AZABI CYCLI C HETEROCYCLES AS CANNABI NO D RECEPTCR
MODULATORS RELATED APPLI CATION 5 Thi s application

claims priority benefit under Title 35 119

United States Provisional Application No. W”mmmmﬂlﬂﬂlll
filed Decenmber 19, 2003, the contents of which,ang.
herein incorporated by reference. BACKGROUND OF TH

T, HEpRIeE M E MR EORRCHER AN RN rsNoF ki ror

sativa (marijuana), is a moP¥LALOTORSl arge fam |y of

i pophilic conpounds (i.e., cannabinoids) that

nmedi at e physi ol ogi cal and psychotropic effects
including regul ation gl APRBIAPPLICATHIRSUPPT €ssi on,
anal gesi a, inflanmation, enesis, anti- nocioception,
§edat i onThangdplicatiomdemsgrriopityetsenefittundéx Tide 3 5§ b2 oftfnited

( ar SERRI3RYESa pnticatn ol PSS FG RERARIS! S0, the contens
ar aghiviRAYle 13kdif Bictporatddthyiefefaagdi donyl gl ycer ol

et her. Cannabi noi ds work through selective binding to
and activation of G protein coupled cannabi noid

receptors. Two t b mod s have

been cl oned i ncl u?%ﬁ%(‘%g 1 E E%A?%{iﬁggﬂg al .,

10t ur e, BéBa-958ih§récinb M) )or Daliat9OBIC, theSpriripi¢ active tomponent
al ., ture, 365, 6l1l-65 20 (1993)).,K The -1_receptor

S B GAPOS e e e A & i Ty S e Compounds
ner Yol canmboRI¥P thatMne dh@ physidlbgiddl and PEURARSDIETeBis ifcludi

290 318 (18053 e et he D ré‘SeB?Sr gy ding

ex pregyladign pharpeiiignienmunosunprespiantanglgea, ligflankmafisineemesisnanti-
tongl liSeepdHE s«%%'tiﬁ 8 EFRLla %es%LéPOEg‘méP&?ﬁ%&g Pl BuliGhinoid
I mmune systém ce Ps, suc asqyn'phm cerls (8.

164l ifegieinclate tk enddganaBi(@adtadinia2d-d&aiveB)llidahd9 anandamide, 2-

Agoni st. ,acti vati pn 25 cannapi noj d receptors. resylts
o PHRRETY Bl cp, er e RRD BDETR CLatr PAPROHS Sk thiough

VAP sKidie 8indfidgl t ahd actiRBfbrcd f&s-Profei @ Eoupd didaHibald@ Weed phors. Two
There exi sts substanti al evidence that cannabi noi ds

r egthiPst ef cappabinaid eeepters have ksen clgnednriyding € Bt (G Matsuda, et

act i,vi y A | 184 365 61-

L ol DSOS 1940 S s Ml ST s, 1
28 pe¢i%®s))i Tied CBH Ingcdptorisig glfly\ek presaad indBe aantkakindketipheral nervous

Psychopha 143,,.315-317 (1999))....Cenetic knock-qut

of @é}fffnsr@ Silgss, ‘?tﬁ'-nl?"if’é‘_’%cl‘?éf@3?21%‘?9h3}g§b?19&7@1’ hilp thei (3 receptor

rel af{iyfy tobridstAmtidtRfink kikdue! patBdu®sly (P NBEZRd t&sils. The CB-2
receptor is also expressed on other immune system cells, such as lymphoid cells (S.

Galiegue, et al., Eur J Biochem, 232, 54-61 (1995)). Agonist activation of

25  cannabinoid receptors results in inhibition of cAMP accumulation, stimulation of
MAP kinase activity, and closure of calcium channels.

There exists substantial evidence that cannabinoids regulate appetitive
behavior. Stimulation of CB-1 activity by anandamide or Delta-9 THC results in
increased food intake and weight gain in multiple species including humans (Williams

30  and Kirkham, Psychopharm., 143, 315-317 (1999)). Genetic knock-out of CB-1 result
in mice that were hypophagic and lean relative to wild-type litter métes (DiMarzo, et

al., Nature, 410, 822- 825 (2001)). Published studies with CB-1 small molecule
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al ., Nature, 410, 822- 825 (2001)). Published studies

wth CB-1 snall nolecule -1 antagoni sts have

denonstrat ed decreased food i ntake and body wei ght in

rats (Trillou, et. at., Am J. Physiol. Regul.

Integr. Conp. Physiol., R345-8353, (2003)). Chronic

adm ni stration of the CB-1 antagoni st AM 251 for two
i n subst ntla redutlo

K d
hna She s b gompBu e et AR Week Htodk SRR R rrition,
at. et BUrAm U Physi1aRdBul. Hardgr. E3mp LBBslo2ORES) R 35BN €1003 ) €hronic

mul tiple studies that have assessed the anorexic
ef f @dmingyiratipreofhe 6B 1 ampepnishAlGént Hr twearegks resplied in substantial

gf\ybn%n\geléﬁttredlﬁ ion ﬁn@e%%g%’@ﬁ[ ’e tls}ggTis}](%q%%‘%#O&% Eur. J

TherPdamn,d462t 1215e123§t(200&))) CBert agnhalgpleissies ithat baverasseaded the

trials f. tit SR- 141716
and SagpyRse of (e 5eath Bl Rfanshras B b tnakad £0a%
t hatnys%ﬁioﬂmznwlm 19936 (2R R chisthbo, of. ad mescb%ky 1w1 977(1998))

i n human subjects over a 16 week trial peri od
ant dfensias & laaahvtodBsd aplagenisihyphinice! toiplsriern reg td@tsmatfuagpptlte
of I I I
o LR A Sl AL RN GR PR M oy g -
l1at  $anubidoSydipendentip rﬂubmmmlﬁn1Mmmgmea€h becrddbawveek trial
showed t  30. 2% of tients treated with the
hi gh&sY Jgﬁsbwmgogﬁtsm%e ETeaﬁéﬂW%BéRrPWQFﬁCC?SFB?H of smoking
Ci gBERbR. Iilﬁseslﬁf@hﬁcﬂ%ht@toh\éﬁlokﬁ’lﬂséssgt@nf\%re Blea&RCIn September of
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The' present
appPPeaatiSenofiesathelphoss nfnpetiorimeetingoFels ﬂ@tatSbPWrth%tIJQ 2% of
I,

epgtgeﬁ%gge%%ﬁt%fégh%ﬁﬁﬁé’s@& o‘?gﬁ ﬁz?'i%étgyeﬁ%gﬁme{n 2o, ) piggrette
16ne s@bkeelasivaadi4 8% fial plichies. apeutl c agents and net hods
of treatnment using the conpounds according to Fornula
| both alone and in conbination with one or nore
addi tional t hDE&EA‘iEﬁ%ﬁDEQ@R‘IFTIJNQ)IE‘PWN*F?GR the

general Fornul a |
The present application describes compounds according to Formula I,

pharmaceutical compositions comprising at least one compound according to Formula
20 I and optionally one or more additional therapeutic agents and methods of treatment
using the compounds dccording to Formula I both alone and in combination with one

or more additional therapeutic agents. The compounds have the general Formula I




including all prodrugs, pharmaceutically acceptable
salts and stereoisoners, Rl, R2, R3, R6, R7 and n are
descri bed herein: DEFINITIONS 5 The foll ow ng
definitions apply to the ternms as used throughout this
specification, unless otherwise limted in specific

i nstances. As used herein, the term' aIkyI denot es
branch r.- ranc arbon ins,containing, .,
|t ghohuh ‘&ga?‘blb‘ﬁg “giarpg‘l“@}aﬁ “§a %CBCPI‘?'?: Bﬁ‘éswrﬁﬂ‘&o'ﬁﬁrﬁg“ R
preﬁgrghpyahdnggcgggg&bgg&n in the normal chain, such

as, nethyl et hyl, propyl, isopropyl, butyl, sec 10
butyl i-so-butyl, tert- butyl pentyl, hexyl, isohexyl,
heptyl, 4,4-dinethy|penty|

2,2,4-trinmethyl pentyl and ?ﬁgﬁﬁytggN%%wther, al kyl

gr oups dhe tafonierefiait®nnappipy thorthomalsey tHi@ughout this

subst i ted on, a avallabﬁﬁﬁcarbgn .atomwi th one or

mor ép Hatipm fgless %}PW& et PRECUICIBYSES t 0 such

chains, AUGBedPrereilUhe @Bﬁ "Jllkfl" H&ﬂ)t&%rﬁ%ﬂé@d&ﬂnbraﬂ&le@ hydrocarbon
hanaIkyI nercapto or ano, al ky

CyCICb@ih!kwntaIMQg éﬁ@&@ﬁrgqns H?fﬂa{IYh]eloelrchaTWhS and more preferably 1
glark)?ér: ¥ rborﬁ:salrnQEcla rl%(())r}élal cl{:a"?hr E\?g)gl;}ag] Iglgt’h % On%}){/l %P&@P%lxlg}ftyl, sec-

1bet Q)El@fiﬂﬁsd l@.)tyl teﬁmufb@ pen@;(h@))ﬂlﬂ&ﬂﬁ:xyl- EE[E(tﬁD) £3-diméR@Behtyl, octyl,
-OSBH, and the like to form al k

| h
(i P HERREApIne and e ibs Jeen akybeteurnesdringbpirein, may
2- flo 95&9%'%%%58@1@3 éﬁﬂ?%@iable%%?)g%ﬁy%tﬁe% ShRorke iffRtional

Unl eSs ot herw se i ndi , the term "al kenyl" as used

her erqupbyormmeelyfattathed & suzla)clmmsc sush agrbot hefrlingjtedup hydroxyl, halo,
E:]; Enrgf?gltkyl irphtrerréc?lg nt tholcr> f?/'{mgnfai vl dcr(;,gcacloalk% naeztertogyc%yq aryl, heteroaryl,
1pr efc@tfba@lycaa)aﬂl&yﬁ c@x@&b@:ﬂ&o Waibongngkeiyl, r:]i[kryﬁyl flierdPArRino, alkoxy,
bonds in the normal chain, such as vinvls ¢2-pro esnyII5

3- b@RA aryblkylpxinkateroaryloky amidg, |-OC@0>B§%Reﬁ§PF(0 OPO;H,

2- heégbyfli’ana'tmﬁ&rlbf lfomlza'llg@ %F&Bylsuch%s tl‘ﬁmo%h\{éthyl 3-hydroxyhexyl,

4-heptenyl, 3- octen nonenyl, 4-decenyl,
3- urzek@d:enyﬂ)mp)drbﬁd@pe&lyll, cartxgmEghyl, eyanadieiybandi thalike. and

25 the | n‘leéss 0 crertWQnglrlpdlc%el:(f nt¥ te r D en&l" S use“?ifhlepe%(lj by itself or as

her ei n, yoption e’su

20V aiphAbf endtladr Rvup a&th&dﬁgm Bﬁbﬁhclﬁﬁ E:Baxﬁsm ﬂoQD&hrbons

gr oups connnnlg attached to such chalns such as, but
R

not Prafembléd 1o 42 Raibens. g raeeipyaterably idyip 8 caibrpscyyith one or more
al kYiBMlLle b@ﬁdélm the%()%ﬁlché‘xh’suglyg \Qﬁylkly brop@ﬁ"}l r‘ﬁbutenyl 2- butenyl 4-

hydroxyl, heteroaryl, cycloheteroal , kanoyl’am no
al k)pleatmn)dm pautenyl érﬂ@@myll a»nherxor;lyl,rﬂ hcrpm@nyl:)}drwtenylhﬂfhleptenyl 3-

SRR e E O
25al kiydtile! Fdhet SEEnNQIrQpS, RVefih&ebei®m@Soptionally be substituted on
any available carbon atom with one or more functional groups commonly attached to
such chains, such as, but not limited to halo, haloalkyl, alkyl, alkoxy, alkynyl, aryl,
arylalkyl, cycloalkyl, amino, hydroxyl, heteroaryl, cycloheteroalkyl, alkanoylamino,
alkylamido, arylcarbonylamino, nitro, cyaﬁo, thiol, alkylthio and/or any of the alkyl
30  substituents set out herein.
Unless otherwise indicated, the term "alkynyl" as used herein by itself or as

part of another group refers to straight or branched chains of 2 to 20 carbons,
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part of another group refers to straight or branched
chains of 2 to 20 carbons, -3 preferably 2 to 12
carbons and nore preferably 2 to 8 carbons with one or
nore triple bonds in the normal chain, such as
2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-
pentynyl, 2-hexynyl, 3-hexynyl, 2- heptynyl

?1- ggpt %ﬂ’% hggqg%@n m%afgéft@% %catr s|leﬂ1é)ne or more triple
FUr bbRs in HekbYAl cBEIRUREh a@5-propIBYL] ﬁSﬁJtP'nﬁ{ bty T8y pentynyl 3-

optional ly be substituted on any avail abl'e carbon ato

vv| t herdyreyl, Zohexprmyle3-henyoyl afhaptygylohbsptwﬂnﬂﬁahﬁpwnat Bamtyeﬁl 3-

haI Ba[ﬁ' g;fﬁ F)[(n{}', § lilqu%ga@ nﬁriy ancrnht ?ge Ftuﬁ N %l%myl groups, as
£y chefaleld hkreirg map @ptxdsnady tbl(ylllbstltd&elt(ﬁxr emgﬁyzhlable carbon atom with one
cycloheteroalkyl alkanoylan1no al ky

ar y PERPBIHYIUIQRggouns icomptonlyajtachisd t FffCBICha‘a$ Byt as; bt not limited

and{Pial @ M¥loikyf Qﬁyﬁhﬂﬂ‘ky,%ﬂ@ﬁ}‘l ﬁrylegltyﬁlll%@tcyg%lk eﬁlﬁing l-])QIroxyl

[
Unl ess ot herwi $e i ndicated, the ferm cycl oal
errphciyl@dryh@w@plnﬁtqbdhﬂ :dkanoa@npm talkafanadmtatyéqarlgm@lammo nitro,

|ncludes Ly part

(cortarni 'r?g’ on iﬁ“o ang{% otlo u%?%y l ﬁggljen%fg{j?ué herein
10y dr ocar arsgstheipdseGadiéadd) titGedn t@cldalkyINgsSemplopartiéesn alone or
or fused, including mnocyclical kyl, blcycllcalk

and?% PATtSianpiben Fowp nglyesw riefl or Ragliadly upgaturgted gopgpining one or
car R'B%de‘ugferﬂoﬂgsgtc rﬂf'ﬁg)\%ﬁrbeﬁ Eioﬁeéginy? ‘P tgd 9 r@@% ?&%‘T‘nded or

formng the rin dto
ar ofmed, cnqimdlgmasocdelwﬂqyb ditytloralkyt gnid trlvxynllcaikylncxmmining a total of

CY PP bons YA B ines S SREAY 10 st BFsHigsbe e and

18y Chah@xeRe, fudedid\l bHP hiviatic AinYs &Ydek@ed Ydr abBYwRiEh include
optional ly substltuted t hrough any avail abl e

20
car BUIPPRRRYhCY Gl by lopiclapenth c¥clgfics il ey cihieniyt s¥rloqcth cyclodecyl

hy dpo8RIodbacon chadmerlidsy! . al kyl, al koxy,
hal oal Kyl oxy, ~ hydr oxyl, alkenyl al kynyl, aryl,

aryl ex¥, het eroar heteroaryloxy, aryIaIkyI

het ¢r oarlyl al kyl yl am do) alkano oxo, acyl,
ar yltsarbonyl am m no, @g i ol nd/or
al ky\ -0\ and/ or a of the kyI .

erm "cycl oal kylal kyl " as“Nused herein alone or as

part of
Dot nou ARG, 06 Rt LBLBE 5o Pl ey QRS e
2@ai carbsrcatehoavitkiphd oamd{ecgroupalsédyétéd @omthpdrogay halo, haloalkyl, alkyl,

opti onal substituted, as, d Unl ess
oF hiskis oty iladromeolkwlnaﬁ%% infaski Raganl.
her gitlrodlyRIRG, #¥1alk$1, R&Efoarylalkyl, alkylamido, alkanoylamino, oxo, acyl,

arylcarbonylamino, amino, nitro, cyano, thiol and/or alkylthio and/or any of the alkyl

substituents.

25 The term "cycloalkylalkyl" as used herein alone or as part of another group
refers to alkyl groups as defined above having a cycloalkyl substituent, wherein said
"cycloalkyl" and/or “alkyl” groups may optionally be substituted as defined above.

Unless otherwise indicated, the term "aryl" as employed herein alone or as part

of another group refers to monocyclic and bicyclic aromatic groups containing 6 to 10
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of another group refers to nonocyclic and bicyclic
aromati c groups containing 6 to 10 -4 carbons in the
ring portion (such as phenyl or naphthyl including

| - napht hyl and 2- naphthyl) and may optionally include
one to three additional rings fused to a carbocyclic
ring or a heterocyclic ring for exanple O (S <0-
<j>0=1/ OO,1 00- 5 00-' T O
|~ - CRTbenON fipgeportionyesyghras ngma @f P%Pél&% E’FléﬁdH‘g 1rPaphthyl and 2-
opt Ingmwlyarpﬁnaumffohwlﬁaua\e bft 1618 OkddiORA rifgd il 91
groups, such as hal o, "al kyl, hal oal kyl, al koxy,

hal caibkepclic riap hembrfttq:rocylc@c alhkyfnwxanwecl oal kyl ,

cycl oal kyl al kyl , I, heterocycloalkyl, aryl,

het er oar aryl aryl yl, X
aryl al koxy# ~al kox car konyl , —aryléfl%iﬁ&ﬁ
am nocar b par yl , wl sul B ny¥, aryl¥a !

het er oaryl al kyl , heteroarylalkenyl

het er oa. t er oasy| eteroar , hydm |

cyano,{ affi ng— suf stI ed e n mﬂ V,Q
sncl ud®s ™%Br 2 s@ tlents q 'are a ar

any ob_t 15 otsher aryl c npounds mentjoned in the
defiﬁig}oﬁ; Eh. I Nal k rym_ m_
het exg hi 0 hi 0 | ko

al kyl car bonyl , ar | car bonyl’, alkylan1nocarbonyl !
arylanlnocarbon

XycC nyl ,
al kyl car bonyl ox¥y, gar b Ic rb nylan1no
aryl car bonyl am #o N arylsu Nyl afyl fimyl al kyl ,
aryl sul fonyl am no or arylsulfonan1nodérbonyl and/ or 20

any of t Iﬁ@nﬁéék% I %Qﬁél#eﬁ%@nteﬁl ﬁﬁgt gHénahg{bE kibstitdtla§%igh one or

ot herwi se indic e term roar as use
her enare finotienabgroaps, syréras hatb, ks Mmallg,ﬂ,mulp)xyeﬁackra&kdxga, adkenyl,
- Qf,..6- menbered ar (]
lg Ora[kznﬂe%yé:!%%ﬁ(gﬁ Sﬁ%aoéf@?ﬂkgl ﬁeter C)y%'é ﬁnete&oc}yclg%&&l aryl, %éteroaryl
sul fabalkyBliioky, Ag8oxyalky &ryﬂalll&e(@ 4lRox8@arbonyl, arylcarbonyl, arylalkenyl,
aminocarbonylaryl, arylthio, arylsulfinyl, arylazo, heteroarylalkyl, heteroarylalkenyl,

heteroarylheteroaryl, heteroaryloxy, hydroxyl, nitro, cyano, amino, substituted amino
wherein the amino includes 1 or 2 substituents (which are alkyl, aryl or any of the
15  other aryl compounds méntioned in the definitions), thiol, alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino or arylsulfonaminocarbonyl and/or
20  any of the alkyl substituents set out herein.
Unless otherwise indicated, the term "heteroaryl" as used herein alone or as
part of another group refers to a 5- or 6- membered aromatic ring which includes 1, 2,
3 or 4 hetero atoms such as nitrogen, oxygén or sulfur. Such rings may be fused to an
aryl, cycloalkyl, heteroaryl or heterocyclyl and include possible N-oxides as described
25  in Katritzky, A. R. and Rees, C. W., eds. Comprehensive Heterocyclic Chemistry: The

Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds 1984, Pergamon
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aryl, cycloal kyl, heteroaryl or heterocyclyl and

i ncl ude possi bl e N-oxides as described 25 in
Katritzky, A. R and Rees, C. W, eds. Conprehensive
Het erocyclic Chem stry: The Structure, Reactions,
Synt hesis and Uses of Heterocyclic Conpounds 1984,
Perganon -5 Press, BEM/York NY and Katritzky A
R, Rees, C. W, Scrjve npr ehensi ve

Het BFSBYNEM KomnbYs and ’§a‘F‘FZkYﬁ(\F%vRE% Gt Wt reriven, &y Be e
198204 2Phenshid Ware L pY 'C%Emg'}‘;’ﬁ_?p gleRevfe'ﬂ/qu’theTﬁfeWﬁl%S2 1995

NY; and references therein urt her, heteroaryl™, as
def il 9% Elseviei $cienvayino pTaroievn, N Yeandutfereneas tleateini Futhon e
e R L O S

8l KyhbstiauBsks | mh&s&hdsubﬁdue’iﬂt%hcluddﬂw RhOfefimicRr F&EYWstituted
groups_incl ude_t he fO||0MAn? NONSN | 11
G‘S

~1 ARYL apg “subnlituted gyl drxamy qﬁlh?te@awl gwpwnelzldetbefwowmg
OY, XS \G(NN\ I , N oLCNvLv ngthe |ke
The term " hgt é;roary \kyl " @uses}(\ar eiy %as
part of anoth&r grodps 15.r r's, t\e=Al kyh= grou&

defi ned abg;g{haV|ng a heai;oaryl substi tuent, mhereln
said het I or tional’ky be
substitutgf_gcydé$ﬂq4ﬁ aE%%g_‘ Hg rﬁ%ﬁeroqgélp

"het erocycl e, "heferocyc or N tero cli'c rhg",

as used herein, represg nts a nsubstituted or
substituted stable 4 ngj%ﬁred Nnﬁnocycllc ring

system whi ch may be S rate or uns rated and
whi ch consi sts of

N o S N N

) ) \ \ <

@L«@@CQ\,QN&, 7
SO S
7, oy Oy QI

JOIRA RS NS TR

’

and the like.
The term "hete;o;fylalkyl" as used herein alone or as part of another group
15 refers to alkyl groups as defined above having a heteroaryl substituent, wherein said
heteroaryl and/or alkyl groups may optionally be substituted as defined above.

The term “heterocyclo”, “heterocycle”, “heterocyclyl” or “heterocyclic ring”,
as used herein, represents an unsubstituted or substituted stable 4 to. 7-membered
monocyclic ring system which may be saturated or unsaturated, and which consists of

20  carbon atoms, with one to four heteroatoms selected from nitrogen, oxygen or sulfur,
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the
nitrogen heteroatom may optionally be quaternized. The heterocyclic ring may be
attached at any heteroatom or carbon atom which results in the creation of a stable

structure. Examples of such heterocyclic groups include, but is not limited to,
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20 carbon atons, with one to four heteroatons sel ected
fromnitrogen, oxygen or sulfur, and wherein the
nitrogen and sul fur heteroatons may optionally be
oxi di zed, and the nitrogen heteroatom may optionally

be quatem zed. The heterocyclic ring may be attached

at any heteroatom or carbon atontmhich results in the
creatiqn of a stable structure nmpl es of such

het EPGEGiaY} PiPgTaBRYks OXoRipeTRraNy] Wptpgf'ﬁ‘tatl PxapyEreling, oxogzepinyl,
pi pﬁiépﬂiy‘i‘giyrroﬁll RSEEEAN! furz{?ﬁrpﬂhaﬁ'ﬁ 3% tDYly1, pyrazolidinyl, imidazolyl,
oxopi peri oxopyrrol i dinyl, ‘oxoazepi’nyl,
aze[irh'rdyzolmpyrmtdhydlldlrwWntiyldmma}dlnyl,fmrlamjahyl D)tnd@nwl oxazolyl,
pyr a)gegzlg 1d1(‘51?110 SF)g%a%l) o%azolldmg azo'l¥olthzjll hlaz @i{% c)fljdinyl

@y I isdedazoml, thﬁdlazmylytetrah)@mﬁinyﬂ tlﬁé)dhorph(ﬂmyx t’ﬂii@hyﬂpholmyl
i soxazol idinyl, norpholinyl, thiazol hi azol j di_ny

5 i SHfe¥idey Hrlmomtﬂrnabr%feer Wad‘t@br' éﬁ%ﬁh eiRrtespycles aé¥ribed in
thi mrtﬂ@oA' Ry;md ﬁ&k aorphgd. 'C% grefz%HJJeoﬁétg% clic Chemistry: The

t hi anor phol 1 nyl sul fone, "oxadi a and
h et Stregyrd Beactiess Syfbééd‘lé‘l and Ukas off H@W{:yCAc Gampamlz’s R884% Pergamon

St r Bl MR RIS A ReSAA T RS ol et Ve, B

1tlet @ba@y@khﬁvmmﬁs ChQﬁ&try PR QRN ofitheEBiferaldRIN 982-1995
York, NY; and Katritzk Rees, C. W, Scriven,

E. E996, Elpgvien fei %ﬁp‘l“éh%ﬁ@ﬁ%‘éﬂ MY eandasferences theapinst r y
.- A Reyl feln Ofletérjagycll'dailf}'q a&slﬁrsgd He?dia al_]ogggr asa%ﬁ%f another group

El sevi er Science arrytown, NY; erences
t heretfr:rn fo dlhy grampas teined abqwlhaaxlngylhéteaxydslesdbheum rwherein said

e or f. anot her ou refers to
ar ol S PR uRuB0R AR £f 8y Bt e Beliea above
15ubst i t URRd terddrQirAhIRyIS alaeyraria@tyeraraay&lyrélkyaﬂd/agﬁsealal@mb or as part
grouEs may optionally be substituted as defined above.

15 ohanother group aqfw tgjalkyl alken)él,awi alk x@)ﬂﬁroupaﬁddescnbed above having
aryh erykmdltuerﬁSRtﬂﬁgsgn@!l%a& bled3f B‘?faikr\{l m::luﬁg YPub e not limited

group refer to al al kenyl "and al kynyl groups as

desto, beedl, Qhrdweylmwlg Brghergipropyy, pheudisitli tensintdryl and naphthylmethyl
Rep5<fﬁ$igtive exanpl es of arylal kyl include, but are

not 2} to, benzyl, 2-phenyl ethyl,

2@- pheny| ProORjth "al etamréxy" Jbasfeioy" adi@;halkyroxy or
naphthylnethyl and.the like, 20 The term" alkoxy
ylpe(tﬁg%-ry alkylopuy @aﬁn}g (@5@9 herea)(a}hpqﬂ QPP gg@,of angther group includes an

heL locﬁr A L 'aQ’&é!ﬁneﬂ%bé‘\fQi d&g&gﬁ&?gﬁll%b%ﬁ?%%‘? o] s

part rou r aryl group

as defi | n@hle tatmvmlcbgenkexd htlof esigded aaremxgt@&mrak part offdmether group
term." hal or "halo".as u % her. |n al one or as

par fIRIF 10y e brgmifp 1Uedcetl Pgng At Gt PTRIneyFhiffinger fuorine
28 | upkihpreferdd. i odine, with brom ne, chlorine or

fluorine )
The term "cyano," as used herein, refers to a -CN group.

The term "methylene," as used herein, refers to a —CH,- group.
The term "nitro," as used herein, refers to a -NO; group.
The compounds of formula I can bé present as salts, which are also within the
30  scope of this invention. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred. If the compounds of formula I have, for example, at

least one basic center, they can form acid addition salts. These are formed, for
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25 being preferred. The term "cyano," as used herein,
refers to a -CN group. The term "net hyl ene," as used
herein, refers to a -CH2- group. The term"nitro," as
used herein, refers to a -NOQ2 group. The conpounds of
formula | can be present as salts, which are al so
within the 30 scope of this invention.

Phar naceut i aII acce t abl non-t.Qxi.c, ..
ohy SROTRIg Wi 5P iy Mt iR st £ angplepplfuric acid
t he pROPREIUEN &fa ﬁ}@fdﬁdil@adld ReAvEorgdé cA¥KYRE sidRbuch as

| east one basic center, they can formacid addi'ti on
sal ptkancrabewyligrasids of kg4 carbpn atgmg,faneyamplegeetic asid, o‘fbgch are

| ”%Q&'Bktﬁué& 89&1bsﬁo&ﬁ Ay eﬂlng)gel! 3»@1 g?l%ggrﬁas &?‘%ﬁaﬁ%. 1 ac auch as

sul furic acl sphoric

M t batoratpd ror Onsaalrhed(yllcmboﬂdlcdls;ds,sfucdfxamle oxalic, malonic, succinic,
al kanecar.box I|c fo 4 carbo t ons oo
o Gtce PRBREF onfpreRaticacidy SEh S by i gaban T acids, for
subgtdnipié 8orbi Q1RSI RIche, nRMichAHAUEH ASic a6l MuBR&L4rhiRo acids,
acid, such as 5 saturated or unsaturated dlcarboxyllc

aci élfgr exXagrplesspaic er shatamie acidrar ypine or ayrgiaiiehiog benzaigl agidg or with

f un@lt affic SB@ rﬁ@%}él& Qﬁchtc?g li@ ?Ef)haﬂéjl Gr ﬂ’?l‘sgfoﬂ’y&cbds%hlch are

ycar I C’acl € asco
lgl yomdwbet;tuﬂeaot substiteld) for ciaarpﬂaby hal@genpﬂot Etamphcinethyls o€ b-

as angino acids, . (for exa aspartic or glutanc .
aci &OTB‘?“CI ‘ilOH'é agid- &Dgefﬁ%@g ag a E%H% Faétséié‘% gso @‘%\'r‘&‘?‘hha‘““&
Or g@eGiredlubd RIHiondfly PR sen® Hast @sitel Gle ©hhp&lni¥ bt Armula I having at
aryl sul foni c aci ds ich are 10 unsubstltuted or

s ubeabttane aeid gfcmp (B ammele B ) cag elso féroy salix afnrtb bases. Suitable

h ene- sul fa [ Les
aci S Paer BP0t Bl G ac EA GRS siine cart
18les nteexl salanfoaelfhntploﬁbailidny potRsigtor hﬁi@h@ltﬁl@ﬁﬁlt@lor sdlfewith

conpounds of fornula.l ing at. |east on cid
(f oPMEWRIFAT AN LLEORIF 2EURE: é‘l‘%‘d‘sf’lﬂri’ﬁ"é‘&ﬁtt iogiorfofiags giptridint,

Sui ﬁp(l;lﬁimes BhdofioMi P trRRSRS aRy Bmide0 for @XARRE Bthy MRy -Bbutyl, diethyl,
salts, such as alkali nmetal or alkaline eart% 15 neta

sal disopfapyl, éncihip] teibuigtiershimethipt propylamineror magmmes diantrihydroxy
sal ower Ak ﬁiﬁlnl]i for egcg 188! <ﬂ ?Ene%nglragl%l% goxq‘ggpgl?ding internal
such as ™ b I'Ne,;

I"onor
2Qyr sais indaiyrfenthamﬂmm foﬁhhedo Saltsrwhnl:lom;e mailtktylb arriphenmafcejtlcal uses

exappl e ethyl, tert=<hu y di.i soprapy
tri Btthylrich ¢nibs smploysd. fta rtéw?laﬁ*ﬁw Pugj lcaéwﬁﬁ.f]&ee

d' Qém;%(fdnay gf fg?‘d{ulall BM¥BEir ﬁhMaééﬂtleﬁly dcBdptAXBIRS, %rermglpincluded
ri et hanol am ne. Correspondi ng |nternal 20 sal

nray f ur t Resfamsd salbeofftlor qoathousis| Otf§orvmlaclrwlapleCQMmabad@¢ gOUP
tor HRRBR Ao a5 HardE areah eyl e AR RaBRE RS girte o
25  acetate.

Preferred salts of the compounds of formula I which contain an acid group
include sodium, potassium and magnesium salts and pharmaceutically acceptable
organic amines.

The term “modulator” refers to a chemical compound with capacity to either

30 enhance (e.g., “agonist” activity) or partially enhance (e.g., “partial agonist” activity)
or inhibit (e.g., “antagonist” activity or “inverse agonist™ activity) a functional

property of biological activity or process (e.g., enzyme activity or receptor binding);
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conpounds of formula | or their pharmaceutically
acceptable salts, are also included. Preferred salts

of the conpounds of fornmula | which contain a basic
group include nonohydrochl oride, hydrogensulfate,

met hanesul f onat e, phosphate, nitrate or 25 acetate.
Preferred salts of the conpounds of fornula I which
contain an acid group . include sodium potassium and

g Ay arhpnegment of iphibiHen may be eqrtiapeny 058@695?‘559“56 of a specific

or g@%n‘? sﬁgﬂ AR tiva gﬁyﬁ_o{fﬁ %galmyduéha{ patlﬁ\g g)e 51%1\/3&%% be manifest

chem cal conpoun pacity to eith hance
(e,gnwlﬂagumenknanmbvity) or partially enhance (e.qg.,
"parti al ni s inhibit (e.q. .
Bt agonTar e biopftil msanblicy 3f syt ectit ks forpyfynegonal
fun @tdug RBhtaiAe®REL EompmdundbOlobdlle 2 widGhioped Valéce Bdr TGS
., enzyme activity or receptor bhinding) -8 such

((en ha#cséwélﬁv whereimnich sybstiytigy gary épmﬁﬁm@@waw geerate a
2B N o S 1 B S S A B Y i

a sign e mani
onl yncludeplart aireonok Hmitedtd, -@@Ipeﬁ{ ofl fienctienaingtolnpowhdreinehe hydrogen

Fanet tarieed RGeS P rch 4 b Ruah i s st won

16 \Mbtd?raasrfoman géﬂe@dié‘sﬁmf—@H BHN A FlinctiShtd %qub i h @Fm ound of
wher ei n such substitution can, upon biotransformation,

genéerauda la conpound of formula I Exanpl es of such

functiongj QF:Q ﬁ‘?l%dlgl lee%ag_fzr}{& pe?nk lntcﬁxﬁes ésPa?J éﬁ%ecarbonates

but are no uncti ona
whe f@ined bi ecabyinly @gemn motranydnecyimﬂ cam@dumis toﬁ f(ﬁmula I w1th alkyl

func |onal p.su s.-PO3H2 for exa

poRIKOE-BT B SHHSH SIedE iecBis ooy Proge e Kigan to those

15 UNGRilIeNR thOh@WDpeRErae a@@tHﬂ%QSﬁ‘ﬂiléfés mb @ Rbendtes, B&04t6Y 41d the
"prodrug esters" as enpl oye erel n includes esters

and likar roAmgestersmaaymbse lbsluqiee RBt arp gotdheitedrto geups such as phosphate
hyd%&éﬁél pthogghoﬁ% grgftjllychtog ho %mie%sﬂers%lﬁﬂteaés&yg sulfonate esgters

al koxy, ‘or ‘ary acylating agents
pr oesdisulfegarkioterestes WHmﬂetHbEestskmby belfurthet dmbstﬂutbd Wuh groups that

enerate gcetates,  pival ates t hyl car bonaf es,
b en sURP P ERaeracal fveBeEssh atg iy BRued i spiabe aqueous
20 NckyrdsitinVttin Av8 eRfYsulel Tk HeaHodcAvOEMPOBeR YSAAS].

phosphate esters,, phosphonate esters, phosphonam date
esters, &bt fesmEprodiug? ¢s emplpyeskerain istudestunctignalization of bioactive

sul f q}%m?ﬂyd?o SRS LRL RS ARG 1 PR Sl ST

sub$ rou
sulfonyl-, phosphoryl-, or carbohydrate-substituted derivatives. Such derivatives are

formed by reacting compounds of formula I with alkylating-, acylating-,

25  sulfonylating-, or phosphorylating reagents employing procedures known to those
skilled in the art. Alkylation of amines of formula I may result in- but are not limited
to- derivatives that include spacer units to other prodrug moieties such as substituted
alkyoxymethyl-, acyloxymethyl-, phosphoryloxymethyl-, or sulfonyloxymethyl-
groups. Alkylation of amines of formula I .may result in the generation of quarternary

30  amine salts that act in vivo to provide the bioactive agent (i.e., the compound of

formula I).



confer a pharmaceutical advantage such as-but not
limted to-favorabl e aqueous 20 solubility or in vivo
exposure to the bioactive conmponent forrmula |I. The
term "prodrug” as enpl oyed herein includes
functionalization of bioactive amne- or

hydr oxyl - cont ai ni ng conpounds of formula Ito form

al kyl -, acyl - sul fonyl -, phosphoryl -, or

car bohy dPE{RTed predrgs foBtist Rl ricmPPYEOS fasmpula kiwhers 2 pendaat

arép ér@iﬂggpmpﬁ(ﬁ"ﬁﬁ&ﬂ wg&@mﬁﬁ%p&f{e AR AN Suchh blddrug may
alkyratlng- acylating-,; 25 sulfonylating-, or

phoslsh mqudatal spacer gmyp hetsveernﬁlle g9inpoungrad é@dwdaelsanld tizaphospghate

f or wR ehas® pisluleneod eraf HHbBE b f Bl pgirug from a
sler cympourdsf fdtaiuld I kistBvisieakee skifled f thOadtahe Eireﬂfs&druhl the
noi eties such as substituted alkyoxynethyl

acy FIEgREe B§IPW.  phosphoryl oxynet hyl -, or

sul fonyl Pwé@dw&dm%ra@éé%nmﬁl dJf¥le ?anldcgf fHUESwIRre 2 gendant

formula I may result in the generation of quarternar

30 amineesushlas g pyfidine almlp,unalkylmdtuothmgywm euchhae methyl, to form a
bi oactive agent i.e., oppound of fornmula . -9

pr oA ietGD AERbat Bl e BPIEB SRt eGP ibin

ﬂheb&nﬁo@ﬂl’lﬁ&ﬁhuld’l}/ﬂé Reofin to$hddb ekiflbdinyth@ir€,dind @re listed in the
generate a phosphate derivative. Such a prodrug may

al séefeisates@eloy- spacer group between the conpound of
formul a !An &&ﬁnd‘?ﬁ%ﬁg &I&)nv&{e@m’vw%l{& Bro@ ehe bioactjve agent

nethyleneo -g oup. ods to generate'such a prodru
f r okiea, the coomgond df fokmbladhislagprddraeg witkinobwnscope drldopeit of the
skilled.in the art, and are listed in the references
bel SV %f erred prodrugs al so consist of a compound

19f  f or nularibusibehLofdroRicbané wel Rhd\en inSHE .36 cdinprehensive
pyri di ne group, is alkylated with a group, such as

net Hggeriptien ¢fgredrugs a@d@rqdévaq%ﬁrvataﬁ%@fﬁ dessribsA i) t |
Met hods &g, BRRRE AT EHRIAHS Jlfu@ $ nér@#ﬁpémp%mzl

of formula | are known to those’s e art
and (Academicsress, 1996);he  ref erences beI ow Any conpound

t hat can, be co erted [ the higQactive
agont - ( Poger St selrtbb . bR bt 19800 ug

204 t hi n t heres@omcoDelg $Rkih tan@bewr@melnn\r)em(ig@ghard@arson and H.
Various fornms of prodrugs are well known in the art.

comphiatasnesh . Chdsei e ot | GHapasd AspdrmindoblivaragoD.
der Ivati ﬁ?&roﬂfsg 19 ﬁﬁg vaaeﬂodnlg Metabolism, B. Testa and J. M. Mayer,
(Verlag Helvetica Chimica Acta AG, Zurich, Switzerland; Wiley-VCH, Weinheim,
Federal Republic of Germany, 2003)
25 Ettmayer, P.; Amidon, G. L.; Clement, B.; Testa, B. “Lessons Learned from
Marketed and Investigational Prodrugs” J. Med. Chem. 2004, 47 (10), 2393-2404.
Davidsen, S. K. et al. ”"N-(Acyloxyalkyl)pyridinium Salts as Soluble Prodrugs
of a Potent Platelet Activating Factor Antagonist” J. Med Chem. 1994, 37 (26), 4423-
4429, |
30 Said references are incorporated herein by reference.
An administration of a therapeutic agent of the invention includes

administration of a therapeutically effective amount of the agent of the invention. The
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The Practice of Medicinal Chemstry, Camlle G
Wermuth et al., Ch 31, (Academ c Press, 1996); Design
of Prodrugs, edited by H Bundgaard, (Elsevier, 1985);
20 A Text book of Drug Design and Devel opnent, P.
Kr ogsgaar d- Larson and H  Bundgaard, eds. Ch 5, pgs
113 - 191 (Harwood Academ c Publishers, 1991).
Hydrol ysis in and Prodrug Metabolis B. Testa
and &y merawa%c?hy ?%catvsgmpmtu%% FEAPTHEES Aat amaggtof a
ZUr iebapesitd degfith %@Q’org\l‘év@ﬂt -a\ehli¥eirahgion ad:rﬁﬂ%frﬁlion ofa
Republlc of Germany, 2003) 25 Ettmayer, Fy don, G
; canpopiion of e mmpa TlBt amq)_tgg wh@am@laﬁ ﬁ@@ctentimexhlblt a

200?3%‘%%)1??%5‘1'1)&% Pg%’%ﬂtgp r glér%g§ eﬂ]ﬁgt N%? efffc.t?rmymclude,

5N- forxeyhraply adrdaythdrp wr p:révmuﬁbsaﬂetcem(ﬁfiorsoismb Iherehy. @Hé p@Sise
ﬁ/fedg %212{%21219;{% E)rngs(;l {eg\g;v{ll @tglzgig upgg%'tg;osrug@cttgg?% ani Lealff'n the

ref QLARCRT eRleht df@ﬁé)éo%fu%h %Qin? aegkd r&%ﬂn‘?‘é‘n@étﬁﬁg Bf the'treating
admnistration of a therapeutic agent of the invention

i nciphyhesan, agthibaitherapastiasior mm@nttheréﬁmnectmslsylected for
effet ive f\ nount of the agent of the invention. The

-10° rcra"rnr’rst “'f&rapeutical |y effective amount" as used

10er ei n r ailetesedinRs EMRLEIMpdnd of&lttaha@:ﬂuﬁveﬁuagaetcoﬁtemplated
treat, or prevent a condition, treatable
adnPRiSE i BSIYR N Rre eoipBaNtl RUGHOThd hF ROBPRYNGH of the present

That, @pfitan hdvd AemAERIVenitiat G Sfe éa?ocﬁ?%rm incldding any one

detectabl e therapeutic or preventative or aneliorative
ef f e€the RTdubstafidngss Consequéntly] epdepousdsfod fommﬂmae eXISt in

treat nent or &g \(entl on f the coqdlt onsf]t P

her 8THOFRE® Pr & §‘é°meét°f T dn BRSHTS? tesP h&%‘i%%sfs or

19V | brep@pefticdaqiiniz¢ Reerfatl, €6dntiSm8is 5 dRRdreBMalstab staftih@ materials.
nature and extent of the condition being treat ed

r ec SYhrarlinstereomeris or enqatipmerig Rradicts s Bieparad theyran be separated by

t hetaReHidPmOihodORPL ORI L0 BMal REHARILL e ShiRf HR.C or

for adm ni strati on. st er éoi soners of
comfrectivaigl @f’stztlh@tlpnst ant | nventl on are cont errpl at ed,

ei t her mxture u stantj al | re .

Form . ThanC sl 5 BLakSh Bt vt Bl Shaym n e
2asy M&Mmgiireﬁ(&i’d)h@ﬂﬁ:n&% aﬁ&’es&flpttoh&h&affmnvealtdéﬁﬂevant published

[ ncI udi ng any one , of the R substituen

Con&issiwh PraFedwesnbaiumycbegmed @f@ﬁﬂ%llted@a&he@;& Exemplary reagents

and procedures for these reactions appear hereinafter and in the working Examples.

ABBREVIATIONS
25 The following abbreviations are employed in the Schemes, Examples and
elsewhere herein:
Ac = acetyl
AcOH = acetic acid
Boc = tert-butoxycarbonyl
30 DCM = dichloromethane
DIPEA = N,N-diisopropylehtylamine
DMF = N,N-dimethylformamide
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enantioneric or diastereoneric forns or in mxtures

t hereof. The processes for 15 preparation can utilize
racemat es, enantioners or diastereoners as starting
materials. When diastereoneric or enantioneric
products are prepared, they can be separated by
conventi onal nethods for exanple, chromatographic
techni ques, .chiral HPLC or ractional . )
cry$tH .=z‘a(ér%lmeaw?gnew&a{fgﬁéka%&fﬂds hydrgghlerfie

| NVeRHALR BfNakeudr epared as shown in the 20

follow ng réaction schenes and description thereof, as
wel [Et:6= trigthlamine publ i shed |iterature procedures

thi By he d by one skilled in the art. Exenplary
reagfézanxwgwagggrocedur es for these reactions appear
Ber ¢iOmft Bhydioglbenzotdiv@olsiviliaty Exanpl es. ABBREVI ATI ONS

25 The foll owi ng abbrevi ations are enployed in the
5ch&%£=Ee§m?@§madehq"éff§gmewaﬁ@f ein: Ac = acetyl
Ac Ol A1 2Gi@lihif aRflifuBBGdifet €r' t - but oxycar bonyl 30 DCM =

di chl oronet hane DI PEA" = N, N-di i sopropyl ehtyl am ne DM
= NMeQH rendtydnbbr ram de - 11 EDAC =

1- (3D hyd am_nopr opyl ) - 3- et hyl car bodi i m de

iy cRBR HPT o, £ BRI st ace. B 3N =

101 i elaloH asddiém hkdrdRide di et hyl ether 5 HOBt =

1- hydr oxybenzotri azol e hydrate HPLC = hi gh performance
| i g™ BiRfSSHRE &gFRphy LAH = [ it hi um al uni num hydri de

Me O = fRLRRBLaMR: O Mass Spec = nass spectronetry
10 NaCOH = sodium hydroxi de PG = protecting group

TFA = trifluoroacetic acid
THF = tetrahydrofuran
15  min = minute(s)
h = hour(s)
L = liter
mL = milliliter
puL = microliter
20 g =gram(s)
mg = milligram(s)
mol = moles
mmol = millimole(s)
nM = nanomolar
25 Compounds of the present invention may be prepared by procedures illustrated

in the accompanying schemes.

METHODS OF PREPARATION
The compounds of the present invehtion may be prepared by methods such as
30  those illustrated in the following Scheme 1 to 9. Solvents, temperatures, pressures,
and other reaction conditions may readily be selected by one of ordinary skill in the

art. Starting materials are commercially available or can be readily prepared by one of
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RT = roomtenperature TFA = trifluoroacetic acid THE
= tetrahydrofuran 15 mn = mnute(s) h = hour(s) L =
liter mL = mlIliliter L = mcroliter 20 g = gram(s)
ng = mlligranm(s) nol = nmoles mmol = mllinole(s) nM
= nanonol ar 25 Conpounds of the present invention may
be prepared by procedures iIIustrated in the

acconpanyi.n

corpbhaL B 17 o8 S isiog Ko PP f Jha) opite gFisgiks apd gympounds
met h@éﬂ:ﬁb&J&JﬁoﬁS{' RORP ard RI hrd st daskebtd for 4 benpohll Qf\fdﬂﬂula I
Schene 1 to 9. Solvents t enper atures, pressures

ot her redb¢ f%lﬁweflﬂr?d? the dptinitiags of sumboly ugsd t&f@}l@&ﬂéﬁclﬁwes 1to9:
|
or 18 e LB L Wi Wun o Boal b BT SRl .

ere prepared
by one ofMOM], bermtylloayryethjdr [BOMj,Zhematﬂlylsuwqug)kaoﬂm [SEM],

net hods. r al] of th S co ounds
descrlbeH’g@F6 m@?”“ﬁg[ﬁégﬁrgb' °WPe as descri bed
for g cogpostili Qfavﬂcng o FBdp @xémpliia B‘ycﬂalo@% (E] Bf. © zinﬁ%ulfoqates (-

definitions of synbols used throughout Schemes

PG sui t aPS@2mil v(@@eTOS;Qth Ot tQH&PhEBak or & ekl |(%a tQ/SOzCHs
benzyl , gﬁqﬂﬂ% hyl 5 [MOM, benzyl oxynethyl- [BOM,
2- (trlnet ethoxynethyl- [ SEM ,

10et Mddy ebbmngmeitmdr bofolieMid, or triatkiglstaythangy @upeatal afdm Siich as zinc,
or S" 1 leavin ro exe I|f|ed b ogen (d,, Br
) and suPRERATLS (OEREAE oppn pigsgmeigpgppo gy used ds an
- gg Ell’:‘c;'xg%érmeﬁirate fQStQ%rsfﬂoKYﬂetaﬁ Enediated-ORHigHBactiOhs.

SCHEME 1
o 0
RO N-PG RO WL
bz Z EE = R2 =
Rr® R®
W v
o
MM _PG
| N
RN
6
/ Vil \
o o o) EE
EE WL R! n-FC R NH R Ay
l { —_— | 1 —_— | ] —_— l | —_—
R? =N R? ~N R? ~N R? =N
RG RG RG RG
Vi VIH IX X
RJ
NHNH N—NH N—-N
Rr! N R} ! N#o R! ! N/&o
| —_— | _— oo
R2 ~N R2 ~N R2 =N
R® Rr® R®
15 XI X 1
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10 MM boronate ester or boronic acid, or

trial kyl stannane; or netal atom such as zinc,

magnesi umor lithiumas part of an organonetallic
conmpound used as an internediate for transition netal
medi ated coupling reactions. SCHEME 1 0 0 0 O EE NH
EENPGRONPGRONPGIIIIIIIEEiNEENEE
R2i N R6 i1 LYV 0 MM NLPG

f ufl O ,CocnpeurEéof IﬁEleaFléaF?q\I psommgreiplly wallpblaor awallable by

I I nlleah.T,_'BE)Q l\tl-gﬁ)lﬁé %IN F\%:hl tl[;@aF\r){ gfn‘ﬁ\gu& o@@?rﬁﬁlla V| ca\(ll l;el pr%:ed by

N R2eduitiig cdshpoR6dRE fRGnul%H IDGithan approptidte protectmg group such as benzyl
bromide. Exemplary nitrogen protecting groups and methods of protecting the

5  nitrogen are similar to those for protecting amines, such as those described in T. W.
Greene and P. G. M. Wuts, Protecting Groups in Organic Synthesis, John Wiley &
Sons, Inc, New York, 1991. Preferred nitrogen protecting groups are benzyl, tert-
butyl, methoxymethyl (MOM), methoxyethoxymethyl (MEM), and 2-
(trimethylsilyl)ethoxymethyl (SEM) groups.

10 Compounds of formula IV may be prepared from compounds of formula II1
via selective displacement of the leaving group (EE) by the conjugate base of an
appropriate alcohol, RO-M, wherein R is alkyl or benzyl, and M is a metalloid such as
Li, Na, Mg (halide) and the like in solvents such as dioxane. Similar reactions have
been described in the literature (Riedl, Z. et. al. Tetrahedron, 2002, 5645-5650).

15 Compounds of formula V can be prepared by the reactions of compounds of
formula IV with activated Rz, such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPh;)s. Compounds of formula V may also be prepared from a compound of
formula IV via displacement of the leaving group (EE) by the conjugate base of a

20  compound R>-H, wherein R? is as previously defined, using a base in an inert solvent.
Exemplary bases include sodium carbonate, potassium carbonate, cesium carbonate,
sodium hydride, potassium hydride, or alkyl lithiums.

Compounds of formula VI, where EE = Cl, can be prepared by reacting
compounds of formula V with a chlorinating agent such as POCls in an inert solvent

25  such as toluene at elevated temperature.

Compounds of formula VII, where MM is a metal or a borate ester, may be
prepared via lithiation of a compound of formula VI wherein EE is hydrogen or a
halogen (chloro, bromo, iodo), and reacting the resulting aryl lithium with an
appropriate borate derivative or with reagents such as trialkyltin halide.

30 Compounds of formula VIII can be prepared by the reactions of compounds

of formula VI with activated R', such as activated by boronic acids, tin, Grignard
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Conpounds of fornula Il are either conmercially
avai |l abl e or avail able by neans known to one skilled

in the art. Conpounds of formula Il can be prepared

by reacting conpounds of fornmula Il with an
appropriate protecting group such as benzyl brom de.
Exenpl ary nitrogen protecting groups and net hods of
protecting.the 5 njt en are_simlar-to those for

pr of @&eRthdi %ﬁ’f«ﬁeﬁc R HB@eaPHE%Pé‘PTetYé@F Fyecdgg such as
G eppgpand d%mﬁun(M of Winfila eiﬂtn%ﬁ'ta'ls%g)e(aiéﬂd&a fidtn g&ﬂﬁﬁlﬁxd of
Synthesis, John Wley & Sons, New Yor k, 1991

Pr eff@rrm@dV hvia d@gbnermrmpétbt: llqagmgrgmms(EE) by tbenzlyllugatt bast of a

b hyl.
aﬁg\/:%rhp d. rre>(l¥ m;lTegéll p )I}I eats ge)zllor% O(i)f(:rmg((go g?)os% 1n gm 1_1L)6N1°'t 'solvent.

gonpoun ds:ombouixﬂrs Hﬂfo&lmhM mycdﬂ&ldb%ﬁﬁé;ﬁﬁbdfby%aﬂmﬂlﬂﬂ dizkel
of formula Il via selective displacenent of the

| eaditAlzeghouplingy cappewd fdpmial 8l whegein M a borate ester with
app ' | I

ben%g F}?ﬂrgé]rgtﬁ' :&égﬂg eerim F%Jl}{loais\gfgﬁa r'?nfgylat% %iﬁe}ﬁ M%IS a metal atom
( halsutrlhei)s tam dint hreagnesiem; zmdslahmmnsnsubugrhssa@)udlmg(aa@lons can be

U £ epdirmied S ivaled YE speh EhaRES B bkt eiirs Bfian appropriate
166422295 Qheh et MEp@iBRELS 1fhbs ﬁmayp&uadl\{mqmnbe pr epar ed

by the reactions of compoun formula IV with

act ﬂ%b@@lmlphgwmoé@“&‘dlﬁlF%@éd by boronic acids, tin,
Gignarde o

G 1 9nat SOk EAURRL P FLATX b Bk WA RARER e o
Corrpmnd:combodrxdrvmll andér maghcaé sd Hﬁefqn t-bpigt GICB(fd‘-p basic (e.g. NaOH
co ound la |V vi spl nt. of

| ea rﬁiﬂll %l)ﬁg@dweqaﬂgn Zfahfa%lf ot, %vgs agid ée %OAlClg for benzyl)
150MpanHb2- H wherein R2 is as previously defined,

using a base in an inert solvent. Exenplary bases
i ncl ude Sewpeynds af fponala cq@dleag@iamhyaﬁas@n&@@np%% @fpformula

car 3?% %Chl(fci‘g‘lq l%%& Xpsru ﬁi% ?@? aar‘? §+ Hl%gglqgﬂt%&th & Euene at

al k oun

A, eeasebenpeapat.ed by reactl ng conpounds of formula

V with a _chlorinating a nt uch as POC13 . in an inert

sol vent Compaidh oblonpuladd ?P’@P%f\f/‘%?ééeaf%‘fﬁfénnﬁ’?ﬂ? of formula

2530 Wﬂﬁﬁy&gzﬂe‘%% |1r§:rt\élolventvyﬁ€ﬁ % Wdi& afel@Bté tef eﬁture

borate ester, may be prepared viia lithiation o
conpound Compbmdﬁmf forivilla M cai be EEpared byyrdadtige nompmalds of

hal

oS SR NOh & oA ing a1 Rk SRR IS phosgene,
der krgﬂ]bkgéﬂe 6F uréh Inhhnlif@ORMNeht Sildk s REakydratudey! ti N

hal i 30 Conpounds of forrmula VIII can be prepared

by the reamppunds obforppladsambeprepared by reacting compounds of formula
25 X with R3-X (X is a leaving group such as F, Cl, Br, [, -OMs, -OTos), or epoxides at

elevated temperatures. I can also be prepared by reacting compounds of formula XII

with R*-OH under Mitsunobu conditions.
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of formula VI with activated R1, such as activated by
boronic acids, tin, Gignard -14 reagents, Zinc, Cu,
etc in the presence of an appropriate catalyst if
needed such as Pd(PPh3)4. Conpounds of forrmula VIII
may al so be prepared froma conpound of fornula VI
via displacenent of the |eaving group (EE) by the
conj ugate base of a conpound Rl-H_wherein R is as
previ ously defined, using SEHEMEZ an inert sol vent.
5 Conmpourds of formula Vild can al so be prepared by a
pal | adi um oreani ckel eatallyzeg;coupling Rf comgound

of fornul al¥VvI | -wherein i § a berate-esteff wi¥h an_ .
appr gp Hly activat gg-R~=8uch as halidg, syl ate.
Wien MM it a netal atom g@ch as tin, zinc, gnesi um

and lithiummsimlar cross-compling reactions cawn be
performed using activated R such as halide or borate
esters mfth an appropriate 10 catal yst such as
tetrakisg¢tri phenyl phosphi ne) pal | adi un{0) and 3
di chl orobi s(tri phenyl phosphi ne)ni ckel (11). Cbnpounqéa
of fognuph | X can be prepaled by renoving the N-
pr ot nei®up (PG R nd, M), Kleipger &
(e.g. TFA for +butyl or |Bog), o NaOHl f
am dé§, watal ytic hydr8genation (for benzyl-)R*or
Lewi s acirfl (e.g. AIC13 forrbenzyl) 15 conditionsr®
Compounds ofyformula X can bevpgrepared by reacting
conpounds of formula [IX with a chlorinating agent
such as POC13in an inert solvent such as tol uene at
el evat ed t enper at uce. “Conpounds of fornmula Xl can be

prepared by reaé{i campounds of formula 20 X with
hydrazi ne in an imerF sol vent such as pyridine at

el evated tenpepm N Conpounds of fornmula XII can be
prepared by reacti conmpounds of fornmula XI with a

carbonyl ati ng agent syah as carbonyl dii m dazol e,

phosgene, . friphosgene or urea in i nert sol vent

such as {’*étlt'-‘éﬁ%‘? RGN 2(§9HWBBN§§?E‘?“‘F§WF Hgay %e arfpaygd from
P eBSHh Sl of BARh P VRLRLUNOR st cenBhiBE iR 1&@%&%&3 by the
R3- X ( Br, 17 -

X is a leaving group such as F, O, ,
5 OTowjygatr bagpobandpproptiate elcebelt RA-MewhareiatRuselky! ¢r beazyl, and M

o o e EBRASH R RS SRR s LM e s
selective displacements, for example when EE = Cl, has been reported in the
literature. (Riedl, Z. et. al. Tetrahedron, 2002, 5645-5650).

Compounds of formula XIV can be prepared by the reactions of compounds of
10  formula XIIX with activated R', such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPh;s)4. Compounds of formula XIV may also be prepared from a compound of
formula XIII via displacement of the leaving group (EE) by the conjugate base of a
compound R'-H, wherein R' is as previously defined, using a base in an inert solvent.
15 Compounds of formula XV , where EE = Cl, can be prepared by reacting
compounds of formula XIV with a chlorinating agent such as POCI; in an inert

solvent such as toluene at elevated temperature. Alternatively, compounds of formula
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SCHEME 2 OO0 EEI NPGEEI|I NPGR NPG EE iN RO
iNROINR6 R R6 11l XIIl XIVR3 Jo ONNR PGR1L
PGRL ~O N~1 N~ as in Schene 1 NEEINR2Z NRZ N R6
R R6 XVVIII Il OR N PG MMN R6 XVI As
illustrated in Schenme 2, conpounds of forrmula X1l may
be prepared from conpounds of formula Ill via

sel ective displacenent of the | eaving group (EE)
t he X cwhgrel B eClo saealf beaenssish kyghe Ecpetions € Pmnpouszé; ¢fj formula
[ yl
o LAl I s os BERANG AR alid i Ci g iflnss, Zine
met Ganett in l‘b‘a pleserse bfat appeopﬂnaemamd;esmf mealed Sach ae)PdeﬂlE)4.

when EE = has .peen r rted . Ihe |.iteratur

(Roedr . Somppundipr REERaRhraRte Mhbh htagatisr S48 Ster, may be
@”B%Hx@& v lithiafisRé R cmpoaadlo BRI RV RHlerbiv Eﬂ]ﬁ hydrogen or a
reactions of conpounds of 10 formula XII1 wth

act ihglaged(ciioro, bremy, ipslo) @nd 1eactens tbs‘/reb@lﬁlag]ml h@imwnhuan
G” Qgﬁﬁgnaté &f}gt%@gxﬁ aitr%%, BPw%tﬁPPeaégﬁt&dscﬁc asl@ﬁt&?dlﬁyggs) 4

Co npound€ompotrals ﬁﬂfo@nﬁﬂawmwn&iesﬁeﬂa&dmyeh)ﬁfeedlﬁﬁ Offc’t(ﬂt.lpounds
con‘p? nd of _formula Xl 1) via disp I enent . of

| ea¥t gl Wctﬁeytlwdt%es 815 aejaia A5 Beropic gids, . Grignard
16 0"MRAs, Rndicu e ehé gsedc@ oPﬁl zﬁfp?dﬂrﬁié%labélﬂ?iff hERMed such as
usi ng a base in an i nert sol
Pd(PPh3)s. Compounds of formula VIII may “also be prepared from a compound of
formula XV via displacement of the leaving group (EE) by the conjugate base of a
compound R*-H, wherein R? is as previously defined, using a base in an inert solvent.
Compounds of formula VIII can also be prepared by a palladium or nickel
15  catalyzed coupling of a compound of formula XVI wherein MM is a borate ester with
an appropriately activated R* such as halide or mesylate. When MM is a metal atom
such as tin, zinc, magnesium, and lithium, similar cross-coupling reactions can be
performed using activated R? such as halide or borate esters with an appropriate
catalyst such as tetrakis(triphenylphosphine)palladium(0) and
20  dichlorobis(triphenylphosphine)nickel(Il).
Compounds of formula I may be prepared from a compound of formula VIII

as described in Scheme 1.
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15 Conpounds of formula XV , where EE = O, can be
prepared by reacting conpounds of fornmula XIV wth a
chl orinating agent such as POC13 in an inert solvent
such as tol uene at el evated tenperature.

Al ternatively, conpounds of forrmula -16 XV, where EE =
C, can also be prepared by the reactions of conpounds
of formula 11l with activated Rl, such as activated
by boronic acids, tin, GigheHEMERgents, Zinc, Cu,
etc in bhe presence ofgan appropriateocatal yst if ee

neede Icheas Pd( EBRN3)4. Lonpoune e nula I S
where MMis a—-+etal qr borate~est qr, ﬁnay—be» 5 o
prepareg via |ithiaei of a conpetmdyof fornul &

wher ei nREE i s hydrogenror a hal ogen #chl oro, bromz®

i odo), ancmreacting the xasulting aryl Ixisihi um wi th anx
appropriate borate derivative or with reagents such as
trialkyltin hal i de. Conpounds of formulg.VIIl can be
prepar eg QM the reactigng of conmpoundg_yof formula XV

MAtqiactlvated R2, gsuch asjactivaged by ¥agroni ¢ aci ds,
tin, g£$§haLd__10 Te geNtso_Zan _

dtc in the
prese Wf an appg Hte catal ygt Nneeded such as
Pd( PPh3k4. Conpounds formula VIII y al sQ be
prepared fgom a conmpoundyef formula XVyyja

di spl acenent of the IeFving group (EE), by the R

conj ugate base of a cpnpound R2-H, wherein R2 is as N-ﬁ
previously defined, ustng a base in an inert sol want. }>o

Conpounds of fornula VII can al so be |prepared by a|
pal | adi um or nlckek 5/0 QJyzed coupljing of a R
conmpound of formula Nvherein MMis a borate ester gr®

with an appropriate tiated R2 such as hali or  xxim
mesylate. When Mis a netéf\ang} such as t|n zi nc,
magnesi um and |ithium sigilar oss- coupl i

reacti ons can be perforned using act| such as
hal i de or borate esters with an apﬁ? ﬁé%? cat al yst
such as tetrakis(triphenyl phosphi ne),pal Ladi un(0) and
20 di chl orobi s(tri phenyl phosphi ne) *ck L(II)

Conmpounds of fornula | may be prepared froq1a compound

of formula VIIl as described in Schene 17 SCHEME
3 0 0 0 Agillystrated pSqheme 3 prompeungs qﬁ@‘EElq_XMH may be prepared

from a compound of formula XIII (from Scheme 2) via displacement of the R group
5 (R = alkyl) using bases such as sodium hydroxide in a suitable solvent such as water.
The hydroxyl group in XVII can be activated by reacting with reagents such as
trifluromethane sulfonic anhydride in the presence of a suitable base such as
triethylamine. This activated moiety can then be selectively coupled with activated R?,
such as activated by boronic acids, tin, Grignard reagents, Zinc, Cu, etc in the
10  presence of an appropriate catalyst if needed such as Pd(PPh;), to provide compounds
XVIIL
Compounds of formual XIX can alos be made by treatment of compounds of
Formula V with POCI; at elevated temperatures.
Compounds of formula XIX can be prepared from compounds XVIII in a two

15  step sequence: (a) by removing the protecting group (PG) in compound XVIII under
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XX

: R6
RB XIIl N R , > NO i R R6 As illustrated

N
in Schenme 3, conpounds of fornula XVII y be prepared
(fr

from.a conmpound of fornul a

di spidie &neritAofor t- hétylrerg%u)pbas& e NaQkaw a}m'&a ﬁ@al%% es
%Egyrcﬁégeﬁ%nttmr%\éﬂim' A bl Rideigt ARNE ot BbNSDHicoRtiBbns2S

10

15

20

25

followed by (b) reacting the resulting intermediate with a chlorinating agent such as
POCI; in an inert solvent such as toluene at elevated temperature. In certain instances,
direct treatment of XVIII with chlorinating agents such as POCI; at higher
temperature may provide compounds of formula XIX in one step from XVIII.

Compounds of formula XX can be prepared by reacting compounds of
formula XIX with hydrazine in selected solvents such as isobutanol.

Compounds of formula XXI can be prepared by reacting compounds of
formula XX with a carbonylating agent such as carbonyldiimidazole, phosgene,
triphosgene or urea in an inert solvent such as tetrahydrofuran.

Compounds of formula XXII can be prepared by reacting compounds of
formula XXI with R*-X (X is a leaving group such as F, Cl, Br, I, -OMs, -OTos), or
epoxides at elevated temperatures. XXII can also be prepared by reacting compounds
of formula XXI with R*-OH under Mitsunobu conditions.

Compounds of formula I can be prepared by the reactions of compounds of
formula XXII with activated R', such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPh3)s. Compounds of formula I may also be prepared from a compound of
formula XXII via displacement of the leaving group (EE) by the conjugate base of a
compound R'-H, wherein R! is as previously defined, using a base in an inert solvent.

Compounds of formula XXIII, where MM is a metal or a borate ester, may be
prepared via lithiation of a compound of formula XXII wherein EE is hydrogen or a
halogen (chloro, bromo, iodo), and reacting the resulting aryl lithium with an
appropriate borate derivative or with reagents such as trialkyltin halide.

Compounds of formula I can also be prepared by a palladium or nickel
catalyzed coupling of a compound of formula XXIII wherein MM is a borate ester
with an appropriate activated R' such as halide or mesylate. When MM is a metal
atom such as tin, zinc, magnesium, and lithium, similar cross-coupling reactions can

be performed using activated R' such as halide or borate esters with an appropriate
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The hydroxyl group in XVII can be activated by
reacting with reagents such as trifluronethane

sul fonic anhydride in the presence of a suitable base
such as triethylamne. This activated noiety can then
be selectively coupled with activated R2, such as
activated by boronic acids, tin, Gignard reagents,

Zi nc, , etc in the 10 presence of an approprlate

cat aqltg/lgft speh apcetmpbis(SiphenyirboppiinsppaipdiupdOsndy i de
C0”'BQHI&?’&xs(?%h&dylph@@ﬁﬂ?@éjﬁh@l@el@f formual Xl X can al os be
made by treatnent of corrpounds of Formula V with

POC13 at Cetnponatde df foemplrdatnrksg be mpp@dl fros XXI fror twel tep

XI X can be par ed fro unds

2t oo B s e LSRG Pkt e PGt Bty

§ PGboroRicGeiMBaiH) d}né}{zirh |realgBﬂ§ erc 18, aciiglihe ptelerte of MfagpRépriate
t-butyl or Boc-) basi c OH for am d

e
cat aatt@/lwtef nqegest Higk ﬁ%?qi(Bha()f Qﬂdl%’@@?@?PmPf Egyin B)é%@tba%mmuﬂate
(e. 1
; eag?se%%ﬁt %[éftc?ér %??%ano&}%g?ﬁnjé g(tﬁvéed t]‘yc(h (%X‘ﬁﬁjngXmg)gl)nds of
chl tﬁd‘rrrﬁlai XHgviggRhK (Xusbl leasinP@Eip such & F,iGgBit 1,sOMser@Tos), or
such as. tol liene at el evated tenperature. In certain
i nsFROTIS at elevafdigmperauEsst nent of XVI 11 with
16hl orinati ng agents such as POC13 at hi gher
tenperature may provide conpounds of forrmula XIX in

one step from Xvill. ConpoubdHEMEfor nul a XX can be
prepared by reacting conmpounds g formula XIX W §lyn,
hydrazi ne gin del egd ed sol vephs guch as i sobutanol
Compounds o IfonJI a XXl can PNepared by rea g
compounds ? Nf or muT @ XX \é\ll NCar bonylat i t
such as c&Fbonyl dii m dazol e, phaggene, triphdsgene or
urea in an in&t solvent such af't hydr of ur an.

Compounds of for M a XX11 can be prebared by reacti ng
compounds of formula XXI with R3-X (XRfs a | eavi ng

group such as F,N&NH Br, |, -Ovs, -@®Fds), or epoxides
at el evated /! r es. XXI'l rfan so=be prepared by
r eacti-ng-conpo nd§ 15 of formul a | ¥ th R3-OH under

M t sunobu cegedrt#dns. Conpoundse can be
S ofa\%mu

prepared by the geeactions of conpou R
XXI'l with activatedyRRy, such as activatggy, by boronl -N
acids, tin, Gignard reagents, Zing, Cu, etc iR N><0
presence of an appropriate catalyst|if needed suchl asi
Pd( PPh3) 4. Conpounds of forrmula I may al so be
froma conpound 'of RS
XXVl
N—NH
R\ D=0
PN
R2 N R3
R® N—N
X 1
R N o
I
_ L

As illustrated in Scheme 4, compounds of formula XXIV can be prepared

from compounds XV in a two step sequence: (a) by removing the protecting group
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20 formula XXI'I via displacenment of the |eaving group

(EE) by the conjugate base of a conpound R -H,

wherein R is as previously defined, using a base in

an inert solvent. Conpounds of fornula XXIT1, where
MMis a netal or a borate ester, may be prepared via
lithiation of a conpound of fornula XXII wherein EE is
hydr n or a ogen (chlorao, bronmo, i 0do)

r ea@?&n‘ﬁ °PWB°‘+”:§‘§§+ tufv?fg éf*gﬂ (e TR dinthioph 0%1%0% Baste (e.g. NaOH
app ERkdidd) ecath%@th?dn@géda\’iéﬁ tfuﬁb&@w &hu,r»ﬁ@g&@tég %H@l} f8Sbenzyl)
trialk It|n hal i d Conpounds of formula can al so

be pe gfo}ijgl lp'aﬂb]) @gq:tum thg remlbk@intermgdlaﬂeww chlorinating
cou nd _of, for a

= barenf Sl BORRTRANR G s & @i e ShFRS B

sis hal i d€ompourids yf Rir@ula WKW cM\:{bd PrepardEyereactinf @OMBOEAs of

as tin, zincg, gnes um and lithium simlar

cr omwm ¥ith dxdrerign Se%;ﬁteé GOIB%“%%}CP &% isgbutandlng

t t
2 vt el RN O DR it o
t et fQImu@(XXVpMGTWMwmbhngmgepdehm can§yldiinddazole, phosgene,

dIC robi s(triphenyl phosphj ne) ni ckel (,| 1) . Conpounds

¢ CRihaRaSH b NG i LR B Rt stk 1 o b
1§t ep s e‘ﬂ&i‘%&%@mpf)@ﬁds of RYHuRAURh b& SreE&eMBmVMoH@o@ﬂHs of formula
acti vat ed such as acti vat ed boroni ¢ aci ds

t | n XX yrfaHewing ap emlggouzsqwenoe@f reagtéonisias déseribadds Sabeme 3 via
r t f needed such as
L SRR v e s B s

conjugate base of R-H, to prOV|de compounds Xl |
foll owed by (b) reacting compunds of forrmula Xl
with R3-X (X is a | eaving d? Ewgﬁéh as F, d, Br, 1,

-Ovs, -0Olos), or epoxides at el evated tenperatures R3
10 SCHEMg 4 O EE NHNH2 Rl N, PGRI R | ~ N EEN ,E_EN
VR PR | o i Scheme 1 R ] {>=o
| |
EE” N R? N g2 N
6 6
15 ) ] . Vi | ® l

As illustrated in Scheme S, when R' and R? are equal, compounds of formula
VIII can prepared by the reactions of compounds of formula IIT with activated R and
R2, such as activated by boronic acids, tin, Grignard reagents, Zinc, Cu, etc in the
presence of an appropriate catalyst if needed such as Pd(PPhs)s. Compounds of

20 formula VIII may also be prepared from a compound of formula III via displacement

of the leaving group (EE) by the conjugate base of a compound R'-_H and R*-H,
wherein R' and R? is as previously defined, using a base in an inert solvent.

Target compounds of formula I can then be prepared from compounds of

formula VIII by following an analogous sequence of reactions as described in Scheme

25 1.
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Rl ,OR )O NNEEi NEEN3 R6 RE RN XXVI XXVII
/' N N M R6 XXVIII NNHRL )O NR3 R2NR6 N
XIl RO NR2N R6 As illustrated in Schene 4,
conpounds of fornmula XXIV can be prepared from
conpounds XV in a two step sequence: (a) by renoving
the protecting group -20 (PG in conpound XV under
acidic (e.g.. TFA for t-butyl or Boc-), basic (e.qg.
NaOH for amide), catalyticSh{dM™ME&nation (for

benzyl -), or Lews acid (e.g. AICl3 for benzyl)
condi tionge followed by (b) rgacting the resulting ,_
interlgedi te with a chl or'nat ng agent such as RPCC % /Eo
in an inhgr NSO| vent such nene Lk, sehemeat ed®

t enper atlir en5 Compounds of, Ior/n4ul a XXVTambe pregpar H

by re§Eti g conpounds of K R

R3

R® R®
XXIV X !
As illustrated in Scheme 6, compounds of formula X can be prepared by the
reactions of compounds of formula XXIV with activated R?, such as activated by
5  boronic acids, tin, Grignard reagents, Zinc, Cu, etc in the presence of an appropriate
catalyst if needed such as Pd(PPh3)s. Compounds of formula I can then be prepared
from compounds of formula I by following an analogous sequence of reactions as

described in Scheme 1.

10 SCHEME 7
R3 R3
N—N N-N
rRla, M J=~¢ . gt I =g
B B
R2 ~N R2 ~N
RS R®
R3
N-N
=0 — . r'__M J=o
P
RZb /N
RG
N-N N—N
R, M D=0 __. R [ =0
B |0
Rz N RN
RG RG

As illustrated in Scheme 7, analogs having certain arbitrarily defined subsets
of R' and R? and R? can be changed to other analogs having certain other arbitrarily
defined subsets of R' and R? and R? by manipulation of the functional groups

15  embedded in these R groups. For example, when R'?, R* R*® are groups such as
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formula XXIV with hydrazine in selected solvents such
as isobutanol. Conpounds of formula XXVI can be
prepared by reacting conmpounds of fornmula XXV with a
car bonyl ati ng agent such as carbonyl dii m dazol e,
phosgene, triphosgene or urea in an inert solvent
such as tetrahydrofuran. 10 Target conpounds of
formula | can be prePared from conmpounds of fornula

XXVAMHP. #inogRl Agtingalkyhen agjpensylevyuibpeeandre readed wih sither

as desslyliRatidl Pr adkd\@iIEdRs Yt Qxlfohﬂtcﬁfo@ﬁgé RleSvidd dmid&EY |

and XXVI'l'l. SCHEME 5 R3 0O O NNEE1 1/ >0 NPGR

N, Peultopainidedetivatives Seeh a MafulaNoiRean dlsoRie dindiREedREa RGallel

15 Lhﬁh&ﬁgl | As illustrated in Schene 5, when R and

R2 ¥'e equal , conmpounds of formula VIII can prepared

by the rpamditonswidn K'ORFOUNRY apf subQitidfed &vithlah avivaked group such
activated R and . R2, such as activated by boronic

aci &2 halpgen orpprgnigragidy additiqnakmeta| gptalyzed crass-goyphing Fractions may
pr e -]

Pl BERGSCRE piB A ARG Eoc BE AR o} oA, FRlHRa R Such o
pr epanipdlafiomeanzalodrpondigttadivid paratldl ayrithdsisvi a

di spl acenent of the |eaving group (EE) by the

conj ugate base of a conmpound R -H and R2-H, wherein
IR and R2 is as previously gsiefgrnveldg using a base in an

i nert solvent. Target conpounds of formula | can then

be prepared from conpound formula Vi

fol | ow HgNan anal o ous“ﬁggyence of
des & bod TR Schen%Eﬁ =021 S
6

R7 fg'zm >0

N
R2 \
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- N—N/_® ’N / K X

6 . RS RE NN
XXvi XXX XXX rRi. M =g
N
|
Rz | s N
RG

As illustrated in Scheme 8, compounds of formula I can be prepared by
parallel synthesis using solid-phase synthesis. For example, compounds of formula
XXI can be reacted with a polymer bound resin to provide compounds XXIX.
15 Compounds of formula XXX can be prepared by the reactions of compounds of
formula XXIX with activated R', such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as

Pd(PPh;)s. Removal of the poymer bound resin then provides compounds of formula
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Jj

NI Nas in Scheme | NEEINR2Z NR2Z N R6 R6 Rs

XXIV X1 As illustrated in Schenme 6, conpounds of
formula X can be prepared by the reactions of
conmpounds of fornula XXIV with activated R2, such as
activated by 5 boronic acids, tin, Gignard reagents,

Zinc, Cu, etc in the presence of an appropriate
catal¥ i f needed such _as Pd(PPh3)4. Conpounds
f or Ml Lampoypds ofdprmpyda ﬁﬂeparbé&omfeﬁsﬁt%muﬁ%ﬁsof&mula Las

for gidwen In f¥edi0! oW ng an anal ogous sequence of
reactions as described in Schene 1. 10 SCHEME 7 R3 R3

N- N N-N TRpat dda@orids dilf@muiRpl ¢aN aki b Pﬂﬁ)aﬁ@ froRBedRBpould ot
N- N fN'_rera %g@éy l_fallqwg@uk'm%log% s]ﬁalvr}gl%f\lot‘\l lﬁgctﬁgs as)oggcrleﬁ above.

kKl lustrated in Schene 7, anal ogs having certain
arbitrarily defined subsets of RL and R2 and R3 can be
changed to other anal ogs haSCREME® ai n ot her

arbitrarily

10

15

20

25

R3 3
j/: #o ><o
Oy Ji —

XXXHIE XXXIV

Compounds of formula XXXIII can undergo reaction with an activated R®,
such as R®-M wherein M is a metalloid such as Li, Na, Mg(halide) and the like in
solvents such as THF to give compounds of formula XXXIV, which is recognized as
a subset of compounds of formula I wherein n is single bond and R’ is hydrogen. A
compound of formula XXXIV can be reacted with an oxidant, such as atmospheric
oxygen or 2,3-dichloro-5,6-dicyanohydroquinone and the like, to give compounds of
formula I wherein n is double bond and R is absent. A compound of formula
XXXIV can be reacted with an alkylatiﬁg agent, such as and alkyl halide, or an
acylating group, such as acetic anhydride, benzoyl chloride and the like to give
compounds of formula-I> A compound of formula XXXIV can be reacted with a
phosphorylating reagent, such as POCI; or CI-P(O)(OEt); to give, upon hydrolysis,
compounds of formula I. Examples of transformation of amines to phosphonamidates
can be found in: Wang R. et al. J. Med. Chem. 2003, 46 (22), 4799-4802; Guillaume,
H. A.J. Org. Chem. 1989, 54 (24), 5731-5736. A compound of formula XXXIV can
be reacted with a sulfonylating agent, such as pytidine-SOg complex or Cl-S(O)mR?,
to give compounds of formula I. Examples of such transformations can be found in
Tschamber, T. and Streith, J. Heterocycles 1990, 30 (1), 551-559; Couloigner, E.,
Cartier, D., Labia, R. Bioorg. Med. Chem. Lett. 1999, 9, 2205-2206; Tschamber, T. et
al. Heterocycles 1985, 23 (10), 2589-2601.
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defined subsets of R and R2 and R3 by mani pul ati on of

the functional groups 15 enbedded in these R groups.

For exanple, when Rya, Rea, R3a are groups such as

-22 ami no, am noaryl, am noal kyl or am noaryl oxyl,

they can be reacted with either carboxylic acids or

acid chlorides or sulfonyl chlorides to provide am de

or sul fonam de derivatives. Such a manipul ation can

al so be Rasnlishsyndhesisimaybsiemployed insthe prrpatation of qompounds, for

addé)‘dnﬂpe M@%ﬂhﬂn?em&&e?ﬁos@@ aﬁlﬁalv%fég%dchb‘ﬁ &M &ldh 30but not

actlvated group such as a hal ogen or boronic acid,

ad d limitedh tnl, thewtitedgen af the ytmdlow,@ssaqmq pétcmgryt clotiidenfios Suzuki
Eé)e'ré ortmsd to LoV donal g of . _anal ogs

as 8"e"§’ P BETBY FEAUCEHC ac?u a‘&‘ i P At T 5HY can

sl so be conducted via parallel synthesis. 10 SCHEME 8

NNNH NNNN EE >OEE >ZZORL NNANR2ZNR NR2N

R6 R6 R6E XXI XXIX XXX NNNH R~ ? NR2 NR6 XIl N NH

NN NNR N> ORI NORL NOEE ~(_ NEEi NR2ZNR

3 R6 R6 RE NN XXVI XXXI XXXI Ri >O NR2 N 6
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1 As illustrated in Schene 8, conpounds of fornula I
can be prepared by parallel synthesis using

sol i d- phase synthesis. For exanple, conmpounds of
formula XXl can be reacted with a pol yner bound resin
to provide conpounds XXl X. 15 Conpounds of fornula XXX
can be prepared by the reactions of conpounds of
formula XXIX with activated R, such as activated by
boronic acids, tin, GignarBXAMBIESts, Zinc, Cu, etc

inthe p : L

0k PRSRESfF ARRAREAR| A ARSELY Sy bl 1R of e
t hepraferoodi etidwd mompoafitlaksineéntioor nul a - 23 Xl |. Conpounds

of forrmula XIl can be converted to conpounds of

formula | as shown in Schenme 1. Target conpounds of

for ”Ul\ﬁalw HELE and IR EMES RIEtRIRBEPISPAH 6 h@Facterization of
formul a by foll ow ng an analogous sequence of

reacti ons as descri bed aboveExampleCHEME 9 R3 R3 R3

NN NN NH Ry

N R 7 RPN R R o Bimaa i 1oAYl T,
XXXkhiomagographs eﬁcxgtytmela‘t&n@MSmaipeaﬁonam onvSlitimdd4ed,C 1 OAS liquid
such, as wherejin M al | oi d such |, .Na, )
o R TR D45 SGBF TS Uiioh 15 OUng fpethods:
10i ve conpaikdstheivideahdibdted, ¥aelod A YWhisedlin! the ERERMRZARM of

as a subset of conpounds of formula | wherein nis

si néptermsdiates op Gngtromponndy ob degxamplesligigsbintee eperimentals gr in the
XXX Y&an be reacted with an oxidant, such as

atnosﬁherlc oxygen or

2, 3-dichloro-5, 6- dicyanohydroquinone and the like, to

gi ve, conpoupds of for douhl e bond
e SRR b irdarerecien gRB T HPB ROt Pt SOy B old a
1be ne@gtged with an al kyl ating agent, such as and al kyl

hal i de, or an
UV visualization at 220 nm

Column: Phenomenex Luna C18 4.6 x 50 mm

Flow rate: 4 ml/min
Solvent A: 0.2% phosphoric acid, 90% water, 10% methanol
20 Solvent B: 0.2% phosphoric acid, 90% methanol, 10% water

Method B. Linear gradient of 0 to 100% solvent B over 8 min, with 3 min hold at

100% B:
UYV visualization at 220 nm
25 Column: Phenomenex Luna C18 4.6 x 75 mm or Zorbax SB C18 4.6 x 75
mm

Flow rate: 2.5 ml/min
Solvent A: 0.2% phosphoric acid, 90% water, 10% methanol
Solvent B: 0.2% phosphoric acid, 90% méthanol, 10% water
30
Method C. Linear gradient of 10 to 100% solvent B over 4.0 min, with 0.5 min hold
at 100% B;
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acyl ating group, such as acetic anhydride, benzoyl
chloride and the like to give conpounds of fornulal A
compound of forrmula XXXIV can be reacted with a
phosphoryl ati ng reagent, such as POC13 or
Ad-P(O(CEt)2 to give, upon hydrolysis, conpounds of
formula |I. Exanples of transformation of amnes to
phosphonani dates 20 can be found in: Wang R et al. J
Med. CheR\V vignsbzatips at 223 nmy799- 4802; Quill aune, H. A
J. O9. EheMn: 3989 Mtcl@4)6 X503m5736. A compound of
formula XXXI'V can be reacted with a sul fonyl ating
agent ,  stiblw mg: gyml/mime- SO3 conplex or A-S(O MR8, to

gi ve _conppunds, of. formul a .. anmpl es,, 0f _such
0\ v SoRemme 0% Aloubhdte Beit oo MRLReLdcebilillle |
St r §biviant B 0.1HE1 €A a6nsadeds adi@ % 3Atef, D% &bibnhBR;

Coul oi gner, E., 25 Cartier, D., Labia, R Bioorg. Med.
Chem Lett. 1999, 9, 2205-2206; Tschanber, T. et al.

Het Qﬁéﬁclb.eﬁin%%?adigrﬁ ofég() 10080 &ver® Blover 3&1ir€3\‘75if§1| 1 &in hold at

synt hesi s may enpl oyed Iin the preparation o

conpolrédls, for exanple, where the internedi ates
possess acti.vat ed ction center: such as but not
linited ?@{“f @Zﬂwa%ggﬂme the triazol one, a reactive

1bet er oar ghluafi: Phefidinéek LoHZ (N8 4.6080kinhg cheni stry or
a carbox¥llc acid for am de coupling chemstry. 5 -25

EXAMPLESFloTete; dimbimg Exanpl es serve to better
il 'ég%ﬁtt,@:’ O.l? ottri ggr.olatl:e%]ctacid,s‘ﬁapg Ier,}lt@%m tlﬁngnl;_?gr red

enbodi nents of the invention. alytica LC and
HPL SbVEntNE:t GidUstrifingoasead acid, Wamatihesl] K6 mater of

Exanpl es Anal ytical HPLC was performed on Shi nmadzu
LCI GAS |iquid chromatographs. Anal ytical HPLC/ M5 was

1per MUtRBAE ONin&lH gPaRKERY 01610 1009631Vt B Gveci@IBERAr BRNRId at
and Waters ZMD Mass Spectroneters using the follow ng
met A8&€B: 10 Unl ess otherwi se indicated, nethod A is

used in Eﬁﬁ?ﬁﬂﬂEﬁﬁ%%Eh%?&hon of internediates or fina
conpounds of the exanples listed in the experinentals
or in th€olutrab|Rhsnonitek banAClRBi4fens0 gmadi ent of O to
100@650I¥Fnt B.ove{ 4 mn, with 1 mn hold at
ow rate: 4 ml/min
20 Solvent A: 10 mM NH4OAc, 90% water, 10% methanol

Solvent B: 10 mM NH‘;HOAC, 90% methanol, 10% water

Method F. Linear gradient of 1 to 100% solvent B over 2.35 min, with 0.5 min hold
at 100% B;
25 UV visualization at 220 nm
Column: Xterra MS-C18,2.1 X 50 mm
Flow rate: 1.0 ml/min
Solvent A: 0.1% trifluoroacetic acid, 100% water
Solvent B: 0.1% trifluoroacetic acid, 100% acetonitrile
30
Method G. Linear gradient of 10 to 100% solvent B over 2.0 min, with 0.56 min hold
at 100% B;
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15 100% B; UV visualization at 220 nm Col um:
Phenomenex Luna C 18 4.6 Xx 50 mm Flowrate: 4 m/mn
Sol vent A: 0. 2% phosphoric acid, 90% water, 10%

nmet hanol 20 Sol vent B: 0. 2% phosphoric acid, 90%
nmet hanol , 10% water Method B. Linear gradient of O to
100% sol vent B over 8 mn, with 3 mn hold at 100% B;
UV visualizati at 220 nm 25 Col um: Phenonenex Luna
C18 4.6 ¥V74s &OHZb?%)a‘}E“SB Cl8 4.6 x 75 nm Fl ow

rate: 2. boRhntixiermPMeeBEs, A6 R 58 amhosphoric acid, 90%
wat er, 10% net hanol Sol vent B: 0.2% phosphoric acid,

O% met hEBlowl rate]1 0% mméy 30 I\/Et hod C. Linear gradi ent

0 Q th 0.5 mn
hoI éowe?ql% %n&fkﬁ%@kff? Vi gﬁtae SA’ ?cegdﬁ' 1tW[ 220 nm
€0l gomentB: er0 @aMVBHEI 8¢, 5560 :iéeﬁﬁltﬂm, S¥lvaterr ate: 4 nml/mn

Solvent A: 0.1%trifluoroacetic acid, 90% water, 10%
acetonitrile 5 Solvent B: 0.1%trifl uoroacetic acid,

10% wat er, 90%paeRpHdyel i d\@rgaqnpmda f%2h rr]rﬂ{]&d' ent

of 0to 100% sol vent "B over

old at

10096 BIMR)spagirs uwere z»htamgqh wah BZQl&r nrrJ QEL Ccmrlanmnsform spectrometers

oot ORI e OCine ftabatiel  HATIRT 00859 FnieT 0Bt

10ret (JEL), oSSIMEHL (BED); PONMRE | 00 MIBA@riler2 COTMIRQIOEL) or
nmet hanol , 10% wat er

15

20

25

125 MHz (JOEL). Spectra data are reported as Chemical shift (multiplicity, number of
hydrogens, coupling constants in Hz) and are reported in ppm(3 units) relative to
either an internal standard (tetramethylsilane = 0 ppm) for 'H NMR spectra, or are
referenced to the residual solvent peak (2.49 ppm for CD,HSOCD;3, 3.30 ppm for
CD,;HOD, 7.24 ppm for CHCl;, 39.7 ppm for CD3SOCD5, 49.0 ppm for CDs;0D, 77.0
ppm for CDCl5). All ®C NMR spectra were proton decoupled.

EXAMPLE 1
Preparation of 7,8-bis(4-chlorophenyl)-{1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

1A. Preparation of 2-Benzyl-4,5-dibromopyridazin-3(2H)-one

To a solution of dibromopyridazinone (50.0 g, 197.0 mmol) in DMF (200 mL)
at RT was added K,COs3 (32.6 g, 236.4 mmol). Benzylbromide (37.0 g, 216.7 mmol)

was added via a syringe. The resulting greenish suspension was stirred at RT for 6 h
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15 Method E. Linear gradient of O to 100% sol vent B
over 4 mn, with 1 min hold at 100% B; WV
visualization at 220 nm Col uitm: Phenonenex Luna C 18
4.6 x 50 m Flowrate: 4 mM/mn 20 Solvent A: 10 nM
NHAOAc, 90% wat er, 10% net hanol Solvent B: 10 mM

NI T40Ac, 90% net hanol, 10% water Met hod F Li near

gradient of 1 to 100% sol vent. B.over 2
0. 5 upilliHBy pyridgzinqrspepsgongmedyas jydged by EIBHJO ol hafeaetm mixture

ri ”\’\leﬂé%our&l ftd &n E@erﬂ"ne}/@n flakk %oﬁﬁaé&g%ﬁter%%i%ﬁh st1rrmg A
1.0 M/mn Solvent A 0.1%trifluoroacetic acid
wat éeige Sgbrgd ﬁQhCBfonﬁedl%ltersumeumroa/@emr@def@n 's] mmam%r and then

iggb%g ftérlgl °T ]gsoll V\tfag ngsegt oroy q{i‘)hwgfl e eﬁ]ﬂhtllﬁ%lcé%rgs{%s apparent
3400% fBe filtRife. Uhevoidikat diadd iR vat;ulﬁ?.@vdﬂrm Qc?twvemlgﬂt e1rh<a title
M5-C 18, 4.6 X 50 nm_Flow rate: /[ mn Sol vent

10 AP bergg mbﬁmow%da@et%%ﬁmeb ©38.02, £86.- émol)swas >95
Empk o

i Ehra ey bPRPLAGR) R D& o[ Fls M S PHE R
obt €CHEH, YA MHB): 9k/e80 (0H, §)0El45 {2Hurd, &S. (bHa);§Q@r7lﬁ6 (3H, m), 5.31
spe oSnsters operating at the follow ng frequencies:
1H 400 MHz (Bruker), 400 MHz 10 (JOEL), or 500
i0Hz (JOEL); 13C NVR 100 MHz (Bruker), 100 MHz (JCEL)
or 125 MHz (JCEL). Spectra data are reported as
ChehBcal Psfmaratw(nmjﬂt pizyed.bipis(hghlocephehypyritaaiye @ H)-one
coupling constants indfz) and are reported in ppm8
units) relative to eithg i @t ernal standard

(tetramethylsilane = 0 p \ pectra, or are
_N

Cl

To a suspension of 2-benzyl-4,5-dibromopyridazin-3(2H)-one (40 g, 116.0

mmol) in toluene (300 mL) was added Pd(PPhs); (4.0 g, 3.5 mmol) under an

15  atmosphere of agron. 4-Chlorophenylboronic acid (40.0 g, 255.2 mmol) was added
subsequently portionwise. Under vigorous stirring, Na;COj3 (27.0 g, 255.2 mmol)
dissolved in water (50 mL) was added to the suspension. Argon was bubbled through
this suspension for 10 min. before the flask was placed in an oil bath preheated at
120°C. The reaction was refluxed for 6 h. The reaction was then allowed to cool to

20 RT and was poured into water (500 mL). The aqueous mixture was extracted with
EtOAc (3 x 300 mL). The combined organic layers were washed with NaOH (0.5 N,
200 mL) and water (2 x 500 mL). The organic layer was filtered through a silica gel
pad (~50 g) in a sintered glass funnel to remove dark color impurities. Solvents were
then evaporated under reduced pressure. The resultant thick syrup contained

25  predominantly the title compound 2-benzy!-4,5-bis(4-chlorophenyl)pyridazin-3(2H)-
one which could be used directly in the next reaction, 1C. MS: M+H = 407. 'HNMR
(CDCl;, 500 MHz): 6 7.87 (1H, s), 7.54 (2H, d, J=5.0 Hz), 7.32-7.38 (3H, m), 7.22-
7.28 (4H, m), 7.12 (2H, d, J=10.0 Hz), 7.03 (2H, d, J=10 Hz), 5.40 (2H, s).
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referenced to the residual solvent peak (2.49 ppmfor
CD2HSOCD3, 3.30 ppm for 15 CD2HOD, 7.24 ppm for CHCLS,
39.7 ppm for CD3SCCD3, 49.0 ppmfor CD3CD, 77.0 ppm

for CDCI3). Al 13C NWR spectra were proton decoupl ed.
EXAMPLE 1 Preparation of

7, 8-bi s(4-chl orophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi
n-3(2H)-one Cl NNNH N N 20 Cl1 IA Preparation of

2- Benzyl - 4, 5- di bronopyri dazi n-3(2H)-one 0 Br NI ~

N B TO Lt )} W5 | ' € ) 0. g,
1716 b 5P s A S his YRR R AR BRI
(32.6 g, 236.4 nmol). Berfiyl praqnidg (37.0 g, 216.7
mol ) was added via a syrin Thejjiresul ti ng greenish
suspensi on was stirred at R 6 TNH-28 until al

t he pyridazi none was consuned.as )i udged by HPLC. The
reaction mxture was then ed 'nto an Erlenneyer
flask contai ning water (500~Nd¥ with stirring. A

bei ge colored solid forned. The suspension was stirred
for 15 niThe auddd-berpsl-8 evis(4-whlerdphbiy@)petidazinh & 2 Hplohel fromshe

i nsed thor.oughly. with. water il no color S, .
S op Areagtion g Ssithyed i oo {Somh R Serde AdCts 463
vac gungvghoftwas Mentd8E Hodhe tolubhE sdlidng progﬁ’d]ﬁ%émgootherm. The
2- benzyl - 4, 5-di br onopyri dazi n-3(2H)-one, (68.0 g,

196 r@cirowvys therspla@d in pupiébath prahaediattlp "Cifar @ harifftendls time, the

Tl e o G
7. 28xtracB®d WiBHEtOAc, (3 X. 580 mI()2 Hihe 8)mbihed ddganiPlparaid @ished with

- - - bi_s(4- chl henyl ridazin-3(2H)-aqne
18 f %vat%(re ?ﬁ%lmfy, aen Iﬁ?ts:red (t:hml?grhoapsil?cayge? ;% (~50 g) to rerslovl_eb residual

alumina salts. The organic solvents were evaporated under reduced pressure to nearly
dryness. Diethyl ether (Et,O, 500 mL) was added with stirring. After stirring for 15
min at RT, hexane (1000 mL) was added subsequently. The resultant beige colored
solid was collected by filtration and subsequently washed with a hexane-ether mixture

15 (8:2). The title compound, 4,5-bis(4-chlorophenyl)pyridazin-3(2H)-one, (33.0 g,
92%) was obtained as a solid. MS: M+H =317. 'H NMR (CDCls, 500 MHz): &
11.94 (1H, br), 7.89 (1H, s), 7.23-7.32 (4H, m), 7.18 (2H, d, J=10.0 Hz), 7.07 (2H, d,
J=10 Hz).

20 1D. Preparation of 3-Chloro-4,5-bis(4-chlorophenyl)pyridazine

cl
9P
N
|

! ~N
Cl

4,5-Bis(4-chlorophenyl)pyridazin-3(2H)-one (16.5 g, 52.2 mmol) was
suspended in toluene (50 mL). To the resultant solution was added pyridine (8.3 mL,
104.4 mmol), followed by the addition of POCI; (14.3 mL, 156.6 mmol). The

25  reaction mixture was placed in an oil bath preheated at 110°C. After 4 h, the reaction
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C ONI \ iIiNC To a suspension of

2- benzyl - 4, 5- di br onopyri dazi n-3(2H)-one (40 g, 116.0
nmol ) in toluene (300 nL) was added Pd(PPh3)4 (4.0 g,

3.5 mmol ) under an 15 at nosphere of agron.

4- Chl or ophenyl boronic acid (40.0 g, 255.2 mol ) was

added subsequently portionw se. Under vi gorous

stirring, Na2CO3 (27.0 g, 255.2 mmpol) dissolved in

wat BiXtplovagicpolad to Rlidhen m%lrfmeves@@p@ws toauenpl hegxoass POCL.
bub t

the P Sk B yec Al e SRR ERAEC PSOTALE. Phe AR organi
120Byers nerereashtd with wager ( #0l ok dnd ﬁltered ﬂnrouEhea silzagtl pad (~ 50
was | | owed to cool 20 RT .and was poured into

wat 8 TIBGRIHE oS T e or Srsete Ixgiveibe St fppound.
§t OdGhlodo-X, 534 -EhibrophBy1)poftizitRGs ApaRRblord PYAH $16/@5,.892%).
washed V\Athml\r;% b mwzoo n) gﬁd wat er % % )
) MSTM;’rH) F3ahi NWD@I& Y00 MHEr)ed 9124t 1dLgh 7aJSdQH|, ¢.d=10 Hz),
gel (; 50 d.gl ass funnel to renove
dark o’d ?n%ﬁﬁ%fg?gs}ﬁ@gg@ were then evaporated
under reduced pressure. The resultant thick syrup

contai ned 25 predaominantly the title conp

2- bthzy| Przrpsradrosl(ozt lc(ﬁrsol?'éénfémmpbwlhﬁﬂdﬁﬂa@whyd&ﬂ@ne

whi ch coul d be used diregjly.din the next reaction, 1C

M5: MtH = 407. ITH NVR (CDQ OHNHZ ) S7.87(1H,

s), 7.54 (2H, d, J=5.0 Hz), ~38 (3H, m, 7.22-
7.28 (4H, m), 7.12 (2H, d, ), 7.03 (2H, d,

J=10 Hz), 5.40 (2H, s). -29 Prépar at i on of

4, 5- bi s(4-chl or ophenyl) pxr' n-3(2H)-one C1 00 NH

19 N C The crude

2- benzyl 3-&hhrdi S(¥ls@RhREGMBSN Py BViAARE 01, 30.8 AnaNFas

fromthe
dissolved in pyridine (30 mL) and hydrazine mono-hydrate was added (4.5 g, 90.0

mmol). The reaction mixture was refluxed for 3 h and was then added to water (100
mL). The pale colored solid was collected by filtration and rinsed thoroughly with
15  water. The product was dried in a vacuum oven to give the title compound, 1-(4,5-
bis(4-chlorophenyl)pyridazin-3-yl)hydrazine (9.5 g, 96%). MS: M+H =331. 'H
NMR (DMSO-ds, 500 MHz): 5 8.59(1H, s), 8.56 (1H, br), 7.40 (2H, d, J=10 Hz), 7.35
(2H, d, J=10.0 Hz), 7.14-7.16 (4H, m).

20 1F. Preparation of 7,8-bis(4-chlorophenyl)-[1,2,4|triazolo[4,3-b]pyridazin-
3(2H)-one

To a THF (20 mL) solution of carbonyldiimidazole (CDI), (1.7 g, 10.5 mmol)
was added 1-(4,5-bis(4-chlorophenyl)pyridazin-3-yl)hydrazine (0.7 g, 2.1 mmol). The

25  resultant brown solution was stirred at RT for 15 min. After this time, the reaction

-31-



5 above reaction was dissolved in toluene (350 nL).

Alum num chloride (AICl13, 46.3 ¢, 348.0 mmol) was

then added to the toluene solution, producing an

exotherm The reaction was then placed in an oil bath

preheated at 75C for 3 h. After this time, the

reaction m xture was poured into ice-water (1000 ni),

and the resulting m xture was _extracted with Et QAc (3
5eRjutien) wastoured R wakd (ff ki Eha resrdiaat Rids letad sl was

Wi t boli'egte%g ?rltra(tégowgtér’wats hl?&i tB 'rin&@{h@ gOﬁChﬁlQH)QEhl? toc'éf{fdrga} 8-

gel to renove resid al um na

or gbn(%dé@bpl@mb [héﬂa;rnemécg{épdl]pyhdama(zm)ed:wo(@ds g, 100%) MS

pre near ryness.. D ethyl et 00

L) VRS zadza vk el Bhosoo Rl bR O b st el ) 7.02-
5“ n7<’718 (&, me%3neH(d 09Q0 0lHz) ves7 eddadi-=selseguent | y.
The resul tant bei ge colored” solid was collected by
filtration and subsequently washed with a hexane- et her
mxture 15 (8:2). The titlg
4,5-bi s(4- chlorophenyl)pyrlgggg% gﬂgkb one, (33.0 g,
929%) PwesaratibnofBM-Ghlorolsanzykl-7, Ms(4MIﬂbrz;pBé:M) [1§2,4Mhzolo[4,3-
(CDC13, 500 MHz): S 11b 4 &ﬂ“t:§5§ 89 (1H s),
7.23-7.32 (4H, m), 7.18 ?l?Fr agin- b“Be 7.07 (2H,

d, J=10 Hz). 20 1D. Preparation of
3- Chl or o- 4, 5- bIS(4 clgl.or gphenyl ) pyT

& ci CI N N
2H)-one (16.5 g,
52. 2 nnDI) was suspended \h =pe (50 nmL). To the
resul tant sol ution was addemlpyridine (8.3 n., 104.4

mol ), foll owed by the @dditiren of POCI3 (14.3 niL,
156.6 Mol ). The 25 resg bn m xture was placed in an
1®0i | bath preheated af"110C. After 4 h, the reaction

-30 ni Xt 4§ § YRS HY @gls@ochggi%ﬁenﬁbﬂr[P@uitﬁs’zo@at@"' -} Hiddzin-

ice to quench the excess he dark mxture was
ext P@EDede (1-4 b & Ol Erenals@)@s daisyribedt e Example himdDMF (5 mL) was

or g J‘edreg é(z{cﬁ}’ gdl’f? 95 £ @ ng 4t o'?%b"é’atﬁ gbém 959(6'%%% 'S mol).

f | I Thaieactivasni@ IRC & a licatee dt 6md'efbr 20eeliC echidd tigtS Eikne Swdter (50 mL)
glve t he t|tIe conpound

cHPoRdsied tasth Br@etaoncrmxa% @'r#e% FOByat rlish ws cqlected iy filtration.
((: ol ‘?ﬁ@ﬁlmﬁ gtddQCt((é(ﬁZ % @b‘yﬁﬁobtmﬂ\@ byMﬁHﬁCat%ﬁ%smg %J@P@ phase

Hz) preparatlve HPLC. MS (M+H) = 481; ‘H NMR (CDC13) 58.18 (1H, s) 7.25-7.40
(10H, m), 7.08 (2H, d, J= 10.0 Hz), 5.18 (2H, s).

20 EXAMPLE 3
Preparation of 7,8-Bis(4-chlorophenyl)-2-((S5-(trifluoromethyl)pyridin-2-
yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

N=
. - /—4&:;>—CF3
Ol

® .
Cl
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7.26 (2H, d, J=10.0 Hz), 7.08-7.16 (4H m. 1E
Preparati on of

1- (4, 5-Bi s(4-chl orophenyl) pyri dazi n-3-yl ) hydrazi ne Cl
NHNH2 N N 10 C

3- Chl or o- 4, 5- bi s(4-chl orophenyl ) pyri dazi ne (10.0 g,
30.0 mmol) was dissolved in pyridine (30 nL.) and

hydr azi ne nmono- hy was, added nmol.) . .

The reactlP dﬁ"‘h‘f‘% @a&“ -FrproRReRy )f[612 4§tﬂﬁz<ziﬂl& JnRleyridngn-
addaghhQuneri®y mé 30,1, mmoi) prépRePR RsGe@ ekl ¢ P’i@ls 5(5220 mg,
coIIected by filtration and rinsed thoroughly wt

wat €r84 rithel) padb$uicifluoremethyl-pyridinr2ey methansd G0 ere, 038 gim@l) in THF

t he 'tI ..

bi s élb Sn%geﬁ%)“ﬁ% F ‘iS‘fz’ithgl Fodearpayae DEAR) fodutiongn toluene
96990. 33\/ﬁ'L 0/8#inFnclPdt. R"ﬂ.hhdew@mﬁ DV adtion QQ@sthZI)lt R1D for 30 min.

8.59(1 H,_ s), 8.56 Hbr]_l7402 =10

7. 38Vatersf0 neii) wefberrﬁdﬁﬁé andthq pestlting m(l&iilre WA xR qENith EtOAC

Pr e@%ﬁ @tnll N 18E combined organic laé'ers were washed with water (2 x 5 mL),
|s(4 chl orophenyl f 4] tri1azol o[ 4, 3-b] pyri dazi

n- B¢l Rided by eatmat@mem§3§d2 N6 mdl). The eprﬂb*Eed(QQamtbayerS were
sol utio

ol ?ncea}ézggda%gi‘éarem{ceg prerysudrg:jl fo obef‘aug E‘P c)rl’lde proczicg This cr115de product

16 ( 4uab phitii S rsiilpl rovepRphage ﬁr@éfdtﬂa}lm{ﬁo)gi\)ehﬁﬁﬁthﬁﬁ)ound 7,8-
2.1 mol). The 25 resultant brown so

vvas be?‘i ?frlerep%ﬁnyw {(Fftriflgoremgthypyridin-LyDgnethybe( 1 Qt‘iwiglazolol4 3-
r ea%jﬂgg i3 ﬁg'o‘ﬁ% '(% %@348@)3)3{3%%&15‘&901‘{@%@5 (ﬁxﬁ@l)mf)lﬁ '"H NMR

The tan al e col | ected
fi | (€BCl:nrb. 8.884¢1&E, sWAL0 (HEX ) LY (1hk d, IH8 Kol 7.d0 (lH d J=10.0 Hz),

t hora
b se@%gii%iﬁiipﬁﬁﬂi,i’ Be, 4510 0 H2 AL 8L oy dazin-
12H -one (0.75 g, 100% . MS (M+H) = 357; 'H NMR
(DVBO-d6, 500 MHz): 6 12.86 (1 H <), 8.37 (1 H s),
7.42 5 7.48 (4H, m), 7.35 E¥AMFLEL 10.0 Hz), 7.27

(2H  dppgatdidh J?%Zs-BisE?SélYﬁ’}o'ﬁh%nyi)-z-((l-(pyrimidin-z-yi)piperidin-4-
yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

Pt

o
Cl

20 The title compound was prepared using 7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (50 mg, 0.14 mmol), prepared as described
in Example 1, Ph3;P (110 mg, 0.42 mmol) and (1-(pyrimidin-2-yl)piperdin-4-yl-
)methanol (28 mg, 0.14 mmol) in THF (1.0 mL) and by following the procedure
described in Example 2. The title compound, 7,8-bis(4-chlorophenyl)-2-((1-

25  (pyrimidin-2-yl)piperidin-4-yl)methyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (31
mg, 42%) was obtained as yellow powder. MS M+H = 532; 'H NMR (CDCl;) § 8.28
(2H, d, J=5.0 Hz), 8.16 (1H, s), 7.28-7.36 (6H, m), 7.11 (2H, d, J=10.0 Hz), 6.44 (1H,



Preparation of

2- (4- Chl or obenzyl ) -7, 8-bi s(4-chl orophenyl )-[1, 2,
zol o[ 4,3- b] pyridazin-3(2Hy-one CI C N--O N

41tri a

]t
10

To a solution of 7,8-bis(4-chlorophenyl)-[
1,2,4]triazol o[ 4, 3-b] pyridazin- 3(2H)-one (0.4 g, 1.1
mol ), prepared as described in Exanple tin DMF (5 nlL)

was added KZCIBPéO.46 ,.. 3.3 mmol ). and 4-chl orobenz
br o 06 () 28752 30 §2) 3 Wh6H SalT0H IR, 28844 ik 220-
tz?g (1, 899 %zP(zfﬁgtElB:o I@IC)t eRoliiosokii A%, water (50

hea
m.)

was added td e reaction mxture’and the

resultant solid was collected by filtration. The

final product (0.32 g, 60% Q% i ned by

purification using reverselﬁﬁgﬁgq‘ ?eparative HPLC. M5

§ MtH) prepdakion ofl (RIMR8(Hi¢E Bl orophéhyhD2-((3{dxoyrrolidin 2-yi)yf&thyl)-
(104 m, 7.08 (2H, d, J= 10.0 Hz), 5.18 (2H, s). 20
EXAMPLE 3 Prepar aflHfltgipzolo[4,3-b]pyridazin-3(2H)-one
7,8-Bis(4-ch|orophenyl)-2-((5-(trif|uprqgethyl)pyridin

-2- yl)nmethyl)-[1,2,4]triazol o[ 4, 3-bN

pyri dazi n-3(2H) - one N¢g Cl 3 O NMN"%N -32 To a

sol ution of 7,8-bis(4-ch
1,2,4]triazol of 4, 3- b] pyr
0.28 mmol ), prepared as d
(220 ng, 0.84 mol) and
(5-trifluoronethyl -pyrd

daziNpe -one (100 ng,
c cr'haw in Exanple 1, Ph3P

-yl)nmet hanol (50 ng, O0.28

mmol) in THE (2.0 nL) was added 40 wt % di et hyl
azodi car bbxijiletcenfobid\Bps prebared oxing h8tbad(4rehlerdph¢ry)33

m_, ) | RT. und, ar go The, r.eactjon was )
00 P2 e o ot R o e . TERRGL e as described
%d %?ﬂEﬁdmblé DEPELIUI0 nBY0.52 Minmb1LandaR)-8X hydetyaebtwWilf fyrrolidin-2-

C

15

20

one (17 mg, 0.14 mmol) in THF (1.0 mL) and by following the procedure described in
Example 2. The title compound, (R)-7,8-bis(4-chlorophenyl)-2-((5-oxopyrrolidin-2-
yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (38.5 mg, 85%) was obtained as
yellow powder. MS M+H = 454; '"H NMR (CDCls) & 8.15 (1H, s), 7.24-7.36 (6H,
m), 7.09 (2H, d, J=10.0 Hz), 6.59 (1H, s), 4.17-4.20 (1H, m), 4.03-4.10 (2H, m), 2.25-
2.35 (3H, m), 1.92-2.02 (1H, m).

EXAMPLE 6
Preparation of (R)-2-((1-Benzylpyrrolidin-2-yl)methyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one



(3 x 5 nL). The conbi ned organic | ayers were washed
wth water (2 x 5 nL) followed by saturated aqueous
NaCl (2 x 5 nmL). The conbi ned organic |ayers were
concentrat ed under reduced pressure to obtain the
crude product. This crude product 10 was purified
using reverse phase preparative HPLC to give the title

compound 7, 8-
b| s( 4- chTes @isrompoypndway Brepared it Sbisthshiprophenain- 2- v

P iy S A A GO0 g e

NI\/Rin £GDRLS),; PISPY] HBmg,lo #2 msio]) BAZS)- [-berkdyl- gpyrrancgeen@e::hanol

( 6 H?Z7rﬁlg’%7124lri'"%’9|-fz Tg'{(g ( ifgfﬂ“)(flnfil?}' fglg)\%;}g}_ltzr% Iqrocgslure f%scrlbed in

EXAEEAHEplé 2Prrap atlatdRpoual, (Re 2-(Q1 benzylpyrrolldm 2- yl?methyl) -7, 8 blS(4-

7,8-Bis(4-chloro henyl? 2 1- (pyr di n- 2- P erid
n- 4chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin- 3(2H) one, (8 mg, 11%) was obtalned

Pk A T A e

pr enﬁ)r'ﬁl:b @31, dgI=10®-1ni)s4. 4}-mtsqnaph)3mao)} 56 (2H. q, J=13.2 Hz), 3.01

2, 4]triazolo pyridazi n-3(2 (50
b, 6ot T fren o MY g E i d At BB B 1e Mngioo-2.02
16 1160 HGy), P854 d?m)hg m§N%0-1.80 (PH, m)
pyr|n1d|n 2 pi perdin-4-yl- )nethanol (28 ny,
O 14 mol) in THE (1.0 nL) and by follow ng the
procedure described in Ex he title conpound,
7, 8- bi s(4-chl orophenyl ) - 2- W@EEE 7T
( pyr iPRégshiratioir ¥ 9 @-BW-'bﬁllioPo;ﬂmﬁyl)nm@ﬂo}p[lolmopyrldm-3-yl)methyl)-

1,2,4]triazol o[ 4,3 J pyri dazin-3(2H) - one

429 was obt ai nedllss rdazolplA, 5mﬂdazus3mmrone532 "H
NVR (CDC13) S 8.28 (2H, d, J=5.0 6 (1H, s),
7.28-7.36 (6H m), 711(2H %@a )0 6.44 (1H,
t, J=5.0 Hz), 4.75%2p Y, (2H d,

J=10.0 Hz), 2.85 (2H, 2 o):a 30 (1H, ™), 1.74
(2H, d, J=10.0 Hz), 1.30- 1|40 (2H, m. EXANPLE 55
Preparati on of
(R) -7, 8-Dbis(4-chlorop f)l ) - 2- ((5- oxopyrrolidin-2-yl)m
iIgthyl)- [1,2,4] tri%zol® [4, 3-b] pyridazin-3(2H)-one

The title compound was prepared using 7,8-bis(4-chlorophenyl)-
[l,2,4]triazolo[4,3-b]pgfrfdazin-B(ZH)-one, (50 mg, 0.14 mmol), prepared as described
in Example 1, PhsP (110 mg, 0.42 mmol) and (6-morpholinopyridin-3-yl)methanol
(29 mg, 0.14 mmol) in THF (1.0 mL) and by following the procedure described in

20  Example 2. The title compound, 7,8-bis(4-chlorophenyl)-2-((6-morpholinopyridin-3-
yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one ,(20.5 mg, 11%) was obtained as
yellow powder. MS M+H = 533; '"H NMR (CDCl;) 8.26 & (1H, d, J=5.0 Hz), 8.15
(1H, s), 7.65 (1H, d, J=5.0 Hz),7.25-7.36 (6H, m), 7.09 (2H, d, J=10.0 Hz), 6.60 (1H,
d, J=10.0 Hz), 5.10 (2H, s), 3.80 (4H, t, J=5.0 Hz), 3.50 (4H, t, J=5.0 Hz).

25
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HO NNN\v~- N>--- O\ /N C The title conmpound

was prepared using 7, 8-bis(4-chlorophenyl)-
[1,2,4]triazol of 4, 3-b] pyri dazi n-3(2H) - one, (50 ny,

0.14 mmol ), prepared as described 10 in Exanple 1,

Ph3P (110 ng, 0.42 mmol) and (R)-5-(hydroxynethyl)
pyrrolidin-2 one (17 ng, 0.14 mmol) in THE (1.0 nl)

and by followi ng the procedure described in Exanple

2. The title conmpound, EXAMPLE 8

(R-7, -
yI) et %&ﬁ&&o&ﬂ4?§ :Blibgfgmg}o eﬁ%? ?ﬁgfznle;& JoSlide: 4_2}(')lgleethyl)
(38.5 ng, 85% mﬁ,bﬂtﬂam4éd)lpyleﬂ¢ww3@dﬁemm I\/IS M+H

= 454; '"H NVR (CDC13) 8 8.15 (1H, S)s=7.24-7.36 (6H,

15 m), 7.09 (2, d, J=10.0 He), ;5.—{9:?(’/\&% s) |

4.17-4.20 (1H, nm), 470340 N2k-1 , 2.25- 2.35

(3H, m, 1.92-2.02 (1 . EXANRLE 6 Preparat|on of
(R -2-((1-Benzyl pyrrolidin- 2+y1§nethy|) 7,8-bis(4-chlo
rophenyl)- 20
[1,2,4]triazol of 4, 3-b] pyrjdazin-3(2H) -one P -N cl
2IXNNO NN Cl -3%'The title conpound was prepared

sing 7 -
fjl 2. 4] t?P‘giZlo c‘l)[rr?aluf?% Ae{ézcli %51r:1§g( 7.8- blS(g4 chloroggenﬁfgl;)
141 Mhhazolqﬁfr éfbép)edaaa 3éiﬁé)e¢neb€4@ mg,lﬁ 1E>vempl) eprdparddhd3 Mescribed
110
1

( S) - E%E‘}P%,f %fwf{ﬁ % %{gwg{)ﬁgﬁ 6prr1dyl carbinol-N-oxide (15 mg, 0.12

mmol) in THF (1.0 mL) and by following the procedure described in Example 2. The

title compound, 7,8-bis(4-chlorophenyl)-2-(pyridine-N-oxide-4-ylmethyl)-

10 [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (14 mg, 27%) was obtained as yellow
solid. MS M+H =464; 'H NMR (CDCl;) & 8.20 (1H, s), 8.15 (2H, d, J=5.0 Hz),
7.28-7.36 (6H, m), 7.25 (2H, d, J=5.0 Hz ), 7.10 (2H, d, J=5.0 Hz), 5.16 (2H, s).

EXAMPLE 9
15  Preparation of 7,8-Bis(4-chlorophenyl)-Z-(Z—morpholinoethyl)-[1,2,4]triazolo[4,3-
b|pyridazin-3(2H)-one

To 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo{4,3-b]pyridazin-3(2H)-one, (40 mg,
0.11 mmol), prepared as described in Example 1, in DMF (1 mL) was added Cs;CO3
20 (110 mg, 0.33 mmol) and 4-(2-chloroethyl)morpholine hydrochloride (31 mg, 0.166
mmol). The reaction mixture was stirred at 70°C for 30 min under argon. After this

time, the reaction mixture was diluted with water (5 mL). The resulting solution was
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(27 nmg, 0.14 mol) in THE (1.0 nmL) and by foll ow ng

the procedure described in 5 Exanple 2. The title
compound,

(R -2-((1-benzyl pyrrolidin-2-yl)nmethyl)-7, 8-bis(4-

chl orophenyl )-[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3( 2H) - on

e, (8 ng 119@ was obtained as yellow powder. M5 M+H

= 530; éLﬁ 13) 8 8.14 (1 H, s), 7.22-7.38 (11

H, eWacte;d »11@1 E c@d@x Jmip, 1@1e|.qg§nbm&d ggaglcéaye(slwppre mashed with

20 2y B AR gl 5B e S

J 1(Day?,r M@ conger@ted. A Be rebOlt{nR btudc@natehaB@as]ptﬁlﬁed by ptepative

.20 e Bl ey BT HBE FRBDr emermsatpey -
st h){i 24“1&1020[4 3tﬁ]kgmkmmzﬁ) BﬂéXﬁS Insﬂgaam) & yetibwabRd. MSM+H =
e title conpound was

preﬁae,eai meuasxao& §7 b 1s), 328 hahi, m), 7.10 (2H. d, 1=10.0 Hz),
. 50 ny,
%%ﬁ)ﬁ%giﬁ% LEWE (874,20 BeE %@g{nﬂl( o 1 “Phap

(110 ng, 0.42 nnDI) and

(6-nor phol i nopyri di n-3-yl)net hanol (29 ng, 0.14 nmol)

in THE (1.0 nL) and by fol FMMSLFH@ procedure

lgescr' bplCL 'apat%q (E)?Wk? arlor-ggﬁeﬂyl)t-i—g 89@9“(1‘12 4]trlaz0lo[4 3-
, 8- bi s(4- chlorophen |nopyr|

yl)mst hyl)-[1,2,4]tri azdll]m[rzldﬂllb]iﬁﬁ)f@am n- 3(2H) one

,(20.5 ng, 11% was obtained as vyelloew powder. M5 MtH

= 533; "H NMR (CDC13) 8.26 8 (1H, d 5.0 Hz), 8.15

(1 H s), 7.65 (1 H d, g=5.0 Hz), 7)25-7.36 (6H, m,

7.09 (2H, d, J=10.0 F&) 6600 (1 N d, J=10.0 Hz),

5.10 (2H, s), 3.80 (4H, t,|J=B.0lz)~03.50 (4H t,

J=5.0 Hz). 25 -35 EXAMPLE 8 Prear'étlon of

7, 8- bIS(4 chl or ophenyl) - 2- ®- N oxi de- 4- yl met hyl

)- [ 1,2,4] triazolo [4, 3 ayridazin-3 (2H)-one C

2XN- N \ IO

The title compound was prepared using 7,8-bis(4-chlorophenyl)-

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (40 mg, 0.11 mmol), prepared as described
15 in Example 1, Cs,COj3 (44 mg, 0.135 mmol), bromoclohexane (100 mg, 0.61 mmol)
in DMF (1 mL) and by, following the procedure described in Example 9. The title
compound, 7,8-bis(4-chlorophenyl)-2-cyclohexyl-{1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (26 mg, 54%) was obtained as yellow lyophilate. MS M+H = 439; 'H
NMR (CDCls) 6 8.17 (1H, s), 7.30-7.38 (6H, m), 7.11(2H, d, J=5.0 Hz), 4.38-4.41
20 (1H, m), 1.75-2.0 (6H, m), 1.65-1.75 (1H, m), 1.35-1.50 (2H, m), 1.1-1.30 (1H, m).
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NO C 5 The title conmpound was prepared using

7, 8- bi s(4-chl orophenyl) -
[1,2,4]triazol of 4, 3-b] pyri dazi n-3(2H) - one, (40 ny,
0.11 mmol ), prepared as described in Exanple 1, Ph3P
(32 ng, 0.12 mmol ) and 4-pyridyl carbinol-N oxide (15
mg, 0.12 wmmol) in THE (1.0 nL) and by foll ow ng the
procedure described in Exanple 2. The title conpound,
7, 8- bi s(4-chl or ophenyl ) - 2- ERAMBLELN- oxi de- 4- yl met hyl

) 10 4 | 1 agi [ : )
2709 "o ARSI Pl €5 Mo gh-sm
NVMR (CDCI 3) S 8.20 (1H, s), 8.dfke (2H, d, J=5.0 Hz),
7.28-7.36 (6H m, 7.25 (2H, d, J=5.0 {z), 7.10 (2H
d, J=5.0 Hz), 5.16 (2H, s). EXAMPLE_ 9 15 Preparation
of
7,8-Bis(4-ch|orophenyl)-2-(2-nnrphé§;i%ethyl)-[1,2,4]t
ri azol o[ 4,3- b] pyridazf Qnﬁ I XN-N\ NO
N I a \ To
7, 8-bi s(4-chl orophenyl)-[1,
n-3(2H)-one, (40 ng, 0.1
described in Exanple 1, i (1 m) was added Cs2CO3
20 (110 ng, 0.33 mol) (2-chl oroet hyl ) nor phol i ne
ydr ochl gri de

e thestufiste %P%@%@%%Tﬁeﬂ{ﬁﬁ%t@ Cbtpyridazin-

Af t g(2H)ins, (50 ln@o 14 RN 618 Pedpafi a8 dXdcHbE mamplemt &1 4-
with water m.). The resultlnq)solutlon was -36

ext chletapHeny t)'iﬁ)ﬂEta@'ﬂd“ff 312x0.88 mmol) inHyridiswtb] A arl-)ovagadded copper

2SS VABDES M 1 iy Pl 8t 20
or gaAi moleh@re'revem(sl 0@ onay emder atgenl.. ThEheacties mittartwasrstifted at reflux
lp-H : | &bl%%ﬂ H‘Esutrlrlng Itl?edregé{mg rn?igt%rrea \tNIasV (%oleti'Ft)lo_ (FET and %lil\l{t%d tw1t water

7, 8{Pins . 4Tﬁd"|1|e§iﬂﬁﬂhﬁﬁ(yllré was bxdradred Wil EtoeRt(B%!IS) mB). The combined
[1 2,4]triazol o[ 4, 3-b] pyridazi n-3(2H)-one (35 ng, 679
as y@ap@wlyﬁﬂ wege wwgle -water (2 x 5 mL) and saturated aqueous NaCl (2 x 5

mL). The organic layer was dried over MgSQy, filtered and concentrated to obtain a

I‘I"b.ZO? o[ 4, 3-b] pyri dazi
/Norepared as

crude product. The crude product was purified by preparative HPLC to give 2,7,8-

15 tris(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (5 mg, 8%) as yellow
lyophilate. HPLC: 4.3-"5 :nin; M+H = 467; '"H NMR (CDCl3) § 8.22 (1H, s), 8.10 (2H,
d, J=10.0 Hz), 7.43 (2H, d, J=10.0 Hz), 7.35-7.38 (6H, m), 7.15 (2H, d, J=10.0 Hz).

EXAMPLE 12
20 Preparation of 7,8-Bis(4-chlorophenyl)-2-(3-phenylpropyl)-{1,2,4jtriazolo[4,3-
b]pyridazin-3(2H)-one

Cl N—N
L5
I N

|
l ~N
Cl
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470; "H NWMR (CDC13) S 8.17 (1H, s), 7.28-7.34 (6H m,
7.10 (2H, d, J=10.0 Hz), 4.44 (4H t, J=5.0 Hz),
3.96-4.01 (4H), 3.50 (4H, t, J=5.0 Hz). EXAMPLE 10 10
Preparation of

7, 8- bi s(4-chl orophenyl)-2-cycl ohexyl -(1,2,4]triazol o[ 4
, 3- b]lpyridazin-3(2H-one C QXNNO N C The

t t
7| 8- gl g?%gﬁagﬂh%\%;gg%e;%tgg (251)%%7 8-bis(4-chlorophenyl)-

E)l 1 il ,ﬁ’,h]tflhﬂﬂ&[h < [b‘}pﬁlcﬁ]mﬂ Qﬂﬁéﬁen (43)(1%5'% | ‘Pfﬁ?nol)( ﬂpﬁfgd as described

, Pr epare escrl arrp e 1,
082®¢Exa(mme i3~ plBBﬂI@B)mnﬂ k91 (0. @t&mbeugmmozb)n@ctmoem@hosphme

or oLt @ amet Mot a R UE, BT D ety Afer

3 8-hb itige( sdhutiah Oad phreBtkate 2 - Thenafeanateridl was purified by preparative
4] triazol o[ 4, 3-b] pyri dazi n- (26 ng,

549
i the tl%1=qnamupwp§1msg‘r®q°rmwmwzpélgnylprﬂpy@
834s
g Qgﬁ’ﬁgﬁol(ﬁ %Zﬁl-éd%ﬂn 3%%%) inﬁ'(?7 381% 4@}'!15 a@ellow soléd 0MS
( 6HMﬂi—47§ éH-MMPacpm) 88, (1H, 957. 1—7510(1@EIHH) nw (211, 3.70 2H),
2éfﬁﬁf(lH m -37 EXAMPLE 11 Preparation of

%(4-chlorophenyl)-[1,2,4]triazolo(4,3-b]pyrid
18zin-3(2H)- one C CI NN N---- O \ I iNCI 5 To a

sol ution of 7,8-bis(4-chlorophenyl)-[

1,2,4]triazolo[4,3-b]pyridEﬁ&HﬂPéﬁéﬁ)-one, (50 nm,

0.14 ol )PreB{uedPi@ﬁ %F 2§(%-ﬁﬁl?l%rp'hgﬁah&lyﬂ%%l-c%l(}roBﬂgjnﬁ)'-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

F
Cl /\/©/
N—N
Qs
t;l 0]

15 A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (40mg, 0.1 lnunol),_Prepmed as described in Example 1, 2-(4-fluorophenyl)ethyl
bromide (22mg), and K,CO3(35mg, 0.25mmol) in DMF (1ml), was heated at 70°C for
6 hours. After this time, the reaction mixture was cool to RT and diluted with ethyl
acetate. The resultant mixture was washed with water. The organic layer was dried

20  over Na;SOy, filtered and concentrated. The crude product was purified using reverse
phase preparative HPLC to give the title compound, 2-(4-fluorophenethyl)-7,8-bis(4-
chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (21.2mg, 40%) a§ a yellow
foam. MS M+H=479; "H NMR (CDCl;) & 8.18 (1H), 7.35 (4H), 7.26 (4H), 7.12
(2H), 6.95 (2H), 4.29(2H), 3.13 (2H).

25
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chl or ophenyboronic acid (44 ng, 0.28 nmol) in pyridine
(1.5 nmL) was added copper (Il1) acetate (51 ng, 0.28
nol ) followed by triethylamne (0.04 ni, 0.28 mmol)
and 3A nol ecul ar sieves (100 ng) under argon. The
reaction m xture was stirred at reflux 10 for 6 h.
After this tinme, the reaction m xture was cooled to RT
and diluted with water (5 _nL The resultant m xt ure
was extracted with Et OAc (BXAMPRE)4 The conbi ned
organi c | r | F )
sat ur at edﬁ"}aé 5‘2“5‘3@ % @ﬁrkgg c“\lé)wbrrl%_@)ﬂ &ﬁ%h(g%g’& 6?} e l? P
was dried over I\/gEm4ltflai¢ld#éeb]amddmmé(%ﬂ)ﬁateed t o
obtain a crude product. The crude praduct was
purified by preparative HPLC to 5Pv3;:§y’8 15
tris(4-chlorophenyl)-[1,2, 4]t ri azol /3-b] pyridazin-3
(2H)-one (5 ng, 8% as ye o ilate. HPLC. 4.35
mn;, MH = 467; 'H NWR (CD ¥ g8, 220(1 H s), 8.10
(2H, d, J=10.0 Hz), 7.43 (2H =10.0 Hz),
7.35-7.38 (6H, m, 7.15 ( of 0.0 Hz). EXAMPLE 12
20 Preparation of
7, 8- Bi s(4-chl or ophenyl ) ¢2- (3- phenyl propyl )-[1, 2, 4] tria
oIo[4 3
£01 oLt S BluNor 483603 0EHon a7 dlellr ittt
7 Som $40mg 191 1d mopdl b pydpieed as described in Example 1, cyclohexene oxide

1, 11 i.3zol o] 4,.3> r.idazipn- 3(2H) = 40 0
s S D il oSO oD B FR neaca at 100°C

3 P I Byt o0 refeer |th1§hm(: @ner];ﬁftfﬂ;n was dSMPRY .an@Bluted with ethyl acetate.

trlshenylphosphlne 0. 32nmol ) was. added di et hyl

azod e EwiEny 5 vt@n(\@asmed wﬂssfﬁﬁ%ﬂ)he opgapisrlayer gandriqdver
0
lgu . Eﬁ&e? %Qg%g%{%@g]_lgté@u&r H?(@lé: 7 h@}gdrﬁ‘lefi%?)reparatwe
c 0 rrbkb’@ﬁdo gWe8h€bl|1t$€( chbmypohud, d';ihbln@I-C)fll@e;(l@n]zibréf@ﬂhpdropxdy;clohexyl)-

o gt SR SleliaieR R A AR At 4% B Rtk (el s
8 184+(14:L4558')H NKIB(AD A1 8 81t7 (1), 74381 (2082HR 428108 .98(1H),

2.21 2H) .
2.17(TH), 199(1H) 1.82(3H), 1.50-1.30(3H).

15
. = EXAMPLE 15

Preparation of 2-((1-Benzylpiperidin-4-yl)methyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo|4,3-b]pyridazin-3(2H)-one

‘ N
L
Cl :

20 To a THF solution (2ml) of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, (40mg, 0.1 1mmol), prepared as described in Example 1, (1-
benzyl-4-piperidyl)methanol (27mg 0.13mmol), and triphenylphospine (86mg,
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EXAMPLE 13 Preparation of

2- (4- Fl uor ophenet hyl ) -7, 8-bi s(4-chl orophenyl)- [1, 2, 4]
triazolo [4,3-b] pyridazin-3(2H-one F C NN N>-- O
N C 15 A solution of

7, 8-bi s(4-chl orophenyl)-[1,2,4]triazol o] 4, 3-b] pyri dazi
n-3(2H) - one, (40rrg 0.11nmol ), prepared as descri bed

in Exanple 1, 2-(4-fluorophenyl)eth brom de (22ny),

L KB OB BSwgadds] Sty esbentate (il Sl ety 2dteal hour,
ZnO)C(:t urrrgac&\lgg Iﬂlg)gtg weios‘]c hﬁ(g gtle di'lfHS{Egu etnbcft‘?]r[ ?/%E *nﬁ‘ﬁied by preparative
ace®i€ tophe thcesulﬂ ¢mﬁoumi )Qt—(l(ll’-benmaﬂ)lpmﬂhe‘ﬂ-ymnhlﬂlyl}m&ebls@—

The or ic . layer. wa ove 2S red

ana cRofeBibPal s f LBl Ei SerREs fubme 0SS nglow

5eVeSIRE MRNRAE=94C PANAURYE {a@ im @H\w th(QHt)' 132720 (9H),

conpound, 2-(4-fl Uorophenet hyl) s(4

chl GrldH8n4.19 (TH), £ 0ARH), Ja&to(261) 4. @1 @H)yit 14&H)NnE.3((@H).- on

e (21.2ng, 40% as a yellow foam M5 MrH=479; 1H NWR
(CDC13) S 8.18 (1H), 7.35 (4H), 7.26 (4H), 7.12 (2H),

6.95 (2H), 4. 29(2H) 3. 13 EXAMPRE 1639 EXAMPLE 14
Preparation of

7, 8- ltfegfr@nen|06rzoﬁaﬁieﬁgs(‘*fcléol(orhﬁ';/wés@yeybﬁéhésawlyL4 3-b]pyridazin-
124] triazolo | 4l HO Q

6 X-N N-O N CI42( %Qol utﬂg‘ﬁ‘hg p%‘l?ald)mﬂ&e

7, 8 bi s(4-chl orophenyl)-[1,2,4]tri | o[ 4, 3- b] pyri dazi
n-3(2H)- one, (40ng, O0.11mmol), pr parﬁd as descri bed

in Exanple 1, cycl ohex&ne oxi de -

N/N
)Qo
l = N
Cl

16A Preparation of 2-bromo-N,4-dimethylpentanamide
O

| Br

15 To the solution of DL-alpha-bromoisocaproic acid in THF (4ml) was added N-

PR

methylmorphine (0.18ml, 1.63mmol), followed by dropwise addition of
isobutylchloroformate (0.15ml, 1.16mmol). A white solid precipitate was formed.
After stirring at RT for 1.5 h, the white solid was filtered. Methylamine(1ml, 2N in
THF) was added to the filtrate. The reaction mixture was concentrated after 0.5hour.
20  The resultant crude material was diluted with ethyl acetate and washed with water.
The organic layer was dried over Na,SO4 and concentrated to give the title compound,

2-bromo-N,4-dimethylpentanamide, (0.18g, 78%) as an oil.

-41 -



(12mg, 0.12mml ) and K2CO3(35ng, 0.25mmol) in DVF (I
m), was heated at 100C for 3 hours. After this tine
the solution was cool to RT and diluted with ethyl
acetate. The resultant solution was washed wth
water. The organic |ayer was dried over 10 Na2SO4,
filtered and concentrated. The crude product mas

purlfled by preparative HPLC to give the ti
comb@‘ﬁrnd reparation of 2-(7,8-Bis(4-chlorophenyl)-3-oxo-[1, 2 4]trlazolo[4 3-

(1.2, 4] SPSRRAR R G ﬁ“ﬁ?ﬁ%?é?ﬁ?‘“" A 1y 48%

as yellow solid. M5 MH=455; " (CDC13) S 8.17
(1H), 7.33(6%0, 7.08(2H), 4. 26(1FD %8(1FD
2.17(1H), 1.99(1H), 1. 82(3H) 1. 50- (3H). 15
EXAMPLE 15 Preparatloﬁ:o N/N
2- ((1-Benzyl pi peridi n- 4-
nyl)- [1,2,4] triazolo [4,
N\ NN NN C1 20 To ‘
7, 8- bi s(4-chl orophenyl) -

,4]trﬁ azol o[ 4, 3-
b] pyri dazi n- 3(2H) - one, Ci("4 , 0.11nmol), prepared as
descrlbeg

benzyl - a3sppt 8FS Sithslbrtey i Vsl Hydein 3010

§riphe mdnilgh 03PinaR1) BRpEred adestritkATRBkImpRS , 2BeREb-N,4-
di et hyl azodi carboxylate (0.15nl, 0.38nmol)., After 1
houﬁ‘methyﬂi@“@éﬁ&tdieé?g )end i Gsd3 rom Gelrmmelbth DMEE2ml), was

cr u ga Lﬁaaft ggd or Y\@Shomér 'Afffe?ﬁnpt‘fmp rtﬁ@ﬁ:ﬁ&tdn\ﬁeﬁxtw lﬂgs Eo%led to RT

gl ve t title conp
2- (fuid dlbltﬂiy&lh'qth qﬂhylladd:talteA T Yi¢ jequltany kc)lut?qrﬁvzt!il wslled with water. The

hl t I 3- 3(2
o BTty b diedg vyl S g Riehipeh A Lk i
1(6 CDQaégﬂrurf‘ﬁea ulﬁg (’éUéQse Kasé%rf?)zﬁiwe APBZ-1d gRR thedt)e compound 2-
2. 197(% -bisp4- cfiorgal(wb) -3 0@&@&@@@0%&&&5@%2@& yl)'g 4-
2- 4 2 _
z I( gx?%lﬂ? lié’(l%flgl?irglg ??egﬁl e ) i%a 01R solid2 M4 M+H=484; 'H NMR
2( 3tGDYh) 8 8231 H)TEIRY.BP SH)ANAR2H®), 6.90(1H), 5.13(1H), 2.81(3H),

2.22(1H), 1.98(1H), 1.42(1H), 0.93(6H).

o]
08 bi s(4-chl orophe
Y i dazi n-3(2H)-one C
Nit i on (2m) of

15
- EXAMPLE 17
Preparation of 2-(4-(Triflucromethyl)benzyl)-7,8-bis(4-chlorophenyl)-

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

r—< >—c&
cl N-N
W

|
l N
Cl

20 A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (300mg, 0.84mmol), prepared as described in Example 1, 4-
(trifluoromethyl)benzyl bromide (200mg, 0.84mmol) and K,CO3(290mg, 2.1mmol) in

DMF (10ml), was heated at 90°C for 2 hours. After this time, the reaction mixture
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H N C NNO N---- ON C 16A Preparation of
2-brono- N, 4-di net hyl pentanamde HNC Y Br 15 To the
sol uti on of DL-al pha-bronoi socaproic acid in THE (4m)
was added N net hyl nor phine (0.18nil, 1.63mmmol),

foll owed by dropw se addition of

i sobutyl chloroformate (0.15nm, 1.16mmol). A white

solid precipitate was forned. After stirring at RT
f or Was 50q—led oR 3u4 (%ﬂéltegldylflvetmé[gcqt@tpt Ehexgsultant solution was then

Met WLI@:@M% mer Tl?rcl,\b ch HSI‘@ wé(ﬁﬁleﬁgg&q\l 2§O£ Qﬁ‘tegfd an

filtrate e react ! Gn mRture Was concentrate
0. S5honcentr241. THe oneswhdten was patefiaddtygrépatatimaSIPHLC! to gbe the title

oy et P EL AP PR RSN o Branrem UL PR S >-

s he b%pyhh&um(mgwﬁg (l203rgb28%)3as|\$ ﬁﬂewmsﬁdlyrbﬂsemwms dEI, NMR
789 as an oil. -41 16B. Preparation of

3 (?C CBD@@A%IM)O? 6BHNI0(2H )R 34(4H) 21 28@H). TN B45 37(2H).
b] pyridazin-2(3H)-yl)-N, 4-di net hyl pentananmide H N

Cl NNOO NN C A solution of

7, 8- bi s(4-chl orophenyl) - [1EX,A4]IPLE6130I o[ 4, 3-b] pyri dazi
n-3(2H - 5 one, (40 prepared. as

descri bBEEPRFat B{W-Z%@ Cblom%ow)g{thy) -7,8-bis(4-chlorophenyl)-

1i et hyl pent anami e, 4RAREo[#3ch]SAGRR-3EHB-ond- 220! )
Wwas

In DMF (2nml),
o—< >—CI
cl N/N/_/
T,
| N

|
e
Ci

The solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (30mg, 0.084mmol), prepared as described in Example 1, 1-(2-bromoethoxy)-4-
chlorobenzene (22mg, 0.094mmol) and K,CO; (18mg, 0.013mmol) in DMF (1ml)

15  was heated at 70°C for 4 hours. After this time, the solution was cool to RT and
diluted with ethyl acetate. The resultant solution was then washed with water. The
organic layer was dried over Na;SQ,, filtered and concentrated. The crude material
was purified by preparative HPLC to give the title compound, 2-(2-(4-
chlorophenoxy)ethyl)-7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-

20  one, (25.5mg, 59%) was obtained as a yellow solid. MS M+H=511; '"H NMR
(CDCls) 6 8.19(1H), 7.34(4H), 7.28(2H), 7.18(2H), 7.28(2H), 6.80(2H), 4.44(2H),
4.36(2H).



heated at 85C for 1.5 hours. After this tine, the
reaction mxture was cooled to RT and diluted with
ethyl acetate. The resultant solution was washed wth
water. The organic |layer was dried over Na2SO4,
filtered and concentrated. The crude product 10 was
purified using reverse phase preparative HPLC to give
the title conmpound, 2- '

(7, 8- bi s(4-chl or ophenyl ) - 3EEAMPLE 19

1,2,4]tri . ' | - - =

di met hy! Sadpiratn dt DRl CahpRa b oLy pinojeriyy-
MrH=484; |H NVR [1CDGt3)zolo[8,3A4 pyiiflazin-3@8T)7ar80 ( 6H) ,
7.12 (2H), 6.90(1H), 5.13(1H, 2.81(3H 2.22(1 H),
1.98(1 H). 1.42(1 H), 0.93(6H). 15@@ 17
Preparati on of

2-(4-(Trifluoromet hyF5 ' y| ) -NF-™3- bi s(4- chl or ophenyl ) -
[ 1,075534]{ri|aéoll\lo[\4, ﬁ-b]CIZO Af'%l t()?l—i)-ope c / N N/
-a solution o

7, 8- bi s(4-chl orophenyl ) T2, & riazol o[ 4, 3-b] pyri dazi
n-3(2H) - one, (300ng, 0 pl ), prepared as descri bed
in Exanple 1, 4- (trf€Fluoronethyl)benzyl bronide

200nTy, y DH)2 A1k 3.
flomy, fed Tl BRoER R P S Maniorophe{IRt2 Aftiar M
t i mb]pytitiezin-8@tt)ionn, (ﬁﬂ)mg,wr.Hmmﬂ),wmqaamd@lsdebctibed?{ﬁ_rmamme I, 2-
* hetPreghisd it 3 C ! Sd g At e oD was
ovehdd¥a 2yl atddidafordla®N.0%ANERD Wt & @thend, N@2 Ghi@D. After 1 h,

material was purified by preparative HPLC to give the
t i t the reactipmBFidre was concentrated.” The crude material was purified by

R )

2 8% phasylamipe)etioly-[d 3,4 |criazMB[ AM-biipyi8azin-B{ 2NYene (IBBEAG R23%B) as a

7 1ot soid. 38 S-afesilhmr (@pRE Rty P30l

2-( 2,—1()(12}§N,9f(9351%m>§m)€t hyl ) -7, 8- bi s(4-chl orophenyl) -

15 EXAMPLE 20
Preparation of 2-(7,8-Bis(4-chlorophenyl)-3-oxo-[1,2,4}triazolo[4,3-b]pyridazin-
2(3H)-yD)-N-(4-(trifluoromethyl)phenyl)acetamide

A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
20  one, (30mg, 0.084mmol), prepared as described in Example 1, 2-chloro-N-(4-
(trifluoromethyl)phenyl)acetamide (22mg, 0.092mmol) , K,CO3(35mg, 0.25mmol) in
DMF (1ml), was heated at 80°C for 1 hour. Afier this time, the solution was cooled to

.44 -



10 11, 2,41 triazolo [4, 3-b] pyridazin-3(2H)-one O Cl
CC\'1 NO N I N C The solution of

7, 8- bi s(4-chl orophenyl ) -
1,2,4]triazol o[ 4, 3-b] pyri dazin-3(2H)- one, (30ny,

0. 084mmol ), prepared as described in Exanple 1,

1- (2- bronoet hoxy) - 4- chl orobenzene (22ng, 0.094mol)
and K2CO3 (18nmg, 0.013mmol). in DMVF (1 nl) 15 was .
heafdpnddilyise Wity acsiais %’)ﬁf regfltaptiodution s thepavashed with water.
SOl ghi 6paNRFayePRhs drRd Bl SOF Al &hnWichReeRtr ¥l The crude
acetate.” The'resultant solution was then washed wth

wat enteritheas piridiad by prepymativerdBLA 1o give theditleNap®®and, 2-(7,8-bis(4-

filtered, an onc ted, - The crude ri was

pur PP ERR SRS A DS Ria S RS TR Pl

s oneiflaskom@thyBpKehyl)acetamide (38mg, 81%) as a yellow solid. MS M+H=558;
chloro henox%%fthyl)-7,8-b|sS4-chIoro hen Ié-g

1. 2 ANMR AGBE) & 32667, 7 60@M 1 37 3AIBTDT DKM, 59 g,
59% was obtained as a yellow solid. M5 MrH=511; 'H

NVR (CDC13) S 8.19(1 H), 7.34(4H), 7.28(2H

7.18(2H), 7.28(2H), 6.80(2HKAMPHEH), 4.36(2H). -

7 6. B SPATINGH oot eRy o BE S hlarprepa Dy 2yl rfazolofd.3-

14, 2, 4] triazolo [4,3-b] ppyrided-sepidhk-one HN Q C /
NNN\Y 1T NNO N ClL 5 To a THE sol ution éZnﬂ) of

7, 8-bi s(4-chl orophenyl)-[1, 2,4]triazol OT'4, 3-
b] pyri dazi n- 3( 2H) - one,ci g, 0.1« ), prepared as
described in Exanple 1, 3 N

o

Cl

21A. Preparation of 2-(2-(7,8-Bis(4-chlorophenyl)-3-oxo-[1,2,4]triazolo[4,3-
b]pyridazin-2(3H)-yl)ethyl)isoindoline-1,3-dione

15
A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (290mg, 0.8 1mmol), prepared as described in Example 1, N-(2-
bromoethyl)phthalimide (215mg, 0.84mmol) and K,CO; (337mg, 2.44mmol) in DMF
(3ml), was heated at 80°C for 2.5 hours. After this time, the reaction mixture was
20 cooled to RT and diluted with ethyl acetate. The resultant solution was then washed

with water. The organic layer was dried over Na;SOy, filtered and concentrated. The
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(phenyl am no) et hanol (19ng, 0.13mmol),

tri phenyl phosphi ne (55ng, 0.21mmol) was added di et hyl
azodi car boxyl ate (0.09m., 42% wt in toluene, 0.21

mrol ). After | h, the reaction m xture was

concentrated. The crude material was purified by 10
preparative HPLC to give the title conpound,

7, 8- bi s(4- chlorophen [)-2-(2- (p henylan1no)ethyl

1, 2 SHydermaisril Wap@prw\nga igp Eel§€bllﬂl)“ gfamygamm

gs %Ftoﬁ%kéd%vatiﬂlelﬁn% Wh%‘l’“‘l:f?h?)@ure oﬁemmc@%)méo give the title
3 91cpm>6nd15 -(EXARADISES- Qr@onppbmbazt-omloz4]tnazolo[4 3-blpyridazin-

t . ;ﬁ-[ o}flfélﬁyl)gs]%lm LR h?@ﬂlc}ne asoaxy%llL)w sblzd é]90mg, 68%). MS M+H =

3(3Hpoyl ) - N-(4- (trlfluoronethyl)phenyl)acetan1de HN \
/| CF3C N N O ~-ON \ N C A solution of

7, 8- bi s(4-chl orophenyl ) -[

1,2 tri y _ 30nyg,
0. OB il o o B X AR DA cHlbe tny

2- chl or o{ N2 #hariatelo4{3-blpy odetihyB(Jkbleny | ) acet am de
(22ng, 0.092mmol ), K2CO3(35nmy, O.25nntmg in DWMF (I
m), was heated at 80C for 1 hour. el this tine,

t he sol uti on was cool e® 44 RIEsnd diluted with
ethyl acetate. The resultig sollut pag was then washed
wth water. The organic I.yerlma$ dried over Na2SO4,
filtered and concentrated #Nde material was
purified by preparative to give the title
compound, 2-(7, 8 bi s(4<i€ rophenyl ) - 3- oxo- [

1B 21 11 boraattaytschlyia }éfﬁmﬁf’éﬁ?@? 18 Vaegrin 23H)-

ye' lyD¥th Fiﬂ'sdnﬂdolﬂ@-ll\ﬂthﬁﬁes 80mg b M6 Gad Racted Svltg%aaziﬂ): shydrate

. 60 , 1.38-7 208|-P 7112,507&!—2
21 8@1 rl&Smapelpim ethano (mel) and stirred overnight. After thls tlme the

|2 5 E ﬁedg&rpﬁ%m‘)é lWas Gilfed vith %t'h?rmcgfa?eoenlﬁ W:Jsﬁed[ Vgll’tl‘?sa%lrgt% Q&L%ous

NaCl. The organic layer was dried over Na;SQy, filtered and concentrated. The crude

15 material was purified by preparative HPLC to give the title conipound, 2-(2-
aminoethyl)-7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
(22mg, 13%) as a yellow foam. MS M+H=400; 'H NMR (CDCls) & 8.12( broad,
2H), 7.38-7.15(6H), 7.05(2H), 4.45(2H), 3.59(2H).
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10 bl pyridazin-3(2H)-one NH2 C NNO NN O 21A
Preparati on of

2-(2-(7,8-Bi s(4-chlorophenyl)-3-o0xo0-[1,2,4]triazol of 4,
3- b] pyridazin-2(3H)- yI)ethyI)|50|ndoI|ne 1, 3-dione /
1 ON O NNV I ~~O N 15 C A sol ution of

7, 8- bi s(4-chl orophenyl) - [1,2,4]tr|azolo[4 3-b] pyri dazi
n-3(2H) - one, (290ny, 0.81mmol) repared as descri bed
in Exanple 1, N (2- bronoe?ﬁ@mﬁg EH&Ilﬁ]de (215ny,

0. 84mol 7 RV Py
0, Ao A TR F R BN 2 Bkt
reaction ni xlxdrexmhb’m[l,lsémlmld[é 3F] pyridazin-3(2H)conti t h
et hyl acetate. The resultant sol uti opas then washed
with water. The organic | ayer was d oster Na2SO4,
filtered and concentrated. The -45)+dde material was

purified using silica gel colum
an
et hyl acet ate: hexane t
2-(2-(7, 8-bis(4-chl orophegny
1,2,4]triazol o[ 4, 3-b] pyri
2(3kb-yl)ethyl)isoindo
(290mg, 68% . MS Mrh:

amat ogr aphy usi ng
g WM add 1 m xture of

e tlhhe)difle conpound,
- 3¥oxo- [

aut omat ed syste

gt
)

1,3-dione as a yellow solid
30. 21B. Preparation of

2 (2- AnlnoethykP 7, 8 bIS(4 chl or ophenyl ) -

10

15

To a stirred solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, (20 mg, 0.06 mmol) prepared as described in Example 1, in
0.25 mL of DMF was added R-(+)-3-chlorostyrene oxide (0.007 mL, 0.06 mmol) and
15 mg of K,COs. The resulting red solution was heated to 60°C for 19 h and, upon

cooling to RT, the mixture was diluted with 5 mL of ethyl acetate and 5 mL of IN
HCI. The layers were separated, and the organic layer was washed with 5 mL of
saturated aqueous NaCl. The organic layer was dried over MgSOQy, filtered and
evaporated to give a yellow oil. The material was purified using reverse-phase HPLC
to give the title compound, (R)-7,8-bis(4-chlorophenyl)-2-(2-(3-chlorophenyl)-2-
hydroxyethyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (15 mg, 52% yield) as a
yellow solid. HRMS A_gl_gl. Calc’d for Cp5H7CI3N4O,, 510.04, [M+H]+= 511.0509
observed. 'HNMR (400 MHz, CDCls) & 8.01 (s, 1H), 7.16 (s, 1H), 7.15-7.05 (m,
9H), 6.92 (d, 2H, J=8.6 Hz), 5.05-4.95 (m, 1H), 4.13-4.08 (m, 2H), 1.55 (br s, 1H).
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[ 1,2,41 triazolo[4,3-bl pyridazin-3(2H)-one CI N /-]
NH2 O N N Cd 10
2-(2-(7,8-Bi s(4-chl orophenyl) - 3-oxo-|
1,2,4]triazol o[ 4, 3-b] pyri dazi n-2(3H) -

yl )ethyl)isoindoline-I,3-dione (180ny, 0.34mvl) was
reacted with hyrazine hydrate (0.9m, 18 5mmol) in

et hanol (1OM) and stirred qyernight. After this tine,
the reaction mxture was 3¥$ﬂwtg%ﬁ%r1ethyl acetate
and waspgghaphtidh «ﬁﬂﬁ,slkﬁlska‘g-g%g%t??ﬁfl)-ﬂéﬂggaJﬁes-ﬁﬁ&@rl‘b:%pyl)-

| ayer was dried over , ered

concentrat ed. Thel[l?.dHeiaado[4aklpyvidazins(Pd)-ond ed by
preparative HPLC to give the title conp d, 2-(2-

am noet hyl ) -7, 8- bi s(4-chl or ophenyl) -
1,2,4]triazolo[4,3-blpyridazin-3( Qn (22nmg, 13%
as a yellow foam M MgEEA00; N-HNNMy (CDCL3) 8 8. 12(
broad, 2H), 7.38-7.15( 7.00502K), 4.45(2H),
3.59(2H). -46 EXAMPLE 22 Pr €]
(R) -7, 8-Bi s(4-chl or opheny
hydr oxyet hyl ) -[ 1, 2, 4] t rI o[ 4, 3- b]
pyri dazi n-3(2H) - one ¢Q C NNOH O NN d 5
To a stirred solution of ]

7, 8- bi s( Aoantiebptheion of 7i8tbix(4aghiqrppheayldy| W2 .4ltriazolo[4,3-

b ' j: - , [ . i
deo SYRREAR A By e Wingya bl REERAN I aiBle 1 in 7
R- ( )L & RMIForas atigeded)®-e posiyfmplbefiddre (018 ALOG4 ramnd]) aral(d39 g of

K,COj;. The resulting red solution was heated to 85°C for 27 h and, upon cooling to

room temp, the mixture was diluted with 200 mL of ethyl acetate and 200 mL of IN
10 HCL. The layers were extracted, and the organic layer was washed with 200 mL of
saturated aqueous NaCl. The organic layer was dried over MgSQs, filtered and
evaporated to a yellow oil. The material was purified by silica gel column
chromatography using a gradient of 0-100% ethyl acetate/hexanes to give 484 mg of
racemic 7,8-bis(4-chlorophenyl)-2-(2-hydroxy-3-phenylpropyl)-[1,2,4]triazolo[4,3-
15  b]pyridazin-3(2H)-one as a yellow solid containing 15% starting material 7,8-bis(4-
chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. Separation of enantiomers
was performed on 200 mg of material using Chiracel OD 5 cm x 50 cm 20 micron
column, flow rate 50 mL/min isocratic 65% heptane/17.5% ethanol/17.5% methanol,
monochrome detection at 220 nm. Fraction A was collected at 49 min post injection
20 togive 47 mg of 7,8-Bis(4-chlorophenyl)—[1,2,4]triazolo[4,3-b]pyridazin—3(2H)-one
enantiomer A as a yellow solid; Fraction B was collected at 55 min post injection to
give 45 mg of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo{4,3-b]pyridazin-3(2H)-one
enantiomer B as a yellow solid.
enantiomer A of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
25  3(2H)-one: HRMS Anal. Calc’d for Cy6H20CI1aN4O3, 490.0963, [M+H] 491.1057
observed; 'H NMR (400 MHz, CDCl) & 8.18 (s, 1H), 7.33-7.09 (m, 13H), 5.05-4.95
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15 nmg of K2CO3. The resulting red solution was heated
to 60C for 19 h and, upon <cooling to RT, the m xture
was diluted with 5 nL of ethyl acetate and 5 nL of IN
10 HCI. The layers were separated, and the organic

| ayer was washed with 5 nL of saturated aqueous Nad .
The organic |ayer was dried over MgSO4, filtered and

our % B8 abrigt éva yf%ﬂinééveﬁ%ﬁm; el taadfien o

COMQYNes) 2.88 (m, 2H).
(R) -7, 8-Dbis(4- chl oro hen 3-chl orophenyl ) - 2-

hyd r oxy e epApkipmprB 9f748-bis( r@Pth i %#iltrlel@iﬂﬁﬁé{]mﬂl}daéﬁ'

Car S0 B SRR ARY ﬁg%&%&élz%ﬂﬁg};ﬂwﬁ!m

obs ebsepdtd; THHINNNR(40O0AHMHD CITES 33 (518), 7133309 (mH)3H), 5.05-4.95

7.16 (s, 114), 7.15-7.05 &im 9H), 6.92 (d, 2H, J=8.6

Hz) (mslld)s4z§39153(’(ﬁﬁ 10)44:20 @d H1.4 T 1145 Uy 4.06 (4 1Hy) =7.9,

S, ]14|T|)Hz LE 23 Preparation of

7, 8- Bi s(i chI of ophenyl ) - 2- ( 2- hydr oxy- 3- phenyl propyl ) -

[ 1 2,4] triazolo [4,3-b ] pyridazin-3(2H)-one C H

NH O NN C 5 To astb%?ﬁﬁggtlon of

7, 8-bi s(4- chl or ophenyl ) - [ 1 FFEdol o 4, 3-

1b] pyri dd’lbﬁkr3ﬁ3d‘9}fﬁ8‘-®ns(4-5ﬁldr6ﬁ]nen§zl)4 (IpHehyl- m&aaﬁﬁ,@says)-

described in Exanple 1, in 7 nL of DVF was adde

2, 3- epoxypr opy| beHzfiriazelold,3chlpyridaginndRH)-esed O 39 g

of K2CO38. The resulting red sg tlon was heated to

85C for 27 h and, upon cooli v@ terrp, t he

m xture was diluted with 200 of acetate and

200 nL of IN 10 HCL. Theil ayers wer extracted and

the organic | ayer was was ' mL of saturated

aqueous NaCl . The organic Y ANBY ed over MySHA4,

filtered and evaporated to a yéll w oil. The materi al

was purified by silica gel i chr omat ogr aphy

usi ng a gradient of 0-100% yI acet at e/ hexanes to

gi ve 484 ng of racem c®
8 bi S(4’0%Qllgé@ﬁlﬁ%'o}7%'t(@(ﬂm%%¥nﬁ)Pl RO RIpYS) - [

4]1triazolo[ 4
b]pyr1dazm-3(2H) one (50 mg, 0.14 mmol), prepared as described in Example 1, in

15 0.7 mL of DMF was added N-phenyl-5-chlorotetrazole (25 mg, 0.14 mmol) and 19

mg of K,CO;. The resultmg red solution was heated at 80°C for 4 days and, upon
cooling to room temp, the mixture was diluted with 50 mL of ethyl acetate and 50 mL
of IN HCI. The layers were extracted, and the organic layer was washed with 50 mL
of saturated aqueous NaCl. The organic layer was dried over MgSQsy, filtered and

20  evaporated to an orange solid. The material was purified via silica gel column
chromatography followed by reverse phase HPLC to give the title compound, 7,8-
bis(4-chlorophenyl)-2-(1-phenyl-1H-tetrazol-5-yl)-[1,2,4]triazolo{4,3-b]pyridazin-
3(2H)-one, (7 mg, 10%) yield as a yellow solid. LCMS Anal. Calc’d for
Ca4H14C1LN50, 500.07, [M+H] 501 observed; 'H NMR (400 MHz, CD;CN) & 8.30

25 (s, 1H), 7.69-7.55 (m, 5H), 7.39 (dt, 2H, J = 2.1, 6.6 Hz), 7.28 (dt,2H, J = 1.9, 8.6
Hz), 7.23 (dt, 2H, J=2.2, 8.6 Hz), 7.06 (dt, 2H, J = 2.1, 8.7 Hz).
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15 b] pyridazin-3(2H)-one as a yellow solid containing
15% starting material 7,8-bis(4-

chl orophenyl )-[1, 2,4]triazol o] 4, 3-b] pyri dazi n-3(2H) - on
e. Separation of enantiomers was perfornmed on 200 ngy
of material using Chiracel OD 5 cmx 50 ¢cm 20 m cron
colum, flowrate 50 nL/mn isocratic 65%

hept ane/ 17. 5% et hanol / 17. 5% met hanol, nonochr one

detection at 220 nm Fraction A was collected at 49

mn post injection 20 to g of

7, 8- bi s(4-chl orophenyl) - EXAMPLERDS

1, 2, Biepaiationl of 242 Hypdmoyy hetiayl)-,83fi4) chiore pharyddfili2od{triazalo[4,3-
as a yellow solid; Fr actbion. was zml | ected at 55 mn

post injection to give "HE“BH -one

7, 8- bi s(4-chl orophenyl) - HO

1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H) - enanti oner B
as a yellow solid. en%;‘nti onmer A of
I

7, 8- bi s(4-chl or opheny

n- 25 3(2H)-one: HRVS Ank

2, 4] NPNaZO 4, 3- b] pyri dazi
gr C26H20C12N402,

490. 0963, [M+H 491.1057 obsgrveéd; 'H NVR (400 Mz,

CDC13) S 8.18 (s, 1H), 7,
-48 (m IH), 4.33-4.30 (
1, 14.5 Hz), 4.06 (a¢
m 2H). enantionmer B of 7, 8- bIS(4 chl orophenyl) - [

?.

.r(m 13H), 5.05-4.95
H, 4.20 (dd, | H J =
J=7.9, 14.1 H) 2.88

1,2,4]triazol o[ 4, 3- b] pyri dazin- 3(2H)-one: HRMS Anal .

obsg?gegﬁefazﬁﬁ%w ?xﬁz“(ﬂ%gc?ﬁ?‘:’%‘ YQMFQH E‘gll‘iliﬁ%lo% 3-

7.33-7, OB][(vmdailﬁﬁb(,’:H}Syl)ﬁemyBBher(mcétaﬁd) 4 33-4.30 (m
1 H, 4.20 (dd, 1 H J = 3.1, 14.5 ., 4.06 (dd, 1 H,

J

7.9, 14.1 Hz) 2.88 (m 2H). EXANRLE 24 10

Preparati on of
7, 8- Bi s(4-chl orophenyl ) -2-(1- phenyl f tetrazol -5-yl)-
[ 1,2,4] triazolo [4,3-b] pyridazi -one N N'N

C NNNNON C To a®ht
7, 8- bi s(4-chl orophenyl) -

10

15

20

d sglp

rl/\a\zol o[ 4, 3-

Cl

To a solution of the 7,8-bis(4-chlorophenyl)-{1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (800 mg, 2.24 mmol), prepared as described in Example 1, in 30 mL of
DMF was added 2-(chloromethyl)phenyl acetate (497 mg, 2.69 mmol), followed by
K,CO3 (619 mg, 4.48 mmol). The reaction was heated at 60°C for overnight. After
this time, the reaction was allowed to cool to RT and then was diluted with 250 mL of
EtOAc. The resultant solution was washed with saturated aqueous NaCl (100 mL X
3). The organic layer was dried over MgSOsy, filtered, evaporated under reduced
pressure to provide the title compound, 2-((7,8-bis(4-chlorophenyl)-3-oxo-
[1,2,4]triazolo[4,3-b]pyridazin-2(3H)-yl)methyl)phenyl acetate, (1.13 gm) as a yellow
solid.
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b] pyri dazin-3(2H)-one, (50 ng, 0.14 mmol), prepared as
described in Exanple 1, in 15 0.7 nL of DWF was added
N- phenyl -5-chl orotetrazole (25 ng, 0.14 mmol) and 19
ng of K2COB. The resulting red solution was heated at
80C for 4 days and, upon cooling to roomtenp, the

m xture was diluted with 50 nL of ethyl acetate and 50

mL of INHCI. The |ayers were extracted, and the
or g&Bc Pmperatwasof\za@ﬂébdr\mxrwwm@ big¢d-chlqrgpheryd)-

aqueous Ha%ltré%}b@vapgﬁg%,egémg 2HBohedr | €d over MySO4,

filtered an to an ‘orange solid. The
material was purified via silica geMHOcol um

chr omat ogr aphy foll owed by reverse ph HPLC to give
the title conpound, 7c8-

bi s(4-chl or ophenyl ) - 2-( any| NTN

Htetrazol -5-yl)-[1, 2, 4] & iazols 4*89b]pyr|da2|n-
3(2H)-one, (7 ny, 109 vyield Hs & yellow solid. LOVE
Anal . Calc'd for C24HIACEANBO500. 07, [M-H 501
observed; 'H NWR (400 ] D3CN) 8 8.30 25 (s, 1H)
7.69-7.55 (m SFD 7. 88 , 2H, J = 2.1, 6.6 Hz),

22 b AP BHGE ?raPhen%ﬁﬁ St Zfigbolag Slividgmacr-

EXAMHIEthyBpRhARREtate] SY8p#eéd as described in 25A, (1. 13 g), was dissolved in 25

2-(2-Hyd b | 7, b 4- chl h [1,2, 4]t
2 S o G et NI ) Shie s ol infasmall e of
g_ (F%-ﬂ’\g_ ﬁw%lad&rdetgﬁ{eq{eé&ﬁn%d then, the reaction waﬁ stlrred

orophenyl)-3-oxo-[1,2,4]triazo
b] pyvdmlightl Afte{ BH)tiagd, Ddanhpl Japttemgid wasetddedtothe l@hctionl The

N . .. . .
gactlh(l)n &/as stirred for an additional 10 min, and then the resultant solution was

10 concentrated under reduced pressure. The crude residue was purified using silica gel
column chromatography using an automated system, eluting with a gradient of 0% to
60% EtOAc/hexanes for 30 min followed by 60% EtOAc/hexanes for an additional 15
min. The title compound, 2-(2-hydroxybenzyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (818 mg, 79% yield) was obtained as

15 .yellow solid. MS [M+H]"=463; 'H NMR (CDCls, 400 MHz) & 8.54 (s, 1H), 8.14 (s,
1H), 7.32-7.17 (m, 8H}, 7.04-7.00 (m, 2H), 6.94 (dd, 1H), 6.81 (td, 1H), 5.13 (s, 2H).

EXAMPLE 26
Preparation of 7,8-Bis(4-chlorophenyl)-2-(2-hydroxy-2-methylpropyl)-

20 [1,2,4]triazolo{4,3-b]pyridazin-3(2H)-one

OH
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Cl 10 To a solution of the 7, 8-bis(4-chlorophenyl)-[
1,2,4]triazol o[ 4, 3-b] pyri dazin- 3(2H)-one, (800 ny,
2.24 mmol ), prepared as described in Exanple 1, in 30
nmL of DM was added 2-(chl oronet hyl)phenyl acetate
(497 ng, 2.69 mmol), followed by K2CO3 (619 ng, 4.48
mmol ). The reaction was heated at 60C for overnight.
After this time, the reaction was allowed to cool to

RT and t hea sitorief 1.8-bis(drhlerophrmy il 1 34 1tiszate(dacblpymidazin-

res I e

et e 00 W, 8058 ot el fesS AR EREB 5 MES m. of
MySOMEF fuia adeleé ds,obmylap@«))eitledi Limged. 05Gmmobdfollpwed by KeCO(15.5

pl‘ OVI dg lﬁ)?e ! Il)f: h‘ﬁ% lgﬁ’gﬁs)he%tecb 85°C After stirring overnight, the
B 1 2eaéﬂl&f WQsZéPlb%&to?cdal YT dﬂé'r&cﬁé@hﬂxtﬁﬂemm}e}i Eﬁ&@ﬁﬁbve

acetate, (1. as a yellow solid. 20 -50 25B.
Pr e pgeat ¢f C&g) The collected solution was concentrated under reduced pressure.

2.
z I( ggg'gaﬁfg%g&{g 24 §3ur¥f§rz @nrégz}ﬂua% ﬁ?f;gw é}/e Aelmﬁ ﬁgn\pound
~O 71\8 bid4-cBloréphefyl)- B—(Bh;ﬁt{ré)()ch-lnmthmlirengn )1, B4 Joexarolo[4,3-

t [ in-2(3 5 . .
J1 ) R rgRR g B e Tkl b Guet, MR found
185A424:. ' HIRMR (CO%—@B wof}ﬁﬁk)v@sjzsg 2h), 7@9 Ph7 GK% 74‘6 7.12 (m,
sol ution of I'n a smal
anodH, 4off6 (S@*IBOHOQQS ), Ivies(s.dded to the reacti on, and
then, the reaction was stirred overnight. After this
time, 0.3 nL of acetic acid was added to the reaction.

The reaction was stirred ENNAMPLEQdi ti onal 10 mi n,
and then the resultant solution was 10 concentr at ed

under r edBESRrPHESRY: 7a8THié(‘b?lug@nhé§¥lbaé2M§rwhﬁwl)ed
1§sing silica gel [, ]moﬁnggqﬁbﬁggﬁgy 4Bl

aut omat ed system él'uting V\Athagr ent ‘o O%to
60% Et QAc/ hexanes for 30 mn foll owe 60%
Et OAc/ hexanes for an additional 15=

cl N—N OH
I =0
|\

-
v cl

To a solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo{4,3-b]pyridazin-
3(2H)-one, (20 mg, 0.056 mmol), prepared as described in Example 1, in 0.6 mL of
DMEF was added (R)-(+)-1,2-epoxyhexane (5.6 mg, 0.056 mmol), followed by K,CO3
20 (15.5 mg, 0.112 mmol). The mixture was heated at 85°C. After stirring overnight, the
reaction was allowed to cool to RT The reaction mixture was filtered to remove
excess of K,COj3. The collected solution was concentrated under reduced pressure.
The crude product was purified using silica gel column chromatography using an
automated system, eluting with a gradient of (0% to 60% EtOAc/hexanes for 30 min
25  followed by 60% EtOAc/hexanes to 100% EtOAc for 10 min. The title compound,
(R)-7,8-Bis(4-chlorophenyl)-2-(2-hydroxyhexyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (8.3mg, 32%yield) was obtained as a yellow oil. MS [M+H]": found 457;
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mn. The title conmpound,

2- (2- hydroxybenzyl) -7, 8-bi s(4-chl orophenyl)
[1,2,4]triazol o] 4, 3-b] pyridazin-3(2H)-one (818 nmg, 79%
yi el d) was obtained as 15 yellow solid. M5 [ MtH] +=

463; 'H NWMR (CDC 3, 400 MHz) 6 8.54 (s, 1H), 8.14 (s,

Il H, 7.32-7.17 (m 8H), 7.04-7.00 (m 2H), 6.94 (dd,

I FD, 6.81 (td, I H, 513 (s, 2H) . EXAMPLE 26

Pr epHrN;MRdﬁD@;, 400 MHz) 6 8.12 (s, 1H), 7.28-7.19 (m, 6H), 7.06-7.02 (m, 2H),

Eoo 214 %‘fﬁ i{?!%@o‘f-gfi-?f@(ﬂ] %’@fi ?‘éé’%-%‘.‘ %z’%kﬁf%'ﬁi Ui

7, 8- bi s(4-chl orophenyl)-[1,2 ]trlazolo[4 3- b] pyri dazi
n- 3(2H)-one, (20 my, 0.05EXMYMPLE2$ epared as

escribed inp d
?sobutyl ene o>‘2:€|i%r;rm(ﬁ1Jf:;‘i %1584 1%1—?‘#}({)”%(2)' O\Rg)gﬂ y
K2CB (15.5 l@buﬁxin®pmhnhi)iaonh§-h}bmdum-ﬁ£@{)hBat ed
to 85C. After stirring overnight, the 5 reaction was
allowed to cool to RT The reaction m xt was
filtered (to renove excess of K2COB)-oThe\ col |l ected
sol ution was concentrated under r ced pressure. The
crude product was pu?l : er seH phase HPLC to
give the title conpound
7, 8- bi s(4-chl orophenyl ) -2- (2 hyyroxy 2- et hyl propyl ) - [
1,2,4] triazolo[4,3 b]pysri dazipnN3(2H)-one, (18.4 ny,
77%yield) as a yellow M5 [ MtH] +: found 10 429;
"H NVR (CDC13, 400 N .28 (s, 1 H, 7.39-7.27 (m
6H), 7.16-7.12 (m 2H), 4. 16 (s, 2H), 4.00 (s, | H,
1.34 (s, Te olum&b@iﬂ -Fhlenonheay])d b, 2¢Hjtriazolo[4,3- b]pyrldazm-

(2 2O ézg}gobﬁig S by 33 GBI Bt h qgmt of

190 DMEF was added glycidyl 1sobutyl ether (7.3 mg, 0.056 mmol), followed by K;CO3

(15.5 mg, 0.112 mmol). The mixture was heated at 85°C. After stirring overnight, the

reaction was allowed to cool to RT The reaction mixture was filtered to remove

excess of K,COs. The collected solution was concentrated under reduced pressure.

The crude product was purified using reverse phase HPLC to give the title compound,

15 3,4-bis(4-chlorophenyl)-6-(2-hydroxy-3-isobutoxypropyl)imidazo[1,5-b]pyridazin-
7(6H)-one (17.8 mg, 65% yield) as a yellow solid. in 65% yield. MS [M+H]": found
487; 'H NMR (CDCl3, 400 MHz) & 8.08 (s, 1H), 7.23-7.15 (m, 6H), 7.00-6.96 (m,
2H), 4.20-4.00 (m, 3H), 3.41 (d, 2H), 3.11 (d, 2H), 1.80-1.65 (m, 1H), 0.76 (d, 6H).
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NN C To a solution of 7,8-bis(4-chlorophenyl)-]|
1,2,4]triazol o[ 4, 3-b] pyridazin- 3(2H)-one, (20 ng,
0.056 mMml ), prepared as described in Exanple 1, in
0.6 nL of DMF was added (R)-(+)-1, 2-epoxyhexane (5.6
ng, 0.056 mmol), followed by K2CO3 20 (15.5 ng, 0.112
mol ). The m xture was heated at 85C. After stirring
overnight, the reaction was allowed to cool to RT The
reacti on m xture was filteEESAMBLE2%ove excess of

K2CCB. agg,(;,, &tﬁjrﬁ J&ﬂlb%h@%ﬁbggg%ﬂﬁ&gépﬁ% H,g%%pyn-

reduced essu e crud was

usi ng si I i ca gel [Q2dpriazhe|d3eti]pyridqpdin-3(2H)rmean

aut omated system eluting with a gradi gnt of (0%to

60% Et QAc/ hexanes for 30 min 25 followed by 60%

Et OAc/ hexanes to 100% &t cfokgl Ll The title

compound,

(R) -7, 8-Bi s(4-chl or ophe hyﬂroxyhexyl) [

1, 2, 4]tr|azol o[ 4, 3- b] pyri dazjin- N3(2I—|) one (8. 3ny,

2°/§/| el d) was obt ai ned y ow oil. M5 [ M+H] +:

found 457; -52 'H NWR 3, 400 MHz) S 8.12 (s, 1

H, 7.28-7.19 (m 6Hf' 7.06-7.02 (m 2H), 4.13-4.08

$m 1H) T4 a Q8luBorP6¥ 1, 8biséd-Bhlorbpikdyl-[ 24 4tz 3- azin-

TL) EXAMPLE 287(’5 P@ara?lo%’go[ 110z dR6Ph,3-Blp$iid

43@ tome (BPQ Mg ph 8 pimal); preparky dy dsegrited in Example 1, in 8 mL of

'SOBRB%X%&Q @y@lgﬁ%ﬁ% ﬁf'g% gogéztfi;%gl’)‘sfgﬁ%@% £1c0; 232

7, 8nlg $.68 noidlprHpheixyirg whas heated at 85°C. After stirring overnight, the

0. orab it B i kP B e gyt wheesth s fvted With Bt
1@ 6&2@9 ). The réWfratasiuasitRss \gés‘yled dmh satﬁﬁteatah[beo% R&C1 (3 x40

, 0.056 mml), followed
mL) The organic layer was dried over MgS 45 ﬁltered and concentrated under

reduced pressure. The crude product was purified using silica gel column
chromatography using an automated system, eluting with a gradient of 0% to 60%
EtOAc/hexanes for 30 min followed by 100% EtOAc for 40 min. The title

15  compound, 7,8-bis(4-chlorophenyl)-2-(3-ethoxy-2-hydroxypropyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)—one3 (0.3gm, 78% yield) as a yellow solid. MS [M+H]": found
459; 'HNMR (CDCls, 400 MHz) 6 8.20 (s, 1H), 7.34-7.25 (m, 6H), 7.09 (d, 2H),
4.29-4.24 (m, 2H), 4.18-4.13 (m, 1H), 3.57-3.49 (m, 4H), 1.17 (t, 3H).

20 EXAMPLE 30
Preparation of 7,8-bis(4-chlorophenyl)-2-(3-ethoxy-2-oxopropyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
e)

N
Cl N—N o
I =0
|

o
Cl
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(15.5 ng, 0.112 mmol ). The m xture was heated at 85C.
After stirring overnight, the reaction was allowed to
cool to RT The reaction mxture was filtered to renove
excess of K2CO3. The coll ected sol ution was
concentrated under reduced pressure. The crude
product was purified using reverse phase HPLC to give
the title conpau

d, 15 ) .
3, 4-bi s( Eb"cﬂFSérM%H_é FRABFILE] Penl:d okgnol-wasagdidir e biign of 7.8-
)i ”bgs"hz-él{léroéﬁe*ﬂ%’mﬂ@%ﬂngz-li?)ﬁl%y%ﬁ)f[ié,.z;4f;r5i%[b'{/?+[gﬂ§ﬁ]pyridazm_

yield) as a yellow so Yo yi e _
f ouR@H)48, prepdrddvR deCHBIBIn EamphL9), (9 18¢,081 (9anmdl) i) ] mL of

g sz ’%_I-%CI}? TEug’{eagt;:%n: w% sglg_rét? 80’?' gé‘(_i)r?’ilteie F%@dj_cﬂ)géeonit%eg %p§¢?p reduced
9. 7 prebghire. BHfe. cradeIndrtiiVRIaEpdfiddr g raverde phasedPLC to give the title
7,8-bis(4-chloro henyI%-Z-%?-ethoxy-2-hydrox proFyI)- .
[ 1, eompoung; H&-bisef-ehlatophenyDra-Gapthexy F-orppramyb-[d.2.driazolo[4,3-
N- N : da T§so ' b eals +.

7, o B ER PR B SH7 e D85 MADE DR 105 M P dend
n- 3%32H)-one, (300 ng, 0.84 mmvl), prepared as

described in Exanple 1, in 8 nL of DWW was added

ethyl glycidyl ether (86 ng, 0.84 mmol), followed by
162CA8 (232 ngy, 1.68 mmol ) exAMPHERiuUre was heated at
85C. After stirring overnight, the reaction was

al | Queparagor 067,81 Bis(@rhinyaphenybr3-Ghethp xot-enhy d gy -Zimethydpropyl)-
wth EtOAc 10 (20 . A bt | on was
washed with sat( ur@f’é@“&?&@’iﬂé%&' (ﬂ%ﬂé&ﬂ'dn%) . The

organic |layer was dried over MgSH4, fiPtered, and
concentrated under ggduced pressars e cr ude
product was purified usg siINcg gePHcol um

chr omat ogr aphy usi ng an : te stem eluting with
a gradient of 0% to 60% fexanes for 30 min

foll owed by 100% Et OAc Mn. The title 15
compound,

7, 8- bi s(4-chl or ophengl

1,2, 4]t rM%I%/l%'B(r) EOATO?;SI_nL, 0.08 mmol, 3.0 M in Et,0) was added to a solution of 7,8-
15 bis(4-chlorophenyl)-2-(3-ethoxy-2-oxopropyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-

one, prepared as described in Example 30, (23 mg, 0.05 mmol) at -78°C. The reaction
was stirred for 30 min.-at .-78°C. After this time, saturated aqueous NH4Cl (2 mL)
was added to the reaction and the resultant solution was warmed to RT. The layers
were separated and the aqueous layer was extracted with EtOAC (3 x 10 mL). The

20  combined organic layers were dried (MgSOQ,), filtered, and concentrated. The crude
product was purified by reverse phase HPLC to give the title compound, 7,8-bis(4-
chlorophenyl)-2-(3-ethoxy-2-hydroxy-2-methylpropyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (4 mg, 16% yield) as a yellow oil. MS [M+H]": found 473;
'H NMR (CDCls, 400 MHz) & 8.13 (s, 1H), 7.29-7.18 (m, 6H), 7.06-7.02 (m, 2H),

25 425, 1H), 3.98 (d, 1H), 3.43 (q, 2H), 3.35 (d, 1H), 3.25 (d, 1H), 1.18 (s, 3H), 1.07
(t, 3H).
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b] pyri dazi n-3(2H)-one, (0.3gm 78%yield) as a yell ow
solid. M5 [MtH] +: found 459; 'H NMR (CDC13, 400 MHz)
b 820 (s, 1H), 7.34-7.25 (m 6H), 7.09 (d, 2H)
4.29-4.24 (m 2H), 4.18-4.13 (m 1H), 3.57-3.49 (m

4H),
7.

1.17 (t, 3H). 20 EXAMPLE 30 Preparation of
8- bi s(4-chl orophenyl ) - 2- ( 3- et hoxy- 2- oxopr opyl ) -

[1, 2, 4]tr|azolo[4 3-b] pyridazin-3(2H)-one O cl ~\ |
hVN 00 N , N C -54 ThEX®MBLEE2t i n reagent (56

1, AP A g0

,2,4] tri azo | o[i,2i4]}tdazddd[4B3yis]psgleidazin-3BE)Hnecone,

prepared as described in Exanple 29, (50 ng, 0.109
mmol) in 1 n of CH2C 2. The react s stirred for

2 h.,
pressure. The crude nater

filtered, and coff t edyuRder ppeduced 5

ma51p9;£é|ed by reverse

phase HPLC to give the tit gonpoun
7, 8- bi s(4-chl orophenyl) - 2- e hgxy 2- oxopropyl)-|

1,2,4]triazol o[ 4, 3- Db]pyr
yield) as a yellow sol i

] (2H)-one, (47 ng, 95%
[ MtH +: found 457; 10

EXAMPLE 31 Preparation of
¥, 8- Bi s( %e elsblatiopbiEh§-b)s(4el{18rophdnykyfl 2; ﬂyﬂz@nmzbmimm

g o?&l—?)fonk&(ﬁﬁo ﬁ}]gf 6%? Zol o(ii:?)fe%ar%h aE nglcggezdl 19 E?(gml_?e I, 1n O g) mL of

10

15

20

DMF was added 2,3-epoxy-2-methylbutane (4.8 mg, 0.056 mmol), followed by
K,COj3 (15.5 mg, 0.112 mmol). The mixture was heated at 85°C for 16 h. After this
time, an additional 10 mg of K,CO3 and 2,3-epoxy-2-methylbutane (4.8 mg, 0.056
mmol) were added. The reaction was allowed to continue stirring at 85°C for an
additional 48 h.. The reaction was cooled to RT and filtered. The collected solution
was concentrated under reduced pressure. The residue was purified by reverse phase
HPLC to give the title compound, 7,8-bis(4-chlorophenyl)-2-(3-hydroxy-3-
methylbutan-2-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (5mg, 20% yield) as a
yellow oil. MS [M+H]+: found 443; 'H NMR (CDCl;, 400 MHz) 6 8.25 (s, 1H),
7.39-7.27 (m, 6H), 7.14 (dd, 2H), 4.55 (q, 1H), 1.52 (d, 3H), 1.34 (s, 1H), 1.23 (s,
1H). .

EXAMPLE 33
Preparation of 4-((7,8-bis-(4-chlorophenyl)-3-oxo-{1,2,4]triazolo[4,3-b]pyridazin-
2(3H)-yl)methyl)benzonitrile

ol r—< >—CN
Sest
/
o
N

)
O ~-N
Cl
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MeMgBr (0.03 nL, 0.08 mmol, 3.0 Min Et20) was added
to a solution of 7,8- 15

bi s(4- chl orophenyl ) - 2- ( 3- et hoxy- 2- oxopropyl )-[ 1, 2, 4]
triazol o[ 4, 3-b] pyri dazin-3(2H)- one, prepared as
descri bed in Exanple 30, (23 ng, 0.05 nmol) at -78C.
The reaction was stirred for 30 mn. at -78C. After
this time, saturated aqueous NHACL

t o the rdawelytion ohd8-his(d- Ch@sqnh?@)ﬂf[ls?éﬂmarz)@h)[w}nmadﬁwB(2H)-

| oy She (9F b S oot pEpaEPH ASGHAMErfIBLILRT, (90 me), and
c onad-brethoep-@auvinitriled YVET Mg\ 645 wimobdn DIMISQ4hL.) Wad lieateddt 75°C for

and concentrated. The crude product was purified by

r evdris AShkiIMp(te Softign s cpreeniratedundshisdensd pressure.” The

$, 85 r@uﬁfné crude product was purlﬁed by reverse phase HPLC to provided the title

chl orophenyl ) - 2- ( 3- et hoxy- % dr oxy- 2- et hyl propyl) -

1, 2 cainpeyralz H(@[&4biS- (4-bl]llpy1phdafk)r3103( PsD, 4]@1@0(044 Py py1i@asin-2(3H)-

1 LB TBAA @ b 5 LA 94364 S A cocr

7 0@ Ql@?s im, 726*3)(d 12584 fiizfclf;l,ﬂ429de)({]I 58I39f|8_r|)z (2@&) 133me 2H) 7.25
3H) (miz )27%t(m %HD 709551, Eg&l@ﬁﬁizﬁi Pr epar ail on of
lﬁ - Bi s(4-chl orophenyl ) - 2- (3- hydr oxy- 3- net hyl but an- 2-y
)- [1,2,4]triazol o[ 4, 3-b] pyridazin-3(2H)-one :i3 5
To a sol uti on of 7, 8- bi EKAMPLES GpMe¥n43 - |

124]tr ri dazin-

0 84 molt QVH%WCS&&%W% ??foe%tﬁﬁ‘i? Procqgﬁree ggyen for
. %epr%atms)fquﬁgegl 33epoxy- 2- net hyl but ane (4.8.ny,
0.056 mmol ), followed by K2CO3 (15.5 ng, 0.112 mol).

The mxture was heated at 85Cfor 16 h. After this

| 1 II A UI lI UII(J.I J.U Ilg UI
)

xamp %ttructur | utgn (61 ecs
- et hyl but ane (4. 8 {nyg, ..0: } ) %%P
ad oﬁ—f"—'f'—f'f—r-ewﬁ—c;_,f—-:;: | owed—+-oLoHM e -f- §¢rx M+H)

at |85C f¥ an | adc 8 .. Thé-Feactioh was 396
cogled to RT and f The coll ected sol ution was
concentrat ed under pressure. The res| due was

purfrfiethby Teversg& r HPEC to O the1itte
conpound),5 7, 8-bi s( g bpheny! ) - 2%(%4ehydro Ky- 3 371
metfhyl but an- 2-}yl ) - E& i aZzol o[ 4, 3-b] pyri dazi n-3(2H
)-ane, (5nmg, 20%Yy % a [15 yellow oil .| M5

[ MiH] +: Feound 1443; 3 (CDCL3, 40ngvHz) 8| 8. 25 (493
1H)|, 7.39-7.27 ( 7. 14 |(dd, 2H), 4.55((q, | H),
), 1.23 (s,

37 : 4.05 465
38 4.33 453
39 3.98 399
40 4.15 511
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1 H). EXAWPLE 33 20 Preparation of
4-((7, 8-bis-(4-chl orophenyl)-3-0x0-[1,2,4]triazol o[4,3
-b] pyridazin- 2(3H)-yl)nethyl)benzonitrile CI CN NN
N'-O \ NC -56 A solution of
7, 8-Dbi s(4-chl orophenyl)-[1, 2,4]triazol o[ 4, 3-b] pyri dazi
n-3(2H)- one, (192 ny, 0.54 nmmol ), prepared as
desgL i %ﬁd
a- by onfxappiol upni t r Pirectire27 nyj, BPEARetention) | n DiMkasg Specs
mL) | walumbert ed 1 . Affime (mim)s t i n€)bserved (M+H)
sol uti omas ¢ pesgigdlunder redcuygd pressure. Ti8s
5 resulting cr ‘d‘"‘ Bawas |purified by reyerse
phase HPLC to sxfedvll titlle conpound,
4- ((7,8-bis- (Al chll il ) -4 oxo- |
1, 2, 4] trf%azol of 4, 3 ®elazi n- 2( 3H)4.06 447
yl ) et hyl ) benzoni tiEgge&3# ng) as a yellow solid. M
MH = 472; 1 H $8.17 (s, 1H),|7.63 (d,
J 84 Hz, 2t 83 Hzy o 2H) 7133 (m
Sl 7. 28 (m H . 7.3 (m 2R 5. 29
(2H) . 10 EXAMA d The follow ng Exanpl es
werle prepared %t he procedures given for
thel prepsratio 5 1-33: BExampl e Styucture487
HPLIC Retenti on = Nurfber Tinme (mn)|Cbserved
(MHH) 34 3.53 311 ~zw 36 _ ~.|]. .- 4.06
41337 4.05 4
45 3.83 466
46 3.35 487
47 3.78 468
48 3.14 448
49 4.03 491
50 4.18 481
51 4.34 515
52 43 517
53 4.14 481
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38 4.33 453 39 3.98 399 40 4.15 511 -57 Exanple
Structure HPLC Retention Mass Specs Nunber Tine (mn)
Observed (MtH) 41 a 3.82 385 42 4.06 447 43 '~ 3.92
509 Y_is vy a 44 4.22 487 453.83 466 46Y"'yamt 3. 35
487 47 ~cy M 3.78 468 48 3.14 448 49 4.03 491 50
4.18 481 51 4.34 515 r' ,es 52 4.3 517 53 4.14 481
-58 Exanple Structure HPIC Reteption Mass Specs

NunoerExgmpte (nj n) Obiseotwed ( MiH)HBUC Re@tigl 7| 55 Masy 8pecs
45 SBumber4. O 531 .| | 57 4.102 Abime §8ind. 2 51 Obsb§ed (M+H)
4. 11 50154 : 4.27 517

55 2.78 454

56 4.02 531

57 4.02 465

58 4.2 517

59 4.11 . 501

60 2.84 468

61 2.93 482

62 3.8 470

63 3.93 528

64 4.11 552

65 4.09 554

66 = 4.06 513

-59 .



60 2.84 468 61 LN-014,101 2.93 482 62 3.8 470 63
3.93 528 -ML 64 4.11 552 65 4.09 554 66 4.06 513
se:Xxi-~"SM '-59 Exanple Structure HPLC Retention Mass
Specs Nunber Tinme (mn) Cbserved (MtH) 67 1.83 425
68 1.65 411 69 1.93 439 70 1.7 425 71 4.29 511 72
4.08 554 73 4.2 497 74 la - 4.17 553 75 4.01 538
76 4.00 510 77 4 11 524 EVI rAlll-P 78 3 4 567

kadl t Exgmple s [ 4. 03trupgge - 60 |EXEANC Re@ntiorct lir e NRIsCSpecs
Retlent Nombédvhss| Specs Nunber Ti ne Time (hinpbs el v&@bséividiM+H)

67 oo 1.83 425

68 1.65 411

69 1.93 439

70 1.7 425

71 4.29 511

72 4.08 554

73 4.2 497

74 4.17 553

75 4.01 538

76 4.09 510

77 4.11 524

78 34 567

79 4.04 496
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80 3.56e 478 81 4.29 723 82 4.21 543 83 1.749 499
N5 84 1.829 491 85 1.779 501 86 1.89 479 87 1.86
475 y0 . ~N. _y YIDS .. . 88 1.799 501 89 OF . 1.89
501 qgtr 90 1.339 522 91 1.79 491 ~K x ¢ 92 1.779
467 -61 Exanple Structure HPLC Retention Mass Specs
Nunmber Tinme (mn) Cbserved (MtH) 93 1.869 505 94

1.849 511 95 1 750 501 "Qc n 1 04 1. 889 527[ Mi2]
ya *Exangfe 4, 19 538trugg@es, 08 |488PLC Retention Mass Specs
Number Time (min) Observed (M+H)
80 e e 3.56° 478
81 4.29 723
82 4.21 543
83 1.748 499
84 1.828 491
85 1.778 501
86 1.88 479
87 1.868 475
88 1.798 501
89 1.8% 501
90 1.33% 522
91 1.798 491
92 1.778 467
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Lwx ti8.~ 99 3.84 472 100 3.83 472 101 4.19 515 102
y-z 3.69 452 -. t.. 103 3.61 525 104 4.32 529 105 4
492 t N~~ F 4 -62 Exanple Structure HPLC Retention
Mass Specs Nunmber Tinme (mn) Oobserved (MtH) 106 4.01
d 505 107 3.19 573 108 3.66e 504 t 109 3.93 471

v .. ;1. ~ 110 3.78 490 111 3.8 491 1124.33e 573

PP 3—N-3-86e434M21___114 A 513 1165 4 20 549

114 3.5pgmplesgy) | ar t Structyre7 3. 73 HBJC Retention Mass Specs

Number Time (min) Observed (M+H)

93 Yo 1.868 505
94 1.84% 511
95 1.758 501
96 1.88% 527[{M+2]
97 4.19 531
98 4.08 483
99 3.84 472
100 3.83 472
101 4.19 515
102 3.69 452
103 3.61 525
104 4.32 529
105 4 492
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i 118 3.69 604 -63 Exanple Structure HPLC Retention
Mass Specs Nunber Tine (mn) Cbserved (M+H) 119 3.
4.07 457 AR 120 4.36 561 . :f 121 ,r.,. 3.16 612
122 4.04 477 12)~~. 4 612 124 3 3.8 559 125 3,85
490 3.91 544 126 127 4.08 507 vy.. N 128 3.85 510 |

129 4.36 598 130 4.18 461 131 4.1 477 ell tr q -64
Ex,.rrnl e Structure HPILC Retention Mass Specs Nunbher

Ti e Ple()Js er VeoSt(qgﬂq;B HPLC Retention Mass Specs
Number Time (min) Observed (M+H)
106 4.01° 505
107 3.191 573
108 3.66° 504
109 3.93 471
110 3.78 490
111 3.8 491
112 4.33° 573
113 3.86° 484[M+2]
114 4 513
115 4.22 549
116 3.45° 504
117 3.23¢ 488
118 3.69° 604

- 63 -



132
556
561
142

4.46 503
136 4. 23
139 4. 14

4.36 559

133 4.37 d 523 134 4.12 495 135r 4.27
545 | S n ~t 137 4.16 479 138 4.23
519 140 =. - 4.34 547 141 4.01 559
{off:. 144 4 626 -65

143 = 3.94 549

Exanpl e Structure HPLC Retention Mass Specs
Tlne (mn) Qoserved (MrH) 145 No 3.5 526 146 3.61 568

Nunber

AE 147 3 .86 610 148 3 42 574 149 4 519 150 '

3. 48 db@mple51 3. 76 SEurture W s.|. HBEXC Re@atigiy2| 153MasQBpecs

550 1Sdmler21 495 Time (min) Observed (M+H)
119 4.07 457
120 4.36 561
121 3.16 612
122 4.04 477
123 4 612
124 3.8 559
125 3.85 490
126 3.91 544
127 4.08 507
128 3.85 510
129 4.36 598
130 4.18¢ 461
131 4.1 477
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155 3.14 576 156 3.16 594 157 Y fi 3.84 463
-66 Exanple Structure HPLC Retention Mass Specs

Nunber Tinme (min) Cbserved (MtH) 158 4.1 477 S a,. M
4. 1 526 159 On,

e~M ~F

160 3.24 594 161 3.81 479 162 : ~.

;~~r 3.78 463 163 . - 3.36 610 ~yy o 164 4.04 523
165 3.71 e 448 166 4.08 620 K-~Tcl; 167 3.13 520 ti
I N' 168 3.91. 522 af p= N-g X K= 169 4 5162 03
5274  Example Structure HPLC Retention Mass Specs
Number Time (min) Observed (M+H)
132 4.46° 503
133 4.37° 523
134 4.12 495
135 4.27 556
136 4.23 545
137 4.16" 479
138 4.23 561
139 4.14 519
140 4.34 547
141 4.01 559
142 4.36 559
143 3.94 549
144 4 626
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170 51,
Specs

172 3.38 462 173 3.94 455 ~
4.01 552 175 r"f 176 4.15 505 y R 177 3.82 455 178

4.21 515 179 4.25 545
533 182 2.87 448 183 3.03 513

Ti
Nu
4.

erExpmple (
8 Sigmbarge

145

146

147

148

)
3.9 4

149

150

151

152

153

154

155

156

157

asustwed (

rte, .

-67 Exanple Structure HPLC Retention Mass
Nunmber Tinme (mn) Cbserved (MtH) 171 3.2 561
174 4.11 552

fez 180 = 4.14 531 181 4.21
..o.gift _pfivt 12
- HHBIg4 Retentian 4 53Masg §pges
Time (min) Observed (M+H)
3.5 526
3.61 568
3.86 610
3.42 574
4° S19
3.98 608
3.76 554
4.01 572
4.06 550
421 495
3.14 576
3.16 594
3.84 463
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187 3.9 500 188 3.4 464 189 4 509 FT Ps O 190 3.7
504 191 4.27 599 192 3.5 449 193 3.8 484 194 3.8
454 196 3.6 468 -69 Exanple Structure

498 195 3.43

HPLC Retenti on Mass Specs

Nunber Tinme (mn) Cbserved

(MtH) 197 3.88 473 198 7.86 477 } 199 4.08 511 200

4.03 553 201 3.79 469 rx y 202 3.93 581 ' ,.$ yam.

203.4.05. 693 s r 204 3 99 507 205 3.99 487 206 4 15

521 20&nplo4 537 @8tute16 587 [HIMAT Retention Mass Specs

Number Time (min) Observed (M+H)

158 4.1 477
159 4.1 526
160 3.24 594
161 3.81 479
162 3.78 463
163 3.36 610
164 4.04 523
165 3.71° 448
166 4.08 620
167 3.13 520
168 3.91 522
169 4 516
170 293 527
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tom 209 2.67 500
Ret enti on Mass Specs

-70 Exanple Structure HPLC
Nunmber Tinme (mn) Cbserved (MtH)

210" ryJ~- 4 525 211 3.79 560 212 .o 3.91 495

win-t'r- AF 213 3.41 491 ROTl .a RWI1liFlIIl . 214

3.89 552 lei Myb~, " 215 3.54 443 216 3.81 511 fzq

n vuz 9G 2173.62 445 218 3.62 445 pr. 219 3. 88

473 All _sr $ 1 220 4 06 d. 540 2214 01 612

Example Structure HPLC Retention Mass Specs
Number Time (min) Observed (M+H)

171 3.2 561
172 3.38 462
173 3.94 455
174 4.11 552
175 4.01 552
176 4.15 505
177 3.82 455
178 4.21 515
179 4.25 545
180 4.14 531
181 4.21 533
182 2.87 448
183 3.03 513
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222

Mass Specs
3.12 d 496 224 3.43 536 225 1d 540 JI.Ji
3.14 546 d 227 3.47 518

3.43 d 598

4.29e 585 -:r
232 4.12 491 233 4.16 491 ,-~ - 4.26 475 234 235

-71 Exanmple Structure HPLC Retention

230-'~ 3.24 530 MM

Nunmber Tinme (mn) Cbserved (MtH) 223 rmm
226 ;"

-04 d 228 4.27 521 229

rk. 231 4.07 d 413

4. 3 d.489 1l | - Y - 72 lzvanrp| e Striictiire HPLC
Ret pnt Exampléiss| SpecStruqiraber  Ti ni@PLGRetent®is e ved Mass-Bpecs
Number Time (min) Observed (M+H)

184 4 532
185 428 539
186 39 478
187 39 500
188 34 464
189 4 509
190 3.7 504
191 4.27 599
192 35 449
193 3.8 484
194 3.8 498
195 3.43 454
196 3.6 468
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236 Xx.,

4.65e 503 237 4.45e 523 Em 238 4.25 539 239

4.07e 505 240 4.06 d 532 241 ~.~ 4.18 d 517 242
3.99 d 489 2434.1 485 EXAMPLE 244 Preparation of

7- (4-Cnhl orophenyl)-8-(pyridin-4-yl)-[1,

2,4]triazol of 4,

3- b] pyridazin-3(2H)-one \\ NN, -- O N 5 C -73
244A. Preparation of
2- henzyvl _A’ E_.dichl ar nn\/rl dazij (2H\ . gne CL N ClL N
To la dotamplcon [of di SFHBKOPYT | dazl‘ip%ge‘@st@)m g, 3bRspSpecs
|) NemBWF (1200 nl) was added K@aininkQ. 3| g Obs@yedyM+H)
mml ) att9RT under EEEEESHR stirring.3.88 Benzy| brom dg3
(4.0 nL, 336.|0 added in rapid drops via a
syrlinge. The |res spension was stirred at 50C
fort1-h until lall Foazitnone vas—conshied—as
j udged 598HPLCn Th §‘on nlxturgsﬁas t hep pouréﬂ7
i ntjo water (400 resdl tant suspensi pn was
stifrred for 19 mng % and|then filtered.| The
coljtectggysot T Wa Bd Thgr oughi g th ter u
no |col or "was dppar 4t he 10 flltrate The sol
wag dried in g vac n at |50C overni ght to give
theg title conpoun
2- hgenzybea, 5- di chl azi n- 3( 2H4.a3ne, (7B.1 g, 553
959 as pale yello HPLC : 3.17 min; | M5, MtH =
255. 244B. Pregpara
2- Benzyl - 5-chloro- pyidazin-3(2H -ohe
201 3.79 469
202 3.93 581
203 4.05 693
204 3.99 507
205 3.99 487
206 ?,“' 4.15 521
A
e
207 > 3.94 537
208 4.16 587[M+2]
209 2.67 500
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0O MO NN- 15 C To a stirred sol ution of

2- benzyl
286. 6 mmol)

solution of NaOwe in
argon over

under
m xture was st
evaporated an

15 mn. The r
irred at RT for
to the 20 resul

esul tant dark

-4, 5-di chl oropyridazin-3(2H)-one (73.1 g,
in 1,4-di oxane (700 nL) was added 25 wt.%
MeOH (72.0 L, 315 nmol) at RT

reaction

1.5 h. The sol vent was

tant resjdue

s _added

wat
et

er Bxatdlem)|.
hy|waberhl dri de (4 x 120 ni).

TheStagueous m

| ayers weg e washed @Bkt
saturated aqueo
| ayjer was dried oveks

by

X tHR1gC Resn@odt r
Three @ninlpi ne

nct eMass $ecs
 Qbganec(M+H)

at en
(2 X
fi

(2 X 300 nL)
150 nL). The
|tered and con

And t hegds
Dr gani ¢
Cent rat ed

tolabtain the {crud This crude progduct was
purli fiedlby si|licds HiUMm chronﬁkﬁ@raphy el uti rfigo
wi tth 25 30% Et|CAck: to give the title fonpound,
2-tenzy| 5- chloror" ; yp)rlda2|n 3(2FD bne (56.0
g, 10/92 pal € yCI 5 ) HPEC— —n--M5; p\%?
= 25 E?N VR |( DVBG 500 NHz) 8%§h05 (1H s),
7.26-7. 34 (5H,{ m, & 3(2H, |s), 4.15 (3H, §). -74
244C. Preparat|i on
2- BenzybtPp- (4-{chl onx - 44met hoxyqyr 1 dazj n- 3( ZHpq
ong O MeO N (s To @ stirred solut}]on of
2-Benzyl - 5-chljor o- 4 xypyrlda2|n 3(2H)-ophe (20.0
g, 179.8 mml ) lin ta 0|lm) was added Pd(PPh3)4
(5.5 g,2M 76 mmol ) an at nosphBet% of afgon. 552
4- ¢hl or ophenyl ¥ ;
added subsequgnt |y g ”{VlgOrous stlrrlng, NaZCCB
(338G, 3189 ok \ﬂﬂ*ﬁﬁ%¢§fﬂﬁter 90—
Wwas add%ﬁ§to tlhe sg% A stream'of argpn masﬁ%é
bubbl ed through thEs ensi ¢n for 10 mn. After this
tinme, the flagk wag d in
216 i ] 3.81 511
217 3.62 445
218 3.62 445
219 3.88 473
220 4.06° 540
221 4.01° 612
222 3.431 598
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an
r ef

oi |
| uxed for

t he

bat h preheated at 120C. The reaction was

3 h. After this tinme, reacti on was

cooled to RT The reaction m xture was then poured into

wat

aqueous m xture was extracted with Et QAc

er (200 nL

).

The | ayers were separated and the
(100 nmL X

3). The conbi ned organic | ayers were washed wi th water
(2 x 200 mi) 15 followed by saturated aqueous NaCl (2
x 100 ExanpleThd or gastisturayer WasHRIH@Retentiancent r aMags Specs
under Nedbaed pressure to obt ai n dimeénip) oduct Obdrved (M+H)
cryde pnoduct sil1gg2¢el colum 496
chriomat ogr aphy o Et OAc/ hexanes|{to give
theg title conp

2-benzyl - 5- (4- met haxypyridaz{n-3(2H) -0
ne,| (22246 g, sol i d343PLC : B.79 nixds
MtH = 327. 'H 20 MHz): 5 7.76 (1H, s),
7.48 (2H d, J -7.45 (4H, n),|7.28-7.36
( 314; 3H—g) 244D
Prepara??on of A1 >40
2- Benzyl - 4- chl phenyl ) pyri dazi p- 3( 2H) -
ong O C N 11 75 A mxture of

2- benzyheb- (4- met hoxypyr i daz| n- 3( 2H460
ne| (13.8 g, 42. POC13 (20.0 nl) | was
stifrred at 75d raction mxturg was
cooled to RT under reduced pressure
The resikdle wa i ce bat’and whter (208
mL)| was added. Il material was b filtered
and washed wt D) mL). To the splid thus
obt jai © i“l"l_). Ther+restutiant

m xt ure S soni n ns, é@ t hen as >21
filtered. The was washed with MeOH (2
x 50 nmL). The dried in an vaguum oven
at [50C boggi ve bund, 23-Jdeenzyl - #- chl orggs
5- (|4- chl or ophe 2H)-one, (9.2 g, 66% as
a lfight brown b ) 3.75 mn; MH = 331. 1H
NVR_(CDC13, 500 MHzJen 1H s), 7 50 (PH d,
J=10.0 B39, 7. 10 Hz) 328742 (2H, d, 530
J=10.0 Hz), 7. 5.39 (2H, s)| 244E.

Pr epar ati on of

2_ A I)

cﬂzy53p-(4-

{pyri Q'EOL}u 4=yt

oam u'cmd'lg-

235

4.12° 491
4.16° 491
4.26° 475
4.34 489
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15 3(2H)-one N ONI ~ iINCI To a stirred solution

of

2-benzyl - 5- (4- chl or ophenyl ) - 4- (pyri di n-4-yl) pyri dazi n-
3(2H)-one (7.0 g, 21.14 mol) in toluene (140 nL) in a
round bottoned flask was added Pd(PPh3)4 (1.5 g, 1.3

mml) under a stream of argon. 4-(4,4,5,5-Tetranet hyl
20 2_di vn nrnlan’)\/l\n\/rlr*h!no (5 RQN 27. 5 ol

vvas*, @@@P&Jbsequeﬁwtmﬂnder Vil Btentiqn \I;LI ngb Mass Specs
S

NaZoogNember g | 86. 8 mol) _preddi sdomhe fuin) n &bs¢rzed (M+H)
m.)| was23@dded t sijon. A4%5f eam of ar gons03
was| bubbl ed thro m xture for 10| m n. The

fl ask was then pl oifl bath preheated at
120C—The reaciti ! d-at rnfluv for 48 h

A2 a1 S A~ O— 1=

Af tler tﬁ?’%l ti n[e m xt u14é45vvas copl ed t 0RT
25 [and t hen po (100 nm.). The |ayers
werle separ at ed. qyer was extragt ed with

Et 3 T E TOI Mgd ™ OT ggnist | aye[s WeT &3
washed wth water 400 my) foIIovved by saturate
aqueous Nad ( : The| organic |ayer|was
concentrated u pssure to obtaih the

cruyde peafluct. pduct was® purif|ed by 505
sillica gel col bhy eluting with -76 40%
Et QAc/ hexanes e compound,

2- an7\/| 5 (/I c
(pyr|d| ﬁ"‘Ql yI)
whifte solid. H
(COC13, 500 MH

one, @960 g, 8bu as B2
MtH = 374. ' H NWR
d, J=5.0 Hz), [.86 (1H

728 % 36 (3H, T, 7
d, J=5.0 5 Hz) 700"#}1
| 244F. Preparation of
{14-yl) pyridazi ny 3(2H) - one

S),[T- bé 1 (2H;
(2H, 3 =10.0
(2H, J 10.0 Hz
5- (|4- Chl or ophe

3.99¢ 489
{1(pyridin-4-yl)pyridazin-

N g NH 282 Cl1
2- benzyl - 5- (4-
3(2H) -

243 41 485

EXAMPLE 244
Preparation of 7-(4-Chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one




10 one (7.0 g, 18.73 mol) in toluene (50 nL) in a
round bottonmed flask was added A1Cl13 (7.5 g, 56.25
nmol ) under a stream of argon. The flask was placed in
an oil bath preheated at 80C. After 2 hours, the
reaction m xture was cooled to RT and then poured
into crushed ice (200 g). The precipitate fornmed was
collected by filtration, washed with water (2 x 50

L) 28 olaEpasption RS- bemgyl-diSydighlgrepyridazinn3 QH)gn¢ ac yum
oven at 40C to give the tltleoconpound

5- (4-chl orophenyl) - 4- (pyr cfi

yl ) pyridazin-3(2H)-one (5.1]g N960 a white solid.
HPLC : 1.37 nmin; MS, MtH gy E M4e Preparation of

3- Chl or o- 5- (4 chlorophenyl) 4- (pyridin-4- % ) pyri dazi ne
N c N Noasglugpn af dichlprepuidpzinoné (50.0 g, 303.0 mmol) in DMF (200 mL)

?5_( él%vag !ah&yfggg%ﬂm@ 3 4-4PWy ,lnmois) aflmrl &neyﬁulg&aﬁsrgnﬁ{r?gH) one

and POCL was stirred at
80C HeorylromideTHe. Onﬂaoﬁﬁﬁnnrrmblw;w eddndsn rapulolrepb tioa FFinge. The

ot AFHgegtRen 6 T e cet Chln R Bt

wat bndufidd At judpesbyadPEd. THORa@kdnGhixtuié sagihsi p(ﬁlﬁe(ﬂfmd/\ﬁ&er (400
adj usted to 6 with aqueous NaHCOB. The resultin
mi x ke The sesubant suspensian; was stirred fargl dypin @oRY, apd ﬂr«ﬁe)ﬁlteme The
co

) PR Rat h U RS SO SE I D 9 Gl dfplen® e
11]7he fidrganTice dodivievas veied wira vaduunp veen a0l wnmglititd gioe dot title

e o@p b cerras 4 Bitron Gratlon EB% (B TERE ¥ PaSletow

CoNREkNdPIE € Bl Phan v Ave il -opopheny| )-4 5 _
(pyridin-4-yl)pyridazine, (5.1 g, 94% was obtained as
a white solid. HPLC : 2.01 nin; M5, M¥H = 302. tH NMR

ﬁg@l@ﬁ‘iﬁﬁlﬁ%gon ?f:%ggg 5. Jﬂl(%.%h- ?ﬂ&?y ’ azﬂ: %&Efé-oge
7.01 (2H, J=10.0 Hz). 244H Pﬁbparatlon of

1- (5- (4- Chl or ophenyl ) - 4- @bﬁ} n pyridazin-3- 10
yl)hydrazine N I NHNH2

15
To a stirred solution of 2-benzyl-4,5-dichloropyridazin-3(2H)-one (73.1 g,

286.6 mmol) in 1,4-dioxane (700 mL) was added 25 wt.% solution of NaOMe in
MeOH (72.0 mL, 315 mmol) at RT under argon over 15 min. The resultant dark
reaction mixture was stirred at RT for 1.5 h. The solvent was evaporated and to the

20 resultant residue was added water (500 mL). The aqueous mixture was extracted with
methylene chloride (4 x120 mL). The combined organic layers were washed with
water (2 x 300 mL) and then by saturated aqueous NaCl (2 x 150 mL). The organic
layer was dried over MgSOy, filtered and concentrated to obtain the crude product.
This crude product was purified by silica gel column chromatography eluting with

25  30% EtOAc/hexanes to give the title compound, 2-benzyl-5-chloro-4-
methoxypyridazin-3(2H)-one (56.0 g, 78%) as pale yellow oil. HPLC : 3.19 min; MS,
M+H =251. "H NMR (DMSO-ds, 500 MHz): § 8.05 (1H, s), 7.26-7.34 (SH, m), 5.24
(2H, s), 4.15 (3H, s).
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cl

3- Chl or 0- 5- (4-chl or ophenyl ) - 4- (pyri di n-4-yl ) pyri dazi ne
(5.1 g, 16.9 mmol) was dissolved in pyridine (20 L)
and hydrazi ne nono-hydrate (17.0 nL, 350.5 mol) was
added. The reaction m xture was stirred at reflux for
40 mn. After this 15 tinme, the reaction m xture was
cooled to RT and then concentrated to half of the
original volunme under reduced pressure. The resultant

m Xt | OV,
col & ?E sol | %hj\%gts"? gg?‘-"[BE ) -g -@_Chg &%P dyl%‘}] mi:%%"%ﬁ %llslgﬂ(vj&m-gj(zm
t hor oughl ynewi t h wat er. The SO|Id was dried in a
vacuum oven at 40C to glve t he Eitle compound,
1- (5- (4-chl orophenyl) - (pxﬁ I~di m-4-yl) pyridazi n- 3- yI)h
ydrazine, (4.4 g, 88% as ?olye$ 0 wder. HPLC :
1.01 mn; M5, MH = 298. 24% e pa on of
7- (4-Chl orophenyl ) -8-(pyri -4-yl)-[1,2,4]triazol of 4,
3- b] pyridazin-3(2H) - aié NH NO N d -78 To a
;' E2 (5 18,0 Tgmjfz)st}%eé %.Jf):lr\lbtro()rx]l ! bt a@a g]é/hllcgrlo ! 4mmgt (Z))(())lp?frl azin- %(2H) -one

1- (P2d.8pcH. pﬁ]ﬁwmqnydlheréxswmmwas Atdel PRPPh YRS, 51g,31'w Ihhlol)

ydrazi ne (3.8 , 12.76 mmol| ) portionw se at RT und
an andesap ﬁt@@pbﬁfre af yeen- #ﬁélwwéwlmromﬁwﬂmw ekl 9.6 mmol) was

hea t e [
re atg (l%g nsglr)r{e {léun lrﬂg @ée% J(%Q()) od ﬁﬁ@ : an 3 S'ss [%316%2 gmﬁl{/pre'
condesdlved md;vamde(v mi_@ dide edﬂep tets sugpehdorn A atr¢anaofugon was

1o BbRLERuEh 4 PpTsian 1 Cni dhist T R adited ook 3o pldced in
50 ik bilfath! ﬁ?é’lfégte@ﬂt bodc. (Yﬁé’ﬁea&fonhﬁfﬁ@&ﬁ&é@f&@rh (Rftet 189 time, the

m) to give the title conpound,
7 ( 4castivrowaptveledty RE- Thy/reaction-mixirg whsithen pqured mscowarpn(200

3 | DY bl Rs bR 208 b erfSoflous B AS KRR with ErOAC

( DVB@Oaa). XSB)l Xh8 @on@]}ziﬂﬁd 8gani8 I@Brs(vﬁzlrb wdshed !wll!h viatenid) x 200 mL)

lg' 4]ffd q:lirf%i b%/fatggite(izqqu 'Nj:g% (9 i‘g mLM %yer was then

Pr epafchir&téd @fder re@&c ré%Elﬂ@ I&?&th ©Arde pRrdabt ahVfude product was
ridin- 3(¥I)nethyl pyridin-
purified by silica gel column chromatography eluting with 8% EtOAc/hexanes to give

the title compound, 2-benzyl-5-(4-chlorophenyl)-4-methoxypyridazin-3(2H)-one,
(21.5 g, 82%) as a white solid. HPLC : 3.79 min; M+H = 327. "H NMR (CDCls, 500

20 MHz): & 7.76 (1H, s), 7.48 (2H, d, J=10.0 Hz), 7.40-7.45 (4H, m), 7.28-7.36 (3H, m),
5.35 (2H, s), 4.10 (3H, s).

244D. Preparétion of 2-Benzyl-4-chloro-5-(4-chlorophenyl)pyridazin-3(2H)-

one

25 Cl
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15 4-yl)-[1,2,41triazol o[ 4, 3-b] pyridazi n-3(2H)-one N
\'/ d NNNO NOC To a solution of

7-(4-chl orophenyl )-8-(pyridin-4-yl)-[1,2,4]triazol of 4,

3- b] pyridazin-3(2H)-one (150 ng, 0.46 muol), prepared
as described in Exanple 244, in DVF (3 nL) was added
K2CB (80 ng, 0.58 mml) and 2-chloro-5 20

(chl oronet hyl) pyri di ne §90 ng, 0.556 mml). The

r eact i onArmiture ef Jvhenzgt-d«(4-eljorpphernybcd- mrhozmymdnzmﬂf%@rone

t hi I i

R A PR R0 TRONGE 5T o
by ik tureawasaoolked tb Rffand b(htd:entmtﬂﬂuﬁihr rediaced presiire. e Thdiesidue was
r7e\(/§(r; NI ag\lsj%elg;)}k;:ndt v(\?atgrI (\2/80 ?was aclid%dc hlpu%%ggolved material was

g- (ﬁiex‘éa Ld QRN Wlt‘ﬂ v3a'téf|(i EfthBYAI)) &‘o(tﬁ)é/gdll@tlﬂls‘b‘bﬂlaed[was added
1,2,4] triazolo[4,3-b]pyridazin 25 3(2H)-one, (110 ny,

520/3\'16% (1Q0yedl)l dike seshiltaht nHRUE wassogitated for INBindviapd then was

449; N,.-p.8.62 H B, O 43 ..
(1 i, Ml S B Effn SreodTts 5, ' Soid was
J=5 tfenHdrikd infanA@cuuns dvdnHtS0T0 to gTveZtﬂe (if¢&korfipoudd R-Berlzi)} 4-chloro-

7.08 (2H d EXAMPLE 246 5
Pr eé%(% gp{o&p’heqyl)pyndazm-g('ZH) -one, (9(2 g6 6%3 as a light brown solid. HPLC :

16 gé?@l’l}llllgr PREEDY3 Y. 1B NNR (EBICTE S5 MU 107 Y [ilelisfl 7350 bhimy,

(py rlﬂil (hH4), Y14y (2H, & J410.0 Ha), §142[(2H3d,0Fp¢.0 it Z4.30-B3 2 FYH,0n), 5.39
ei}li' -N\V / W NN N Cd A mxture of
s or ophenyl)-2-((6-(chloro)pyridin-3-yl)nethyl)-

244E. Preparation of 2-Benzyl-5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazin-
15 3(2H)-one

To a stirred solution of 2-benzyl-5-(4-chlorophenyl)-4-(pyridin—4-yl)pyridazin—
3(2H)-one (7.0 g, 21.14 'ﬁlmol) in toluene (140 mL) in a round bottomed flask was
added Pd(PPh3)4 (1.5 g, 1.3 mmol) under a stream of argon. 4-(4,4,5,5-Tetramethyl-

20 1,3,2-dixoborolan-2-yl)pyridine (5.63 g, 27.5 mmol) was added subsequently. Under
vigorous stirring, Na,COj3 (9.2 g, 86.8 mmol) pre-dissolved in water (25 mL) was
added to the suspension. A stream of argon was bubbled through reaction mixture for
10 min. The flask was then placed in an oil bath preheated at 120°C. The reaction
was stirred at reflux for 48 h. After this time, the reaction mixture was cooled to RT

25  and then poured into water (100 mL). The layers were separated. The aqueous layer
was extracted with EtOAc (3 x 75 mL). The combined organic layers were washed
with water (2 x 100 mL) followed by saturated aqueous NaCl (2 x 50 mL). The
organic layer was concentrated under reduced pressure to obtain the crude product.

This crude product was purified by silica gel column chromatography eluting with
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(pyridin-4-yl)-
1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H)-one (30 ny,
0.0667 nmol ), 10 prepared as described in Exanpl e
245, and N, N-di nmethyl amne in water (1.0 nL) was
heated to reflux. After 8 h, the solution was cool ed
to RT. The reaction m xture was concentrated under
reduced pressure. The reside was purified bX reverse

phas’}@ mﬁef}teesargﬂsvegw@ettaﬂ? Icempejgdorienzyl-5-(4-chlorophenyl)-4-

n . .
3 yI frhh yI) gﬁaﬁ& 3?%&%@%( %’7.?@ $h AT R RYbEE T BPLC : 2.89 min;
1,2 M-}Hr:l Fao! beMmea:@@y;sooasz 8@26)(2Hn;, J=§ D HzB, TRH (1]:55) 7.52

i@ BnedsiTake) g3 bl oifmyizad i) g ol fode ¢ s

3=51f HZ()O(281 1=710(01le}. 53);(2 8 (1 H, d, J=10.0 Hz),
7.33 e H, Hz) . 7.23 (2H, d, J=5.0 Hz), 7.09

(2H, d, J= 10 O FE) 6 47 (111, d, J=10.0 FE) 5.08
??2_4@“ O:i’rg?aer%gl?l} ég 4- %glog?)(@lejrlygéé Pr eQ %gfl"laazm-:&(ZH) -one
(trifluorong '||)erldln 3-yl)nethyl) - [1 2,4] triazolo
[4 3-b] pyrldazi nj3(2H -one N CF3 NNNO N ~1 ~N
-80 A sol Ut7 0

7 (4- chl or opkre ~8- (pyridin-4-yl)-[1,2,4]triazol o[ 4,
3- b] pyri da3(2H) one (1.1 g, 3.4 nmol), prepared
as descridréd~¥n Exanpl e 244, K2CO3 (940 ny, 6.8

mol ), and 5- chlor met hy| - 2- trlfluoronethylpyr

(800 my, 04 seluhwph 2-penzppi=(1-ghl gromfanyaatswagméby%ynéy@ -3(2H)-
6or oﬂ@ (I_m B 18813t o) il B1deh&B50 thDFin2 ré@HdWok@MeNARKAOR! Red

he " reaction m xture was partitioned between
wat é‘flerﬁaS gEﬁ@%mmﬂh)smdmgameemméy@ns Eb@ﬂ&ke’chs plwehincn oil
wth and te
Dot GleqBRG RAC LARLES n AT SRR o g oA PR T and

c o n (tl&:lﬁt;foaieﬁ @nto BALKed ite@00 @yl The @Ee‘éiplit&te fa'ﬂﬁ%dﬁidsl d6llected by
urified by silica

pr od t was ¥ ig col
Chr GRS TS ith tateg (uk Shmbd et By elker 658 refihgd ied i a
151 t heouRRRHAN40°E 16 Bive the title compound, S-(4-chlorophenyl)-4-(pyridin-4-
yl)pyridazin-3(2H)-one (5.1 g, 96%) as a white solid. HPLC : 1.37 min; MS, M+H =

284.

244G. Preparation of 3-Chloro-5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazine

20
A mixture of 5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-one (5.1 g,
18.0 mmol) and POCI; (20 mL) was stirred at 80°C for 2 h. The reaction mixture was
cooled to RT and the POCI; was removed by rotary evaporator to obtain a gum. This
gum was cooled in an ice bath and water (50 mL) was added. The pH of this mixture

25  was adjusted to 6 with aqueous NaHCO;. The resulting mixture was extracted with
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10

chl or ophenyl )-8-(pyridin-4-yl)-2-((6-(trifluoronethyl)
pyridin-3-yl)nethyl)-

[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H)-one, (1.25 g,

769% as a yellow solid. HPLC : 2.84 min; M5 MtH =

483; HNI\/R(CDCIS)SSSO(d J = 1.4 Hz, 1H) 8. 65
(Abqg, = 1.6, 4.4 Hz, 2H), 8.23 (s, 1H) 7.96 (m 1
H) , EyOAg(}zg?S mL—) Ehacambined qapaniqlagers pigre \Qz;q)xed wuh satef (4 x 50
2H) m r7) ]1?00\’\%:@0[?’ s'z;purated aque((u% If\')a’Cl &Bx Wbﬁleztﬁgamc layer was dried

Pr epa

7-( 4v&m/1@@pdiﬂﬁme)ed8hl(opgﬁ 4 sllica gel ]bhc) 220(€)5Upon evaporation of the
(trlfluoromathyl pyri di n- thyl)-J1,2, 4]

t ri A9yPnsp under pdRCRdiRgesSYrR, ¢ é% éﬂ% ¢ %« ’CF]—h!PrOﬁ (-l espphquyl)-4-
Z nd%94é1)ﬁ§=’rtd&m9 ns qu 94%) was obtained as a white solid. HPLC : 2.01

-chl or ophenyl) (pyridin-4-yl)-[1,2, 4]triazol o[ 4,
3 b]lp,yMSszkaF 30221 NovB (CBLZ134 50fMHz): 16 fhﬁ!b(l)H spBSPdrEd, J=5.0

ana 91t oDt gD Db 1 Gt sronngy o e =00

hydrochl oride (37 ng, 0.4 mmol) in DV (0.4 nL) was
heated at 65C for 2h.. Using a sim/lar procedure as
deséftled Prwarsﬂawpp%l-@ﬂ-ch!%éomw -AofipyEidin-4-xhpyridazin-3-
1§bt ai ned. BF dginGr ude product was purified by reverse
phase HPLETY g| ve the title compound, 7-

(4-chl orophenyl)-8-(pyridi nn#-yl ) -\gmkf 5- (trifluoroneth
yl) pyridin-2-yl)nmethyl)- S
[1,2,4]triazol o[ 4, 3-b] pyri dazi'n-H{(2M) - one, (27 ng) as

a yellow solid. HPLC RT: 2. 8x8husNn; MtH = 483; 11-1
NVR (CDC13): 8 8.82 (s, 1 .62 (m 2H), 8.24 (s, 1
H, 7.90 (m 1H), 7.38-%i 7H), 5.45 (2H).

EXAMPLE 5 Pr ation of - N

o ((7- (45O BPSHAGTATSRgR4- i plPHipe (3 £, 15 SymoD
ri az@k alsdolvied iRpyRdiné OBZhD)y A0 IxMraying FRLENLIRRIIDOIL,i1350.5

mmol) was added. The reaction mixture was stirred at reflux for 40 min. After this

15 time, the reaction mixture was cooled to RT and then concentrated to half of the
original volume under reduced pressure. The resultant mixture was diluted with water
(100 mL). The yellow colored solid was collected by filtration and rinsed thoroughly
with water. The solid w;s dried in a vacuum oven at 40°C to give the title compound,
1-(5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazin-3-yl)hydrazine, (4.4 g, 88%) as a

20  yellow powder. HPLC : 1.01 min; MS, M+H = 298.

2441.  Preparation of 7-(4-Chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one

Cl

-78 -



/ CN N1 NN\ NO \ iN C A solution of

7-(4-chl orophenyl )-8-(pyridin-4-yl)-[1,2,4]triazol of 4,
3- b] pyridazin-3(2H)-one (96 ng, 0.3 mmuol ), prepared
as described in Exanple 244, 10 K2CO3 (82 ng, 0.59
mol ), and a-brono-p-toluonitrile (70 ng, 0.356 mol)
in DVF (1 nL) was heated at 65C for 2.5 h. Using a
simlar procedure as described in npl e 247, the

crude prddadiHEAA80 oo aplneen ofnqé)ogylgd@nctjnglg (EPDUEZS g, 44.71
purifi LC | tal

conp &oﬁgw%ngfsy-?%f%ﬁlﬁ gg%ngr?l'f pglgdgx L4 ?@M%a&h 3 ﬁ)hydrazme 3.8
( pyej .76 mypl))poftionwise at RT under an atmosphere of argon The reaction

(7 1 b preabtare N nf B il ot heelogog SR vas
|
MtHe 501 4B@RT, 'ﬂnﬁ‘lmséc&m f&oncghtt%te@%n(igﬁ reducg?_ls)l@sgﬁe szo(btam a gum

2H), 8.21 ,
J H)— t(gwmcmzv(atseg (00 rryL)g)y;is ed. 3] hp resqlting sqlm W@H)ollec;ed)lg/ ﬁlﬁqatlon

2H)
X/a%]egigg(léhz g%te%(w E)Zt% ?we?&)la)z{ E?/(/? exan /ethgr i2 X SO mL) to
d| ngﬁeyﬂe)tttle[cbn@oéﬂd Ur(uanm)kcq{hénya}b}(myfdmd&grl)rﬂ &(q&hazanpt 3-
Pr ebhmi%3@rﬁ)@ne 3} Zfbg (ﬂ"ho/ﬁéﬁ weﬂi%fpéﬂy ﬂPlé?oxla%m@ M. N+H =
10 135 '"H NMR (DMSO-d¢) & 12.90 (1H, s), 8.59 (2H, d, J=10.0 Hz), 8.41 (1H, s), 7.44
(2H, d, J=10.0 Hz), 7.32 (2H, d, J=5.0 Hz), 7.28 (2H, d, J=5.0 Hz).

EXAMPLE 245
Preparation of 7-(4-Chlorophenyl)-2-((6-chloropyridin-3-yl)methyl)-8-(pyridin-
15 4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

To a solution o} ;;-(4-chlorophenyl)-8-(pyridin-4-yl)—[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (150 mg, 0.46 mmol), prepared as described in Example 244,
in DMF (3 mL) was added K,CO3; (80 mg, 0.58 mmol) and 2-chloro-5-

20 (chlorbmethyl)pyridine (90 mg, 0.556 mmol). The reaction mixture was stirred at
70°C for 15 min. After this time, the solution was cooled to RT and diluted with
water (20 mL). The resulting solid was collected by filtration and the crude product
was purified by reverse phase HPLC to give the title compound, 7-(4-chlorophenyl)-
2-((6-chloropyridin-3-yl)methyl)-8-(pyridin-4-yl)-[ 1,2,4]triazolo[4,3-b]pyridazin-

25  3(2H)-one, (110 mg, 52%), as a yellow solid. HPLC : 2.61 min; MS, M+H = 449; 'H
NMR (CDCl;) 6 8.62 (2H, d, J=5.0 Hz), 8.43 (1H, d, J=5.0 Hz), 8.19 (1H, s), 7.33
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To a solution of 5-(4-nethyl phenyl)isoxazole (4.0 g,
25.13 mmol ) in carbon tetrachloride (125 nlL),

N- br omosucci ni mde (4.47 g, 25.13 mol) and benzoyl 5
peroxide (0.12 g, 0.50 mml) were added. The resulting
m xture refluxed for 1 h. After this tinme, the
raction m xture mas then cooled to roon1tenperature
and filtered. The "was concentrated and

r es{ dbel: Jas0 Hak |7f%9e7d3 lb@Hs m)1 t2) gél: d ek &ﬁé%gﬂ 1100 Hz),
el ukijpg i §h hexanes/Et OAc to give the title conpound,
5-(4- (bronnnethyl)phenyl)lsoxazole 4.2 g as an
off-white solid. "H NWR (CDC13): S 10 8.30 (d, J = 2.2

Hz, 1H), 7.78 (d, J = 8.3 50 (d, J = 8.3
Hz, 2H). 6.54 (d, J %N@%Z‘M 51 (s, 2H).
250h’reﬁlﬁﬁaﬁ of 7-@4’1Cﬂforophen 1)-2-((6- (dlmethylammo)pyrldm-3-yl)methyl) -8-
2- (4-(lsoxazol -5-yl) benz R {4 chl oro (i
ridin-4-yl )(qyrl_ziuzwi) &lszﬂtzrem ql4.3hIpyri § H)—one
azin-3(2H)-one ON N N-N N>zz O i N,-}5 Cy A sol ution
of N
7- (4-chl orophenyl)-8-(p 'oin1ﬂ4§T7§;1>E-&]triazolo[4,
3- b] pyridazi n-3(2H) - org . 010, 9,27 mmol ), prepared
as described in Exanple 2 KQCCB (2.56 g, 18.53

; yl )i soxazole (2.65 g,

11.12 nmol), in DVF (2 wer e added. The
resulting m xture wasi‘hegted to 60C. 20 After 2 h, the

betveen aatsiG i CRsiapiorrh Ao PR ity
sep ﬂ{uﬁm 9%19& naﬂﬂqats%]hgycﬁ&mmm%ﬁé@gwgdo%s’ﬂmmol)

(2 x he conbi ned organic extracts were

tar eu:pwé ps m@m@gum Frasple £4%,and N, Ntdem@bylainune in water (1.0 mL)
CONGRDRLALAE re A e UGB b (AR RT) M Feoldn mixture

col um rona ograp usi ng hexanes
gi vevab bmnctmttdt@l wdepedurdd p2squde. Zbhe reside was punﬁed by reverse phase

: IyIS?'ﬁ’ TE% witeithd G ehih . T DR S (e e pyridin-

i gbtyl)ﬁﬁkﬂé%\é% gﬁlhlﬂi‘n -4- lﬂgigpz @grla%lcf[ér 3[l_li)]f5‘yrld|§(§n- -one 618’15 mg,

8.29 (d,
(fio 104 13 Evelow(solid ] HPLC- 831 Tl . 455 8 NMRHCDERY 5 5.63 (2H,

! g é J%ﬁ]:o i), 3.5 At 1812 /s 37 (1), 3 53 Bruta, 10600, 733 o1,
d, J=10.0 Hz), 7.23 (2H, d, J=5.0 Hz), 7.09 (2H, d, J=10.0 Hz), 6.47 (1H, d, ]=10.0
Hz), 5.08 (2H, s), 3.07 (61, s).

20 EXAMPLE 247
Preparation of 7-(4-Chlorophenyl)-8-(pyridin-4-yl)-2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-{1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
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2H), 7.09 (d, J = 8.4 Hz, 2H), 6.51 (d, J = 1.6 Hz,
1H), 5.25 (s, 2H). EXAMPLE 251 5 Preparation of

2- (4-(1soxazol -3-yl)benzyl)-7-(4-chl orophenyl)-8-(pyri
din-4-yi)- [1,2,4] triazolo [4,3-D]
pyridazin-3(2H-one O NO N NNO NiN C 251A
Preparation of 3-(4-(Brononet hyl)phenyl)isoxazol e 10

B N To a solution_of 3-(4-ne phenyl )i soxazol
Cor epar o shsiion o 7 blotmbonsbl-HDBgp 41D 363 inaolold. -

h
N DA RaB AL PAD- i (. F S kSl 5PGhafttls describe in Example 244,
per dxlCde (‘(4!)) 1095%. 8gmn®l)2ﬂr51 frml:]ibr)onwéry&adﬂetﬂomnthprMedme (800 mg,
t r r T r on. m. xt
it cBeldn BAT Ghhme Eindpel ASTE ekl i il Sime e

i | tsbiatien wa&ama&e RUT Thefbadtivhh thikGuré @84 iNRE bpiwekd Wa@r and
col utm chr omat ogr aph uting with

by silica 87%
hex &t@Ar EL mpereprc fygiesepayated, was ec&:w%tyaﬁaand@a(luated aqueous NaCl.

O A B AL f L b

I H) radu8& pressure. The crude product was purified by silica gel column

Jchr%g%lt_%ggé%ﬁ% 7tlgg 1t§%1i%n%gég%§? I’g%l\gbz]t{l%%lf]ez gdrr?poun ) 7-(]4-
1? (4hl§)h§ifhé@i)0$ (;;’erlnm n@yd(a (t?nﬂ(xér[oﬁiatr@[) REASLynfthyl)-
pyridin triazolo

pyr |[Ba,ﬂtﬁa.@(lq)m)a lﬂpgqusz\}(w)\pqq,.@ 25.g,i7&{/Qps a yellow solid. HPLC :
2.84 min; MS, M+H = 483; '"H NMR (CDCl;) & 8.80 (d, J = 1.4 Hz, 1H), 8.65 (Abgq, J
= 1.6, 4.4 Hz, 2H), 8.23 (s, 1H), 7.96 (m, 1H), 7.68 (d, J = 8.3 Hz, 1H), 7.34 (m, 2H),
7.23 (m, 2H), 7.10 (m, 2H), 5.31 (2H).

15
EXAMPLE 248
Preparation of 7-(4-chlorophenyl)-8-(pyridin-4-yl)-2-((5-
(trifluoromethyl)pyridin-2-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
20 A solution of 7-(4-chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one (32.4 mg, 0.1 mmol), prepared as described in Example 244,
K,COj3 (56 mg, 0.4 mmol), and 2-chloromethyl-5-trifluoromethyipyridine
hydrochloride (37 mg, 0.4 mmol) in DMF (0.4 mL) was heated at 65°C for 2h.. Using
a similar procedure as described in Example 247, the crude product was obtained.

25  The crude product was purified by reverse phase HPLC to give the title compound, 7-
(4-chlorophenyl)-8-(pyridin-4-yl)-2-((5-(trifluoromethyl)pyridin-2-yl)methyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (27 mg) as a yellow solid. HPLC RT: 2.78
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-84 To a solution of

7-(4-chl orophenyl )-8-(pyridin-4-yl)-[1,2,4]triazol of 4,
3- b] pyridazin-3(2H)-one (0.27 g, 0.834 nmol),
prepared as described in Exanple 244, in DW (4 nli),
pot assi um carbonate (0.23 g, 1.67mmol) and 3-(4-
(brononet hyl ) phenyl )i soxazole (0.248 g, 1.04 mmol)
were added. The resulting 5 m xture was heated to 65C.

Af t eningMiH T A%3; rHé%MRdﬁ%‘lm@? §2 Wad H.Het? @o 3B -2 (sRiH), 7.91
and Et Cq The resultant
sold?lon maéMzL@ﬂn‘ﬁﬁh gg§ﬁph mater and sat urat ed

aqueous NaCl . The organic |layer was dried over
magnesi um sul fate, filtered and concentrated under
reduced pressure. The resi@§é“WE§Eﬁd?ified by colum

ghr opRi,Q B R of 4 71{4 ﬂﬂld&’bﬁﬁhd&ﬁxﬁﬂﬁﬁé%ﬁﬁﬁnlﬁylgwf4fth§zolo[4,3-
title conpound,

(i soxazol - 3-yl) behh;ylr)daimﬂﬁﬂbrb'bmmﬁ)bym)on&r(lpyr idin-4
-yl)-[ 1,2,4]triazol o[ 4, 3- b]pyridazn 3(2FD one, as a
I'i ght ye||OM/SO|Id HPLC RT: 2. 60— dNNVR
(CDCI3): S 8.64 (d, J =NT§ Hay-NL HN—B.63 (d, J
Hz, 1 H, 8.45 (d, J = I
7.80 (d, J = 8.2 Hz, 2H), :
7.34 (m ZFD 7.23 (m 210 (m 2H), 6. 65 (d, J
= 2.2 Hz, , 5.26 (s 15 EXAMPLES 252 TO 272
The follomnng Exanpl wer e prepared according to
met hods %%hnro%?ﬂk{& %ﬁlor(ﬁ}ﬁ@{ﬁ) 8 @S@ﬁm g. yb'L{'id?Qf]trlazoloH 3-
Structure HPLC Retention pecs n)
Obs i ppeidagimBH)- @629@111280 aganol)zmemre@zas desernbezm Exagple 244,

98 _ N 255 spj . da -85 .Exanpl e er .

F KL 53 PEQ R o Gl e mimE TR e, 488 ol

DMF (1 mL) was heated at 65°C for 2.5 h. Using a similar procedure as described in

Example 247, the crude product was obtained. The crude product was purified by
reverse phase HPLC to give the title compound, 4-((7-(4-Chlorophenyl)-3-oxo-8-
(pyric.iin—4—yl)-[1,2,4]triazolo[4,3-b]pyridazin-2(3H)-yl)methyl)benzonitrile (27 mg)

15  asayellow solid. HPLC RT: 2.45 min; M+H = 439; 'H NMR (CDC13): 68.63(d,J=
6.04 Hz, 2H), 8.2.1 (s, 1H), 7.63 (d, ] = 8.2 Hz, 2H), 7.49 (d, J = 8.2 Hz, 2H), 7.33 (m,
2H), 7.21 (m, 2H), 7.08 (m, 2H), 5.25 (2H).

EXAMPLE 250
20 Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-4-yl)-
(1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

O-n
\ |

-82.-



Time (mn) Observed (MrH) 256 2.64 480 257'." 2.37

481 258 ..: 2.68 498 259 1.64 480 260 2.23 419 Na
261 2.63 481 - ~p{"Nr~"_ STtl s 262 1.99 440 263
2.89 454 264 2.68 481 265 ~". 2.29 482 266 Nr- 3.32

492 2.96 432 267 268 3.31 466 -86 Exanple Nunber
Structure HPLC Retention Mass Specs Tinme (mn)
Observed (MtH) 269 2.72 444 270 3.33.515 ~~ 4k 271
2. 525089 Ixeparativd ofl §:¢-(momvmicthylithepyisewaavleon of

2-(4-(Trifluoromet hyl)benzyl)-Z7-chl gro-8-(4-chl orophen
yl)- [1,2,4]triazolo[4, 3-b -@o- ni3( 2H) - one
Br

10

15

20

To a solution of 5-(4-methylphenyl)isoxazole (4.0 g, 25.13 mmol) in carbon
tetrachloride (125 mL), N-bromosuccinimide (4.47 g, 25.13 mmol) and benzoyl
peroxide (0.12 g, 0.50 mmol) were added. The resulting mixture refluxed for 1 h.
After this time, the raction mixture was then cooled to room temperature and filtered.
The filtrate was concentrated and the residue was purified by silica gel
chromatography eluting with hexanes/EtOAc to give the title compound, 5-(4-
(bromomethyl)phenyl)isoxazole, 4.2 g as an off-white solid. 'H NMR (CDCl3): &
8.30(d,J=2.2Hz, 1H), 7.78 (d, J = 8.3 Hz, 2H), 7.50 (d, J = 8.3 Hz, 2H), 6.54 (d, J
=1.7 Hz, 1H), 4.51 (s, 2H).

250b.  Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-
(pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

A solution of 7‘;(21-chlorophenyl)-8-(pyridin-4—yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (3.0 g, 9.27 mmol), prepared as described in Example 244,
K>CO3 (2.56 g, 18.53 mmol) and 5-(4-(bromomethyl)phenyl)isoxazole (2.65 g, 11.12
mmol), in DMF (23 mL), were added. The resulting mixture was heated to 60°C.
After 2 h, the reaction mixture was cooled to RT and partitioned between water and
EtOAc. The organic layer was separated and the aqueous layer was extracted with
EtOAc (2 x 200 mL). The combined organic extracts were dried over magnesium
sulfate, filtered and concentrated. The residue was purified by silica gel column
chromatography using hexanes/EtOAc 1 :10 to give the title compound, 2-(4-
(isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, as a light yellow solid. HPLC RT: 2.64 min; MS, M+H =
481; 'H NMR (CDCl3): & 8.62-8.64 (m, 2H), 8.29 (d, J = 1.8 Hz, 1H), 8.20 (s, 1H),
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Cl NNNCF3 Ny-- OC N 5 273A. Preparation=of

2- Benzyl - 5-chl or o- 4- (4- chl or ophenyl ) pyri dazi n- 3( 2H) -
one C 0 ~NI / C 10 To a m xture of

2- benzyl - 4, 5-di chl or opyri dazi n-3(2H)-one (30.6 g, 120
nmol ), prepared as described in Exanple 244A,

4- chl orophenyl boronic acid (20.6 g, 132 mmol) and
tetrakis(triphenghghosphinegpalladiun1(Sg 4.3 mol)
in {ol/ddnle 8300 2.y Urfdel= 84 Ha B phtt @ bF Sk o )ahd? (m,
was nya Iﬁﬁ@ aliud § 2 , 132
nnoefegﬁﬁggféaggfgﬁ%n1kfﬁf@haagqiggﬂggd&%%Ggggg}under
argon for 16 h. 15 The reaction was then allowed to

cool to RT and was subseqq&ghbén%ggg d into water
(200 nm.). The resulting m xtracted with
Et CA@répharatidm Bf 20(4-(IsoaRol=-By1)bnZPl)7ed- Bl &8 ph &nyl)8LBJyFidin-4-y1)-

were washed wi th saturated aqueous NaC . The organic

| ayer was dried olled:-4INdazdei4.5th]pyddasnddcdiscent r at ed
under reduced pressure. The obtai ned thhgg syrup was
di ssolved in MeCH (100nL) and the 4 N sol uti on
kept at OC until whitN"30l i qi-pr echMp 5d. The solid -
was col lected by filtrlatilon, Imashed 5 with hexanes,

and then triturated w th EtJOAC hexanes to give the
title conpound, 2- =N
benzyl - 5-chl oro-4- (4-¢ ophenyl ) pyri dazi n- 3( 2H) - one
(12 g, 30% as a whict’e ~“powder. LC/ M5 (nethod A,
general procedure): RT=3.81 mn, (MH)+ = 331. 273B.
Preparati on of

5- CRb DA 0- Préphration s e Brompwietlhdyphenydjizétazelee Cl / O
NH 10 C N To a solution of

2- benzyl - 5-chl or o- 4- (4- ch'r I dazi n-3(2H)-on
16 (10. 2gm 30.8 mmol) igH t olu€ne §184 nl) was added

al um numchlori.de (10.3 g,. 77
ml"o a solution of( 3-?4-met%ylpZenyl)isoxazole (prepared using literature

methods) (1.95 g, 12.25 mmol) in carbon tetrachloride (60 mL), N-bromosuccinimide
(2.18 g, 12.25 mmol) and benzoyl peroxide (0.059 g, 0.245 mmol) were added and the
mixture refluxed for 1 h. The reaction mixture was then cooled to room temperature
15  and filtered. The filtrate was concentrated and the residue was purified by silica gel
column chromatography eluting with hexanes/EtOAc to give the title compound, 3-(4-
(bromomethyl)phenyl)isoxazole, (0.6 g) as a white solid. 'H NMR (CDCl;):  8.48
(d,J=1.6 Hz, 1H), 7.83 (d, J = 8.2 Hz, 2H), 7.50 (d, ] = 8.2 Hz, 2H), 6.67 (d,J = 1.6
Hz, 1H), 4.53 (s, 2H).
20
251B. Preparation of 2-(4-(Isoxazol-3-yl)benzyl)-7-(4-chlorophenyl)-8-
(pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

N
: : :/ (o]
—
N
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mmol ). The m xture was stirred at 50C for 1 h. After
this tinme, the solution was cooled to RT, and the
reaction mxture was poured into water (200 nL). The
15 reaction mxture was extracted with EtOQAc (3 x 100
m.). The conbined organic |ayers were washed with
saturated NaCl. The organic layer was dried (Na2SO4),

filtered and concentrated. The resulti nAﬁ resi due was
triturat @ aseludorpAc4-plleeonbenyh-8-(yvdint ) 1,2 fiiriazolo[4,3-

co . o

5. CRRGee oA 027 80P o) 3 sesbed iy Bxppole 244
of f in MR @ rab), ipatagsturB carbor@2A0. 23/ MBmipod) dnd d3-A)-:

RT=2.91 mn, (MH. + = 241: 273C. Preparatjqn_of .
3, 5-%Eioewwﬂa_l>§he("§?)t§ﬂ¥a&9G?&ﬂ-@%@g’) b@‘} ingiDr e added Ot Besyiing

S AiRtePERH AR 65°C. After 2 h, the reaction mixture was then coolsed to RT

5-chl oro- 4- (4-chl or ophenyl ) pyri dazi n- 3( 2H) - one, .
g, 28d dilutedipith EQASQO03nI()1 A heirdsuitars sblgheredasther @aded with water

lc 26 |a£% tsaﬁ%ra%sala%héghggggt F@ﬁroﬁ;?%cuggerﬁg m{'ﬁ‘%ﬁ‘[‘;) mva\lggesium sulfate,
Condiwicd ahe Bori¢Batedted @AUCRAuced PaSSIIE. € Thd Fidue Wadl perifdDy
partitioned between Et QAc .and water. The aqueous | ayer

was Ko Rt ggranhy el utiag With hexansy B\ torgixe the e serpound, 2-(4-
197 9883bsazb Y. GhGentfh.9- (MRAIR heﬁﬁg%%ﬁ@h%@.gpg@}z, wREHEaS

and saturate agueous ani
was blmridezin3(FDID4) 3s aflight pellos itid. HPRERT:2afleding H MR

the 1] C und, 3, 5-dichl orp-4-

(4 ShPEREAER B atiz o R6T 57 s 1D 8454 I 3 18D,
g, 6/, 15 Moo (dTetERoBHA) 2H), 5684, 3Q 1 Bz, AMHB4 (m, 239 7.23 (m,
5 273D. Preparation of
1- ( 8H@W- Yt @1, 2H) 46.6h(dod oy Dipys-R2eliész RH).3- y1 ) hydr azi ne
1%' NHNH2 NZ N N C To a solution of

, 5-di chl oro- 4- (4-chl or ophenyl ) pyri dazine (2.56 g, 10

nmol ) EXAMPLES 252 TO 272
The following Examples were prepared according to methods and procedures
above:
Example Number Structure HPLC Retention Mass Specs
7 _ Time (min) Observed (M+H)
252 r~ 7 3.28 482
253 2.94 423
254 3.34 498
255 2.12 492

-85 -



in dioxane (36 nL) at RT was added hydrazine (3.2 ni,

100 nl). After addition, the 10 reaction was heated

to 70C for 2h. After cooling to RT, the reaction was
concentrat ed under reduced pressure. To the obtained

resi due was added 2-propanol (80 nL) and the

resulting white solid was renoved by filtration. The
collected liquid was concentrated under reduced

pr §sBxuneplé Nugbstre | t heStrudtire conpoldPOC Refentiah| qr o- AMgs§-Specs
chljor ophenyl ) pyr | dazi n- 3- yI ) hydr aziiime (@g)an Qqf fOkdehted (M+H)
sol[td (589 gy, ZP% Ehda ¢ont al nggy 15% of 480
by-|pr oduct (1- (31 ¢hl or ophenyl ) pyrl{i dazi n- 5-
yl)lhydrazi ne). The: § used directly|in the

next step, 273E. |55 A: RT=1.89 rin

(MiH) + =23%5. 27 a&l on of 2.37 481

7- Chl or o- 8- (4-chl @ 1,2,4]triazol o[ 4, 3- 20
b]|cyr|da2|n 3(2H- N N CI N To |a

al o 70 ~ 11 el
T C, (o] U, L L IIII
su?sé)gn& on |of 49
i dazi n- 3-
pl) in THE (10 nL). After
\TE a C] gAr sol yti on angh
reacti on m xturle was
tracted with Et|jOAc (3 x
= || r r ghed with
| ayer was2dri ed ((Na2SO4#19

oL

SOl gt T Ull i

|nTHE(68rTL)
1- (|5-chl oro-4- (41 ¢
yl)hydrazi ne (560 k
adgitionpsghe read
wag stirred at RT

then poured int
50 |nm). The conbi 1k
satlur at e@6MNaCl . Th

-89 filtered and | To the obtained residue

wayg added Et OAc I the resulting yellow

pr ecipHtate—was—¢ f-H++ratfop—and—Washed

Wi tih hezgto e conp 481

7-ghl oro- 8- (4- ch

1,2,4]triazolo[4 m 3(2H)-one as g yell ow

sol[rd (39g,ng, GI% bt hod A) g9 RT=2. 86 m n, 44p

(MiH) + = 281. EXA par at i on of

2-(|4-Trifluoronetht /- chl or o- 8- (4-chl or opheny

[)-[1,2,4]
263 2.89 : 454
264 2.68 481
265 2.29 482
266 3.32 492
267 2.96 432
268 3.31 466
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triazolo[4,3-b] pyridazin-3(2H-one CI NNNCF3 N dC
N 10 To a solution of 7-chloro-8-(4-chlorophenyl)-|
1,2,4]triazol o[ 4, 3-b] pyridazin- 3(2H)-one (86.4 ny,
0.31 nmmol ), prepared as described in Exanple 273, in
DMF (1 nlL) at RT was added 4-trifluoronethyl benzyl
brom de (112 ny, 0.47 mmol), followed by K2CO3 (86
ng,-0.62 nuol).  The reaction mxture was heated to 50C

15 | fivamipleNumberef t hdtsuctirgre, { hdiPleGBeieomonri Xt ur éMasaSpecs

co@led to RT The| reacti on m x{ur e Timagnippur ed iOhserved (M+H)
watier (30g91l), ahdsd It ant m xtre was [extrached
witth EtQAc (3 x tonbi ned organi ¢ | ayers

werle washed with El The organi¢ |ayer
was_dried (Na2Ss A).,-, and concentrated The

resul tind?¢ esi dup ifi ed by si33ca gell (12 g§!5
colfurm chr onmat ogy ap with a gradi entf of 20
Et DAc (0-60% in : '_ethetitle conpound,

b, 4] 2.58 499

2- (A=trt+fiporome
chllor o- SQZtAJl chl o
-one as a yellgw solid
76 mn (retentijon tine)

trilazol o[ 4, 3- b] pyk

(100 ng, 74% . HPE

(Condi tioms: Zor 4.6 x 203 mm; Eluted 493
[ent. (A = 90% H20 - 10%

H20 - 90% MeCH|- 0. 1%

y
F)
with 0%to 100% B, &%
MeQH - 0. 1% H3POX
HSD(M); El ow rat 27 /mn_ N detectlion at
220 nm. Ms (ES): mz 439 [MtH +; 'H NVR (DVBO- d6,
400 MHz): b 5.25 (s, 2H), = 8 Hz, 2H), 7.65
(S, 4H), 7.70 (d, 1 = 8 éﬁ%ﬁéﬁs (s, 1 H. -90
EXAVPLHrepgaiatibh e p2{#{Triflu@fomethyl)benzyl)-7-chloro-8-(4-chlorophenyl)-
2-(4-(Trifluoroneth ‘Ig)benzyl)-S-(A;-chl aorophenyl ) - 7- phe
noxy- [ 1,2, 4] tr[laé trigzolof{43-Hpyridazig 3@ H-aner ) - one
Cl NNCF3 N O N5 To a solution
2-(4-(trifluoronethy)benzyl)- 8-(‘47@r(§15henyl )-7-chl
or o- N—N

[ =0

|

_N

5 cl

273A. Preparation-of 2-Benzyl-5-chloro-4-(4-chlorophenyl)pyridazin-3(2H)-

one
Cl 0
N
| ﬁ@
ClI
10 To a mixture of 2-benzyl-4,5-dichloropyridazin-3(2H)-one (30.6 g, 120

mmol), prepared as described in Example 244 A, 4-chlorophenyl boronic acid (20.6 g,
132 mmol) and tetrakis(triphenylphosphine)palladium (5g, 4.3 mmol) in toluene (300
mL) under an atmosphere of argon, and was added an aqueous Na,COj3 solution (2M,
66 mL, 132 mmol). The reaction mixture was stirred at 100°C under argon for 16 h.
15 The reaction was then allowed to cool to RT and was subsequently poured into water

(200 mL). The resulting mixture was extracted with EtOAc (3 x 150 mL). The
-87-



[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H) -one (17 ny,

0.039 mmol ), prepared as described in Exanple 274 in
DMF (0.5 nlL) was added phenol (7.2 ng, 0.077nmol),

foll owed by K2COB (11 ng, 0.077 mmol ). The reaction

m xture was stirred at RT for 16 h, and then dil uted
wth 1 Maqueous NaCOH (3 nmL). A yellow precipitate was
10 formed. The solid was collected by filtrati on and

was [fembingd oeaanis|1gyers ware prehed Pt sapraterbagyeeusNaClndbe organic

gg%g ef apérnéde&('gf ﬁﬁzs@}?ﬁ?eréﬁc’ Ang c%ﬂceg{rthd Lnﬁr Hdhte% pressure. The
tri fdbtﬁdxredrththy)trplﬂnwaszgalsgol\&dQmwteﬁllbﬁopﬂnéhydd) the replileng xolution kept

éZg/()aAfbsé aé’fq}“ﬁ&f’ ggmrml)%ﬁ_%lahﬂ (&' gol@iteﬂi)y] iltration, washed

6r etyai heXBndsi 4HR) the RNt Mk Eté%hfé%an%ﬁt&ll@th@ 41t1@ cémzéimd 2-
m); Eluted with 0%to 100% 15 B, 8 m n gradient. (A

o%heml -5-chiyye-Ki Gighlorqphenylpyidoin- 33 H) Bne-( 12005 0%Das a 96
Fl ow rate at. 2. 5.l _
et a8 LA/ A e sl By Ry st (Feny i

(CDC13 400|sz) 8 5.25 (s, 2H) 699(d J:8 Hz

(d 2333 8 Pqupalzﬂyn 0&563111‘("&9-(1‘ Ghlor@phﬁnyl)myldwn%m) slze
(n1 2H), 7.90 (s, 1H). 20cr9 EXANPLE 276 Preparation

2 (4-Trifluoromethyl)benzyl)
fluorophenyl) -[1,2,41

10riazo|o[4 3-b] pyri dazi n- 3( 2H) €ion ,NCF3 N ~ON
N F5

D (- (1t RBSEbEs Bonsals s hiprast (e iaronbephidarin @) -one

or 0{14. 2gr, 30.8 findAPinAbKiert (V5 PIL) dag hdtted GRIDiIn@R L1688 (19.3 g, 77
0. OéS n%ol prepgped gs(bdeg%?lbed in Exéﬁple 274, 03

4- f mra@la)pﬁ mrre Miag stireqdcht PAE fr My, AGerisiimest, fhe sphytion was
toly
t ot F o r o T P R nure e nopred inopsergr 20 mpy. The
lﬁnolréactléminﬁ)om avals yx tacsedl with B@A@f (3 NADOEA)L ThERENGiAd4 organic
n., 0.38 l.Y. The tion 10 m xture was
ot | KB e Yeﬁ@?@* sygrfed Mot (1Re Arean ¥ e 4 Besioo.
The fi&Mlahd Béhcentrated. The resulting residue was triturated with EtOAc-hexane to

prophenyl ) - 7- (4-

give the title compound, 5-chloro-4-(4-chlorophenyl)pyridazin-3(2H)-one as an off-
white solid (6.8 g, 92%). LC/MS (method A): RT=2.91 min, (M+H)" = 241;
20

273C.  Preparation of 3,5-Dichloro-4-(4-chlorophenyl)pyridazine

Cl Cl

| N
o >N
A suspension of 5-chloro-4-(4-chlorophenyl)pyridazin-3(2H)-one, (6.8 g, 28.2
mmol) in POCl; (14 mL) was heated at 100°C for 1h. After this time, the reaction
25  mixture was cooled to RT The reaction mixture was then concentrated under reduced

pressure. The residue was partitioned between EtOAc and water. The aqueous layer

was extracted with EtOAc (2 x100 mL). The combined organic layers were washed
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m xture was extracted with EtOAc (3 x 5 nL). The

conbi ned organic | ayers were washed with saturated

NaCl . The organic |layer was dried (Na2sO4), filtered

and concentrated. The resulting residue was purified

by silica gel (12 g) chromatography eluting with a
gradient of EtOAc (0-60% in hexane to give the title
compound, 2-(4 15 '

tri Mith@atumdgqmymn\ta}i()()&l@4atutalt€t§1raqp¢mnwapl 7TFhe prdaniedayer was

phe Io 4. 3- |n 3(2

(27%&‘] (h%ég)%atﬁl]t ‘@ SRFLYR ea"fl E&EE‘ ‘g?dﬁgrﬂ ighloro-4-
(r el @ohloRphérylypyrida&ine dg bt @ﬂﬂSNhltZ@ﬁllilﬂm@E, %%)8 LM (mettod A):
m); Eluted with 0%to 100% B, 8 mn gradient. (A =
90920 miggfMAEBH=256: 1% H3PO4 and B = 10% H20 - 90%
yeOH - 0.1% H3PO4); Flowrate at 2.5 ni/mn. W

detection at 220 nnm). M5 20 (ES): mz 499 [MtH +;, 'H
NVR2(8IRC1 Pirepkaotids-af 1-(55C5l026—4((§;chm-l|))ph&y@@yﬁd%n{jml)hydrazine
2H), 7.12-7.18 (m 2H), 7,25-7.28 (m 2H), 7.30-7.34

(m 2H), 7.52 (d, J = 8 FEZM), NHNO (d. J = 8 Hz,

2H), 8.19 (s, 1 H). -92 t»." L Preparati on of

7- Chl or o- 8- (4-chl or ophenyl ) - (tﬁ'lfluoronethyl)pyrl
din-3- yl)nethyl-[1,2, 4] a >N
triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one /| CFxt>o Cl

N 5 Usi né‘otaﬁelup%@fehénd@hb%@ér(ﬂwé@rqnhemm#@@m 56 g, 10 mmol)

ch
{105 QR SO 4P BASRUC ydrzaing 15 L 100,mL, Afty addiion, the
ldeSGEdcb@ﬂwas”heEoeamV(y(Qfagzmer cedlitigad RW thh reaction was

5- (br omonet hyl 2(tr|fluororrethyl)pyr|d|netog
t he cplpqeptéat%cb mﬁ:éuced pressure. To the obtained residue was a ded 2-propanol

7-c I@é@ﬁlﬂg ﬁxd(tﬁe Fe@blgﬁé’ %ﬁ@ydlbd veas(rgm§$erd' H‘yl fHQﬁt%Et"[J‘BX lc%lwé[e'd liquid

di n-3-yl 2,4] triazolo[4 b] pyri dazi n-3
( zm@n@centlabe@odméu®¢8r@mpmaw thn tige compound 1-(5-chloro-4-(4-

(4; ChI en [0)'¢ az oI 685
(1 1 RS RERPR ey T A S B B S g B i
154, 301h111m&y 159% a2 ibg-pagdiich (quBthdN) @1(4Nth(§{3T13nyl)pyr1dazm—5-
ybDhydrazine). The mixture was used directly in the next step, 273E. LC/MS (method
A): RT=1.89 min, M+H)" = 255.

EaEaS

273E. Preparation of 7-Chloro-8-(4-chlorophenyl)-[1,2,4]triazolo[4,3-
20 b]pyridazin-3(2H)-one

Cl

To a solution of 1,1°-carbonyldiimidazole (1.78 g, 11 mmol) in THF (10 mL)
at RT was added a suspension of 1-(5-chloro-4-(4-chlorophenyl)pyridazin-3-
yDhydrazine (560 mg, 2.19 mmol) in THF .(10 mL). After addition, the reaction

25  became a clear solution and was stirred at RT for 1h. The reaction mixture was then
poured into water and extracted with EtOAc (3 x 50 mL). The combined organic

layers were washed with saturated NaCl. The organic layer was dried (Na,SO4),

-89 .



N N ON 15 278A. Preparation of

2- (4-Bronophenyl )oxazole. Br | / N

2- (4- Bronophenyl ) oxazol e was prepared from

4- br omobenzoyl chloride and amni noacet al dehyde

di met hyl acetal following literature procedures. 20

-93 278B. Preparation of

2-(4-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxabor ol an- 2-

yl) ﬁhgqu aycbmmt@te@ Tethe ob@me/d rp$idue was added EtOAc (20 mL), and the

2 ( esﬁ&ngggﬁpowgfra%lg%gg Qva O(‘f’lﬁ%ted %g ?tltgaqllon ang wtashed with hexane to give

Pl na ato oron Itera

pr Odedlﬂe&smbﬁulgil Vehlohe&t(tﬂ-t:hlerdph&’g@y[ﬂdz 4]triazolo[4,3-b}pyridazin-
2-(4-(4,4,5, 5- tetramath

i R Bro0k 258 I SR BR3P LCAYS dmethod gy BIT 26 g
§- (@WQHyQLQppenyl) 7-(4- (oxazol - 2-yl) phenyl ) -2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-[1, 2, 4]
triazol o[ 4, 3-b] pyridazin- 10 3(2H-one N N ; CF3
K'N= NN EXAMPLE 274

Preparation of 2-(4-Trifluoromethyl)benzyl)-7-chloro-8-(4-chlorophenyl)-[1,2,4]

triazolo[4,3-b]pyridazin-3(2H)-one

/—-< >—CF
Cl N’N 3
| >>o
N

N

I
10 cl

To a solution of 7-chloro-8-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-

3(2H)-one (86.4 mg, 0.31 mmol), prepared as described in Example 273, in DMF (1
mL) at RT was added 4-trifluoromethylbenzy! bromide (112 mg, 0.47 mmol),
followed by K;CO3 (86 mg, 0.62 mmol). The reaction mixture was heated to 50°C

15  for 1h. After this time, the reaction mixture was cooled to RT The reaction mixture
was poured into water (30 mL), and the resultant mixture was extracted with EtOAc
(3 x 20 mL). The combined organic layers were washed with saturated NaCl. The
organic layer was dried (?\IaZSO“), filtered and concentrated. The resulting residue
was purified by silica gel (12 g) column chromatography eluting with a gradient of

20  EtOAc (0-60%) in hexane to give the title compound, 2-(4-trifluoromethyl)benzyl)-7-
chloro-8-(4-chlorophenyl)-[ 1,2,4] triazolo[4,3-b]pyridazin-3(2H)-one as a yellow
solid (100 mg, 74%). HPLC: 99% at 7.76 min (retention time) (Conditions: Zorbax
SB C18 (4.6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A = 90% H,0 -
10% MeOH - 0.1% H3PO4 and B = 10% H,0 - 90% MeOH - 0.1% H;POy,); Flow rate

25  at 2.5 mL/min. UV detection at 220 nm). MS (ES): m/z 439 [M+HT; 'H NMR
(DMSO-dg, 400 MHz): 8 5.25 (s, 2H), 7.49 (d, ] = 8 Hz, 2H), 7.65 (S, 4H), 7.70 (d, J
=8 Hz, 2H), 8.53 (s, 1H).

-90 -



O

7- Chl or 0- 8- (4-chl orophenyl )-2-(6-(trifluoronethyl)pyri
din-3-yl)nmethyl -[ 1,2, 4]

triazol o[ 4, 3-b] pyri dazi n-3(2H) - one, prepared as

descri bed in Exanple 277 and 2-(4-
(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenyl ) ox
azol e were reacted using 15 procedures anal ogous to

t hose described in Exanpl EXABIRIE g/¥e the title

conp - -7- -
o (4 TP aration of 2-(4-CPrifluoromethy Dhegry )8 (d-ehlproplyenyl)c7-phenoxy
i fl uoronethyl) pyr[ig2, m}tﬂazolg{klﬁriﬁphyﬂazn{-%(zm one
1,2, 4] triazol o[ 4, 3-b] pyri dazi n- 3(2H=qne. HPLC: 99% at
8.42 mn (retention tlne) ( Condj Zerbax SB C 18
(4.6 x 75 mn); El utefl! 0% tN 1089%/B, 8 nin
gradient. (A = 90% H20 © 0.1% H3PO4 and B =
10% H20 - 20 90% MeCH - . ); Flowrate at 2.5
nm./mn. UV detection at 2 . M5 (ES): mz 549
[ MtH +; "H NWMR (CDC13, 400 MHz): S 5.32 (s, 2H)
7.23-7.32 (m 2H), 7.40 9 (m 4H), 7.62-7.78 (m
4H), 7.90-8.05 (m 2H), -8.27 (m 1H), 8.81 (s, 1

. -94 EXAMPLE 279 Preparation of
§- (4- Fl ugbapbiaryh £ B4- pyﬂﬁcdbmetﬁylyﬁehz;{lls-Z4~éhlbrdpazrqﬂpf-4hloro-

3- d N E 5 279A
Pr egLS,ﬁ tlpgﬁ) ot 33b]pyr1dazm 3(2H) one ('\g mg, 0. 039 mmol), prepared as

2 B%Q%Ylbedsln@ida%fé Ara (4 DR {0K BL?WX% A8 bR&B! I BhagH).0PRimol),

To a m xture of
2 bétvimeddnyEKz@Dc 61 long 01 7damih - Ihe repctomenikde Fagstired at RT for

mmll% h, and then diluted with 1M aqueous NaOH (3 mL). A yellow precipitate was

10  formed. The solid was collected by filtration and washed thoroughly with H,O. The
crude product was purified by reverse phase HPLC to give the title compound, 2-(4-
trifluoromethyl)benzyl)-8-(4-chlorophenyl)-7-phenoxy-[1,2,4] triazolo[4,3-
b]pyridazin-3(2H)-one (12 mg, 62%) as a yellow solid. HPLC: 99% at 8.31 min
(retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100%

15 B, 8 min gradient. (A = 90% H,0 - 10% MeOH - 0.1% H3PO4 and B = 10% H,O0 -
90% MeOH - 0.1% H3PO,); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS
(ES): m/z 497 [M+H]"; '"H NMR (CDCl;, 400 MHz): & 5.25 (s, 2H), 6.99 (d, ) = 8
Hz, 2H), 7.21 (t, ] = 8 Hz, 1H), 7.37-7.44 (m, 4H), 7.54 (d, J =8 Hz, 2H), 7.61 (d,J =
8 Hz, 2H), 7.79-7.82 (m, 2H), 7.90 (s, 1H).

20
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10 prepared as described in Exanple 244A,
4-(4,4,5,5,-tetranet hyl -1, 3, 2- di oxobor ol an-
2-yl)pyridine (7.99, 38.5 muol) in toluene (80 ni)
under a stream of argon, was added

tetraki s(tri phenyl phosphine) palladium (4.4 g, 3.8
mmol ), followed by an aqueous Na2CO3 sol ution (2M 21
m., 42 mmol). The reaction_m xture was heated to 100C
under argon for 16 h. AfteFXedWEREI7¢0 RT, the

reactio . g€ -
and- ext :Pz;c HEn(?t n@E‘t %&igﬁ%g‘"&é%gﬁ&zﬁ%e co H}n)eyc? Y
organic | ay@mrommvl)w{alshéhtrwzoh[%bmwtttadmaﬂaﬂwse
NaCl . The organic |ayer was dried Ng2SO4), filtered

and concentrated under reduced presgure—-cihe resulting
resi due was purlfleﬁ' g li gaNge 330 g) colum
chr omat ogr aphy el uting alobgﬁ®ent of Et OAc

(30-100% in hexanes to o|v=|tHE title conpound,

2- benzyl -5-chl oro-4-(4 28 ~N
pyridin-4-yl)pyridazin- -one (3.1 g, 27% as a
yell ow solid. LC M5 (pret¥od A): RT=1.95 min, (MtH)+ =

98. -95_279B. P f -B-(4-1l
opheny 24 s P g Ry Bty S SRipraghE7-ghloro-
N 2 EFtFE!z‘bl&[thtﬁpﬁRﬂBiﬂ%gH)A@[% ®0 ﬁ{gao 968 fin1), prepared as
2 benz chl oro-4-(4-pyridin-4
yl) ﬁyscrlbedzinr’ﬁ@mm 276n‘eﬂaﬂ@9hﬂlb'lhwr1®m1@ (716 Ber Gt mmed) th
Bran B3PI SOl QAR Bl RS BORAIREE 12y, .01 manol
gel foltledrby xfmamtdﬁwaﬂlDylnt}Q@dZM Ot II9emL.,j 0.3 &meaoibp dhe deaction
benggl-S (4-fl uorophenyl )

10 py miwiupe wasAtyTeg Af s mrééW%W@ difwtedymith taro fhonesulting
T RRR e i RS 19,0 EHEab R oy
‘NH washed witlOsatvxated NaCl. The organic layer was dried (Na;SQOy), filtered and

concentrated. The resulting residue was purified by silica gel (12 g) chromatography
eluting with a gradient of EtOAc (0-60%) in hexane to give the title compound, 2-(4-

15  trifluoromethyl)benzyl)-8-(4-chlorophenyl)-7-(4-fluorophenyl) ;[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (27 mg, 79%) as a yellow solid. HPLC: 99% at 8.13 min
(retention time) (Cond_i'ti"bns: Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100%
B, 8 min gradient. (A = 90% H,0 - 10% MeOH - 0.1% H3;PO4 and B = 10% H,O -
90% MeOH - 0.1% H3POy); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS

20 (ES): m/z 499 [M+H]"; '"H NMR (CDCls, 400 MHz): & 5.26 (s, 2H), 7.03-7.08 (m,
2H), 7.12-7.18 (m, 2H), 7.25-7.28 (m, 2H), 7.30-7.34 (m, 2H), 7.52 (d, J = 8 Hz, 2H),
7.60 (d, J = 8 Hz, 2H), 8.19 (s, 1H).
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F 1 / To a solution of

2- benzyl - 5- (4-fl uorophenyl)-4-(pyridin-4-yl)pyridazi n-
3(2H)- one (1.04 g, 2.91 nmol) in toluene (15 nL) was
added al umi num chloride (970 ng, 15 7.28 mmol). The
reaction was stirred at 90C for 30 mn. After cooling
to RT, the reaction m xture was poured into water (50
m.). The resulting m xture was extracted wth Et OAc
(3 x 50 nL). The conbi ned BXK4MRELERZYers were washed

L P AL BB R i

and concentr atdeletEBl‘IQI LA tﬂniioﬁﬁ4,8&ﬂpﬁﬂ@az)hﬂ-3(ﬂﬂ)l-ddér at ed
wi th Et QAc- hexane to 20 give the title conpound,

5-(4-fl uorophenyl) - 4- (pyrldln 4-yl )ﬁy }[gﬁﬁﬁsn 3(2H) - one
as an off-white sol cd_ (560 MY-N 09 (et hod
A): RT=1.25 nin, (MH) 68| }g@ 279D. Preparation
of

L(/p,yrldln 4-yl ) pyridazi ne

3-Chl oro-5-(4-fl uorophenyl)
5- (4- Fl ugy gBW}ﬁLQeS%%@XJAb%{hﬁfxéﬁc&lé’ﬁd G}Q:Horr] %g%—&%b{o&%enyl)-

N C N N F/
vvas reacte dur és ana
t ho$b2 disazoldjed- b]pyriﬁaamﬂ(ﬂ{jzarﬁﬁrém@i aseletdiided n Exabdple 273 was

conpound, . . ‘g . .
nﬁ?asﬁeg »ath 2 CremsraprsATinorRaindiPKriding fo gy thy disle fempound,
bng ﬁp&ﬁgg@%m}ophgﬁﬂz £& (B 0orofME) by it 88 )nfe iR 1,2,4]
1- ( Higzalof4.3rblrypHesy-Bi24L)omer i di n- 4- yl ) pyri dazi n- 3-
gl)hydram ne NNHNH2 N N 10 F To a sol ution of
-chl oro-5-(4-fl uorophenyl)4-(pyridin-4-yl)pyridazine
(586 ng, 2.05 mmol) in pyEXAMIELE378rL) at RT was
added hydrazi nenonohydr at e {A) After addition,
the reactTFERArHELN oy gh{%°ﬁllﬂ5'€§l)f7' -@@xprol-Aniphenyy-2-((6-
ti ne(ttrlhhﬁron{e@l?quy?ﬂlmzstlﬂﬂ&hy@? @Qfﬂ'l@gol&[q 3H|pyril&zin-3(2H)-one

reaction mxture was concentra

15
278A. Preparation of 2-(4-Bromophenyl)oxazole.

2-(4-Bromophenyl)oxazole was prepared from 4-bromobenzoyl chloride and
aminoacetaldehyde dimethyl acetal following literature procedures.

20
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15 reduced pressure and the residue was diluted with
water. The resulting m xture was then extracted wth
Et OAc (3 x 50 nmL). The conbi ned organic |ayers were
washed wth saturted Nacl. The organic |ayer was
dried (Na2SO4), filtered and concentrated. The
resulting residue was triturated with Et OAc-hexane to
gi v etitle conp v 1= - )

(5- (Zgﬁ udrrspHatyn yﬁij-?‘g-wl R 4TSyt - Aiexaboyalynrgy
azi ne (45@lmenﬁ§,ﬁz(ﬁ§ an off 20 white solid. LG M
(met hod A): .10 min, (MrH)+ = 282. -97 279F.
Preparati on of

7- (4- Fl uor ophenyl ) - 8- (pyri di ne- 4- { 1,2,4]triazolo[4

,3- b] pyridazin-3(2H) -one H R~oF\To a sol ution of
1,1 -carbonyl diimdazol e él. , 7.86 mml) in THE
(20 5 nL) was added a s on of

1- (5-(4-fluorophenyl)4-( | di n-4-yl)pyridazin-3-

yl) hydr az| 1.57 mmol) in.THE (.5 LJAfter .
addi t i oné (?ﬁg& é?f‘?’?%??‘az‘ﬁFWﬁfe@zﬂﬁﬁg"thé’ﬂéﬂacf%@@’éomn following
Af t afterdfreProceduled® Fie2Gt QL cml%adﬁﬂez eg £99lt&ehnieth T 3,2

and the reaction mxture was then concentrated un

r ed skex@bgrplag Juyliphemhloxazodd. due was diluted with vvater.
The resultant m xture was extracted with EtQAc (3 x

100 10 nl). The conbi ned organic | ayers were washed

Wi t 278@1 urbaepitatialCof 8- €hiurgpiengl)-7-aly@kazwd2-ydyphesyl)-2-((6-

(Na2SO™4) , flltered and concenirate resu

Foai due. wAIRarPRERADBHAIRC Y RECHE A Lol eaioid Beyratacin-
1pitle conpy ene’ - (4-f 1 uorophenyl) - 8-
(pyridine-4-yl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H) -

one (440 ng, 91% as a yellow solid. M5 (et hod A):
RT=1.27 min, (MH)+ =c308 E/286FPr epar ati on

of )§

2- (4- (1 soxazol - 5-yl) benZW y>-AM %orophenyl) 8- (pyri

din-4-yl)- [ 1,2,4] trlazolo[4 3-b ]
pyri dazi n- 3( 2H) - one N\

7-Chloro-8-(4-chlorophenyl)-2-(6-(trifluoromethyl)pyridin-3-yl)methyl-[ 1,2,4]
triazolo[4,3-b]pyridathj3(2H)-one, prepared as described in Example 277 and 2-(4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)oxazole were reacted using

15  procedures analogous to those described in Example 276 to give the title compound,
8-(4-chlorophenyl)-7-(4-(oxazol-2-yl)phenyl)-2-((6-(trifluoromethyl)pyridin-3-
yl)methyl)-{1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. HPLC: 99% at 8.42 min
(retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100%
B, 8 min gradient. (A = 90% H,O - 10% MeOH - 0.1% H;PO4 and B = 10% H,O -

20  90% MeOH - 0.1% H3POy); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS
(ES): m/z 549 [M+H]"; '"H NMR (CDCls, 400 MHz): 8 5.32 (s, 2H), 7.23-7.32 (m,
2H), 7.40-7.59 (m, 4H), 7.62-7.78 (m, 4H), 7.90-8.05 (m, 2H), 8.24-8.27 (m, 1H),
8.81 (s, IH).
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N F 20 The title conpound was prepared by reacting
7- (4-fluorophenyl)-8-(pyridine-
4-yl)-[1,2,4]-triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one,

prepared as described in Exanple 279F,

5- (4- (bronmonet hyl ) phenyl )i soxazol e, prepared as
descri bed in Exanpl e 250A by procedures anal ogous to
those described in Exanple 2 as a yellow solid (68%.
HPLC. 99% at 5.46 min (retention tine) (Conditions:

Zorbax SB C 18 (4.6 x 75 rAEQ'a r ted with 0%to
100% B, 8 min gradient. (A= BH&‘ - 10% MeOH - 0.1

% H3PORreradatibrirof1006 Fiatroph@WH)-B& pltidinO4-316[ 2 A{¥#azolo[4,3-
Flow rate at 2.5 nL/nln UV,  detection at 220 nm). M
(ES): iz 465 [ MrH +; - hinyvidaeeciil)-ore0 Mz): S 5. 25
(s, 2H), 6.51 (d, J =0.96 Hz, 1 H) 7. 01 7.09 (m
2H), 7.11-7.18 (m 2H), 7.:23 (dﬁN J, = 4.40 Hz, J2
1.76 Hz, 2H), 7.51 (d, J 98. ¥, 7.77 (d, J =
8.3 Hz, 2H), 8.21 (s, 1 H) . 8 Rd, J =1.76 Hz, 1
H, 8.61-8.64 (m 2H). EXAMA NPreparation of
2- (4-1soxazol - 3-yl ) benzyl) 4-f | uorophenyl)-8-(pyrid
gn-4-yl)- 10 [1, 2,41 F
triazol o[ 4, 3-bl pyridazin-3(2H -one N-1IC) N O N F The
title conpound was prepared by reacting
7 ( uo di - Ml _ _ _
AL T TRGRTRIG o PR %5?.‘*’5" Fpridin 4y pyridarin 308 -one
descrlbed in Exanple 2K
3-(4- (brononet hyl ) phenylW.i
described in Exanple 251A"15
to those described in Exang
2- (4-isoxazol - 3-
yl ) benzyTy am%mrefdf@dveopﬁe‘n@fdl):hlsn(pmiddzm B4D g (01§ @,42)mmol),

Q %B&E&ésé?esg%t%ﬁa% gggté@ %&%@é ,?T%tﬁ%[ngt l l o d%xlogorolan-
( Congi)pyridise (7.9608 haxon5) @ tdl&gx(e4(86 n&)ﬂﬁiémi)s;treﬁh of egon, was
A s £ e Hovndb o

HSPQfDeou &ﬁ%lﬁlﬁ&?(m 9. n5L o/ rH?nHl) We AelRnthRRrévas heated to
220 . ME (ES): m 2 465 [ Mt +

100°C under argon for 16 h. After coolmg to RT the reaction mixture was poured

15 into water (200 mL) and-extracted with EtOAc (3 x 150 mL). The combined organic

oI prepared as

by Nr or es anal ogous
No giwe

layers were washed with saturated aqueous NaCl. The organic layer was dried
(Na,SOy), filtered and concentrated under reduced pressure. The resulting residue
was purified by silica gel (330 g) column chromatography eluting with a gradient of
EtOAc (30-100%) in hexanes to give the title compound, 2-benzyl-5-chloro-4-(4-

20  pyridin-4-yhpyridazin-3(2H)-one (3.1g, 27%) as a yellow solid. LC/MS (method A):
RT=1.95 min, (M+H)" = 298.
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NVR (CDC13, 400 MHz): 8 5.26 (s, 2H), 6.65 (S, 1 H),
7.07 (t, J =8.36 Hz, 2H), 7.10-7.18 (m 2H), 7.23
(d, J =5.30 Hz, 2H), 7 51 (d, J = 8.36 Hz, 2H), 7.80
(d, J = 7.88 Hz, 2H), 8.21 (s, 1 H, 8.45 (s, 1 H),
8.62 (d, J =5.30 Hz, 2H). -99 EXAMPLE 282 Preparation

of

7- (4 Met hoxyphenyl ) (pyri_di ne-4-y pﬁé ]triazol oL

4, 3279 p}’r?mzﬁlw sftlzﬁyn%yﬂré (ﬂrﬂlmﬂwen & @ysldzaﬂl)l)y" azin-
Pr eparati g

SChIoro4(pyr|d|n4yI)p ridazin-3(2H)-one N~ O NH
N C To a suspension of N¥
2- benzyl - 5-chl or o- 4- (4- py&l g\}/ pyti dazi n-3(2H) - on
e (3.99, 13.1 nmmwol) prepared as’ de bed in 279A,
in toluene (65 nL) was o@ Qzal u chl ori de

(4.37g, 32.7 mmmol ). The ure was stirred at 90C for

lh. After this tinme, the Yeaction m xture vvas cool ed
to RT.

et one. andredfsnind i bEerk Feml o ueR Bk {8 -«

Fheyl)pyaidarid- PIIEcoR ainaﬁeﬂuwﬁph@ﬁ)}l |b6ﬁinﬁ£bcbyusﬁdg| ﬁrb(ﬂ:ﬂhx@ﬂ analogous
and vvashed w.th Et ctozfglve . of the ti

confollipte destibed fiewmpls 2 rThﬁacgudémdAJet wap wrtﬁﬁd Ev sitiga gel
( ZX):olﬁlrﬁg cfnl?)?na réi)‘ﬂm éﬁ@g tlfértgl%%bﬁlpl)lﬂiﬁeﬁ%e .@- mgﬁ) henyl)-4-

wi t h sat urated aqueou he or gani c

dri Gd/rl@NanrxdaimH(zH)thearidZ/lﬂziSr(mtitoriaﬁ)eBT—Z'ﬁémm (M+H)" =
obt 25§1ed residue was triturated with Et OAc- hexane to
give ddditional 0.7 g. Together 2.5 g (92% of the
10itle corrpound

5-chloro-4-(pyridin pyridazi n-3(2H) -one was
obt 37Med XRseppnatgr of inhiy F&wmheayl)ﬂcfpmdmfbvhwwhezm--”(lﬂ) -one
RT=0.48 mn, (MtH)+ = 208. o

|

NS I NH
=N

F
To a solution of 2-benzyl-5-(4-fluorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-

one (1.04 g, 2.91 mmol) in toluene (15 mL) was added aluminum chloride (970 mg,

15 7.28 mmol). The reactlon was stirred at 90°C for 30 min. After cooling to RT, the
reaction mixture was poured into water (50 mL). The resulting mixture was extracted
with EtOAc (3 x 50 mL). The combined organic layers were washed with saturated
aqueous NaHCO3, saturated aqueous NaCl. The organic layer was dried (Na;SOy),
filtered and concentrated. The resulting residue was triturated with EtOAc-hexane to

20  give the title compound, 5-(4-fluorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-one as an
off-white solid (560 mg, 70%). LC/MS (method A): RT=1.25 min, (M+H)" = 268.
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282B. Preparation of
3,5-Dichloro-4-(pyridin-4-yl)pyridazine NI CI N dC

N A suspensi on of conpound

5-chl oro-4-(pyridin-4-yl)pyridazin-3(2H) -one (2.5 g,

12 mol ) in POC13 (20nmL) was heated at 120 C for 3h.

After this tine, the -100 reaction m xture was cool ed

to RT. The reaction m xture was concentrated under

r ed¥démn. rP€§B%F|aE'0“ vﬁér%rar%@dﬂ\l@gpbwlM/a(ﬁyrlﬂ@aét-éapyrldazme
The forned

dation and washed

of f - mhlte 5 SO|Id (1. 8 g, LT M5 (et hod A):
RT=0.70 mn, (MH)+ = 226..282€. Preparation of

3- Chl or o- 5- (4 nethoxyphenyl) 4-pyridin-4-yl)pyridazi ne
N d N R4HEeeephehd)-ti(pyralic-dryhoymdhzina¥2H)-epawedrelted with

3, 5-di chl 4- din:4 10yl i dazj .
¢ OBy Pt bR e bt e e o BERRAIEEAACTS eive the
3naltpig @Uspbithd! 5eBI8ro- Si@ﬁﬂﬁd)rb niyT)4- E@s@iam £yBfAHAabige OLEAMS
3-chl or o- g 4- met hoxy phegﬁ -4-pyridin-4-

yl)pﬂylﬁhﬁéﬂ)n%T L4 we, MeHhoo289: RT=1.58 nin, (MtH)+ =
298. 282D. Preparation of

1- (5- (4- Met hoxyphenyl ) -4- (pyri di n-4-yl) pyri dazi n-3- 15
yl ) RY9Eaz iPrepddatibiNo¥1 -(IN(4-Huorhiph iz O3-@yridined-y1)pyedazin-3-
conpound ared by reacting

3-chl or o- MT%XR ¥t oxyphenyl ) -

10
To a solution of 3-chloro-5-(4-fluorophenyl)4-(pyridin-4-yl)pyridazine (586

mg, 2.05 mmol) in pyridine (3 mL) at RT was added hydrazine monohydrate (0.6
mL). After addition, the reaction was heated to 100°C for 3 h. After this time, the
reaction mixture was cooled to RT. The reaction mixture was concentrated under

15  reduced pressure and theﬁ residue was diluted with water. The resulting mixture was
then extracted with EtOAc (3 x 50 mL). The combined organic layers were washed
with saturted Nacl. The organic layer was dried (Na,SO,), filtered and concentrated.
The resulting residue was triturated with EtOAc-hexane to give the title compound, 1-
(5-(4-fluorophenyl)4-(pyridin-4-yl)pyridazin-3-yl)hydrazine (450 mg, 78%) as an off-

20  white solid. LC/MS (method A): RT=1.10 min, (M+H)" = 282.
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4-pyridin-4-yl)pyridazine wth hydrazi ne nonohydrate
by procedures anal ogous to those described in Exanple
244H to give 1-(5-(4-nethoxyphenyl)-4-(pyridin-4 20
yl')pyridazin-3-yl)hydrazine. LG M (nmethod A): RT=1.18
mn, (MH+ = 294. -101 282E. Preparation of

7-(4 Met hoxyphenyl ) - 8- (pyri di ne-4-yl) -
[1,2,4]triazol o[ 4, 3-b] pyridazin-3(2H -one HO N N
H3C,23% he Rmpal@tieonbdt(ﬁd*‘ luerophersiB-¢pyridine-dad)-[ 144 triazolo[4,3-
1-(5-(4 th

(pyridi nm} )%a%rll géﬁ)n'@ yl ) hydrazine with

car bonyl di i m dazole (CDI) by proceduies anal ogous to
those described i n Exanpl eN F tnor'gi ve

[
(2K) -one. LC MBS

1,2,4]triazol o[ 4, 3-b] pyri dazi n-
=N320. 10 EXAMPLE 283

(method A): RT=1.37 mn,
Preparation of
2- (4-1soxazol - 5- yI)benzyF - T-(4- met hoxyphenyl ) - 8- (pyri

di n- 4-yl jazol o i,daz 3(2

o N Y NTogsStoipe i -8 O‘V[fméd%z]é’%yoﬁg 1k "B‘FQ%%OQSF (20
by rrﬁ[&l)&ﬁdsﬁ@d&i-e(ﬁrsﬁ@knbﬁbﬁ DJOS‘rWHhoﬁpﬂe&yb@-@yrﬂirﬂﬁyﬂpﬁﬂ&z{n 3-
1,2,4]triazolo[4 b pyrlda2|n 3(2 , Pprepared as
desé’ll Ylrazing,(44 %%.b g ) in THF (5 mL). After addition, the reaction
5-( 4n1§( F@mtatw kg 9@%%&%@%50 h%'r &R AL re¥as cooled to RT

described In A by proce ures anal ogous to
t hosied dasrmcnbleduﬁumvms ¢hed coocepirated asdea redpedd pesssel Thi residue

HPLC: 96 .5.53 m retentlon tinme Condi tpons: _
or 815 UHe@ Wi Wifer! d s Fopg e B AT 098 P A 100
18, &Iyl ThdoashiRAtorgdnt Iy &Q%@Z@shedjﬁﬁﬁ urdRPNac1.OTHBrganic

H3PO4 and B = 10% H20O - 90% MeCOH - 1% H3PO4) ; Fl ow
r at éaygt was dried (Na,;S0Oy), filtered and concentrated The resultmg residue was

triturated with EtOAc-hexane to give the title compound, 7-(4-fluorophenyl)-8-
(pyridine-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (440 mg, 91%) as a yellow
solid. LC/MS (method A): RT=1.27 min, (M+H)" = 308.

15
EXAMPLE 280
Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-fluorophenyl)-8-(pyridin-4-yl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
O-N
\ |
20 The title compound was prepared by reacting 7-(4-fluorophenyl)-8-(pyridine-

4-yl)-[1,2,4]-triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in Example
279F, 5-(4-(bromomethyl)phenyl)isoxazole, prepared as described in Example 250A
by procedures analogous to those described in Example 2 as a yellow solid (68%).

HPLC: 99% at 5.46 min (retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm);
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2.5 nb/mn. W detection at 220 run). M5 (ES): mlz 477
[ MHH] +; 'HN (CDC13, 400 MHz): S 3.81 (s, 3H), 5.25
(s, 2H), 6.51 (s, 1H), 6.84 (d, J = 8.8 Hz, 2H), 7.07
(d, J = 8.8 Hz, 2H), 7.10=7.30 (m 2H), 7.51 (d, J =

8.3 Hz, 2H), 7.77 (d, J =8.3 Hz, 2H), 8.22-8.30 (m

2H), 8. 60- 8 70 (m 2H). - 102 EXAMPLES 284 TO 353 The
fol |l ow ng npl es were prepared accordi ng to nethods

and Eél#t@ﬁ:éfal! Pésto 19868 minmeadiente(AND Ae 20 1 1984 MeOHHA. U5

Ret gb Qﬁd\@&éogpgi : g@afﬁg%(éﬁ‘ '62} pgxsggéeﬁo&'\éﬁ'é')at 238 /min. UV

) olldcﬂ:ctronS‘at 220 huindl. MS éES) %z 4@gqm+m87wzlmm&ﬂici1;gmgggﬂ5). 5
495

2024 5452485 td ]I g 1n. 585708, 2353 11 s gm 20, 7.23

510%dc151¢£m|4© Hﬁu I 7§qu@#1}1 I‘7%1 LG ReUeNdHNT. VRASI = 8.3 He,

ecs hserved
2H), 8.21 (s, IH) 828 (d,J=1.76 Hz, lH 8.61-8.64 (m, 2H).

EXAMPLE 281
Preparation of 2-(4-Isoxazol-3-yl)benzyl)-7-(4-fluorophenyl)-8-(pyridin-4-yl)-
10 [1,2,4] triazolo[4,3-b]pyridazin-3(2H)-one
N-o

4
—

The title compound was prepared by reacting 7-(4-fluorophenyl)-8-(pyridine-
4-yl)-[1,2,4]-triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in Example
279F, 3-(4-(bromomethyl)phenyl)isoxazole, prepared as described in Example 251A

15 by procedures analogous to those described in Example 2 to give 2-(4-isoxazol-3-
yl)benzyl)-7-(4-ﬂuorogh9_nyl)-8-(pyridin-4-yl)-[1 ,2,4] triazolo[4,3-b]pyridazin-3(2H)-
one as a yellow solid (59%). HPLC: 99% at 5.33 min (retention time) (Conditions:
Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A = 90%
H,O - 10% MeOH - 0.1% H;3PO, and B = 10% H,0 - 90% MeOH - 0.1% H;PO,);

20  Flow rate at 2.5 mL/min. UV detection at 220 nm). MS (ES): m/z 465 [M+H]"; 'H
NMR (CDCl;, 400 MHz): 8 5.26 (s, 2H), 6.65 (S, 1H), 7.07 (t, J = 8.36 Hz, 2H),
7.10-7.18 (m, 2H), 7.23 (d, J = 5.30 Hz, 2H), 7 51 (d, J = 8.36 Hz, 2H), 7.80(d,J =
7.88 Hz, 2H), 8.21 (s, 1H), 8.45 (s, 1H), 8.62 (d, J = 5.30 Hz, 2H).
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295 siy 7.36 513 296 3.42e 525 297 7.66 525 94,1
298 7.44 540 299 = 7.39 538 Pal &11111 b 300 8.05
529 301 yw  8.18 511 g v w 302 8.03 548 wu it 303
7.68 b 506 304 6 483 305 6.34 483 b 306 5.27 467 b
307 =~. 5.02 472 i y rPP ~. - R~ - 104 Exanple
Nunmber Structure HPLC Retenti on Mass Specs Tinme (mn)

Observed (M+rH) 308 4.79 474 309 5.35 479
EXAMPLE 282

Preparation of 7-(4-Methoxyphenyl)-8-(pyridine-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one

282A. Preparation of 5-Chloro-4-(pyridin-4-yl)pyridazin-3(2H)-one

To a suspension of 2-benzyl-5-chloro-4-(4-pyridin-4-yl)pyridazin-3(2H)-one

(3.9 g, 13.1 mmol) prepared as described in 279A, in toluene (65 mL) was added

10 aluminum chloride (4.37g, 32.7 mmol). The mixture was stirred at 90°C for 1h. After
this time, the reaction mixture was cooled to RT. The reaction mixture was
partitioned between EtOAc and saturated aqueous NaHCOj (adjusted pH to 7). The
formed precipitate was collected by filtration and washed with EtOAc to give 1.8 g of
the title compound. The aqueous layer was extracted with EtOAc (2x) and the

15 combined organic layers’'were washed with saturated aqueous NaCl. The organic
layer was dried (Na;SOy), filtered and concentrated. The obtained residue was
triturated with EtOAc-hexane to give additional 0.7 g. Together 2.5 g (92%) of the
title compound, S-chloro-4-(pyridin-4-yl)pyridazin-3(2H)-one was obtained as an off-
white solid. LC/MS (method A): RT=0.48 min, (M+H)" = 208.

20
282B. Preparation of 3,5-Dichloro-4-(pyridin-4-yl)pyridazine

N~ ' Cl
AN | \l:l
cl 2N

A suspension of compound 5-chloro-4-(pyridin-4-yl)pyridazin-3(2H)-one (2.5
g, 12 mmol) in POCl; (20mL) was heated at 120 °C for 3h. After this time, the
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310 '- F 6.93 482 311 7.11 482 312 7.6 b 490 313 a
Y#- S5.F7'" 503 314 5.99 531 315 1 5~ t 7.47 482 ?

FI'F 316 7.53 549 317 3.43e 448 318 4.69 529 319

4.15 481 p .'Y u:isMk3f y!'". 3204.13 481 | - R - 105
Exanpl e Nunber Structure HPLC Retention Mass Specs

Time (mn) Observed (MrH) 321 "." 3.85 482 322 0.'=

3.4 440 323 2.62 461 324 2.53 461 325 4.25 419 326
3. 2geactiggnmixgurg was copded todPlzr Therpactign migmre wasgopcenprated ggder
329 reduced [Sr'es'sut%: e obtirted residue was treated with ice-cold saturated aqueous
NaHCO;, The formed precipitate was collected by filtration and washed with water
to give the title compound, 3,5-dichloro-4-(pyridin-4-yl)pyridazine as an off-white

5  solid (1.8 g 67%). LC/MS (method A): RT=0.70 min, (M+H)" = 226.

282C. Preparation of 3-Chloro-5-(4-methoxyphenyl)-4-pyridin-4-yl)pyridazine

The title compound was prepared by reacting 3,5-dichloro-4-(pyridin-4-
10  yl)pyridazine with 4-methoxyphenyl boronic acid by procedures analogous to those
described in Example 279D to give 3-chloro-5-(4-methoxyphenyl)-4-pyridin-4-
yl)pyridazine. LC/MS (method A): RT=1.58 min, (M+H)" =298.

282D. Preparation of 1-(5-(4-Methoxyphenyl)-4-(pyridin-4-yl)pyridazin-3-
15 yl)hydrazine

The title compound was prepared by reacting 3-chloro-5-(4-methoxyphenyl)-
4-pyridin-4-yl)pyridazine with hydrazine monohydrate by procedures analogous to
those described in Example 244H to give 1-(5-(4-methoxyphenyl)-4-(pyridin-4-

20  yl)pyridazin-3-yl)hydrazine. LC/MS (method A): RT=1.18 min, (M+H)" = 294.
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330 2.82° 553 331 3.23 539 ;ar 332 "~ -emu 3.34

488 Ya' 333 ~:. 3.96° 488 riwtx '.. - 106 Exanple
Nunber Structure HPLC Retention Mass Specs Tine (mn)
Observed (M+H) 334 ;s .. 3.08 501 335 - ' 3.29c 533

tt 336 3.27c 562 337 2.77c 486 338 3.13° 521 339
2.82c 553 340 3.23c 539 - s'A Y. -rtidi. 341 3.34c
488 342 i - 3.96c 488 343 3.08c 501 - iK Q 344
3. 6382B338 Preppyatiomof37-gEMetlpyphary)38-(py ridineé-yl)- 107

Exampl e NyTBQfer bbb foyHRkSinBRbANLAON MaSS Specs

10

15

20

The title compound was prepared by reacting 1-(5-(4-methoxyphenyl)-4-
(pyridin-4-yl)pyridazin-3-yl)hydrazine with carbonyldiimidazole (CDI) by procedures
analogous to those described in Example 279F to give 7-(4-methoxyphenyl)-8-
(pyridine-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. LC/MS (method A):
RT=1.37 min, (M+H)" = 320.

EXAMPLE 283
Preparation of 2-(4-Isoxazol-5-yl)benzyl)-7-(4-methoxyphenyl)-8-(pyridin-4-yl)-
[1,2,4] triazolo[4,3-b]pyridazin-3(2H)-one

N\ |

The title compound was prepared by reacting 7-(4-methoxyphenyl)-8-
(pyridine-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in
Example 282, 5-(4-(bromomethyl)phenyl)isoxazole, prepared as described in
Example 250A by procedures analogous to those described Example 2 to give as a
yellow solid. HPLC: 99% at 5.53 min (retention time) (Conditions: Zorbax SB C18
(4.6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A = 90% H,O - 10%
MeOH - 0.1% H3PO4 and B = 10% H,0 - 90% MeOH - 0.1% H3PO,); Flow rate at
2.5 mL/min. UV detection at 220 nm). MS. (ES): m/z 477 [M+H]*; '"H NMR (CDCl;,
400 MHz): 6 3.81 (s, 3H), 5.25 (s, 2H), 6.51 (s, 1H), 6.84 (d, J = 8.8 Hz, 2H), 7.07
(d, J=8.8 Hz, 2H), 7.10=7.30 (m, 2H), 7.51 (d, J = 8.3 Hz, 2H), 7.77 (d, J = 8.3 Hz,
2H), 8.22-8.30 (m, 2H), 8.60-8.70 (m, 2H).
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Time (mn) Observed (MrH) 347 3.74° 486 348 ,.. WON
3.36c 526 349 3.15 533 350 2.82c 512 351 2.87c 514
352 3.08c 501 3.2c 513 353 'v-,- N1 EXAMPLE 354
Preparati on of 8-ChUoro-7-(4-chloro-phenyl)-2H|
1,2,4] triazolo[4,3-b]pyridazin- 3-one NNH O O N
N 5 d 354A. Preparation of

2- Benzyl - 4- chl or o- 5- met hoxypyri dazin-3(2H) -one O C
N I N MO - 108 To a solution of

2-benzyl -4, 5-di chl oro- % R #Lqﬁ%ﬂeré-ﬁg (22.31 q,
87.47 ol ), prepared as described In anpl e 244A,
in dry MiGk{qlbwingiElamplesO@re praparechatnterlingy to pwitlsels and procedures
sol lééi on of sodi um net hoxi de in net hanol (25% wei ght
in ;25 nmL). The m xture was slowy warnmed up to
soom tenperature and stirred for 18 h.

Example Number Structure HPLC Retention Mass Specs
Time (min) Observed (M+H)
284 8.22° 511
285 9.01° 537
286 7.26° 559
287 7.2° 496
288 8.15° 481
289 8.46° 495
290 8.23° 529
291 8.41° 565
292 8.1° 539
293 8.07° 525
294 7.53° 567
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5 The reaction mxture was diluted wth nethyl ene

chloride (200 nL) and filtered. The

filtrate

concentrated to afford the title compound,
2- benzyl - 4-chl or o- 5- net hoxypyri dazi n-3(2H) -one (22.2
g) which was >95% pure as judged by HPLC and was used

in the next

reaction,

was

Exanpl e 354B, w thout further

purification 10 354B Preparation of

2- BelewapipleNamberr p- 5- Hiyehterypy i ddPLERe(eptpn orle  DMasSISpecs
N |[HO N To a suspension of Time (min) Observed (M+H)
2- henzyl 295 chl or p§& i dazi irP2H) - oe (22. 3@
8747 mmol) in wag 1), potassi um hydr oxi de
(5/89g) was addef ture was heated to
reflux. After 3h! B was then cooled to room
15 [t erpeP¥ ure ahd hydr od2ric adi d was525
added and the pH o ijlon was adjustgd to 3.0.
The precipitate washed with watler and

dr ired—ung redpc to i the—tite
corrpound?s’}Z- benzyl hydro>\?;6pyri dazi|n- 525
3(2H)-one (20.45p) solid. HPLC : 32.40 min
20(354C. Preparafli

2- Benzyl 249g Chl or p-E bhenyl )7-4P pyri dazi n- 3540
ong O C1 NI \ - goll ut i on of

2- benzyl - 4- chl or p-§ dyni dazi n-3(2H)-one (7.84
g, 33. 1 mmol) | gsicihl oride (1100 1) at
“10C, wa29%dded [t 25 (43939, 39./75 b8
folll owed by trif] Iff oni ¢ anhydride (I Qg,
35/45 mol ). The| g stirred for 30 nin and

t hgmpourgd T ntor < i sotutigrrsof — 0 FiN—aque
hydrochl oric acid § | The m x;gubrse was tthen 525
exfracted with - chloride (3 x|200 niL).

The¢ conbi ned org

301

bre washed with

302

303

304

305

306

307

8.18° 511
8.03° 548
7.68° 506

6" 483
6.34° 483
527° 467
5.02° 472
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wat er and saturated aqueous NaCl .
filtered and

was dried (MgSO4),
reduced pressure to give the corresponding triflate

(12.91 g) as a pink oil

This materi al

The organic
concentrat ed

was d

| ayer
under

i ssol ved

inal:1 mxture of THE (55 nL) and MeOH (55 5 nlL) and
the solution was degassed with argon.

| orophenyl boronic acid (2. 37 a.

15.18 mmol ) .

1899,

hExanepléNambld ¢r odStruante- but|y| HROSdutengippal
1.65 nnnl) and pota33|unrn&mhﬁn@te (

wer
rod

thén diluted with

sol
The
sat
(M

m t enperat ure

ution was exti
conbi3fed or g4

sSA), filtere(

oK

urat ed aqueous

D

j.

pr
chr
(2:
2- 1

onatoaﬂgphy of
1) to give thg
enzyl -4-chl or

adt
TC | <

chl
sol
4- (
NH

or o- phgnyl ) - 2
id HPLC: 3.]

Chl or 0- 5- (4- chl
N Cl 2-Benzy

H
in
24.

yridadila-3 -o
tol uene (50 m
1 20 nnDI) ma‘

was
was

m),.

(3

cooléx to RT
The
x 200 nmL). Th

W t
(M
pr €
chr

h wat g4 (500
SH), filter
rssure. The re
omat ography o

tit
chl
sol

| e codpdund,
or ophenyl ) - 2H
id. HPLC : 2.

316

317

318

319

320

| adi Ma3s Specs
1306ser@d (M+H)

XTUT € Jpgh ST T

He reacti on m xt
m.). The result

red at 474
ure was

i ng

Cl2 (2 x 200 ni). 10

re washad with water an@
dgrgani c |l ayer was dried
ated under reduced
|
|Jul I I T ullll
{1 |using éhgfanes /| Et Oac 482
und,
one 3..P1@ as awhite 4g
D. Preparation df
+ pyridazin-3-one 0 Cl
(4-chl or o- phenyl ) -2
D65 mmd) was di ssol vago
hl ori de (A1Cl13,| 3.22 g,
gnd the reaction mxture
1 +hp ronect N m vtiirp
T, CI1TC b\,u\.all T LAY O
ed i nto¥ ce- watler (20663
las extracted with Et OAc
anic layers wgre washed
I ¢ | ayggobwas drli ed 531
rated under reduced
iiffied by col um |25
sing Etcmc to dive the
7.47° 482
ne (2.33 g) as |a white
7.53° 549
3.43° 448
4.69 529
4.15 481
4.13 481
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354E. Preparation of

3,4-Dichl oro-5-(4-chl orophenyl) -pyri dazi ne
Cl 4-Chl oro-5-(4-
9.65 nmol ) was
The reaction m xture was placed in an oi

(2.33 g,

chl or or phenyl

- 2H pyri dazi ne-

bat

A N N

3-one

suspended in POC13 (1 InL).

h 5

preheated at 110C for | h. After cooling to RT, the
m xture was pour d over 200 g ice to ﬁlllpn(‘h the
exd eExanRBONSmberd | t he Straciwiet ant| sHPLERsteniies gxt r ddess@pecs
wi tih Et OAc. The conblned_orqcnlc’havémaﬂmere vabgeaatd (M+H)
wi tfh wat gp; The e was drzesl (Mg3O4), 482
filltered and con der reduced presqure to
gi\ethe title c
ylD-pyridazine (242 6 g) as
a i ght 982IOM/SJIi 10 3. 263 n 354, 440
Pregparati on of 3
1-[|4- Chl or o- 5- ( 4; %1 )[- pyri dazi n- 3-yl|] -
hy drazing NANHZ—GE =I5
3, 4- Di chﬁggb 5- (4} TI)-pyri%g%ine (4.0 g, 461
23./1 nmol) was sUs ifsobut anol (150 |nL) at OC
and hydrazi ne nond 41 g) was added | dropw se
ovegr 10 mp#. The tiure wasssl owl y [war ned4gp
to|RT and stirred The m xture was [cool ed in
an|ice/ water bath g and filtered. The white
solid_thus obtaiheck ed with cold |Qnrrnnann
and dried?®o give 20 conpohad, 419
1-[{4-chloro-5-(4 yli) - pyri dazi n- 3-yl ] - hydr az
i ng, (5 0 g) as a id. HPLC : 1.65 mn - 111
354G rat+o s
8- Chloroggg(4-ch 2t 1, 2.°4% ri azol|o[ 4, 3- 33
327 3.27¢ 562
328 2.77° 486
329 3.13¢ 521
330 2.82° 553
331 3.23°¢ 539
332 3.34° 488
333 3.96° 488
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b] pyridazin-3-one N-NH Cl |
sol ution of triphosgene (30.4 g, 102.4 mol)

~O N N Cd To a

in THE

(300 m), 1-[4 5

chl oro- 5- (4-chl or o- phenyl ) - pyri dazi n- 3-yl ] - hydr azi ne

(6.52 g, 25.61 mmmol) was added in portions over 15

mn at roomtenperature. The m xture was stirred at

room_tenperature for 4 h After this tinme the

soljuExamplewsmperu ed Bmrucuiece/ at BPLC3B®entibh, | andMasseSpecs

requlting light yellow solid was chihledniii®d by Observed (M+H)

filltrati gnqg The $ol Egls ® nded w{pgcaqueous O. SNs501

HCI| and water. |1 driled under vacuumto give

the title 10 conpou g gf

8-ghloro-7-(4-chlor#@ -2H [

1, 2, 4] t r 3320l o[ 4] 3- zin- 3-onk2¥s a lilght 533

yelll ow solid. HPLC in;| M5, MrH = 281.| EXAMPLE

354 Preparation Df

2- ((4=(ts zot—="57y1 =—3=[CNT Ot =(A4=—chhorophen

)- |15 [13364]triazo ]pyrldazﬁ%j (ZFD dne éé%

CI]JANO ~N Ci1|To i on

8- ¢hl oro-7-(4-chlor -[

1, 2, 4] trazol o] 4] 3- zir}- 3(28.7pne (300 nmg, 486

1.07 mol ), preparede sscrifbed i n Exanpl e (354, in

DV (5 nbL) was @dd 8 (180 ng, 1.3 mmol))

folllowed by 5-(412Q net Hyl ) phenyl )i soxdzol e (305

mg,| 1.283A%ol), prd | ddscri bediin  Exdnple 521

250A. The reactipng fag. stirred at 7dC for 2

h. |The reaction I gqool ed to RT, di|l uted

wi trh—wat 25—t citpttates fprred—The—soli¢

was colléé?ed by|fil . The soﬁ%%ymas wgdshed mF%%

watler (2 x 25 nL il by hexanes (20 nl). The

sollid was dried {n oyen at 40C. The
340 3.23° 539
341 3.34° 488
342 3.96° 488
343 3.08° 501
344 3.65° 538
345 3.65° 538
346 3.11° 476
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112 title conpound
2-(4- (i soxazol -5-yl)benzyl)-8-chl oro-7-(4-chl or ophenyl

)- [1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H) - one (450 ny,
96%9 was obtained as a yellow solid. HPLC : 3.50 m n;
MtH = 438. 5 EXAMPLE 357 Preparation of
2-(4-(1soxazol -5-yl)benzyl)-7-(4-chl orophenyl)-8-(pyri
din-3-yl)- [ 1,2 4] triazola [4 3-b]l pyridazin-3
( 2H) ExamepleNuinbér | i NStudire O |N MPLC Reteatistt i rr ed Mass Specs
soljution of 2-(4i(isoxazol -5-yl) bdhmythind- chl|or@bsérved (M+H)
10 347 3.74° _ 486
chljorophenyl )-[1 4, 3-b] pyri dazin-3(2H)-on
e (100 ngy, 0.23 | ed as described in
Exanpl e 355, in in a round bot{t oned
fl ask wa48 added my, G.-3¥14 mml|) undef2@
st rleam of argon
t etlramet hyl - 1, 3, 2-yl)pyridine (61 ny,
0. GW S FVTgQrous 33
stifrring, 2C33 nnol) pre-di ssal ved iﬁ
15 [water (0.25 m o the suspensign. argon
wag bubbled thro ension for 10 nin before
t hg TTasksgas pl bat h ypgoeheated at 1202
The reacti on was fl ux for 6 dayg. The
regcti on was the ool to RT and poured
i ntlo water (10 m ing mixture wag
extiractedshith E nL). P conbi fed 514
organi c | ayers w h water (2 x 10 nL) 20
fol|{l owed by sat uf NaCl (2x SHU.'me
ordg o troet educeq
pressure?g%gtain purlpﬁga by reverse >01
phase HPLC to ¢ conpound,
2- (4- (i soxazol - (4- chl or ophenyl}) - 8- (pyri
din-3- yhk¥3[1, 2, - b] pyrs.dazi n- 3(2H) - ong13
(8.5 ng, 8% as solid. HPLC: [2.98 mn
MtH = 481; 1H NM n 8.61 (1H, d, [J=6.05
Hz),_8.55 25 (1 b e ), 828 (1 H d_J=220
Hz)), 8.19 (1 H, s) 7.76 (2H d, J=10.0 Hz), 7.69
EXAMPLE 354
Preparation of 8-Chloro-7-(4-chloro-phenyl)-2H-[1,2,4]triazolo[4,3-b] pyridazin-
3-one
N—NH
cl J)=o
N
P
5 cl
354A. Preparation of 2-Benzyl-4-chloro-S-methoxypyridazin-3(2H)-one
o -
c
N
e
Me0” 7
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(1H, d, J=5.0 Hz), 7.51 (2H, d, J=10.0 Hz), 7.31-7.33
(3H, m, 7.09 (2H, d, J=5.0 Hz), 6.51 (1H, s), 5.25
(2H, s). -113 EXAMPLE 357 Preparation of

2- (4- (I soxazol -5-yl ) benzyl ) -7-(4-chl orophenyl ) - 8- pheny
- [ 1,2,4] triazolo [4,3-b] pyrid azin-3(2H)-one ON
N-N N> O G 5 To a stirred solution of

2- (4- (i soxazol -5-yl ) benzyl)-8-chl oro- 7- ( 4-
chl or ophdi®ya splytipn of 1bﬁwﬁéércbfms -25}-pyridagiag3rons (2345 L erB7.47

e S 0
© 3R BBl GRS Tyt 0, v
il asalddedmrsp\aﬂdedolﬂﬁ(xﬂﬂh@c)idm(rﬁﬁhmjde . rﬂanamtrtﬁs% welghmn MeOH,

e k}édg]g)d ?E%B‘%&YE S’Ye{’? %{?W )8}2’8121'?6 pdg mﬂl}i teg{pg%l'tqrﬁ gnd stlrred for 18 h.
ISlaZ@E% rdd2ti6 P rhixfre vids AllutdWlith lﬂHtl@yl@HescﬁRJrMS 00mMpdna tiltered. The

(0.25 nmL) was added to _the suspension. gon was
bubtiliete tvap eengantragdsto gfersthe lidnoamepound, %waﬂeﬁ ghlerotfre

fla “@5 0 ) I eheat

Thesdr%etac g}]&ﬁv\gg} (%1? rl?e&?{g'gtg) P‘&Hﬁu\g&f ?@@«6&% QSIS'U&%%%/ HPLC and
r eactdsanedvashd deanreattiony\Exhnipie 8548, vstnthoﬁt‘l'furtl@értpahﬁtduoa

time, the reaction mxture was poured into water (10

m.). The resultant solution was extracted with Et OAc

103 654B15 PreparafiDf of L HRhAAN-AIGK-fy drdXhyridie30P5 had
with water (2 x10 nmL) followed by Ssaturated aqueous

NaCl (2 x 5 mL). The organic fayer was dried (MySO4),
filtered and concentrated S crude product.

This crude product was purifli ed, by erse  phase HPLC

to give the title conpoumd
2-(4-(isgxazol ) bepzyl)-7-(4- cy .

chl or ophgﬁﬁ %JS@H%%H& gﬁﬂ%‘* &ﬁl‘%m -amsthopupysidggip i3 iiaone {222,
- 3( &bl)mmol) én’l&aér hggo olaft%) p&&s%ql mlr&ud’ee(gl@gé w8 ddded and the

. ppm
8 31m><(uxe was l@atesliqre@lumz )ﬁftelsﬁg Qhe(rnlxwre 9718 thgn vcrolqcmq rogin

1 .
', sy ah 31 GGty ol g Bl grgffhe souion
5. 29vas2tjusted to 3.0.1Th& prcipaftlkasIBRred, washed with water and dried under

reduced pressure to give the title compound, 2-benzyl-4-chloro-5-hydroxypyridazin-

3(2H)-one (20.45g) as a white solid. HPLC : 2.40 min

o

20 354C. Preparation of 2-Benzyl-4-Chloro-5-(4-chlorophenyl)-2H-pyridazin-3-

(o]
Cl
|\
N
Cl

To a solution of 2-benzyl-4-chloro-5-hydroxypyridazin-3(2H)-one (7.84 g,

one

33.1 mmol) in methylene chloride (110.0 mL) at -10°C, was added triethylamine
25  (4.02g, 39.75 mmol) followed by trifluromethanesulfonic anhydride (10g, 35.45
mmol). The mixture was stirred for 30 min and then poured into an ice-cold solution

of 0.5N aqueous hydrochloric acid (200 mL). The mixture was then extracted with
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Preparation of
8- Chl or o- 7- (4- chl or ophenyl ) - 2- (pyr azi n- 2-yl net hyl ) - 2H

[1,

2,4]triazol o[ 4,3-b]pyridazin-3-one N_NNN C O

NN C 5 To a sol ution of

8-c

hl or o- 7- (4- chl orophenyl )-2H-[1, 2, 4] tri azol o[ 4, 3-

b] pyri dazi n-3-one (0.62 g, 2.21nnn|) prepared as

des
add
(chl o
was
m X
sol
aqu
kil
res
si |
af f
8-c
2H
sol

cribed in Exanple 354, in 510 n.) at RT was
@u:thmhko@de (R} )g20(hmI|,) ﬁ{ihg|c§)mgmg prganic layers were washed with
L9 aeeé eéd héa(lfr%@ﬁ &%?eloﬂse g&ﬁr Bﬁ%fo %amcelﬁ}/e? %&ag dP £y {Nﬁ%géﬁ iltered and

fcoic@ntt@ted didetifeddcedipréssimt QAgivé ﬂlﬁ&oﬁhépond’ hg tri’st‘Edeltletg) asa
ution 10 was washed with mater and sgturat

eotrLING bis majgial ypydistalvaddpard Lmicige o AHF (RysbY od MeOH (55
)l oA KAk H@%@s@d W1t drEAUCRBIBhER M Shic JNP(2.37 g,

i due was ur| colum ¢ TOI'THtO rap y
néasgmmolandmhlmg—bm(qmom@xtan@gtylpt@sm@emauadmmt(@ 89g, 1.65

d f
Aoty e oytshin oSonbe oSBT RY Bt 299 re rpeion riure was
[stikePat4ddrh kendpeladhrd foa- 10§ l@y‘il"héi&ad:tl’bn?mﬁﬁﬂe ﬁVSs mery&llldtéw\wnh
id. HPLC RT : 2.86 mn;

( CDRRSY (208 mL) 4Th(edesuj_tpr)g sobltlggr W@mextmq’ed vgthl(j_I'-I((gz (21)1_300 mL).
16- S9he Zorﬂ&n&%‘?rgﬁ% 1ay§rs @ash%h'umtﬁ | hgsflé%ted aqueous NaCl.

Preparation

8-c
[1

8 (o

b]
des

15

20

25

Tr| uor onet enzy
H]hg prgamc(latyec th)drmdf(é'fgﬂ@),ﬂtereﬂand concentrated under reduced

gﬁleg} & ﬁvag}l{%}{r IugP g(l tpy c:goh?rrrllr? chromatogr'éllql\l on 51Pca gel
hklﬁg ﬁeimé#fgtDIAQr(gnmwba the 1k Lopkndl 2-821lyP44hidro-5-(4-

pyri dazin-3-one (0.54 g, 1.91mmol prepared as

ehlopephenyl) 2kkppidazigsone; 30 g as a white solid. HPLC : 3.72 min

354D. Preparation of 4-Chloro-5-(4-chlorophenyl)-2H-pyridazin-3-one

o
Cl

Ci

2-Benzyl-4-leid;o-5-(4-chloro-phenyl)-2H-pyridazin—3-one (3.19g,9.65
mmol) was dissolved in toluene (50 mL). Aluminum chloride (AICl;, 3.22 g, 24.1
mmol) was then added and the reaction mixture was heated at 50°C. After 20 min, the
reaction mixture was cooled to RT and then poured into ice-water (200 mL). The
resultant solution was extracted with EtOAc (3 x 200 mL). The combined organic
layers were washed with water (500 mL). The organic layer was dried (MgSOy),
filtered and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using EtOAc to give the title compound, 4-chloro-5-(4-
chlorophenyl)-2H-pyridazin-3-one (2.33 g) as a white solid. HPLC : 2.74 min
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-115 DMF (5 nlL) at RT was added K2CO3 (0.40 g, 2.87
mmol ) and 2- (trifluoronethyl)benzyl brom de (0.595g,
2.49 nmmol ). The reaction mxture was heated at 55C
for 4 h. After this time, the mxture was diluted with
Et OAc (150 nL). The resultant solution was washed

Wi th water and saturated aqueous NaCl. The 5 organic

| ayer was dried (MgSO4), filtered and concentrated
und@p4kE.cd Reeparptiers oy, & Diclifore-3-66tllaxophenylppyriflazine by
chromat ography on silica gel usingdpexanes : EtOAc (2

1) to afford 0.74 g of the %iltl corrpound
2-(4-(trifluoromethyl)benzyl- 8- bNo 7-(4-
chl oro-phenyl )-2H[ 1,2, 4] tri azol&[ 4N3 - b] pyri dazi
n-3 -one as a yellow solid. : 3.84 min; M5,

MrH = 439. 'H NMR (CDCL3) 8(s.1l—|) 7.44-7.61
(m 8H), 10 5.30 (s, 2H). EXAMPLE 360 Preparation of
2- (4- (Tr #Chlanon@tdhydrydpbery-RHpyfidazimd-Biooe ﬁmawgm)frsanqnbk) was

noxy-2H  [.1, trjazol ri dazi n-3-one

crs Suspendgt otk ALAER, g rearuStytireaistised By bat

8- ( prehbared AUQOQRE M )ATRP YdImg to RT, the mixture was poured over 200 g
8- chl oro- 7- (4-chl or ophenyl ) -

2H- [ice, to qugneh thecaress ROS1iAnd yhq gayliant luiea Was 6xmacigy with EtOAc.
O 3

35 T S AL 3 GE8EdDEH ACIRTR R
O. 14Mlgﬁ(‘)l;)) filnered adii&)dcénﬂ’aied\nﬁdkr bgdupétbplei;su(elia g¥enhy titk: conpound,

tin nlé?4'-4igﬁggw§a€4§-$iﬁ9f°ﬁ§eﬁtfﬁrP@rl i e?1 u%t? réag uﬂ‘vwe gwolg# HRLC:

189UB04s0di um hydr oxi de. The precipitate was
collected by filtration and washed w th I N aqueous
Na(]—| and water. The solid was dried to the title

(t ri $ Wor orrr%éaﬁ'a1"5'b%fnlz'%'c9l°(ﬁ's'(ﬁchl)'}°58 yll))pygldaﬁ o )w 2
H[ 1,2, 4Ahydranel of 4, 3- b] pyridazi n- 3- one (15.8 ng) as
l'i ght yeIIowsolld HPLCRT:4O
497; 'H NVR (CDC13): 6 8.21 (Sd
13H), 5.12 (s, 2H). !

Cl
15 3,4—Dichloro-5i(;i-chlorophenyl)-pyridazine (6.0 g, 23.1 mmol) was suspended
in isobutanol (150 mL) at 0°C and hydrazine monohydrate (11.1 g) was added
dropwise over 10 min. The reaction mixture was slowly warmed up to RT and stirred
for 24 h. The mixture was cooled in an ice/ water bath for 15 min and filtered. The
white solid thus obtained was washed with cold isopropanol and dried to give the title
20  compound, 1-[4-chloro-5-(4-chloro-phenyl)-pyridazin-3-yl]-hydrazine, (5.0 g) as a
white solid. HPLC : 1.65 min
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- 116 EXAMPLE 361 Alterative preparation of
2-(4-(Trifluoronethyl)benzyl)-8-chloro-7-(4-

chl orophenyl )-[1, 2,4]triazol of 4, 3- b]

pyridazin-3(2H) -one NON :/)-CF3 C N>O C 5 361A
Preparation of

2-Benzyl -4, 5-di chl oropyri dazin-3(2H-one O G N N

Cl To a stirring suspension of

4, 538#¢ehl d’frepzsrahympbg-@-}qmcﬂa@rﬂ@l(oabe@l) -2h€l1,2stliazolofd,3-
DVF (260 r?(i ES g_ghgen'perature under argon was added
K2COB (55 y o mol ), followed by benzyl brom de
(41 g, 505.8 nmmol). After 16 h the-NHaction m xture

was poured into a flask contaiqi p& ér (500 nmL) with
stirring. After 15 mn stirring, tthe precipitated
product was coll ected by fj and washed

t horoughly with water. The| d was dried in a vacuum
oven at 50C for 16 h tocub ain the title conpound,

566 13 S ugAMuR obFPRest o0 Vi ke it fefent, 1-1s-

set %Hfok@ﬂg blﬂ@ro—p&nﬁ%p?ﬁdhzm Zﬁ@l}%ydlp Elﬁ@?ﬁ §d g % (Qfmmol) was added
2 benzyl | or o- 4- net hoxypyri dazi n-3 O M

~ iNpargons aver Y mngatg@)rm tqn@m:ra@mre The mlxture was stlrred at room

g&%n%o?tg}rel‘}or 411? hkggrqmé ( %gorﬁﬁﬁ%g rtgc? to 1ccg/yv§§3rr] (500 mL),

I oXan e
vvas aﬁdi dededﬂﬂmmgbﬁﬁélléwmbhd wabEolzoled by ﬁl‘tratlbn W&boliﬂhaﬁ rinsed
over by syri After

TLC
oMiadtouh 8. SR sk s ot hen i uTHer YRR fopfive th tde
107 XchiBoias2 8 PNSENLHIGL e (UG bphenyl)-2H-[1,2,4]triazolo[4,3-b]pyridazin-

3-one as a light yellow solid. HPLC : 2.78 min; MS, M+H = 281.

EXAMPLE 355
Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-8-chloro-7-(4-chlorophenyl)-

15 [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

O-N
\

N-N

.0 a M =0
| N
N
Cl

To a solution of 8-chloro-7-(4-chlorophenyl)-{1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (300 mg, 1.07 mmol), prepared as described in Example 354, in DMF (5
mL) was added K,COj3; (180 mg, 1.3 mmol) followed by 5-(4-

20  (bromomethyl)phenyl)isoxazole (305 mg, 1.28 mmol), prepared as described in
Example 250A. The reaction mixture was stirred at 70°C for 2 h. The reaction
mixture was cooled to RT, diluted with water (25 mL) and a precipitate formed. The
solid was collected by filtration. The solid was washed with water (2 x 25 mL)

followed by hexanes (20 mL). The solid was dried in a vacuum oven at 40°C. The
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reduced pressure. A saturated solution of NaCd (200
nm.) was added and the resulting solution was
extracted with CH2ClI2 (2 x 100 nL). The conbi ned
organic layers were - 117 dried (Na2SO4), concentrated
under vacuum and purified by silica gel colum

chr omat ogr aphy el uti ng vvith CH2CIZ to give the title

compound, 2-benzyl -5-chl
met KileywapPPensA- hg @f(ozmoléwé)beml)sS ghlogtA4-¢dorgphenyl)-

col gx | T 0

HPLg'i %2 %r%?(lmc)) =1 Hﬁ%&%qgl{zn&e (ngo g‘bgl%:woii-@ epargqj?do%%g}'fe llow
2- Besnlzq'l HBLC4360Inonpldh&iry #38- 4- met hoxypyri dazi n- 3( 2H) -

one O MO N~1 ~NI / C To a solution of

2- benzyl - 5- chl or o- 4- net hoxypyri dazi n- 3(2H) - one (20 g,

80 10 mmol) and 4-chl or oppgAWIPOES8YC acid (15.6 g,

100 mmol) in toluene/EtOH (2:1, 600 nlL) at RT under

ar gorPraparatige ef62-(PrismyazpkS-yhbggyl)-7-@-chlonephynydn(py ridin-3-yl)-

?ggﬁﬁgfngl\gﬁscggng iHk&ggzéﬁg@e@gﬁéﬁ&@@h}ofhﬁ W th

stirring. HPLC/ M5 indi cated about _
2- benzyl - 5-chl or 0- 4- nmenhoxypyr j -one still
remai ned. After cooli gt|e rNafa'tl mxture to 15 RT,

the sol ution was extrasteth Cl2 (2 x 150 ).
The conbi ned organic were dried (Na2SO4),
filtered and concentr
product was purified By stlica gel colum

chr omat ogr aphy (ISCE» eluting with hexanes/EtQAc to

obtai n pube stitrtd SolGUHRAY (1soxazol 5-yl)benzyl)-8-chloro-7-(4-

2-Benzyl -5 ﬁ)ﬁ chl or ophen ]
1fet HBB@WW &lb?n4]3(azm}>[‘b¥ré pY(lQ@rvo@H)@a%lOana Ovl3i o),

SO| 'pgefgll}:ég aL g%'sg%gﬁdgg I%’gﬁmglg BEIEHQtJIS«I:n%QE knq_,ri 1& ll fBang b§t’tomed flask

3, 4 vahis attdedrRol{ PP Y bhingr @ Heminbo)) pypdérdhastrieme of &igon. G -(A4,BIS-
tetramethyl-1,3,2-dixoborolan-2-yl)pyridine (61 mg, 0.3 mmol) was added

subsequently. Under vigorous stirring, Na,CO3 (97 mg, 0.91 mmol) pre-dissolved in

15 water (0.25 mL) was added to the suspension. argon was bubbled through this
suspension for 10 min before the flask was placed in an oil bath preheated at 120°C.
The reaction was stirred at reflux for 6 days. The reaction was then allowed to cool to
RT and poured into water (10 mL). The resulting mixture was extracted with EtOAc
(3 x 10 mL). The combined organic layers were washed with water (2 x 10 mL)

20  followed by saturated aqueous NaCl (2 x 5 mL). The organic layer was concentrated
under reduced pressure. Obtained product was purified by reverse phase HPLC to
give the title compound, 2-(4-(isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-3-
yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (8.5 mg, 8%) as a pale yellow solid.
HPLC : 2.98 min; M+H = 481; '"H NMR (CDCl,), ppm: 8.61 (1H, d, J=6.05 Hz), 8.55

25  (I1H,d,J=5.0 Hz), 8.28 (1H, d, J=2.0 Hz)), 8.19 (1H, s), 7.76 (2H, d, J=10.0 Hz), 7.69
(IH, d, J=5.0 Hz), 7.51 (2H, d, J=10.0 Hz), 7.31-7.33 (3H, m), 7.09 (2H, d, J=5.0 Hz),
6.51 (1H, s), 5.25 2H, s).
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Cl / A stirring solution of

2- benzyl - 5- (4- chl or ophenyl ) - 4- met hoxypyri dazi n- 3( 2H) -
25 one (16.3 g, 50 mml ) in POC13 (100 i) was heated
in the sealed flask at 80C for 16 h. The reaction

m xture was cooled to roomtenperature and additi onal
POC13 (50 -118 nlL) was added. The reaction m xture was
then heated at 120C for | d and then cooled to room

t enper at ure. Mbst of t he sSEXOMELEKAS7 r enoved under

\r/:g:JgumePl{ﬁﬁ%at&nSl%?Z i’"%‘%az%i"ge@% b2y Qﬁfﬁ&l&?op%?lalgs-p\kégyl-

extracted with Cl-lma]tﬁaﬁﬂo[m.’» b(]p?hdaz'ihs(mmened
organi ¢ phases were dried 5 (Na2S and gLoncentr at ed
under vacuum The crude product gr i 19 ?bl by silica
gel colum chromat ogr ap : M

hexanes/ Et QAc/ CH2Cl 2. roduct (9.6 g) was

[ a%urlty of 95% This
ML x 2) and dried to
obtain the pure title bound, 3, 4-di chl oro-

5- (4- chl or ophenyl ) py-id ne (5.3 g, 41% as an
off-white solid. Ms [MtH] + = 259; 10 HPLC retention
pi me = 3Ta@ stired solwiiguRE 24Adisnkazol-ERUdEIZYIS 8ochigo(7<(4-

156 “3ibrdp e 1oty Rl Sl 3y 1 dogif B humon,

129 pepardd hEdesbrileqaan @xa@ple 365 in toluene (2 mL) in a round bottomed flask
1- (4-chl oro-5-(4-chl or ophenyl )Fyrl dazi n- 3-yl ) hydrazi ne
NHNP2s added §dffPhy)s (§ med)- Al 4pmppiurderdybplingsiren. dihenyl boronic

3, 45 a@ﬁh‘%ﬁé 26 %. 5%1@&5%%&9@%&&@(@ Ot%dePG g(n%u?ghrgng, Ndfco,

in 2-BuCH at RT was ad nhydr ous
lﬂydl(%ﬂzmgeo QUmMBB1)pre-UB8olvadrm water Thas rnéamas @dﬂemt«tha Isespension.

:Nﬁ(sjl ISg(i%t \ga(ljst lﬁJg)PlG? g’xrou ql%FlltS susgjglqsnonkglr‘% friin B Y3 %eyt ﬁ%sk was placed in

he ' r

The ah ed bhth@inchdhtsd altrHOV@\sTm@ha@ntvms &Gt reisk fHh@days. The
product. was oI I Fcted by filtration, The solid was

t hefeaRiahues then #loved o eeql tp BT pAdighih tipey gheieagtiop ixture was

Af t Sburdd }ﬂt@g/afepﬁ OSnQi)l Gth'é RERtar} BGIMHER Bhs &RABked with EtOAc (3 x10
tenperature for h, the title compound,

13- (anloh(The gorabl(leﬁ @Bam btptre mieke) \pa}Shccﬂwzth Nvaw (2 x10 mL) followed by
yl) hXtura ¢ agge(o\évgﬁlﬁﬁg& g“ﬁiﬁl jilhe orcamc il'ayer was drledt(IUIgSO4) filtered

und&St'e
and concentrated to obtain crude product. This crude product was purified by reverse

phase HPLC to give the title compound, 2-(4-(isoxazol-5-yl)benzyl)-7-(4-
chlorophenyl)-8-phenyl-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (15.5 mg, 14%) as
20  pale yellow solid. HPLC : 3.68 min; MS, M+H = 480; 'H NMR (CDCls), ppm: 8.31
(1H, d, J=2.0 Hz), 8.22 (1H, s), 7.77 (2H, d, J=10.0 Hz), 7.51 (2H, d, J=10.0 Hz),
7.26-7.42 (7H, m), 7.09 (2H, d, J=10.0 Hz), 6.54 (1H, d, J=5.0 Hz), 5.29 (2H, s).
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chl orophenyl ) pyri dazi n-4-yl ) hydrazine (2.16 g gross).
1-(4-chloro-5-(4 25

chl orophenyl ) pyri dazi n- 3-yl ) hydrazi ne M5 [ MtH| + 255;
HPLC retention tine = 1.63 mn.

1- (3-chl oro-5-(4-chl orophenyl ) pyri dazi n-4-yl ) hydr azi ne
M5 [ MHH] + 255; HPLC retention time = 1.09 mn. - 119
361F. Preparation of

8- Chl or o- 7- (4-chl orophenyl@x{*M@ﬂPﬁl azol o[4 3- b] py
ridazi

stirri %%%F?J?'Fgﬁsclﬁlwﬁﬁ p %E’E‘&é’“??’? gz(éyr %glmélhyl) -2H-
in THE (150 m.) wadl, 251]trmzbbﬂ43-d)]m®dmd93-oaegon and a

m xture of 1-(4-chloro-5-(4-chlorophepyl)pyridazin-
n_

3-yl ) hydrazi ne and

1- (3-chl oro-5-(4-chl orophenyl)p rhéaék__ -yl ) hydrazi ne
, as prepared in Exanple 361E, 8 gross) was added
over 3 mn. The reaction m / then allowed to
warmto RT gradually and then maq,stlrred for 16 h.

The sol vent was renoved fér acuumto reduce the
reaction mxture to hal s original volume, 10 and
the resulting suspen5|bn was cooled in an ice bath.

bce wat elo b 30tisH-of S\t oddedchlbrobheayBEHIN 211]!trlia[zblw4 gor

30 mn. The product was collected by filtrati on and

was Riyridazing3©ns (N gy Zebmmeli prepared ps dgscpibed indxgmpfe3 54, in
20
( UKJfF 1070E) a/f\fli'[e\ga_%fdﬁéﬁngtﬂ{ qéeél C%%;}ﬂ%f}tma 90m

tenpera ure for
8- c dhtorom@thylpyrazine (0.83g). The reaction mixture was heated at 50°C for 2 h.

o' MsRighng tenfuithans 3P v FiPAEY 0P, Trgpsilart Sotution
1% M*' g wtgﬁéd witRlkatérahe Bithardta i@ us NACT 1THE dtganiSR}&s was dried
reparation of

2- (M99 filtsedansiaeprentyated ynder geduedopresspre( he residue was purified
gglr IB gcgpﬁnépfpia@uggagﬁk&ﬂ @%? h%[eﬁ@g %]uhcsnef{'rme&[ E&%Acl_l %to afford

St i 016l pef shesplerrsimpnual, 8-chloro-7-(4- chlorophenyl) 2-(pyrazin-2-ylmethyl)-

b] p?ho[crﬂ?rzﬁﬁ(aéﬁ(‘?@;f%lﬁgrl%af}/q% be asd ffllt " af .laﬁhﬁC?IiT 2,86 min;

18- (M9, MHe=ams! yhMrerayt; P 686448, 1H), 8.54 (m, 2H), 8.11 (s, 1H), 7.54-
7.49 (m, 4H), 5.48 (s, 2H).

EXAMPLE 359
Preparation of 2-(4-(Trifluoromethyl)benzyl- 8-chloro-7-(4-chlorophenyl)-2H-
20 [1,2,4]triazolo[4,3-b]pyridazin-3-one

/——< >—CF3
N—N
Ci ! )QO
l N

i
_N

Cl
To a solution of 8-chloro-7-(4-chlorophenyl)-2H-[1,2,4]triazolo[4,3-
b]pyridazin-3-one (0.54 g, 1.91mmol), prepared as described in Example 354, in

-115 -



(1.24 g, 5.2 mol) in DVWF (15 nL) at RT under argon

was added K2C03 (0.83 g, 5.2 mol). The resulting

m xture was heated at 55C for 2 h. After 2 h, HPLC M5
anal ysis indicated the reaction was conplete. The
reaction m xture was cooled to RT 25 and Et CAc (100

nm.) was added. The resulti ng m xture was washed with
saturated - 120 Nad &50 X 2). The organic |ayer
was DMF EmiNaoEDeps addefl Ko€0d (W2 CotvcemoDanéd- under

vac t ( .

ot £y Bl SHAPaAIERD 195, 2AHERE Fhe Byedn e vs
was heatedrattSh QB H. 10farithix tidig, the hextutzbr\wsdhlured evith Bt@Ah50 mL).

a n.a'gg Elleg'l’t) ?r %té(ynr v?/asfv%shgd &nﬁ gva%ptax? srgitl}rabte% gquelol?s NaCl. The
(i bf%aﬁfé”wwyhrx 04), 8HCRUIQRG cdirct Atredtl @idoniagndsl prdssure.

1,2, 4]triazol o[ 4, 3- prlda2|n- 3(2H)-one (1.3 g ﬁtﬁ
as d'hg egsidyg,wap pufied\s tograpy: onﬁﬁw@gﬁletsmthewe@; Ac(2:

- DA o Byl bt

Pr ephlbat-]')ltmyl()-fZH [1,2 4]triazolo[4 3-b]pyridazin-3-one as a yellow solid. HPLC RT
8- Chl gro-.7- trlfuromsth ridin-3-yl

Yot Rt yming g, Sk~ 39 S ok DT B0 b 4 BT ok e,
lbD grgg(sl\g YNNCF3 Ca N>--ON l\/b 362A. Preparation

of 2-Benzyl - 4- net hoxy-5- p-tol yl pyridazi n-3(2H)-one O

MeO N-" 15 Me To a sol ution of

2- benzyl - 5- chl or o- 4- net ho i LA- 3(2H) -one (20 g,

80 mmol), prepared as de?gg%(mhghuixanpl e 361B, and

4- rrmﬂaymhemswm Fiflud@infbtiyfbengyl-79@-dIdHo) pHefly )-8l p1RAGXy-2H-
(300 nL) at under argon was_ added (Ph3P)4Pd (1.85

g, 1.8 mml) and d1i4 &W@@&N&M@Bﬂa@wm%n (160 mi,

320 mol ). The resul ting_20 SUSPEeNs & was heat ed at

100C for 5 h with stir. 3 &8t ed conpl ete
reaction. After cooling e readtio 1 Xture to room
tenperature, it was extrawotedl

15 Ci
To a solution of 2 (4-(trifluoromethyl)benzyl- 8-chloro-7-(4-chlorophenyl)-

2H-[1,2,4]triazolo[4,3- b]pyrldazm -3-one (16.5 mg, 0.376 mmol) prepared as
described in Example 359, in 0.3 mL of DMF at RT, potassium carbonate (19.4 mg,
0.14 mmol) was added followed by phenol (13.2 mg, 0.14 mmol). The mixture was
20  stirred for 4h. After this time, the reaction mixture was diluted with 5 mL of IN
aqueous sodium hydroxide. The precipitate was collected by filtration and washed
with 1N aqueous NaOH, and water. The solid was dried to the title compound, 2-(4-
(trifluoromethyl)benzyl-7-(4-chlorophenyl)-8-phenoxy-2H-[1,2,4]triazolo[4,3-
b]pyridazin-3-one (15.8 mg) as light yellow solid. HPLC RT : 4.02 min; MS, M+H =
25  497; '"HNMR (CDCl;): 6 8.21 (s, 1H), 7.52-6.97 (m, 13H), 5.12 (s, 2H).
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with CH2Cl 2 (200 nL x 2), then dried (Na2SO4),
filtered and concentrated under vacuum The crude
product was purified by silica gel columm

chromat ography (1SCO eluting with hexanes/EtOAc to
give the title conmpound, 2-benzyl-4-nethoxy -121
5-p-tolyl pyridazin-3(2H) -one, (21.9 g, 89% as a white
foam WMsS [M+H + 307; HPLC retention tine = 3.78 mn.
3628 Preparation of 3, 4- EXWMFBESSD- t ol yI pyri dazi ne

o beney PO D PR AR A eyt pipe 26

g, 50 mmol) lclnloﬁimikﬁyl() 1Dﬂ,4]th)1mln[s4,3abh;tyeidaiin-3!(2ﬁ)—smI ed
flask at 120C for 24 h. The reactio- m xture was
cooled to RT and additional POCl3 \L) was added.
The reaction mxture was heatre ag v atCF120C for 1 d

and then cooled to room 1§_t elp ture. Mst of the
solvent was renoved under vcudm Ice (200 g) was

carefully added to the
resulting mxture was ¢
2).

;

fugNahi | e stirring, and the
acted wth CH2C12 (250 nL x
The conbi ned or gani ¢“phases were dried (Na2SO4)

concentrat ed under vacuum The crude product was

urified by silica gel colum chromatography (1SCO

el ugeng. WHrbpdratian 661-Behkyl/43-Aichidrofyiazim-3(2H)ore 15
product (10 g) was obtained as a brown solid. Wshi ng

wi th nethanol (15 nL x 2) tfien drying the solid,

provi ded pure title conpod

3,4-dichloro-5-p-tol yl pyrid 2| )1 g, 43% as an
off-white solid. M5 [ MrHG2 HPLC retention tine =
3.34 20 362C. Pr.e e

- (4- ol QPaBrBRS T RSP e rna i 20

Cl bV DNF (3605111[,5 ﬁtl rﬁ&ns&ﬁwﬁﬁﬂe%dé}fargon was added K,CO; (55 g,
18 4-di chl qr g- 5- p-t ol leda2|ne g,

15

20

400 mmol), followed by ben bromide (41 g, 505.8 mmo:ll-)8 Agfter 16 Ih)the reaction
mixture was poured into a flask containing water (S00 mL) with stirring. After 15
min stirring, the precipitated product was collected by filtration and washed
thoroughly with water. The solid was dried in a vacuum oven at 50°C for 16 h to
obtain the title compound, 2-benzyl-4,5-dichloropyridazin-3(2H)-one, (49.2 g, 96%)

as an off-white solid. MS [M+H]" 255; HPLC retention time = 3.02 min.

361B. Preparation of 2-benzyl-5-chloro-4-methoxypyridazin-3(2H)-one

)
MeO.
O
N
cl

To a stirring solution of 2-benzyl-4,5-dichloropyridazin-3(2H)-one (22.9 g,
89.8 mmol) in 1,4-dioxane (300 mL) at RT under argon was added NaOMe (22.4 mL,
25% solution in MeOH, 97.9 mmol) over 10 min by syringe. After 2 h, TLC
indicated the reaction was completed. The reaction mixture was concentrated under
reduced pressure. A saturated solution of NaCl (200 mL) was added and the resulting

solution was extracted with CH,Cl, (2 x 100 mL). The combined organic layers were
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in 2-BuOH (200 nL) at room tenperature was added
anhydrous hydrazine (9.1 g, 284 mvol). The reaction
m xture was heated at 60C under argon. HPLC/ MS

anal ysis 25 indicated conplete reaction after 15 h.
The reaction m xture was cooled to 0C, and the
product was collected by filtration and further washed
with ice-cold 2-propanol 122 (20 nL x 2). After

dr yidnigd (M@héﬁh)« gensentrased u@@chewp@nd\pumféedfbyrsﬂlc@ gal colyren

title
1- ( zf C%n? r%z?;gly elL{tmg wltrlleCrPI[;gayzto nguép Fle com Zc?urr]xg 2- benzyl S-chloro-4-
obt anmﬁdcypm@zﬁl K2H)-onea@0G gMo0%5) ungleslonesloil. TLC (CH,Cly, Ry =

1- (3-¢h] or tolyl pyridazi n- 4- hydrazine (3.6 ¢

or 0369 MB R B P pa st 44T 5y ) nyci azt ne

NS [ MtH] + 235; HPLC retention time = 5 1.84 mn.

1- (3-chl oro-5-p-tolyl pyridazi n-4-yl)hydrazi ne M5

[ M+6+C2 3 P repiptagion o€ 2-denicdrb-(4-ctdorophe®d)-hineth@§piridazin-3(2H)-
Prepar ati on of

8- Chl oro-7°-"§-to| yl-[1,2,4]triazol o[ 4, 3-b] pyri dazin-3(2

H- one NNH CI NO N 10 Me AGtirring solution of

tri phosgene (19.0 g, 64.0 me0l n 200 L) was

cooled to OC under argon and the ﬁ'ixt of

1- (4-chl oro-5-p-tol yl pyri gaaim~8=Ny| ) hydr azi ne and
1-(3-chloro-5-p-tol yl pyriq n-4-yl)hydrazine (3.0 g

gr oss), prepared as dé#tcribed in Exanple 362C, was

added ov t >, WAS

fo var m 19 RIGPagh APPSR R T Ao Safiy gy 81€Co &. 50
190l \tﬁxﬂbl)‘aﬂdSM‘cElﬁmpﬁéhylbm@iﬁé asld CLAUGTE, OO medol i ﬂohﬁne/EtOH (2:1, 600
reactjion m xture to half |t§por|(?| nal vol unme, and .t

r es Ul 1§ Istpdpetiatonasadded Goriae ¢ d -Gre: {RmBaDIR 0 Aqucous
Wat %a&é@@olﬂﬂ«)n (W@@nﬁ,d g2 mmofl d)0|"[+h@\9€s‘altb¥ sﬁéﬂeﬁ&brpg'a:f Rated at 90°C

roduct was coll ecte [trati on and washed

w' ¢ o] h withqisiogs HRBC/YiB Gnditatsd abput 4% of 2chepaY)- ehlsro-4-
rf?gtﬁo %gf c}/agﬂx% (Eﬁfj Sle s\ﬁlcrgrlﬁgqneg OAﬁEr c%gﬁ:né fie rgaCﬁiOn rtnn(?ure to

t £ I"&°1e3
18- c Ryntige sblypioh Glay kextrakted, with CHaZlp(20f #5Bmh). pYlid daibined organic

?I(\/I% %ygrszwgqe %pﬁi@?%%&a > o ot ellqrzilecg)gge%trgteg gllrlqliﬁ?\&vacsu%h;\ldﬁel\é?ude

( 408)&Mﬂ%t wa}ﬂ:urﬁi%h b§51113:a geci cf)ﬁlmn]ch}'@ma@gra-;%y(@SCd) drllting with
m

hexanes/EtOAc to obtam pure title compound 2 Benzyl 5-(4-chlorophenyl)-4-

methoxypyridazin-3(2H)-one, (21.7 g, 83%) as a white solid. MS [M+H]" 327;

20  HPLC retention time = 3.85 min.

361D. Preparation of 3,4-dichloro-5-(4-chlorophenyl)pyridazine
Cl
cl | SN
N
Cl
A stirring solution of 2-benzyl-5-(4-chlorophenyl)-4-methoxypyridazin-3(2H)-
25  one (16.3 g, 50 mmol) in POCI; (100 mL) was heated in the sealed flask at 80°C for

16 h. The reaction mixture was cooled to room temperature and additional POCl; (50
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-123 362E. Preparation of
8-Chloro-7-p-tolyl-2-((6-(trifluoronethyl)pyridin-3-
yI)nethyI) [1,2,4]triazol of 4, 3- b] pyri dazi n- 3( 2H) - one

NON\ / CF3 Cl | N>ON Me To a stirring
suspen3|on of 8-chloro-7-p-tolyl-]|
1,2,4]triazol o[ 4, 3-b] pyridazin- 5 3(2H)-one (2.2 g,
8.4 mmol) and

5 ( cmﬂ)omméderdle)tmzea@ti@n mixiare e theplhpgod atdi2AeC fop 11 gnd then

ar g o A Was aa%éé%&“ M&g 2f iy %l&%ﬂ‘gﬁig ?etniy(iv%d #ﬁge? vacuum. Ice

resysad g’)@va?ncmteﬂﬂl@ adéesl th ﬁa:tresidla:twlﬁﬁﬁtlf‘mfg, andhthe HFs’hEi/ng/anture

anal ysi s C ctiop. The reagction
m xt @"Wé’ée ﬁftéﬁ ‘F‘a??gg "ﬁn?ﬂ@g g ERTIRPenPeAMC Pﬁases were dried
§0- wm@4?£dd%n&fntr5@h HERS vAHAMTITHS cAMe pRodRbt RAshudifi@bK silica

yel l'ow so he crude 10 product was purified by

si | igelcodamn d@pmmgr@hhmm@mlamw(th B@@lesélr?t@ﬁcf@hﬁlt hDesired

gg:( |ne/glt|;(g(aog§ %\%ﬁmggf%egtmg%\ﬁe{n ng vv|p(lf21l %Vmihls \was washed

2) arith reléthianat)(20rmlv k AP ehdodted to bbﬂaﬁl tﬁ@pine tielel cor&pcﬂh\lio} LD-dlchloro-
| - 2-( (trifluorometh

?yff%(gf%iﬂr?phfnﬂ)@“ﬂ?ﬂ?q Q2 817 a%a“ fbff 93&3? ?‘{]i,giz MS [M+H]" =259;

R ey

( 400.95Hm, 4BRCIYMB. B0BHzs CDICIHS, 158.41 850.6,,132.4H)36.8.108.1, 130.6,

d, 7.70 (d, IH, 7.30-7.50 (m 4H), 5.36 (s,
,13§.3£?579(3s, 3H). EXAMPLE 363 Preparation of

2-(4-(lsoxazol -5-yl)benzyl)-7-(4-chl orophenyl)-8-(1Hi

m dazol -1- 20 yl)-[1,2,4] triazolo [4, 3-Db]

pyr B6HE] nP3¢pasptionel N(4Schiprons-(4ciNorophrnylipyridazing3-yl)hydrazine

NHNH,
cl S
=N
15 Cl
To a stirring suspension of 3,4-dichloro-5-(4-chlorophenyl)pyridazine (2.58 g,
10 mmol) in 2-BuOH (150 mL) at RT was added anhydrous hydrazine (4.80 g, 150
mmol). The reaction mixture was heated at 60°C under argon. HPLC/MS analysis
indicated that the reaction was complete after S h. The reaction mixture was cooled to
20  0°C, and the product was collected by filtration. The solid was then washed with ice-
cold 2-propanol (10 mL x 2). After drying the solid under vacuum at room
temperature for 16 h, the title compound, 1-(4-chloro-5-(4-chlorophenyl)pyridazin-3-
yDhydrazine was obtained in a 1.6:1 ratio with undesired 1-(3-chloro-5-(4-
chlorophenyl)pyridazin-4-yl)hydrazine (2.16 g gross). 1-(4-chloro-5-(4-
25  chlorophenyl)pyridazin-3-yl)hydrazine MS [M-+H]" 255; HPLC retention time = 1.63
min. 1-(3-chloro-5-(4-chlorophenyl)pyridazin-4-yl)hydrazine MS [M+H]" 255;

HPLC retention time = 1.09 min.
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363A. Preparation of

2-(4-(1soxazol -5-yl )benzyl)-8-chl oro-7-(4-chl or ophenyl
)- [ 1,2,4 ] triazolo [4,3-b ] pyridazin-3(2H)-one N-N
\ O C NC'---OC To a stirring suspension of

8-chl oro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3- 5

b] pyri dazi n-3(2H) - one prepared as described in exanple
354G, and 5-(4 (brononethyl)phenyl)isoxazole (122 ng,
0. 5B6iko| Preparatian ofi8-4dhlerest (4-thorophenyl)-[ 13 Altyirzol g3 GA
in DMF (5 .at . der argon was added K2CO3 (119
ng, 0.86 b%%ﬁ“??““ﬁgweg‘m ting m xture was heated at
50C for 3 h. HPLC/ M5 anal ysis ingrkeated conplete
reaction. The reaction m xturg C entrated under
vacuum 10 wi th co-evaporation O uene (10 nL x 2)
to obtain a dark yell ow sol g, Ncr ude product was
purified by silica gel col chr omat ogr aphy (1 SCO)
eluting with hexanes/Et c 0 obtain pure title
compound, 2-(4-(isoxazol-5-yl)benzy

|
7- (4- chi d Bishagsalytion pf friphpegena (1 i 45)9:—9 rbﬂnsp r“il Ehlfu(hSQar@i_z) was
H) %Bﬂsﬂ (?165% Ul¥er a?% and% rﬁlx%ﬁfﬁé& %mﬁaﬁéﬂg%é%lg@l([r yl)pyrldazm-

etention tine =
Pr eﬁayl}hydmmmeﬁnd 1-(3-chloro-5- (4-chlorophenyl)pyridazin-4-yl)hydrazine, as

| m (Pé 8{6 |m éﬁ&mﬁigé ]ge(.r%] 6 résZ)_ ésa? lg (r)\(')ep Igemnl}/ll '}ﬁeSr_egc%ilah mixture

tri azliphdidwid fby\f/érﬂﬁ@m ghdildlly anetheh wadktirred oM VL. ~Fhe solvent
~/N NN C A solution of

2- (Aasireyanvgd onda vaeuupetergduce thegpacipn nxtus-te hals tte phigingl| volume,

byl By B by s SRR D800
?r y aﬂldenbfdhlyblwe& bpy'\)ﬁsrhg%] fcd|32_mmﬂi ggg gio%i;m(s) ?&léﬁc&d %{ﬁl&ﬂ% and
F onctri WS RARE RO GE ML pialhes Chideniiar o Sheriving
vac HlHHérWa&JhnC&'rS&ﬁ ReMpREAt@R & 16110 kﬂé&ﬁ% dompBlindX 8Zh1dr&27-(4-

obtain
chlorophenyl) [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (2.1 g) was obtained as a

15 yellow solid. MS [M+H]" 281; HPLC retention time = 2.71 min.

361G. Preparation of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-
chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

N
| |
N
Cl
20 To a stirring suspension of 8-chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one (1.12 g, 4.0 mmol) and 4-(trifluoromethyl)benzyl bromide
(1.24 g, 5.2 mmol) in DMF (15 mL) at RT under argon was added K,CO; (0.83 g, 5.2
mmol). The resulting mixture was heated at 55°C for 2 h. After 2 h, HPLC/MS
analysis indicated the reaction was complete. The reaction mixture was cooled to RT
25  and EtOAc (100 mL) was added. The resulting mixture was washed with saturated
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dark yellow solid. The crude product was purified by
silica gel colum - 125 chromatography (1SCO eluting
with CH2Cl 2/ Et QAc to obtain pure title conpound (87

ng, 55% as a yellow solid. M5 [ MtH + 470; HPLC

retention tinme = 2.59 mn; 'HNWR (400 MHz, CDCI3) S

8.29 (d, 1H, J=0.5Hz), 8.18 (s, 1H), 7.80-7.85 (m

2H), 7.78 (s, 1H), 7.49 (d, 2H J=7. O—|z} 7.43 (d,

2H, NeEY (30Hm). x 2). TBe grgamc {ayer Bag)dried (N2 594), iltered japd c@ncg@rated
grj’e Fljlé(riegivlaé;uﬁx 6?itk%g-bvag)br2aZiOS 3 to%ulé)né (10E mf"\{Pj‘) It:'o gbqgﬁn a dark yellow
2- ( 4el{d. SThi®igrale proglidt haB zybhed Avi{MeOHQ 0 piieny), JheB-dfiddHuhder
m dazol -1 - ) )

yl ) VRHUI TG LerRieriure 8o} Ihiprqbiniy ths-tsle spippod, N (4-

kj ( it'rffllhloxgn{@tﬂy”bgn l)I‘é-ctﬁ&og-(43§rﬂo%opﬂ°eh§1pm,Qh!ltﬁﬁho@éms-b]pyridazin-
7-(4- Chl orophenyl J-'8- (1H i m dazol -1-y[) - 11,2, 4]

t ri 3eone41.3gbT4%yas abetpw-s8li@ HLSANVErHN ™ 43%-HINL.(Q\kdtentiph time =

g? coﬁrdélr%i-%‘?%i‘ﬂﬁ(ﬁ@? %Wﬁﬁd@ {g]o ﬂﬂ?gzttgﬂo? 1(m3 8H), 5.32 (s, 2H).

b] pyridaziri-3(2H)-one (56 ng, 0.20 nmol ), prepared as
descri bed in exanple 361F, and im dazole (100 ny, 1.5
mol) in dry 1-nethyl -2- pyEXaMEREAE (1 nl) was

¢ N
1ggﬁp weﬁzﬂagiglgg:f§-%rhl#ﬁte)f-p-'rfglggé-ilz@-(@lqﬁhyx%h?etl{l,\)ggfy?@gﬁ-gggmethyl)-

I'et’e reacti on. nmxture
to half its origi [ig2,dchzote{4)3+blpyeidsiind@i)pénear gon
while 20 still heated to 100C. After \goling to room
tenperature, 0.7 M aqueous TFA m\@ﬂréé nmL.) was
added to lower pHto 1. A prexiPita orgRed. The
supernatant, and subsequegnt xt}:aﬁs of the
preci pitate obtained by rep |até,\'JI di ssolving in NMP and
dilution wth water, iN ed by reversed phase

preparative HPLC (C- 18 OH H20 gradi ent, 0.1% TFA).
Thi s provided the desred product as the TFA salt,

362A. Preparation of 2-Benzyl-4-methoxy-5-p-tolylpyridazin-3(2H)-one

15 Me
To a solution of 2-benzyl-5-chloro-4-methoxypyridazin-3(2H)-one (20 g, 80

mmol), prepared as described in Example 361B, and 4-methylphenylboronic acid (13
g, 96 mmol) in toluene (300 mL) at RT under argon was added (Ph;P),Pd (1.85 g, 1.8
mmol) and 2 M aqueous Na,COj3 solution (160 mL, 320 mmol). The resulting

20  suspension was heated at 100°C for 5 h with stirring. HPLC/MS indicated complete
reaction. After cooling the reaction mixture to room temperature, it was extracted
with CH,Cl, (200 mL x 2), then dried (Na}SO4), filtered and concentrated under
vacuum. The crude product was purified by silica gel column chromatography

(ISCO) eluting with hexanes/EtOAc to give the title compound, 2-benzyl-4-methoxy-
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- 126 which was free based by passing it, in 1:1

MeOH CH2CI 2 sol ution, through Polynmer Laboratories
PL-PI P piperidine resin (100 ng, 3.21 mmuol/qQ).
Evaporati on under vacuumthen give title conpound,

7- (4-chl or ophenyl)-8-(1H i m dazol -1 -yl) -
[1,2,4]triazol o[ 4, 3-b] pyridazin-3(2H)-one (15 ny, 24%
as a yellowsolid. M5 5 [MH + 313; HPLC retention

ti mé-petolylpyridazin-3(ZE)iG1e, (4 OH, BOY) prowhiit fiang S M+HIERT;

ration of
2-(ih§¥§%§§§%Tﬁ§eyf§§ﬁﬁzyl) 7-(4-chl or ophenyl ) -8-(1H
inidazol 1- yI) [1 4]tr|azolo[4 3-b] pyridazin-3(2H)-o
ne N NN ring mxture of
7-( 46%%1 orPaﬁmaw) 0%3 éﬂlp'}lﬁm%rfdplyipmfg'zme
[1,2,4]triazol o] 4, 3-b] pyri dazi n-3( ) -one (15 ny,
0.048 mmol ), 3-(4- (brononethylgphdnyl)isoxazole (14
my, 0.59 nmol), and K2COB (40 ng,j1.® nmol ) 15 in DWF
(0.5 nL) under argon was hea 58C for 30 mn.
HPLC/ M5 anal ysis i ndicated pl et e reaction. After
gooling to RT, the reacti ma Xture was diluted wth

has 1 utelinsi S uian OF Spsn ety o dalyesaraziiAl-one (15,
Pregi 50 fadoh)aR PORIA186 hfll) WaS Hedid iR "héseme& 'ﬂaJ(Faﬁ\ 120%for 24 h. The

super nat ant and subsequent extracts of
pr eemtmame(tmbms neddedip RlepaizadddionaliROGIn gSOi mLPp@as\sded. The

and diJ.ution with e
oSl Bt W ot Bl Pl LRl B AL o

10. 1%nifefgture TMoBt @i thy solesit Wacreiesed ettiepradumt 1&s200g) was
TFA salt, which was free based by passing it, in 1.1

Mo Ocpefiply-egdeddp thei reﬁﬁduetwhllﬁfaﬁmgpar FespIHRg mixtyre; s extracted
PL- Blif @112}@;?{ 6260 . £ ?)STHC £ ndBor gfrn@ﬂhagm&g ):irled %\I a,S04) and
Evaporation then proovided pure %ltle compound 8

g, coshtraied undgeydcowms dhe grudwopmt Mjas purified lBSSll[ldaLgeq ¢olumn

(0 chirRfastRhy OSERTshlfEy o AR Tp AT bl Eied

18. 7@rdddet (10g) Waslobididd, as&.bidwvi Solidl HVashingwith ehethardl, (15 mL x 2),

2Hz 7. 7. 2H, J=8.2Hz 7.4
gdst}?ﬂ r}jg.%t 8}2&1)(18 prov: %d(parestgqu c(cj)mpound ‘3 48dlchlor)o 5-p- tol?lpyrldazme

(5.1 g, 43%) as an off-white solid. MS [M+H]" 239; HPLC retention time = 3.34

v

min.

20 362C. Preparation of 1-(4-Chloro-5-p-tolylpyridazin-3-yl)hydrazine
NHNH,

Cl S

N
Me
To a stirring suspension of 3,4-dichloro-5-p-tolylpyridazine (4.5 g, 18.9 mmol)
in 2-BuOH (200 mL) at room temperature was added anhydrous hydrazine (9.1 g, 284
mmol). The reaction mixture was heated at 60°C under argon. HPLC/MS analysis
25  indicated complete reaction after 15 h. The reaction mixture was cooled to 0°C, and

the product was collected by filtration and further washed with ice-cold 2-propanol
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J=8.8Hz), 7.15 (t, 1H, J=1.6Hz), 7.07 (s, 1H), 6.90
(d, I'H J=1.6Hz), 5.30 (s, 2H). - 127 EXAMPLE 365
Preparati on of
2-(4-(Trifluoronethyl)benzyl)-8-am no-7-(4-chl oropheny
l)- [ 1,2,4] triazolo [4,3-b] pyridazin-3(2H)-one N_N
~XCF3 H2ZN NOI-1z N 5 C A solution of
2-(4-(trifluoronethyl)benzyl)-8-chl oro-7-(4-chl or ophen
yl ) {29 mLx 2] tfieadeying[upder yebwim argomiesparpiredne 1 ¢ h.@.g@tltle

%, o P L PSR ES R 32

pyr ratia withomiesi¢dd 1+3)chiere-Saeatlgpyradazih20Q)iydrazihel(3 6redgoss). 1-(4-

argop. HPLC anal.ysi s, 10 i.ndj caupl.et e C
oo b A T Dby Setipe MM o dane TG et ime -
gacuw mint i3 Qﬂt&&@%@ﬂ_{ﬁ)@lﬂaﬂﬁ-ﬂﬁjhﬁ}mné MIMMXHE)235 OHPLC
obtain a yellow solid. The crude product was purified

by regrtoadingfid3é nppeparati ve 14PLC (G 18, MOH H20
gradient, 0.1% TFA) to give the title conpound
2-(4-(trifluoronethyl)benzyl)-8-am no-7-(4
chl a62pheyreparhfior of1$-Chil@sdi-pitely BFLY, fintiazbde] 4 3-1] p il azimn-3(2H)-
e, (34 ng, 81% as a yellow 15 solid. M5 [ M+H] + 420;

HPLC retefffon tinme = 3.70 nmin. EXAVMPLE 366

Preparati on of _—NH
2-(4-(Trifluoromethyl)benzyl)-7-( ;gng rophenyl ) - 3- oxo
-2,3- dihydro-[ 1,2, 4] triazdf -b?

pyri dazi ne-8-carbonitrile Ck3 NCNON 20 C A
suspensi on of
1§-(4-(trif|uoronethyl)bg{é 8- chl oro-7-(4-chl or ophen

1)- [1,2,4]triazol o[ 4, 3-b] pyridazi n-3(2H)-one, (43.8

ng, 0. 10Anstinding soprtepaf etphasgenel@9dx g, 164 mmobxahHF €200 mL) was

361%601?5] 9) Jggl}llng&gr3mg%%’ ang 'tl?e rmi?drg 0% p—(éﬂ(r:ﬁ/lor]()_-glg-ttonwphzxaazinﬁ-

ylhydrazine and 1-(3-chloro-5-p-tolylpyridazin-4-yl)hydrazine (3.0 g gross),

prepared as described in Example 362C, was added over 3 min. The reaction mixture

15  was allowed to warm to RT gradually and then stirred for 16 h. Solvent was removed
under vacuum to reduce the reaction mixture to half its original volume, and the
resulting suspension was cooled to an ice bath. Ice water (300 mL) was added,
followed by stirring fo} I h. The product was collected by filtration and washed with
0.1 M aqueous HCI (50 mL x 2), then H;O (50 mL x 2). After drying under vacuum

20  at 50°C for 2 d, the title compound, 8-chloro-7-p-tolyl-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (2.2 g) was obtained as a yellow solid. MS [M+H]" 261; HPLC retention
time = 2.75 min; '"HNMR (400 MHz, THF-dg) & 11.69 (s, 1H), 8.10 (s, 1H), 7.49-7.51
(m, 2H), 7.34-7.35 (m, 2H).
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pyrrolidinone (1 m.) was heated at 120C for 2 h under
argon. HPLC/ MS analysis - 128 indicated conplete
reaction. The reaction m xture was concentrated under
vacuum wth co-evaporation of toluene (5 nL x 2) to
obtain a yellow solid. The crude product was purified
by reversed phase preparat|ve HPLC (C- 18, McOH H20
gradient, 0.1 % TFAE 0 obtain title conmpound (31 ny,
729p62B. ( Areparatipy of wr%éﬂzy¥7(£67(1'(lﬂuq>romethy )pyridin-3-

chl or ophe r | o[ 4, 3-b]
pyri dazi ngy)g') e}@ﬂgggzl %]F ﬁ?iyhﬁxg b %’% gfl—Pa(ﬁ&

[ MtH] + 430; HPLC retention tlne S ann EXAMPLE
367 Preparation of

8- (6- Fl uor opyri di n-3-yl) - -p-|ﬁ¢y£ig- (6 (trlfluoronet
hyl )pyridin- 10 3-yl)neth N 2,4] triazolo[4, 3-Db]
pyri dazi n- 3(2H) - one N N JNCF3 N N>-- ON HC

To a microwave reactio containing a stir bar,

was added Pd(Ph3P)4 ygatefyst (30 ng, 25 pnol),

fol  owed by anhydrous dioxane (0.5 nL). To this was

added To a stirring suspension of 8-chloro-7-p-tolyl-[1,2,4]triazolo[4,3-b]pyridazin-

I fI
8 g o A AR R B e o1
(20 1nrgnmé117 rﬂmoﬂF)(,ls R18 b0 th tampeiemer wrideslargéh wiskaided E,CO; (1.74

362, quorop ridi ne-5-boronic acid égﬁ 2

proig) 126 Al olhe regpltngdnistyro was heafed: a5 Kg%o&IPLC/MS analysis
aqgu w&te%CHoHIp'lé?@re(lglo%S Tm?}eact-[a?m[x%?rg (@ BorkERERLd u acuum
flushed wth nitrogen, capped and heated at 1200r%or

10 mithuoeyaparatzpnmifeoloeme(€0 miea’) to obtaRemdark pellow soﬂldr dhe crude

142 Pl St ee B Bl REmg hicr by (5L el Rien

pr epaktanbs/Ze AR, CIXt BediRd Meoductl@.1 &@vaXobfdined ) a bichwatsenid.
with 3g@6to 1OQéPB 8 m n gradient, water +0.1 %

TEA Warling vath Me@QHJA) mii ¥ &) and. dmm:m)ovﬁéqi B i Gomgpousg, §-chloro-
m-/ Fidlto M-@@(tﬁﬁhb@&e%l)ﬁ%ﬂhﬁ@jyl)tn%ttg/'l)vl_q X DBiazblof4, £blpyridazin-

mpoun
8 ( B(ZH)tﬁmeo(dy%lg;IiSﬁ%ZBa% Night ygllavosolid. M$ (M+H{'r420f HBEGmetention

15 KB 5 s SHMR (409 Y HiCROE) B 139 s k- B V8 00 &
as aHJ el 1H), T80s7. SGRAM) 5. 2H(sVa1), bake s 3iH), 2L

5
met hanol in a flltratlon col umm attacheg with a
st opcock and

EXAMPLE 363
Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(1H-imidazol-1-
20 yl)-[1,2,4]triazolo{4,3-b]pyridazin-3(2H)-one

N= N— N
G D=0 L

Cl
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pol ystyrene based carbonate resin, PL-C03 MP-resin,

(100 ng, loading 2.4 mvol/g) was added. Contents were
shaken for 2 h and nethanol solution was filtered and

-129 evaporated under reduced pressure to give the

title conpound, 8-(6-fluoropyridin-3-
yl)-7-p-tolyl-2-((6-(trifluoronethyl)pyridin-3-yl)neth
yl)-[ 1,2,4]triazolo[4,3- b]pyridazin-3(2H)-one in a
fredb3se chrpmr@tilmS ofigr(4-g39%azoled-sih)benxzl)B-ghdonogir(4-chlorophenyl)-

crystalli 0 H NMR CDC13: S

8 8 (1H, gf’?"@" e%&?béyrﬁ%z'zﬁ?ﬁhon 57.95 (1 H,
d, J=8.2 Hz), 7.79 (1 Hm, 7. 66 68 (1 H m,
7.03-7.18 (4H m, 694(111 | 3 (PHy S) -

Anal ytical HPLC purity: 8996‘t,¥¢%7 riet enti on
time), (Xterra MsS-C 18, 50°mMm); Eluted with 30
%to 100% B, 4.5 mn gr| N (A = water + 0.1% TFA
and B = acetonitrile O/d'FA); Flow rate at 2.5

nm./ mn. UV detectiogy~at¥220 nm 10 EXAMPLE 368
Preparation of

8- (5- Fl udP3-suuinetsHpe)ion pift-phlaroy]-(4-chlgrophgny)=[b.2 (4{tsiazolo[4,3-

t I
t(jr Ir giﬂg}ﬂgg?ﬁgﬁp Qng)%ﬁpgllaeg Ia%’ gé’éf)lgé‘ﬂf 1E3r&%;égm;£le %Si%,%d 5- (4_
~N Khrsmgmiethiyl) phenj3i60XaZ01€ @122 mp,d. Dhvawel); praparedas dﬁeerﬂned as in

con st dded Pd(Ph3P a

(50 EAgpla2sfla i MO it ol v s e KGO 1 mes 0.86
M) mnl8l). t'hlhesrek’iﬂﬁng Iﬂmg was heated at 50°C for 3 h. HPLC/MS analysis
8-chloro-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-yl

) rretlma}ed[@r@le&q {eP(Fta)ZloI BE 1eagtiqs] pixtyre sva pongemtfedgmder wguum
119, piih B dora R SRR P RESCE) B SBual Tl ooR PR R The cruce
200 praiugt, wa%(buaﬁhg/bly 911&1 ghil codame chfdnatapkadpha il COYeKiBiRg Avith

aqueous i on The ,reaction ssel S

I LReeS i Peplgare Db suering Skl SH3 el chloro-
10 m@ihRsopheRyIR[{ 1M, Wr%&@l()? - BSkidhzin BEADdneN (1MI9%h |79%) asa
was filtered throu% a 0.45 msyringe filter and the

cr udellgyy elide MOENM HLIr438; EBngFtﬁﬁloﬁrtE%T at5ﬁ\ﬂemHPLC
jXterra Ms-C 18, 30

363B. Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(1H-
imidazol-1-y1)=[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

N= N~ N
4¥:L | >~o L
|

Cl
A solution of 2-(4-(isoxazol-5-yl)benzyl)-8-chloro-7-(4-chlorophenyl)-

20 [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (149 mg, 0.34 mmol) and imidazole (69.5
mg, 1.02 mmol) in dry 1-methyl-2-pyrrolidinone (3 mL) was heated at 100°C for 18 h.
HPLC/MS analysis indicated 90% complete reaction. The reaction mixture was
concentrated under vacuum with co-evaporation of toluene (5 mL x 2) to obtain a

dark yellow solid. The crude product was purified by silica gel column
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X 50 m); Eluted with 30%to 100% B, 8 m n gradient,

(A =water +0.1 % TFA and 25 B = acetonitrile

+0. 1%9FA); Flowrate at 30 nL/m n. UV detection at 220
nm to give the title conpound,

8- (5-fl uoro-6-net hoxypyridin-3-yl)-7-p-tolyl-2-((6-
(trifluororrethyl)pyridin 3-yl)nmethyl)-[
1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H)-one as a -1310

TFA chegmatograhy (@@rﬁ)@ ngwath CRErEIQAQeiobiam prra ditle compound

L EERSELITUAL A 0, S 25

( 1OOHNMR (4(Iﬁ)adle,gC]2C¥];) mb/(@,)lwyaso aﬁd)ee IS@HHE),HI so-ms em 2H),
shaken for 2

ev ap?o?ga(ﬁe]&l)uﬁd% i ?é‘d&ce%ﬂi)r éé%(ﬂ @Ht’ 51 W@ ? P]% 7t15t({“e 35, 6.04

0 u (
% gg?lom% r?e%t3 (gx%frf)gukﬁz-) 5%/’1 SS 2H)p tolyl-2-((6-(trifluo

romsthyl)pyrldln -yl ) met hyl) -

[1,2,4]triazol o 4, 3-b] pyri one in a

freebase form (9.6 ny, 38)9%2\?%?&%5% a yellow

Cr ySPpdpakdtfonseti2-@- (Id\pﬁaidvlsbj)l benazl)’w (4khmw&ﬂeﬁm@1}l-mﬁdazol 1-
867(1Hs)825% (1 H _d, Hz) ,
7.82 (IHs), 7.7yp41 4ltmazolv[4s%blpy4@a(m meme

7.09-7.14 (4H m, 5.3 (2H s), 3.

Anal ytical HPLC puri ty 99% at
tinme), (Xterra I\/B-C18§$6

and B = acetonltr|Ie+O.1|°/<T . Flowrate at 2.5
m./mn. UV detection EXAVMPLE 369 15
Preparation of
18- (2- Met hoxypyri m d¥'n- 5yl )-7-p-tol yl - 2- ((6-
(trifluoronethyl)pyridin-3-yl)nmethyl)-[1,2,4]triazol of
4, 3-b] pyridazin-3(2H) -one N 10 ~N CF3 N | NN ) O H3C
To 36fd\cr Breparatiemef 7-¢hChinggphenybfi-tithimiglazolst-yl)- bar ,

\ngISI g\?\ggddf’g&ﬁ%%g%%& f’ﬁf"é’xéﬁ@m(g%yﬁﬁ 25T(r)m It zn S was

20 added n—NH

8- chl oro-7-p-tol yl - 2- ((6-( IuafOﬁE&Byl)pyridin 3-yl
ymethyl) [1,2,4]triazol of 4, gy Ndazrn- 3(2H) - one (20
ng, 47 nol), prepared as de rifednin Exanpl e 362,

2- met hoxypyri m di ne- 5- boroac:ld (28.2 ng, 200 nol),
anhydrous di oxane (0.5 and 2M K3PO4 aqueous

solution (0.25 nL). The reaction vessel
15 A stirring solution of 8-chloro-7- (4-chlorophenyl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one (56 mg, 0.20 mmol), prepared as described in example 361F,
and imidazole (100 mg, 1.5 mmol) in dry 1-methyl-2-pyrrolidinone (1 mL) was
heated to 100°C for 5 h. HPLC/MS analysis indicated complete reaction. The
reaction mixture was reduced to half its original volume with a stream of argon while
20  still heated to 100°C. After cooling to room temperature, 0.7 M aqueous TFA
solution (3 mL) was added to lower pH to 1. A precipitate formed. The supernatant,
and subsequent extracts of the precipitate obtained by repeated dissolving in NMP and
dilution with water, were purified by reversed phase preparative HPLC (C-18,
MeOH/H2O gradient, 0.1% TFA). This provided the desired product as the TFA salt,
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was flushed with nitrogen, capped and heated at 120C

for 10 mnutes in a mcrowave 25 reactor. Reaction

m xture was filtered through a Whatnman 0.45 .tm

syringe filter and the crude product was purified
usi ng preparative HPLC (Xterra M5-C 18, 30 X 50 nmm);
Eluted with 30% to 100% B, 8 m n gradient, (A = vvater

+ 0.1 %TFA and B = - 131 _acetonitrile + 19%FA

FI owhich wasdrecdgsed by passing ity iy étlé\éﬁ@HfCIéaCbzsp@tuopntjuqueh Polymer
iV

g 8- ( %alr)%tgﬁg%/ f;)]ly ?Iﬂfrﬁg&@&ig@ref? (500 mg l] mgm%/%)(3 Evaporation under
(t r ivhd¢unor themegivy kijlpyomphund 37-(A- ()hhﬁbbl}dn)'l-){S (1H-imidazol-1-yl)-

sai 1A IR e JERERSS 15 3 280 wmusforssoli. MS
5i | [vaH] 031 3% GIPLO YeRhliGCRAE =5 .37 hid (8-, mghz@(&»mammgo 1%
polésbérene based carbonate resin, PL- MP-r esi n,

(100 FAg gradiegfdi ng 2. 4 mol / g) was added Cbntents wer e

shaken for 2 h and nethanol solution was filtered and

evapor at ed under reduced pressure to give the title

conpBoe4ind Qrélﬁi-ratlon of 2-(4-(Isoxazol-3-yl)benzyl)-7-(4-chlorophenyl)-8-(1H-
r| n trlfluoroneth

P')sw?f(é% ligid lyhglt)ﬁwﬂtrﬁzolohyi-bﬁ)yg R P B y

101, 2, 4]tr|azolo[4 3-b] pyridazin-3(2H)-one in a

freebase form (7.6 ng, 31%yield), as a 10 yell ow

crystalline solid. M5 (MtH) = 4 NVR,(CD30D): S

8.79 (1H, s), 8.39 (1Ntk ShT/B 07 , 7y J=8. 2 Hz),

7.84 (1 H s), 7.64-7. m, 5.4

(2H, s), 3.81(3H, s). alrtlohl ﬂPLC purlty 99% at

2.13 min (retention tiuwg XNerra MB-C 18, 4.6 X 50

nmm; Eluted with 30 % 100% B, 4.5 mn gradient, (A

= water +0.1 % TFA @& = acetonitrile +0. 1 %FA);

FIOM/rate at. 2.5 15 pi/m UV detection at 220 nm

EXANVPLE éﬁ@rrp}géﬁxépg? p%}f(ébq;hlorophenyl) 8 (1H-imidazol-1-yl)-

2-( L)ie C nyl ) - 8- (py

2 dfrﬁg,zsq%ﬂlo%,)@ fnqul;?a%%lp%@r?ng (144 4 fhg @b@sr pryd

pyr [hjglpbme@ylgpli)enyibisgabblb\l(]% mg) O~59\Inmol); ar@ KXO;280 g, 1.0 mmol)

(4-chl.or ophen - o wn . .
1 S o g GRS M o7 S o min g P MS gpalyss
m)| )ndlq@t’eﬁ RamPRieASadtioh C AifBLebolifg RIMRhEred&ibh rhikture was diluted

1-nmeth rrolldone sl i)
with e H (3 mL) and Tiltered through cotton. The filtrate was diluted with water (3

mL), which caused some precipitation, and acidified to pH 1 with TFA. The
supernatant, and subsequent extracts of the precipitate obtained by repeated stirring in
20  MeOH and dilution with water, were purified by reversed phase preparative HPLC
(C-18, MeOH/H,O gradient, 0.1% TFA). This provided the desired product as the
TFA salt, which was free based by passing it, in 1:1 MeOH/CH,Cl, solution, through
Polymer Laboratories PL-PIP piperidine resin (100 mg, 3.21 mmol/g). Evaporation
then provided pure title compound (5.6 mg, 25%) as a yellow solid. MS [M+H]" 470,
25  [M-HJ 468; HPLC retention time = 2.96 min (C-18, MeOH/H,0 (10 mM NH,OAc)
gradient); "HNMR (500 MHz, CD;0D) & 8.70 (d, 1H, J=1.6Hz), 8.43 (s, 1H), 7.85 (d,
2H, J=8.2Hz), 7.85 (s, 1H), 7.53 (d, 2H, J=8.2Hz), 7.46 (d, 2H, J=8.8Hz), 7.29 (d, 2H,
J=8.8Hz), 7.15 (t, 1H, J=1.6Hz), 7.07 (s, 1H), 6.90 (d, 1H, J=1.6Hz), 5.30 (s, 2H).
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in al dramvial was added 3-hydroxypyridine (9.5 ng,
100 pnol ), and anhydrous potassium carbonate (21 ng,
150 pnol). The reaction vessel was capped and heat ed
at 25 80C for 16 h in a turbo coil heater with
shaki ng. Reaction m xture was filtered through a
What man 0.45 msyringe filter and the crude product is
purified using preparative HPLC (Xterra Ms-C18, 30 X
50 m); Eluted with 10%to 100% B, 8 mn - 132
gradient, (A = water + 0. 1fxAMypRR3¢P = acetonitrile +
0.1%FA); Flowrate at 30 nL/mn. UV detection at 220
nm t oPxgpaeatione2-@H@ rifloopouettiyPb¢nsyl)-8-amino-7-(4-chlorophenyl)-
(trlfluoronethyl) Ioro 8-(pyridin
-3-yloxy)-[ 1, ?f? ﬁf%?‘gt’éfﬁ%g ?P?;#%o'.‘f( 2H) - one
as a TFA salt. Thls conpound was s |n 2nmL net hano
inabfiltration colum attachﬁ opcock and
pol ystyrene based carbonate rgsiy 3MP-resin,
(100 g, |oading 2.4 mot™Ny) - nag a ded Contents were
shaken for 2 h and net hanoll sqution was filtered and
evapor at ed under reduced pfessure to give the title
%onpound
-(4-(trif|uoronethy?)benzyl)-7-(4-ch|orophenyl)-8-(py
ri di n- 3- A solution of 2-(4-(trifluoromethyl)benzyl)-8- chloro 7 (4-chlorophenyl)-
yl o é- 1, 2, 4]tr|azolo[4 3-b] pyridazin onein a
1y Al gm0 Do) arised
cr y%%@n'bb@ﬁl écgﬂngﬁt 360 ke HgM”aDld Ko‘t% 81 ik, M\fn 95311%1 -methyl-2-

BliegyY 7.53
( 3 H pyrr))hdlrior@‘ﬂ 0y, waﬁleate‘id 3]_1.2(7°(32)r @@Hndn)qrgon? BP.(7MB4analysis

2H, , Anal
o g reichl e b rh e AR wifeum
18 w‘ltlﬁ:o%vSﬂ)rHﬁiﬁn ofbluéRd s WIt K 2160 (ﬁﬁaﬁlﬁ)a 8% Blid. £hé cid® product
gr adi ent . = water + 0.1% TFA_and B = acetonitrile +

0. 1%FP—‘R)1“ l?q byupeyetred phass prgpasatiye HPLG (-1 IRUT/ELDjesaiont, 0.1%

220 Tir EX@‘MD Rlefae 3 6rhpBurRIPAY, ﬂlﬂ’ﬁbr%eth 1)benzyl)-8-amino-7-(4-
2-(4- ( IuoronethyF)benz Yorophenyl) 8- {3
hydmbb@pcpwm] i 1A, fltriazgloj4,3-b] m/rldqtzum p@iﬁ’roo[‘:,é(o@ntg} Bifi6) abcazyellow
lgo?& l'_(l'} IQI@%MJI\-%] 450 Hﬁ%srelél(rﬂ\lonl\lnme—:%qo er. 20 G To a

2-(4- (trlfluoronethyl)benzyl) 8-chl oro-7-(4-chl or ophen
yl)- [1,2,4]triazol o[ 4, 3-b] pyri dazin-3(2H) -one (20 ny,

46 tnol), prepared as desc %%PIF%:*’“

Preparation of 2-(4-(Trifluoromethyl)benzyl)-7-(4-chlorophenyl)-3-oxo-2,3-

dihydro-[1,2,4]triazolo[4,3-b]pyridazine-8-carbonitrile

20 Ci
A suspension of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (43.8 mg, 0.10 mmol), prepared as
described in example 361G, and KCN (33 mg, 0.5 mmol) in dry 1-methyl-2-
pyrrolidinone (1 mL) was heated at 120°C for 2 h under argon. HPLC/MS analysis
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Exanpl e 361, in 1-nmethylpyrrolidone (1 nL) in a | dram
vial was added 3- pyrrolidinol (8.7 ng, 100 jinol).

The reaction vessel was capped and heated at 80C 25
for 16 h in a turbo coil heater with shaking. Reaction
m xture was filtered through a Watman 0.45 pm
syringe filter and the crude product was purified

usi ng pre aratlve HPLC (Xterra M5-C 18, 30 X 50 mm);

El utiRsticajfd qomplpss feactiomodkhp reastion Mixjirs avas Gencentraterbundar ¥acuum
vat fitht ooev%%_ra_tﬁﬁ FuBeT %ﬁ?* Qmotcfb'tdu? a el%ﬁs@ﬁ&[he 'C:J'u(agvproduct
rate at 30 Imn. W e ection at 226 n to give

t he Wais phéﬁ@timp@m@bd phagefpréparative RLEET- hy; IN @I, D)gradient, 0.1%

Z[J]}J g ‘11'%§°‘B§’%‘§7‘?’y( L oy P20} gpﬁj‘? ingropackisdipegzyl)-7-(4-

618 cﬁlome@:b ?/Q)Xé-QBCBxhy(ﬁ‘i@- az,nphhzb\mm rxﬁpﬁldamﬂe-sssa}uoelmue asa

VB (M- 1H N CD30D) : 9%

7. 7y7110r’88<(191HM$[M7H§;843ﬁ) LCaptentign tmze ﬁé . (2H

nm, 7.35-7.37 (2H, nm, 5.36 (2H, s), 3.73(m 2H), 3.55
(m1H), 3.52 (2H, M, 1.88 (2H, M. Analytical HPLC

purity: 99% at 2.06 mn (rEXaMPlB367ne), (Xterra MsS-C

18 4. 0 %t0 0%B, 4.5 mn .
gra rém'ra‘*es&°£%1Fé‘r°r%"1‘é}n-§r§k]7ani53'% 2§t Biqrpmg gy ridin-
¢0. 19FA) ;. Flaynm 1,2 RiaZblold, Bb] BP¥idheine SR HY dnat

1220 10 %ﬁl EXXLP ggzngepargrtonhH¥ ng9 "

2-(4- (Trlfluoronethyl)benzyl) 7-(4- roghenyl) 8- (1H
-imdazol - 1-yl)-[1, 4] Ntriazol 3BT CFa
pyridazi n-3(2H) -one CF¥” h+$f@£:- N 15 C To a

O

2-(4- (trlfluoronethyl)benzylj 84chloro 7- (4-chl orophen
yl)- [1,2, 4]triazol o[ 4,3%% Hazi n-3(2H) - one (20 ny,
46 gnol), prepared as d ibed in Exanple 361, in
1-nethy|pyrro|idoneH( in aldramvial was added

i m dazol Q. 8 , 100 . The reaction ve

capped aﬁﬂ a&‘@‘éﬁo@’gg ea'iea%k?éq?ﬁﬁe? OB inIng,a SHEREL WA a‘??filcpq\?ﬁhp )4
heahﬁﬁlgw@@m%h@%ms% fEh@wé%e@ﬁ&ih%}o{B HbkdrR (M\@SnL)l |Tfo%f§<dvas
thro at man 45 gm syringe filter and

cr ueédgeéﬁo@mfp 7\7@@4&2&(61@@@ugmm@y@pypfhnétylmeﬂwbl_c
15  [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 47 umol), prepared as described in

Example 362, 2-fluoropyridine-5-boronic acid (28.2 mg, 200 pmol), anhydrous
dioxane (0.5 mL) and 2M K3PQO4 aqueous solution (0.25 mL). The reaction vessel
was flushed with nitrogen, capped and heated at 120°C for 10 minutes in a microwave
reactor. Reaction mixture was filtered through a Whatman 0.45 pm syringe filter and
20  the crude product was purified using prepé.rative HPLC (Xterra MS-C18, 30 X 50
mm); Eluted with 30% to 100% B, 8 min gradient, (A = water +0.1% TFA and B =
acetonitrile +0.1%TFA); Flow rate at 30 mL/min. UV detection at 220 nm) to give the
title compound, 8-(6-fluoropyridin-3-yl)-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-
y)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a TFA salt. This compound
25  was taken in 2mL methanol in a filtration column attached with a stopcock and
polystyrene based carbonate resin, PL-CO3 MP-resin, (100 mg, loading 2.4 mmol/g)

was added. Contents were shaken for 2 h and methanol solution was filtered and
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(Xterra M5-C 18, 30 X 50 nm); Eluted with 10%to 100%

B, 8 mn gradient, (A= water + 0.1 % TFA and B =
acetonitrile + 0.1 %9FA); Flowrate at 30 nL/m n. W
detection at 220 nn) to give the title conpound
2-(4-(trifluoronethyl)benzyl)-7-(4 25

chl or ophenyl )-8- (I Himdazol -1-yl)-[1,2,4]triazol o[4,3

-b] pyridazin-3(2H)-one as a TFA salt. This conmpound

nas evamastied pndepiednendipassotre ingize fheltitie spmpeundoB-(énduoropyridin-3-

oo Bhap ot R ABhRREBAIRRIARC Yk YT 2ARAGpjor4.3-
| oad:i]pbg‘ldﬁzm-_’»(ﬂﬁ)) drg)in wdreelsadel fam Qx'htngmg/o WBTCB e&h@leﬂmw crystalline
for 2 and_ nmet hanol ,sol ution |tere

evaﬁ@'ﬂ%t'@é Yhd®~ t-eu @%M&%ngregtgd”dr Ve %h(e”{nSi B3 (1H, s),
24

<(3t rifl uoyoﬁe%ﬁ i H@Jn?f E m) 766 Z]I o§1§|§>r€‘é)n7|°§ 748 (4H’ m), 6.94 (1H,

H i mda3dRH, 1) Aylhl)ytl{:al ﬂPLCAl[}Ltrtty &2% a[24,73nin (retentlon time), (Xterra

bl p [ a tre a r 2
ot oy et 58 XS s PSR F ok s gy RS vater +
471;0. (el TIRMRnd @53 @¥donitrife 804%’[(153&)% FI®v raté.aB3.5 (lllAmin. )V detection
7.65-7.66 (2H, M), 7.57 (2H, nm), 7.45-7.47 (2H, m,
7.2809209M( o1 ), 7.14 (1H, s), 7.07 (1 H, s), 5.33
102H, s). Analytical HPLC purity: 99%at 2.06 mn
retentlon tinme), (Xterra M5-C 18, 4.6 X 50 nm);
El ut ed mnth 10 @6to 100@6BEXAA$PhEB689radient (A =

wat er + % = acetonitrile . +_0.

Frow r at dapatatign of s hiarh g hasiRretdin F S8 (6
EXAN&hEu&F&lé?ﬁ,ﬂwrﬂimgrylmeth ) él 24]trlazolo[43 -b] yr1dazm-3(2H) one.
2-(4-(Trifluoromethyl)benzyl benzyl oxy) - ?
ophenyl)- [ 1,2,4]triazol o[ 4, 3- b]pyr| I n- S(ZFD one
CF3 N-Nxfo - 15 C _olo_g_sol uti CFs

2-(4- (trlfluoronetﬁyq)b ﬁzn ) - Ioro- - (4-chl orophen
yl)- [1,2,4]triazol of reg 3(2H)-one (20 ny,
46 nol ), prepared as descri bgfl iq Exanpl e 361, in

1- et hyl pyrrolidone (1 j dram vi al was added
benzyl al cohol (10.8 0 nol), and 1 Msolution
of potassiumt-butoxilde im THE (100 20 uL). The
reacti on_vessel was cgﬁped and stirred

115errper at JP& MiGFowpse fractionryes ?‘B‘FP‘WP&PGP&%;‘%%%QMHW%
W t Rach8 b nf 25 REdABNRIIowEd b &i1SErobbaRYAR 8.5\t MR this was

added 8-chloro-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-yl)methyl)-

{1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 47 pmol), prepared as described in
Example 362, 3-fluoro-2-methoxypyridine-5-boronic acid (34.2 mg, 200 umol),

20 anhydrous dioxane (0.5 mL) and 2M K;PO4 aqueous solution (0.25 mL). The
reaction vessel was flushed with nitrogen, capped and heated at 120°C for 10 minutes
in a microwave reactor. Reaction mixture was filtered through a 0.45 pm syringe
filter and the crude product was purified using preparative HPLC (Xterra MS-C18, 30
X 50 mm); Eluted with 30% to 100% B, 8 min gradient, (A = water +0.1% TFA and

25 B = acetonitrile +0.1%TFA); Flow rate at 30 mL/min. UV detection at 220 nm) to
give the title compound, 8-(5-fluoro-6-methoxypyridin-3-yl)-7-p-tolyl-2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a
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0.45 msyringe filter and the crude product was

purified using preparative HPLC (Xterra Ms5-C 18, 30 X

50 nm; Eluted with 10%to 100% B, 8 min gradient, (A

= water + 0.1 % TFA and B = acetonitrile + 0.1 %FA);
Flow rate at 30 nL/mn. UV 25 detection at 220 nn) to

give the title conpound

2-(4- (Trlfluoronethyl)benzyl) 8-

( beﬁfﬁ @J@y}" iy cqmp(awri(waé ,gq:lf@ﬁy] 3mf. methanol in a filtration column attached

’ w\%ih df{ & gélp:in eq%]ﬁ\lz@éﬁre bq@e%il rb%(lgttl} 9L'\(é6:z ﬁ#ﬂ&mn (]1%0 mg,

as ay crystal Ine- sol
511 loadirtg N/ﬁirrwmvaﬁaddedﬂ'fnntdht%eré ilhi;kes Yor 2/h &(d- rﬂetHanol solution

H, 7.4757.55 H . (. 13-7.31 H
{21 fiterty i apprated indh rediced pestpp o g cepmmpag, 8-
3 3 ¥lubid6- ﬁfeﬂfoﬁ?ﬁ)‘ri@ih 3y VE)p -t({l%tﬁ((ﬁf(trffﬁor(ﬁ)ell%xl gfm@m& -Aethyl)-
El ut ed 10 % to 10 % B, 4.5 mn gradi

ot e liasodo 433 i 12 ) oo iewhatk o Q. FIAPS yield), as 2

| / 2
o T B Y5 RS 28 £ 525
pr emHHe;jl mxé(amd?gsmaigﬁvc bgdlta{ a){wl mn?/gm@lwrm7 4@(1@{/@“) 709714
10 Ex ructure et enti on SS
1o e ReThh S 3Bk LA G AnsbtiraH1DBC 3amy: 374 252 #HmgpGetention
1§76 ti%leg 7(x4e%% M§171 834, 86{ 5’63él1m)3}i‘1%te41 whith 3% 1o Y65k B, ’A]s 1?11?19
4.16 531 381 3.76 489 -

Exampﬂd@nSt(Aucwm@ HWCF IFzéaedelmewaseleSﬁh t¥TFA); Flow rate at2.5
mL/min. UV detection at 220 nm.

EXAMPLE 369
15 Preparation of 8-(2-Methoxypyrimidin-5-yl)-7-p-tolyl-2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

To a microwave reaction vessel containing a stir bar, was added Pd(Ph3P),
catalyst (30 mg, 25 pmol), followed by anhydrous dioxane (0.5 mL). To this was
20  added 8-chloro-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-yl)methyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 47 umol), prepared as described in
Example 362, 2-methoxypyrimidine-5-boronic acid (28.2 mg, 200 umol), anhydrous
dioxane (0.5 mL) and 2M K3POy4 aqueous solution (0.25 mL). The reaction vessel
was flushed with nitrogen, capped and heated at 120°C for 10 minutes in a microwave
25  reactor. Reaction mixture was filtered through a Whatman 0.45 um syringe filter and
the crude product was purified using preparative HPLC (Xterra MS-C18, 30 X 50
mm); Eluted with 30% to 100% B, 8 min gradient, (A = water + 0.1% TFA and B =
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Nurmber Tinme (mn) Cbserved (MtH) 382 2.67 503

pt Ai sl dcK~?u+eE 383 3.34 503 a~r N.. gpyp' -~
384-"Lr 3.45 482 385 = u 4.01 481 | v. .!'3.'n..N
raH aa 386 1.96c 465 387 1.97c 445 388 Mp ~+ 1.45c

432 s'.. p3 -Kn ""...M 389 1. 99‘ 465 390 1.97 465
391 1.72c 456 392 1. 690 532 yy "pK F o.. 1.63 518
393 394 1,69c 532 - rrpl e Structure HPLC

Ret @rtPRiHilaAa I et FIW Smem{nmUh detgsion petPq wpHp give

ggg élie t%gegéoﬁ'&%undgg-@-Elne&%ﬁy}@é‘iﬁudlﬁ%zyﬁ-ﬂp-@)lyl-%ﬁ(%- 398 =
(trifluoromethyl)pyridin-3-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a
TFA salt. This compound was taken in 2mL methanol in a filtration column attached

S with a stopcock and polystyrene based carbonate resin, PL-CO3 MP-resin, (100 mg,
loading 2.4 mmol/g) was added. Contents were shaken for 2 h and methanol solution
was filtered and evaporated under reduced pressure to give the title compound 8-(2-
methoxypyrimidin-5-yl)-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-yl)methyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one in a freebase form (7.6 mg, 31% yield), as a

10 yellow crystalline solid. MS (M+H) = 494. 'H NMR (CD;0D): 8 8.79 (1H, s), 8.39

(1H, s), 8.07 (1H, d, J=8.2 Hz), 7.84 (1H, s), 7.64-7.69 (2H, m), 7.24 (4H, m), 5.4
(2H, s), 3.81(3H, s). Analytical HPLC purity: 99% at 2.13 min (retention
time), (Xterra MS-C18, 4.6 X 50 mm); Eluted with 30 % to 100% B, 4.5 min
gradient, (A = water +0.1% TFA and B = acetonitrile +0.1%TFA); Flow rate at 2.5

15 mL/min. UV detection at 220 nm.

EXAMPLE 370
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-3-
yloxy)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

N
— N—N
0 )Qo
I

20 cl
8-Chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20

mg, 47 pmol), prepared as described in Example 361F in 1-methylpyrrolidone (1 mL)
in a 1 dram vial was added 3-hydroxypyridine (9.5 mg, 100 pmol), and anhydrous
potassium carbonate (21mg, 150 umol). The reaction vessel was capped and heated at

25  80°C for 16 h in a turbo coil heater with shaking. Reaction mixture was filtered
through a Whatman 0.45 pm syringe filter and the crude product is purified using
preparative HPLC (Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min
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399 1.64c 438 400 . ° T 1.54 424 401 1.89c 444 402
1.82c 408 403 2.03c 436 404 1.64c 424 off- _ 405

1.36¢c 425 406 1.62c 515 407 1.84" 482 - 138

Exanpl e Structure HPLC Retention Mass Specs Nunber

Time (mn) Cbserved (M+H) 408 1.5c 465 = A, 409

1.33" 437 410 1.63c 436 411 2.11° 504 412 2.04c 504
413 1.61 c 511 414 1.88c 555 F2' 415 1.9c 491 . fey
416 g1adsng (Aggwatgr 704 76BEA 308 B Zacgtonitiilet: §E%dTA); Blqy rate at 30

1. 508G /bl U\f'age&'roﬁ 3t ?ﬂ)onm} to give the title compound 2-(4-
(trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-3-yloxy)-[ 1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one as a TFA salt. This compound was taken in 2mL methanol in a

5 filtration column attached with a stopcock and polystyrene based carbonate resin, PL-
CO3 MP-resin, (100 mg, loading 2.4 mmol/g) was added. Contents were shaken for 2
h and methanol solution was filtered and evaporated under reduced pressure to give
the title compound 2-(4-(trifluoromethyl)benzyl)-7-(4-chloropheny!)-8-(pyridin-3-
yloxy)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-onein a freebase form (5.7 mg, 16 %

10 yield), as a yellow crystalline solid. MS (M+H) = 498; 'H NMR (CD;0D):: & 8.34
(1H, s), 8.30(1H, s), 8.29 (1H, s), 7.51-7.53 (3H, m), 7.37 (2H, m), 7.31-7.32 (2H, m),
7.23-7.24 (2H, m), 7.22 (1H, s), 5.07 (2H, s). Analytical HPLC purity: 99% at 2.07
min (retention time) (Xterra MS-C18, 4.6 X 50 mm); Eluted with 10 % to 100% B,
4.5 min gradient, (A = water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate

15  at2.5 mL/min. UV detection at 220 nm.

EXAMPLE 371
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(3-
hydroxypyrrolidin-1-yl)-{1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

20
To a solution of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 46 umol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added 3-
pyrrolidinol (8.7 mg, 100 pmol). The reaction vessel was capped and heated at 80°C
25  for 16 h in a turbo coil heater with shaking . Reaction mixture was filtered through a
Whatman 0.45 um syringe filter and the crude product was purified using preparative

HPLC (Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient,
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- 139 Exanple Structure HPLC Retention Mass Specs

Nunmber Tinme (mn) Cbserved (MtH) 421 1.49c 497 422

1.7 497 423 1.68c 511 all F_. 424 3.06c 462 425

3.26c 526 426 3.25c 476 427 3.21° 476 ip 428 3.04

492 .r. 429 ffiWlv 2.56° 478 F 430 2.53c 478 431
2.86c 487 432 2.85c 487 t ,pt'Ky per". . a9 433
2.78c 501 k.r, -140 Exanple Structure HPLC Retention
Mas ASpwatsr + Rl EFA TindB T aretonitdissie?-Ved FANatpw 489 ap3 Gymk/min.

492 U\?‘ﬁaegﬁo%ql? 2256%1) to give the title compound, 2-(4-(trifluoromethyl)benzyl)-7-
(4-chlorophenyl)-8-(3 -hydroxyp.yrrolidin- 1-y1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one TFA salt, (18.5 mg, 52 % yield), as a yellow crystalline solid. MS (M+H) = 498;

5 'HNMR (CD;0D):: 7.79 (1H, s), 7.7-7.78 (2H,m), 7.58-7.60 (2H, m), 7.44-7.45 (2H,
m), 7.35-7.37 (2H, m), 5.36 (2H, s), 3.73(m, 2H ), 3.55 (m,1H), 3.52 (2H,m), 1.88
(2H,m). Analytical HPLC purity: 99% at 2.06 min (retention time), (Xterra MS-C18
(4.6 X 50 mm); Eluted with 10 % to 100% B, 4.5 min gradient, (A = water +0.1%
TFA and B = acetonitrile +0.1%TFA); Flow rate at 2.5 mL/min. UV detection at 220

10 nm.

EXAMPLE 372
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(1H-imidazol-
1-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

15 .
To a solution of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-

[1,2,4]triazolo[4,3-b]I;y;idazin-3(2H)-0ne (20 mg, 46 umol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added imidazole
(6.8 mg, 100 umol). The reaction vessel was capped and heated at 80°C for 16 hina

20  turbo coil heater with shaking. The Reaction mixture was filtered through a Whatman
0.45 pm syringe filter and the crude product was purified using preparative HPLC
(Xterra MS-C138, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient, (A =
water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 30 mL/min. UV
detection at 220 nm) to give the title compound 2-(4-(trifluoromethyl)benzyl)-7-(4-

25  chlorophenyl)-8-(1H-imidazol-1-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a
TFA salt. This compound was taken in 2mL methanol in a filtration column attached

with a stopcock and polystyrene based carbonate resin, PL-CO3 MP-resin, (100 mg,
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436 1.92c 561 !5 437 1.88c 491 438 1.88c 491 /a s

y 439 2.39 533 440 2.43c 533 441 3.19c 534 442

2.55c 559 443 - ~p 2.19c 505 444 2.27 519 Fwd 445

2.53" 555 446 2.53c 569 - 141 Exanple Structure

HPLC Retention Mass Specs Nunmber Time (mn) Observed

(MrH) 447 2.47c 569 448 2.26¢c 533 449 2.35c 541 450

2.55c 555 451 " = 4 2.790 501 ~Y. 452 2.65 463 453

1. 61caddi@3 .4 dmdbl/p) ¥os adiied. Cadsents werd Shaken 3@ 2 Q81 mekbéol solution

2 nga%%ﬁtereﬁgzd %\'/a%grateé}igu%der reduced pressure to give the title compound 2-(4-
(trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(1H-imidazol-1-yl)-[ 1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one in a freebase form (18.5 mg, 52 % yield), as a yellow

5  crystalline solid. MS (M+H) = 471; 'H NMR (CD;OD):: § 8.42 (1H, s), 7.83 (1H,
s), 7.65-7.66 (2H,m), 7.57 (2H, m), 7.45-7.47 (2H, m), 7.28-7.29 (2H, m), 7.14 (1H,
s), 7.07 (1H, s), 5.33 (2H, s). Analytical HPLC purity: 99% at 2.06 min (retention
time), (Xterra MS-C18, 4.6 X 50 mm); Eluted with 10 % to 100% B, 4.5 min
gradient, (A = water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 2.5

10 mL/min. UV detection at 220 nm.

EXAMPLE 373
Preparation of 2-(4-(Trifluoromethyl)benzyl)-8-(benzyloxy)-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

15
To a solution of g-(4-(triﬂuoromethyl)benzyl)-8-chloro-7-(4-chlor0phenyl)-

M1 ,2,4]triazolo[4,3-b]p‘yfidazin-3(2H)-one (20 mg, 46 umol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added benzyl
alcohol (10.8 mg, 100 pmol), and 1M solution of potassium t-butoxide in THF (100

20 ulL). The reaction vessel was capped and stirred at room temperature for 16 h .
Reaction mixture was quenched with 100 uL of methanol, filtered through a Whatman
0.45 um syringe filter and the crude product was purified using preparative HPLC
(Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient, (A =
water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 30 mL/min. UV

25  detection at 220 nm) to give the title compound 2-(4-(Trifluoromethyl)benzyl)-8-
(benzyloxy)-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. (4.9 mg,
16 % yield), as a yellow crystalline solid. MS (M+H) = 511;. '"H NMR MeOD: &

- 135 -



458 2.56c 523 7~s 459 1.42c 478 - 142 Exanple
Structure HPLC Retention Mass Specs Nunber Tine (mn)
OQbserved (MtH) 460 1.74c 548 461 1.49c 561 462 2.210
524 463 1.85c 452 464 2.51 c 542 465 2.09c 466 466
2.39c 494 - Y. 467 1.99 513 468 3.7 513 EXAMPLE

469 Preparation of
2-(4-(Trifluoromethyl)benzyl)-7, 8-bis(4-chl orophenyl) -

6- M I/(1H, s), 7.60-7.7 (4H, m), 7.47-7.55 (4H,m), 7.13-7.31 (5H, m), 5.81 (2H, s),

5, 6-4] - L 1,.2..4 kazol .ol - ri.dazin:.3 -0

o & AU Ao ML AL oA OB S

sol w1igp#.6Qf 50 mm); Eluted with 10 % to 100% B, 4.5 min gradient, (A = water +

2-(4-QtrifluoronethyLPbenzyI - 7,8-bi s(4-chl orophenyl)- .
0.1% TFA and B = acetonifrile + 0.1%TFA); Flow rate at 2.5 mL/min. UV detection

S at 220 nm.

EXAMPLES 374 TO 468

The following Examples were prepared according to methods and procedures

above:
10

Example Structure HPLC Retention Mass Specs

Number _ Time (min) Observed (M+H)
374 e 3.42 482
375 3.72 506
376 3.97 499
377 3.96 481
378 4.15 531
379 4.16 531
380 4.14 531
381 3.76 489
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[1,2,4]triazol o] 4, 3- b] pyri dazi n- 3( 2H) - one,

0. 485 mol ),
THE (4 nL) at
(0.81 L, 2.43
stirred at

pr

-20C for
reacti on was conpl ete.

epared as

-20C was added nmet hyl
3.0 Min Et20).

mol
5 30 nmin.

(250 ny,
descri bed in Exanple 17,

magnesi um brom de
The reacti on was
LC- M5 showed that the

To the reaction m xture was

in

added 20 m of MeCOH to quench the reaction. The
re ct i brampels al|l owedStroctwar m t o| HRPL&REtankien sl vaviass Specs
evijmorbat ed.| The resi due was|di | Timedmi)t h Et OBerved (M+H)
(10'0 ni)3g2 vvasl“ed BESIEFOOEN0 L) angggaturafed 503
aqueous Nad (8§ organic layer was dried
(Mgs™) , flltered rated under reduged
pressure  The drudéssH t s purified by silica
gel| col B8 chr qnat g& i ng| an auddfat ed byst emd03
eluting with ajgra ] 0% 1o 80% Et CAc for 40
m n. and holds at mn)togivetwetitle
conpotn 24T bk yH)benzy - 8=bts{4=
chl orop;:}egr‘%yl ) - §- meg i hydro-| 3215 482
1,2, 4] triazol o[|4, 3& i n- B(2H) - one (254 ng), as
a Heige solid ijn of HPLC retention tipe: 4.23
mi ;. MS g H] + 15 B “H NVR 46DC13, #00 VM3
S 7.52 (d, 2H),| 7. &4 7/17-7.11 (m 4H), 7.05
(dd, 2H), 6.94 |(dd gz 4 (5, 2H), 4.16 (@, 1H),
1.24 (d, 3H) EXAL epaAration of
(R)|- 2- (886Trifl uorf zy|) -7, 8L¥ s(4- chl or opAéh
yl)|-6- 20 o
nmetfhyl - 5, 6 d| hydr{__ azpl 0[4 3 b] pyri gdazi n-3(2
H)-Ullc S [z \"' 1 JIIClll_y CIIL_yI — 8-b
i s(|4- chi §7ropheny|). i 5 6-d ih b%?éro [ 1,2 4]%s
trijazol o [ 4, 3-h] pyrEckas B(2H-one FF F-|F O /
I N-NFa / i N Ng A NOHI +1 HI \|=NHNH
G I/ Qgs(R S)-2- (4= uor opet hyl)dsenzyl )17, 432
8- i s(4-chl or opheny hyl -b, 6- 25
di hydro-[1, 2, 4]jtri &2 # b] pyri dazi n-3(2H) t one,
pr pared as degcri was separated | ntao
i ndi vi dB8P st ereoild the foll Wi ng chiral 465
HPLC conditiong: §
390 1.97° 465
391 1.72° 456
392 1.69° 532
393 1.63° 518
394 1.69° 532




Chiral HPLC separation conditions: chiral Q 4.6 X 250
mm sol vent A heptane and - 144 solvent B: 0.1% DEA
in MeOH: EtOH (1 : 1); 15%isocratic B, flowrate: 1
mL / mn.; injection volume: 10 L; UV wavel ength: 254
nm Isoner A HPLC. 6.81 mn.; M [MH+: found 531.
I somer B: HPLC. 11.45 mn.; M5 [MtH +: found 531. 5
MPLE 471 Preparation of
2- (J4- (HExanipgleior gnet hyStnimenzy| ) - 7| SHBLE Rétentibor ppheviass Specs
6- et hilumbdd, 2,/41 tr| azol 0 [ 4, 3f bl Teislayi n- B(QAbderved @M+H)
Cl [F 1 30N 0 F & To p solutgen of 512
2-({4-(trifluorometh i |)-7)} 8-bis(4-chl orpphenyl) -
6 10 :
metlhyl - 5, 6- di hydro-[ %t riazplo[4, 3-blpyridazin-3(2
H) -lone (328 ny, |0. 052 prepar ed .8 descli bed 548
Exanpl e 469 i n|CH2CESS nL) at RT was added DDQ (15
ny, 0064 mml . Thg on was stirred at RT for
| h.|z '§ shoywed—tg +ett+ph—of—the—reacton: ;"éhge
recctlor;’ Fr]xture tratped und reduced
pressure. The resul i due| was purified py using
sillica gel col gm t ography using an put omat ed
sydtem ggt i ng|w t ent of (0%Jdge SO OAC iy
20imn.) to give t conpound,
2-(4-(trifluoromet l)-7] 8-
bi 4(4-chl or ophenyl | -[
1, 2, 4]t B3%4zol o[ 4, 3 i n-3(2H) -lgé (23 |y, 84448
yield) as a yell ow | 84% yield. HPLC retention
time: 418 mn; M f ound 529 I H NVR ( CDC13,
40—z ) S5—F61( 52—k ,_.., Z-35—(dd—2H
207 Pgd 24 | 21| 7.03'¥dd, 2H), 5.2
(s, 2H) 2.29 (s, 145 EXAI\/PLE 472 Prleparation
of 3
2- (|4- (Trgof T uor pnret [')-5-acet \lgg?, 8- DI |S(4- chifr
ophenyl) - 6-
402 1.82° 408
403 2.03¢ 436
404 1.64° 424
405 1.36° 425
406 1.62° 515
407 1.84¢ 482
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et

hyl

-5,6-di hyd ro-|
pyridazin-3(2H-one F CI NN\ / Fr
Cl 5 To a solution of

1,2,4] triazolo [4, 3-Db]

ON \

Nlr / O

2-(4-(trifluoronethyl)benzyl)-7, 8-bis(4-chl orophenyl) -

6- nethyl -5, 6-di hydro-[
1,2,4]triazol o[ 4, 3-b] pyridazin-3(2H)-one (8 ng, 0.015
) prepared as described in Exanple 469 jn CH2C12
(0.J2 niElangle RT|was aStdeture di i sopridPiC Retehtrdn ami néM4ss SBecs
rTg, 0. Rdmbesol ), foll owed by aclet yITimblgin)de [ Debervid (M+H)
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H {one F F C NPh
413 1.61° 511
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419 1.57° 517
420 1.53° 500




To a sol ution of
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- 147 EXAVPLE 475 Preparation of

6- Benzyl

-7, 8-Dbi s(4-chl orophenyl) - 2- et hyl

-5, 6-

di hydr o-

[1,2,4] triazolo [4,3-b] pyridazin-3(2H)-one CI / N

> -

O NNH Cd / (\ 5 To a solution of
7, 8- bi s(4-chl orophenyl) - 2- et hyl
b] pyri dazi n-3(2H) -one (50 ng, 0.135 nmmol),
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prepared as
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for{ 20 m n. anc 20 min.) to |give the
tltl < bUd}, uunu, C

6- Henzyl%39, 8- b; _2-met ¥ -5, 61 di hydrBl

1,12, 4]triazol g
a bei ge sol

[

as

[ MHH +7 g436und
7.30-6.90 (m 1
2.90-2.75 (m 2
Exanples were g
20 |pr ocedles d¢g
Strjucture HPLC

(min) (MtH) 47

- 3(2H) - one (29

ng, 46%

ion tinme: 4.10 mn; M

Nunfber ?ﬁ@““t“r
Obs

440

441

442

443

444

445

446

, 400 84z) 8 491
H, 3.36 (s, 3H),
TO 487 The foll ow ng
to the netho@s and
Exanpl 88 unber 491
me Mass Specs (bsefved
1. 12 441 - 148 Exanple
HohR—THre-—MRssS—Spets
239> P 533
2.43° 533
3.19° 534
2.55°¢ 559
2.19¢ 505
2.27° 519
2.53¢ 555
2.53¢ 569
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(min) (MrH) 478 4.23 491 479 4.35 469 480 3.73 387

X -

4.19 439 485 4.21 489 For

' 481 3.

fhe conmpounds of Set A bel ow,

IS 4-chl orophenyl,
2-(trifluoronethyl)pyridin-5-ylnethyl,

R7 is.absent and n is. a double band Ay he prepar ed
by JoneExsaninl¢ ed i n t hStrugture by ta|e WG Betentierscl i badass Specs
abdve. Nwmbmconpoundsmof Set A are Mimma(miny f uy tOleserved (M+H)
i | llustraige the|scop&is i nventi gy t hout bei ngp9
limting in any way§ Set|] A NN CF3 OF3 ~ NN
NIl NNNNO M NO ~§ Cl /|l NN CF3 F3 N NN
N ILN-NEFE \ NOIH2N I¥ &
448 2.26° 533
449 2.35° 541
450 2.55°¢ 555
451 2.79° 501
452 2.65 463
453 1.61° 463
454 1.75¢ 493
455 2.36° 493
456 2.3¢ 493
457 1.83° . 493
458 2.56° 523
459 1.42° 478

R3 is

06 529 482 4.19 453 483 3.82 471 484 ..
486 4.24 545 487 4.28 497
in which RL varies, R2

R6 i s hydrogen,
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-- MMONN -O NMN- CF3 CF3 NN N
\' I / NO M NN/ CF3 F NN ~
3 N NO -150 NN F3C N,N/
3 F3CCH2 -O NN ad d NN HO
N/ CF3 - ONN>--- O NN
Example HPLC Retention Mass Specs
Number Time (min) Observed (M+H)
460 1.74¢ 548
461 1.49¢ 561
462 2.21° 524
463 1.85° 452
464 2.51° 542
465 2.09° 466
466 2.39° 494
467 1.99° 513
468 3.7 513
EXAMPLE 469
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-
5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
F
¢l N—N F
[ J=o
r X
l NH
Ci
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A ad N~ NNCCF3 NNNNCF3 NNONN--- 0N
C G ONNON NNCF3 N NNV / C3\ / NI NON
N\--ONNC & NFN NCF3 M0 CF3 NNO NI NO
~NI N SC a4 FNC N HONN/ CF3 MO NN/ CF3
NNONN NNC C - 1-1 FNMN I~CFR3/ CF3

FSCNNNF NN NNNNO ~-N"I NCO G M NFN

To a solution of 2-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (250 mg, 0.485 mmol), prepared as
described in Example 17, in THF (4 mL) at -20°C was added methyl magnesium
bromide (0.81 mL, 2.43 mmol, 3.0 M in Et,0). The reaction was stirred at -20°C for

5 30 min. LC-MS showed that the reaction was complete. To the reaction mixture was

added 20 mL of MeOH to quench the reaction. The reaction was allowed to warm to
RT and the solvent was evaporated. The residue was diluted with EtOAc (100 mL),
washed with H>O (10 mL) and saturated aqueous NaCl (5 mL X 2). The organic layer
was dried (MgSO0,), filtered and concentrated under reduced pressure. The crude

10 product was purified by silica gel column chromatography using an automated system,
eluting with a gradient of (0% to 80% EtOAc for 40 min. and holds at 80% for 10
min.) to give the title compound, 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-
chlorophenyl)-6-methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (254
mg), as a beige solid in 98% yield. HPLC retention time: 4.23 min; MS [M+H]":

15  found 531. 'H NMR (CDCls, 400 MHz) & 7.52 (d, 2H), 7.38 (d, 2H), 7.17-7.11 (m,
4H), 7.05 (dd, 2H), 6.94 (dd, 2H), 4.94 (s, 2H), 4.16 (q, 1H), 1.24 (d, 3H).

EXAMPLE 470 _
Preparation of (R)-2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-
20 methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one and (S)-2-(4-
(Triﬂuoromethyi)fiénzyl)—7,8-bis(4-chlorophenyl)-6-methyl-5,6-dihydr0-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

H
l = _NH
Ci Ct

(R,S)-2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-5,6-
25  dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in 466, was
separated into individual stereoiomers using the following chiral HPLC conditions:

Chiral HPLC separation conditions: chiral OJ 4.6 X 250 mm; solvent A: heptane and
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solvent B: 0.1% DEA in MeOH : EtOH (1 : 1); 15% isocratic B; flow rate: 1 mL /

min.; injection volume: 10 pL; UV wavelength: 254 nm. Isomer A: HPLC: 6.81 min.;
MS [M+H]": found 531. Isomer B: HPLC: 11.45 min.; MS [M+H]": found 531.

5 ‘EXAMPLE 471
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

F
cl / <> gF
N—N F
O /\h\o

r

T
Cl

To a solution of 2-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-

10 methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (28 mg, 0.053 mmol),
prepared as described in Example 469 in CH,Cl;, (0.5 mL) at RT was added DDQ (15
mg, 0.064 mmol). The reaction was stirred at RT for 1h.. LC-MS showed the
completion of the reaction. The reaction mixture was concentrated under reduced
pressure. The resulting residue was purified by using silica gel column

15  chromatography using an automated system eluting with a gradient of (0% to
80%EtOAc for 20 mir_'l'.)__to give the title compound, 2-(4-(trifluoromethyl)benzyl)-7,8-
bis(4-chlorophenyl)-6-methyl-{1,2,4 Jtriazolo[4,3-b]pyridazin-3(2H)-one (23 mg, 84%
yield) as a yellow solid in 84% yield. HPLC retention time: 4.18 min; MS [M+H]":
found 529. 'H NMR (CDCls, 400 MHz) § 7.61 (d, 2H), 7.52 (d, 2H), 7.35 (dd, 2H),

20 7.27 (dd, 2H), 7.16 (dd, 2H), 7.02 (dd, 2H), 5.28 (s, 2H), 2.29 (s, 3H).
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EXAMPLE 472
Preparation of 2-(4-(Trifluoromethyl)benzyl)-5-acetyl-7,8-bis(4-chlorophenyl)-6-
methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b] pyridazin-3(2H)-one

F
cl / <> <F
N—N F
//Eo
r "

N\n/
(T
Cl

5 To a solution of 2-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-
methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (8 mg, 0.015 mmol),
prepared as described in Example 469 in CH,Cl, (0.2 mL) at RT was added
diisopropyl ethyl amine (5.8 mg, 0.045 mmol), followed by acetyl chloride (2.4 mg,
0.030 mmol). The reaction was stirred at RT for 2h.. LC-MS showed the completion

10 of the reaction. The solvent was evaporated and the residue was purified using reverse
phase HPLC to give the title compound, 2-(4-(Trifluoromethyl)benzyl)-5-acetyl-7,8-
bis(4-chlorophenyl)-6-methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one,
(6 mg, 70%) as a white solid. HPLC retention time: 4.23 min; MS [M+H]": found
573. '"H NMR (CDCls, 400 MHz) & 7.65 (d, 2H), 7.51 (d, 2H), 7.30-7.22 (m, 4H),

15 7.17 (dd, 2H), 7.06 (dd, 2H), 5.70 (q, 1H), 5.14-5.11 (m, 2H), 2.28 (s, 3H), 1.28 (s,
3H).

EXAMPLE 473
Preparation of 2-(4-(Trifluoromethyl)benzyl)-5-benzyl-7,8-bis(4-chlorophenyl)-6-
20 methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

F
cl /<><F
N—N F
[ J=o

r v

! N._ Ph
Cl

To a solution of 2-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-
methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (15 mg, 0.028 mmol)
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prepared as described in Example 469 in DMF (0.5 mL) at RT was added K,CO;
(11.6 mg, 0.084 mmol), followed by benzyl bromide (9.6 mg, 0.056 mmol). The
reaction was heated at 80°C for overnight.. The reaction was filtered. The collected
solution was concentrated under educed pressure. The crude product was purified
using reverse phase HPLC to give the title compound, 2-(4-(Trifluoromethyl)benzyl)-
5-benzyl-7,8-bis(4-chlorophenyl)-6-methyl-5,6-dihydro-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, (2 mg, 11%) as a white solid. HPLC retention time: 4.44 min;
MS [M+H]": found 621. '"H NMR (CDCl;, 400 MHz) & 7.60 (d, 2H), 7.45 (d, 2H),
7.33-7.29 (m, SH), 7.23-7.13 (m, 4H), 7.05-7.00 (m, 2H), 6.87-6.81 (m, 2H), 5.04 (s,
2H), 4.26-4.15 (m, 2H), 3.98-3.93 (q, 1H), 1.30 (d, 3H).

EXAMPLE 474
Preparation of 7,8-Bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one
cl N/N/
SUsS
r v

o
Ci

To a solution of the 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (100 mg, 0.28 mmot), prepared as described in Example 1, in DMF (3 mL)
at RT was added K,COj3 (116 mg, 0.84 mmol), followed by iodomethane (79 mg, 0.56
mmol). The reaction was heated at 60°C for overnight. The reaction was diluted with
EtOAc (20 mL), washed with saturated aqueous NaCl (20 mL X 3). The organic layer
was dried (MgSQy), filtered and concentrated under reduced pressure to give the title
compound, 7,8-bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (104 mg, 100%) as a yellow oil. HPLC retention time: 3.67 min; MS [M+H]":
found 371.
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EXAMPLE 475
Preparation of 6-Benzyl-7,8-bis(4-chlorophenyl)-2-methyl-5,6-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
To a solution of 7,8-bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one (50 mg, 0.135 mmol), prepared as described in Example 474,
in THF (1 mL) at -20°C was added benzyl magnesium bromide (0.34 mL, 0.675
mmol, 2.0 M in THF). The reaction was stirred at -20° C for 30 min. After this time
MeOH (5 mL) was added to quench the reaction. The reaction was allowed to warm
to RT and the reaction mixture was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography using an automated system eluting
with a gradient of (0% to 80% EtOAc for 20 min. and holds at 80% for 20 min.) to
give the title compound, 6-benzyl-7,8-bis(4-chlorophenyl)-2-methyl-5,6-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (29 mg, 46%) as a beige solid. HPLC
retention time: 4.10 min; MS [M+H]": found 463. 'H NMR (CDCl3, 400 MHz) 8
7.30-6.90 (m, 13H), 4.22 (t, 1H), 3.36 (s, 3H), 2.90-2.75 (m, 2H).

EXAMPLES 476 TO 487
The following Examples were prepared according to the methods and

procedues desrcribed above:

Example Number Structure HPLC Retention Time | Mass Specs Observed

(min) (M+H)
476 4.26 455
477 4.12 441
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Example Number Structure HPLC Retention Time | Mass Specs Observed
(min) (M+H)
478 4.23 491
479 4.35 469
480 3.73 387
481 3.96 529
482 4.19 453
483 3.82 471
484 4.19 439
485 4.21 489
486 4.24 545
487 4.28 497

The compounds of Set A below, in which R! varies, R%is 4-chlorophenyl, R®

is 2-(trifluoromethyl)pyridin-5-ylmethyl, R® is hydrogen, R’ is absent, and n is a

double bond, may be prepared by one skilled in the art by the methods described

5  above. The compounds of Set A are meant to further illustrate the scope of the

invention without being limiting in any way.
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MN-N NO C As noted above, Set A consists of
conpounds that differ fromone another 5 only in the
identity of RL with R2 fixed as 4-chl orophenyl. Set A

may be considered a one dinensional |ibrary of
exanpl e conpounds. Wre one to vary both R and R2, a
two di nensional library of exanple conpounds woul d
result. Set Bis the two dinensional library

t hat - consi sts of all rmutations of all of the
varimo _[€PTgs €% i p,cBeL0

vari ant el ow. I n Set

(triflud N?Fﬁidi n- 5-yl met hyl ,

R7 i s absent d nis a double
of Set e prepared by one ski
t he s descri bed above N4
are meant to further illustrate the scope of the
i nvention w thout be' Iiniting in any way. - 7 RZ
variagnts of Set B: %BFS CO 1/—F<§iE2@HQ
Bf / \/ o\
Me2NCHN NOO\OONlN\k ((7F0 S\ IV
\ Bu MO | D
N
cl Cl




V' IV N M-N JI / MOI N, ,, MM NNNA -\
I V1 V1 NMSFFII CNNNN A\l \lI Il 10 10 M MO
HO NC - 158 | F3CQ\ DI F3CCH2ZO Nr F F3C M MO HO NC
I VvV NN I N I | F3C MO MO F3CCHZOF FC N NNN
| OON F---1"Y M CINNMON N 10 N 5N
Further, as noted above, Set B is the two di nensi onal
library that consists of all pernutations of all of
the varidants of R repNesented i nM8et A and t of
/—-@/)—CFQ, E CFs3
/| N—N
=0 N ’N)to
A
3CI >
=N F =N
CF CF
\ 7/ 73 z N/N/_Q/)7 3
=0 N\I ’N)to
A
cl
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variants |isted above with R3 fixed as
2-(trifluoronethyl)pyridin-5-ylnethyl. Wre one to
vary Rl and R2 and R3, a three dinmensional |ibrary of
exanpl e conpounds 10 would result. Set Cis the three
di mensi onal library that consists of all pernutations
of all of the variants of R represented in Set A all
of the R2 variants Iisted above for Set B, and a set

of R3 variants |ist w. In Set C R6|s rogén
R7 iMeapdent d ePaoum bond. Tl

of Set |C nf pared by one | the art by
the met RedsNdeswtibed above. Th¥ s Qf Set C
are meant_t ol fukther 15 |IIustr scope of the
inventi't out being limting any way. R3
vari gptsef Set C \ / CF3 CRg-S~"'Q /| F - 159 Me /

Me / Me / CN C/CN/--a/CN/a O—I/a/O—I/CXZHFZ\

/OCF3 F G NNO- OMNJ -NNO-NON M—NO
N ONgds. afurther usj gon of the rrean \ Of
C list cfglov?" et ee repre ' str ures

from SetN~ Danatl ons of h f%rlo W t hin
the scope of|l Set C above. These repr sep‘t ative
structur ant to be illus Y, 10 wi t hout
being | ] ng in any way. \Wen s chosen fromthe
firstAisted menber of Set A, 2 's chosen to be the,
first listed R2 variagf of Set B, and R3 is cl}\?sento

be t he flrs'\% Ilst/g_d<:_4>1 Fi ant of Set WCF
fol | ow rNGNure sul'ts: \/<£{:3 BNE N /N3
N -N

D= [ )=
_N _N
cl e
= N
HN,
T
/N
cl .

N/_Q_ CF; N/N/_<\i>7 CF;

(\N '7‘/#0 s: [ =g

Sy |
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IN 15 When Rl is chosen fromthe last |isted nenber
of Set AA R2 is chosen to be the last listed R2
variant of Set B, and R3 is chosen to be the | ast
listed R3 variant of Set C, the follow ng structure
results: -160 N ON O M NN MB2N-N NO NCON N
Wen R is chosen froma randomly sel ected nenber of
Set AA R2 is chosen to be a randomy selected R2

variant of Set B, a IS chosen to be ar m

sel ecte ran §Er ®etpe fol ng ng\stf uctre
resul tg I NN N-O C /5 Addi ti onal
non-|im ‘ Anpt e conpounds tl “ e (Br epared by
one sKi the art by the descri bed above
are thd g N / ~ CR3/ NNNNN_OI
N ~§ I Me C Me Ny

=N
O N/Nf—<\://L CFs
/
| 'ﬂko
She

0]

\N/
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~CF3 I NNO N1 " N~OH C M 10 Biologica
Eval uati on Cannabi noi d Recept or Bi ndi ng Assay
Radi ol i gand bi ndi ng studi es were conducted in

menbr anes prepared from Chinese Hanster Ovary (CHO

cells that over-express reconbi nant human CB-1 - 161
(CHO CB-1 cells). Total assay volune for the binding
studies was 100 I. 5 of menbranes were brou%ht up

to a final volune o L with Bindi ng Buffgr mv
HEPES;,._ 2. Cag ™M \ %
i membr anes {we i ated with a

¢3h|cle TheObi Tie

G r«ea tion was
fal n3H CP- 55, 940
pl ) “and proceeded fo 5 hours at room
#fe. The binding reagt as term nated by
transferrlng the reaction to GF/B 96 wel | plates ’

conpo;

(presoakr th 0. 39 ol yet hyl eni m ne) usin
Packard yesgizg—thg filter was mash< 2}%
0. 25x &’N M Sci nt was adWed u“ and
t he bound was quanti S Q

opEbunt
*Count er. The CB-2 ad e-wgand bi ndi ng
assay Mas Jconducted identicall cept that the

menf'anes from CHO CB-2 cell® were used. For a ,

conmpound to be considered a CB-1 antaQinst t he

conpound t poss a CB-1lre bi ndi
affinity | es 6690 nM ter W@WC@S
t he assay [des{r1\bed a ove, éé% i ndi ng

K; val ues i®g Exanpl es 1-63° ©hin the
range of O 1/@NIto 10000 nM &
cl ’
N7 —N N —N
o M >=o o M >0
[ [
_N N
ci . e ,
Me
NTX =N N7 =N
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Cannabi noi d Receptor Functional Activity Assay
Functional CB-1 inverse agonist activity of test
conmpounds was determned in 20 CHO-CB-1 cells using a
CAWMP accunul ati on assay. CHO- CB-1 cells were grown in
96 well plates to near confluence. On the day of the
functional assay, growth nedium was aspirated and 100
of Assay Buffer (PBS plus 25 MM HEPES / 0.1 nM 3

i sobutyl -1 -met hyl xant hi ne/ 0. 1% BS&s was added.
Conpoundg @ added_io the Ass uf fer diluged

1: 100 er§;§EOWb apdcpl | oned [Fo_prei ncuiat o) feg, 10
25 mnutesfprNeN to dition of 5 frrgkol *n7 The

mi xture was al| owed to proceed fopN_ 1
tamaaunepmﬂmmtermnmedbythv
N HCl . Fhetetthl intracel |l ul ar 2
quant i
UTI LI

the present invention are cannabi noid receptor
nodul at o5y and in e conpounds which are=HNor
exanple,ls ectiye*§§53#§f§, par i al agonks%%ig?%CFa
i nverse agoni §%8 antdgoni sts of p rti?ﬁ”ant ni sts
oI tPreceptor. A dirg

present invention
or prevention of

! mdsugi es at room
alfdition of 0.1
coNcent rati on was
SPA kit. - 162

~ O he
Ly Se useful for
seases and di sorders
2 cannabi noi d
recéﬁtor activity. Preferably; conmpounds of the )
present invention possess activity ant agoni sts or

i nverse agoni sts of CB-1 receptfr, Nand Nbe used
in 10 the treat of/ icFgases or disord CF,
associ at'e thvr he ivity of (thy CBNiIN receptor.
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Accor di Iy onmpounds of t nt~=igvention
can be adm red to mamals, |y humans,
for th t of a variety ons and

di sord i ncl udi ng, but not | ed to netabolic and
eati R di'sorders as well as,® conditions associ at ed,

with metabolic disordﬁrs, (e.g., obesity, diahetes,
arteriosclerosis, pe tgpsion,opolycystic Varny g
di se&s8 ardNoMascglaé isease,\—pst thNt/s, 3

dernatQiéajca/ qh§9rders, hypettiensi o L‘ﬁggylin
an N

resist e, | hyperchol esterol em &, \
seriNdem a, chol el ithiagi d sl eep
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hyper|ipi dem c conditions, bulima nervosa and
conpul sive eating disorders) or 20 psychiatric

di sorders, such as substance abuse, depression,

anxi ety, mania and schi zophrenia. These conpounds
could al so be used for the inprovenent of cognitive
function (e.g., the treatnent of denentia, including
Al zhei ner's di sease, short term nenory |oss and
attentjon deficit dj ders); neurodegener atf~Vv

di sordeis (e.g. rk#nSbn’ s Di sease, aly—CFs

rani ocer ebr al trauQ?&
. nagi ©and endot oxi n

These co oo.ndilcould al so be used
cat abol {iin"connection with p nary dysfunction

e | at or dependency; nt of cardi ac
dysfinction (e.g., associated with valvular disease,

myocardi al infarctioan cardiac hypertrophy or —=n
congestive heart/#agjgpebFsa d \inprovenen f t

nhy ot ensi on) .
ornt reat nent  of

over a9 | roNalNy f 0rétion; ant neyect

r heumat itis; nultlple Bl e osPSp

i nfl ammat ory bawel dlsease | upus; af t Yvs. host
di sease N nedi ated hypersg ¥y di sease;

4 ast hma; Hashinoto's tm!iﬂ ditis; -163
Qui | ®lai n-Barre syndrone; capncé&’, contact dermatitis; ,
allergic rhinitis; and jschem c or reperfusion

i njury. Conmpounds 5§g{iﬁ>;8Fthe treat nent of

appetitiye g nQiivathowal di sorders regul ate desires
to consu ﬁug.rs)hgﬁrbohydrates al cohol or drugs and
nor eM&NJge yNto Tegul ate the consunption of

I ngredi en hNhedoni ¢ value. In the present

descri pt and in the clains, appetitive disorders

are ungersfood as neaning: disorders associated with

a substance and especi ally abuse of a substance and/ or
dependends rmtcdatbewbsetahcmsisﬁ;i (Ef@pmeowldsthaeéitfﬁengom one another

vb?:hg’r?{ ?l?er g‘é‘g& ll ‘Y”(Sttf E’@fge i gﬁ:}ﬁoroglbepg lagﬁélen)é(gyebe considered a

bul ioAt dinfkeki6RS Aibrazy aVdxAfplktohpousdid Were odd® RRESHERNR ' and R?, a
i nvention therefore further relates to the use of a

CB- two dirernsionglrlibsary afevample eompongdsrsaildgsulf-stet s therjwo
treah ogglf lﬂ{l‘ﬁjy tt@t@orﬁll?s dp?kzagz,' Infutatidnd 6F HHbF e QRRROf R!

assocl
( noneprmuﬂed i ﬂamem@met ofi Iazbelhest} listed belowr &n SetrigRAlid 3

t t
B0y dshgrerpasmd weny DR PluE e L MEE, sy isagiouble
by  &oR@dYhd @sspouidbers SeKB i be pfepaied b9 aa¢ sidfled ihithd @Y byPle

15 due to any cause, whether genetic_or environnmental,

i ncImethadg deseeibecation, Hicomponeds of SepBlseapenst fofutheriljustrate the
di'S G52 of AR ARDRWRNR V2Rg 1AL 2N Wal, Syndrore,
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Frohlich's Syndronme, Type Il diabetes, growth hornone
deficiency, Turner's Syndrone and ot her pathol ogi ca
states characterized by reduced netabolic activity or
reduced energy expenditure. As used with reference to
the utilities described herein, 20 the term"treating"
or "treatnent" enconpasses prevention, parti al
allevjation, or cure of the disease or disorder.

Fur tRevariantsoftSee Bt  of obesity is expected to prevent
progressi on of nedlcal covari ants of obe3|t , such as

arterios er05| e |1 diaketsas, 0 tic o
dlsﬁ)cardl/o‘/mar di seasf, osteop r|t|s j@/
der ma - ogi crak sor demso™ Nyger t ensCOM nsuIFﬂXD

resi stance,” hyperchol esterol em a, 25
hypertrjgl herldenta hoIeI|th|.S| and sl ee

dlsoro Cbnpo ] |n the prE i nver may a
be use in t -g suhsbﬁ@ bus dersF43
|nclud|ng subs ance depen ence or abuse wi t hout

physi ol ogi cal ependence. stances of abqee i ncl ude
al cohol, a nes ( etantne-
substancegiiithfelne bi's, cocaLﬁgije/

hal | MePSidgens, i nhHPEREs, ni cot, Me&NC8D opi oi ds,

phencycl i dine (or phencyclidine-like conpounds),

sedati ve- hypnotics or benzodlazeplnes and ot her ( N
unknown) substantes and cosiin tg@ﬂ§+°f t heN\above.
The terns st ance abu | sorders i ncl 8

grugMQNcmE oRhol Wi t enANa 164 synd s and_p
Subst ance-i nduced anxi ety or nodd di sorder MAth onset
duri ng mnthdh@mal Cbnpou ds in the presen |nvent|

may be ug In treatid 1ol @Y payr ment an

cogni(b' exgdPsor dergs. condi t jon @ rmryo\;i)/

i mp -nt|551mmtesedby@mmu'-m of Nt h

abllwty to | earn new i nformati ofFFand/ or the “ihbility ,
to recall preV|oust Iearned i nformati on. Menory

i mpai rmentj s\a prinar tom of .depgntia and can

al so be npt om ass ted with di seases, as

Al zh

N
dlS%ﬁS i zop & Par Ki /ﬂ/
di sewsg, Hﬂnlngt@afs di sease\_Rjck's dis Bu

Creut ztf el d- Jakob di sease, HV, cardlovascular dlsease >

and head trauma as wel | 10 age-rel ated cognltl
decl i ne. Denmentias are di Seases that i ncl ude

| oss and di pseona tell ectual alrne “ee arate
pi d r eaast F\ ors“hay al so

frontnennly Canng
2 cognltlvept a|r s rel at ed to

be uded in treat
attentlonal deficits, such as attenti’on def|C|t

dlsdﬁ2§£;\ C o \ w N \
O\N/Me,sj,@/fgﬁcg
N A N N N
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Compounds in the present invention may al so be useful

in treating diseases 15 associated with dysfunction

of brain dopam nergic systens, such as Parkinson's

Di sease and substance abuse di sorders. Parkinsons's

Di sease is a neurodenerative novenent disorder
characterized by bradykinesia and trenor. As

nodul at ors of the cannabinoid receptor, the conpounds

of the present inventigp ahe further useful for the
treatment ang preventi respiratory di seases 20

and di sord gW égsqghaggéﬂszs } 2 i A

or N
SOT : |

can ept or’ nodul at or g arle us clu /QZ:T/
butqiggng%ot [im ted to#ychronic pulnoﬁgry obstﬁﬁg%ive
di sorder, egphysena, ast hma, and b{onchitis. In
addi ti q¥ nabi np ept o at or 4= k the
activqﬁﬂgafgf | ung epﬂthelial celll' s by qgégﬁtg such as
al | &y cagent, Me0| nYT ammatt§ty Tyt oki,M¥s o

snoke,

thereby Iimting rel ease of  nucin,
chenoki nes, or eIectiN \nhibith

cel | activatiqn-\Moreoyer]| the conpouflds enpl oyed}ji n
the present| i fventifo sti mve@ €1 nhi biMeor y™
pat hmags,0omn I1s, partircularly in lpeukocytes,

epithelial cells, ’or both, anhd are thus Useful in
treating such di seassas. "LeukocytS activationX is
e

defin in Nasyany or alN? [l pr N et tion, \
cyt okilpe 'producty adhggsi ploteiQ)ex ession, 3Q~
and productio infla ory nediagg s. "Epitheli gl |

cell acMevati,o is defi herein Nt he produbMe®onN ,
of any or all _of nucins, cytokines, chenokines, and
adhesi on 4ﬁjpﬂein expression. -165 Use of the

off t

conpound he present invention for treating

| euk e’N‘acti vati on-associ ated disorders is

gxe fied by, but is not limted to, treating a

range of disorders such as: transplant (such as organ

t r anspl afusthagcastrotedraborspBetrR is thesvootimans@lablibragrthat consists of

het ft ft. i | oyed in b
1T el RS pEALREhS kRt K. Fengtsr P S b &
r ep&Afiré Bled LHoWE With 16 Mixa® ad BENATGGMRIy])pRRELE USSRyl Were

injury incurred ring organ transplantation,
myo®ag 8 vty Rnangd Riand R, & thresidimenrgiongt Werprycod gsample compounds

for an o%'ld"l%%lﬁl. idé%"t‘ ctigLﬁ%Tt@E&Sinle%Hﬁél By %{T&B%igtjs of 41 PShutations
as r neunat Ol ar ritils, pSOfIatIC ar rrtrs or
ost @fall bhthe tvargants ofiR 'treppbented iieSasA, @]l of dei ratiaty listadiabove for

Chr O B SSrE AT paris HOHLPYo O, ChBE ik, R i absent,

ggﬁ%%{cg ﬁe P dQHRBREL The cARThuRELS ISt ESRAY BRI REPArEH 31 drESRilled in

the art by the methods described above. The compounds of Set C are meant to further

15  illustrate the scope of the invention without being limiting in any way.

R? variants of Set C:

N—
f< >—CF3 /—Q\}Cﬁ, f< }cn f< >~F
S ’\\ ’\\ ’\\ i
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(ARDS); inflammtory bowel disease, including

ul cerative colitis and Crohn's disease; |upus
(system c lupus erythematosis); graft vs. host

di sease; T-cell nediated hypersensitivity diseases,

i ncludi ng contact hypersensitivity, delayed-type
hypersensitivity, and gl uten-sensitive enteropathy
(Celiac disease); psoriasis; contact 15 dermatitis

(i ncl udi ng=nhat due t /P son ivy):; NFashi noto' s
thyroi%gr \_ gyt omey Ayt of nifine /—©'CN
Hyperthyroi di sm  Sech as G aves™ Di sease; Addison’s

di sease (autoi mune di sease of the adrenal gl ands);
Aut oi mmure="pol ygl andul A \di sease (a S %pomn as N=
aut oj pfiuie ol $Y! andular / yﬁ@ronﬂTﬁK;gpalﬁhuna”“§;3>_OH
alopéﬁia; pernicio anenia;,V?tiIigo; autprhnune
hypopi tuatarism Quillain-Barre syndrone,_.other 20

aut oi nmu i seases; gl operul onephri ti HM

Si ckng{?@i‘%ﬁﬁ%; al -@ #Csea as
respirkat ory al l ergi es<(asthma, hayfever, atlergic
rhinitis) or skin allergies; scleracierma; mycosis

f ungoi de cggfjinfla 'tRry Mg respi or yO-N
respop@é@ﬁ _Jas ator ess |
syndreme and i shchemia/ r eper f usi on j ury); i
dermat onyositis; al opecia areata; chronic actinic
dernatitisTNec%Egs; Behg&tNs Mbali sease/~Must Brmsi s
palnopféﬁgéjkﬁﬂ odef ngkedum Se2ary s syhdr one;
atopis dermatitis; “systemc schlervsis; and norphea.
The term "l eukocyte actiyvation- associ ated" or

herej i i Nl #d ach/ o e ve réferescedd seases
or disorders. In a Barticular enmbodihent, the .
conpounds, of .t he .present inpventi.on e usef for
Cronti ng Astisp AT bl SEuREabia o b byt e three
| 11 aspresdntatife Stfuchii@l frorf BEOE QN -exJiaRatoASSS R the ¢ FIMIkNin the
of the present conpounds towards nonocytes,

mac repitafest Cabevst [Thesegepresantalive strugiuses gre meantite baillupigative

y O . - ' di sorders. - 166
%QnﬁggFﬁgﬁﬂﬁf@ﬁgﬁgggébgp ‘inportant in the regul ation
of Fc garihen R'tie phasen fivmshofiselstaf mambawyfiSesA ARTis chosen to be

macr ages. oun of t present i nvention .
i B¢ AP e R GiHE i Brthar PR b frsy Rt Rppggiont of
i N FREBNhe TOINRGNE SRICARSFSRRAges. The ability to

i nhibit Fc gamma receptor dependent 5 nonocyte and

macr ophage responses results in ad onal
anti-inflammatory act iy# feN'th eseht conpounds.
This activity is espe Lg”ly f/ygbue, for exanple, in
treating inflanmnmtory segseNsuch as arthritis or

i nfl ammat ory bowel dis

2
>

15 When R is chosen from the last listed member of Set A, R? is chosen to be the
last listed R? variant of Set B, and R? is chosen to be the last listed R variant of Set C,

the following structure results:
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particul ar, the present conpounds are useful for
treating autoi nmune gl onerul onephritis and ot her

i nstances of gl onerul onephritis induced by deposition
of 10 i nmune conpl exes in the kidney that trigger Fc
gamma receptor responses |eading to kidney damage.
Cannabi noi d receptors are expressed on |lung epithelial
cells. These cells are responsible for the secretion
of nmucins and inflammatory cytokine <Tke iNnes in the
l ung and are thus |ntrk§atﬁly d/i n\t bie
generation and progressj on; of |ratory 15 di seases.
Cannabi noi d receptmkamg%u+ r Nre&ulate bot h the
spont aneous and the stinul at edyproduction of both
muci ns and cyt oki nes. Thd% such conmpounds are useful
in treating respiragbar pul nonary di seases

i ncl udi ng, COPD, A and bronchitis. Further,
cannabi noi d receptors may be expressed on gut

epi t hel i aVhenelt'lis clanzen fra@ ahemibmly sethaitrBernlydr oR Bever, ®ds chosen to

muci n product i d nma of clinikcal use in
tr eéﬁaﬁ@nd%mix il r‘gff%l?@z%'e% R iRporsy e ke 2 gapdomly selected
CanmngRiaAftéf sacnenﬁeoroﬁo@rng seth&fregXRIessed on o

| ymphocytes, a subset of | eukocytes. Thus, cannabi noid
receptor nodul ators wll C'ﬂnhlblt B T-cel

activation, proliferati d differ afion. Thus,
such conpounds will belus ful/qugéeat pg aut oi mmune

di seases that involve either nantT body or cel

nmedi at ed responses such mele scl erosi s and

| upus. In addition, cantffabilnoid receptors regul ate the
gc epsi l on receptor enoki ne i nduced

egranul ati on of mast cells and basophils. These pl ay

i npor t antAdditiohaloprinzinherampld ¢ommyuedsrthatmayibs, prwd by one

th
St 1 1 hBY PR Rods e ) R RGEPRBRRAR O ¢ e

present invention i bit the 30 Fc epS|Io duced
degr anul ati on resm§;%;:cﬁwmludi g the b @l |
l'ine, TheNabi Ity to i nhNBi § Nsi recept or
depend ' [ : results in

activi
partic present conpoust arquseful for
tredti ng ast hma, allergic rlinitis, and other :
instances of allergjc, disease. Cbnbinations 5 The
present invention ncluq§§ wWthin its scope

phar magewut i cal,_go tions

'?')§O
N0
Cl
10
Biological Evaluation
Cannabinoid Receptor Binding Assay
Radioligand binding studies were conducted in membranes prepared from

Chinese Hamster Ovary (CHO) cells that over-express recombinant human CB-1
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conprising, as an active ingredient, a therapeutically

ef fective anount of at |east one of the conpounds of
formula I, alone or in conmbination with a

pharmaceutical carrier or diluent. Optionally,

conmpounds of the present invention can be used al one,

in conbination with other suitable therapeutic agents
useful in the treatnent of the 10 aforenenti oned

di sdCHE-EBr hedllgh Tt assay volmbeﬁdrttlye bigding studies was 100 pl. 5 pg of

anti -di betlcaent t|te

6 hol BENEA%s erd RO e PR Fhdl B 1ude SHRISEA S Fipging Buffer 25 mM
COQrHEPES) 156 aNANACN Q. ﬁ@B/DCSClz,agmM Mguszed 26% B$£ﬁltfhe diluted
neur odegeneration, agents used to treat respiratory
condnemiyares wesepreincyaid wigh 1 rempound g PMAQ yetieds <l he binding

ant i d:‘ilBh VIR e l%ﬂtﬁ ﬁdxtuﬁ{‘&f‘ 2 ANKE Rl YH ARG 940 ( (120 Ci/mmol) and

anti-depressants; ypertensive agents; cardi a
gl y qosdeddssl; fonhd hows aambmttmpmatueeg &ht bindBgeénctothwas terminated by

Si mir RN e CR> PEMER Ry o REReRr P RoPaL i on

of t;fwyeﬂ@wﬂabmemsdlgraewaepara ICellHHhVe3itel The ifilter RELWEHBNGAD 0.25%
with the invention. npl es of sujitable anti-obesit

agerREsS, @ ul UB@Oﬁﬁnb‘&%ﬁtﬂdﬁﬁi pesivelli a4 thpkound rediolgbal vas q%;qnutated
fghe t%fsgﬁﬁnéudnfasﬁmd Q1?x 4 Pekitd ‘Togéhlﬂﬁ %Eﬁmhﬁibnfcﬁﬁﬁ&}.%e CB-2
(M4 or mone

ani n-concentratin
rec e'pdllohga@wlﬁhﬁ)ngaastaagms icedicteg nd:ﬁmtlbally@mmm that the membranes from
secr @mg tor (GHSR) ant agoni sts, gal anin
rece@% §els é‘se orexin antagonists, CCK

agoni st S,Foﬁ}@orﬂp(ﬂﬂ@% ¢ SonsABR QIR antagonist, the compound must
Pre-progl ucagon-derived peptides; NPYL or NPY5

ant 96¥ss BEB- INPyeptarbindurzvefTipgoki lessohan 1309P nMe ofy dgsermined by
5r a

l%m)tﬁén%g’«? ({akg%rgbgﬁtag ?‘%ﬁ Ii ?%:Félbﬁggag‘%@%g&m%gs%%rﬁng Examples

nmodul-63 failsmthithrai@ebﬁO Abdy @tl®o8) nidcet yl - CoA

carboxylase (ACC) inihibitors, 11-(3-HSD 1

i nhi bitors, adinopectin receptor nodul ators; beta 3

adr aniGboiPRORPSFurdeRal St Biday

( Takeda/ Dai ni ppo % L750355 (Merck), or CP331648

(Pfizer) Fynctionald B iBvasscrgpnisciybhofdess cerpeinds pasdaiermined in

g% 88 G el B 3L ChDICHd el gpovm i

bet @émodiplattoto, nearsaonfiuase.201 thy ey of the fimptiatal Assgapebvab medium

TERITATN. 3 (1 NG I

i nhi @bhfyl-,l &t IxAshifd/l0l 194 B A) wh68ddeR! fc&iﬁolﬂés?weré \a/l_cli_deéistg the

i zyneé), serotonin receptor agonists, (e.g

( Bi cvdsay )dllutnd)hdaﬁ)rfrn@ 108k andrallbived tospreincubate for 10
fSel exg?lutggp S50 gditignug ™ t{) E(gl ﬁ'ﬁg] hture was allowed to proceed for

15 minutes at room temperature and was terminated by the addition of 0.1 N HCI. The

total intracellular cAMP concentration was quantitated using the Amersham cAMP

SPA kit.
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dexfenfl uram ne, fluvoxam ne, fluoxetine, paroxetine,
sertraline, chlorphentermne, cloforex, clorterm ne,
picilorex, sibutram ne, dexanphetam ne, phentermne, 5
phenyl propanol am ne or mazi ndol, anorectic agents such
as topiramate (Johnson & Johnson), CNTF (ciliary

neur otrophi ¢ factor) /Axoki ne (Regeneron), BDNF
(brai n- derived neurotrophic factor), leptin and

|l eptin receptor noddTHHIIES AQYD €ANVIBAINAJIONS recept or
ant ggamlest s, such as SR-141716 (Sanofi) or SLV-319
(Sol va i Exanples of suitable anti-diabetic agents
for use iThe compounds bbihe metsdsnt filventidiDare oarpabifcid redeptol hodulators,

presen nventi on |n i nsul i cretagogues ar
i nsdhd fPCELQéﬁg‘i“P?‘E’é‘F #m;ﬁ rﬁéynpﬁcﬁﬁf@vm@&m pardal agonists,

sul fign¥e 4gbSigs, antlg Hﬁ@é 'ogﬁé‘ﬁ all 23R BhikQ LB the c§lluﬁ9§1§1d receptor.
reduct ase |nh|b|tors y agoni sts such

t hi dspidfigh dienompounisakthe presguiinwengiof sma Hve asefﬁll for the treatment

acl Lvati nt agoni.s nl sts
p i By e ey af oty SORE4 Sy R} Eubred
di p&aﬁnaﬁymlolcpe&tptdiasﬁvdyVP(eB‘?ﬂily,Icﬁhhlpburtdg lo$ the Pres&fdlidvention possess

nhi bi.t.or ogen. phosphor se inhibitors, and/or
'rreg:aF{lYlm %é&ggﬁstm inVegse a%Oﬁgsf/m?Hle el reptor, and may be used in

19! UGRO@AUhidt 8 f Qﬁ&tsésd& “dsof dekssdhatedith thedNySIfithe CB-1
and/or a PTP-1 i nhibitor (protelin tyrosine

phogpieatoase- 1B |nh|b|tor) The anti di abeti c agent may

be an or L] erglycemn c ent pr.ef er.abl

bi guani dgcg%rgwg[% ﬁé:? ?%?‘i'ﬁdﬁ Ogﬁlgﬁﬁeéﬁﬁd?ﬁn 0’6?% bg administered to
t he meeimalp pedferably Ihimard, farthé feat@dbntidEh var¥i@ bEcdndRions and
antidi abetic agent is a blguanlde t he conmpounds of

t he BPBSERInClUfiREnbyt Rt Uimited anepinlis ped catingalispedegins well as

1Bat Icen&@o@agg&meqﬁmm &aasblfcf@so&@e?g g £ ' Q8BS RP Aillbetes,
.001:1 to about 10:1, preferably from abotut 0.01:1 to

abo@rter5osmler0ﬂ$eh)@nttcrducmbmlvwsa‘ge‘mry dlagasalcgmhqmasfular dtxbgse

b h
oF | DeRHr R o BBl Radh Yot efSan iR e SR 2

No hﬂ!péﬁlﬂ),le%&&)lemlaZEylﬁi'th@llyZdrdlemleg khdltlakiasie afd sleep disorders,
chl%rpropan1de ot her known sul fonyl ureas or ot her

anti M%lé?‘ﬂ?‘?’@éﬁ?@“%‘gseh‘t gmﬁﬁpré/ﬁsaaqu cgmpplsive eating disorders) or
26TP pg}%ﬂﬁmgor@g?@ﬂﬁ{ asQlibdtdifRe B6ESR; (fe%l‘és on va\lﬁ%l%ﬁ mama and

gl yburide and gl i'pizide being preferre
ad nisehizapreaih. Thest lsempeunds casld also be psndafmeth@ rmﬂarod@s@g ef cognitive

o Bsrian G B et o dEr it P st spet term

U. Smenaire bss Ml attdn@AdefioR HisoFdes); giehlto@lzge:ﬁ@raﬁdé &iSora&ste.g.,
in US. Patent No. 4,639,436), which may

adniPATkinsen & Pisease, pcakapoplexy and %a@@‘i%ﬁba%l érabma] anddwpefension
akor &g, ﬁer&(ﬁﬁlaglc and endotoxin-inducd hypotension). These compounds could also
be used for treatment of catabolism in connection with pulmonary dysfunction and
ventilator dependency; treatment of cardiac dysfunction (e.g., associated with valvular
disease, myocardial infarction, cardiac hypertrophy or congestive heart failure); and
improvement of the overall pulmonary function; transplant rejection; rheumatoid
30  arthritis; multiple sclerosis; inflammatory bowel disease; lupus; graft vs. host disease;

T-cell mediated hypersensitivity disease; psoriasis; asthma; Hashimoto's thyroiditis;
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/', The conpounds of the present invention may be

enpl oyed in conbination wth a PPAR y agoni st such as

a thiazolidinedione oral anti-diabetic agent or other

insulin sensitizers (which has an insulin sensitivity

effect in NIDDM patients) such as rosiglitazone

(SKB), pioglitazone (Takeda), M tsubishi's MCC 555

(disclosed in U S. 5 Patent No. 5,594, 016),

A ax@uillgindiame' sgndBmE.R 286, contagl dermatisiseal [eqiic @87iPS; and ischemic or

Pfiqen%ﬁw%r .darglitazone (CP-86325, Pfizer

i sagfPtazonetM 1/3&3), JTT-501 (JPNT/P&U), L- 895645

( Mer ck), CF&tﬂ;bQﬂMséﬁﬁmlﬁh@fr%entNﬂaﬁﬁaﬁﬁvé &F motRetidiyd! Mi¥prders

or YNL44O ( Yamanouchi ) , preferqﬂ.y @§§ %thazone and

p. odFEUlals drrires Frronsme,BgAdscagtohy fratep aleobpkoridrigs and Bire
I\#ﬁerﬁg‘}a{o‘}){ at@’lﬁe@oﬁsuﬁf’pﬁ@ﬂ%ymgf'egleq{@intlﬁ%ﬁhlé tval%yqn the present

767/ 297 (Merck/ Kyorin; as descri bed in,

Ya i descriptien andin, the @aims JappPhityes cb$0rd<EmIro endarssbod mnaimng

284 E966- E971 AZ- 242

Ast rdals ders, zggomaaé(? g% \thséa&cef ﬁldgs %’bus&o% a gpbstanje and/or

Li pidép&ieency ohd sub@brire, diSfiderf 89&21)1@ beliiviong kspediaRy thoSd liable to

t he conpounds descrlbed in US patent 6,414,002, The
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25nd%51'8ertrlglycendemla, cholelithiasis and sleep disorders.

Compounds in the present invention may also be useful in treating substance
abuse disorders, including substance dependence or abuse without physiological
dependence. Substances of abuse include alcohol, amphetamines (or amphetamine-
like substances), caffeine, cannabis, cocaine, hallucinogens, inhalents, nicotine,

30  opioids, phencyclidine (or phencyclidine-like compounds), sedative-hypnotics or
benzodiazepines, and other (or unknown) substances and combinations of the above.

The terms “substance abuse disorders™ also includes drug or alcohol withdrawal
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Desi 2. -4 199 L,tion, her squal ene
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de Montell ang, et al J Med Chem , 20, 243-249
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Ut ah, Abstract, Table of Contents, pp 16, 17, 40-43,

48- gx_ﬂamgmleytokmes or smoke, thereby limiting release of mucin, cytokines, and
25  chemokines, or selectively inhibiting lung epithelial cell activation.

Moreover, the compounds employed in the present invention may stimulate
inhibitory pathways in cells, particularly in leukocytes, lung epithelial cells, or both,
and are thus useful in treating such diseases. "Leukocyte activation" is defined herein
as any or all of cell proliferation, cytokine production, adhesion protein expression,

30  and production of inflammatory mediators. "Epithelial cell activation" is defined

herein as the production of any or all of mucins, cytokines, chemokines, and adhesion

protein expression.
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O her hypolipidem c agents suitable for use herein
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ovic et a
dermatitis; systemic schlerosis; and morphea. The term "leukocyte activation-

associated" or *"leukocyte-activation mediated" disease as used herein includes each
of the above referenced diseases or disorders. In a particular embodiment, the
compounds of the present invention are useful for treating the aforementioned

30 exemplary disorders irrespective of their etiology. The combined activity of the
present compounds towards monocytes, macrophages, T-cells, etc. may be useful in

treating any of the above-mentioned disorders.
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such as disclosed in U'S. Patent No. 5,698,527 and GB
230 gg_]@gounds will be useful in treating autoimmune diseases that involve either
25  antibody or cell mediated responses such as multiple sclerosis and lupus.

In addition, cannabinoid receptors regulate the Fc epsilon receptor and
chemokine induced degranulation of mast cells and basophils. These play important
roles in asthma, allergic rhinitis, and other allergic disease. Fc epsilon receptors are
stimulated by IgE-antigen complexes. Compounds of the present invention inhibit the

30  Fcepsilon induced degranulation responses, including the basophil cell line, RBL.

The ability to inhibit Fc epsilon receptor dependent mast cell and basophil responses

results in additional anti-inflammatory and anti-allergic activity for the present
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used
gamma modulators, PPAR delta modulators, acetyl-CoA carboxylase (ACC)

inthibitors, 11-3-HSD-1 inhibitors, adinopectin receptor modulators; beta 3 adrenergic
agonists, such as AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648
(Pfizer) or other known beta 3 agonists as disclosed in U.S. Patent Nos. 5,541,204,

30 5,770,615, 5,491,134, 5,776,983 and 5,488,064, a thyroid receptor beta modulator,
such as a thyroid receptor ligand as disclosed in WO 97/21993 (U. Cal SF), WO
99/00353 (KaroBio) and GB98/284425 (KaroBio), a lipase inhibitor, such as orlistat
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20 treating sleep disorders. Exanples of suitable
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with glyburide and glipizide being preferred, which may be administered in the same
or in separate oral dosage forms. The oral antidiabetic agent may also be a glucosidase
inhibitor such as acarbose (disclosed in U.S. Patent No. 4,904,769) or miglitol
30  (disclosed in U.S. Patent No. 4,639,436), which may be administered in the same or in

a separate oral dosage forms.
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ant agoni st coul d al so enhance synptom reduction in the
treatnment of psychosis or mania. Further, such a

conbi nation could enabl e rapid synptom reducti on,
reducing the need for chronic treatnent with

anti psychotic agents. Such a conbi nation could 20 al so
reduce the effective antipsychotic dose requirenent,
resulting in reduced probability of devel oping the

mot or  dyJdhepenpomds gfthe piesent invintaom reayslt qnppslgwldon p@mbmatlon

AN S SRR A T R

Pr esadulinsénsRizbs @Rhich GhshEnéulia seemateffea in ‘BJIDDM patients) such as
(chlorprona2|ne 25 mesoridazi ne, thioridazin

acetrosigliprope (EKB) p@sh@mu(ﬁwd@)@ Mitsubishiis MCGr3S (disclosed in USS.
rif r

tSh| c?tal gglg%gzﬁﬁq}l?)ér ocycl I aE&hQ?gg?zgggz(gleﬁ lﬁ%ﬁ&ﬁ@ﬁﬂ;ﬁﬁnz Pfizer)

ol anr dpighwzardCRri6pLPhzal shglitimohy (MPHSROHNEIT-501 (JPNT/P&U), L-

( hal i dol ), ' yy!| but i Ldi ne (pi pde
nadPane Cestfrdn S8 SenkieXit) RV S B obreng b Fifaso

agenyamaldubRl), piditiapiy ¥6di@ithzond aRDpisgivhidne Pot ent i al

t herapeutic value in 30 conbination with the conpounds

in the prTésemnmtmdeqmﬁth@nresm inygetidnorapherranpleyed pith afRP ARy
nd sper. do 7 t.he c ds

1tza he dru?le en tS|uﬁven ?(0726 V%l?ﬁ 269&ven[‘m on Onp as d% %ggc ol%'ir%aﬂma’

dr ugs atod.d/. RhfsGolpPERIOCERoIAMeRIB]) a&@emmtsmriapmmB))QAZ 242
effect for the treatment of schi zophreni ¢ di sorders

as dissaglifBayAstidencesas Aassribediindd Ldenes et dls Jukiid Ragefd, 1855-

S Chi1ZeP HoBM) mttaSRELe! & thd ohtlEndiale8H P in US patent 6,414,002.
dlsorganlzg% a? tonic, 5 undl?fefentlayéd gﬁgn

resi dual Tée mrnpxphde'mﬁ the p@@elmrt mplhtrcmnndydremnml@)@d drecombmatlon

hci z af ctiye. di sorder pnal . di sorder
lésy it endf)erYl algrrmaaaﬁ ntr%sor él el}lfls used? treat eerrloscli:rosw gn example

sSpecifhh Bybollﬁbdalmli #®8ntOhoutdibd abHMCﬁ@bApéd(Eh@d inhibitbtighich includes,
for conbination wwth the conpounds in the present

i nv &Nt SEA iRk faemevrstatn erdrlAtssompeupds e disklosr dip &{ Patent

as W&, b 985 140 RAAE (i {_ﬂ_&fﬁ{btli% a e BRI RpSundiWs HﬁEleEdQn U.S.
recept or agoni sts, 10" receptor antagoni sts and

5|—rr2’AtedoI[§arﬁ »d 9r36cmpvastatlannchgpiawdsctosnmnn@auth &l disclosed in U.S.

( . olanz Jne [ azol.e
2B BaRnfne Sz o e r B SRR tctipin 5 Paten
t he NUsE5 848, 7§48 1145011 7C.00kEr HMG £04. beuceRb amdstors Wiich may be
effects of cognltlon enhanci ng agents, such as
acetiPkayed hereidiiegiadee byt 3Fq ‘Eﬂtll‘HF@d? ﬂg'vastatma@mlﬁ@)i in U.S. Patent

g}*igﬁ EPE@ ;‘é% %&mag{atlﬂ' dROBATH ©7.§ Sathnt NBE.|s81T8!sh B Gd 5,177,080,

atorvastatin disclosed in U.S. Patent Nos. 4,681,893, 5,273,995, 5,385,929 and

25 5,686,104, pitavastatin (Nissan/Sankyo’s nisvastatin (NK-104) or itavastatin),
disclosed in U.S. Patent No. 5,011,930, Shionogi-Astra/Zeneca rosuvastatin
(visastatin (ZD-4522)) disclosed in U.S. Patent No. 5,260,440, and related statin
compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of
mevalonolactone derivatives as disclosed in U.S. Patent No. 4,613,610, indene

30  analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2-(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and derivatives thereof as
disclosed in U.S. Patent No. 4,647,576, Searle’s SC-45355 (a 3-substituted
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15 glutam c acid receptor (AVPA and NVDA) nodul ators,
and nootropic agents (e.g., piracetam

| evetiracetam). Exanples of suitable therapies for
treatnment of Al zheiner's disease and cognitive

di sorders for use in conbination with the conmpounds of
the present invention include donepezil, tacrine,
revastigrai ne, 5HT6, gamma secretase inhibitors, beta
secrreniasedioin ififidewyasive)sichloranasidte, inisieale analogaof mevalonolactone
bl oc I The

deschalgs AN e o e S0 S oD Ry ropane-
e n h m@hohhacﬂfdeﬂcztt&eoﬁs chg:dacrstes m&eﬂbh Ratdnin®lot 2,694, 393)0,3-

Par ki nso sease. ents used to
t r edfisubsiipte ﬁglﬁﬁ’igfl% f%f%‘é‘ﬁ% E‘x ‘?Fﬁ'g "aP é‘aﬂﬁﬁl"\?ﬁdﬂﬁ EBFOPea“ Patent
Wit hoMlicRidaQdl 022 10255 bx'xatpﬂﬂlfyl :ﬁﬁtdgg bEn8VE Rl tdne @5 #88losed in U.S.

(amantadi ne, riluzole) adrenergic 25

ant é@@ﬂmﬁ Nps4.68(613 7agctalcvdmamhal@ps quch agdtsglpesd intlES. Raeris No.
T 8RG af IS or HRBATE o ARRR] AldtecRloed 11ANFARAN Phrent

nndu atbrs amni pexo
neu rA);tp‘lﬁﬁthinCNo 0,242, 465A3, B gamolihé @ld pyeidine dekivatives disclosed in
rophi ¢ fact or ounds described in

GDNF) .  Th
e §eBfrn Nor et 8001631 5e2  Eauuiom RoREHaer g fompounds
ot I'hséﬁil ﬁqmlﬁxtlﬁgHMG'ﬁdAalmE¥m%%§use@éﬁﬂp&%%lls@fosed in GB

suitable anti- 30 inflammatory agents for use in
com#205837on W|th t he conpounds of the present
i nventio

cyol ooxy gL asteng sPFDy IR og SRR RPGRAR i ipghudey but ae not

i nhilhhit<ars, & PedspRsnoNAbiNEes BsMsed th UISNPRABRINGGIT2 396, those
I bupr of en - 176 piroxicam Naproxen(r), CEIebrex(D

Vi o>év(c|l<)syd by illan <t @1 dgbfed Sihemart alfSi 157 (19981 mcludingdspprenoid
I
B PR Py BORELL B e B Aol QR o
i nt eghibmorarfoegampbt as dlsxé¢sled addes PamnuNmmkﬂ?tl g% and 4,924,024 and

P T T R S R T R e

| ncl RrdimGeedivi Bepia, 2, mMokmng)s such as tenidap,
anti-TNF_ antibodies or soluble TNF receptor such as

et aner cept a¢duigs: ether sapalepgiyathgtassinhibitprsshiighle fog pse herein include
J32Pg &ﬁ)ené‘iﬁ %#ogfnég%ﬂé’[@ @?cééﬁﬁ B) §) Q)rtl MO AMABM L, J. Med

Synt esl|'s eson of azi m ne
CNI -0ie933, ZOCIMB M(El@'b]”)j the ﬁanj&sylgilphqsphdte atialoglA andJ;S?rBsqualene

yr adrarowE CESE B maliet e Aa oS PR piBILE of 47 Cherm
and gohewnlzemw(zbm E»Ho‘%ﬂhﬂﬁﬂlﬁos lflodafe'é lrép@l%&bpmhard R.W. et

syndr one el nor K(r) openers such

as tahod e4”d|C§IéMO§@d 108, 354 ( ﬂﬂai @rdtCYRl@prOPanes reported by Capson, T.L.,
25  PhD dissertation, June, 1987, Dept. Med. Chem. U of Utah, Abstract, Table of

Contents, pp 16, 17, 40-43, 48-51, Summary.

Other hypolipidemic agents suitable for use herein include, but are not limited
to, fibric acid derivatives, such as fenoﬁbrate, gemfibrozil, clofibrate, bezafibrate,
ciprofibrate, clinofibrate and the like, probucol, and related compounds as disclosed in

30 U.S. Patent No. 3,674,836, probucol and gemfibrozil being preferred, bile acid
sequestrants such as cholestyramine, colestipol and DEAE-Sephadex (SECHOLEX,
POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil (Rhone-
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6, 184,231 Bl). Exenplary of such other therapeutic

agents which nmay be used in conbination wth

cannabi noi d receptor nodul ators include the follow ng:
cycl osporins (e.g., 15 cyclosporin A), anti-IL-2

receptor (Anti-Tac), anti-CD45RB, anti-CD2, anti-CD3
(OKT-3), anti-CD4, anti-CD80, anti-CD86, nonocl onal

anti body OKT3, agents blocking the interaction

bet oulenODEBaidnd0h(30 N-substituted ethanolawitieaierivgiive), imanikib (HOE-

CcM40 [0 39 (.. 54 f.usi on protein

cons U7 Bl FP R SR sy RGP Bl edp G Boche)

I nhiafdihenyslodstth (Tasabe i @ki), A abmbRCAL-8 DN(akulidictivftie),

of NF 20 kappa B function, such as deoxyspergualin
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gs %‘3,'3@8 Fcﬁ?ﬁf’&l@tnteﬁ Iﬁ?&@ie(i@ﬁ%gl hidbhic Ed'i@@{izﬁsfi ); acipimox, acifran,

mycophenol ate nofeti|l, cytot'oxic drugs such as
az atieppyéinep-amuosalicy lopdvak pspama, gely(diallylmythplinires denimatives such

as antillL-4 11-4 c f usi on protei ns and PDE
21 n Ak 2 Peict NB £ 523 5 S R o B or 5
di sGloBgdallyldinickis1dnahbdun RBlokHdS. anpadRAs sapphs digdldsed s U.S. Patent

i ncorporated 25 herein by reference in their entirety:
Ser Nag.0238PHamnd gthgr kyqyresgrugy gholesterolloweringgigents.Ng |

9/ 094, 791, oftl fHemicagedt I8 beSRTAC AR intol (Fhi
lf@i led Oct. °i’5,e¥€’g’é’8i,’l' 8’3& &ar. é%"Nc?. 687265 gézaﬁ, Z‘gl?‘?%%m has
Mar .ant:athE@BeleroSsactatiy) sichas doklosad ingDrgs ufméatsiuvan @4, 9-15

r ef e cited therejn and.i ncor at herei.n b .

"ot Q1SR T v e e RO AY, Agoh £ P erf i i miiepgion and
FusirggtedSiontofhbidic #t) stBfk BbORHathstets” STRERsi et dl., AMEYRWrosis

Met hods 30 ( Net her | ands 188 1-7 (Dec. 15

To0RRHarpeR s i), B85 (9% “The phwgvepiidal roigep] FCE 27677:
S SR M iy e

Sol ishpreesSionmf fe H@p8R swixttiorE B 100-Bhthintrigaipopyptein”, Ghisell

( Bo Hitshro (G gpvass B AB SN s (B 1636 ooRD &P T3 65T B Bloavaitabie

" Tr e@tylRFnyPiipRAsURRdLbE ATADiHibieryiShiithaCReCABidoRs Med
Human Tunor Necrosis Factor Receptor (P75)-Fc Fusion
Pr ot(diery; LefNOWEAGISAREPOP); “SCA Binkhitoess Rlaysiodegre pgghanisps for
41 . ( .2 . k. i X .
TR o S R AUNEE A R SRBULL S RURRA. ks o
t he apy Bdimnts): iRuffeht, Robert Rgyr. dollisgl, Mbuaifred andaflemmition:

L B e RS BB B L S raecfe: T
or diiﬁlﬁﬁiYor§%t&tiﬁl%ﬁifé&e%sglerotic agents”, Sliskovic et al., Curr. Med. Chem., 1
(3), 204-25 (1994); “Inhibitors of acyl-CoA:cholesterol O-acyl transferase (ACAT) as
25  hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1-phenylcyclopentyl)-
methyl]ureas with enhanced hypocholesterolemic activity”, Stout et al., Chemtracts:
Org. Chem., 8 (6), 359-62 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd), as well
30 asF-1394, CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.
The hypolipidemic agent may be an upregulator of LDL receptor activity such
as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly). The
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10 The conpounds of forrmula (I) of the invention can

be adm nistered orally or parenterally, such as

subcut aneously or intravenously, as well as by nasa
application, rectally or sublingually to various
mammal i an speci es known to be subject to such

mal adi es, e.g., humans, in an effective anount up to 1
gram preferably up to 200 ng, nore preferab

100 hygolipidemic agintaigy be a shelgfterol abggrphen mblhitoapr@%/e&éév Schering-
dai | S

o oy efendhe] (BeARIREMRLR nbdisgRBiDukdr bk Bhs 115
by at5y63s(u9933kahéJWems:heﬁzo41 O%A0P98). orally, such as in

the form syl es ranules 0 owders;

subl 1 nguAeghep Bediapé SpEP el Lthg sbesh o be REpoleser ranster
3u bqﬂét@ﬁﬁﬂﬂﬁltor' (CETRY &R %Pﬁi@tsrmh% welllas those disclosed in
intrasternal injection or infusion techniques (e

as SWQ/QQ38732|*F}Déell EB 848443 (Beves) and IH9122486:0d Pharolagie]seHs 744
to t?ag,d§@5-f§%n§§ ‘Qﬂﬁgs cPRsRlYTTLAGl udi ng admi ni stration

nasal ne anes, such as by inhalation spray;
t opi cal | yThe fhypﬁhpaﬁm1Magehanﬁ)0bmrﬂﬂeahNﬁTfﬁm’ch cmialﬁpﬂﬂéltmhlbxtor

or tal]ly.su as in. the form of itorie

s SO0 SAeIRET ihpaes et Bontan s GRRDR Bie AT clirbte yase
h anmﬂsﬁ&twma{ Yy BEGRAbARIiR tﬂéedahﬁ)h?aﬁo%f [@lk hnemo% mmﬁclude for
pr esent conpoun S can, for exanp , be adm ni st er ed

i n ®xpwopln hoserdigslased wrU.Snasenitaoe S447.85% e or ext ended

25 rel ea r ra

be achleaga ggnﬁﬁd%%§%a§¢ﬁgﬁﬁ%gépﬁ%&%ﬁ nﬁ@gﬁﬁ %auc‘”
C orrpmldsed)mswomqm%ss ngludhe ipslasesdy temirpmmﬂsoy plrotem
particularly in _the c ie of. ext ended. r el ease,

t he
use “GReePHYF LeLoYHRURanWels AN s Y BRGSUCh AT %ﬁw%%rdaldzem glycitein
18S "Ry kGudd ¥R ro&%lspﬁm&%opmml £80s @se@iPF o 2000/015201;

admi ni stered 1i posomally. Exenplary conpositions fo
or ala bgtirietamichelestenal ahsertpuden@uspe pusch@n displefestrin BB &7&7114 an

cont r,_exa rocr.yst ne cell ul

oo nereBnfr SR af iy EXERGRYTS PRAR G phnd 3R agonist
S us pANMINEGtYREh prdﬁﬁttmsh&eésl didchssed SER10223%D S sbifium-proton
enhancer, and. sweeteners or flavorln% agents such as

t hosgchanasirhibifor sweh ay disclossd in RRHGOA%22r a1 lddkweceptoy ingucer or a
Zbabls?eﬁ'gidwg‘épsﬁ%cﬁ ggal 1 Rsed iR 1. £PHIM Ko. 5,698,527 and GB 2304106;

m crocryst I ne ce ose, dicalcium ‘phosphate
st araa hntlmglaasucmsieMammeaMbﬂnc 4ckd; looweopharbl or reﬁhdﬂes
di si ntegrants,

ail {ﬁﬁfogéén&‘b’ 'P%? Sé%?%%'ﬁ i@ Ao yFisipe agent such

art .as TR acOMRAME Afitin BB’ VHARINB %ﬂxdq} iBiRE; A6hihME Ié?éijisclosed
through the oral ‘cavity by sublingual 5 and/or buccal

admiim WD PABH Bi6; a Mdleieatok abibdretien inbibrtpr, es HAMGICHA gyinthasy inhibitor,
Zfa; 23)2 & @éﬁgg’éﬂ%}g‘%ﬁ% d f elboﬁé.g %lp%élfl %857%17& lr;] a%}/\Rb§ agonist
for treating dyslipidemia; or a sterol regulating element binding protein-I (SREBP-1)
as disclosed in WO 2000/050574, for example, a sphingolipid, such as ceramide, or
neutral sphingomyelenase (N-SMase) or fragment thereof. Preferred hypolipidemic
agents are pravastatin, lovastatin, simvastatin, atorvastatin, fluvastatin, pitavastatin

30  and rosuvastatin, as well as niacin and/or cholestagel.
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those formul ati ng the present conmpound(s) wth fast

di ssolving diluents such as mannitol, |actose,

sucrose and/or cycl odextrins. Also included in such
fornmul ati ons may be high nol ecul ar wei ght excipients

such as cellul oses (avicel) or polyethylene 10 glycols
(PEGQ . Such formul ations can al so include an exci pi ent

to aid nucosal adhesion such as hydroxy propyl

cel | ul osehelap@pouridy df Gk prosens pyientien hlyi' be enployeskie combmatlon
(arI;II'F: }'\/(g%tll a %lélq}n%ﬁfe %8%&%( r@)EaWp&s o%ls Va)b?e antthy?é@nglve ta%ents Cfor use
contin obmbahﬁaﬁ\eltls the hoﬁﬁoxﬁﬂb Xbﬁﬂk)pids%tdmrmhmluﬁe bga adrenerglc

93 brlc nts, glidant flavors, . colori
ageﬁﬁg?‘ﬁﬁdcai%‘é‘!}l anpgh Rlogksts (e AT 3 -Dmgi&ce. fiaﬁlazs@séerapamﬂ
of frﬁkﬂip‘?&t b:ﬂl%dﬁﬁ}ﬁz and @nybgﬁ&{m‘ cﬂﬁﬁétné‘s"(@lgo%hfok&ﬁ%zxﬁ

nasal aerosol i nhal ati on adm ni strati on i nclude

sol dtydmblorqihlgadfp, fmgtiiazidec bydrefbmethinzidé, bendrrfinpetbiazide,

benz tahle r.es at i ves

abs o‘%{etpﬁdﬁgm?g?rzgc{ églcnfcraonel%hlgﬁ'ce’ el oaval(T éﬁﬁqﬁ?l%}de ethacrynic acid
and/ tabryﬁiﬂalﬁrchloﬁﬁhlld@hé ifdioBEmide, rhissif, BEnaaEtd, Sridhiedhene,

as thase known in the art, 20 Exe Iar% conposi tions

for aloside-spuPnalasiang). sen inhiitorsy éﬁ?ﬁdéh Poipe ée-abraptopril,

1ol %réae 0fostdPRIE Bl YT, ARG HiICARZGHN! @itdpril,[iRA

exanpl e, ﬁg;wotsa Fe nonébtplg;l C, Gl'l;}|loaren{tﬁse}r ?éd}m cpg tof)r%qumapnl
di | uemtmlldtsu@phl)em’fg receptoin aatggqmﬂn(etga,l lpsartan 1rbesartan valsartan),

1, 3- S. SO n, an i,s ni g .
sod S PlrigodSh B ¢ o gl RufPleliap A oPGimas Bs8ied in Us.
or nwetnt NBg safnd 3S9SREA 4326 D I8 ET/AN (éhtld@cbrﬂ:ﬁ (@g NédtRpdutids
nono- or diglycerides, and fatty 25 acids, including

ol ejdisclpspdyin Q@/‘Eﬁﬁ%a?utratse&?am&dysed&%émb@n% vvs&pepsndase
1rsectlmhlb@&gtcmaﬁﬁﬁm@mmmo ?&: ?um%kr 1 L&S emgmlatfand

contain, for exanple, a sui e non-irrit
excinpiratest , such as cocoa butter, synthetlc gl yceri de

Co e O RS AR Sl T e APl

t he aseeiabdd wigvobeyityl thehlimpase@pdierddisd OrheRBorEXBEBIMPInds
conp05|t|ons for toplcal adn1n|strat|on i nclude_ a
t opidesribed iy the presest Hyyentionmoyld hegisedincombanagipn with therapeutics for

el |t1%§tu¥§ §l&tpha o¥dfe qué)&g@)efs Iof su.ﬁtzdgle t{méreﬂ\%é for Bge}tment of slee ypmg

under st ood e sp ose requenc

of diwag:es ifoo pse i nympxaatuorx:\uitlaﬁle soinpewtds ofithe lpeesmarimwdtion include
and w | | variety of .fact I ncl

the HepynEagEs, rRBofuRiR S FdputRavEr st Dialh receptor
met ghgdul forS;INNID A fe&!ep’?(ﬁdnoduﬁﬁ&% |'h1§£mﬁn§13| ®n) Egceﬁtbxarhodulators

compound, t he speci es, age, X wei ght, genera
hea|dpgamglgggomsts and orexin receptor modulators.

25 Cannabinoid receptor modulators may reduce or ameliorate substance abuse or
addictive disorders. Therefore, combination of cannabinoid receptor modulators with
agents used to treat addictive disorders may reduce the dose requirement or improve
the efficacy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disordefs are: selective serotonin reuptake inhibitors

30  (SSRI), methadone, buprenorphine, nicotine and bupropion.

Cannabinoid receptor modulators may reduce anxiety or depression; therefore,

the compounds described in this application may be used in combination with anti-
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5 and diet of the subject, the node and tine of
admnistration, rate of excretion, drug conbination,

and severity of the particular condition. It should be
understood that while this invention has been

descri bed herein in terns of specific enbodi nents set
forth in detail, such enbodi nents are presented by

way of illustration of the general principles of the

i nvantietragentp ar antideprassants.i Bxanpesnisuitable anticangietir ageyts for use in

l ' mc%ﬁx%mtahgr{ %tﬂ the%%[q&)ghﬂhs%?q‘l gr&@{lt lR&%tl&Eg}(ﬁM@é Fa{foﬁ)gfepmes

Iven mater process ste
f or r(ugadmé;ianb razepah | oxazppal aalptazdslamt dflﬂmdiazéﬁobddedclbrmzepam,

e ot QUL Jepar iong L AL e, LIS SRIELL @0 buspirone,
god Iffelsﬁaianogein@n@ ?ézﬁﬁrbn@é’)s m%ﬂamlam%@nqa@gufgefaaer (CRF)

wi thin the Scope of clai ms t hat
VWMJmF@DKEHN MED I'S: 1. A conpound of formula | R3 NN

ph ar nmacel %% gﬁg of ﬁtablg ciagﬁ%g HP Ar{i}gde%ressc?g{squr 1% combmatlon with

accep St er eol soner
whertkd ¢bmpduhds cﬁ’ tlsd pitg:ieﬁt inogrtion inciudd @okdpieplaring; re@lakleﬁnhlbltors

selected fromthe grqup consisti of hal ogen, cyano,
al kyertiagy mfonda'aa%ywrwygw a%?qgw Ser%@eundgrm%aﬂawors

1pet ?SMY{Mloxetnl%t BERNG]nY! Prkétine Addertrafihd) Abkddmine dldase
heteroaryl, heteroarylal kyl, aryloxy, heteroaryl oxy,

- NRémgbitor (M ROs) (SBNEBREzid,- mazmwmmﬁz@rommmap,

J NR é%’ée{i)Fﬁ nﬂﬁ%t%é quRg &\’Iﬁlﬁﬁ&%w gl c‘)S (l(@e{ne Cf:) rdlgﬁmin and

t he r@fdpﬂﬁplﬁ‘:@fé&bﬁitﬂ{égnlﬁf)ltdiﬁtmﬁ) (veylafagine Rkdayitotropin releasing
al kenyl , al kynyl, cycloal kyl, cycl oal kyl al ky]

het dRSER)) reCﬁé?reqn&gyelﬁgﬂ %P%&mdrengfewptormgapm and atypical

15  antidepressants (bupropion, lithium, nefazodone, trazodone and viloxazine).

The combination of a conventional antipsychotic drug with a CB-1 receptor
antagonist could also enhance symptom reduction in the treatment of psychosis or
mania. Further, such a combination could enable rapid symptom reduction, reducing
the need for chronic treatment with antipsychotic agents. Such a combination could

20  also reduce the effective antipsychotic dose requirement, resulting in reduced
probability of developing the motor dysfunction typical of chronic antipsychotic
treatment.

Examples of suitable antipsychotic agents for use in combination with the
compounds of the present invention include the phenothiazine (chlorpromazine,

25 mesoridazine, thioridazine, acetophenazine, fluphenazine, perphenazine and
trifluoperazine), thioxanthine (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
dipheyylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic égents with potential therapeutic value in

30  combination with the compounds in the present invention include loxapine, sulpiride

and risperidone.
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15 heteroaryl, heteroaryl al kyl, aryl oxy,

het eroaryl oxy, -NR8BR9, -CO02R, -CONRSR9, -OR

- NR8COR9, - NR8CONRBR9, -NR CO2R9, - OCONRBR9, -NR8S(O

nMR9, -NRBS(O mMRgR9, -NRBS(O nDRO and -0S(O

MIRgRY; R3 is selected fromthe group consisting of

al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl al kyl,
heterocyclylalkyl aryIaIkyI and heteroarylalkyl 20

R6 i s selGambipationsfiheiremgpinds in e presentigyestionwith cegpentional

cycl I

ot ez?lgklyé{wtlchﬁﬁyé c%gr %l% ;ﬁ%\t'lg%/ %A %Hféég ?lbe{f%ﬁeﬁtle effect for the

het etrcxaanth af schizophraine kislordetshas d%@crgjed apoveder mamo Idsonallear As used
| ess t han mc mass,.units; R7 is

t
absgﬁ:f \%ﬂ’é‘ﬁ’p Py G ’b'l“é“ bRgfanoid, dispragaized, catafqni o

fsr OmnldltRer&tiaieR aR@ RBidShl OBz hréRia, 3EHI Yo phren VB iR Biskkr,
heterocyclyl, cycloal kylalkyl, heterocycl oal k

ar y|sheigeafEsete dipordes galesiayl dnswécreb@@frpyy@pmmsord@@ng paychotic

s WL T LN N T T ——

gr oupe mm;m'uﬁﬂé mghe)lf)red:dnt Emlvkrytio,n induderthid ant@lsydhailde)thentloned above,
cycloa cl oal k | ,. heterocycl yl, .

het €f° 6‘8?%9/‘!“‘3 1945 t%rr pists gRBSCAEpiE F%SP‘?T agoRisEs, STRB2A
and B Ecﬁ"ﬁﬁtﬁ J&A%MMHWM&&MIMLAPYM aﬁfagblﬂstéor éamzﬁ agonists
or 7 nenbereé het erocycl yl” ring nber e

het e(map&ﬂlnzmmegaruanr@zwiﬁ,u r§pamqnn,tze1gemdme) | or 2. 10 2.

The conp rdi.n
sel ect ed 1 (()xr)n gﬁ ndgj des%rlg%dolﬁlstlﬁ‘es reseht m%/entlIoR cPulg be used to enhance

cyclthakffacks, of@ygﬂlﬁ@i &)Haﬂélkg( hgentshﬁicﬁ Ei@ﬁ‘(}éqllc)ﬂolmesterase inhibitors (e.g.,
het erocycl yl al kyl , aryl, aryl al kyl, heteroary
het éP‘iSﬁ’F%/ Insgafnic ra?%ﬂt%xlyagonﬁtéﬂes@ glilpmelige), mmsn%ﬁemsts

rsN %ﬁﬁm&c%ee&)tcﬁ?kﬁlﬁtﬁgldfNmﬁ)hﬁo&ﬁa@%@ #nfl 'ﬂébé&d@&’geﬁfg (eg.,
al ky cycl oal kyl, "cycl oal kyl al Kyl , heterocycl yl,

het emr@ggta;‘p yl}e‘gﬁtkgqetanar lgl){ampéqswf adul@}ble th¢repies (o8 tryatment of Alzheimer's
het e erey alclc%/mtl ea(L ordgr: for ulg etnec‘:% %rn\él S With # the com ounds of the
fagdcgditiyedijordety for wiine é’ 'f

- NR roup consi's
al kyﬁresemyﬁi/dmabkyicludeylﬁﬂldpailkydoah&yevastxgrame 5HT6 gamma secretase

het [yl al kyl ] al kyl d het I kyl :
Rg %ﬁﬁécréﬁle%&egwﬁ wﬁ@ﬁ@ﬁ%%%%@%wghe@g{k%r a %Acrokgqu and
Ry ¢l ey biockgt.er ocycl yl

The compounds described in the present invention could be used to enhance

the effects of agents used in the treatment of Parkinson’s Disease. Examples of agents
used to treat Parkinson’s Disease include: levadopa with or without a COMT
inhibitor, antiglutamatergic drugs (amantadine, riluzole), alpha-2 adrenergic

25  antagonists such as idazoxan, opiate antagonists, such as naltrexone, other dopamine
agonists or transportor modulators, such as ropinirole, or pramipexole or neurotrophic
factors such as glial derived neurotrophic factor (GDNF).

The compounds described in the present invention could be used in

combination with suitable anti-inﬂammatery agents. Examples of suitable anti-

30 inflammatory agents for use in combination with the compounds of the present
invention include prednisone, dexamethasone, cyclooxygenase inhibitors (i.e., COX-1

and/or COX-2 inhibitors such as NSAIDs, aspirin, indomethacin, ibuprofen,
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cycl oal kyl al kyl, heterocycl oal kyl, aryl, heteroaryl,
aryl al kyl and heteroaryl al kyl, wherein the R6 group
has a nol ecul ar wei ght of | ess than 200 atom c mass
units; R7 is absent; R8 and RO are independently
sel ected fromthe group consisting of H alkyl, 25
aryl, arylal kyl, cycloal kyl, cycloal kyl al kyl,
het er ocycl yl, heterocycl oal kyl, heteroaryl and
het eﬁrm'rcwnaNkybxerm CoterR®, t\ﬁme@)t 6d éMdg agemsts/antagonists, CD40
optlonal r ered r | .. .
rin ‘%‘P %g"é‘f“%ﬂﬂg%’g‘fﬂé‘ “?fét SéIF SrWC‘PP a‘%ﬂ(géf@eig's@)amteg"“
doubingagbRisd; alpt&m Beta 7hﬁe§rmmﬁagadls@cmrﬁhmod iBhibltadsMnrferon
wherein: - R6 is selected fromthe group
consgagtmar@taﬂonnsrs KlANt1, tamap|necrpgs &ctpa (JINE) %ntgaoalsk;;(p g

d
301 b EhE R 35 Kbty HRE TRE M) Sl B 3 AEiflp, i TV

5 4.anfibedieswrsoubld ”laﬁtﬁ:bébttﬁrg;utloaﬂtmemeﬁt (Bnbet@) Pdpamzcins
selected from the group consisting of

cyc| &Eplgys or Rapapwic) and letlunqqaide (A@y) w?%ﬁt%}qndma?/mhesw

aryl r r I )
het elrﬂigg?f{)/rls O%Fs%hfﬂ%d?éibfgﬁlrﬁﬁc? cRd! 1?4b§‘od(%i an_lgﬁéedﬁgsgs)% 2., I%)r111x1mab)

ac c gr3@imi¢pgen-aQivaiad ptoteintkamass mhlbmrs, proga yedsgw lqﬁmascr(RHe)

ﬂ)re? : F%%g%?% ﬁswﬁgrgra!wlé t{l%' F@}? {Ok %Ckyeﬁfé?eélfg ar & C|¥le le\lNél syndrome

het qe@a7¥indlk®land Maki K’@’opéﬁ@is%ﬁ&ﬁdsﬁh&?é)dlscloséa% @R dPatent No.
-NR8R9O. 15 6. The conpound according to Caimb5,

wher®l §:23gBl)s sel ected fromthe group consisting of
al kyl, ¢ | I
het er oar )ﬁaﬁ@l#ﬂﬁfuﬁ%@&gg&ﬁ gc éso‘?’gl% il (l)) § é%egﬁ%gir’nbmatlon
wherwithncanafbifiid re&elstei modhﬂdofsnm‘mdehhe gﬂkbmmg: oydospbiimye.g.,

f ar het er oar aryl oxy,. .. heter.o y,.-COR8 .

o SiarereD), pa-He? B EA Tl Rt R eI gD
het qokar-y), ant@CH40%Mi-CDBY e ATIYEE ¥dbnoclonal antibody OKT3, agents

blocking the interaction between CD40 and gp39, such as antibodies specific for

CD40 and/or gp39 (i.e., CD154), fusion proteins constructed from CD40 and gp39
(CD40Ig and CD8gp39), inhibitors, such as nuclear translocation inhibitors, of NF-

20  kappa B function, such as deoxyspergualin (DSG), gold compounds, antiproliferative
agents such as methotrexate FK506 (tacrolimus, Prograf), mycophenolate mofetil,
cytotoxic drugs such as azathiprine and cyclophosphamide, anticytokines such as
antilL-4 or IL-4 receptor fusion proteins and PDE 4 inhibitors such as Ariflo, and the
PTK inhibitors disclosed in the following U.S. patent applications, incorporated

25  herein by reference in their entirety: Ser. No. 09/097,338, filed Jun. 15, 1998; Ser. No.
09/094,797, filed Jun. 15, 1998; Ser. No. 09/173,413, filed Oct. 15, 1998; and Ser.
No. 09/262,525, filed Mar. 4, 1999. See also the following documents and references
cited therein and incorporated herein by reference: Hollenbaugh, D., et al., "Cleavable
CD40Ig Fusion Proteins and the Binding to Sgp39", J. Immunol. Methods

30  (Netherlands), 188 (1), pp. 1-7 (Dec. 15, 1995); Hollenbaugh, D., et al., "The Human
T Cell Antigen Gp39, A Member of the TNF Gene Family, Is a Ligand for the CD40
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-OR8 and -NR8R9; R3 is selected fromthe group

consi sting of al kyl, heterocyclylal kyl, arylal kyl 25
and heteroarylalkyl; R6 is selected fromthe group
consi sting of H alkyl and heterocyclyl, wherein the
R6 group has a nol ecul ar wei ght of |ess than 200
atomc nmass units; R8 and RO are independently
selected fromthe group consisting of H alkyl, ar

ar y| Bggeptor: Fecytqslaam &ha Soluble Feran R{PrI%vyith Bl (b‘lét}'lep fory
!
het CAQRIG "R b@J’ J&g&@g%{%, B‘S-Q‘-’% Q?%{ﬁefcaﬂgef 135&3%%“1(1

R8 an en to tiona forma
or Nnmlﬂmdrleow tted. clocaymobntlof Rhmgnalmdaﬁrﬂlrmxs “ﬁthnﬂmztembmant
het

cConrBtneR huberier sl Refhpior CraReiSoRnynd Nedcigland J of

fy omvedieingrou)cpnausiangioof). H nmethyl, ethyl and
i sopropyl. 5 9. The conpound according to O aim 8,

wher ei n: e abavesuhes thesapentiopgentsewbanowplexsd & eambipation with the
aryl coﬂ{b@u&ﬁto‘ﬂ %!s]entvmgernﬁbﬁ] ntliéﬁneq{s%qﬁ f?roeg(axgﬁlteeﬁl(%%sg Iamounts

group I's option st t’ut

co nsndrbatnngmdhe Physaindn}i’ll)esk Rafeoalck (HDR Yalao gmﬂmlse determined by one
het eroc het eroaryl, -OR38, -CO02R8, CONRBR9,
-Sofﬁgr‘nﬁ%SQHdnﬁgéENRSRQ 10. The conpound accordi ng

too O ai Mthe c%ﬁ&ﬁid@ of BmlR (ﬁ Rk BfetiSnibPEantHR&dRNAMEred orally or
consi stin eterocyclyl, "aryl, heteroaryl,

ar y | Rexgpterglly siychap wmut}neou@mr intraverRs Res whellras iby nasabapplication,
het %8§l¥f+ryslubhr%:u¥l 1}) tohv%} g&s%zgrx}nfilllan]s? c‘gésykx%%w%(ne d[)c\al\fl{bhec ﬁ) such

het er oary i'S optiona
gr oupaladms B.‘gt ihngam;t inHn e(ftjtaﬂim: anhﬂlht)tqj tloyll grarg) ;kryferably up to 200 mg,
hal cl vl het er oary CO2R8,

c %8%9 pref P e sm‘m flng*ﬁh@vocfar%mﬂded daily doses.
Bccor di Narhk Qofb&inds 4Phe YAIRIUE (D) cad Be E@mln%tégd ¢ Lol thOMes

the group consisting of alkyl, arylalkyl,
het edesraibpd herripl by an SmWétegm@yémeamn@w orallireneli 35 in e form of

Iagyl tgﬁplig% locr’z}%{ul%se rgrg.[l%/ | ()?‘L?X/gergr Eﬁrg %Efl)‘; ?ﬁ%agf_%}' ka}r{]‘eént%r )h Ruch as by

of ybeuaenys, mylam,oush adteadd dsyillar, ad 1k§t:lts¢emal injection or 1nfusnon
techniques (e.g., as sterile injectable aqueous or non-aqueous solutions or

20  suspensions); nasally, including administration to the nasal membranes, such as by
inhalation spray; topically, such as in the form of a cream or ointment; or rectally such
as in the form of suppositories; in dosage unit formulations containing non-toxic,
pharmaceutically acceptable vehicles or diluents. The present compounds can, for
example, be administered in a form suitable for immediate release or extended

25 release. Immediate release or extended release can be achieved by the use of suitable
pharmaceutical compositions comprising the present compounds, or, particularly in
the case of extended release, by the use of devices such as subcutaneous implants or
osmotic pumps. The present compounds can also be administered liposomally.

Exemplary compositions for oral administration include suspensions which
30  can contain, for example, microcrystalline cellulose for imparting bulk, alginic acid or

sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and

sweeteners or flavoring agents such as those known in the art; and immediate release
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cycl oal kyl, hal ogen, hydroxyl, am no, -OR8, -NRSNR9,
-SO2R8, -SM2NR R9, heteroaryl, heterocyclyl, and aryl.
25 12. The compound according to Claim1, wherein: Rl
is selected fromthe group consisting of alkyl,

. cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, aryl, arylal kyl, heteroaryl,
het er oaryl al kyl , aryloxy, heteroarylox - OR8 and
_ NRA#ets 3ichean condzin.der edmpic mlerﬁwgﬁlb%cwm Shiqalpiurn f

ﬁ'er ro?&%ﬁyﬁgklﬁﬁ%gnarﬁgé%ﬁ aPkyraetOﬁe;?ﬁed?cgg)r e?%xyélpxents binders,

het exwadar,alidmytegrarmts, yjhlumys andiebrcanrsytloasithose ®Ro8n amttle art. The
NR 8Kk9: rou

th
con<rtppyiis o fogmalp taR st B felyeredByorighfie Siekpaegiy by sublingual
Bet eh@ey Bhchlaldkistration | Mdr3ed tﬁﬂ&s %H@Fe@,%d)ﬂilﬁetg ¥t {ree% -dried

is selected fromthe group consisting of H alky
cycltdhigtk e exerapladees which may be ueedk ExemRiaty, compositions include

het , r I
1SS e N ol BERO A N A s
nmol exanhael, laeﬂogd]tsuanéselaﬂdslsr tyebhrdeR0i0s. af B luded su@h If(ﬁ'mmations

5 ;C :ngag e IH é{ﬁ%&;&é}g F%S@ g%ﬁﬁ’k;?%ﬁ%@?? Eavi—éel) or polyethylene
lbco%{FgQSM QPE@ KStlch feritiaioky ban JMRLREIGRS afl &bipient fo%ﬁﬁa%al
- 8, - E and - SO2R8; R8 and RO are independently
sel @éheéwnfsrl@msmyérogv oty besHylose (HRLCohydepxyairksil methydeellulose

aryl I I y Kyl .

o B SO RS XL XL Mg conotrms
het &e. QaGyﬂlt%zbgyihd a@&ts&ﬁ doritib] reléase sich@e pbgtcrgléidcopolymer (e.g.

opti r or 7 nenbered het er ocycl yl

ri n&p SEoy P@fﬁé%&l@&tﬁhélaé?rawﬂnﬂ.aﬂ@ts ARl srsmay also
1$| n%la%d(he@rfgr easé—éffl&cag;&?amound accor dl ng to CI al m

12, wherein; R6 is selected fromthe group consisting

of H al Eyq:mplalmqomph@tl@rscfgt RAsal agrogplar kyHalatigm @dministration include

C\glt @é} 93«5 S 1{:1l Is%h}ﬁl hmec%g ngt%lnefoﬁgxa% gé‘ %exqzsrz el@ohmP l(ne cc):tHer suitable

&55 th om¢c ma
preservatlves, absorption promoters to enhance bioavailability, and/or other

solubilizing or dispersing agents such as those known in the art.

20 Exemplary compositions for parenteral administration include injectable
solutions or suspensioﬁs"Which can contain, for example, suitable non-toxic,
parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water,
Ringer’s solution, an isotonic sodium chloride solution, or other suitable dispersing or
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty

25 acids, including oleic acid, or Cremaphor.

Exemplary compositions for rectal administration include suppositories which
can contain, for example, a suitable non-irritating excipient, such as cocoa butter,
synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures, but liquify and/or dissolve in the rectal cavity to release the drug.

30 Exemplary compositions for topical administration include a topical carrier

such as Plastibase (mineral oil gelled with polyethylene).
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20 14. The compound according to Caim 13, wherein; R7
is selected fromthe group consisting of H alkyl,
-COR8, -CO2R8, -CONRBR9 and -SO2R8. 25 15. The
conmpound according to Caim14, wherein: R2 is

sel ected fromthe group consisting of alkyl,

cycl oal kyl , cycloalkylalkyl het erocycl yl ,

heterocyclylalkyl aryl al kyl , heteroar

het er oar Y Wil undarﬁvpéﬂw theﬁ@%%%%ﬂsy Iledfélya“dfGQEe"&ﬁ @f dosage for
- NR ax%ig 1 I

B g R SRR 0 g L P
consnduding thefactaityydf thecspetifa k:dnybqunkiemphye@' (Ihe/inetabohc stability and

het l.al k ryl ryl al k groar

et AP §1 1Ry PP g Pimpopnd e Br s heco 2y e ipbcagl healh, sex
SNR&IR dieb oflthe sutjéct,AROROUN EhAEHOb L dbinib@ationdtabd oFxcretion, drug
wherein; R3 is selected fromthe group consisting of

al kwombweprbénmverlweqféhed@mql%rapw@yuon aryl al kyl “and

het er oar I

1. wher e¥ n&u{% bﬁfgﬁerstg&ftehgt f He: mﬁ'&eﬁlﬂ&q h&goeg&) degcﬁi!)ew herein in
c ongeratsiaf gpesificambodin@iteseo forthlin detaiy) Soxlyembodlments are presented by
het er oar, sel ected from. .
 he P BT b S DL PP et o g g pvetion i ot
loet aicfatatiPhivited HERtANCertaRRBSificAfidnk and@drRASRUn hiPFiven

the group consisting of alkyl, heterocyclylalkyl,

ar y Imateral, pragsssiep rehemisal formmnlayyill bresailily apparest todhase skilled in
t he , I

het eg%%?gpﬁﬁﬁ%&ﬁ%%gfé&ﬁ lﬁqtn%ﬁé%lé rag%‘%)% g(s){(t\ﬁe R%]@glt urventlon and
wei glitsucf mbéisisatidnaan®Giaddmnshouldds sonsidete’l willin ki scope of the
seIe t ed frp the group consisting of H -COR8, -CO2R

8, 0 20 -SO2R8; R8 and R9 are

|ndependently selected fromthe group consisting of H,

al kyl, aryl, arylalkyl, cycloal kyl, cycl oal kyl al kyl,

het er ocycl yl, heterocycl oal kyl, heteroaryl
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and heteroaryl al kyl; R8 and RO taken together can
optionally forma 5, 6, or 7 nenbered 25 heterocyclyl
ring or a 5 or 6 nenbered heteroaryl ring; and nis a
single bond. 19. The conmpound of Claim1l selected

from - 186 NN G FFo N I I N:"" %\ 1ZCO 11
a I~F NNFFFFO IrvFI/ NmOFc/ F NN
O/ NIJJ NN Cd FN ~-N\/ FFCO NNO 50 -

187 WHAI I§CLAIMED IS:

10

15

20

1. A compound of formula I

including all prodrugs, pharmaceutically acceptable salts and stereoisomers,
wherein:

n is a single bond or a double bond;

R! is selected from the group consisting of halogen, cyano, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -NRng, -CO5R8, -CONR®R’,
-OR3, -NR3COR’, -NR8CONR®R®, -NR*CO,R’, -OCONR®R’, -NR¥S(0)R’,
NR?S(0) oNR2R’, -NR?S(0) mOR® and -0S(0) ,NR®R?;

R? is selected from the group consisting of halogen, cyano, alkyl, alkenyl,
alkynyl, cycloalkyl, c;c;balkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -NR8R9, -CO,R®, -CONR®R’,
-OR®, -NR®*COR’, -NR]CONR®R®, -NR¥CO,R’, -OCONR®R?, -NR?S(0) R’,
-NR3S(0) mNR3R’, -NR?S(0) nOR’ and -OS(0) -NR®R’;

R? is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, heterocyclylalkyl, arylalkyl and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’ is absent when n is a double bond;
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R’ is selected from the groub consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, -CORS,
-CO,R®, -CONR®R® and -S(0) »R® when n is a single bond;

R® and R® are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R? taken together can optionally form a 4, 5, 6, or 7 membered
heterocyclyl ring or a S or 6 membered heteroaryl ring; and

m is an integer of 1 or 2.

2. The compound according to Claim 1, wherein:

R' is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclylalkyl, arylalkyl and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl, cycloalkyl, héterocyclyl,
cycloalkylalkyl, heterdcycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’is absent;

R® and R’ are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a 5, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

n is a double bond.

3. The compound according to Claim 2, wherein:
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R® is selected from the group consisting of H, alkyl, aryl, heteroaryl, arylalkyl
and heteroarylalkyl,

wherein the R® group has a molecular weight of less than 200 atomic mass units.

4. The compound according to Claim 3, wherein:

R? ié selected from the group consisting of alkyl, cycloalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy,
-OR® and -NR*R’.

5. The compound according to Claim 4, wherein:

R! is selected from the group consisting of alkyl, cycloalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy,
-OR® and -NR*R’.

6. The compound according to Claim 5, wherein:
R is selected from the group consisting of alkyl, cycloalkyl, heterocyclylalkyl,

arylalkyl and heteroarylalky]l.

7. The compound according to Claim 1, wherein:

R' is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and’ -NR8R9;

R? is selected from the group consisting of heteroaryl, aryloxy, heteroaryloxy,
-OR® and -NR*R’;

R? is selected from the group consisting of alkyl, heterocyclylalkyl, arylalkyl
and heteroarylalky];

R® is selected from the group consisting of H, alkyl and heterocyclyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R® and R’ are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl; heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a $, 6, or 7 membered

heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and
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n is a double bond.

8. The compound according to Claim 7, wherein:

R® is selected from the group consisting of H, methyl, ethyl and isopropyl.

9. The compound according to Claim 8, wherein:

R? is selected from the group consisting of aryl and heteroaryl wherein the aryl
or heteroaryl group is optionally substituted with the group consisting of H, alkyl,
haloalkyl, halogen, heterocyclyl, aryl, heteroaryl, -OR?, -CO,R®, CONR®R®, -SO,R?,
and -SO,NR®R’.

10.  The compound according to Claim 9, wherein:

R' is selected from the group consisting of heterocyclyl, aryl, heteroaryl,
aryloxy, heteroaryloxy, -OR® and -NR®R® wherein the heterocyclyl, aryl, heteroaryl,
aryloxy or heteroaryloxy group is optionally substituted with the group consisting of
H, cyano, haloalkyl, alkyl, halogen, heterocyclyl, aryl, heteroaryl, -OR%, -CO,RS,
CONR®R’, -SO,R®, and -SO,NR®R’.

11 The compound according to Claim 10, wherein:

R’ is selected from the group consisting of alkyl, arylalky}, heteroarylalkyl and
heterocyclylalkyl, wherein the arylalkyl, heteroarylalkyl or hetericycloalkyl group is
optionally substituted with the group consisting of hydrogen, cyano, haloalkyl, alkyl,
cycloalkyl, halogen, hydroxyl, amino, -OR®, -NR®NR’, -SO,R?, -SO,NR®R®,
heteroaryl, heterocyclyl, and aryl.

12. The compound according to Claim 1, wherein:

R' is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR*R’;

R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®*R”;
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R’ is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclylalkyl, arylalkyl and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’ is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, arylalkyl, heteroarylalky, -CONR®R®, -CO,R®,
-COR® and -SO,R%;

R® and R® are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a 5, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

n is a single bond.

13.  The compound according to Claim 12, wherein; .
R® is selected from the group consisting of H, alkyl, aryl, heteroaryl, arylalkyl
and heteroarylalkyl,

wherein the R® group has a molecular weight of less than 200 atomic mass units.

14.  The coin};ound according to Claim 13, wherein,;
R’ is selected from the group consisting of H, alkyl, -COR®, -CO,R?,
-CONR®R’ and -SO,R®.

15.  The compound according to Claim 14, wherein:
R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,

heteroaryloxy, -OR® and -NR®R’.

16.  The compound according to Claim 15, wherein:

- 185 -



10

15

20

25

NNVENIT\V/ -NCOOCUOCU®OCdN-N-< N- NN
~O\V/ NI A ad N N-NCH3 0 NNNNCH3 N

-N N~O\V I NNV ~-N C / C -N- SN NNN\ CN
NV T V1T T OV 1T N-ON 5C A -NNp N
\ CF3NNN" \ I/ \'1 I N\ NV N FF

O
N XN-N, -
R! is selected from the group consisting of alkyl, cycloalkyl, heterocyclyl,

heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy,
-OR® and -NR°R’.

17. The compound according to Claim 16, wherein:
R? is selected from the group consisting of alkyl, cycloalkyl, heterocyclylalkyl,
arylalkyl and heteroarylalkyl.

18.  The compound according to Claim 1, wherein:

R' is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R? is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R is selected from the group consisting of alkyl, heterocyclylalkyl, arylalkyl
and heteroarylalkyl;

R is selected from the group consisting of H, alkyl, arylalkyl and
heteroarylakly,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’ is selected from the group consisting of H, -COR®, -CO,R®, -CONR®R? and
-SO,R%;

R® and R’ are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a 5, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

n is a single bond.

19.  The compound of Claim 1 selected from:
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N- NI RO I N,- RR nRf R6 including al
prodrugs, pharmaceutically acceptable salts and
stereoi somers, wherein: 10 nis a single bond or a
doubl e bond; Rl is selected fromthe group consisting

of hal ogen, cyano, al kyl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, aryl, arylal kyl, -201 heteroaryl,

het eroaryl al kyl, aryl oxFN heteroaryloxy, - NR8R9, N-o
CCQRBVO CGNR8R9 / , ~~ONBBCONRS —
-NR BE2RIP - % %%35( 0 ﬁg‘“c ' ﬁg 8R9,

- NRBS( O O mMR8RI9; R2 i e ;
the group conslsthng of hal ogen, cyano J
al kenyl , y cycl oal kyl, cycl 0§

heterogi het erocycl yl al.kyl , aryb~afyl al kyl, ;
het er oat yl , heteroarylalkyl aryl oxy, heteroaryloxy

- NR8RO9, CCQRB - CONR8 - ORB, -NR8COR9 < > <”\°
- NRB S \ 7 RSRQC- RES(O) FRR; =

- NRBS( O BS(O nOR9 and - Of RBRA:, R3
is selected Tt e group consi sting of alkyIN
al kenyl , _ncycloal kyl, 10 cycl Nyl
het er ocyc aryl, heteroaryl het er Iyl al kyl,
aryl al Z heteroarylalkyl R6 ¢ /5" s€éf ect ed from'
the group conS|st|ng of H. aIkyI cycl oal kyl N
het er ocycl yl , cySLgﬁiz%L_ eyl ﬁ%erq?ycloalk¥Lr<::>y_<L/?
aryl NCxg oarmLN ar ky “and h pany| alnkey =
wher ein 2 R6igreup has a nDIecuIar~mpJoht/oﬁ}Lgss
than 20 Offif CNTRSS units; 15 R7 is absent vhen n is
a doubl e H: M7 is selected from thexgrougN
consi st , al kyl, cycl oal kyl, rocyclyl,
: - ,

5 20.  The compound of Claim 1 selected from:
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cycl oal kyl al kyl, heterocycl oal kyl, aryl, heteroaryl,
aryl al kyl, heteroarylal kyl, -COR8, -CO2R8, -CONRSR9
and -S(O nR8 when n is a single bond; R8 and RO are

i ndependently selected fromthe group consisting of H,
al kyl, 20 aryl, arylal kyl, cycloal kyl,

cycl oal kyl al kyl, heterocyclyl, heterocycl oal kyl,

het eroaryl and heteroarylal kyl; R8 and R9 taken

t oget her can optlon forma 4, 5, 6, or 7 ne d N0

heterqexcl yl rig a/5 < 6 nenbeﬁru het er dry =

ring; i 3 i nteger of 1 or 2 beast

one ph3 > é?%@y accept abl e di | USY , drrirer

23. The phafimageutical conposition a ingyto A aim

22, fugthe ’onpr|3|ng at | east offe qt her

t her ap c agent. 30 - 202 24. _Use_df a conpound

for Fhe manufacture of a medicaneht for the treatnent

of a cannabi noi d recepfor nedi ated di sease or O~y

di sorder, said cqggqgﬁgh_%@nprlses formula | |
; R7 T RN 'ncIudNng

ical ly acceptabllg salt
Nwherein: n is a singlé€ bofd &r a

s c
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al kynyl, cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het erocycl yl al kyl, aryl, arylalkyl, 10 heteroaryl,
het er oaryl al kyl , aryl oxy, heteroaryl oxy, -NRSR9,

- C02R8, - CONR8R9, -OR8, -NRB8COR9, - NRBCONRSRO,

- NRBCO2R9, - OCONR8BR9, -NRBS(O) nmR9, -NRBS(O m\RSR9,
-NRBS(O) nOR9 and -0OS(O nNR8R9; R2 is selected from
the group consisting of hal ogen, cyano, alkyl,

al kenyl , alkynyl oal kyl, cycloalkylalkyl O-N
het er o Wral kyl , ~ ar ky 15\
0

het er oqr yl| ary aIkyI aryIO< @r O | oxy,
N ,N%@N =

- NR8R9 R8R9, - OR8, - NRSEORY, MIRECONRBRY,
-NR' C02 R8RI, - NRBS(O nR9 RBS(ND) nNRSR9,
- NRBS( and -0O5(0O nN\RSRO; sel ected from
the gy onsi sting of alkyl, at , al kynyl,

cycl oal kyl, cycl oal kyl al kyl, heterocyclyl, aryl, ’

het eroaryl, heterocy IaIKyI aryl al kyl and 20 —N O~y
het er oaryl al kyl ; ©%d from the group/—«<:;>—«§/ﬂ
consi stn“noy of W:-Nal k cy al kyl , NféterocyeNyl ,

5 ,)hg;erocycloalkyl U et er, yl,
aryl al ky f h¥teroarylal kyl, mhereln the K6 group

HarNwei ght of Iess t han 20 22
R7 is absent when nis a d e bond; - 203
R7 ig-sel#&cted fromthe group consist¥ig of H, al kyl,
cycl oal kyl, heterocyclyl, cycloalkyl al kyl,

het er ocycl oal kyl , aryl ,—Reteroaryl, arylalkyl O-n
het er oaryl al kyl , -QQREQ;é}QEZBS, - CONR8R9 and - \
nR8 when W% a NrEgI nd; R8 and RY aje NN

i ndepende ﬁ fromthe group=so
alkyl, 5 aryl| a yIaIkyI cycl oal kyl ,
cycl oal ky N eterocyclyl heterO'
het er gar nd heteroarylalkyl R8 ald_R9 t aken

t oge can optionally forma 4 5F 6,  or 7 menbered ,
heterve9gclyl ring or a 5 or 6 nenbered het er oar yl

ring; and inis an integer of 1 or 2. 10 25. A

phar maceuti cal conbi on_conprising a pharnygggfibmcp3
conp® n of ahbs a t hEhgpe

onﬁ%ngé;obe3|ty agents;
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appetite suppressants; anti-diabetic agents;
anti-hyperlipidem a agents; hypolipidemc agents;
hypochol esterol em ¢ agents; i pid-nodul ati ng agents;
chol esterol -1 owering 15 agents; |ipid-Iowering agents;
HDL-r ai si ng agent, anti-hypertensive agents; agents
used to treat sleep disorders; agents used to treat
subst ance abuse and addictive disorders; anti-anxiety

agents; anti-depressams; anti-psychotic agents; =N
i J)enfY; agents used to tgéat\ /

cogni ti or
cogni t five [di sd

to treat Parkin
anti-infla =R9 y 20 agents; agents used

di seasex. agen

arteri g erosi s; agents used to _tre respiratory,

cond?'ti ois; agents used to treat Bowel” di sorders;

cardi ac glycosides; and anti-tunor agents. 26. A N-
phar maceuti cal conmbingti &f Caimg 25, wherein 7
mhm@ﬁ§ﬁw apenN’c t may becadnPnitst ermed pri

to, sinuth1-ou-4y}ﬂbth, or followi ngigpe A 0
adm ni stratio |of$the phar maceuti cal conpdpithon of

d ai m 22. A _phar maceut i cal conbi natkpn~efNd ai m 25
wherein t nti-obesity agent is sd ed from

ant agoni st s; gromﬁ@rhgizbggwsecreta ogue receeéQL<::>_A{tf
( GHSRy-Bqebgoni §p5¢” g ali n” P ecaptor~\aidul atwens; =
orexin a Lgdoni-ﬁgkthK agoni st's; P- 1l agdhi sts and

ot her pPre>progl iwagon-derived peptides; NPY1Y or NPY5

- 204 antagomisis; NPY2 and NPY4 nodukg
corticot r rel easi ng factor agoni @ hi st am ne
recept @r< 3 3) nodul ators; ' aP2 i nhi'br¥ors; PPAR gahma
nodul ators; PPAR delta nodul ators; acetyl-CoA

carboxyl ase (ACC) inpmMitors; 11-R-HSD-1 i nhi bi t N-o
adi NN receptory ulCht or s; adr gngt'gi o —

agoni sts, Mdi\ng 9677, L750355 alid C}331648 or
ot her Kiowh e ﬁ)ﬁqhgonists; t hyroi d on” b8t a
nmodul ator; |]l page inhibitors, includi i qf at and
ATL- 96 ONni n receptor agoni st di ng

BVT- 93 pbnoam ne reuptake inhibit r rel easing,
agenf$, i ncluding fenfluranine, §exfenfluramn ne,

k| uvoxam ne, fluoxetine, paroxetine, sertraline,
chl or phenterm ne, cloforex, clorterm ne, picilorex,
si but ram2he, 7Tbe cewpupdef Elmimd,selptted fremyi ne,
phenyl propanol am ne and mazi ndol; anorectic agents, o
i ncl udi ng topi raéna_t@Llc'hary neur ot r ophi c f
i ncl udj AXoki Q€; Wraf n- erived N7 ' N/@E: \
/ I
N)§O N I ':‘ O

N N

Ci Cl
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neur ot r ophi
modul at or s

ant agoni st s,

phar maceut i
anti - di abet
secr et agogu
‘agents; big
i nhi bitors;

agoni sts_in

c factor; leptin and |l eptin receptor

and ot her cannabinoid-1 receptor

i ncluding SR-141716 and SLV-319. 15 28. A
cal conbination of Caim25 wherein the

ic agent is selected frominsulin

es; insulin sensitizers; anti-hyperglycenmc
uani des; sul fonyl ureas; glucosidase

al dose_ r gaact age g nh|b|tors PPARy /=N = O~y
cl udi ng nedi onesx PPAR a / \ / !
nclﬁmﬁng M ri ¢ aci d deﬁiva|iveh; PPA

agoni sf¥s

ant agork | 0 sts; PPAR cc/ 7 diab ago m;%ﬁ?
11-(3- HSD-l PO i nhi bitors; dipeptidyl i ddse 1V

i nhi bi toRsy"SGEY2 inhibitors; gl ycoge <phoryl ase
i nhi bit megl i tini des; |nsul|n g agon-1i ke

pept ¢ide-T;

gl ucagon- |ike peptide® agonists; and

protein tyrosine phosphatase-IB inhibitors. 29. A

phar maceuti cal conbi ngt+8p of O ai m 28 mhereinwﬁﬁﬁ{:j>_<€;T
ant i - di abetd /ﬁ@é%{i%g_ﬁﬁ3oral ang#hyper glyCe \
agent selectpd fjom.the biguani des, ' " =0

phenf or mi st fORAT IP HO  and ot her sa éneof~ 30

A pharmaceut i cil gombi nation of daim MeLei n the

ot her peuti c agent is a biguani and t he

conpomAgd Claim 1l will be.adm ni Sge in 30 a

wei g atio to the biguanide within the range from ’
about "07001:1 to about 10:1. - 205 31. A

phar maceuti cal conbi na ion of Claim28 wherein theN
sulfényl ureas aje eceegd from gl yburi de, /—*gf;>—CF3
glib 'deN@*lllned glipi2|gli1’ Zi dé

chlorp dd| r known sul f onykyre N ner

ant i hype gI emlc agents which act on t e |

ATP- depe “Rannel of the beta-celhe 5282, A

phar ma conbi nation of d ai mhereln t he

combgn of the conmpound of &aim1l and the

sul fonyl wur

ea is admnistered in the sane or separate

oral dosage forns. 1p=33. A har maceut i cal conbin n
of O ai m 28 wher e Ngsi dase _bahi bit op F
setect*d’l onﬂﬁﬂg rbose”and i gl i tol

<

34 AN
nation of O aim /L,Rﬁ(he

Nedilbitor is administer same 15
oral dosage forns. o ,
—N
CN
N/Nr< } W o\ 7

| =g N | /N)E=o
N

/'11 =N
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35. A pharmaceutical conbination of Caim28 wherein
the PPAR y agonist is a thiazolidinedione ora
anti-di abetic agent. 20 36. A pharnmaceutica

conmbi nation of Claim28 wherein the insulin
sensitizer is selected fromrosiglitazone,

pi oglitazone, MCC-555, GL.-262570, englitazone,
darglitazone, isaglitazone; JTT-501, L-895645,

R-119702, NN\ 2344%&@&%;10. 25 37. A N-o
phar maceyt Ncal conpinay | A gicr?28Nwher g1 hé > L
PPARTy i ! ﬁfo /

al|l agpnnsts are sel ect'ed
MK- 767/ Kl e%?&litazar and murag

pharnaceutical1q9nbination of daim2

hypol i pi d gent is an HMG CoA re ase inhibitor

sel ect nmevastatin; cenpoundgy elated to -

nmevastatin; |ovastatin; nevinolin; conpounds rel ated

to lovastatin and nevi=mlin; pravastatin and N-o
. . . 7

conpoungls kel at ed tﬁ@aﬂf&tl n, cSoguastatin _

conp%ﬁnds/rq at oS astatin;*fl in;

cerivast aN.m, (Vastatin, pitavastaty 0

ni svastatin; iffavastatin; rosuvastatin; vib@§matin;

compounds at to rosuvastatin an saStatin;

pyrazoke ogs of neval onpl acton
i ndene“anal ogs of nmeval onol act one “deri vati ves;

6- [ 2- (substi tut ed- pyrtqy - 1-yl)-al kyl ) pyran- 2- ones N<o
deriyatiyes there ;\SC- 355; 3- gebsty tuted {
pent anedi oy ¢ ag+® deNvative; 5 dic /brvaceﬁaﬂe;

i m dazole anallbgs=af neval onol act onelx. o
3- car box Noxy- propane- phosphon
B-di substituted pyrro
derivatives; naphthyl ana $ of
ct one; oct ahydr onapht halc 7 keto anal ogs
of lovastatin and nevinolin; quinoline and pyridine
derivatives; and phosphinic acid conpounds. 10 39. A
har maceybi cal ' ' [ erein the
%ypol i pi ggm cAﬁalggﬁ%cgﬁﬁsdag&sng%)gﬁgﬁ’e S glts ﬁlg't ase
i nhiableassong edrepduad afqoodm@atodfoompladno- sul f onat es;
I soprenoi d (phosphi nyl -met hyl) phosphpnates; terpenoid
pyr ophosphat es; farnesyl diphosphat@ anal og A and
presqual ene pyrophosphate analo_gLN 5
phosphi nyl phosphonat es; and cy

opropanes. 40. A
phar maceutical combi nation of ai m\25 wherein the
hypol i pi demni ¢ R

and

including all prodrugs, pharmaceutically acceptable salts and stereoisomers,
wherein:
10 n is a single bond or a double bond,;
R! is selected from the group consisting of halogen, cyano, alkyl, alkenyl,

alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
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agent is a fibric acid derivative selected from

fenofibrate; genfibrozil; clofibrate; bezafibrate;
ciprofibrate; clinofibrate; probucol; and conpounds
related to probucol. 20 41. A pharnmaceuti cal

conbi nation of Claim25 wherein the hypolipidemc

agent is a bile acid sequestrant selected from

chol estyram ne; col estipol ; DEAE- Sephadey; Secholex; .
Pol i hetsepand: hetergrrslatiar] @rvloxy; heseroamyiaxy, BEB50CO:R", -CONR'R?,
N- S URRE INHPeHR° EINTEROINIPRAENRCOYRY, LYEHNRERBINKES(0), RS,

t et rah;gdr oli pstatin, istignast anyl phos 25

phor-NREREDi-hER RArNROHP) hOBE aud 1OS(OMINBIR; azul ene
derivativgs; nelinam de; 58-035; . - 277, 082;

G 283, 540 IR Rt Oae ying LA ol plkensl
&Ci ChlkynyR €ydioalkydyploaiRylalkal héterdyclyIeRM6EyRIylalkyl, aryl, arylalkyl,
p-am nosal I cylic acid; aspirin; 800 g g o
pol yietsrearylyhdterparylabor. aeyoxye bgteroany loxss NRgRat-€PaRr yCONRR',
am NORPONKEORD! WISCERITRE ARROHU, HEBNRIRY, -URAGDBT IR
and other known serum chol est erol ’I oweri ng ’agent's. "30
42. -NRISE)RARERT, RIS rORMatd €@8(0) NRER M 25 wher ei n

t he hypoljspi deni agent i s an .acyl - chol estero

0 acyl "t PSS R e Slaiboc o S vafioh cugloation
10 . 2Q%clobkpBRDY hetbfocydiyl: 49E Avtki@ L%@mcymlrmtymfw and
TS-962; F 1394; CS-505; F 12511; HL-004; K-10085;

and befeepacdalega. 43, A pharnaceutical conbination of

Claim 25 ..t i Rl ] '

upr eqgul atﬁcﬁ?§%?é © &db&g}é%@o‘ip IC)”Jz(:\)(f:étﬁ|gﬂvn|%to3ﬁl|’ %%?Egyéﬁéal%h%e&mydyl’
44. chclphliaylathgk béteroaycleatiom, andf heveroard1, Glyhilkpl 26d hhiediyhalkyl,

t he ol i.pigem c agent is a chol esterol_absorption .
i R |EGiHPHYS 3 Bilscip arerebotiess then 20 e apase wics
16ombi nat irGhs MserfeveNndSa WIEBIhdt he | i pi d- nodul ating
agent is g cholesteryl transfer protein inhibitor

sel ect ed K iviplaceddipm the groupgensisting ofH., 75l cxgtoplkyl,; heganeryclyl,
JTT- i.cal LNaL | [ 5 8
oAy Aoy SRR AU T A con
Na+/-B0bR?, aCONRERT aranS (). iRE whien niidba siagle badd; A

phar maceuyfsi c conbjnatj on of Cl.aim?25 wherein the

!WIO_0| | pi E{em@l llg ﬁrﬁé'h‘{epF e W fieﬁteg?flf%ﬁg g.rwsc.é)nsmtmg of H, alkyl,
20nhiabj1t f¥1alkgl citoallly ,Q*Pélﬁ@lgﬂﬁlk&l, fétbroeiMl Radrb@Ridafkyl, heteroaryl

i pi d-

1
Cl aim 25 wherein the
and heteroarylalkyl; °

R® and R’ taken together can optionally form a 4, 5, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

m is an integer of 1 or 2; and

25 at least one pharmaceutically acceptable diluent or carrier.
23.  The pharmaceutical composition according to Claim 22, further
comprising:

at least one other therapeutic agent.

30
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nodul ati ng agents are selected froma phytoestrogen
conpound sel ected fromisolated soy bean protein, soy
protein concentrate, soy flour, isoflavone, genistein,
dai dzein, glycitein or equol, or phytosterols,

phyt ostanol and focotrienal; a beta-lactam .

chol ost 2ol 8% %%qnaﬂ?upﬂﬁ?rab? B Geufyf 2 3 [prdigament &or the
S Sk &HhEdt JraQahbintoliRRBN0! Mbdiad AR eTRAR dsof@RNaRt cdfifbund
an FXR agoni st; an LDL catabolism pronoter; a
sochimprisps finmola lessdbldovge | nhi bi tor; an LDL-receptor

i nducer; steroidal glycoside; an anti,- oxi dant

sel ected from beta-carotene, ascorbjf acid,

a-tocopherol, retinol, Vitamn C dntihonocysteine
agent, folic acid, a folate, Wraln B6, Vitanmin B12

and Vitamn E, isoniazid; a holes erol absorption
i nhi bitor; an HVG CoARynt has&_i nhj ; a 30
| anost erol denet hyl ase i ntybitorN"a PPAR 8 agoni st for

treating dyslipidema; a sffferol |- 208 regulating

el ement binding protein-1 Jdel ect froma

sphingolipid, ceramd eu a spigrngonyel enase or
f.ragment thereof. 49. A pharnmpceutical conbination of

G aim 25 wherein the hypolipigemc 5 agent is

sel ected from pravastatin; lo astat{n; si nvastatin;
atorvastatin; fluvastatin; pitavastatin; _

r osuvasinaludihg alli prédrigs pHariteb@sdangatcepable sAlts and stereoisomers,
pharmaceuti cal conbination of Caim?25 wherein the

anti - hWb@?W@nsive agents is selected frombeta

adr ener gj C ; annel bl ockers 10

sel ect ergisfarggllﬁ%qg Fﬁ(f%rzéé%&%@egtfog%am I, nifedipine,

am odi pRhig salected¥loaf tha@idup chnéivtiey cfdlaldgen) anc)AMyl, alkenyl,
bl ockers selected fromdiltiazem verapam |,

ni #aypbicxeloali, syloalindalkyl, Betgipsrslyla Beterocysiylabieyl, @gyl, arylalkyl,

. t i azjsde,
F I EEbRTL AR R OIAS) RRero QT INRTE] RGR T CONR'R’
bexaR¥INRICORT, aXRECONRER Y NRACOs RY, LOEDNIER®, -NR®S(0),.R’,
trichl oromethiazide olééhiazide, benzt hi azi de,

ot () VB AR g N ISEP) ne And SRR RS | done,

¢ . do. | i pe. ' .

a1 or 1 e seiqeed o AL er A TEh A AL ahdoBl RS Ay alkeny,
i rdlkyaiyl,@ysloskklE cyetcalkylalky s Bptepydlyl, haefoepapaikyl, aryl, arylalkyl,
fosinopril, enalapril, ceranopril, cilazqpril, . -
deresgspamyl, hs@ma@dalﬁyl,, agyipxyaksteroaryloxyi BFR R ar(eP2R", -CONR'R’,
i 9 b8 R - 8 j t

| GO AR OB AR CORRR AR GO SRR TR SO,

aniINRISIO LR ERE| 20RE{Of fORT and DS, RR®RAd at r sent an;
Dual ET/AIl 20 antagonists; neutral endopeptidase
i nhi bi tRris selgetsd fropsihg grawipicensistingoialiahdlisaral, alnyl, aehoalkyl,

iaEcgjcg):a[k?f%?ka@%&&&%%lﬁ,%%ﬂ Hggr%g}yﬁ,iﬂe?éroc%’@gllgﬁﬂ}) grz;}fa'l’kiyll gﬁd

heteroarylalkyl,

R® is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,

wherein the R® group has a molecular weight of less than 200 atomic mass
units;

R’ is absent when n is a double bond,;
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51. A pharmaceutical conbination of Caim25 wherein
the agent used to treat sleep disorders is selected
from el at oni n anal ogs; nelatonin receptor 25
antagoni sts; M. 1 B agonists; GABA receptor

nmodul at oy s; NVDA _recept or- nodul at or.s;  hi stam pe-

(H3) r ec&‘@é?leﬁ‘ﬁ@ diost @Fg,rowaaﬂ?w %fg}irﬁllgtlscyaWeﬂa},isﬂeﬁocyclyh
r [ ' el 8
oSSR RN BER I, IDRALRGE g, FRERARIAN.COR
s HED,RACECONRIRY anddSER)GiR twhea ndis asimgbr isorids  sel ect ed

fromselgctjve serotonjn reuptake inhibitors; .
met had o]k e %P pt'e h‘%ﬁ%ﬁ?ﬂ‘iﬁet}y Fﬁ?%&‘éqqa &%m tgfhgrogg GPEpitisg of H, alkyl,

) : : . ; .
2P, BER PR ISE L BB ERI0 e ARy, e
benzldetteaamplatkyy sel ected from di azepam | orazepam

oxazep azol am chl ordi.azepoxi de,, cl onazepam

chl or aiﬁgpa:;rtaiel,%r heoaraRh ‘éﬁd’?“ﬁ'ﬂazg’é)é%ﬁ _%ﬁn@&ﬁ&%@@f&d

a I esi naxan, gepirone
5%%8%%?%9%0%%2? %r@ﬂ%@yélg%ggr@%sﬁwr%% éeﬁgsi ng factor

ant agonmsgs sn inffeper &f pba2.naceut i cal conbi nati on of Caim

25 wherein the anti-depressant agent is selected from
nor epi nephrine reuptake inhibitors selected from

tertiarys and ] i L |65, Y,

Sor ot or i r et SaRe Aol B ORadd] s o Rl dE

f | comypeisitioa, of laivn3amdrethepaewicaigemsse ot d Semh asti-obesjty agents;
nonoam ne oxi dase inhibitors selected from .. ,
i SHPSTISSRBRIE P anisHatsflizbalic agentsApticpeRipigsana agents; hypolipidemic
e L ine. . L Dhi bl ani i _
oyl bR IEM BRIl fgork - lctafthe HRRARCEAAIAterol-lowering
noagepisnbpidrloweringagehak HDLRhisng ageat, anti-hypérte@isive agents; agents
venl af axi ne; caorticotropin rel easi ng]P factor receptor,
antssg %frgqtg!eeapﬁﬁgiegsd PETTST WL R BFat SRPSIGRRRYSS and qdictive

at i . . 2 1 2l t . i o
R B R PP R, Wmiion

p hanhaeaeg bgentd; agonbusedto eatebgritied dis@demshageatsustd e treat
antj-psychotic agent ig selected from.phenothiazine

5 oM EBPET B bschoon F‘g‘i"ﬁ?‘bﬁf}aﬂ feat FapRsoneaifedee; aptyintiammatory

:Jgd}gg iesg?%eh&%se@g)et{r%'? Pﬁ}g%%@ﬁeraﬂ‘i&df QEi&ﬂéﬁéeﬂe@ treat arteriosclerosis;

azi ne an azi ne; I oxant hi ne
Sedgentseded toamac téspirgroytdondicioas; apehtt hiedithitceatrtmwel disorders;
het er.ocycli ¢, di benzazepi ne sel ected from cl ozapi ne,
ol GrdiapBlyeosidrs and antigraespEentut yr ophenone, i ncl udi ng
hal operi dol ; di pheyyl butyl pi peri di ne, including
pi nozi de; i ndol one and

26. A pharmaceutical combination of Claim 25 wherein the other

therapeutic agent may be administered prior to, simultaneously with, or following the

administration of the pharmaceutical composition of Claim 22.

27. A pharmaceutical combination of Claim 25 wherein the anti-obesity
agent is selected from melanocortin receptor (MC4R) agonists; melanin-concentrating
hormone receptor (MCHR) antagonists; growth hormone secretagogue receptor
(GHSR) antagonists; galanin receptor modulators; orexin antagonists; CCK agonists;

GLP-1 agonists and other pPre-proglucagon-derived peptides; NPY1 or NPY5
-204 -



nol i ndol one cl asses of anti-psychotic agents;

| oxapi ne; sulpiride; risperidone; 25 dopam ne receptor
ant agoni sts; muscarinic receptor agonists; 5HT2A
receptor antagonists, 5HT2A/ dopani ne receptor

ant agoni sts and partial agonists selected from

ol anzepi ne, aripiprazole, risperidone and zi prasi done.
56. A pharmaceutical conbination of C aim25 wherein

t he aaBgenists: e Y 3anddNR ¥ eodylatags serticgtrepin edeasiag facipnagonists;
acet o)

s R KRGRLES B h O A inh B bR b Afbdutators
ni c APAR delagoriubtes; agétyt—@uAccarbox)ﬂas@ (Aﬁ.‘@)m}nlam*)tldarﬁ HSD-1
nDduIanrs and noot ropi c 3 ents selected from

pi r SMUPURF-APONFLD SpGePoE BrodHiRto8% betﬂﬁ;ﬁﬁ‘éef‘ﬁ%ceﬂtﬁf’f"éﬁt including
GO 19817, 01756555 EndI0P3 2 R6 48182 bBePkAdWh REENhgdaiRd tHyfoid Receptor

treat Al zheiner's di sease and the agent used to treat

c ogrvieta peduipterp Hiprse ylhabl@r% ancudingrprlistaicand dolle P is¢rotonin receptor
tacrl
i nhi‘Bi sét? 'S 8&1@&@%@3 ecret ag) E'J z?’?fﬁg EAH%}“E %g% gﬁwogrﬁ(#ee?smg agents,
bl odkaluding fehRuratinz, dedfarfRiranine, fKEbkEnink,dhiogétine, pdr8xetife,
harnachtlcaI conblnati n of Claim?25 wherejn the
agerfEri3ERy cigrPhepierming clqborek, MmN Pisikores sjhytramine,
19€l Ql@kzﬁﬂblfefaﬂmlé SHARGRAnNphdhy PropihblaRite AAd Mdol anorectic agents,
i nhi bitor; antlglutanaterglc drugs sel ected from
amaneclelingtoairemate; cikiatyarcurptrophic factntr iopladige A xokine; brain-derived
?Ef:l%g‘gr% r{éE’lH% Fatcgor L{QI ngandq%)%% Qccfgtocr) Pﬁo%uﬁtac%sg ztl;]n?iqgﬂ]erSt r%labmmd 1
t r an&qeptot aritagodihs, &tcnrdsngl SR‘rlldllﬂlﬁgmd spivd19ol e; and
pram pexol e or neurotrophic factors including glia
derived neurotrophic factor. 15 59. A pharnaceutica
160Mbi nat ben Ofy ﬁaﬁﬁi&&ﬁ:a%@ﬁtﬁhzﬁnoﬁ ke C@J*H 25 »bl{éfréxﬁmé%ﬁ Id¥abetic
agent is selected from predni sone; dexamnet hasone;
cyclage y&g@hea@é fropminiwing ssmstagme@sdnwn@@@tnzean@ht@@merglycemlc

i nhi ?er{t% 'bi iﬁdg Cglﬁpo fﬁ)re s sliécag?n %%%gt%ifsggl(lgﬁse rffielf(:teal%? iGn)l(libitors;

i ndd|
and PWAQQ(?(agoﬁEtsAﬂclhcgngﬂnz&@ﬂﬁhhsdlﬁne’éﬂ@ﬂlmmﬁﬂﬂsﬁt lﬁélu@lﬂé@ibric acid
| i gand antagoni sts; |1 MPDH inhibitors includi
my c SpHERBFS EARi éh@ré@aomtsamaa@uﬁﬁ dtPAR ghpiﬁaLa@owéml 17B-HSD-1

t
207 SR G ERRAAN BeRiaei ARSI T2 Wil Ok Beonsn ¢
factphbspanltyaxgenm&il@rs aepktididd; insdin, ghxﬁ:hgom-l[mb)ﬁptﬁilﬁ%mcagon-
tenldaa

TNF- ha. j nhi bitors .includin
ant .@sgﬁr&?egﬁg%ﬁtamns P’f‘NF“r‘HB%B Bhaspiiise ik ln'ybltors
et anercept; rapanycin selected from
29. A pharmaceutical combination of Claim 28 wherein the anti-diabetic

25  agent is an oral antihyperglycemic agent selected from the biguanides, metformin,

phenformin, metformin HCI and other salts thereof.
30. A pharmaceutical combination of Claim 29 wherein the other

therapeutic agent is a biguanide and the compound of Claim 1 will be administered in

30  a weight ratio to the biguanide within the range from about 0.001:1 to about 10:1.
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25 sirolinus and Rapamune; eflunom de; prostaglandin
synthesi s inhibitors; budesoni de; clofazimne;

CNI -1493; CD4 antagoni sts including priliximb; p38
mtogen-activated protein kinase inhibitors; protein
tyrosi ne kinase inhibitors; IKK inhibitors; and agents

for treatnent of irritable bowel syndrone sel ected
from Zel norm and Maxi -K openers. 30 60. Use of a

phar maceutli calA phswppdeatisab rorapinatios ¢hCiainy 2y whesein the sulfonyl ureas
man r

di ste%ggéslé%éra faclﬂlg gl?ger S gﬁ gl%wﬁ%h%lmg%mee @h er a’p%%%alzgje’
agenthldrpropahide atlikrfknown syl fingkipas pne;themnuhmepglydemidsagents which

antl-l L- ept or: n anti - CD2;
anti? &f&%%" nden f%ﬁfjo}%gé@% ant i - CD86;
monocl onal anti body OKT3; agents bl ocking the
|nteract|on bet ween CD40 and gp39; anti bodies

speci fi c Ror rAvArEnGeal Q%B@“at@D of SAaimg 3 Jswhaseip theteombination

cons

muc et oepibolh@lR cieh? A he BRTshyl bt iR e same o

f uncepaate ockd dxsagpmrmsal i n; gol d conpounds;

antiproliferative agents selected from nethotrexate,

FK506, tacrolinmus, Prograf and nycophenol ate nofetil;

HNtOtOXIQ3drU9§lmﬁﬁ&ﬁﬁﬁ&mc&ﬁ&ﬂhﬁ%&#hﬂﬂﬁﬂﬂﬁwﬁﬁgnﬂw lucosidase

cycl hospham anti cyt oki nes sel ect ed fron1ant|% L-4
Eflhltwe&eth@qd fraim pesnbqse andinigditolPDE 4 i nhibitors

|nclud|ng Ariflo and PTK inhibitors. 10 61. The use

according to Caim24, wherein the di seases or

di sor der S4ar e A piaanadeatic@d corhbihation®f @dim\i3twheddin tHt@ombination

CB-1 rece to cor.di to Claim6l

wher : OHE‘%%éQé'é“ andihe g Sasa Rhibitps isfgmipstgred in the same

1gbeshg%mgﬁea@y¢gh §Rs.resulting in the patient
becom ng overwei ght. 63. The use according to Claim

61, wherein the dlseases or disorders are netabolic

di sor der S5 eat &grr?ac%?trlc%F% ballqgl %?%ﬁellrtnl Whe.lreslo{e gﬁiﬂl}]y

i ncl udi ng trea tons assoc a

t hosgomistsion dﬁmlldﬁbkﬁhne&ﬁam&aiﬁbﬁtlc gicabet es, 20
arteriosclerosis, hypertension, polycystic ovary
di sease, cardiovascular di sease, osteoarthritis,

Aer mat ol ggi Ca' ) od ﬁa[tfoﬁ%?bmn 28Ntkdi the insulin

resi stance, erc este en1a
hy pe‘»pmsntnzgt yscsellectdtéfmm romgmbz;jneimogmz:pnaMC&ﬁéépGL -262570,

and Bepaine: FEREien bR ey orCl>98 TaspsothdTh uft NRBas, and

accoyMiqag. to C aim61l, wherein the diseases or
di sorders are

25 37. A pharmaceutical combination of Claim 28 wherein the PPARa/y dual
agonists are selected from MK-767/KRP-297, tesaglitazar and muraglitazar.

38. A pharmaceutical combination of Claim 25 wherein the hypolipidemic
agent is an HMG CoA reductase inhibitor selected from mevastatin; compounds
30  related to mevastatin; lovastatin; mevinolin, compounds related to lovastatin and
mevinolin; pravastatin and compounds related to pravastatin; simvastatin and

compounds related to simvastatin; fluvastatin; cerivastatin; atorvastatin; pitavastatin;
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obesity due to genetic or environnmental causes,

i ncl udi ng overeating and bul em a, polycycstic ovary

di sease, crani opharyngeoma, Prader-WII|i Syndrone,
Frohlich's Syndronme, Type || diabetes, growth hornone
deficiency, Turner's Syndrone and other pathol ogi ca
states characterized by reduced netabolic activity or
reduced 30 energy expenditure. - 212 65. The use )
ac c OMYRHRfIn; da@stafipg reJuvagipié; glsastatiis ceinpeunss selaed to rosuvastatin and
di s %&Sﬁ&n;}%&zolg %M%gés%frrﬁe({'algh&g&g&er c?eri%gt!i\%g;t iﬁgerferaggpogs of
substance use, addrctive disorders, depression,
anxintwilonoiactoae denivasehj &-(hsubnitwed-pyrbd- 1-yd5-elkohpyaan-2-ones and
conpound. as .cl ajpnped in G aim.24 for the manufacture of

i TR TR
BunGidnidtofRatedTRATAIO1E AHARIgE OBMkvalordMetdhd] NBarb&h&/-2-hydroxy-
treatment of di seases selected from denenti a, )

Al zPeonsae-pRosghendaacid derfigtives; 2.8rdisubsiitpte pymwels, furad and thiophene
att . ; e \ .

i 5 PR St ISR ST oROHE G SRR Rlabplcnes; ko
cr anhalogy efliowalstatin andhmgvihylim qeinslimand PPribieedervatigess aahd
endo oxinrinq¥ced hypot ensi on; Parki nson's di sease;
Hun®hAtphBlie acid eonaponnds.  pj ok s di sease;

19y eut zf el d- Jakob di sease; head trauma; and age-rel ated

cognitive decline. 67. Use of a conpound as clainmed in
d ai m 243Por Atpharmmasautireheongfinatipg ofl Claim 96 yvhesdm thednypalipidemic

wth dysfunction o rai n..dopam nergi ¢ systens

et BT R R R TRG rf o R s g fonates:

di sQgopamsid (pRosphingl-aéthel) ?mmcts,a@rp@h@h ?ﬁ@ph@spﬂté’sj; fArnesyl
24 for the manufacture of a nedicanent for the

t r edinheprhatsranaliog derndpresgnalencaryraphesphatsaasless sm i n
150NNGGL N b dRonA- RiH SRIY sfunction and
ven?ﬁl%?ggrﬁeﬁgﬁ&enéy; %grgﬁ%%g%ysfunction, val vul ar
di sease, nyocardial infarction, cardi ac hypertrophy or

congest heart failure: transpl .rejection; g
heumat ofth ar privrEretlich] compieR pEflsih 25 s dyegtipidemic
bowakent 6 SRR ERicid dpivativedeREted %om BASIbrate:SRAI®ozll; 8l8fibrate;
medi at ed hypersensitiyitg di sease; psoriasis; asthng;

Has IPE#ASIDERS ciprgffbuates qlingfibratgi prohyael;Bad cempqusds eased to probucol.
ogancer; contact 25 dermatitis; allergic rhinitis; and

I schem ¢ or reperfusion injury. 69. Use of a conpound

as cl ai mdtl i nA@haimmc@utichlbronttiveation nfiChirh @6 evhefeiathe hypolipidemic

gg g Iéag%lgﬁgatebl ?argslf,sggl}etgtrrgrﬁ ts%(f-r%%q,]tcr)gm S(’:l‘nlc?lgsttyrama 4 ?ne?go gs% pglr; DEAE-

Sephadex; Secholex; Policexide; cholestagel; lipostabil; E-5050; N-substituted
ethanolamine derivatives; imanixil; tetrahydrolipstatin; istigmastanylphos-

25  phorylcholine; aminocyclodextrin; AJ-814; azulene derivatives; melinamide; 58-035;
CL-277,082; CL-283,546; disubstituted urea derivatives; nicotinic acid; niacin;
acipimox; acifran; neomycin; p-aminosalicylic acid; aspirin; poly(diallylmethylamine)
derivatives; quaternary amine poly(diallyldimethylammonium chloride; ionenes; and
other known serum cholesterol lowering agents.

30

42. A pharmaceutical combination of Claim 25 wherein the hypolipidemic

agent is an acyl CoA:cholesterol O-acyl transferase inhibitor selected from substituted
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subst ances of abuse or dependence i ncl ude al cohol,
anphet am nes, anphetam ne-1i ke 30 substances,
caf f ei ne, cannabis, cocai ne, hallucinogens, inhalants,
ni cotine, opioids, phencyclidine, phencyclidine-Iike
conmpounds, sedative-hypnotics, benzodi azepi nes, other
known or unknown substances, or conbinations of the

subst ances of abuse. - 213 70. The use accordlg%%
a ai YpbonykAEl6i-phanilsy donsafvaimethyilyires %Sr%?dé?pléﬁﬂ: é05 F-12511;

My QLQdh; let)b@y ysicelegi cal dependence. 5

of a conpound as éfalne In Claim24 for the
manufacture of a nedicanent for the treatnEnt of drug

or al coho mnth r awal ndr opes.. an sub in
anxi ety 0‘43 e&ﬁ%/al H% Q]ﬁlp} w rflﬂal?eglwpppldemlc
A2. ddsgr i9hn apreglmetmLmre@k;ﬁbmdvitﬁmauain@ﬁﬂ foor the

manufacture of a 10 nedi canent for the treatnent of

of | eukocyte activation-associ ated di sorders

i ncl udi ngyr ej %% a%a&éﬁ cdl 901‘1%1%@&)11t dreial M}C]]eraﬁ%eenypolipidemic
transplant xenot ransp ant, eterogra

hontagestfis a clmlcmecltabmrpﬁmmindlibd;tohmmdmg rezatieqibe.f usi on

injury such as ischemc or reperfusion injury incurred
during organ transplantation, nyocardial infarction,

19t r oke 0r450t hey piidaRtica Eanbiphtad FA18M IPVREARGR lipid-

i nducti on; rheunat0|d 15 arthritis, psoriatic

ar t HRoqulajing agens is axchetasteryl trapsferpspieingnlibiser selegted from CP-529,414;
chr p a5 di sease (COPD),
enpﬁ?%zﬁQQﬁ%?%ﬁcEﬁ?Héﬁlang acute respiratory distress
syndrone (ARDS); inflammatory bowel disease,

ulcerative colitis and é;ohn stem.c

di sease;
| upus erythe n’ﬁ’t pfgrmaceyfica orglinatipng g’e?és‘éherqm ¢he hypolipidemic

Fedigbads al YRENGTPR 4didédidansHoseARibitod. NCl Udi Ng cont act
hypersensitivity, delayed-type 20 hypersensitivity,

gl uten-sensitive enteropathy and Celiac disease;

psori asi co t t

thyr oi di t%I 5 %ﬂ i e%q‘%g{lés.%‘% Jﬁ%ﬁe@oﬂgoﬁ'ﬁéﬂ& é% v%herem the hypolipidemic
hy peageitys ari ATE mtramlyiiseaﬂnlﬁtcﬂves Di sease; Addl son's

di sease; autoi nmune pol ygl andul ar di sease or

syndronme; autoi mmune al opeci a; pernicious anem a;

201 ti |1 9048, autaOhHIRHARUMAPERhIHAIA I EHimSS Wheddif nRaipie
syndrone; other autoi nmune di seases; 25

gl orreedulasing geanity drg ‘seleated fnors ncpﬂaweg%rog@n ¢agpound sedestddrfrom isolated

hayf r hi nitj |n al.l er |es
scl es(rgggléag %tel% 8’ RS r&gmfcﬁlrltceofr% Soy acur ésolﬂ AT IS Sbeluﬁl daidzein,
and gl}e:stpllnroaqu[ql or@hﬁtﬁﬁ%&ﬁphﬁéﬁt&d@ﬂhdﬁﬂoaﬁﬂ&fbl a beta-lactam

| SRR SRR T Tl SR Waiob s fram an LXR agonis,

2%|e g gng'lga %%gtﬂgtaand GHER efgof'i’lﬁ& LA LE)LCL%{amHn; bt%mo?eq‘;z e&ﬁlum-proton
exchange inhibitor; an LDL-receptor inducer; steroidal glycoside; an anti-oxidant
selected from beta-carotene, ascorbic acid, a-tocopherol, retinol, Vitamin C
antihomocysteine agent, folic acid, a folate, Vitamin B6, Vitamin B12 and Vitamin E;

isoniazid; a cholesterol absorption inhibitor; an HMG-CoA synthase inhibitor; a

30  lanosterol demethylase inhibitor; a PPAR § agonist for treating dyslipidemia; a sterol
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di sease; Pustul osis pal noplanteris; Pyodernma
gangrenum Sezary's syndrone; atopic 30 dermatitis;
system c schlerosis; and norphea. -214 73. Use of a
conmpound for the manuf acture of a nedi cament for the
treatnment of inflammtory diseases, including
arthritis, inflanmatory bomel di sease and aut oi nmune
gIonErqunephrltls - 215,

regulating element binding protein-I selected from a sphingolipid, ceramide, neutral

sphingomyelenase or fragment thereof.

49. A pharmaceutical combination of Claim 25 wherein the hypolipidemic
5 agentis selected from pravastatin; lovastatin; simvastatin; atorvastatin; fluvastatin;

pitavastatin; rosuvastatin; niacin and cholestagel.

50. A pharmaceutical combination of Claim 25 wherein the anti-
hypertensive agents is selected from beta adrenergic blockers; L-type channel blockers

10  selected from diltiazem, verapamil, nifedipine, amlodipine and mybefradil; T-type
calcium channel blockers selected from diltiazem, verapamil, nifedipine, amlodipine
and mybefradil; diuretics selected from chlorothiazide, hydrochlorothiazide,
flumethiazide, hydroflumethiazide, bendroflumethiazide, methylchlorothiazide,
trichloromethiazide, polythiazide, benzthiazide, ethacrynic acid tricrynafen,

15  chlorthalidone, furosemide, musolimine, bumetanide, triamtrenene, amiloride and
spironolactone; renin inhibitors; ACE inhibitors selected from captopril, zofenopril,
fosinopril, enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril, ramipril and
lisinopril; AT-1 receptor antagonists selected from losartan, irbesartan and valsartan;
ET receptor antagonists selected from sitaxsentan and atrsentan; Dual ET/AII

20  antagonists; neutral endopeptidase inhibitors; vasopepsidase inhibitors and dual NEP-

ACE inhibitors selected from omapatrilat and gemopatrilat; and nitrates.

51. A pharmaceutical combination of Claim 25 wherein the agent used to
treat sleep disorders is selected from melatonin analogs; melatonin receptor
25  antagonists; ML 1 B agonists; GABA receptor modulators; NMDA receptor-
modulators; histamine-3 (H3)receptor modulators; dopamine agonists and orexin

receptor modulators.
52. A pharmaceutical combination of Claim 25 wherein the agent used to

30 treat substance abuse and addictive disorders is selected from selective serotonin

reuptake inhibitors; methadone; buprenorphine; nicotine; and bupropion.
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53. A pharmaceutical combination of Claim 25 wherein the anti-anxiety
agent is selected from benzodiazepines selected from diazepam, lorazepam,
oxazepam, alprazolam, chlordiazepoxide, clonazepam, chlorazepate, halazepam and
prazepam; SHT1A receptor agonists selected from buspirone, flesinoxan, gepirone

and ipsapirone; and corticotropin releasing factor antagonists.

54. A pharmaceutical combination of Claim 25 wherein the anti-depressant
agent is selected from norepinephrine reuptake inhibitors selected from tertiary and
secondary amine tricyclics; selective serotonin reuptake inhibitors selected from
fluoxetine, fluvoxamine, paroxetine and sertraline; monoamine oxidase inhibitors
selected from isocarboxazid, phenelzine, tranylcypromine and selegiline; reversible
inhibitors of monoamine oxidase including moclobemide; serotonin and
norepinephrine reuptake inhibitors including venlafaxine; corticotropin releasing
factor receptor antagonists; alpha-adrenoreceptor antagonists; and atypical
antidepressants selected from bupropion, lithium, nefazodone, trazodone and

viloxazine.

55. A pharmaceutical combination of Claim 25 wherein the anti-psychotic
agent is selected from phenothiazine selected from chlorpromazine, mesoridazine,
thioridazine, acetophenazine, fluphenazine, perphenazine and trifluoperazine;
thioxanthine selected from chlorprothixene and thiothixene; heterocyclic
dibenzazepine selected from clozapine, olanzepine and aripiprazole; butyrophenone,
including haloperidol; dipheyylbutylpiperidine, including pimozide; indolone and
molindolone classes of anti-psychotic agents; loxapine; sulpiride; risperidone;
dopamine receptor antagonists; muscarinic receptor agonists; SHT2A receptor
antagonists, SHT2 A/dopamine receptor antagonists and partial agonists selected from

olanzepine, aripiprazole, risperidone and ziprasidone.
56. A pharmaceutical combination of Claim 25 wherein the cognition-

enhancing agent is selected from acetylcholinesterase inhibitors, including tacrine;

muscarinic receptor-1 agonists, including milameline; nicotinic agonists; glutamic
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acid receptor modulators; and nootropic agents selected from piracetam and

levetiracetam.

57. A pharmaceutical combination of Claim 25 wherein the agent used to
treat Alzheimer’s disease and the agent used to treat cognitive disorders are selected
from donepezil; tacrine; revastigraine; SHT6; gamma secretase inhibitors; beta

secretase inhibitors; SK channel blockers; Maxi-K blockers; and KCNQs blockers.

58. A pharmaceutical combination of Claim 25 wherein the agent used to
treat Parkinson’s disease is selected from levadopa with or without a COMT inhibitor;
antiglutamatergic drugs selected from amantadine and riluzole; alpha-2 adrenergic
antagonists including idazoxan; opiate antagonists including naltrexone; other
dopamine agonists and transportor modulators including ropinirole; and pramipexole

or neurotrophic factors including glial derived neurotrophic factor.

59. A pharmaceutical combination of Claim 25 wherein the anti-
inflammatory agent is selected from prednisone; dexamethasone; cyclooxygenase
inhibitors including COX-1 and COX-2 inhibitors selected from NSAID’s, aspirin,
indomethacin, ibuprofen, piroxicam, Naproxen, Celebrex and Vioxx; CTLA4-Ig
agonists and antagonists; CD40 ligand antagonists; IMPDH inhibitors including
mycophenolate; integrin antagonists; alpha-4 beta-7 integrin antagonists; cell adhesion
inhibitors; interferon gamma antagonists; ICAM-1; tumor necrosis factor antagonists
selected from infliximab, OR1384, TNF-alpha inhibitors including tenidap, anti-TNF
antibodies or soluble TNF receptors including etanercept; rapamycin selected from
sirolimus and Rapamune; eflunomide; prostaglandin synthesis inhibitors; budesonide;
clofazimine; CNI-1493; CD4 antagonists including priliximab; p38 mitogen-activated
protein kinase inhibitors; protein tyrosine kinase inhibitors; IKK inhibitors; and agents

for treatment of irritable bowel syndrome selected from Zelnorm and Maxi-K openers.

60.  Use of a pharmaceutical combination of Claim 25 for the manufacture
of a medicament for the treatment of diseases or disorders wherein the other

therapeutic agent is selected from cyclosporins; cyclosporin A; anti-IL-2 receptor;
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anti-CD45RB; anti-CD2; anti-CD3 (OKT-3); anti-CD4; anti-CD80; anti-CD86;
monoclonal antibody OKT3; agents blocking the interaction between CD40 and gp39;
antibodies specific for CD40 and/or gp39; CD154; fusion proteins constructed from
CD40 and gp39; CD40Ig; CD8gp39; nuclear translocation inhibitors of NF-kappa B
function; deoxyspergualin; gold compounds; antiproliferative agents selected from
methotrexate, FK506, tacrolimus, Prograf and mycophenolate mofetil; cytotoxic drugs
selected from azathiprine and cyclophosphamide; anticytokines selected from antilL-4
or IL-4 receptor fusion proteins; PDE 4 inhibitors including Ariflo and PTK

inhibitors.

61. The use according to Claim 24, wherein the diseases or disorders are

associated with the activity of the CB-1 receptor.

62.  The use according to Claim 61, wherein the diseases or disorders are

bulimia, obesity or any disease resulting in the patient becoming overweight.

63.  The use according to Claim 61, wherein the diseases or disorders are
metabolic disorders, eating disorders and appetitive disorders, including treatment of
the conditions associated with those disorders, such as obesity, diabetes,
arteriosclerosis, hypertension, polycystic ovary disease, cardiovascular disease,
osteoarthritis, dermatological disorders, hypertension, insulin resistance,
hypercholesterolemia, hypertriglyceridemia, cholelithiasis and sleep disorders,

hyperlipidemic conditions, bulimia nervosa and compulsive eating disorders.

64.  The use according to Claim 61, wherein the diseases or disorders are
obesity due to genetic or environmental causes, including overeating and bulemia,
polycycstic ovary disease, craniopharyngeoma, Prader-Willi Syndrome, Frohlich’s
Syndrome, Type II diabetes, growth hormone deficiency, Turner’s Syndrome and
other pathological states characterized by reduced metabolic activity or reduced

energy expenditure.
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65.  The use according to Claim 61, wherein the diseases or disorders are
psychiatric disorders selected from substance abuse, addictive disorders, depression,

anxiety, mania and schizophrenia.

66.  Use of a compound as claimed in Claim 24 for the manufacture of a
medicament for the improvement of cognitive function and memory impairment,
including the treatment of diseases selected from dementia, Alzheimer’s disease, short
term memory loss and attention deficit disorders; neurodegenerative disorders,
Parkinson’s Disease, cerebral apoplexy and craniocerebral trauma; hypotension,
hemorrhagic and endotoxin-induced hypotension; Parkinson's disease; Huntington's
disease; Pick's disease; Creutzfeld-Jakob disease; head trauma; and age-related

cognitive decline.

67. Use of a compound as claimed in Claim 24 for the treatment of
diseases associated with dysfunction of brain dopaminergic systems including

Parkinson’s Disease and substance abuse disorders.

68.  Use of a compound as claimed in Claim 24 for the manufacture of a
medicament for the treatment of diseases selected from catabolism in connection with
pulmonary dysfunction and ventilator dependency; cardiac dysfunction, valvular
disease, myocardial infarction, cardiac hypertrophy or congestive heart failure;
transplant rejection; rheumatoid arthritis; multiple sclerosis; inflammatory bowel
disease; lupus; graft vs. host disease; T-cell mediated hypersensitivity disease;
psoriasis; asthma; Hashimoto's thyroiditis; Guillain-Barre syndrome; cancer; contact

dermatitis; allergic rhinitis; and ischemic or reperfusion injury.

69. Use of a compound as claimed in Claim 24 for the manufacture of a
medicament for the treatment of substance abuse or dependence disorders in which
substances of abuse or dependence include alcohol, amphetamines, amphetamine-like
substances, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids,
phencyclidine, phencyclidine-like compounds, sedative-hypnotics, benzodiazepines,

other known or unknown substances, or combinations of the substances of abuse.
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70. The use according to Claim 69 wherein the substance abuse or

dependence may occur without physiological dependence.

71.  Use of a compound as claimed in Claim 24 for the manufacture of a
medicament for the treatment of drug or alcohol withdrawal syndromes and

substance-induced anxiety or mood disorder with onset during withdrawal.

72. Use of a compound as claimed in Claim 24 for the manufacture of a
medicament for the treatment of of leukocyte activation-associated disorders
including rejection due to organ transplant, acute transplant, xenotransplant,
heterograft and homograft; protection from ischemic or reperfusion injury such as
ischemic or reperfusion injury incurred during organ transplantation, myocardial
infarction, stroke or other causes; transplantation tolerance induction; rheumatoid
arthritis, psoriatic arthritis and osteoarthritis; multiple sclerosis; chronic obstructive
pulmonary disease (COPD), emphysema, bronchitis, and acute respiratory distress
syndrome (ARDS); inflammatory bowel disease, ulcerative colitié and Crohn's
disease; systemic lupus erythematosis; graft vs. host disease; T-cell mediated
hypersensitivity diseases, including contact hypersensitivity, delayed-type
hypersensitivity, gluten-sensitive enteropathy and Celiac disease; psoriasis; contact
dermatitis; Hashimoto's thyroiditis; Sjogren's syndrome; autoimmune
hyperthyroidism, such as Graves' Disease; Addison's disease; autoimmune
polyglandular disease or syndrome; autoimmune alopecia; pernicious anemia; vitiligo;
autoimmune hypopituatarism; Guillain-Barre syndrome; other autoimmune diseases;
glomerulonephritis; serum sickness; uticaria; asthma, hayfever, allergic rhinitis and
skin allergies; scleracierma; mycosis fungoides; acute inflammatory and respiratory
responses, including acute respiratory distress syndrome and ishchemia/reperfusion
injury; dermatomyositis; alopecia areata; chronic actinic dermatitis; eczema; Behcet's
disease; Pustulosis palmoplanteris; Pyoderma gangrenum; Sezary's syndrome; atopic

dermatitis; systemic schlerosis; and morphea.
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73.  Use of a compound for the manufacture of a medicament for the
treatment of inflammatory diseases, including arthritis, inflammatory bowel disease

and autoimmune glomerulonephritis.
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