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WD 2004/ 083190 PCT/ US2004/ 007830 TITLE OF THE
| NVENTI ON Bl ARYL SUBSTI TUTED TRI AZOLES AS SODI UM
WERANBRI19BLOCKERS FI ELD OF THE | 14VENTI ON 5 Th@T/US2004/007830
present invention is directed to a series of biaryl
substituted triazole compounds. In particular, this
invention is directed to biaryl substituted triazoles
that are sodi um channel bl ockers useful for the
treatment of chronic and neuropathic pain. The
TITLE @OTHBUNUENGION he present invention are also useful
f i ng
BUﬂvﬂ%$§%$§§}§&§?ft gkgg%t @ﬁgervous systen1?%ﬁ§) such as
epi | epsy, mani c depression, bipolar disorder,

FIELD EERLRSSNeRTI@AXi ety and di abetic neuropat hy. 10

I NVENTI ON The prese i nvention
di r ectBaPrEsIbEYeD §HEtTd aeatresor Elﬂw SbEiHiSE fiifaale compounds. Tn

particul i th & finv@hon 1§ Bigdctbdt€ bianmaibsdahied kersledhfas solibim dhbhel blockers useful

for the (e ABF 24P O RS T AURRL B AP L msatpn e also
useful férolie tidagnent efaithme ndmdufonsmﬂmrdmgumdxrdersmfshe denfcdl mekivow system (CNS)
d Lib§ RfiYiety SRPEGES: 9 hy.
such as gﬂll%? ahnic Q%IJsﬁgegir%géaé ?fg%ﬂagﬁgepgefgghf R 181'in %F’H a8 ﬂ.}rgpat y
|nvent|on al so provides pharnaceutlcal conp03|t|ons
conprising a conmpound of the present invention, either
al one r_in conbination with one or nore
i tive conpounds, and a
phar ﬁﬁﬁephkie@ainb@tmaﬁ: septabd © bixarstbsttuted2flazblel ®mpounds which are

sodium i(c)}?a\llnge@ %{oolgeﬁs use%ulilg ! tk?e%ngtmegt Gcf Erx%'r:n%%gxé net\ﬁ%pa{ cﬁpaﬁr[ eﬁlte 'ggxﬁ{munds of

SUMM

roni
the presgmifivamivataoy alsopméfol fonélgrtmpmem of o;bax wnéménsel insbydie disorgers of the CNS

c &Pte is | vention also
such as glg]lo'epsgs\%pgé%ﬁl)ﬁj qhﬂ IQéJrﬁ 0Bles dbﬂﬁrfd%@poﬁa?d o2y, 'I%Ps%}{ tion al

anX|e mani ¢ depression and bi pol ar
PrOVldeﬁP@ﬁﬁ@é‘i*tlcé](ﬁ?HkPP%‘ilWé CarpHI s PR o dhe Pé%ﬁﬁ?id@ﬁa%‘maﬂalef alone, or

in combRRBSIREE B & MorCDBRAStiEA9 RS RIcolPounaE, R6E A bhdri¥@Afidalacceptable
The i nvention al so enconpasses a process for making

cartier- t he j nstant conpounds. 25 DETAI LED DESCRI PTI ON OF THE
| I\I\/EI\ITh@‘ihv'Ehtamrmﬂm lbmprisvsemtthm fothPréateant obapepasischronic pain,

visceral\rp_a %gt%%gw p)éﬁl:g%lrrrclzjqa?nc pa%-l add sg)ders o%ﬁ)e d\f SRgcl%ég, but not limited to,
epilepsy, depression, anxiety, manic depression and bipolar disorder comprising administering the
compounds and pharmaceutical compositions of the present invention. The invention also encompasses

a process for making the instant compounds.

DETAILED DESCRIPTION OF THE INVENTION

The present invention comprises compounds represented by Formula (D) or (IT):
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WD 2004/ 083190 PCT/ US2004/007830 R3 71 ~ R (Il) 5
or pharmaceutically acceptable salts thereof, wherein
woRoosms 1e) H, 10 (b) G -C6-al kyl, C2-C4-al kenyPCT/US2004/007830
C2- C4- al kynyl , C3- C6- cycl oal kyl , or
G - C4-al kyl -[ C3-C6-cycl oal kyl], any of which is
optionally substituted with one or nore of the
foll owi ng substituents: F, CF3, OH O (Cl- C4)alkyl,
O CONRaRb, NRaRb, N(Ra) CONRaRb, COO (d -C4)al kyl,
COOH, CN, CONRaRb; (c)
- Co- C4- al kyl -d - C4- perfl uorgaRRyl ; 15 (d) NRaRb,
- N( CORa) Rb, - N(SO2Ra) Rb, Ra) CON( Ra)2 - N( Ra) SO2Ra,
- N( ORa) CONRaRb, orR7 N Ra) ; - CH( ORa) Ra,
- C( ORb) CF3, - CH( \) X R C(—)CFS, - SOCHS,
- SO2CH3, COORa, 8¢ JOCZNRARD, - SO2NRaRb,
- CH2O SO2NRaRb, SOZ ) GRa, RA W—I)NHZ - CRa=N- ORa,
CH=CHCONRaRb ; 20 (f) C(]\IRa(CHz)O 2C( Ra) (
Rb) (CH2) 0_2CONRaRb; (g) -C(Ra)=C(Rb)-COORa, or
-C(Ra) =C(Rb)-CONRaRb ; Ra 8 (a) H 25 (b)
G -C4-al kyl, optionally substituted with one or nore
of the follow ng substjtuents: F, CF3, OH, O-
or pharmasputisalagaegntablesay hersof, gere) a| ky| , - COONH2,
- OCONH( C1- C4al kyl ), -000N(C1-C4al kyl) (G - C4al kyl),
R1is - OCONHCI - C4al kyl -aryl),
- OCON( C1- C4al kyl ) (G - C4al kyl -aryl ), NH2,
(@ H; NH( G - C4a| kyl), N(G -C4al kyl) (G -C4al kyl),

() cl-dff*'\'iHClg\I ‘ﬁééh 1%%&6)1211%&3-?4&%%%( d(E‘ acdilgx (< a('Ef,YJIyl loglkyll, any of

whlg y @Jpgptkty et@gnmgpqgg,pf)the plowing substltuents F, CF3 OH, O-(C;-
MNCCOIMRER A NRYRY) NRHEERRIY | c30. X‘t}cﬁ)alkyl COOH, CN, CONR'RY;

© -cgéoarﬁ“é%é@e&w&@%&%&'8%;&01 el NG -2 v
" C4al kyl ) CON( Ol - C4al kyl) (Cl - C4al kyl -aryl),
0 NGO RSHhan PR SR A O e
NROSOM®RALKyY| - (Cl - C4) - per f |l uor oal kyl ; or
(e) -CH(ORR?, -C(OR")CF;, -CH(NHR®)R?, -C(=O)R?, C(=0)CFs, -SOCHS3, -SO,CH;, COOR?, CN,
CONR’R’, -COCONR'R®, -SO,NR'R®, -CH,0-SO,NR’R®, SO,N(R*)OR?, -C(=NH)NH,, -CR*=N-OR?,
CH=CHCONR'R" ;
(f) -CONR*(CHy)p2C(R*)( R®)(CH,)o..CONR'R";
(g) -CRH=C(R”)-COOR?, or -C(R*=C(R")-CONRR";

R'is

(a) H;

(b) C;-Cy-alkyl, optionally substituted with one or more of the following substituents: F, CF;, OH, O-
(C-Cpalkyl, S(0)o..-(Cy-Cy)alkyl, -OCONH,, -OCONH(C,-C,alkyl), -OCON(C;-C,alkyl)(C;-
Caalkyl), -OCONHC,-C,alkyl-aryl), -OCON(C,-C,alkyl)(C,;-Cjalkyl-aryl), NH,, NH(C,-C,alkyl),
N(C,-Chalkyl)(C,-Cqalkyl), NH(C;-Cjalkyl-aryl), N(C;-Caalkyl)(C,;-Csalkyl-aryl), NHCONHS,,
NHCONH(C;-Calkyl), NHCONH(C,-Cyalkyl-aryl), -NHCON(C,-Cyalkyl)(C;-Cjalkyl),
NHCON(C,-Calkyl)(C;-Csalkyl-aryl), N(C;-C4alkyl)CON(C,-C,alkyl)(C,-Cjalkyl), N(C;-
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(d) -A-C4-alkyl-aryl, wherein aryl is phenyl,
pyridyl, pyrimdinyl, furyl, thienyl, pyrrolyl,
wao eooapgdlyd , 5 pyrazolyl, thiazolyl, isoxazolylPCT/US2004/007830
oxazol yl, or oxadiazolyl, any aryl of which is
optionally substituted wth 1-3 substituents sel ected

fromi) F, d, Br, |, ii) -CN, iii) -N0O2, iv)

-C(=0 (d - C4a|ky|) v) -Q(d-Clalkyl), vi)

- N(Cl - C4al k Cl-Cal kyl), xiii) -Cl-Ioal kyl, and
CaalksPCONELs- i‘@ih %@vlearyﬂ) $HRO-(GrCapdiesd), 6PO0HR é:Nacn@sz CONH(C,-

) O - -CH(OH) -, - C‘rC- or
(© Co-Cc_@l ACGRTraIYLIgT or (b) O - C6-al kyl, optionally
(d) -CsCuasltyil-iyl, echewit ahylampheam pRide1, fritiamyf, alrylom@rﬁgl pyrrolyl, triazolyl,

pyr% ttlh%lu q% ¢ OIPI]k O}faZOI%{d\)ﬁEQ&ZOIM @é %13{181]1 E)ﬂpyonally substituted
withy Smwtmm@g} fipm lb\wl Bry b iAQY, uy} NOC! MDAGIHB)(Gr-CaalkyD), v)

O RGO )czlvmmm)( e y))’ 0 AAE GY af fppyiot wherein one

or eseyg! therikybartoonrp: CrepaRaga ' QayS P26 @@)- -C(0)-0-, -C(0)-,
-CHOH Acat-kyl -c=€C3- C6- cycl oal kyl or
-Cl -4-al kyl - (C3-C6) -cycl oal kyl, optionally
substituted with one or nore of the follow ng
R’is substituents: F,. CF3, OH, O (Cl-C4)al kyl,
(a) H; Oggg) 0 _2-(Cl-C4)al kyl, O CONRaRb, NRaRb, N(Ra) CONRaRb,
Cl-C4)al kyl, COOH, CN, CONRaRb; (c)
() C-Coadiybaptionally substitmied péthioneiorroert k/the fqlidyingGbstyuema)E, CFs, OH, O-

(cl-cgglsﬁaﬂ@))o €0, fldr, %@@W' @)(:()Nﬁ%@1 Ky Q@ﬂﬂ €R6 hiky1), N(C,-
and R4 _each’ i ndepen
Caal @QRC%&A%WX/NH %@@H&B&ﬂw&%&yb o D(6-Caalkyl), COO-
(Ci-CE3kER-CO@ILaEN, ky coNany of which is opti onal ly
substituted with one or nore of the follow ng

) substituents: F, CF3, 0-(Cl-C4)alkyl, CN, -N(Ra) (Rb),

R'is: - 30 N(Ra)CO (Cl-C4)al kyl, COORb, CON(Ra)(Rb) or

(a) H: phenyl (c) -COA-al kyl-C -C4-perfluoroal kyl, or

O Co- C4-al kyl -Cl - C4- perfluoroal kyl; or (d) CN NH2,
(b) -C;- ﬂ@kyl;: C3-Q6—cycg;yalkyl or -@,4C4M%X qylglpalkyl optionally substituted with one or

mor&%{Ghe fefioR!nl xhﬂsﬁ;@lﬁs I?lDCJF- N, {a R, s¢ &?Q%Bq ?alkyl O-CONR'R’,
%&ﬁ%{]ﬁg& V\F‘Pﬁ (§y§4)§lg%]s§p CQ@IRe%t ed fromi) F,

(€) -Co-Cl-alkBrC,-Ospeifiuproal®; iii) -NO2, iv) -C(=0 (Ra), v)

@ €3 V\b%%%m 083190(%81‘%5%?08@?%4(%4@55&%) Vit (o

R’ and R each independently is:

(@ H;

(b) -Cy-Cs-alkyl, -C,-Ce-alkenyl, or -C,-Cs-alkynyl or -C3-Cs-cycloalkyl, any of which is optionally
substituted with one or more of the following substituents: F, CFs, -0~(C,-Cy)alkyl, CN, -N(R*(R?), -
N(R")CO-(C;-Cyalkyl, COOR®, CON(R*)(R®) or phenyl;

(¢) -Co-Cyalkyl-C;-Cy-perfluoroalkyl, or -O-Cy-Cy-alkyl-C,-Cy-perfluoroalkyl; or

(d) CN, NH,, NO,, F, Cl, Br, I, OH, OCON(R"(R®) O(C,-C;-alkyl)CONR'R®, -OSO,N(R*(R?), COOR®,
CONR™(RD), or aryl, wherein aryl is optionally substituted with 1-3 substituents selected from i) F,
Cl, Br, L, ii) -CN, iii) -NO2, iv) —C(=0)(R"), v) -OR?, vi) -NR*R?, vii) -Cg_4alkyl-CO-OR?, viii) «Cp-

Cm@nb@mm(@@@ﬁh?(@%aﬁﬁsi by a - O, -S(OlI.

-3.
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4al kyl ) -NH CO- ORa, ix) -(QC0-4al kyl)-CO N(Ra) (Rb), x)

-S(O 0_2Ra, xi) -S2N(Ra)(Rb), xii) -NR SQRRa, xiii)
wo gib4gEbkyl , and xiv) -C -1Qal kyl, wherei n onePOI/USINE007830

of the al kyl carbons can be replaced by a -NRa-,

0-, -S(Q12-, -CQ-, -((O-0, -O-NR)-,

-N(Ra) -C(O -, -N(Ra)-(O- N(Ra)-, -C(O-, -CHOH)-,

-C=C-, or -C=-C, and 5 56 and R R, R each

mdependently is: (a) H (b) C1- 06 al kyl
42lkgD-NEAH-CO-RR 1K) -(Coraaikeh-CH- HKR(QKRy)L X)OS(WW@IZN&W?F); Xii)
-NR@ﬁyzK?me'lC‘f f] Péllé)lfloa[ﬂﬁ LR %L}'(%all%f'l‘ Rtk L&)'E}@gr Wit Bgﬂ@ QKA carbons can be

nore of oW ng | tuents:
repl@ﬁé oy a@ﬂ% aI %! -S(Q)Oz-OQJSKORa)‘@@b)O NR@RN(R"[:O@RR )-C(AN, -N(R")-C(0)-
NR“ -CRIRR-C 0- Cl-GC6-al kyl, or
( ~'06- %m oal Eﬁ“ﬁa'@é@c{iﬁ@% al kyl or
S C3- C6-cycl oal kyl, any of which is optionally

R’ R aﬁ@h%gabﬁm‘ﬂqsénaunuplsone or nore of the follow ng

substituents: F, CF3, OH O (Cl-C4)al kyl, NH2,
(a) H; NH( G - C4-al kyl ), N(d -C4-al kyl)2, COCH, CN, CO\IHZ,
(b) C;-CQak, @o-@éﬂahﬂydr)cz—mdyﬁﬂbr Cél-C(,—a}bck;alk)yE anySERMED, is optionally
subs?%m#fﬂ on%rﬁ'! ﬁyclf)t etf)ff ggz 9ub¥t1then‘is :[;3@9 | ?ET 0 ég] ge}algylyl

oxa | az0
OC@IN@}(R )t INR&yCOOByrQH dF@INR prNﬂbR;bCOI\EyR dyl

©) -O- @}’CL E!Pk &Yb»c3w6tc%1b£n£ 1 -SP(IE‘G@GY:JlkyI oP'sEé%[(tﬁPrath 1, any of which is
yrroli or pi perazin

optlol@éy &bsgqu |w1%onmr IB%TFP%[%IQE lgg sub%lltuen C(F3 OH, O~(C;-Cpalkyl,
NH;;, SHOQ-CAalif1) W€, 4047 p.ardOHQ O CRONWIL,, (C@NH@}LCralkyl) CONH(C;-Cy-

alkywm)swl—%&% ﬁgjii(oﬁg)trlaz%l %%31¥1R85adlazolyl

isooxNOIRA )BT RefyRIYieny. N RagISODMrEa), o)), py/GOIORY), Rasazinyl, phenyl,

oo Bt B S parahil ) ™ wsco) aryi

(@) 'Co-g(ylk[(lﬁ@)(@mgyﬂuorc@lq Rﬁ) QIM)CI‘CS@EWFU@PmﬂRa
(e) CN, NeRSNEH, Ny, F, (@%—N@&sﬁka)@?y' os@éms w) @rdde s

oIS Nt >(§919<SP§<15‘*§} RSO NRORT HSORkEA - GG e SR cr -
C(= Gﬁl‘éﬂr(d@m \SOCHGRB0,H), -NINRAJRD, -alltyil)) -NHSO,-aryl, SO,N(R)(R"), -
CHZO%@A)Q@ ﬁ%ﬁ\! Vi ;2 )ﬂ}-)[)g\hc-g %&%ﬁ)@ 2!%%%@%%1 \;lee?rein aryl is
optiongtp N(%‘)Jteﬁb‘)‘th 13 isg stinepistaparied fiep i) ¥, ClBe, ﬂ @ HGY i) AV, 1v) —
C(=BHR)), V2ORCLH IRAIRWiz) @W@zﬂ%ﬂ@:@@ﬁa Qfii) W@B%a@cfyl IN‘}ﬁcddsw ix) «(Co-

1@%&@1 ?(ﬁ%( %s@ﬂﬁ‘ced By&i(l?% ®), XIM(I&B)S()@B@Y(gn))él Todlkyl, and xiv)

-C1-1DRA,) wiSteD) e dRajore of-tka ATyl ,carb@hl(cﬁlrﬁ)e replacsdby, a -OIR", - 05C5(0),.,-, -

e nr nt i [ ther. ¢ es _conpound
o-JIE FIGRE" i5roRKR Frbre ) 50vE B 368as IR om. <. or-
C=PCT/ US2004/ 007830 R3

The present invention further comprises compounds described by Formula III:
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7 Rr\ R4 ~~--R R5 R2 NI1Il or pharmaceutical salts
thereof, wherein R 7 - R each is as defined above. 5
WO p00a/0831p6t aspect, the present invention provPAEESHE04/007830
conpound descri bed by the chemical Fornula (1), or a
pharmaceutically acceptable salt thereof, wherein RS

is other than H, and all other variables are as
previously defined. 10 In an enbodi nent of this first
aspect, the present invention provides a conpound
descri bed by the chem cal la (1), or a

phar maceutically acceptab alt thereof, wherein R5
is -OR a, and all hl es .are as previously
defined. In anothqg>e 1 '"-nt NF h|s first aspect,

the present inve non/;rOV|des nd 15
descri bed by the chewfcalR¥orpgail a N1), or a

pharmaceutical Iy acceptable salt t hereof, wherein R

i's optional ly substituted G c6-al kyl, optionally

substltuted C3- C6-cycl oal kyl, - C»Ra or CONRaRb,
varp i ables are as previously defined. In

h P Ber
Orpanﬁwggggﬁﬁ Sopegh v ?ﬁ@ present invention provides a
R'-R’ expinixou defiddsbovebed by the chemical 20 Formula (I1),
or a pharmaceutically acceptable salt thereof, wherein
R5 is other than H and all other variables are as
pr evi dusfisgt gpédt.rtheipresent inyendorbprdvidesa cogpotrdi dssogibedincthe chemical

Formul 2@ 64 ha’Eeréelﬂfcﬁﬁ}eiUceﬂt%Y@ﬁIt R oBVAMEGES @ co rrp ound
descri the chem cal Formula (

phar n&&ﬂﬂree ﬁlaP;H ardcadiithes veriables eretaﬁ@%e)&@flsly dHwedin 25

R5 is -OR a, and all other varlables are as previously

defin not of t econd aspect,
fhe pitinrboRROLNe e BB HpAEthe Berehinborht PRLCE fGpouma
describdg\byttieecheinini ]:melnulﬁqj}),mn l@hdrinheuticully acqeh@blondethtieafaivharein

accep 2%0??0% I%Hﬁéﬁaﬂmm%ﬂﬁiﬁkﬂ?c%sy@@%%94/083190

PCT/ U I'S optlona stituted
A -Co6-al kyl, optionally substltuted C3- C6-cycl oal kyl ,

=0 Bﬁaﬂéfhe%%’ﬂﬁﬁent 8iNelisdrd: a%&eﬂw }Sﬁﬁén@mv&ﬁoﬁ 'b?ovfﬂ%s a compound

desriol A G NG LD o2 s s racbabc g Bpes: wheri

chenmi Rals opﬁoﬂ_a(ll& mlﬂsﬁtu(eli Id Xls—alklyl aptinallyAs&ithteCal-Cycycloalkyl, -
ot her than H,

CEORES: ﬁmaﬁer Lot gg?@ oG 85 ng“?ﬁsg\}ie@sdl y defi ned.

In a second aspect, the present invention provides a compound described by the chemical
Formula (II), or a pharmaceutically acceptable salt thereof, wherein

R’ is other than H, and all other variables are as previously defined.

In an embodiment of this second aspect, the present invention provides a compound
described by the chemical Formula (II), or a pharmaceutically acceptable salt thereof, wherein

R’ is -OR?, and all other variables are as previously defined.

In another embodiment of this second aspect, the present invention provides a compound

described by the chemical Formula (II), or a pharmaceutically acceptable salt thereof, wherein



In an enbodi ment of this third aspect, the present
i nvention provides a conpound described by the
w@ b@aiogrbo Forrmula (I11), or a pharmaceuti cal | yPCT/US2004/007830
acceptable salt thereof, wherein 10 R5 is -OR a, and
all other variables are as previously defined. In
anot her enbodi nent of this third aspect, the present
i nvention provides a conpound described by the
chem cal Formula (I11), or a pharmaceutically
accepm'abbmiosallyt subteuted€,-Coriler giptiomRly isgbstiptaddnelstoycloalkyl, -

c-oR LTS AL Bl LIRS e

ot her variables are as previously defined. The present

' nV e nﬁl'aQﬁ}lI'J é&é&éﬁ &he ﬂ%é%\ﬁ iHeStiéh RoAEESScohPburliBickdiBedby the chemical
npound or nul a maceutical l'y

5 FormmaéEEéﬁtaé’mr@agf‘élpf:a“tyﬁé?e@@ le Sﬁlh@erﬁgfg&%%rgmconprl si ng
I eact R1ig ofeCiOAPE L aﬂfothED\VamiHﬂﬂas adagpreBously 2find8 R3  R7
. O A kyl R7 O Al kyl R6 | RR6'" R54 NH 34 35 wth
a conpound of Fornmula 36: 25 R2 1 H2N, NYR O 36
wher elnranRmbediRZnted diis thgd apedethé presknhinwsnsion previdaea compound

descrlbeg 8? B Qggmgerl F@rntfmf‘ ?II ? tﬁihgac@utﬁzg{ﬁjﬁdgﬁa@é sa'l_T:Qﬁéi‘wf G\Nt{ewin

ar maceu accept e salt her eof -
10 VO 20@4:/80@%1%1 afﬂcprbms Lﬁﬁ@@?swvw}lﬂy defi mesist aspect of

the inventive DFOCGSS t he pr esent i nventi on prOV|des

a process _for und._of Fornu
phar nECBHPFERPY “ﬁ&%‘g&i‘lég‘l"gg?ﬁﬁ the H@F%‘éfnve@wé@@?%‘gha compound
describell By Hie chéshieDFRanul OMIRay a fiaRakixicallil adCtptathli yalt theredf3wi@gein
ggf! ggyf %i}ﬁon\é\@% u%tstr}{lég 'c\?mcf %kglhéx on&l uﬁrx‘?\# 9(%'2 k%_fybl%alkyl -
15 C(=0)RNRAIBIR'R2 andalHpthgsarifdesarrcps mvevmelm dpﬁmépendent ly is H,
F, -ORa, d-C6-alkyl, or -OC, -C6-al kyl, wherein
The present invention further provides a process for making a

compound of Formula (I), or a pharmaceutically acceptable salt thereof,

the process comprising reacting a compound of Formula 34 or 35:

20-

with a compound of Formula 36:
25

wherein R' =R’ each is as defined above, in the presence of a base to yield a compound of Formula (1),

30  or a pharmaceutically acceptable salt thereof.

-6-
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said alkyl is optionally substituted with one or nore
of F, CF3, or O (Cl-C4)al kyl, and all other variables
wae@4@831pr evi ously defined. 10 In a second aspRCT/USL004/007830

the inventive process, the present invention provides

a process for making a conmpound of Forrmula (1), or a
phar maceutically acceptable salt thereof, wherein the
base is a netal acetate, netal carbonate or tertiary
amne. 15 1n a third aspect of the inventive process,
the present invention provides a process for nmaking a

C Onpo#ﬁr}%?r&f SI!%Q{ eain&dn¥1ve @\‘Eee@s Bleak &Bﬁ%{teh&(ﬁxl pr¥vides a process for

acce ereo ereln t e base is pOt assli um
making fa@énpatl@ of FormHe (Ib oea BhmpqsyEsHly aertefle sltthespafy braen o

pr OCEeRSis HJLC(‘R%R“ godR: cePRRAT, af, aEQT HE;2C(cyd10alRy], Wherein said
£ har maceuti cal | acceniable saIt t&ﬁ;gﬁ{ %ﬁ wpr ocess
sl and el ingPoR A TRETEL B R v dr b Aoy 35
R3 R3rR*&RH,I O A kyl R~ OCA kyl R611 R4 R6111 R4 R5 NH
I‘lCI 5 k" 734 35 W -
1 mR%.’%Y??%% 3% 13%‘3?3“7“{% 5804 S%gdcgoé A BHS GRalf, wherein
said alkyP@GTIpISROP 41BOTEB0vithwine peinpreRLF, GF4 as 8:0¢115)ala 1, ded lhether variables

are as pr @ﬁ@a&ﬁk&he presence of a base, and optionally an
al coholic solvent, and optionally heat, to yield a
conpound of Fornula (I), or a pharnaceutlcally

ac |C Ie PiraeCordabgect df@icantenti® MEcetls 66 pﬁ’&éﬁi lidventicl ﬂf@l\hdes aq)rocess for
making %{\gdmpog;sk%o Oé*mulg KIE&E@ p 33?‘1/1'&% V;I_]y a%lep(tgfﬁly [saltatg?{ao erem

means car bon chains which may be |inear or branched or

com 13ty 1S, hRT 88l RXaMESwPLr BldiK] alfouPs | ncl ude

nmet hy sec- and
tart butyl pentyl hexyl , and heptyl . "Alkenyl

"al kypy] thir@ Qéii)e&tolf' fHe uln)ekt@vet&(gc@& ih8 ﬁfeb’éi'l@ m@@x[ti%ﬁ rﬂ)tcﬁ/kﬁéb R $rocess for

cont al ni n | east one unsatdrated %
making a compound o ormula (D), or a pharmaceutically acceptable salt thereof, wherein

the base is potassium acetate.

The present invention further provides a process for making a
compound of Formula (I), or a pharmaceutically acceptable salt thereof,

the process comprising reacting a compound of Formula 34 or 35:

O-Alky!
NHe HC
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10 The term "cycl oal kyl" neans carbocycl es cont ai ni ng
no heteroatons, and includes nono-, bi- and tricyclic
wa@ adousdied car bocycles, as well as fused ri ng BGEUS2084/007830

Such fused ring systens can include one ring that is

partially or fully unsaturated such as a benzene ring

to formfused ring systens such as benzofused

car bocycl es. Cycl oal kyl includes such fused ring

systens as spirofused ring systens. Exanples of

cycl oal kyl include cyclopropyl cycl obut yl,
wherem“Rég:%;% gﬁé s de‘f‘% Cd a%?x?ex yn the %r%fquﬁc (?tlm%geo Qﬁ%‘tlﬁ%lu? an alcoholic solvent,
and optidnally anarmeteimmmfﬁbgméa (D, f@h@phaemmeutaqayy Hcceptable salt thereof.

includes, but is not limted to, an aromatic

substituent that is a single ring or nultiple rings

f used ¢ sErdthRein. “Afipd resrisdlig ather SRS hpPethe m@% "allt such as, for
exarnpleI Elﬁ&)ly, Qlﬁﬁlo?f aI'kEtSII GaN Qkyﬁyllﬁl@ztns chiB@SchalnS whicA M@l ibe lindadd ©r branched or

combingfes Werces st Gaiiybe T Eais s ARG I AP RoB P seo-and

tert-butyl -peetyh @eedl and haoyc I Algergyhtl "atyabl” @ndethérdiké Germe ivb e chrbon chains

containiﬁgéﬁgas{)én%%éaitu‘% th?b%{é’%)iC' i 20 ring systems that
donsi st of carbon atons and fromone to four )
het er dh¢ 518 "oeloalkyd sheprsombptisleg conigining pe biterpitapgs.@nd jcludes

mono-, B- ﬁﬂ%l@dl%‘a@ﬁr%@catrt&yaést Esoxgﬁf‘asq{%éd %Hé fferR e 5 8I1ORLR FRg systems
y optionally be oxidized, he n|trogen

can mdFﬂ?t‘é‘P 688 8 %%QV“&‘M A ‘Watﬁfétea lﬁ‘éFthé‘F Aibsnzgne 18| tp fgymefused ring

systems 3fichl as @él&bﬂﬁed cﬁﬂiouﬁﬂbsp hj?cﬂy:ilkyl ﬁl&pﬂbﬂ'ﬁﬁbh fusWrﬁﬂngyktems as spirofused ring
nlm

t
systems ég& f]asny %y%l%qllgié We C){CE giog F:)g//quobu Pé/e:ng%aﬁ obexyl,
decahyquaﬂhthd@ieydda%ntﬂ'ﬂ@emtiaryinn'fcbyyjJ ibwlreklyl amy], 2,3 drtterdgdronaphalene.

speci f'Ijhg %L'xky‘ rzf’ Zﬁ%c%éle? %Eﬁg %téﬁmtﬁ:g 'i]cﬁ la{r' gx%ﬁla & tQé'ﬁk %ﬁél is a single

ar oup connect € OXy
ring or 9@ P SAE st eaviheT N bendiormedcs g ipkeings: st @Be Oths ganstituent rings

is aromdHRNtraé RN ga§r, Lﬁrlesﬁspeglﬁca”-hy nlated %fheﬂﬂsec @E@&@lu@és%roaﬂﬂs and thus

with no carbon atons
mclude&sﬁa%liﬂt? -t & TREReH MERYeladpa splle§- &Oelgrwwﬁaefea rfklﬁ% bigygficihgterocyclic
ring sys&ms @tak e&klsbdﬂ’(tdrbwﬁ‘l £6mb hel fadok yie tb $ord h&éﬂoéigmﬁl gsl@:ltdall.fﬂ)m 0 group

conSIStn%)gt (ﬁfé\ﬁ \%; néi Sa n‘llﬁlgrleﬁdlée ni &%ﬁﬁﬁ SucffIUIé!& eraa %%}ss Itnz?%e nal be ox1dlzed and

the nitregent h@goatdfmenab/@pmﬂaﬂﬁbd:)@mmﬁedu Shigebl sy eciups maluﬂyphenyl naphthyl,
idyl t o L diyieMazolyl, and

pyridy g&m\lﬁ fEl%‘?{ \Iﬁlﬂé 331 ng %; g‘ﬁéol z@?l W %olﬁ Lig(?(tflnh;lﬁ, zolyl, an

mmdmzmﬁhlogen i ncl udes fluorlne chlorlne brom ne and

i odi n@h@‘e@rﬁs‘eycldaﬁt MQy ’ZQ@IQJSQ&;%MII}P it ISRAA4E 0QABER a cycloalkyl

i ntended to
g“mPcmng %%y%gﬁﬁké g? %ﬁﬁ gﬂﬂw§%¥ﬁbs ituted. Thus, for
ex arrpITéle tepipt ‘Comalkyky lrshldss alkyle @tl:itaam}d 6, éo‘b Bd2.rleprmeserbon atoms. An
alkyl W1H1e1?c¥ caafrllqlrjllcgl o hen%(yd{o en g’compsuﬁstl}/qent wh 1% ésua(r:tﬁnnail%a’l group andisa
dnaib@wameems®MMden¢gmagEMPlntended to nmean that the

al kyl ’I"BQ gen'hh%?ﬁ%y Iunlggs% &:?f c%flg st¥Rd btﬂ&@)@e}’méluﬁ%%tph}dﬂye gecondary and

If only one nmoieties is optionally
tmﬂmyg@ﬁ@%ltuted then it mnll be specifically recited such
as "alTha Itdmyﬂ“aarrycbn,yl 1 ngesa sgelclﬁcaim staoetadtheywiselisdludesit €g-palkyl

w th halo
substituent group wherslzJ %e carbon}X 18 terana]

The term "halogen" includes fluorine, chlorine, bromine and iodine atoms.

-
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Compounds descri bed herein may contain one or nore
doubl e bonds and may thus give rise to cis/trans
w0 samsHI@as wel | as ot her conformati onal i somePGT/UTIVE4/007830

present invention includes all such possible isoners

as well as m xtures of such isonmers unless

specifically stated otherw se. 10 Conpounds descri bed

herein can contain one or nore asymmetric centers and

may thus give rise to diastereoisoners and optical

| sonETte. terfhopimeBesubstitpgd s intendpchielinaets bathj subgiged and
unsubst1tHf%§ S l1“Hlllsefor gka%ﬁ)tlee Bﬁ@nﬁﬂnﬁ'ﬁ)ﬁltﬁ@d Wl Jouﬁsreﬂr&@htr a pedfa@hStbgheny! or a

substantjally pure resal ved
pheny! rigg, aFHrﬂ@h@Pfsonalésr yubstgred mpftiglegrizhict Pyt 2 dorfareplegalgylaryl are

intended ROAELBG SRS zﬁ@l byd @€ @@pgr@ﬁﬂsaré@ubﬁalltyhewsﬁgﬁefd Tﬁ’k&xl}a@ﬁ:\tﬁ the multiple
er.J ni

moieties Gy GREBANGHOEIG) B CETL S BelY o SRS s . e ar
optionallly @mntummnmﬂlﬁhaldgeﬂ ordggroalll” st ereoi soners of the
chem 8?%%9[: 2 r rﬁésca}%e@ F%elg %&%ﬁgﬁ 'bhecgrl rch}fe a&ﬁ)ﬁa%o%@é snd may thus give

salts xtures of stereol soners as
rise to ciwlertubs istmers ol veellod othpeesiformatinpelrieashest TRIEPTePE inylafépn includes all such

possible hé&ﬁ%&ég §renn Qyﬁﬁx@lges 3 Q@chqgﬂi'ﬁe?seurﬂ’efss seinsMBtshRdd dtherwise.
rocedures used ﬁre pare such conpounds, or. in usi (pmaythus

r acenf-ompeunfs ‘Eﬁs‘"f“béé) IRt PEP PESE Eﬁaé%m{?ﬁté’\ﬁﬁeqt?fs an
give riselth @R Ge@Kisbh@8lardbptib isdfmers. H’h@pl’ﬁ%ﬁdlb:lMOmfncmdMH such possible

r SRR S0 e L DA P BRTE o T,
possible %adnhﬂmp tsemens ald bhanmmceptiatlpraceptable sdlis yhezaob e’ﬁbeaa{bp'ee chermcal

Formulag grrcl, shgvy/‘ﬁ &1&&??3&9&&\@%&%9]&%&& & P& rasopReund 19k p}éaﬁlt invention

nven , Jits correspondin
mcludescaélmteb@mmwe)iﬁ theshenyica) Feysaiasdngd prAneatiHy b acsepiadle iy F%}ts thereof.

Further, %ﬁﬁﬁfé"s BbligeHQnet O%iviell D RSREd shdded ciehrdtikotrBBragRdlicCinkladeds During
organi ¢ bases. Salts derived from uch i nor

the courRE A RGP ARRIoCeMEI A A PreBROHE OB il PUOpEpiFgton or

epimeriZAf6h Prasddures @fidvirCo tHoes 101, in thetakt] ﬂhﬁproﬂwﬁ$u¢}mrocedures can be a
nﬁ ganese ic 25 and ous), potassium sodium zinc and

mixture Of UCTEQIRIMAN| t 5. Salts derived from phar maceutical |y
accepableem ”piragaawbmcnldexqmbée piis'asteisrie balid erepated o

pharmaé%r {gﬁ& Yece nﬁt?lglgﬂ %rc b@%g of £hds! hen Y c@ﬁlﬁ@un@%f Ylﬁi%'ﬂresé‘xﬁ invention is

tuted am nes such
acidic, macpumpnqzngmb@arr lperr@nwngy preprEe] Do DRBGER gl doceptable non-oxic

bases, iRTHdESnorSdiEbasesRR@bLIBEGE Bis'e@ adality dasee pbalhéh 1ﬁd§r@ﬁﬂi¢ Bases include
non-toxj ¢ bases fron1mh| ormed i.ncl

aluminvjg AMMERUFY F@%ur}le%’??f‘g € g cﬁm}% ?"*’F&rfe%?%‘éﬂgiugm g?%esmm megnganese (ic
and ous@b@ksiten, s6difuheiinteand efealke sets. ShltsNerig@ from pharmaceutically acceptable
organic ﬁmafeogcf%l%??%m{c uecfé s% L5 0 an%ty&e%r{&#y?&?%‘?%g% ﬁgnner as well as cyclic amines
and subsitinad adnmes sveh as @tdngllyeqqteld‘rlmnq@ynthpsgqeﬁ wbﬁ@;p?gﬁ gm;qq@ Other
pharma‘%t g&%lagéeﬁﬁﬁfe%é}ﬁm ngh E&?crﬂagl-ﬁ frofl] WROS A B8 beltbrileld cNRle jon

i sopropyl am ne, |ysine, neth§{ b ucami ne,
exchangmmmcﬂuﬂh@: fop prsamlez pigEminepbgsing. gitfréne: gisiys resins,
dlbenzyﬁértk%@@i‘ﬂe@ﬁﬁmﬁtﬁlétﬂﬁ&mné hlefﬂ@;hyl%ﬁaethzhfol etdaydtByThmi@oethanol, ethanolamine,

I'met anm ne, t,rl anm _ne nmet ham
ctylengi3igt. 0RO ke eI B P e RO B o
hydrabdnlige, EHopﬁ)@?ﬂhminBVl@ﬁﬁd ﬁﬁthly@ldaaﬁlne,,momlmlm@rpl;esqzmn{mpﬁgldg@] polyamine
resins, %fegaé%te g\%ong\s/ 0 gxiomn%: tp 1e ? tr1 %mg%%gﬁﬁ%?(gglaﬁﬁﬁé ¥nd tromethamine.

oxIe¢ nic and
or gani c aC|ds Such aC|ds |nclude for exanpl e,
acetic, benzenesul fonic, benzoic, canphorsulfonic,
citric, ethanesulfonic, fumpgic, gluconic, glutamc,
hydr obrom ¢, hydrochloric, isethionic, lactic, maleic,
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5 malic, mandelic, nethanesul fonic, nucic, nitric,
panoi ¢, pantothenic, phosphoric, succinic, sulfuric,

WO 200483180 p-t ol uenesul fonic acid and the | i kePCT82004/007830
phar maceuti cal conpositions of the present invention
conprise a conmpound represented by Formula I, Il or
Il (or a pharmaceutically acceptable salt thereof) as
an active ingredient, a pharnmaceutically acceptable
carrier, and optionally one or nore additiona
t her affkent the camponndoidhe preseald YAREAR i basty ¢ COIEFEPIIBE 4plt can be

convenlehtg?é]r%%%g feSm PRERESu&ANy hd’&@ﬂ)th’(qgnoﬂ Rkic %Xl@ﬂﬂﬂcﬁlmﬂg)m&gdnﬁi #d

ts or antagonists, ca CI
organic agiqs. a@l@maglglg include, %oraxﬂm?l%@@%}(copenéﬁlgﬂ} gplg l&nzow camphorsulfonic,
citric, ettBRdsRAONE, ShiBarid, ¥icsh@d blutntd) andiebromitt Agbaihiiis, 1setM§)n1NN,®Ac maleic,
receptor oni sts or ant agoni. st e
malic, mdghdy; Ixrteg]agpgs &(Pr*lﬁ R Wi 6“?101 P ﬂtot}{er}lc fg’p %H%Oﬁl%s{ug(?l% rfunc,
tartaric, gtllientsnffbionedd endshellikegs (" NSAI D' ) | x) sel ective

serot m Mt %{t%ﬁ%o}ngggﬁlg Of e éreé‘ﬁﬁﬁwéntloﬁ‘ eéﬂlﬁfse a compound

sel ect Ve serotonin nor%ﬁ hrine reuptake
represeniehy Bt (LosGRRK 2 pharsjceptigadly efoBtae ﬁlb‘é?fﬁ%% efifpact vy ingredient,
a pharm:%&lﬁ'l% lly ﬁgcgpté'ﬂi’é ERiderh 'bbt'ﬂﬁmﬂ@&ié' cﬁ‘iﬂl’)’fesadditiohal tlﬁdriphutu:m]gents or

proate, and xiv) tin
adjuvantp.ni @dx@@%@gﬁ@?\@ﬁéﬁ%ﬁﬁ&@ 3&5%(?‘5* 2 bgle ?%1%‘ € °f‘ gptagonists.
ii) calcidf @lannd] B%h@nists| GP FHA kecepttchgpaise ot attagonigis i) aqdlmmg:hannel antagomsts

V) NMng%CeE%og?;og?s?s Oﬁlagttgéci%ﬁ OSUVIE b@%ﬁ'—Z %‘i‘e% 1%@1&151@‘{%[@ %§NK1 antagonlsts viii)
non-ster&iiyl anGHinflmness e duwes d“NGéﬁb i’)dx)m‘»leph‘@ qgmtqnplbqu]gqtkeh@g@tors (“SSRI”)
and/or sc?lﬁc%vg &tréi bfin %F(gncﬁgpgﬁghﬁly r@&ptzikla EntERREH & Smﬁl”f QY triﬁ{'}ih@ Rntidepressant

e|ng adm ni st er ed. élo N Th
drugs, X hancnia@rémmé saflulaterspel Ihfhl%§“%VS? PERS e BB n@WPPV gbapentin). The
instant @ﬁg&&%@ ¢heldae Uélhﬂosﬂ@ﬁsa@ﬁalﬂ@foﬂbﬁ[l dedpdl appit 2 dind parantyrabfincluding

oo eSO SO0 B 8, S BIRETBE iP5t o
given caké @Al BBEHA dfthchuitsniag host,\ahé ntn@land bevérdita ofitie opngitimeifor which the
active 1rtg};e§§pﬁéh?1|ngflé)rﬂlg stere\én CHle a?rhacl:{lltrc%l &, o ﬁ&{s%ayfbg rc:oﬁv'al%ently

reSU Omt umati ¢ "nerve
presenteidrip uiydosagerfom wmwpesé ibp nnmf thmmth?ﬂ?ml knpwas inibg Peefjpharmacy.
neur alfg% esenfr n%%ﬁﬁcﬂ%hd Eﬁﬁﬂo@lngﬁsaatre el ebir aateh€nent of chronic,
neur opa e pr esent Cor‘r'poun s and CO{;filp ?1| tions are.
visceral g Semmenihd pEIreRshi PN LRGAIRE TS AT BNOE B BRRPSY 2GR
resultm@ﬁbﬂﬂ trafRA R &We l3hi0d, ﬁkﬁ\{/d’bon@i’érsﬁ&l &ddﬂ&bp&hdm . padiferpenie uewanipia,
nar one

tr1germr§t} %qrﬁ]lpqlg@ n‘ggphetrg%gurpga?l&f 2@1 ﬁ’éeﬁ%/“é F%rp%ouhds an %cr)]m or?mons are also useful
for the 2R &Gt &t ebnid lbler Waalnpe, phani@ntitoh @riapshronkd MlmghnHmvlroma pain,
complex nggﬂﬁg{q_ LD rcl)'lr%ee d;, g raR ch;¥11n agﬁ &]ge%rzﬁ’émst Qﬁcﬁpam associated with

al’so oca anest hetics.
cancer, Gompdierrgs, BV Etridlfﬁvltm@lw‘i mdaucaql éell!i@@fhyl CPE‘P"‘%“I%Of this inventjon may

Hefidst @BlBounRO¥Ehis SRR QIR @Bl foe tiRtRetment of irritable
ahObth%%&%ﬁ?§ﬂ9%§ mésl asg%fbhns gl ease. 30 The instant

bowel speshiproeipds’ elted diserdpns 281l gs COMNBAISERR t r eat ment of
epi | epsy id0sl ffdolnatls havdtlin@ensésabt the dedimmitof gelepsyraed partial and

They are al so useful for euro ro
general}zgc&%alé SERUIES nHIEY Ri§ s (’;’Eﬁf‘él & neB&pgc{tercgﬂ%u er 1rs1(g1§1£rm]c conditions caused
by strollelcR HoRalandmb aid for eatting gulipletsciptosiss Thepressntcomphends are useful for the

treatmegtecg?lggrtgﬁsgo%@ngcu A d % p%{zf %19(%@{ lALd %Qﬁsyoé%gthn{l{ gat nment of

r and -
tachy- arrhythnlas -10 MD 2004/083190
PCT/ US2004/ 007830 Further, it is understood that
conmpounds of this inventionjgan be admi nistered at
prophylactically effective &osage | evel s to prevent
t he above-recited conditions and disorders, as well as
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to prevent other conditions and di sorders associ ated

wi t h sodi um channel
W@ edotiogx190 sol uti ons,
i nstant conpounds

activity. Creans, ointnents,
or suspensi ons cont ai ni NgPCTES2004/007830
5 can be enpl oyed for topical use.

Mout h washes and gargles are included within the scope
use for the purposes of this invention.
Dosage | evel s from about 0.01lng/ kg to about 140ng/ kg

of body wei ght per day are wuseful in the treatnent of

i nfl amirah@rly1samdier§te¢trt<haabmpmnpabﬁthxs trvestidnenm bt ildnﬁhly'tered at

prophylaalcr@rﬁ &fe??{% ogarﬁrg%%fs to %reve%? the Q@c%/e %Q:ﬁtf: {ndﬂlo?(s aI{d%SO{del(‘f as well as
to prevdyy Otlhhetoatﬁmrmagd dlaordcm agbeidted Wtﬂm prdatyociangel @thgtyt o about

of topical

75NY Qe dniCoiG QIR
day, or alternati

vfaﬁlep %&u&a,ds ocgrseg&&ﬁonb QQMa.ﬁ’l‘ﬁg alatms@a%f compounds

t o about

can be gyaRIpYEA forSRHCA B Masil wfa@sfﬁné gafaleﬁ awhts*@d éfth@ébq %wewf topical use
ﬂnuwpmﬁﬁ%ganmynﬁaﬁmnadn1nlstratlon of from about 0.01ng to

i e L N R S P

useful ib t@greplﬁfenlrxﬁtlmfmmma}nﬁy athyeurophibicaainyumt altefmatdedy abeut 0.5mg to about 7g

per patlerﬂ% & &jage ﬁgr e&hﬁﬁlgﬁgg%rgrg%tgg inqga‘%éli;;ggs aglg tl%gt%én Bﬁh]e Iadministration of

about
melght

157t0

sSi ndl

from ab@at QIO ldegge pbiiub gSropefthe erenpooed per
about Og%{gttb QEUu@ﬁ 5 gp«g%aﬂ?ﬁfm p@fqﬂ}/ W&&éﬁtﬂl@&m JERY DR By tre@ted by the

formul ati on 1 ntended for he oral admnjstration t
adminigigatierhef gy abopidhQierg leabeyy PR A C@r%wgf bogy weight per
day, or ale@ndtivelg abut 8Ging€aRYENSg pet pARALREasdy. W t h an

con

& oﬁlmglytvsmht per day, or alternatively

t
ahrch ThouRy SR ME e e P AR ottt b Bl TRbfbi s o
produc¢ otiagle desagrfosn wilbvary Upetdinemg ¢heflostrigaisi hid e patiaildrynode of

Itrrﬁj? =0 férﬁl‘&mlé‘lp Pithd r&gr trhg gﬁp%%g 11929%%% HJmatnpﬁlay

admini %ﬁ&?l Ebr Q

active

redi ent, typica

convenzg iy gpntaBolery abczp@@ﬁgng tg@@p@S g c@ @gﬁdg agg@@ﬁ@p@qndeqw@@@appropnate and

convenleht dn%uﬁmﬁﬁiépﬁgenﬁ QMR Shay vhRatont mlulﬁf’b)@)(h'bfnhtc% $O26ht of the total
W

| evel. for

composjtign; dfnt dgage

al’“étf particul ar atle t

sl sesgiofly oA v P o Epsogoou Tooome of e

active infredisidaypibalyagme, 30ay 100220 PI0mgQ 800RIgaHOO0Ne 800nks, 6608ME, 800mg or

1000m%

and diet of the patient.
ime and route of adm nistration,

O her factors include the

rate of 25

excretl isrmndeuisto,:@i bovdyen dtat e speaifid dbsedewbios it gartadular baient will
géc%‘cﬁésﬁlcﬁ g&%ggka% f&c@&‘g ?’E){lde bR agé %8&}; \Qﬁght general

dependgﬁgﬁ 5 9&11

e conpounds repres

nt ed

health, sava privedies of fhe aptiopt. Qiberdpetemd pr@h@ameémter?@ﬁ émte of@éﬁn%%ratlon rate of
excretiéi atagr&sﬂb@amhhﬁldasé deVa&ity thgpdrﬁmar dRkedsB hh&@g&ng therapy

gﬁ%ﬁ%g htagg m rd{!ilélgxlaceutlcally

adm xt.ur e

W th har maceut |
conveniPEREse: ﬁ‘ﬁ QB qegrgfen@gﬁﬁg
accepta’Blb&aRﬁhdSrb(ﬁT can rmyomahm @ tldb! a&ﬁvaﬁagneﬁblyc m)fntlfnatemﬂrmxture with a

n
pharmagg;&cerﬂ ca gr

on t.he form ﬁ ar at
%CCOI‘dll’lg to conve ]61’1 mg?eu

|

19ar1] C(()j eSouEx n Ie(c)ﬁ 1%u§s. The carrier
ar en B I'ng

may takerst wide eamusqf forTils lglspentlhe op ﬂaﬁm@@qmatlom wpgtfor aCbmsisf@'cftion, e.g.,
oral or E!ﬂ@nt%ﬁ(ﬁﬁﬂfdﬁg 11“%/ %Qﬁdug)n 'Icflﬁp tlgﬁ}hmgﬁﬁt:ﬁ@o g%s%oﬁg Bfech@present

nits sult

a or oral

stration su

mventl@ra@gllhe @resengeslan disgretgrunity %pl@p for orpd pdrpigistraion SH@] ag capsules, cachets or
tablets @z{cﬁ@@ﬁtﬁﬁﬁfg ﬁ%féd@t@ﬁﬂﬁﬂéd Rhouhtt 1R WEnEBdERJFeMHer, the compositions can

be preswg\%%sra poggere?sggg g‘g

itions . can be

resented as

a5 3SOYLAH YA FUSRENSIZR ILATAGUTRMR gﬂ%ﬁlt 4 pnon

aqueoud fiq i dLxe ol Sll—hi ﬂﬂb@mﬁorﬁorﬁl@ A waeiredlisquid eilslon. ala addition to the
oil-in-water enulsion or as a water-in-oil liquid

emul si on.

In addition to thﬁll 11
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WO 2004/ 083190 PCT/ US2004/ 007830 conmmon dosage forns
set out above, the conpounds represented by Fornula I
wo kooatsBibd | or pharnmaceutically accept abl e saP€BUS2004/007830

thereof, may al so be admi ni stered by controll ed

rel ease nmeans and/or delivery devices. The

conpositions nmay be prepared by any of the nethods of

pharmacy. In general, such methods include a step of

bringing into association the active ingredient with
commot H&agafomsaet dunaiovd, tiOdtBiipotinds e@r@ﬁeed)lfy Faomela it Q&B]Hroy

pharma%eugca%d ]agc%‘sﬁble sa,rfts nere?{f Ialndﬁ/t E h%e ad :uus elretdI bSlnc%nt%lfed RLERSL, rneans and/or

deliveryi degmesd ﬂéﬂntcompctsmohs may ok mamrqdebw@nmf rm meﬂhydwhf\ph@tmacy In general,

such metilak %cﬁlﬁé 5 kt%[ Sf bQirnélggﬁxﬂo assawﬁlo Bdféddgﬁxtre 1ﬁ§l@dlglﬁ%tht{ﬁe carrier that
conveni ently shap e3|re pf esent ati on

constitufe 9ge onTRREC pitaTsHR dRaATediensy. Ie é?ﬁ@@élﬂl*q POy fonstifeprepared by uniformly

and mtdnﬁﬁé@%in@d’hgrfﬁé’ adtlﬂ@ Ingeiiear WilRl(RCQkdrE flngly cﬁﬁ&&ﬂs‘bﬁ@ E&riers or both.

nd ar p ceutlcal
The profics sy 4 B SRISTHe0R PPN T SRR oS 10
conpouhds tlﬁfph:ﬁﬁmmmheal Icomﬂ)dsn@ndoﬂ thik jnveiition may include a pharmaceutically
acceptagl!’;' %%AT%C E;HE Ic I%l uécrl ?rgag @9& ace?hc% l gc%egqtt%])?eg %g[foif ﬁgl%pulz?f, 1%r BF The
compoueawuﬁqanul@h H\mnd HLon ehammammc@lly hesepipidel salis dickapl.aen plyebe included in

pharma &P AHISositi SiEn ORI ARGE %ihcoa!e opﬁ&% Iﬂee&ap%ﬁﬁﬂaﬁy £dive @&nﬂﬂﬁnds
for exanple, a solid, | es of

Exanp
sol i d TesPharapcsuticabariies ema@efais@n bF%PTr e&‘a’élP}Saa solifliqyide or gas.

Examplés’ii)f&ohcg@haird 1ﬁclu(aga¢’tosepl%ﬁ§ lalBa, saé?ras@:l lc, gdlﬁiﬂln@,&t lp%tm acacia,
Ste

t
magnesmg% s??agaljee arécfl séeaglﬁ agﬁl gmpges 06 gglﬁg ?Pna?ris are Cﬂlg,;a‘; gyrgp |pean11§->01l olive oil,
and watem cExagbles of geseanplasieroinclyds@ohon diexideiaed sitiopal. ude car bon
d i
T L s
media npay e ampkgyedo é?ogmmpy:ewatepgb/c@% &tp lakeohelg flavoring|agends, greservatives,

colormg:’é eﬁts al ORI fay el BUOKIFHh RAQRLRL prﬁfaﬁiﬁgﬁsvsﬁtzﬂ é/sesﬁspensmns elixirs and
ring agents and the |like may be used to_for

al
solutiont; Yo P o e B oS BHS ST aBIcserap g SALIo) JikPHS egrgating agents,
lubricarQ bintiéroRgd dMilﬁtelgﬁnﬁ@ig’ehﬁ leSn SUBEd @F0r1ed GRICIIES prePat@iddnS such as
O.S e ent s

powdes e RES A3 o, eskfe o1 vBF Rire LR e Al Pl Flgres ar e

preferredgmh tissagealmltb @hersydsolid phomaceoticll caoérs dreprmppyedt Optivaally, tablets may
be coatcit:8ard BQ) tabl ets. Because of
ecm{tqglﬁ ease ggﬁé§ﬁg%§§%gg§?g%ﬂg%ablets and capsul es are
the pyiablefrgopligingiedhe %gﬁagéomﬁu thig inyprtion pgay e pregrared by compression or

molding) Bgﬁdﬁ&ﬂ}ﬁwiﬂi &l or GRFd dcBdsBord Er%re@[éms@)y 8fuvaeRt iCRRRlesded tablets may be

ets may . be cpated by standard aqueou
prepares CREHeE (R ARl SBeY 4 BHVBHE R e gowing form such a
powder ©0 pramdeést bpli’fbnzﬂfy rhiRédbwitiny Bintdroiaboayt, hert Iﬂflﬁema,rs&ﬂadaytctive or dispersing
agent. 191"{58& Pa%fsé{s magr L mageS?yeIaPlg ﬁ]lggﬁ X ?lp tg grl}l%%hlg a n&tu 2N the é)awdered
Compoumé mogtesed’ruyh mnerph@pdidmnbﬁaglowphtmsfem@ dontags mntaabtllté) Img to
about SWﬂﬁe acha:q %?&1%1}{%83} éa]%a %g:glgtrbt(r) 6 dlglcl)l% gfe%nﬁ?o n‘{' L&lgﬂlﬁ‘iﬁ% ﬁrgﬂl%out 0.lmg
to aboutyi0REng of the @ﬁwr: angrrdient. TERus, afbleferrehetaq ICFI&B]@ cagvenigatliptontains 0. 1mg,
Img, 5tk 39@2 SR, 10068 %Om%’maéﬁ@ 408k e8rS00mY ofi8e FREE ifdYedient taken one or

in a suitab machi ne, a m xture of the

two tabggmiféE Or AR LMIC BicEt BHEEE WPESHa%h i nert 1 quid
di luent. Each tablet preferably contains from about
0.1ng to 30 about 500ng of the active ingredient and
each cachet or capsul e pref?%ably containing from
about 0.1ng to about 500ng " ®f the active ingredient.
Thus, a tablet, cachet, or capsule conveniently
cont ai ns 0.1ng, | ng, 5ng, 25nmg, 50ng, 100ng, 200ny,
300ng, 400ngy, or 500ngy of the active ingredient taken
one or
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two tablets, cachets, or capsules, once, twce, or
three tinmes daily. -12 WD 2004/ 083190
wEOIAEA04/ 007830 Phar maceuti cal conposi ti onBCDUS1004007830

present invention suitable for parenteral

adm ni stration may be prepared as sol utions or

suspensi ons of the active conpounds in water. A

suitable surfactant can be included such as, for

exanpl e, hydroxypropyl cel | ul ose. Di spersions can al so

be prPépmae@tlpad cohyasaioos of the prasedt ipudnyien kniabla dorglasenisiad,
admlnlsgrggoﬂ'ﬂi%; Bérp?&)afeg 1 ﬁﬁlﬁtldnpo&u%ﬁ%nmgﬂé ot th%ractl\% cBgn?&ﬁlrdy ﬂ]t\*/éﬂﬁ A suitable

i'nclu reve the detri nent
surfactat gan e ingHidpd fsh aPﬁ%@ﬁﬁE@@ttW@ﬁW%‘éﬂ%E‘ﬂ?ﬁ% &sp@fswph éan also be

prepare® [rﬁgﬂ%ﬁol | IR HolyihyRHE E18QJIE addhixkuddsQRdredTliRoilkS Fulkthé| diteservative
sol ut L@ns or. di spersions. Furthernore,

can be ‘Pﬂ@deéid?rﬁli'fg q‘&ﬁgmgﬁﬂta oW of FUCTPURITHS st eri | e

powd e rPhafimaceutibe cexip@itpas afithopissept @paittiah sugable ffordnjedtable use include
sterile a ueeoruls lsoqltlthon ? C&IS Il’SlleOrr]lg’ 2%1{1‘&]81?190%? e c%#lﬁ)gﬁtrl(%l % 5berilln l%ee%’lg%raof sterile
powderminstthe@eteeml@mtquvedeyarmom0@ sifch ﬁtee@sgaecstybl¢ prgetising pit dispetFivas. In all

cases, tﬂeoﬁrﬁhﬁlﬁé&aﬁﬁl%ﬂnﬁﬁbst BOMRRS bhid Aike bm&tlbﬁy ﬁﬁlﬁt?$xeea§91‘§'ﬁﬁgablllty The
he condi tions of manufacture and. storage, and us

Pharmagqﬁlaealeoraléowé%@w beistaljapprier the genditings aﬁmﬁm@‘:ﬂ)@e sfQsppe, andthus
should 6 prBiefic agGRMhs H&xtﬁhﬁﬁhn@&ctﬂﬂxﬁf&ﬁh@o@ﬂdsrﬁs@ﬁ@i as bhtteria and fungi. The

| t di
carir G ARG o oI Lo TP R RARBF i ol Byl o
glycerolj pyapglend glyqot aphligaiiepotplethyizhe gincbl], Ncg@tadlermils,yiad Isnytabhauxtures thereof.
gl yc 0'}%1;1”%]%&1%%3 QLS{)&H@S of’atﬂg St i%bén@ioféﬂ:&iﬁ}é ifra form sultable for

arnaceuti ca SI trons o
topical PW@W{ 4sofer examplsear #prqgok @rpmsqmttnam lotipiy ran%mtl@gawaier Uether, the

composﬁﬂﬁ@ céibe ifi 8 ForRsRMIM Eor AR iPE4R8GPnal dé(/i%@smTh@ée%thns may be

| oti on, and dusting powder. Furt her 0 f
preparcg 30 FORPIRBH FPBLT LS T BN Lo H: & PEEHGRHY sccepiable sals
thereof &Y tdm@&ntiodd) Eeessid g Mathatld. OSanreRymple, a c@éaﬁp@rdﬁdment is prepared by

zi n resen b
misin 1 GBI g SBRE S oL B b pompoun.
produce/a eregppv@niienriavingr dedsd tongisiwetshods. As an exanple, a
el B RS o T 0N AL
adminisfigtiQp whesgin gm@a@@m @ueli, such ap, dorm—xg@glgewb;:rq;qh@ st forms unit dose

supposi®irdh. "QRab B 3YHBY ik 1ie $bdoR BukQRsd &h&nﬁaxenaﬁ%ﬁﬂﬁﬁ@uisém lthe art. The

ositions of t [ ntion can be in a
supposiG Y Gy be Fgverieany Qoo Bt et s Smehifon “iffabe sofiened or meted
carrier(S)folovadd by&hﬂiu@@hﬂ chapiigéhmasids. f or exanpl e, where the

m xt urhel agcp tio € atforemen CD prpe‘? int olg] e

sy
carri eF $17HN 'R LFLBABUTREr anéred%eﬂ
describedbahopaungy slede, anapphepriatet one Phmoresdgipiosdl toriprasgmdigntheich as diluents,

buffers %Xﬁﬁgj&@ﬁtg Yird®fs ?ﬁpfa«gyacp{/é' nt@%ﬂ:l&'n&g g\gk;lc ?t@ r%l@ ﬁfegérg’zﬂlves

€ softened or ne carrier
(includipgapi-prganpdFEHgpRIe ather hdjmaaéé can be igelydaditp rendey tbﬁh@rmulatwn

1soton1@¢v@m &H\BIHOH ofn@el intehted @Elpieﬂig [CRipB§EiSns cbﬁt@lnﬁgarceﬁg&mﬁ ldeRtibed by
t|o s descri be
Formulggaf(]gaﬁ AP, armaﬂaém%lly r%cpgtagla afiﬁ{s tlb%%ﬂf can fl]IS? Bei. p1epared in powder or liguid

conceniritgfeeati ent s such as diluents, buffers, flavoring
?83?: 2lahr?b Brﬁ]ip()eungs andl ] Slfzér?n\%tg_u;%\%gellé:gr% &4 1%?1% %fth}s I?rllv(érlﬁlon%avd been found to
block sa:hurncmnmdanhg:))rdm'glw tah espn@mé;heomwﬁemona@l }@Wlamrsntoa mapygnals of maladies
included to render the formulation 30 isotonic with
the bl ood of the intended rqgl pi ent. Conpositions

cont ai ni ng a conpound described by

theﬁgl%armace}ltwal formulations
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Formula I, Il or 111, or pharmaceutically acceptable
salts thereof, can also be prepared in powder or
wo e@uiosB19concentrate form The conpounds and PCT/US2004/007830
pharmaceuti cal conpositions of this invention have
been found to block sodi um channels. Accordingly, an
aspect of the invention is the treatnent in manmal s of
naladles -13 WD 2004/ 083190 PCT/ US2004/ 007830 t hat
menabl e to anelioration through bl ockage of
that are ?fB*‘fPF 49 2reigratien dwensh Bloskage qEmayEng odiugychasoghpingluding, for example,

acute paiC threnip ﬁzluﬂ V1§cblfaD;5hluﬁ iffRmatoyy Se€had neﬁl%gﬁthld patd Wﬂaﬁﬁlﬁgt&mg an

effectwé)%n%ouhE (?fna co tO?hPSI 1&6@%«%}{3 o’ﬁ'}v?dearg*mn? | St lﬁ]ﬁ% qu_larrq-,ﬁé well as
other ann@ﬂmubhamfui esﬁmpla,oiogsj ests, o pigs,and wﬂé f&&ord&tgl}e it is understood

that the ﬁ‘éytrﬂélt of 13 als %ﬁl.Br n %ﬁm:&% toq{?eqtréatmen‘i af cli 1ca13:ogd1{1ﬂr§tm non-

CCO URGersy
human n@fmmtl% @attq@ﬁﬁhatecw thnabnmr@ngd mﬂltman humans refers to
the t pealcd®Bleindbr flrpdAL G |theQ%§1h‘$é jsg&sé ﬁ]erf&@ bR BRIudes metal

mmal s tggt correlate to the above-rec

acetate b@fﬁﬁn‘fl‘?tfﬂd:ﬁ onaie bagesa andrf%qtléqyﬁnp@rba%r Bszagesyf meppd acetate bases include

potassiuinrveie laMEsqdi‘lﬁszbSﬁte Eh@mﬁl@' df‘mekhﬁlﬁﬁ’boﬂafé@ab@ @K1 bpBtassium carbonate
netag car ate and tertiary

and sodlgm%gr%g%ateb ertl %rPfBF %se%linc tgﬁlké léet ‘%ascbségggas tﬁ%bﬂ%{@ne
pot aséé used é@t@tnafbleplmpndessm theunmveat et @moe@ss, hxasrpl ‘e&omﬂlc solvent” or

“alcohol ¥Eiv &t ﬁ@fuﬁwﬁ)tr gxa&‘f:ﬂ"ee ﬁleLPeﬁ)Al Lé%n&"%s&%%ﬂ)%m and"* at © 10

and sodlun1car onat ti ases néWude
trial RYrereihe Heniys grpoess ahlizes hqaﬁ,uﬂeq gdesndan de cmem@em the

temperaﬁl&rr&ﬁgré of B&tw@éﬂ%@&%"@{o a'bBlﬁ 1"5@5"(',e [Hcluﬁﬁxg Q’B&ﬁ? 6% tlotaﬁ(ﬁlt Y208 about
sol vent I NC

. " ’ ol
50°C o g B0 et LS Rl 2R 6o o LR o8 AbPLL 63°C toabout

85°C. 1-butanol. Were the inventive process utilizes heat,

the p b carrle ture

rang éggﬁggﬁgg%éneg i (%SLSB%B?QT%O@SQEﬁgﬁ (G P tures such as
toluene/tgtbzmy(lrog@@ t@rabﬁbquragjd@(nyle&bn titluentSlicBQCtien, tetabydrohidGnethyl-t-
butyleth&%ﬂl@ne@g&h%lq ‘tﬁ%’ﬁer ]tglg&e/d%g&ﬁg ‘gﬁ% hg/dr%ﬁf%%’}ﬁm&?a%g or

bout_65C to about
"sol vEgobsYienens asrd hetein have the follawinimeaniizy Gihbrepiatang messhown

here havs thef H&SmnﬁsQis ld@tﬁﬁxbﬁl?hé’e@hﬂiﬂ&%béhﬁ%lly stated otherw1se[) Ac (acetyl) AIBN

dr of. h t ol t
2,2 —azoﬁ)g 1§0}H§' ~ Eﬁ?)aﬁjl\?éltgw b?&—ngqrht )Z{BH Zl?e?lzyl)l %AI\XP (cychc adenosme 3'.5'-
monophdsphatee iR AKE ( (dicthytantnid)gnl fat tlfll@l[londewDEBAKIE(dilétﬁ)})l afbﬁlcaﬁﬁﬁylate), DBU (1,8-

dnzabiclcRES BBIHLOT HLAN e QXI0R RO, TG, OB 30| oo guSCC

ave I Ngs OnS not
(dimethylgranmpyridéned DT N Nﬁ@mﬁtllvdétamamgis) @Pﬁ@rﬂl’l‘bmt%k&sﬁﬂhosphmo)-

ferrocend)nEIQGB( 1é{Mﬁhéth}ﬁﬁinhé’pr@y@tﬁahﬁ@ali‘lﬁfd‘ﬁ&*rﬁd%)hydx%@hl&%? AN (triethylamine),
-azobi s(isobutyronitrile

GST (gl%"’fhlf’zne tﬁnszf%%%?pW (Hexamettylisiagids), UéAMHh(uery@lSmmpylanude) m-
CPBA (nx@ehlREdpabedzoidicid), MNPP 'Gﬂ&rwﬂéﬂo@ htHafSdcid), MPPM (monoperoxyphthahc

acid), M§ &gﬁg%lﬁ@ qge)sgl;"!nf %&HI ' f l n)eSul onateD or mesyltapey NBS (N-bromo

azo
succmlmdie}aMIB)(MIGE[t&OIAaIQ]lmmﬂhﬁmﬁtoeﬁ&r)lg) PITBALortho-tolyl), OXONE®

(2KHSO GQQHSUQLQK?S'd)Lﬁl W%lmﬁq{éh@cﬁgchr%%ﬁ_ Igf(dgf% I(P dlbenZ)Q d)eneacetone)

di met hyllam’ho ridine
palladiungygp PIPG (pyridisiiupg dlllclrgh@mty] EEEimuSﬂwﬁlestE@w)dﬁe(ﬁbényl)ElD@(Benzenedlyl)

PMB (pafa]métgm@'b&%&b)@’y@@ Qﬁ{e@ r)t 'lfl‘ XAn‘f lga% (Racemic), SAM
(armnosuz%ﬁlyl sg?tjﬂnaérl;}g % - ls1 )ethoxymethoxy) SPA (scintillation

(Fbxanethyld|3|la2|de) LDA (I|th|um
di i sopropyl am de), m -14 -
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CPBA (et achl or oper benzoi c acid), MWP
(nmonoper oxypht hali ¢ acid), MPPM (nonoper oxyphthalic
wa@ediodps3ibe (et hanesul fonyl; mesyl; or SO2Me) , PG TS2004/007830

(et hanesul fonate or nesylate), NBS (N brono 30

succinimde), NSAID (non-steroidal anti-inflanmmtory

drug), o-Tol (ortho-tolyl), OXONE(r)

( 2KHSO5KHSO4(r) K2SO4), PCC (pyri di ni um

chlorochronate), Pd2(dba)3 (Bis(dibenzylideneacetone)
proximigyadshayoli TR0y gtra- IPEl(t}'lélplemdmrﬂuumed,l TR eoors-thjenylRDEA (trifluoroacetic

acid), T@Rﬁ%?%ﬁ@?da@é&%ﬂ%@%ydmﬁ%} fﬁgy?ﬂ%] drcf’fgﬁn)( ?Rﬂl BSﬁ'ér%Jh%& TLC (thin

a- met hox
layer cm'\qma(t@g;mhy} gﬁ%%ﬁbﬁl(gn@}hylm]@ye ehyig) (trum\lwlsﬂyl iodide), Tz (1H (or 2H)-
tetrazol(Say‘h( DOSNITHFHDSY (4, ﬁ—B}sldiphﬁ@]plﬂ@kﬁﬁylS@Mﬂlyl(SEEMnthelnie) C3H5 (Allyl),
i lyl)ethaoxymet hoxy), SPA (scintillat

e (e i) %éﬁ%‘s@i@@ PeRyLSEDRPIBY B30 Foaml frel) HButyl lisobuty, s
Bu (secma)yt)utyl)'[BBE (fettRiy Wrtyly, bk Ydyelopiopy1) a3Hu (Uﬁ:ﬂdlﬂ@/)),, c-Pbn (c¥clopentyl), c-
Hex (c ohe h| enyl), TFA (trifluoroacetic acid), TFAA

y? Xfy uoroacetic acid anhydride), THE

(Tet rahydrof uran), Thi (Thiophenediyl), TLC (thin

| ayer T |.si D -

cyani oy TFRERER PP Vo Dl el okl the bilogica acciviy of
the instanjyrompaypdsaz ol - 5- y ) | XANFPHOS

Compo(lﬂd Bvauatish @,hﬁwlapsjag))sphanyl 9, 9- di met hyl - 9H xant hene) ,

pr opyl )he 1‘%@“?!*\0&? 1p1L %ﬁ%ﬁw %/oi) the 1u§rﬁ%{; l 1s6>8ie§ |r051 ghe ab111t}|1 of sodium

channels tcdButisel cell idsmibeunitzytion, wien s@liurh & perchasty thoatiol layonidt-niddified channels. In
the abs%x&%tﬂhl@ﬁﬁ’or? lég(ﬁ/(lsglrlg ofa J(D (%9{1%%%1)@ ﬁgqo(%{n&el tOﬁec?mm ions will cause cell

depolar(zety@} @ﬁé@@w cjlann'qsh]@htbmns oWl prgveinhcalli depaarigationi qauseid\by sodium ion
moveméh® ﬁﬁ&%h@ﬁ&ﬁst#ﬁﬁﬁie’d@ocﬁ&ﬁ%%hﬁg DGR hlgﬂbﬁ?é &Maw B%e

e i nstant conpounds oun tlon
detemnvﬁdt Yith vellagg sensitfyreflyomrsernps ’ieé‘)&lflil%ﬁn?fﬂy freftsfen (HRFS dye patnﬁ dhat use two

compon‘éﬁld,l alivnéhanmelin (GC,DREPE) i intdoe:pap bJ_(dnbV(Di’gBﬁ@ﬂ?gy MDxanol is a
|

oo RIS SRR RSl b BB SO L s
ofa sodamsémuml egoniis fubinttior ssbsenee(p:fmedmm 0f iaide afthaicsll isnoghtil¢ @ith respect
to the o&tgﬁg Q)ﬁ!mo‘i f a%&%lﬂzgéd daq er 16211%% %ﬁ%‘%rr{brané and xlutatlon of C(%umarm will

O aril zati on anne
cause FBE}F) fto efspo| Additioatof @qﬂlmwéb@uwnmm@rdﬁp@mzamlemto redistribution

of oxanbI6 @Hégﬁhlcﬁgﬁ ek %Q' o 12 @hsSQEh MR RRSL $1 F@? NRR, thdratio change
potential can be determned with

(donor TG BETEB1FS F R 6 A iAEion, GLR BFERa et sggium chanel inbibitor,
cell depblaeingibe fvil{ id®odgur dine theaiférs tHellidskritiS6n bfMXandl QRPPRIEN (8l reghain
donor coumarin (CC2DMPE) and an acceptor oxanol

SBAC2(3)). Oxanol is a |ipophilic anion and
di st r idsls gsblpuamsistet! méthrigeniti¥ lasvdivahannd! FEK-BNhewdre gioen in
polylymHQ E@d%dlt 9%' \Aéelf Iﬁatgﬂﬁ aﬁgrﬁgg QF Ca. %Q@P 860 %ll?/&gll mcrll:}&pzp\glls as]?1rated and the

ence O

ago
cells wepqywashied pith BB égfé«tr» apd lwubﬁewlskpg&)uL of bOuM\ €ColMFEim,0.02% pluronic

acid. Aﬁé‘ﬁﬂéﬂbaﬂlcﬁl a@QW‘&Hf 8l rﬁ’édlat\b‘a% OBl arllcﬁ%m GLreastdd®x with buffer.
nbr ane &qu%‘]ﬁl tation of coumarin wll cause FRET

Cells it g v SHOIE AL i Wiy et s AOp hesratridine, 200
brevetox@Bodrartest sdopdd) ARaaicnBation at e Sdr UbRiAtih @R dafd ple¥aRele pled in the

VIPR matrumené,saélgl Iﬁlﬁ%ﬁtﬁgc%nglehee{l}éém{n gb?tEﬁCg—Dgﬁ%%%gilﬁigggtjg(%?regorded for 10s.

At this fagwnd0 b ot syitob)ffdr mes ahsé® taf vels torderbrmneahe extent of sodium-dependent
depol ari zation. In the presence of a sodi um channel
inhibitor, 25 cell depol arl1 ation wll not occur, and
therefore the distribution ot oxanol and FRET wil
remain

unchan
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unchanged. Cells stably transfected with the PNl
sodi um channel (HEK-PNl) were grown in

w@odoglogHpPme- coat ed 96-wel | plates at a densit yPOf/USZN4/007830
140,000 cells/well. The nmedia was aspirated, and the
cells were washed with PBS buffer, and incubated with
100L of 10M CC2-DMPE in 0.02% pluronic 30 acid. After
i ncubation at 25C for 45m n, nedia was renoved and
cells were washed 2x with buffer. Cells were

cell depblagixdtiat, @€ld e tfihoroddhcmibdicaBAGSth Ay esirecoldvA fhitknfaBditional 20s. The ratio

ce- DDA R il B buTapoicl i Fegbiehe e, e rat

after addieipk of spliet tegfenis el p| Woetthe sodivmechaMidPRasibest campbntly irhitdted by either

a know%g%g% Sgge;:s‘ts %‘@)%\?rgle Eﬁ %S%{?g %608 ns Q% ri% g:&}gss%’}é:> E}te?qur&)tﬁ titrfxte the activity

of a sodgym ¢hamnep inhihster yarwonitidiag theeomqq@ramnﬁgpepéﬁna@taegqmnﬁhlonemnce ratio.
extent of sodi um dependent -15 WD 2004/ 083190
PCT/ US2004/ 00783Q cel | depol ari zati on, and the
Electrophysiplegieal Assgyet: S&roassat®bot h dyes recorded for an
addl t igen @kep%@ﬁon FNEEK 9B el 12 tablyREHEYsTi3ARZIENS) sodhif ehasnel

f. f [s. 1. th f.
subtype i e T imFfher Sor 51 vt Gedineyoaly o8 sRARICEG e
O-Smg/v{ﬂs G#I%;L 56 unifreln PetiBtrepoaiid U mLdlearinetiviaisfeb beryvireoampingt 87°¢ and 10%
CO,. FchQ%@go%w?ﬂ rEJb%mgs céﬁ@ QAR p‘fz&@cf&@gqmp&sﬂeg §5at%il with poly-D-lysine.

conpo Is rati o renmal ns I S pPOSSI

t her efBiaie-cellyeqardipgst dTRHreOheells vahlile@reﬁlnatleé?awmhum channel
subtypeﬁt@@é)@hndeﬂ B Rinbie rcel‘PVolf&@@blﬁﬂﬁ (it N8 al. Pfluegers Archives 391:85-100

epen ent e uor escen
(1980) G B T B D B SR EA P R ey ared Wlmﬁamaeﬁ—mw@emnw-
Experinpmepataparfonnedit Hick: @RBeramltd. Bldcnedes twabd fire-@xlivhed &i dstiraes of 2-4

MQ. Vx#:% %8?1{8 gwrgrve\; Il;]u'?lﬂ‘ll’lll%flf(%b Sslé!:rb é&r@a t con%%?%ti%)rrg Eﬁg thifa %ipgglga)%ge artefact was
cancelegyiging the EBCShegfuiit- ln@dlmltrys @aumeresdcqmrda@nﬁ(ﬁtﬂepﬂddﬂ@reﬂ ft 7-10 kHz.
The bath @él&udn%ﬁsﬁétéfda&f@,@ n&\ﬁtl\le ti@(y gmfm&m At Ker aﬁ’f ohPCL,, 0.5 mM

For el ectrophysi ol recor di ngs, s were

MgCla, é@ ENENMRO BERRS itk hésang &@tl@t@w (Pipet) écrlwoacwtémﬁ%l 10 mM Cs-
methandfliBbiRiteC & kM NeCP LOROSSCIHBKN28F, 6 hiNe BAPERAI (Wetr8 X R 686 smﬂM Cs
I—IEPESt h 7PNl sodi um channel subt ype were exam ned by who

c8H 740l tage clanp (Ham 1|, et al. Pfluegers Archi ves

391: 85hd 0dlowfrk3Bdtpgoltssern gseﬁmo &G thegdald§-state agfivdty Bl t&spounds for
the restég aﬁ&"ﬁ!m%vét'é!? %@F 51” Ffl%t féa% l(ig antldmes%g{gtvﬁ%gre ;tma?g) 15

El ect lodes 3ms rtfét-pullse@ ipdipoltieds vdtagesdiost eifigBstoo50RY4rom a holding

potentl%f —odaht WE u%ﬁﬁ@&éﬁsﬁ‘ﬁd’t Burdinfl V&Haﬁ@x@la‘%nsﬁ% '(IQ/SCI{I‘%%j Sk AMage near the
ensation, and the capacl t ance artefact

peak of ABG (Ug]cp\]by 119t BpaY)ovas ugsd as thei twt-éplpecmltfigeythrqg&liogt the remainder
of the eM@¥igemcqui red at 50 kHz and filtered at 7-10 kHz. The

L Rl SRR o 6 P EREs T GRINEAR o masuring the
current kERES] d\ph'ngm Ams andpilivefollowieg @l cofditiqgueng) pudses tof foemtials ranging from —
IZOmV%gﬂmed 110 mM Cs 20 net hanesul fonate, 5 nM Nad ,

5C1, 10nmM CsF, 10 mM BAPTA (tetra Cs salt), 10

MM Cs 3. HEPERmPgRAdR were apkicdfabk holving gotprtid eicwlish 306 of the channels

was mab@ﬁ@d L §J§l¥u'rr[ '@faﬁne‘i BRced %@ ady m§x{1ﬁ‘>}e@ d@fifid thd t\ést%fulses at 2? intervals.

npounds ar he res I nact|vat ed st
t he cHan ne|Af(eK|;he gﬂla\ptpgnds ?%M@q 1;})§|v91}age dependence of steady-state

inactivation in the presence of compound was determined according to protocol 2) above. Compounds
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1. 8ms test-pulses to depol arizing voltages from-60nmV
to +50nV froma holding 25 potential of -90nV were
w@g®d/osxaoconstruct current-vol tage rel ati onshi P&I/US2004/007830
(I'V-curves). A voltage near the peak of the |IV-curve
(typically -10 or 0 nV) was used as the test-pul se
vol tage throughout the remainder of the experinent.
2. Steady-state inactivation (availability) curves
were constructed by nmeasuring the current activated
that blogl thie rrytingstaitral thedtanmi deweakoth ovrangeliciied dwivgitest-puisas drom all holding
potentnﬁé'I |v%o@1%ast c@m?@&n%@ Eﬂa%rﬁn;{rﬂ{ﬂ glloagthé [nggﬁvateé QatkZRIMAL Ryd- %Qrméf the

npounds wer e ‘appl I ding potentia
seady-§iie ERODGLSOTES! Toh e LRS! A A RS il o) a the

differers dli mmncﬂ%ﬁnebf thd 6B BELTITIdh LA AI id AGtr8MRd WL presence of
es at ter t.he conpounds
a compBiiSiERe Bhd Gl PhER Frd K sbing R etibee SR B bady - st at o

i nactivation in the presence of conpound was
fletenmiped according to protocol 2) above. Conpounds
K = Wﬁﬁﬁfosslgo PCT/ US2004/ 007830 that bl ock the
IM@@WWhg etatse of the channel decrease the current
elicited during test-pulses fromall holding
wher eas conpounds that primarily bl ock the
te shift the md-point of the
activation curve. The maxi mum current
at ve ho?dlng potentials (1,~~X) and the
difference in the md-points of the steady-state
i nactivation curves (AV) in control and in the
rese f . : .
R Cuemar ot Rt SRAMAS AT S LR IS @ea uing e
following gquatighic Control -'Mix,Drug [Drug] Kl = -ov Dru Kr
10 I'n cases where the conpound did not affect the
qgﬁg ng state, Ki was cal culated using the follow ng
K, = ion: [Drug] K =-AVe k -1 15 Rat Formalin Paw
Aesty(in vivo assay): Conpounds were assessed for
their ability to inhibit the behavioral response
evoked by a '

Rat Formalin Paw test (in vivo assay):

Compounds were assessed for their ability to inhibit the behavioral response evoked by a
50pL injection of formalin (5%). A metal band was affixed to the left hind paw of male Sprague-Dawley
rats (Charles River, 200-250g) and each rat was conditioned to the band for 60min within a plastic
cylinder (15cm diameter). Rats were dosed with either vehicle or a test compound either before (local)
or after (systemic) formalin challenge. For local administration, compounds were prepared in a 1:4:5
vehicle of ethanol, PEG400 and saline (EPEGS) and injected subcutaneously into the dorsal surface of
the left hind paw Smin prior to formalin. For systemic administration, compounds were prepared in
either a EPEGS vehicle or a Tween80 (10%)/sterile water (90%) vehicle and were injected i.v. (via the
lateral tail vein 15min after formalin) or p.o. (60min before formalin). The number of flinches was
counted continuously for 60min using an automated nociception analyzer (UCSD Anesthesiology
Research, San Diego, CA). Statistical significance was determined by comparing the total flinches

detected in the early (0-10min) and late (11-60min) phase with an unpaired t-test.

In vivo assay using Rat CFA model:
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50L injection of formalin (5% . A netal band was
affixed to the left hind paw of mal e Sprague- Dawl ey

WO 2108/0§3@har | es R ver, 200-250g) and each rat WasST/US2004/007830
conditioned to the band for 60min within a plastic 20
cylinder (15cm dianeter). Rats were dosed with either
vehicle or a test conmpound either before (local) or
after (systemc) formalin challenge. For |ocal
adm ni stratjon, conpounds were prepared in a 1:4:5

vehi cltBilgrrabpHammsptionppsindgceditive 2 mbinEpags)comptpte Freund's
adjuvant GUF@Q wol&ud@ﬁhﬁl?&ﬂﬁﬁliﬁ)kly Slg}haﬁ sﬁslf}&lcﬁ@ hlszﬁil oifdlife8@ Q) Shulsion; 0.5mg

e o RO EhrbetCoIPLM o B Hl Es
hind paEPEEEny BN ilelaeinnts eﬁhiﬁ%ﬁﬁnﬁﬁal(ghﬂﬁﬁlﬁ@b@ﬁhb@n 1t éa@x@%er the course

of the e%’p%ﬂtn&l\llte I qaél %'g%pigr 31% &/Qs E{S esseji (3chays af{(l;r tlisg?)m;uﬁy Bsé?‘%ﬁ’ %andall—
Selitto tesripapates Meaphes ANRIYEY, fcdtowr:d bn@hwttm@st Haeuedt.ed

conti nuously for 60m n using an autonated noci ception

anal yzer (UCSD Anest hesi ol ogy Research, San Di ego,
SNL: Meghariag] é%P%‘t“i‘%(é’F vigq 6?Pi cance was det ernmined by

conpamadife dlld@ydiOtval asbdstcdhicalisiet @ Gdieltey MlalB s @dhd 3h up -down

pr S AR GLIESTAL BER R S SRt
wire me@0{dt @8B4BY P OTCUISRBO A 0DEBIBfordrich sebtesessioni 1Tl darrmminé the 50%
responsé’\frﬁgeahcg&j l{fr‘ee\gm égkﬁl?l: ng rﬂggg fg%?ﬂ?ﬁgst Qrén?égt 28 8g°) were applied to
the nudﬂa@%sur@ggfﬁé?ypd aguntiha yﬁh@pwalgwpq@@ o¢cprred. Eqiig)pvg]gm’posmve response,

an 1ncreﬁleﬁﬂl%l wodkeabamiue Wayﬁétea-) If \‘.Héret\{/‘d% n@lr@sﬁ&ﬁé 4 Ae, @bq e
hi ndpaw.. Thi s dose produced significant

incremep(El Sag T BT HE ISEET AT P S GRTOMIE @Sy faprocedur was
repeatedgfonfont ngnmmemxtloanpbrmmghper Gt s IMERENiCA WinSHiviy Whs assessed

experi ment ni cal h eral gesi a was assessed 3
landzéi‘;b%ﬁ %ﬁtaglrmntlm%té%ng/% %he%St v ﬁ% a Randall- Selitto

t est . TRepuzpowails mgmdss ttA?\l@M,twﬁ displaywd dodiym Phamelt Hlocking activity
of less t2ASbod#@DshASH fessstlhlg'rf %ﬁﬁ@ﬂd ke AL t%d%%l'yéde%skpbeﬁlagt% tds,

assay): Tactl was assesse
advantagegps frptdle qqmpgyrds display sq@gmaehaurpﬁi Hopking adivisneieisgimn about 5 UM in the

in vitro £04yQr R iSk6ke hmmg&@m&ahé SN RRAP Ry isBdibth ¥harAR BTGk Rig activity of
tic cages with a "wire nesh fl oor

p
less tha%autaﬂb@mge 3 EpaST il & P mas i Yiniserass Babihe FomRegpds display
sodium gmssil bmcmﬂg)aodeﬂtmfrnse ¢hah ABOUD 0 XpMVIiB !&QGﬁl sza otabias Nols dhill B

advanta%:gﬁ thtet%eSJ ?&%nﬁ%plg%sq%ruﬁc}{agneg E]ﬁ)gkl 1% Qg?# léﬁ?s%l%all}lag%lg 8 05puM in

the in vifrgpss@s; or until a w t hdrawal response occurred.

Fol | O%J‘]%eén%ﬁfpgﬁn\ﬁ? ce[neo%@%ﬁl%fl acc%l:hn'lg]t% rtl?e'%ﬂér@l éc}ﬂemes é)rowded

weaker stinmulus was test O resp
below ag welhasdhs prptedures prR@Aedin th@ﬁﬂﬁ)@lﬁénﬁbﬁ fallwmg Sﬂt@mgé@nd Examples

further d%§dri[5hl,|Bded/\1ﬂ)‘B 1Rt € foélof thE fnléntibhe 1 nitial threshold
eated for four

Cross roce e Was
St P ro s S R G e Er 2 ine RS Rt edied et ke erformed under
the folloWiprandidarls: sdinperaiiststweravasicdBes $6uin orlanstisht %n@éraﬁ@@ tthat is, at a

temperat%lr’ea% tl%drg;]gé 82 gé(’: ?gl Eogv IIor tt%% oI“ so‘?vent carrg,g SB ugylé & rgtslall ed?.ﬁorator

'S | nven I on
under reélr?aﬁ preksutd (604 (9gpaseals: v4 $-50mipf Hy)ewth 4 hadnicmbaaturehf 05 M 03C. The

course ol" %ﬁ@tlotnlé‘ @Qs Bhowda b?fQ% i ed aﬁodld?o%%}hgl ?]r‘]]?é)sa%f? t?cg'ncc[rheg el given for

I's 20 advant ageous t
ﬂlustmﬂaﬁ* glav aMeglaa PRIRS afsafrectsr gedk ﬂn@dl%qsﬁwqugpoaﬂom eBhe rpeitang points
about 5Min the

-18-



in vitro assays. It is nore advantageous that the
conpounds di spl ay sodi um channel bl ocking activity of
wo e@g/osiom about 1Min the in vitro assays. |tPCEUS0641007830
nor e advant ageous that the conmpounds display sodium
channel bl ocking activity of less than about 0.1Min
the in vitro assays. It is still nore advantageous
t.he conpounds di spl ay sodi um channel bl ocking

given are e ‘?‘6‘?1{‘%?‘ 1§y the @iETipl, B PUBARICEFTOSM Fohymarghisnab pesul rriglation
of materialasBlayisfereitw@elfih @it inGOfip Qté@ﬂﬁtl&@nTB@st%mn@%umy of all fimal

o AR B B SRS P EER B AR, DL 5
magnetic reforiaheaiNMR Spbemestia nomiErangyes! dafa rWh@fgldsﬁiSﬁélﬂbﬁe f&Wllustration
only. Wheﬁjgivélpﬁ\ﬂ\hk H&t‘é is 15'&% eﬁ%\ﬁﬁgbﬁu hgrerrrllahor rlef’gﬁg%]tc grotons giverin

gem I cal state oth
parts per mijlin(@pgt f@éat%ioéetg?@reﬂwlsm (e s inBenal kt@ldfdml Heswvinmiged at 300MHz,

400MHz orCHOUMHZIeidg {he‘}h&lcd@é@ﬁﬁﬁgﬂto @%n\)@ﬁﬁ&lap%ﬁvﬁﬁo&lﬂseﬁor Elggamtstgaée are:

1td§b§nt te erat%J,E\le;a IS, nper at ure
s. singlet; d ‘ﬁ‘b b (51‘“13 » B gult &r?&rbé?aidoﬂc oIIIl a§6‘f“9’énﬁr viagnifies ap praghatic signal.
Chemical symittolgiisiva chedr ukil ai‘egm@‘s{ﬂﬂ@foﬂb@fng abheahtidne Qfé(i@éh P I(EoraE) S

cveizho, p SBMATPARTSEP G Pae T it B @iRie ™) ety s

(milligramsf ), medveepldsy, erﬁnﬂlhlyelﬁ@m«ma@gt(a)@hy (TLO) and
reaction tines are given for ill ustratl on only.
Melting points are uncorrected and 'd' indicates
deconposi tion. The Methedsf Spethatis - 18 WO 2004/ 083190

PCT Chiﬁﬁ&&dé &QE@ﬁgsethMHo@éaﬁ bk Bﬂa‘ﬁ@re@ Qéc%irdﬂ?gcb HRISchdifes provided

et s B S R BR B B b S s o e

Formulas exrepttwl‘m:gp @(ﬁmﬂt @thermss ormhq:vwe;p apratdnOftthe a'l’ﬂﬁxa@tskﬂll@& biti€apand
at | east

g ﬁ (re"l“ﬁéy noQ/EI C%HSP{lddQ 8% the fr:wesntl\(/)vr? Ea?:L%Srg § gynt e51zed usmg

oW Ng ques:
techniques knosistte Hieen Higiled b alrt, Sufrfetag mlmse desrelzdnfan oenpyR) Advanced Organic

Chemistry, Sﬁ%t Jﬂoﬂ@tfoﬂn Wile &f QAN Y&ﬁl N af@%\hm{?cegldf A emistry,
c ds(yys are for ilhr .tration I‘i;

arey and Shagiers 3ol 4. PO A Benge P (ns) #1 (s, NBr 9P Protective groups
in Organic $hin: E_lg 9 Lhreén AW QLS Fi, Véin Widey @ Sofs, RRY York, IN® rl9§ £pm

Comprehenglge ééﬁan eﬁ Ttr%gsi egpt %r %a Hrre% irhél 3 yéfﬁ&b(h-gﬁg%} ér%lhs.li\ll egztr %;ggmtwgs

Ha_ndbmm_mggqxtw@dmt Edrigky M&lrﬁozhaﬁi‘mhyﬂ‘ﬁﬁd OPa’ilgamon New York, NY, 2000
and referené%? pl'ié%lvthf}@l'no@‘ﬁe Hﬁ-ﬁg%{nﬁgnﬁé &P ﬁxﬁﬁ al %8%18011619s may. %eapaq%éesdjsmg

standard syl}tl}xptlﬁ d@quprgﬁtlonsmf eh%mgql] preplggoraihat‘aqm@mdliycavgﬂ@haﬂmm comimercial
sources, inclddRF A d@dichsoHERMaBCé QMQWE\'H@E rWHSSﬁg{na @@ﬂc?ﬁ% & hLGOUIS MO);
W

[ ons are us
Lancaster SmxéqsingdhampNi{)o nﬁgp ﬁgglunﬂ?fﬁ P SC()nMaykprﬁige ffesirmwall, UK);
Matrix Scietttif{d (Cobi{bés), B, C. mArécm dHntsbmtgle IP3Y) and) Ta8E ®BkI3 )Ohemi®Bls (Rockville,
MD). (mlligrans(s)), nmol (noles), mmol (mllinoles), eq
(equi val ent(s)). Methods of Synthesis Conpounds of the
pr eB@mroqeﬂmemasmbefé bareib éorpyepaizig thn:mmpd;umg nhay ifidRle one or

more steps o%‘f)g%{%ﬁﬁ% Qfogff dml')ll atﬁ)%g ?Xﬂscﬂ” xﬁ':@ ag1aﬁss%1é}{ as, frgs elﬂ%atltOB distillation,

column chrcgygingraphy sk Hﬁora%f@&r@hypbmdweasfﬂem@temapwﬁw) asfiilned
chromatogr@hfl @L{d/mglepl@gsuf%tchﬁﬁﬁ&‘to%?apﬁ‘)p?ﬁf T&nt TB@pIB@lﬁtsoJaﬁ be a{a}[actenzed using

varions tec q artisan. lThe nove ounds
hf“ﬁ%}ee*nvm Wfowa i i chestigt g %Wfilﬁéﬁoé%?ﬂéﬁfﬁ@ll wmtw
known to those skilled in the art, such as those
descri bed, for exanple, _i19_Advanced Organic

—



10

15

20

25

Chem stry, March, 4'h Ed., John Wley and Sons, New
Yor k, NY, 1992; Advanced Organic Chem stry, Carey and
weeovdiogdigy Vol. A and B, 3 'd Ed., Pl enum PressPCT/I82004/007830

New Yor k, NY, 1990; Protective groups in Organic

Synthesis, G een and Wits, 2nd Ed., John WIley and

Sons, New York, NY, 1991; Conprehensive Organic

Transformations, Larock, VCH Publishers, Inc., New

Yor k, NY, 1988; Handbook of Fbterocycllc Chen1stry,
resonanéa H iabhdz Rgz NMiRY), Rdzbearand itlitraviglet spektrosdpy GRrand UWNeMrragorkstallography,

ef r

elementMYat‘nalgg 9 %)nd I%EL% % rﬁ{g? %gt?] Ilgétl'g I\Jf% I@ﬂeﬂod &%r(ﬁéc"ﬁh% g%gp
manipulggon gurificatiend atrr@:ugy rﬂehteﬁca@ort ang ﬂsmﬁﬁfmon @Wswezilfkn@mm @ng|skilled in the
art of cREERGHSRRESs.t hat are readily available from commerci al

sources, including Aldrich Chemcal Co. (M I waukege,

W) ; &i 1@ Hedertodit Fhe(%uctl%rg% grogwlﬂressentmompotlg%élggctr@?d in the
SchemeSWEIbR @S Se ﬁlﬂdﬁ@ﬁhﬂiﬁﬂa{ﬂdﬂvﬁm a@fa]bhaﬁf, quiﬁlg th% istandatdfudednal, group

transfoq%%&%nﬁgg\}aﬁ t()%’og%\éﬁl E(:lr_],‘il lgie to é)ﬁow %eggédggxﬂgcglﬁlgs described in

this invéioh.d Chem cal s (Rockvi l | e, The procedur es
descr i I?eq Vgl‘%[tl%h{'mf rgcgdlfg’c)ép$£ e\?l#lgﬂ @ﬁ’l ﬂe'b%vﬁQ{‘EB%BEQ Skill®in the art, are
i ncl ude one or re steps rotecting group

within thgwpmndttq:a@h@gsa(pfdhlgfnvgmopf ]Fl@gltqvgtﬁlongq}tqﬁ toglee limited except as set forth in

the folldvagg M@l | 1 zation, distillation, colum
chr omat ogr aphy, flash chronatography, thin-1ayer
chromat ography (TLC), radial chromatography and

Schemédii:gh- pressur e chromat ography (HPLC). The products can
be characterized using various techniques well known
in the chem cak arts, including proton gnd carbon-13
nucl ear mag ef1c -19 WO 2004/ 083190 uS2004/ 007830
resonanceg od3C NNRjigoci nf rar eds, toN-RMBR| et
spectroscopy (JR and’t@&;gg“?ay crystallography,
el emental andl ysis andiekfebC,and mass spéctronetry
(LC-M5). Methods of protecting gF;~ | Folad:i /P,
purification, structure |dent|fmo arjd Ne:COs toluens
quantification are well known to one @kllled in the

.art of chem cal synthesis. 5 It is understood that the

functi onal Bps present. %ﬂcgonpounds des@ti bed in
the Sgheme B’IOM/can,be fuft’her ani p ed, when
approggﬁa R”/ cogHNHae sk dkar d fq@ POONBoc
transfo |on techni ques avai |l abl e~ ghose skilled

in the art, Mt o provi de desired conpounds described in
this |nvent|oﬁ O her vari ations or nDdelcatlons
which will be obvious to those skllled in the art, are

10 w tIQ bl b %célcéj 91%@9%;2&2 Q&Fh s e d M}h %‘bﬁtgl c%ﬁnta.ka%]by activation

This invention is no except
with H@Byr (hydrpxybenzetriagelp) ip Wierpgeserica phas suitgelh é@fbodlmn%ulﬁisas e [1-(3-

d1meth%hbW@ﬁyl@ﬁrbbdurr@@\)n'mg%ro@lethylannne (DIEA) in dichloromethane or
THF to give the protected hydrazide 2. There are numerous other suitable methods to activate carboxylic
acids for coupling formation (see March J. "Advanced Organic Chemistry", 5th ed., John Wiley & Sons,
New York, pp. 506-512 (2001). Compound 2 can be converted to a variety of unsymmetrical biphenyl
intermediates 3 by means of a variety of coupling reactions. One type is the Suzuki reaction wherein
bromo, iodo, or triflate compound 2 is reacted with an aryl boronic acid in the presence of a palladium

catalyst such as palladium acetate with triphenyl phosphine and aqueous sodium carbonate in a solvent
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HOBt, EDC, DIEA, CH2CI2 2 R 7 B(OH) 2 Pd(QAc)2, Ph3P
Rs I \ Na2C031 toluene Rs R3 R3 TFA, CH2012 R I/ Rs
WO 2004/089CONHNHZ NaOH (ag) Rs Ra CONHNHBoc / IRSI/BR025007830

4 3 1In one protocol, 3-bronobenzoic acid 1 is coupled

with t-butyl carbazate by activation wth HOBt

(hydroxybenzotriazole) in the presence of a suitable

carbodi i m de such as EDC [ 1-( 3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de) and
such as dplpene prdpgd-wivept ik aen-popEA) (Fe¢ Surwkh| ¢fmb fbtnaRey..06, 207, 1995). A
variety H’!Eylt’tﬁrcﬂicva%ldts he chn%E:‘fzﬂ@Qvﬁﬁgl% ELAe %replllgg E@nv@ﬁlg t%z/ ffom the

rous other suita ods to activate car
correspg szsafiflc?fm@éwlpﬁh@e PrororEeriipmit (SO IRPIAILT demmwah%eé@wm J.E, et

al. Tetr Eke@ﬁﬂl[@tt@%M’/Si 1mx19985]t Br £0rignarioBipeMIThyved k‘)b?%&meml\?‘ﬂﬂ
e conver
malky“i’oratg [Iv)ar 63} h é{%‘?‘ﬁﬁé’% 45?&1'19&[{[}% éﬁ%%qbn‘?“ﬁ? &r Fre @ 4tdeMed Chem.

40, 4208431 (ﬂ@%?i)]s P@r&l iratares edryal@fbeasedusian gltdreaiot ico@$l. bofdhe: acids in these
Pd- catafy)é&fc]ohﬁhr}gt}gact?&ﬁﬁg rgl[u? %Cﬁ c'eetgzgt %%%yzeedrﬂl Lel?tr %%84%@99@ he boronates
can be %élﬂbbprﬁqudrf@ﬂpthé gevhbremides dodiddsland] tnﬂvp@@edlanasuyﬁenat@w@hg the method
describ@SbyRdhlaRAMU ACEL B1E M. N5t 1d4PRR QYdOOH h Qﬁ@ﬁbé\’}%oé%g group of

eous sodi um carbonate in_a solvent . -

compousgld 1y GRS TSPy SETI SO o T osaetic A ingfieiuaemsibgnea o give the
TFA salt Of Bydkazeie 4 villiccad e Besph@IPANquedus BROBUZMKbn. et al .

Chem Rev., 95, 2457, 1995). A variety of aryl

boronic acids are conmmercially avail able or can be
Scheme2:epar ed conveniently fromthe corresponding aryl

brom de or iodide by converting it to an organolithium

derivative [Baldwin, J. E., et al. Tetrahedron Lett.

39, 707-7104#998)], or a Gr| gnard reageng, f ol | oned by

treat gent ) 5tr|alkyl ‘at BFfLi , J.

MVed. CHeny ;38: "CoBMU~:4 578,01 996), a?ﬂgr

bor onat es cam al so be ustedCFaSIa an al ter n'éstlve to aryl
boronic acids in these Pd-catalyzed cdupliing
reactions [Groux, A, et al., Tetrahedron Fett., 38,
3841(1997)]. The boronates can be easily|prepared
fromthe aryl brom des, iodides and trifl ®loronet hane
sul fonates usiglg the nmethod described byRI\/Urata M,

et al. [J. Chem 68noniaGHsCH68 (200 The Boc

pr ot ectric r?}g N N

st and®d go |No CONHy j f | uor oa < &ei d | nd—cosEt

di chl or omet'ﬁane ‘Hto give the TFA Yal® of hyldrazide 4

whi ch can be®esalted with agueous NaOH &ol uti on.

In Scheme 2, a method is described for preparing 5-biphenyl-3-substituted-1, 2, 4-
triazole derivatives wherein the substitution can be esters, acids, amides, etc. (Catarzi, et al. J. Med.
Chem., 38, 2196-2201, 1995). Reaction of hydrazide 4 with carbethoxy-S-methyl-thioformimidium
tetrafluoroborate and triethylamine in dichloromethane gives oxamidrazonate 7 which is cyclized to
triazole ester 8. The reagent carbethoxy-S-methyl-thioformimidium tetrafluoroborate is prepared by
reaction of ethyl-2-thiooxamate with trimethyl oxonium tetrafluoroborate (see Catarzi, et al. above) in
dichloromethane. Ester 8 can be converted to an amide by heating it with the corresponding amine, in

this case ammonia, in a solvent such as methanol. Ester § can be hydrolyzed to the corresponding acid
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Schene 2. 3 R T N2+ BF4 3 H2 RR7, "\ -'"[: R
CONHNH2 Et 02C~SCH3 R7A\\ NONNHs i / RS Rsi /| R4 O --
WOOENS3140 Et 3N, CH2CI2 R5 7 Heat if Ammoni a, EBHE3O20RB007830
RA\\ NER/A\ N RBi Ra\>CONH2 r Ra |l \ COREt R5
N,NR6 RS NN HH 15 9 8 1In Schene 2, a nethod is
descri bed for preparing 5-biphenyl-3-substituted-1, 2,
4- triazole derivatives wherein the substitution can
be esters, acids, am des, etc. (Catarzi, et al. J.
under stMRfArd coallietons, and8he Rdirg2RAlcan BOOM)ertddeaad drfide Gder a var1ety of

condltloé% Sl{cglaf‘ tgxf)ie %cgé%q, 18$§E)e tegf)i(gc?céfm tlyar%%t%r g] c%aﬁfbe reg]ucedqo d primary
alcohol dAltbhﬂODﬂf)@mElemﬂ)dmn‘ngcésdlmd&(maEHa)zmmm\@dekompomids p&Formula (I) wherein
'is hyﬁl)(&%ﬂngtﬁg %‘nﬁt[\)eﬁzfé &3 %ﬁl# & co§ver§ﬁ % { &20&A alcoho b reactmn with a

car ormmdium tetrafl uoro

mixturejod hﬁm@rpbnr@ltydme ol Sisicho refzeRitihgi} apPOtichiP ek AR aS T fpuch prirmary

or secoﬂdﬁfyrﬁ?ctohylldeﬁ'?%@moﬁ{@stegﬁ caf bared Qb a8zdd Sbg% rgﬂfib@ir Fmett®Hs, including
bove) in chl or onet hane, Ester can

ox1dat1cgld?]@g?tfng ¥i28 Oélﬂlzg}glraa@eWthal Chﬁ’“fl‘fm Reses rqaﬁ@t Such alcohol can also
be conve@ddrte s placriticrigriativaBy, foriexarple Seadsewat®hly Amidogulfurtrifluoride
S0l nY met hanol ster 8 can be hydrolyzed to
(DASTIR4! g{é%"’r’é;@a“%ﬁta?%“ceé B D 004! 083190
PCT/ USZOO4/ 007830 under standard conditions, and the
Schemd £SUl ting acid can be converted to an am de under a
— variety of conditions such as those described in
Schenme 1. Additionally, ester 3 can be reduced to a
primary aLcohoI with, for exanple, sodiu borohydr|de
(NaBH4) , provi de of For mul ®) wherein
RL is t hyl .R rnatlvel)f‘?\ S cSan be
convert déd to A secondar &’ cohol g T aBtignWith a 5
m xture ot Iithium ta, &353 %lgde and GrFisgné}d reagent
in an aprotic sol ve feherds THE Such pr iawayop,oror
secondary al cohol deri ved fromester 8 CatPB¥FMNIFRAer
derivatized by a nunber of nethods, including
oxi dation to a ketone by an o@cq%zi ng reagent such as
a chrom um baseg, r eagentCH)

5

In Scheme 3, a method is described for preparing an unsubstituted 3-triazole ring system
(Lin, et al, J.Org. Chem., 44(23), 4160-4165, 1979). Ethyl-3-bromobenzoate 10 is reacted with an aryl
boronic acid as described in Scheme 1 to give biphenylester 11. The ester 11 provides a preformed

biphenyl intermediate that can be further elaborated to compound 4 and related derivatives as described

-9 .



be converted to a fluoride derivative by, for exanple,
reaction with diethylamnosul furtrifluoride (FAST) in
wale@hogaiset hane at reduced tenperatures. 10 SediEDS2084/007830
R7 B(OH2 R3 R6 R7 Br R4 Co2Et Rs Rs 6 ~ R4 COREt i
10 R5 11 Pd(QAc)2, Ph3P Na2CC3, toluene 1. NaCH,
CH3OH 2. CDI, DWMF, NH4OAc OCH3 R3 (CH3)2N-( R3 OCH3
Rr~\ leek NNR | CONH2 R6 11 RA Oheat R6 1 R4 Rs RS
13 12 1. NH2NH2 2. HOAc ~R3 R7~- NR6 RA R5 NN~ H
in earlief Hchiemep A-2SdhbireScBsmea3, wetihidds fanveitside rinisld 12 andepstepdard ¢pgditions.
e 4 “tri i na- ' -al
spemfmja%g@@yg% h%cgw%g?oz {3 'éf@[ﬁé%%%{diﬂfg%tds\%%%%gheﬁ LttRratef tvid |
carbonyﬁlﬁlg,lgazgl_etgpg}}ﬁlbgwggﬂ wegby the pddidensef amoniadp tt@rfqu of ammonium
acetate ROF @ YUnGdAT]. d\rf8e YEHGhABH forMardab ekl 1d-Sralik ¥&hted to give intermediate

5 13 wnich BRENHETHR bt e o Chat L REVFUF ther ol abor At ec

to conpound 4 and rel ated derivatives as described -22
Seheme? 2004/ 083190 PCT/ US2004/ 007830

3 3
S RY x-BIOH), S8
> ] \ (2
Brips NHBoc £ Rs RS " NHBoc
—_—
22 Pd(OAC),, PhyP R® 23
Na,COj, toluene 1. TFA, ChyCl,
2. NaOH, H,O
3. NaNO,, HCl, H,0
R oNL_COCH, s
R7\\ N R7 O
> N~ o 4
Rl [ R L V—C0,CH 2OA% CHiOH, H,0 i o Z Nyer
# R° N ‘ RS
25 24

10
In a protocol to prepare 1-biphenyl-3-substituted-1,2,4-triazole derivatives, bromoaniline
22, wherein the amino group is protected with a Boc group, and an arylboronic acid is converted to a
variety of unsymmetrical biphenyl intermediates 23 as described in Scheme 1. The Boc protecting group
of compound 23 is removed as described previously and converted to its diazonium salt 24 by standard
15  reaction with sodium nitrite and HCI in water. Addition of compound 24 to a mixture of
methylisocyanoacetate and sodium acetate in methanol and water gave the triazole ester 25. The key
intermediate 25 can be then converted to a variety of useful derivatives using the methods described in

Schemes 1-3.

20  Scheme 5:

Ra R7

3
T Y »!
RS 7
% R{ %
(HO),B 3% “NHBoc g . P oo
—_—_%
26 PA(OAG),, PheP R

Na,CO;, toluene

-23 .



5

10

15

20

in earlier Schemes 1-2. In this Schene 3, ester 11 is

converted to am de 12 under standard conditi ons.
wepmaiogiteml |y, ester 11 is hydrolyzed to the PCT/US2004/007830

corresponding acid which is then activated with

car bonyl dii m dazole (CDI) in DIM followed by the

addition of ammonia in the form of amonium acetate

to give amde 12. Am de 12 in dinethylforman-ude

di met hyl acetal is heated to give internediate 5 13

whi chn anheintidhaatiedrabdols deycdibakzinrehdnesdc@bndet @ove the Boc-protected

anline Z@ﬁg %8}1%2'%1 84 0l; gac%é érfu]bar%&r@s % estﬁz?g?a&éryé E{o@%ﬁg Gr tritfate is

converte ¢ yearEtylof uﬁﬁl/mme@m(]nghengl 1nmg®qlatqs|2@ agdespgipdin S¢heme 1.
HZO C=R3I RBN-"CRCH3 7RRr \/ RR5
~N~- Co2CH3NaOAc CH3OH, HRHOR R4 Nz- G-/ R5 25 24 10
Schemel6y a protocol to prepare
1- biphenyl 3-substituted-1,2,4-triazole derivatives,

T 0 elnthe Fho group i s protegted
bgBQ @you&ﬁ%ﬁﬁ% aﬁbl bor'dni ¢ aci is_co tedI
R Var cmf—g];@yme‘t 6l | pheny it e i -Alkt
23 @s desCrjbed i chemaFr Z phe BBc (1%t eEH nh_r ol voi
of conpound®23 is removed as described previ ousﬁy &nd
converted to its diazoniumsalt 24 by standard 15
reaction with sodiumnitrite and HCl in water.
Addi tion of conpound 24 to a m'F?ﬂure of NaOH | EtOAc
met hyl i socyanoacet ate and sodi um acetate in methanol
and water gave tpé’triazol e et \g 25. The key R3
[ then convgsted to a varie
useful der i@ Ve @’ the-frethods descri e
Schenes 1-3. Rszch 5. R3 KoAc,&tolBr R 3 s
NHBoc R/ R6 R 4 BS¢ RI . 267°PR( OAc) 21 Ph3P R5 4

In accordance with Scheme 6, 31 and 32 can be converted to a biphenyl intermediate 33
by using, for example, a Suzuki-Miyaura coupling reaction with a palladium acetate/triphenyl phosphine
catalyst system. The biphenyl intermediate 33 can be converted to imidate HCI salt 34 under standard
Pinner conditions using, for example, a concentrated hydrochloric acid ethanolic solution. The imidate
34 can be converted to triazole 37 by free basing using a biphasic mixture such as EtOAc and NaOH to
give ethyl imidate 35, followed by treatment with oxamic hydrazide 36, an alcoholic solvent such as
ethanol and any one of many appropriate bases, including a metal acetate base such as potassium acetate,

a tertiary amine base or a metal carbonate base, followed by heating.

Scheme 7:

KOAc , EtOH
70°C
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Na2CCB3, toluene 23 -23 WO 2004/083190

PCT/ US2004/ 007830 In a variation to the protocols
waele®ensied in Schenes 1, 3 and 4 above, the  PCT/US2004/007830

Boc-protected anline 26 containing a boronic acid

group or boronate ester and an aryl brom de, iodide or

triflate is converted to a variety of unsymetrica

bi phenyl internedi ates 23 as described in Schenme 1. 5

Scheme 6: 33 RB(OH2 RPd(OAc)2 / PPh3/ RR3 Rer

| I Toluene HROR7 Il HO (g) rrr Br CN G~/ CN R\

A kYl 1 RyRikion R(doherR 6, tRAmiHate34 iSdonFerd to Bﬁz@ #Bglré%iaddiﬁon
Rs NH HO 34 R2 NaOH EtOAc R3 H2N-NUR R3 YR7 1O 1
of oxangphidyazide 36, an gleohpliq ge{yentguch as ethanghand gy gre gt JpEAPRPpriate bases,

includidf@AGstal Bt badRSudils pdi@ssfum acdfate, 4 RrtAGLOKHEBEE, oMalildial carbonate base,
, 31 and 32 can be converted to a bi phenyl

? hene 6

followe EWE?EWE%H ate 33 10 by using, for exanple, a
Suzuki - M yaura coupling reaction with a palladi um
acetate/triphenyl phosphine catal yst system The

SC—ﬁlmbsf‘phenyl intermedi ate 33 can be converted to imdate
HCl1 salt 34 under standard Pinner conditions using,
for exanple 8% concent r at ed’ hydrochl oric aci é3

et hangfi c /Ytion. The i mi g+ 34 can beZonverted
to triaggle Nfree basi g using &dip ‘pﬂc\a’g}\!xture
c and & t‘o—gi‘ve—etrpqﬁlfi daf e R
follo tredtent wi TdHeBKARFR hy ide 36,N-aM
38

al cohol i ¢ sol ve¥ &uch B8 M- Kor Na

-

In accordance with Scheme 8, compounds of Formulas (I) or (II) wherein R?is H, 38, can
be converted by deprotonation with a metal alkoxide base such as potassium zert-butoxide or sodium

tert-butoxide in an appropriate solvent/co-solvent mixture to yield a salt 39.

EXAMPLE 1

3-[3-(2-Trifluoromethoxyphenyl)-phenyl]-1,2,4-triazole

Step A: 2-Trifluoromethoxyphenylboronic acid

To a stirred solution of 2 g (9.5 mmol) of 1-bromo-2-trifluoromethoxy benzene in 28 Ml
of tetrahydrofuran (THF) at — 78°C, was carefully added a solution of 5.9 Ml of a 1.7 M solution of t-
butyl lithium in hexanes (9.5 mmol). This reaction mixture was stirred at -78 °C for 45 min. To this
reaction mixture at -78°C was added 2.58 Ml (11.1 mmol) of tri-isopropyl borate and the mixture was
slowly warmed to room temperature (RT) over a period of 16 h. The reaction mixture was diluted with
water and made basic with 2N NaOH solution. The reaction mixture was washed with EtOAc. The

aqueous fraction was acidified with 2N HCI solution and stirred for 1 h at RT. The reaction mixture was
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15 et hanol and any one of many appropriate bases,
including a netal acetate base such as potassium
wW@e@uagaE9 a tertiary am ne base or a netal carP@DOs10e4/007830
base, followed by heating. Schene 7: R2 R3 H2N, NYR R3
/| 0 R7~( NRL 36 RT OCAley) RRI r\ R2 KOAc, EtCH
s4NH HJI R5 NR37 R70 oCR 20 3Q -24 WO
2004/ 083190 PCT/ US2004/ 007830 In a variation to Schene
6, the imdate 34 is converted to triazole 37 by
extractedivitie EtO Axdkobid ttheoomrgandd fravxiams veerhy akbed ille wa6r, satnrated dakbsdlgion (brine),
dried ovgr%a §(94 and i Lﬁt@rgasTﬁé ﬁ@a%l\fra?g&c@lﬂ%teqqg glgé t%ﬁx co %ound as a white solid.

I ate bases I NC acet at e

MRSUDRIDG, Sova386 G e S0t et Ho7 b5 B o de S D38 (1,
— 7.3, 0.2l HEar gt e 0 €8l 1n) Schene 8
73 oggizmH}?g%@%@@t 8@@ lH)%zﬁleﬂs mﬂmbeR(Ni.[ ﬁ%GOQQ Sch
Tol uene THE 5 N-NH 39 MR38 where M= K or Na 10 In
Step B: aCCOr HARLB (M tiflussonansydhengipbrobneds of Formulas (1) or
(I'l') wherein R2 is H 38, can be converted by
deprotonation with a netal al koxi de base such as
pot as¥$o asvlbiden of HLAdExH $8 nurol)sw dihy hd-bromobertzgaio i died Mhofgpluene at

RT was ?gd%ﬁ ?gg @g&{%ﬁfﬁ@f 46@19ki§(mp‘1{1§ﬂ“ph@ﬁﬁﬂéf Ealfa@iu)ﬁk(ﬁ! @94"‘g @laﬂ 8tmm01) of

2-trifluoromethoxyphenylboronic acid, 2.22 Ml (4.45 mmol) of 2M aqueous sodium carbonate solution

and 7 Ml of ethanol. The reaction mixture was heated at reflux for 18 h. The reaction mixture was
cooled and diluted with ethyl acetate and water. The organic fraction was separated and washed with
saturated NaCl solution (brine), dried over MgSOQy, filtered and the filtrate was concentrated to an oil
which was purified by chromatography (silica, 1%, 5%, 30% successively ethyl acetate: hexanes) to give
the title compound. "H NMR (CD;0D) (8, ppm): 8.02 (s, 1H), 7.97 (dd, J = 7.8, 1.2 Hz, 1H), 7.60 (dd, J

'=7.7, 1.3 Hz, 1H), 7.50-7.33 (m, 5H), 4.31(q, 2H), 1.31(t, 3H)., Mass Spectrum (ESI) m/e (M+1): 311.2.

Step C: 3-(2-Trifluoromethoxyphenyl)-benzoic acid

A solution of 0.3 g (4.19 mmol) of ethyl-3-(2-trifluoromethoxyphenyl) —benzoate and 8.3
Ml (8.3 mmol) of a 1N solution of NaOH in 12.5 Ml of methano! was stirred 18 h at RT. The reaction
mixture was concentrated and the Ph was adjusted to Ph=2 with 1 N HCI solution. The mixture was
extracted with ethyl acetate (EtOAc) and the organic fraction was dried over MgSO,, filtered and the

filtrate was concentrated to give the title compound as a white solid that was used without further

purification.
Step D: 3-(2-Trifluoromethoxyphenyl)-benzamide

To a solution of 0.94 g (3.36 mmol) of 3-(2-trifluoromethoxyphenyl)-benzoic acid in 17
MI of DMF was added 0.55 g (3.36 mmol) of carbonyldiimidazole (CDI) and the reaction was stirred at
RT for 4 h. To the reaction mixture was added 2.6 g (33.6 mmol) of ammonium acetate and the reaction
mixture was stirred over night at RT. The reaction mixture was partitioned between ethyl acetate and

water and the organic fraction was washed with brine, dried over MgSOs, filtered and the filtrate was
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cchi> 3-[3-(2-Trifluoronet hoxyphenyl)-phenyl ]
-1,2,4-triazole Step A
w@200ni083190r onet hoxyphenyl boronic acid 20 To a BCT/DSB04/007830
solution of 2 g (9.5 nmol) of
1-brono-2-trifluoronethoxy benzene in 28 M of
tetrahydrofuran (THF) at - 78C, was carefully added a
solution of 5.9 M of a 1.7 Msolution of t- butyl
lithiumin hexanes (9.5 mmol). This reaction mxture
concentfd@& Blid edi@@ vads pudBed®yf dfondbography (slliza s S0P eactssoely EtOAc:

L e T

war med t o roomtenperature (RT) over a period of 16 h.
qd Wik oat er and made
e reaction mxture was
washed with Et QAc. The aqueous fraction was acidified

Wi th 2Noiiedn SQ). 1812Q0.48 Ry dfiBL@Griflkordetioxgbhell)-bdifz@mide in 1 Ml
reaction mxture s -25 WD

BERC T E ok R I ——

concent@fe@@Mazud. ' Bcthis@nseriabine. sl heatetid 4chl wastadded (50281gr(@156 dhmol) of

hydrazn}%%y%lrgfe élaclll h?ﬁeacéxcpl{ I%’lln l%ré wasdhea%g a0, 1%'9% gof'h@l%gctlon nﬁ'xture was then

e Was concentrate lve
concenttatetllagd potifmah betaeendEt@ictad siriigd Naﬂ@i&u\mh{t@cilaf) orggric fraction was

washed Slﬂ?om;}e %19& &\gijgE]»Oi ¥1ltgx'ed ln@thﬂ?iltrage vlr'zbs cor?ce&?atécﬁ cghe re]sldﬁe was

punfled|.lqy chqug@gllaghy gﬂlca 804, 3 !I_sqqyesmgelz gHe(Bl? agetorfgﬂo gq(g’he tltle
compouﬁMtﬂ)Nmﬁb @@93931%)56 PoeD: sEszl (E{ 1) 8. @ef (%}%52 7.98 ((izmggm ml ) pmz 7.3%(m,
- oa ution o g nmo 0
3H)Ma%§t$?§9‘ft @:gé Zl}‘l[?g)asggfn 14.5 M of toluene at RT was
added 0.25 g (0.218 nnDI) of
tetraki s(triphenyl phosp pPgld adium(0), 0.94 ¢
(4.58 mmol ) of 10 2-tri uoronethoxyphenylboronlc
acid, 2.22 M (4.45 mmol) M aqueous sodi um
carbonate solution and 7 M et hanol . The reaction
m xture was heated at 8 h. The reaction
mxture was cool ed and gt g\l (th ethyl acetate and
wat er. The organic fraction was’ $eparated and washed
with saturated NaC solution (brine), dried over
MySO4, filtered and the filtrate was concentrated to
s el hyrighe omat ography (silica,
0 [ y et hyl acetate: hexanes) to
gi ve 15 the title conpound. 1H NWVR (CD3OD) (8, ppm:

8 02 (2§ 2,2]2, t’bmﬂu%ro%?hoﬁ(g@heﬁl Brofidd, 1.2 Hz, 1H), 7.60
(dd 1H), 7.50-7.33 (m 511),

4.31(q, 2H) 1.31(t, 3H).. Mass Spectrum (ESI) nie
(Mr1) Aﬁ)llihoﬂ of 0.35 02 famol) of 2- “bromophenol, 0.63 g (3 mmol) of 2,2,2-

trlﬂuor%eéligy&; h f l %elﬁtlorl])o ﬁ%%gigp 1¥1JnF; rgj&?tzeq}l 5 nﬁ,cdf%l\%lgvﬁs reacted at 150°C in a

microwetehsybter8 (I(ezsqnall Ghemtra n%ltﬂ’qlmpm)e fry BY mith e gpdingigRE, the reaction
rmxture%as(d%ut%? QAR kx)ate?gnc?exirle\ll:@@lvﬂﬁ Etﬁg a@état@laﬂlé drPanicZratibh wad dried over

was stirred ereactlon mxtu?1
MgSOmBléerWéélmﬁlﬁi‘té@’a&?fdm?fﬁ’@teﬁh TR%@“SEﬁ VastaglisoPypHhomafpgrphy (5%,
10% sudcedilde B®McUkdxaibs) hhgvethadity @mpasnd. extracted with

ethyl acetate (EtOQAc) and the organic fraction was

dried over MgSH4, filtered and the

Step B: Ethyl 3-(2-(2,2.2-trifluoroethoxyphenyl)-benzoate

)
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filtrate was concentrated to give the title conpound

as a white solid that was used wi thout further 25
w@eofsxad i on. Step D PCT/US2004/007830

3-(2-Trifluoronet hoxyphenyl)-benzam de To a sol ution

of 0.94 g (3.36 nmol) of

3-(2-trifluoronethoxyphenyl)-benzoic acid in 17 30 M

of DMF was added 0.55 g (3.36 mml) of

car bonyl di i m dazole (CDI') and the reaction was stirred

at  RTofaspludorhof 2Tog (dkfemmeR of 2-tiflusiocthorphwas badddedin 23 &L of

toluene %t ﬁf %Pse acf\%ggs)(l) é7t g g 4’:5(}%912 Hﬂﬁ?ﬁﬁ&@%ﬁﬁ%{}ﬂh@%ﬂﬁm{) ggﬁ:atd uQIRO) 0.2¢g(10.3

mmol) qﬁ3>@ttquecaﬂ@§ylpbﬁrwibmome@db%?wée(ﬁl Sumyal) ofedd @ﬁUéO%ﬁadlum carbonate

solution¥@h 8% N ethgﬁ)l 0‘1‘&?1%5&10}‘1 L ReticQhhs BascdR SR tM I8, Bt RSetion mixture
dried over |[tered and the filtrate was }%anxmﬁﬂwd

was coolgggagl éél@idgwtfp@ﬁvl @3@2@9 O I he CrsRRE fpriiongs sepRit
with sati@EdNLE] Yehgiop Wbride), Aeledyvet MoS TR tiidgfed phy thé Silthatcwas c30%ntrated to an

oil whlci ov%ﬁiu C@s%%é@né@%%aﬁ%ﬁ%lr%%@%%éw% olw_c%fssw%@fﬁg acgta?e hexanes) to

give theffitle3olBeun2- Mass SperomonESh oxy ity B}S.phenyl [ -1 2
4-triazole 5 A solution of 0.137 g (0.48 mmuol) of
3-(2- trlfluoronethoxyPhen I)-benzan1de inl1lM of

Step C:N, N- di3d2 : rorgetheryvakankliphenylrlad4-{iggolpeat ed at
120C f19E tide &bnﬂfouﬂhf‘éaﬁ Ibe bicpred tiﬁng' ﬁ@&ﬂh@@miﬂﬂﬁr to that described in

gé§ n%ga#ed in vacuo. To this material in 2.3 M of

Examplg d o3t d was added 0.028 g (0.55 mmol) of
hydrazi ne hydrate and the reaction m xture was heat ed
at 90 Cc for 2 h. The r ' ] Xxture was then 10
concentrated and partitione etween Et OAc and
saturated NaHCCB3 sol uti ons_The organic fraction was
washed with brine, dried o MpSH, filtered and the
filtrate was concentr ates dsi due was purified
by chr omat ogr aphy (SI|F 2 9: 1, 3:1 successively
CH2C12: acetone) to give tﬁ@”%?%“e conpound. 1H NMR
(CD3OD) (b, .ppm: 8.32 (s, 1H), 8.06 (s, 1H), 7.98 (m
1H), 7.50 (n1 3FD, 7.39(m SFD Mass Spectrum (ESI) me

. 06 QLCE3-13-(2-(2 2

£ 2riazdle i 270l e 20

Mass Sﬁc&pmAESlZm(eZ(M+2> 3’38(“ uor oet hoxy) phenyl brom de A
solution of 0.35 g (2 mmol) of 2-bronophenol, 0.63 g
(3 mmol) of 2,2,2- trifluoroethyliodide, O. 55 g (4
nol ) of potassiun1carbonate in 2 n of DVF was
reacted at 150C ina 25 n1cromave system ( Persona

Step AiCheni J¥lethyl 3 degxaphenyl)-4-gporgenggaie ~ After cooling to
RT, the reactlon

To a solution of 2 g (8.45 mmol) of methyl-3-bromo-4-fluorobenzoate in 28 mL of
toluene at RT was added 0.49 g (0.42 mmol) of tetrakis(triphenyl phosphine)palladium(0), 1.95 g (8.9
mmol) of 2-(4,4,5,5,-tetramethyl-1.3.2-dioxaborolan-2-yl)phenol, 5.1 mL (10.15 mmol) of 2M aqueous
sodium carbonate solution and 14 mL of n-propanol. The reaction mixture was heated at reflux for 18 h.
The reaction mixture was cooled and diluted with ethyl acetate and water. The organic fraction was
separated and washed with saturated NaCl solution (brine), dried over MgSOy, filtered and the filtrate
was concentrated to an oil which was purified by chromatography (silica, 90:1, 30:1 successively

CH,Cl,: acetone) to give the title compound. Mass Spectrum (ESI) m/e (M+1): 247.0.
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m xture was diluted wth water and extracted with
ethyl acetate. The organic fraction was dried over
wOoRBDs3190 | t ered and the filtrate was concent r B BEUS20041@07830
resi due was purified by chromatography (5% 10%
successively Et OAc: hexanes) to give the title
conpound. 30 Step B: Ethyl 3-(2-(2 2
2-trifluoroethoxyphenyl)-benzoate -27 WO 2004/083190
PCT/ US2004/ 007830 To a solution of 2.5 g (9.8 nmol)
3 Lixifinben enylé-filunroB&izodte of t ol uene
at RT was added O. 57 g (0.49 mml) of
tetraki s(triphenyl - phosphi ne) pal | adi unm( OZMD'
(10. 3 A mirdiry olok.7 3(&t hm)oif)ccén@ %Mﬂéﬁ?t%m b- 4afb40d0ben20ate 246 ¢
(10.6 m%xo% die Z(Zlgﬂfﬁlomw tr1ﬂﬁo£%tﬁ%@tﬁfb§at§ QRl Y73 & AIORORRDS of cesium

so] UthI’] and 17 of he reaction m xture

carbonse 1 WPAAT PRI o B CIt S b-THE BT GHPIIX Yy Gogartioned
betweeB® 200l @dted MThetiqhdsue Hyw wdd eﬁﬁrzf&)ﬁd vathaitene ardwile vathigfied organic

fractlong g/t%ﬁ?r%ggil Gl rﬁgrg#rme %1%6%@%?&\2%?(54 a&g %@gremgeefﬂgg\gfap concentrated
and purffied tbg cledmatograplye(silicd, t fia Be% wasesonlyditOAatedanes tapgive theltitle '
compo%@ aggwﬂ@egsoﬂﬁ rM{isjs %gec@r}ﬁ Bl @%g QM+§P %%9 68| lica, 1% 5%
% successl ve " 'acét at e: héxanes) to give the
title conpound. Mass Spectrum (ESI) me (M+l): 325.1.

Step C: 10 St 3 2- (2 22 Tr1ﬂuoroethoxv)—phenvl) (4-fluoro)phenyl]-1,2, 4- triazole

Tr or oet hoxyphe [ - 4-1r .

R P R R e
ExamplripSteghC 8. sim |l ar to that described in Exanple 1,

Steps C- E. EXAMPLE 3 F I N 15 OCH2CFN~H
3-13-((2-(2,2,2-Trifl uoroet hoxy) - phenyl ) - (4-fl uoro)phe
nyll-1,2,4-triazole MassEXSHMRLEM (ESI) me (M):
338.0. 20 Step A: Met hyl
3- ((2-hydroxy) phenyl) -

obenzoate To a sol ution

-br ono- 4-f | uor obenzoat e

in 28 nL of toluene 0.49 g (0.42

mmol ) of tetrakis(tripher8drs phoEphl ne) pal | adl un( 0),

1.95 g (8.9 nmol) of

2-(4,4,5,5,-tetranet hyl -1. 3. 2- di oxabor ol an- 2-yl ) phenol

, 5.1 m_ (10 15 mol ) of 2M aqueous 25 sodi um

¥l H oy plangl)-phenyi]-lpf.4-friagele dpanol . The

reactlon mxture was heated at reflux for 18 h. The
reaction m xture was cool ed and diluted with ethyl

Step Agcet atdsRiomgRisaylsarbonylEN-Lbutoxycarbopyhvdiazde n s separ at ed
and vvashed W th saturat ed NaCl solution (brine), dried
8\(/)(;{: erl F %08 otfg Esgmlmo ofg%r%obeﬁzo%c qmdwg%% § (4.52 mmol) of t-

butylcactaraieitod gr(dBhynn{od) df iEDE; [196-dimetRQariinspromydsBétrdtarbodiimide), 0.67 g

497 r@t@%]f%' A3 RE PG50 19ONE b8 15 bl (B8 £ ARBWIHiisoRR Slethylamine in 23
¢ T PR R f%ql shdE 15 L (s RIERY _ Flethy

mL of CH,Cl, was stirred at RT for 18 h. The reaction mixture was diluted with CH,Cl, and washed
with 1N HCI solution, saturated NaHCO; solution and brine. The solution was dried over MgSO,,

filtered and the filtrate was concentrated. The residue was purified by chromatography (silica, 30:1, 9:1,
3:1 successively CH,Cly:acetone) to give the title compound.
Mass Spectrum (ESD) m/e (M): 314.0, (M+2): 316.0
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-28 WD 2004/ 083190 PCT/ US2004/ 007830 Step B: Met hyl
3-((2-(2,2,2-trifluoroethoxy)phenyl)-4-fl uorobenzoate
wovimsre of 1.7 g (7.1 mmol) of PCT/US2004/007830

met hyl - 3- ((2- hydr oxy) phenyl ) - 4-f | uor obenzoate, 2.46 ¢
(10.6 mmol ) of 2,2,2,-trifluoroethyl
trifluoronethanesul fonate and 3.45 g (10.6 mmol) of
cesiumb5 carbonate in 35 nL of DMF was stirred at 60 C
for 18 h. The cool ed reaction m xture was partitioned

Step B: bet we g+i(2Eir{fAorcarthowmbkreny]) bhenyitlgdewids | ayer was
extracted with Et OAc and t he conbi ned organic
fractions were washed with water, brine, dried over
My SO4 Azsabitii 0t (3 2%egi(1.07memél) pf F-aifleonmesthewmberiosenigacidang 0.32 g

(1.02 mish bf 3 SQHE?heﬁ%Eﬁﬂa{y?- AR &a?ﬂ)cln'yﬁl%raéa@ 1n%Qn’.fL of toluene and 2.5 mL of

successi ve exanes) gl ve he tit
n-propagq) jsé Erﬁffdéer 39 mipi T thiglepgyion wa}stgrewé é@qeé 9109%% 50 QP gamol) of
palladluGMEéthte B324¢.(0.060 28D o@trlphenylphosphme and 0.61 mL (1.2 mmol) of a 2M
A (AN T RO
mixture[¥a€ padleichnd diluted whloE€ur g vaitemi Thr orga:nut Ivatiom wscdried @deri MgSO.,
filtered Nldatgg*\g % Wa§§§r&§nt% eél %‘he th%(@ i%lh &-ﬁ? %%h%ﬁfa'\%o 1,9:1
successivgly 2CHGly pcgtong)do 2(ye otﬁgted hydrazide Wth was then dlssolved in a mixture of
2.1 L. 3f BEQNRRhERY g & E‘Y’fhe(rg!ichopHﬁMX %g hory |f()rer®Ee7-ré n A was
solution of 1 r nDbe% oi C_ac
conceniyiagodigo el S TR BFIER My SN TLAE AR, 1o gt foecign vas died
over M | filte@dd asDRe filtrate was concentrated to give the tile compound as a white solid. Mass
g?géﬁhgi%ﬁ%gféeyinopropyl)-3-ethy|carbodiinide), 0.67
hydr oxybenzotri azole (HOBt) and 3.15
mL (18.1 nmol) of diisopropylethylanmne in 23 25 m,
i dy1 e fBaGL T on

Spectru

xtu wih 1IN
HCl sol uti on, saturated NaHCCB solutlon and brine. The
S 0| ut iQn s%ﬁoﬁjéﬂ b3 QVeos f acéct!trintiﬁlé ﬂ?’dr@é}ﬂjor{dﬁ@ﬂ 1.1 mL of ethanol

iltrate was concentr at ed. [ esi S rifie
was adc}_eﬁ p&%-éqlo(&r é}f)‘ﬁ?‘)lk %fl Y %5 gxasoh@@n ff sogmin metg mcgla 8@5’?&?1\?&? §}1e¥eact10n
mixtureGriR Glate o e3M0NR) whaePpoN & vial Eiltbiet.| To the Maindas AHSHED.19 g (0.66 mmol)

of 3—((2?8@&(5 é%%éa?ﬁﬁ%g&e&g&ygﬁgé%ﬁid téet reac)tng)n ;éilrg, wa§ Qtir_re%govmght. The

reactiorﬂm(x@ﬁe Wad Q‘ohmtram@mfdmuylﬁpd]bmghrgmmgm lisiiraa3 %o JE % 30% successively,
methanglo bH%(;lG} e Q Wﬁ%ﬁ;( g)hElT % gfﬁ@go}ld szas heated (nea‘8 to its melting temperature for

onet yg enyl boroni ¢ acid g
30 min. The react1on was cooled to RT, dissolved in CH,Cl, and concentrated The residue was purified
by chromatography (silica, 3%, 10%, successively, methanol: CH,Cl,) to give the title compound as a
white solid. "H NMR (CD;OD) (8, ppm): 8.00 (s, 1H), 7.93 (m, 1H), 7.49 — 7.34 (m, 6H), 2.41(s, 3H).

Mass Spectrum (ESI) m/e (M+1): 320.5.

EXAMPLE 5

N
O | H—CONH,
OCF; N
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(1.02 mmol ) of
3- br onophenyl car bonyl - N-t - but oxycar bonyl hydrazide in 5
worooe0s811e0 uene and 2.5 nL of 5 n-propanol wasPGL/U§20841007830
for 30 min. To this reaction m xture was added 0. 0007
g (0.003 mmol ) of palladiumacetate, 0.0024 g (0.009
mmol ) of triphenyl phosphine and 0.61 nL (1.2 mol) of
a 2M aqueous sodi um carbonate sol ution and the
reactlon mxture vvas heat ed at reflux for 18 h. The
s fl)-pheg 2 ‘ addan t h Et OQAc

and wat er . The or ganl cfractl on was dr| ed over MySHA4,
f| I tereld and the fi Itrate vvas concentrated The

9 110 successwely, CH2C12 acetone) to gi ve the

rote dra mhlch i ssol ved
M xt urbo eiiion o S i HEmmafar 314 tffuoacrmed%m@nwrﬁenylhydrwde
(ExampleaStdpd) X tnllrof CEBS], Stk fidded 06508 (23 hln“ﬂl)ﬁff@htﬂ)@ﬂio;tyt-S-\NaS
methyl%a & e ot {a ﬁlu etgtrr]a %’S%‘regaglﬁ :023%]12@20'% %mcq dlamme andl' the reaction
was stlwg@@ﬂeﬂukmg t@mpeditlamfm hbr. fTihk reagtien mslr@mﬁd@ntepl &t %11 wa@hed with

water, &ﬁe\ﬂ%v&rl}ﬁea §(b ﬁlt&&i@ﬂqm&dﬁlﬁe Qvag\@dntcgl]tﬁ%ld'tga sd\{ﬁs F'wo mL of CH,Cl, was

pect rum (
added @dmrﬁgwttmswlsz L(r(@mt wasrqecﬂyﬁr@%r Flsetion W&ﬁyﬁsﬂcgh@ﬁww mfe GM+1):
396.1.,4-triazole To a solution of 0.093 g (0.98 mmuol) of
acetam di ne hydrochloride in 1.1 nL of ethanol was
added 0.22 nL (0.98 mmmol ) of a 25% sol ution of sodi um
Step Bivet hoxitbg 3HA-((Petiflasromethond))-phanyl ephetyl loh2.4-2@azndeSt cartex yias

stirreg foF; a0 ggé ‘3"(8%@‘[0%938%6@ bg@@ﬁslwz L §hi8fonh® JR&p A (0.25 &,

filtrate was
0.616 rgmgly pag hepted umnmﬂétaﬁmbyye i;srreqtsmg)popm EmyOmyiar AfieicReokiredo RT, the

remduetvl'/@ d[s?tﬁ@éd'n@ @Hf@B( ErHir c%nc‘!@%at@d torg‘t\%% M@\Kl s&i(ﬂ I'H was ﬁﬁed by
action m xtur trate Url

Chromﬂécr&r@ﬁﬁtség%&% 3% i aucce%vdi@yPAde%@de gsvwahye solid. Mass
SpectruitEsaNGk: MEHPGYR). to give a white solid. The white

solid was heated (neat) to its nelting tenperature for

30 min. The reaction was cooled to RT, dissolved in

Step CCH2 C1 23-BA2-Eofioeormetbéeyiiphehiib-phayi]duid-wngolpirdaftioranids

b h °

o, It SIERSEEN 5541680 8 eyt 1S SUSERERHBL o ot
1,2, 4-tigaple S-cgriiok Jate (fH)rN{Fyﬁp @%mgm‘ of Sethppnhjn a @b@was( sgturaped) with ammonia.
The tuble- wh3 séa18d ahiihe rgac&&l mixfurd @a& KQate@ B 60 o2 o@%ﬁgm 3the reaclBSixture was

Spect (ESI). me (Mt1): N |
then copcent é@j{ﬂl s.tfl"u? wwurlged WW‘?%@%‘X Qﬂ@hca 3%, 10%, 20% successively
methanBCﬁfg@gﬂegiv@ Ehe8118 comdpdudd ("HNMRI (CDOYOD EESFIOXY.)6 ghem), BD2 (m, 1H),

dLiazo D= an,de Step A: Ethyl
7:54- Rggén(%ﬁt ﬁafsl @8“6“%@%&%511@@%?}%!\9- oxam dr azonate 5
To a solution of 0.45 g (1.54 mml) of
3-(2-trifluoronet hoxyphenyl)-phenyl hydrazi de
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(Exanple 4, Step B) in 20 nL of CH2Cl12 was added 0. 54
g (2.3 mmol) of carbethoxy-S- nethylthioform mdi um
W edon/asdioor oborate and 0.43 nL (3.08 mmol ) of PCT/US2004/007830
triethylamne and the reaction was stirred at
refluxing tenperatures for 4 hr. The reaction mxture
was cooled to RT, washed wwth water, dried over
Na2SO4, filtered and the filtrate was concentrated to
a solid. Two nL of CH2Cl2 was 10 added and the
resulting solid product EEAMPEESered by filtration.
Mass Spectrum (ESI) ni /Fe M+1l): 396.1. Step B: Ethyl
3-[3-((2-trifluoronetho phenyl) :phenyl1-1,2,4-tria
zol e- 5- car boxyl at e The_shlid_et hyl
N1-3-(2-trifluoromet y) - bezé>y+GdNEIg oxam drazonat e of
Step A (0.25 g, 15 0761®Hmml)) was heated in an oil
bat h above its nelting point for 20 mn. After cooling
to RT, the residue was dissolved in CH2Cl12 and
concentrated to g| ve a yell ow solid. It was purified
) hroedethorrathensy 230z S4carboxamide

SUCCGSSI veI Y, Et QAc: hexanes) to give a white solid.
Mass Sectrum ESI) me (Mtl): 378 1. 20 Step C

Step A:3- [ 3- (BE2-62 iHperaethosy ) phenyprddlponobenaioacid 1 2 4-tri az
ol e- 5- carboxam de A solution of 0.13 g (O 34 mml) of

1 5. 4t e b0t AT RSB R e+

ﬂuorobBi&biita (EXample 38 Step B innESS mhbﬂ:t a:tl adxtutetdﬁ Taronicawas afliel 0.164 g (6.86

mmol) t%tléllpé}f/\a%g thseergaigf gn %E(qlré ngs {ti%%& Eé PP o'tnl§w r'ﬂtevx\?%ti&?l%}xﬁge @Bs

reaCtion m X
concentrasbanitheati dasadhstcH é PRSI %chmhltfone @heypixture was extracted with

EtOAc %H tﬂg@drﬁ’&ﬁ O_gz}fncf ﬁéclubl?sawer@\@shé(pv@th 203 3H&P&§§M‘g§d)}’ ﬁﬁgted and the

hanol give the title conpound

ftltrate ()vmntretgd topgjmt e gth_qpn(pgundl\pbtch ‘gasdgect mthql'q)turther?puslﬁtcatlon
.36 (m 6H) Mass Spectrum (ESI) me (Mtl): 349. 2
004/.08319

eWI\{PJYF trlazole 5- car'boxarmde

2- Tr i fThaoitle edthpouyid wphmpztre)d—fdenﬁ B-(@rtdfih@nathdxy IphEnyd)-4-fluaebenzoic

acid acgo L? ocpgtgcggtéaﬂreg% bﬁ% }no%g?iﬁtgﬁ %St% ]? fnd E);ﬂlm&l)eﬁo bI-é NMR ECDgoD) GR

.ppm): & @, IH) 3.99dtmut o A384m, GHE 5. 3@ ((112112)97#6(111} 289, 4t (il = 8 5HZ 2H).Mass

Spectrupi (HSB e 1441381 bl uor oet hoxy) phenyl ) - 4- fl uorobenzoat e
(Exampl e 3, éep B) in 11.5 nL of a 3 1 m xture of

THF: water was added 0.164 g (6.86 10 nmol) of LiOH

and t NEhel RAGHInG NEMmpled I B10VASTeS biepdred] addordRlg ft® prok8duids. described in
B Th_ Cfécu on mxture was concentr at ed and the _pH was
Xamptf&l?ﬁ'% dtopH=2with INHJ solution. The m xture

was extracted with

Example No. Structure Mass Spectrum (M+1)

7 O 333.1
N

8 O 363.1
N
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Et OAc and the conbine organic fractions were washed
wWth brine, dried over MgSO4, filtered and the

WO pdossaieo was concentrated to give the title ceepUs2ud4/007830
whi ch was used wi thout further purification. 15 Step
B: 3-(3-((2-(2
2,2-Trifluoroethox)-phenyl)-4-fluorophenyll-1,2,4-tria
zol e-5-carboxam de The title conpound was prepared
from3-((2-trifluoroethoxy)phenyl)-4-fluorobenzoic

9 aci d accordi [%%i n Example 4
Steps A&B an (6, "ppm:
1H, 7.30 (m 1H),

8.02 (m 2H)
7.16(m 2H), H) . Mass Spectrum

(ESH—me (v The IUI ow ng—Exanptes—7-16
10 were prepard to procedur&d-Bescribed in
Exanpl es 5 gn tructure Mass Spectrum

€
(M+1) 7 333. . N #36B.1 \ / N DN~ \>--
CONHR—OcH2-'32-WD-2084/083190 PCT/US2004/ 0078309 F
367.0 / N1 \>- CONH2 OCF3N~N10351O FNf

\>--CONH2 / CF NLN 3 EXAMPLE 11, N | ~CONH2 CPOCF3

N, H5

(M1): 367.0.

3-[3-((2-Trifluoromethoxy)-phenyl)-(4-fluoro)-phenyl]-1,2 4-triazole-5-carboxamide
Mass Spectrum (ESI) m/e (M+1): 367.0. '

Step A: Preparation of 4-fluoro-3-(2-trifluoromethoxyphenvl)benzonitrile

3-bromo-4-fluorobenzonitrile (1.0 equivalent), 2-(trifluoromethoxy)benzeneboronic acid
(1.25 equivalent), palladium acetate (0.005 equivalent) and triphenylphosphine (0.01 equivalent) were
sequentially charged to a multi-necked flask. After purging the flask with nitrogen, toluene (5mL/gram
of 3-bromo-4-fluorobenzonitrile) was added and the resulting slurry was stirred while bubbling nitrogen
subsurface for about 20 minutes. In a separate flask, an aqueous potassium phosphate solution was
prepared by dissolving solid potassium phosphate (2.0 equivalents) into water (2mL/gram of potassium
phosphate). The resulting solution was de-oxygenated by bubbling nitrogen subsurface while stirring for
about 30 minutes. The aqueous potassium phosphate solution was added to the toluene slurry and the
reaction mixture was warmed to 60-65 °C by heating with steam. The progress of the reaction was
monitored by HPLC and the reaction temperature was held between 63-69 °C. When 3-bromo-4-
fluorobenzonitrile was consumed, heating was discontinued and the reaction mixture was cooled to RT
using an ice bath. The aqueous layer was siphoned from the vessel and Ecosorb C-941 (0.5 gram/grams
of 3-bromo-4-fluorobenzonitrile, commercially available from Graver Technologies, Glasgow, Delaware)
was added to the reaction vessel. The resulting black slurry was stirred at RT for 15 hours. The carbon

was removed by filtering the slurry through a pad of solka flok on a filter pot. The filter cake was
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Step A Preparation of
4-fluoro-3-(2-trifluoronethoxyphenyl)benzonitrile 10
w@20n08a190- f | uor obenzonitrile (1.0 equival ent)PCT/US2004/007830

2-(trifluoronethoxy)benzeneboronic acid (1.25

equi val ent), palladiumacetate (0.005 equival ent) and

tri phenyl phosphi ne (0.01 equivalent) were

sequentially charged to a nulti-necked flask. After

purging the flask with nitrogen, toluene (5nL/gram of
washed ith teipape 44l /grnmod Srhrome-#Hiluprebenzertrideld dte eqmabindddilirates were batch
concentFa@3LhG-5H G Pobidie Yl@%w?%'n{tﬁﬁ%rd/&ﬂbtl a8 a RO |11gﬂg;>rz§HgE Bﬁ’ gﬁlrb% yield).

subsurface for about mnutes. In a separate f

an aqueous potassi um phosphate sol uti on was 15

Step B: Pr epampegaiMoslossol vi ng sol i d potassi um phosphate (2.0
equi valents) into water (2nm/gram of potassium

phosphate). The resulting_sqgl ution was de-oxygenated
by bubbling nitrogen subsu ce while stirring for
about 30 m nutes. The 0 8%assiun1phosphate

solution was added to t@l veti® sl urry and the

reaction mxture was warned to 60-65 C by heating with
steam The progress of the reaction was nonitored by

HPLC aﬂbkotdfﬁaeth@ab(ﬂim&ﬁﬂm batyl higrilpsadubhged@tavoent bottom flask.

The st1rre% Su anol a)vas ﬁﬁﬁfé wRﬁ gnn%e/gce%%e %thl AL %@%9 H%cﬁgéeh%hlwﬁée was bubbled

scon
subsurfme mh@lp éle\mtsrneldemwattl@ VRY maipeAineg I@ﬁthae 80 Hat Additigpeof HCl was

monitorgdl W%&ﬁ)n tidifdn m% aSM&FBﬂHle&‘é)S eANS REmYRRSAly 3R HbEIRMPNBtrohm

Ltd) togi@%m%Hﬁ?l fqna%}ﬁr@g@h%féﬁ*ﬁ happleolufigimBhecdditicy was sipnrsp piter the
concentf‘zft@ﬂbﬁl@l/ﬁﬁc@@ s el @gdpﬂ&len@ aﬂ@ﬂii‘ﬂryl@&ﬂr@él\ﬁmﬁ Jtep WA$.0 equivalent) was

he i ng bl ack
saded o1 1 G Gy F oo HEPRion it Fathonsiiudh Bfihnoyggro varm o
RT whitechrimg @drrigl/ovierdighe (+ 13h). tThe reattiomrwastdbensadgiomaleadhenfasssp bk HPLC

B )

(SmlL/grazmaef/bipremitoite) 3Th indes-caysiallizatiarb i Pefah was sobent sprfghed to toluene by co-
d1st111atm'm{hrb@lgmfﬂ| (|<§§°@tlﬁ§m¥ﬁgrﬁpepﬁﬁr€f\wh1€l9%@t%ﬂiéiﬂ§ gen{cﬂi@d &far®l. This

o provide the biaryl nitrile product as

Processwag ks agatiohs ethayiel ugept 1é|ﬂt?)m°th%th@b°fsvas %Séﬁla? A ol relative to
tolueneOTThis endpofrivas %ﬁnﬂ‘dﬁbﬁﬁietoﬁbﬁﬂRuﬁ eDel;va el mdther iqiid:/ Fhasolids were

1solatedfq1yéﬁ}ze?tro¥xﬂ-ﬁ%shg{ \Irvi.tﬁto&ueg? ﬁq]ﬁ%[/ &3\}3 tfglﬁnryIl Pg Qﬁm Ot\@h [’,ncrystalline HCIl salt
of the eithybinzida¢ produds ahddeddindraseersn dhiniiraggen chl ori de was
bubbl ed 10 subsurface while the internal tenperature
was mai ntained | ess than 20 T. Addition of HO was
Step C:rpni t diremgrasign gfot on titrati on using a Metrohm 808
Titrando (commercially avail able from Metrohm Ltd.)
to determ ne HCl concenteatd on of the ethano
sol ution. The additionWwas _sgtopped after the
concentration of HC @ ched ,\ﬁ %‘/{q 5 equival ents).
The biaryl nitrile frow xwoep AM 1 0 equi val ent) was
added as a neat oil to the chilled ethanolic HCl
sol ution and the reaction _sol ution owed to

war
to 15 e ipatediGeplhfonSispied- Ooe\ﬁé%l?@tmnd(@?s\ﬁ)<4mlr/ﬁ@m of imidate
HCI salf)8%¢ hddad WASTIARSBREAOFRIEHE todie h RsGa3En&s bltkr: This slurry was

cooled to 10°C followed by the slow addition of a solution of 5.0 N NaOH (3.3 equivalents). The rate of

addition of the NaOH solution was periodically adjusted to maintain the reaction temperature below 15
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showed no presence of the starting biaryl nitrile. The
resulting reaction was then diluted with tol uene
w@ dwihgiam of biaryl nitrile). To induce PCT/US2004/007830

crystallization, the batch was solvent switched to

tol uene by co- distillation with ethanol (<35C

i nternal tenperature) which azeotropically renoved

et hanol. This process was carried out until the

et hanol content in the nother liquor was |less than 1
°C. Onnoihmddtiat ofNaHOwakotnpleteethe biphimisreaatigp oiixttirewss allowed to warm to
amblenFt%}ng&muneTeﬁ \Jl)lyche)r Sﬁy\%#f}%@ohl@s Iﬁ@@sgol%d (%g]l t()'rﬂg%)h %rﬁrrmg was stopped and
the two\mrﬁewermlﬂqweﬂm &ﬁ@wete( Zhgbatiogr2aHe s 1aw¢rawa,ﬁlrern¢weﬂ pnctc}lscarded To the
flask cohb§niNdNnE %rg"éﬁM ﬁyéll @is%@déﬂate?@i tl/ g@efm bhecetdivde dafﬂ Qﬁttﬁ‘e resulting

roduct was dried un er_a strean1o nltrogen
b1phas1e>fr%!ér'ed\ta§ siiregfor 5 minuigs.rhe Jaysgeser NNIL?WO qq?éraferﬁn@ éheé;ottom agqueous
layer wh‘ﬁ]&nﬁ@édt anfi dBEar&de (ThB wWal f&loegd by tleatdifiortsich IBTRGC] aqueous solution
(2mL/ gfa é%liesﬁa tP?Ih 3’13?]%%? {/eéulh)l%tvv\/\%g?}begse%eer% ﬁténesci%ar]c _Ja I)I/unutes and the
bottommuesu@lamr s warsov8Dardalidcaded Tht 0@ drgdnicoagd vy tratséersd o round
bottom"ﬂqgé thét%s 95 n@ctéﬁ e thﬂa‘c.&ﬂ c&{ce&ra@%’NAl\%g_lm(s%ntgh erIrg(]iZE'OAc to EtOH was

U|va ent S I at tion

then Pegemﬁdubdﬁe%\@n%ée Et%cdfe(l cpylisafptipgrvath BteHyginge diegolyens switch was
complefeQ&@t% BiD A H"NWIRV 1@11('&@4 &Yibéhﬁaﬂo‘n%pﬁé@n?a@ﬁi@&ﬁé’/ﬂ)@) the ethanolic
- 8208_14 Z . Once {he tadd|t| N, of NaOH was
sotu 10‘&%‘??{?\“8{1% ° g ?JSFHH’&%FEV“? BB A 3 was al | owed to
war m t@xanécrbydeaiidet(@pauiedantsy aat pordssioin apaata(S.@bduiafentsheere added
n .
to the e&%%%gélgggg%p%a?lﬁ% ‘\[ﬁ\%o %F&ng)gg\?&ee )l'gf %tgﬁl[l oer}é\%glgc;‘ug {né).(ture was then
heated mrhstvrsh 68 dqusiogis Stbwwcmgwmwmaﬁdﬂ@gs &he gedtion s

monlto;eh%y @L@%&ﬁa?gghﬁ IC{)HVBIQIOB RE LR ERNE Go I USirelBH A8 gﬁ)guct Once the
.. wat er ram of I'mdate salt)

reaction é{gqﬁqqﬂlpée af qus ﬁﬁggc} © amb;@pﬁp@pmwgp]llqwegd)yg@rslcsv addition of water
(4mL/gEﬁnlilb|it i@fdatelAE] slaﬁ)/t%fcﬁystélﬂfz@ thaldb@ree grddact Sepathe teactind Thdi@esired product

ueous er was._.r carded. This
was thega ol QRGN i SR A See SR LT) GREo By necaous
solution (2nL/gramof HO inmdate salt) to the flask.

p.1he re | Eg wo | ayers were stirred for 5 m nutes,
—La Brtbl ok aqueous |ayer was renpved and

di scarded The top organl c layer was transferred to a
round bottom flask that"
concentrator. A solven Mt e hN m Et OAc to Et OH was
10 then perfornmed by @'n ngN.tN :\E;OAC by
co-distillation with EtOH™ I’\)&g?emthe sol vent switch was
conplete (< 3% Et CAc by 1H i mdate concentration
approxi mately 185 ng/ i) whep ¥5 8 Ranol i ¢ sol ution
containing the free base imdate was transferred to a

new f| 'ﬁ%ktrlazgféaﬁb chyfd:fté};dl @'1‘30 écfulvjaleﬁﬂwv\c{sazldgm &)a r@&gon ¥eﬁsel followed

pot assi um acet at e equi va enth!?F wer e added
by the é@qﬁ%ﬁi’o‘Pf tglypun ﬁ5o3nmE6ﬁ’lHanr1ti“ﬁi?kt) led TRE(A /el gymohBisgele). The resulting

heterogbh®uk @Skutd R8s &ﬁ{&r&%ﬂﬁﬂu&n’i’ﬁeﬁwé e TRGist !]@By w:hé added a solution of
e bet ween 60- 70 usi .ste atc ongd
pOtaSSIV\ﬁnttT‘Ft'g'fta)blp% E]SI gquiya qnﬁb quehréterog glec? IBIhO ase was perlo cally adjusted to

maintain the reaction temperature below 35 °C. As the addition proceeded, the reaction mixture became

less heterogeneous. Once the addition of the base was complete, the now homogeneous light yellow

solution was allowed to stir at ambient temperature for 30 min. At this point, water (2.5 equivalents) was
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nonitored by HPLC anal ysis for conversion of the
imdate to the desired triazole product. Once the
WO e@eN8m was conplete, it was cool ed to anbi eP€T/US2004/007830
tenperature followed by the slow addition of water
(4nmL/gramof imdate HO salt) to crystallize the
desired product fromthe reaction. The desired product
was then collected by vacuumfiltrati on as an
off-white solid (85%yield). 20 Step D:. Preparation of
slowly &ddkd Qca. ND nﬁﬂFtoNhé\leHiZ wgh Mo HR2&blevdxetherniV Aftkr aiioufNsboRb 15 min, the

reaction b(fg nger Jtn%%m ﬂfg%ﬁ% g%sbgfcﬁ Q?rgie?z&urg al%g/w e %ewrﬂa }&?grommately 20

min aftqyfaddl@q)m@fryeate(rssogdmbgggr taipraf mdlpqttglg@heec)ry%qil@zaqr@@ad begun. After about 30

min, thel b‘latcb%ﬁ&'}zﬁﬁ?e Qg fehdned fd ﬁﬁxxmﬂiﬁ%{ 9%” tring Qetex@@ém@&ggﬁ{&ﬁ QM8 allowed to
m Xt ure was stlrred at anbi ent t enper at ure. To t

stir for gp @Q(}l?O%éO s alkeoratphy was Q}feredp@}t%gg}lt&ﬁpot using the mother liquor to
obtain kil fesiaui1080li€ i lhelr&aanaés@ﬂlt SThe WBE cdlat ®asOfvashddiviithOftesh toluene

of the b er| aIIy adjusted to i,ntain, t
e R ey o harah v T gids & b gt Sog g 8 abll 00 orr for
24 hourptoqeeedtatlc péthsiumeal tihgdrawipxdductars b edhiaeold{03 % s&ld).

het er ogeneous. Once the addition of the base was

conpl ete, the now honobgeneous |ight yellow solution

was allowed to stir at E%@ﬁ@ﬂbEﬂ%nperature for 30 mn.

At this point, water (2.5 eguivalents) was -35 WO

2004/ 083190 PCT/ US2004/ 00 ) slowy added (ca. 10

mn) to the batch with tihcaenbl e exotherm After

about about 15 mn, t r eact | op—568NHne i ncreasingly
cl oudy and the bat @H t npEFatur & sl oWy began to rise.

Approximately 20 mn after addition of water, solids
began to formindicating the crystallization had
begun After about 30 mn, the batch tenperature had
abis(E acthy 8 syl l.2y-triagele-Yearboxamude o s bat ch
Mass Sy@&u@kEg\j\lﬁﬂg U(zp,ﬁ) qml(y for an additi onaI 30 m nut es.

The batch was filtered onto a filter pot using the

nmot her liquor to obtain any residual solids in the

reacti on vessel. The wet cake mas washed with fresh

tol uene (4ni/gram of tﬁgﬁ The bat ch was

transferred to a vacuum oven an& dried at 45C and 100

torn for 24 hours to prey de the potassiumsalt

di hydrat e product as a ma! e ﬁolid (95% vyield). 10

N-Methyl-3-[3-((2-trifluoromethoxy)-phenyl)-phenyl]-1,2.4-triazole-5-carboxamide
To a solution of 0.083 g (0.24 mmol) of 3-[3-((2-trifluoromethoxy)-phenyl)-phenyl]-

1,2,4-triazole-5-carboxylic acid (made from ethyl 3-[3-((2-trifluoromethoxy)phenyl)-phenyl]-1,2,4-
triazole-5-carboxylate of Example 5 according to procedures described in Example 6) in 1.2 mL of DMF
at RT was added 0.038 g (0.24 mmol) of carbonyldiimidazole (CDI) and the reaction mixture was stirred
for 3 hr. To the reaction mixture was added 1.2 mL (2.4 mmol) of a 2M solution of methylamine in THF
and the reaction mixture was stirred overnight at RT. The reaction mixture was concentrated and
partitioned between EtOAc and water. The aqueous fraction was extracted with EtOAc and the

combined organic fractions were washed with water and brine, dried over MgSOQ,, filtered and the filtrate
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C~N H
3-[3-((2,4-bis(trifluoronethyl)-phenyl)-phenyll-1,2,4-
WO po0angdi1ee 5- car boxam de Mass Spectrum (ESI) nf BCT/NBD)4/007830
401.0. 15 EXAMPLE 13 N | \>-CONHCH3 a0OCF3 NH 20
N-Met hyl - 3-[3-((2-trifluoromethox)-pheny)-phenyll-1, 2,
4-triazol e-5-carboxam de To a solution of 0.083 g
(0.24 mol ) of
3-[3-((2- trlfluoromsthoxy) phenyl ) - pheny l(l)%n
was conpenirajedy (Thg sesidae wasribied Y sheorarperaghydeiice 3@k Wfnsprcessively EtOAc:
hexanes3 1¢ Avé (ha titlé Edrhpoh LB BAYY \)vﬂllihesl'd)lﬁh)l\?i[% @Bé/dtrllm](EQI») ﬁr/e Mass Spectrum
trigz 5 car boxyl ate of Exanple according t
(ESD) g @u?sdescrlbedln Exanpl e 6) |n12rTLof DI\/F
at RT was added 0.038 g (0.24 mmol) of
car bonyl di i m dazol e (CDI!E%)%]% hllg reacti on m xture was
stirred 25 for 3 hr e reaction m xture was added
1.2 nL (2.4 mmol) of a 2 olution of nethylam ne in

THE and the reaction m e was stirred overnight at
RT. The reaction m e shcanecentr at ed and
partitioned between Fg&oL ter. °The aqueous
fraction was extracted with Et OAc and the conbi ned

organic fractions were washed with water and bri ne,
dried over MgpSH, filtered and the filtrate -36 WO
1-[3-((22004- DSB8 TSR DdH-AAT- 830 - rinatste-S o6& AMIIRL ed. The
resi due was purified by chromatography (silica, 30%
50% successi vely Et OAc: hexanes) to give the title

Step A:conpo - iflamyethdxiyi-phesgl)-adilind/hss Spect rum ( ESI)
nl e Mass Spectrum (ESI) me (M:1l): 363.0. 5 EXAMPLE
14 NN I’ ~ - CONH2 ( XOCH2CXF: H

1-f 3- (fo S(Ohltlszn of 19 g {3-2ormeb kb3¢3.2 pitwihporoethoxy)phenyl bromide (Example
2, Step LA@H) 39(}1:1]@ Bﬁldoiu'eﬂe washaddd (B8l Q0 31@%@5%”‘ de 10 Ste p A:

é Trifl uoroet hoxy) - phenyl)-aniline To
tetrakis BPII?PYIBIFPSBIPIH@P@ZI@UP@ gRGH 3L mgb o 3 armnophenylboromc a01d 47 mL (94.1

mmol) g a( M Zol@tidnl of E(bdrl‘?Lﬁﬁ Ofb(hﬁké}é)]@ Bedlydf cagsn aﬂ% tl{egééa@ﬁﬂﬂ Iglxg-u%e was heated at
o I N of tolu . .

90°C 132y Ly Syl Mool vt SHENIP FRouBUALr R PRUFhitEls) o BOAe. The

aqueoufr&dioy wislexBhctadivith BfO - minthaopitewed| dogn@itactians were Wiadhed with water

and brn(egagd én%ﬁ? \)%TR Lzbﬁ fﬁl ea Mld(fﬁ)lh ﬂitfa?@w%fcoﬁ(%q{ré{%ﬂu s 6?%;@% Svas purified by

e reaction mx
chromaipgrphyy(siica, 4:1 hexanes EtOAc) to give the title compound. Mass Spectrum (ESI) m/e M+1

268.1.

Step B: Methyl 1-[3-((2-(2,2,2-Trifluoroethoxy)-phenyl)-phenyl]-1,2.4-triazole-3-carboxylate

To a solution of 0.923 g (3.45 mmol) of 3-((2-trifluoroethoxy)-phenyl)aniline in 6 mL of
a 1N solution of HCl at 0 °C was added 0.238 g (3.45 mmol) of sodium nitrite and 1 mL of water and the
reaction mixture was stirred for 20 min. to give the diazonium salt solution.

To a solution of 0.27 g (2.76 mmol) of methylisocyanoacetate in 15 mL of methanol and
2 mL of water at 0° C was added 1.8 g (22.08 mmol) of sodium acetate. To this reaction mixture was
added dropwise the diazonium salt solution and the reaction mixture was stirred at 0°C for 1 h. The
reaction mixture was then diluted with methanol and concentrated. The residue was diluted with EtOAc

and 0.5N HCI solution. The aqueous layer was extracted with EtOAc and the combined organic

-37 -



5

10

15

20 .

25

30

90 C for 22 hr. The reaction m xture was cooled to RT,
and- partitioned between water and Et OAc. The aqueous
w0 p@ensm was extracted with Et OAc nd the conbP@ETS2004/007830
organi c fractions were washed with water and brine
and dried over Na2SO4, filtered and the filtrate was

concentrated. The residue' was purified by
chromat ography (silica, 4:1 hexanes: EtQAc) to give

the title conpound. Mass Spectrum (ESI) me M1l 20
fractiong gfgre]wasgdé’ﬁ % Wﬁ?i solution, brine, dried over Na,SOy, filtered and the filtrate was

concentiatdd3-The Zes{dde Qlaszpu}_ﬂﬁb(ﬁ E#&fr&ﬁitbgﬁpﬂy (th&ﬁ%’ |1Q@Af9hlgﬂ%ﬁzag'tcl gide the title
O a solutron o g

compoueg Bﬁﬁssﬁﬁ%trj‘mgﬁglg“%( g/[*tl% fluor oet hoxy) - phenyl ) ani | i ne

in 6 nmL of 25aINsqut|on of HCI at 0 C was added

siep:0: 238 19243 45 1

mn. to give the diazoniumsalt solution. To a

sol ut i PgRon O &70 (d%ﬁn&[‘é@i] I)letﬂ}fl 1-[3- (f’] -trlﬂuoroethoxy%phenyl)—phenyl]—

thyli soc anoace ate in anol
12 44%@@%1%@0 atered fefsm e el 1{\4282.115@10 RRYRGH &t watgwassfired for
18 hr ataE I Be@eactiéh thittuse wmh&eaﬁatea.xrwresimsms afetedwilk Gpét SR the pH was

lution and the . re ion mxture., )
adiusted (33 £itf P RHETb G T8 oS AR ut A RSP HORM AR i Prihined organic
fractiont vere wehishadtvaich baint, fdrlmbb‘i’ea tNabSCGanfilltecaived mher fitraiel wasTéracentrated to give
. MES and 0.5N HC sol ution.
the tltlefﬁ%bg%geous S?%J;Igﬁlqﬂswgthfgﬂg@t%‘é vvi th Et CAc and the
conbi ned organic -37 WO 2004/ 083190 PCT/ US2004/ 007830

Step D:f r act ijgRgWeNe mﬁ%@m%ﬁbﬁéﬂ%@@@@qttﬁuom czﬁsdx@ﬁnde
“dri ed over ZSSOZZQISflltered nd the filtrate

Na
concerforaRgon 2P 8P QL ™Res %hi ﬂf’ﬂzéﬂﬂwc’ethoxw pheny1)-phenyl]-
1,2 4-trﬁkb’l@%hﬁbg>fyab Bsld (03.1 inC.af DMHA whd 434€d 0.1 @ X@ nesynol) ©f DY &nd the reaction

rnlxture% érlrt(%a% gtT%o r%uu Q‘o ‘the reasc%or§ ex ltlrre ldvrzrlls gc%%('i 64% E(M@l mmol) of
ammoniluf Bethie2nd the anQt-lo'ﬁmufctucmwa;sstii‘rgi( for 19 hee rilHe agwytiqrhreryurd wds dluted with
water a (ﬂEt?&:aaﬁg 1‘1% a(’fue?@sr 19}%)1( Waé gxtﬁ‘éﬂe&’ V\/ﬁh %Hé I B cgltnbﬂed?grggmc fractions

were wzﬁ:bqqq\yqth ‘gm{eggr(e(i 2veriNap§ Qrotibaedandyihe fillvatgyiay comseriprel. The residue was
punfled]by?ohflo‘rﬁa'idg%% @Ih%a @51 rEQ@AM | Rk She@NEh, Snethaldt: C2,E,, mlrﬂet}ﬁl{lol CH,Cl,)

sol uti e was_stirred for 18
to give @F tl%“’“ﬁ?@“‘f i ?H?ﬁtr‘fﬂ‘ gﬁ}} @W\H&”g’éﬁée ntrated. The
resi due was diluted with water and the pH was 10
adjusted to 2-4 with 1 ion. The m xture was
extracted with Et OAc arﬁlgﬁne&g%%i ned organic
fracti ons were washed wi th.brine, dried over Na2SO4,
filtered andthefiltat as ,?(‘:oncentratedto gi ve
the title conmpound. : pegt SI) me Ml 363.09.
Step D ‘i }%JNE
1-13-((2-(2, 2, 2- Trlfluoroefhoxy) phenyl ) -phenyll-1, 2,4
-trlazole 3- carboxam de 15 To a soI utlon of 0.225 ¢

phenyl) phenyl] 1, 2 4 trlazole 3 carboxyllc acid in
3.1 nL of DMF was added 0.1 g (0.19 nmol) of CDI and
the reaction mxture was stirred at RT for 4 hr. To
Step A:t he r gagt-bapxyrhrbbiBnina3-badadednfnd 77 g (6.19 mmol ) of
anmoni um acetate and the reaction m xture was stirred
for 19 hr. The reaction m xture was diluted with
wat er and Et OAc and the aqueous | ayer was extracted
with Et OAc. The conbi ned organic fractions 20 were
washed with.brine, dried ovgg Na2SO4, filtered and the
filtrate was concentrated. The residue was
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purified by chromatography (silica,1l:1 Et CAc: hexanes,
1% nmet hanol : CH2C12, 10% net hanol : CH2Cl2) to give
w0 b@40831b@e conpound. Mass Spectrum (ESI) m e MdAT/BSBN4007830

EXAMPLE 15 N, N ~ -CONH2 25 OCF3 N

1-[3-((2-Trifluoronet hoxy)-phenyl)-phenyll-1,2 4-triaz

ol e- 3-carboxam de Step A

1- N-t - but oxycar bonyl am no- 3- br onbbenzene 30 -38 WO

2004/ 083190 PCT/ US2004/ 007830 A sol ution of 10

(58. 13X FTHop W10 8 (v Grrwaeh bt heromueniias. 24 45 LGIS%ES mmeh)of Boc:0 in
300 mIO§f (B0ER W ak ﬁeate'ﬂQQelm-gthtt 7h ot USASreN@Sn Reah@ a0 ¥ecBhtedd 288 diluted

with Et@%lcmuéglgl%ﬁ(ﬁ%&%onjpsﬁig%%x% Eg%q?_%c\}?agg&[ea te?iat %Tﬁ\gﬂg @)élmoe and brine.

It was dried Ot éroVa, M STivmsthwad thwl filtzat® v&’éﬁ\bdﬂ&ntmmﬂu ThomrsidmdyBrjufified by

chroma\lgééré%ggggin ggﬂe gcan.ﬁ]e . ec s ﬁeléstsﬁlwélgfjto%pv%fﬂ;txer}glefclo!ntgcr)uantde
chromat ogr aphy (hexanes, 9:1 hexanes Et OAc

Step B:SUCCESENYShdbkydafbo :
1- N-t - but oxycarbony 0X) - phenyl)
niline 1-N-t-Butoxycarbonyl am no- 3-bronobenzene was
coupl SﬂNm};utbxgcal&ngmﬁﬁﬂowd mbbegé%f@m@ywp@mﬂm aci d

or rocedures describe

wituro R e oo B S, s s s el e St &
solution of 0.977 g (2.77 nnDI) of
cl-N-t- a1 | uor omet hoxy) 15

S - g

Step Gy phenyﬁbﬂ—f—a%? HEgbaansy) gk talifle. | Lot OTE TN L Gr was
stirred at RT for 1 hr. The reaction m xture was

concent Eauel 00971 B, TASEY &f YRSt dx y&a@sbnw 4 ttzlnl}hwgdethoxw-

e R R S b S B B o i s

concenfritbd #idahk @siduetwie dflitkd Wﬁh ENWED I ol A ah BEEA L The @fg\dﬁc fraction was
washedtz\glﬁs{bggla@%&ﬁﬁ)&ua%g brine r1ed'S gve? M}ém %Eerea anrytﬁe th-rafe was cc]fncentrated to

give the tifegzofrpounfly Miass\fpeamst (IEzSi()yl)nllemylZ§4.bhenyl l-1,2,4-triazo .
| e- 3-carboxam de The title conpound was prepared from
3-((2-trifl uoro nmet hox %phenyl )aniline accordl ng to

Steg pr oced 3 2 A D Ah 1 24 2% aE Al '

(ESI) ’l'Htetl% fbﬁﬁd Was ﬁb%réﬂrélﬁ) é@grlﬁff(ﬁgﬁk%x})ghel&lﬂiﬁﬁ& according

red rdi proce described in
o proc pER s by Sraml? 14 bR (REIAFTe. MR-

The following Examples 16-17 were prepared according to the procedures described in

dyorg pehlap

Examples 14 or 15.

EXAMPLE 16

O | )—CONH,
CF3 CF3 N

1-[3-((2.4-bis-trifluoromethyl)phenyl)-phenyl]-1,2.4-triazole-3-carboxamide
Mass Spectrum (ESI) m/e M+1 401.1.
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CF3 CF3 N 30 1- 3-
2,4-bis-trifluoronethyl)phenyl)-phenyll-1 2

wal2aonjoszanl e- 3- car boxam de  Mass Spectrum ( ESI ) Per/eS29e4007830
401.1. -39 WO 2004/ 083190 PCT/ US2004/ 007830 EXAWVPLE
17 ,N NCONH2 F / OCH2CF3N
1-f3-((2-(2,2,2-Trifl uoroet hoxy-4-fl uoro)phenyl)-pheny
[1-1 2 4-triazol e-3-carboxam de 5 Mass Spectrum (ESI)
me Mrl 381.2. The follow ng Exanple 18 was prepared
according to procedures described in Exanple 13.
Exanpl e No. Structure MapsaapnpRegttfum (Mrl) 18 | 363.1
/' NN -CONHCH3 OCF N EXAMPLE 19 CF3 N \>--CONH2 CF
N~N s H 15
3-[3-((2,6-Bis-trifluorone
4-triazol e-5-carboxa ® he th (ﬁﬂHgonpound S
prepared usi Nng pr ogettH . LTmbed in Exanples 5 and

EXAMPLE 20 F C | / />--CONHZ (r) N, N H3C220

1-[3-( (2(?5% 2- 'P/%%usoroseel —4%01(0%%'691\/1%henm},ZigtrlazoleG—carboxamide

5  Mass Spectrum (ESI) m/e M+1 381.2.

. I) phenyl) -phenyl -1 2

The following Example 18 was prepared according to procedures described in Example
13.

Example No. Structure Mass Spectrum (M+1)

18 O 363.1
N-N
|§N>—CONHCH3

EXAMPLE 19

15 3-[3-((2,6-Bis-trifluoromethyl)-

The titled compound is prepared using procedures described in Examples 5 and 6.

EXAMPLE 20

Mass Spectrum (ESI) m/e M+1 381
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I'S: 1. A conpound represented by Formula (I) or (I1):
WOR04/88F - ~r R6 R~ \>--RL R5 NN R (1) 5 R3PCTUB2008807830

R2’N-N (I1) or a pharmaceutically acceptable salt

thereof, wherein 10 R1L is H, Cl -C6-al kyl,

C2- 4- al kenyl, C2-4-al kynyl , C3- C6-cycl oal kyl, or

Cl - C4-al kyl -[ C3-C6-cycl oal kyl], any of which is

optionally substituted with one or nore of the
M@@é&@@éubsmuents F, CF3, OH, O (Cl- C4)al kyl,

O CONRaRb, ANR#Rum 0D &Gry. C4) al kyl

COOH, CON, CONRaRb: 1?‘@&%@%“ i

- Co- 4- al kyl - C1- 4- perfl uoroal kyl; (b) NRaRb,

- N( CORa) Rb, - N( SC2Ra) Rp RRI(Ra)C(]\I(Ra)Z, - N( Ra) SO2Ra,

- N( ORa) CONRakb, $2N(Ra) 2; (c) -CH(ORa)Ra,

-C(ORb) CF3, - C(= O@JRa C(=0) CF3, - SOCHS,

- SO2CHS3, OO(RaB( COC(]\IRaRb - SO2NRaRb,

- CH2O- SC2NR' BB NH2, - CRa=N- 20

ORa, CH=CHCONR' ; FQ CHQR@( CH2) 0- ZC( Ra) (

Rb) ( CH2) 0- 2CONRaRb; (e) C(Ra) Rb) - COCRa, or

- C(Ra) =C(Rb) - CONRaRb ; (5 (a) H

(1D

or a pharmaceutically acceptable salt thereof, wherein

R1is

H;

C;-Ce-alkyl, C,-C;-alkenyl, CZ—C4—a1kyf1yl,C3—C6-cycloalky1, or C;-C4—a1kyl—[C3—C6—cycloalkyl], any of

which is optionally substituted with one or more of the following substituents: F, CF;, OH, O-(C;-

Cy)alkyl, O-CONR’R®, NR*R”, N(R*)CONR’R®, COO-(C;-Cy)alkyl, COOH, CN, CONR'R®;

(a) -Cy-Cy-alkyl-C,-Cy-perfluoroalkyl;

(b) NR'R®, -N(CORMR’, -N(SO,RY)R’, -N(R*)CON(R?),, -N(R*)SO,R?, -N(OR*)CONR’R®, or -
NR"SO,N(R"q;

(c) -CH(ORHR?, -C(OR")CF;, -CH(NHR®)R?, -C(=0)R?, C(=0)CFs, -SOCH;, -SO,CH,, COOR?, CN,
CONR'R’, -COCONR'R®, -SO,NR'R”, -CH,0-SO.NR'R?, SO,N(R*)OR?, -C(=NH)NH,, -CR*=N-
OR?, CH=CHCONR'R® ;

(d) -CONR'(CHy)o..C(R")( R°)(CH,),,CONR'R";

(e) -C(RH=C(R")-COOR?, or -C(R*)=C(R®)-CONR'R";

R*is
(a) H;

-4] -



10

15

20

25

30

-41 WO 2004/ 083190 PCT/ US2004/ 007830 (b) Ci-C4-al kyl,
optionally substituted with one or nore of the
w0 odososdiog substituents: F, CF3, OH, 0 (Cl-C4)edRYE2004/007830
S(O0 2-(C-C4)al kyl, -OCONH2, -OCONH(C - C4al kyl),
-000N(d - C4al kyl ) (A - C4al kyl),
- OCONH( C1- C4al kyl -aryl),
- OCON( C1- C4al kyl ) (C - C4al kyI ar yI ), NH2
NH( G - C4al k I?l, N(Cl - C4 i\
(b) Crﬂmlﬁh@ﬂaﬂlﬂl‘%s—‘&rlwad WIF@(@E Obﬁ’ﬁ’ie ﬂ)e( el owcsa?a?wrtuegfsyﬁ)cﬂ OH, O-
(C; MHERONHB (0)5,-MHTDHCL OO s Y IO)CONH(C,-C alkyl), -OCON(C,-Caalkyl)(Cy-

Qﬂﬁ%@@%ﬁ% llia?y@ll ':@%Mgﬂ%lkm}aryl), NHL, NH(C,-Cyalkyl),

N(GAah Kyl ((-CLIGBaNEYCr-@rifly)-ary), N(Ci-Caalkyl)(C,-Cualkyl-aryl), NHCONH,

N%(géf @9}))1%’@ (@‘é%aﬁ%ﬁ §Ig ]f%&j%h{f@é )o4a1ky (Gr-CaalkyD, NHCON(C-

Cabod G ol aaylkw cllm 461Ky NFON(C-
c4aﬁwgk4a1%%ﬁy @d&éc Q;“radul‘y | b:ooﬁc):N CONH,, C(%NI)—I(CI Caalkyl), CON(C;-

I - -perfl uoroal kyI or 10
%x(@@%‘ﬁl /| -aryl, wherein aryl is phenyl, pyridyl,

(c) Co- Qyﬁlkyn(d{ GMlp,erfqufcytlkyl bhi enyl, pyrrolyl, triazolyl,

(d) —C -a yPar}g{ wlherem a Ci id] %/f{en%lfpy\)/(\ﬁ IOP])X!n’udm a%ur lyt:h en}q pyrrolyl, triazolyl,
PYTS@M tthlaml}édsowctlﬂ QMZOIﬂubsixadlwbﬂ@ns gﬂyég& xeldclf is optidnpllyFsubstituted
withel+3 ﬁlbsutﬁlentsl selecte@omii) ¥,)Cl; ]_5»\1012 i) ION, iii) CNB@)IQ/ (Géﬁ(tk—ldﬁlkyl) V) —

0o SPGB 1) P Bt Ol i o o

moﬂSQifﬁl)lekyI &eboak Kyl 560@513%(&3 cagr@ bS(Cc())%)pl @?g”byc%ﬁ)ﬂ C(0)-,
‘Cﬁ@iﬂg]cél? %‘2 > Rbis (a) H or (b) Cl-Cs-alkyl,

optionally substltuted wWith one or nore of the
Rbis follow ng substituents: F, CF3, OH 0- 20
(C1l-C4)al kyl, S(0)0_2-(C -cC4)al kyl, -OCONH2,
(a) H; orOCONH( C1- C4al kyl ), NH2, NH(C1-C4al kyl), N(Cl1-
(b) Cl'@@kﬁw‘&@ %@énmd) wm{\!hl@QNHl% Mﬂiﬁlg %éthliéﬁlts) , CFs, OH, O-

pé 1- C4al k % Hy

(C(ﬁjqkleNO)@r(Ccd) y1, DOCONH;, O O1§§((gla§4a1,1qy1) (1351712 NH(C;-Cyalkyl), N(C;-

C.al g CACRlY mc@&mmmoﬁmitta%au@n tNHCOl\lr(c1 C.alkyl)(C,-Caalkyl), COO-
yc oal ky optionally

(Céfcl;b@ﬁ ﬁoﬁk\éﬁ?’[ more of the follow ng

substituents: F, CF3, ()—| O (C1-A4)al kyl
R’ S(0)0.2-(A-C4)alkyl, O CONRaRb, NRaRb,

N( Ra) OONR, , Rb,  COO- (C1- C4) al kyl, COOH, ON, CONRaRb:
(@) H; (¢) -CO C4-al kyl - C1- C4- perfl uor oal kyl; 30 (d)

(b) -Cs= Cg(aﬂ@ ((E% d(rcy IQQN%BDC é%C&@@J):HWI ’opﬁoé@ Rbstituted with one or
Moy, of the followmg substltuentsaF CF3, OH O- (C1I 835{2 L S(%r;otg (% C4)alk§(ll ()f)-CONR“Rb
NR“R®, N(R“YCONR'R®, COO-(C;-Cyalkyl, COOH, CN, CONR’R";

(c) -Cy-Cy-alkyl-C;-Cy-perfluoroalkyl;

(d) -C(=0)(R"), -CONR'R?, -COO-(C;-Cyalkyl, - SO2R?, -SO2N(R*)(R);

R’ and R* each independently is:
(@ K
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-42 WD 2004/ 083190 PCT/ US2004/ 007830 (b)
-Cl - C6-al kyl, -C2-C6-al kenyl, -C2-C6-al kynyl or
wo aR4@g31eycl oal kyl , any of which is optional | yPCT/US2004/007830
substituted with one or nore of the foll ow ng
substituents: F, CF3, -O(Cl-C4)alkyl, CN, -N(Ra)(Rb),
- N(Ra) CO (d -C4) al kyI , COORb, CON(Ra)(Rb) or phenyl;
(c) -COA4-al kyl - CI CA- perfl uoroal kyl, or
- O Co- 4-al kyl - C1- C4-perfluoroal kyl; or 5 (d) CN, NH2,
(0) -Cipleprlkyls -Cacts- alérnyl rCr- Q}qlky@'}m(‘%()‘(%palkyl any of which is optionally
subEXtilled Gkh ahdkyd rh&@bﬂﬂ&hﬂlow%%ﬁﬁ@h@ RR)CE, Cﬁ(BPC?)alkyl CN, -NR*)(RY), -

NoEATEN S, 5 Eon BB Feuibl el cored Trom i) .

(¢) ~Co@ s;2liBt-C;-Cy-pérflored1, dri-OYCo-MN@Ry1-CMVL,- p@ﬂu@zﬂﬁ&)or V)

@ CN&’]ﬁaI\{c;/ %“gl @H \ﬁld 131(12@%63&%%%%% de%g)n&%}a() COOR?,

CONRR'TRE), oRayL, whf)remmm(omw(a%}ubsmute)i wifiR- hmaag—:ntmeilqc)ed from i) F,
Cl, BEIL; oaNki) rN@@,dv)X-'O@tO)(@ W) 0@R K i) -NRERP 8 -QAIS-COR?, viii) -(Co-

4an?y1)£\!ﬁeccgklg )g?éo A?%éy@(%? g )@%b)?‘ g?b% %‘?&ﬁ@g@ﬁl{ ¥ xii)
_NRHSCEm“) xif 1~ Clzoélmd( Egn)xa@( O) - 1();1?*1[((ﬁa)9h;:rem @(e@_)' mgre-(ﬁltl(de@lﬁyil carbons can be
repfegid Bva iy Q5 3 B o0 199 Oe LB MR I RC-E0 ey o)
NECR; C4OR! KHHOH)-01C=C3-dgec=S;ehdal kyl , any of which is
optionally substituted wth one or nore of the
¢ folLow ng substituents: F, CF3, OH O (Cl-C4)al kyl,
R, R’ odBNeRh ) dRpIndeNzdRh , COORa , CN, CONRaRb,
() H; N(RaRb) CONRaRb ; (c) -0- Cl1-C6-al kyl,

(b) Cl‘@«?}l@; &@C%gng]g é:q—:alkgg}%, odxb@%\g%ﬁ%le}l%]!kgl,ogrgmf wdieh i gptionally substituted
witls d]lgsdrlrﬁdﬂé eftthavfollowimp @uisfitubms: EF( af, tn? ol‘ g chg)Mk@g OCON(R*)(R"), NR'R,
S d 4,0 O (Cl- C4) al ky 20 NH2,
CORRy céiNcﬁgﬁ#kw JE“R ﬁE;éP Rl kyl) 2, COOH, CN, CONHZ.
(©) -O-Coihiatbyl, @Q*Qﬁyb@balw&-@kyhcbrkwq; Zs-cBDRANR, any of which is
opn§ﬁﬁf§l"s'(16§tmf€éﬁ d&é’de) nfo?etcff"ill{e%ﬁ$win% El}b@'&tﬁ%{x o{:ﬁ“ 8@128'(& Coalkyl

oxazol % oxadl aZzo I SO0Xazo

NHp ARy L sy 6 FreTkpis PO CopyOiH ¢ COMHRrd-ciifh CONFC, C..
alkjﬂ)érmz[l\m-w SOM—EC}‘Q alkyd), &@Jakcﬂ*lnﬁ‘lazolﬂoﬁrﬂtﬁﬂ%llyp}SJ(azolyl oxadiazolyl,

(P olr | perazi
iso _)%%o (aéll fU@/ téi% e]?ylr:fza IW%‘ Pygfyl, pyrimidinyl, pyrazinyl, phenyl,
piper{dirGh Iﬁ#plaihlnyll, p}ﬁibhﬂiﬁy]peﬂ‘ ﬁlﬂ)dﬂ&ﬁ@al kyl ; 25 (e) CN,

(d) -G, I&(‘, :@Egg B udroad%z &L kl Y&Qa Rb
(e) CN, W&b@%m CRB). L Oﬂéggﬁbﬁwm FIRD) Oﬁmﬁmgw

CON§( Shinc W’ﬁa O5D %‘,{i@é@c&&m@ ORI W@m )CF, -
C(= o>wéﬁa@%§'§§2 %3602%52,‘@}1@92(%511@1@;( ST gOZN(gl “HRY,
CH;SRBRIRSORE), SCIiREH-O, Ay NS Lt aNasyy] CHSCH%PLﬂyp QAL aryl is

opt%i‘fﬁﬁl hgslt'i uq:‘egi \x\ﬁtﬁ péﬁug’st]?ue?t%t %\lén’; & ftrorsl S)%l 81?%(("[ i r 1))\}\102 iv) —
C(=0083), V)ﬁQR \nPé\%R Vi FO-4@1YH@®+QR ‘@@%42111%11) NI)I Co- OR“ ix) ~(Co-

4alk a)%ﬁk%?\l F&gﬂ'(@%@ﬁ) O% §)§B)2_§a) NR“§02R“ xiii) -C1-10alkyl, and xiv)
RASEIRISTS O&m?l)e ot g al&ﬁ@zm&ns senibe)replaed bpa it - Gund(O)rar, -

oc?(by C(ofb '@gi»)km‘R) AL NG {b)onﬁﬁ%c@rﬁ%{@f Eg?)oaiiﬁgdm -C=C-, or -

_é:ar ons’ can repl aced
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COQ-, -O-0, -AO-NRa)-, -N(Ra)-(O-,
-N(Ra) -C(OQ -N(Ra)-, -C(Q-, -CHOH)-, -C=C, or - CC

represented by Formula (111) R 7 R6 _ 1 RN- R5
R2'N5 (Ill1) or a pharmaceutically acceptable salt
thereof, wherein R - R7 each is as defined in daim
1. 3. The conmpound of Claim 1l described by the

chem cal Formula (1), or a pharmaceutically
acceptable salt thereof, wherein 10 R5 is other-than
H anad. all ot ouﬁ@{g@@h@g@pgm%a @ievi ously defi ned.
4. The conpoun aim1 described by the chem cal
Forrmula (I1), or a pharnaceutical |y acceptable salt
thereof, wherein "R5 is othexfhan H and all other
variabl es are as prgevious defined. 15 5. The
conmpound of Caim cqutically acceptable

salt thereof, B r\h H and al |
rg}eﬂ 20 6. A
y FRE( \R211 Y N N >

ot her variabl es aré
conpound represented

">-CH3 I | \> OCH2CFN_N / 3 NH/ OCH2CFN_H H F
()~OCH,C \ I/ NN\ I/ N \>CONH2 \>-CONH2 | |
\>C(]\|HZOCF3NHOCHZCFI\I-NHCF3NH

or a pharmaceutically acceptable salt thereof, wherein R' —R’ each is as defined in Claim 1.

3. The compound of Claim 1 described by the chemical Formula (I), or a

pharmaceutically acceptable salt thereof, wherein

R’ is other-than H, and all other variables are as previously defined.

4. The compound of Claim 1 described by the chemical Formula (II), or a

pharmaceutically acceptable salt thereof, wherein

R’ is other than H, and all other variables are as previously defined.

5. The compound of Claim 2, or a pharmaceutically acceptable salt thereof,

wherein

R’ is other than H, and all other variables are as previously defined.

6. A‘compound represented by
F ()
O N N
o I cag =
OCH,CF5 N : ocF; N
® F
N\ O N
O N‘\ »—CONH, O | d>—ConH,
ocFy N OCH,CF; N
9 F
N\ O N
O o )—CONH; O | H—CONH,
OCH,CF; N ocr, N
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FI NFI N N \> -CONH2 \ --CONH2 | \ \--CONH2 F3
HOCF3 NN/ CF3 NN H -44 WO 2004/ 083190

wEDAEA04/ 007830 F\ F\ | ON N\ | O N O BCHBS2004/007830
N~N~-CONH2 CF3 | O CF3 N*N~-CONH2 1/ N, N~CONH2 H H |
H3C CF3 O CONH2 ~~~-- CONH2 O O ~~ -CONH2 Jaa ~~~ OCH
CF OCF CF CF CF N NNNaOCF3 N ~ -CONH2 ~- CONHCH3
N\ \>--CONHCH3 F OCH2CF3 N OCF3 NN CF3 I NN \> |

QCE2 NN CE3 \>- CONH2 - NN ___HH7 A pharmaceut i cal

unt. yof a col
pcedtoneal | )
r%fgeuti cal |y

phar maceutical ¢onposition according

~r\n+ (a) A
.

ther—conprising—= cond—therapet
od of t r eat rent reventi on of

Lhe t
LAgEeefy & PaSdr o) ;%LFL'Q}%CN ve a

i ng to Caimil, i\Phar maceut
t hE ¥ %onH 'L S—conHeH,
N OCF, N
CFy O
N
> O I H—conm,

CFs N

T A pharmaceutical composition comprising a therapeutically effective amount of

a compound according to Claim 1, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

8. The pharmaceutical composition according to Claim 7, further comprising a

second therapeutic agent.
9. A method of treatment or prevention of pain comprising the step of
administering to a patient in need thereof a therapeutically effective amount, or a prophylactically

effective amount, of a compound according to Claim 1, or a pharmaceutically acceptable salt thereof.

10. Use of a compound of Claim 1 for preparing a medicament for treating or

preventing pain or a pain associated disorder.

11. Use of a compound of Claim 2 for preparing a medicament for treating or

preventing pain or a pain associated disorder.
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10. Use of a conmpound of Claim1l for preparing a
medi canent for treating or preventing pain or a pain
waz®eosHved di sorder. 15 11. Use of a conpoundrP@f/USioas/on7s30
2 for preparing a nedicanment for treating or
preventing pain or a pain associated disorder. -45 WD
2004/ 083190 PCT/ US2004/ 007830 12. A process for
maki ng a conpound of Formula (1): R3 7 R6 R / r,5
NN N2 R (1) 5 or a pharmaceutically acceptable
salt tlRereof, the proepwsesefmprakivg agomeand phigoraula (I):
conpound of Formula 34 or 35: R3 R3 7 OA kyl R-\ ~~
OAkyl R6 (~~~4 1/ RMNH Rsr R4 R5 / R5 NH 10
34 35 wth a conpound of E a 36: R2 H2ZNNY Rl
15 10l 36 wherein Rl ach|is as defined in d aim
1, in the presence
Formula (1), or a
t hereof. 20 -46

nar

\

R2

@

5 or a pharmaceutically acceptable salt thereof,

the process comprising reacting a compound of Formula 34 or 35:

10
34 35
with a compound of Formula 36:
R2
N._R!
HoN~ \”/
15 o)
36
wherein R1 - R7 each is as defined in Claim 1, in the presence of a base to yield a
compound of Formula (I), or a pharmaceutically acceptable salt thereof.
20
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