TI TLE OF THE | NVENTI ON Bl ARYL SUBSTI TUTED TRI AZOLES AS
SODI UM CHANNEL BLOCKERS FI ELD OF THE | NVENTI ON The
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

Tijj@p@ﬁEqﬁvg&Tﬁﬁgonic and neuropat hic pain. The
ounds _of the present invention are also useful

co
Bmﬁ‘@rngpﬁ STATEFDERAZOF EStAF OR BAYIGHAWEL BhOCKHRSy

di sorders of the central nervous system (CNS) such as
EgigﬁgéiggﬁgxggihiﬁdepreSS|on bi pol ar di sorder,

ety and diabetic neuropathy. { SUMVARY

OF THE TWh@\lfehﬁorﬁlsﬂlrécﬁéd 1B REGds of bieA %Hs@tu@ﬁ Qﬂdzgl@ gompounds In
part]é&rz\? QHEO L\I’P? 10&1? 511,%%%%0% ?/521 stﬁute%g%glgsﬁlwt\a(e qqgluw qhapneﬁg,lockers useful
for thRpRAtNERtRS ohromic pinbrremepathici padl. [The aﬁmﬁcphﬁld»f&héﬁkstent invention are also

useful fb? fh% Qlfeatnm%f %ﬁh%zco 1&11%< ‘I:hchkd meg}s&%'ﬂs fé % glewﬁl nerypus system (CNS)

such @fpﬁwﬁmwraqemssw Elyellab@mw] depgasgion Anxigth puchdinletic nevropathy.
optionally substituted with one or nore of the
SUMMARYOWEHS pPSENTHegt s: F, CF3, OH, O (CLl- C4)al kyl,
OCONR R, NRR, R")CC]\IR'R COO- (Gi - C4) al kyl, COON,
CN,  Colmdirst(agyect, doereis prokided aicompowet fepresersed ky Fornguy (1) or (I1):
NRIR', -N(COWR', -N(S®2R)R', -N(R)CON(R ) 2, _
“N(R ) SC2R , - N( ORa) CON 3 or- N(R)SQZN(R)2; (c)

-CH(R)R, -Q(QR')CF3 (NHR)R , -C(=OR ,
C(=0) CF3, - SOCHR' CN, CONR R',
-COCONR R', - ' S2N(R)CR ,
- C(=NH) NH2, - ;

ora phannaceljtically acceptable salt thereof, wherein

Rlig
Ci-Cealkyl, C;-Cy-alkenyl, Cg—Ca—alkyr'lyl,C3—Cﬁ—cycloalkyl, or Cl-C;-a]kyl-[C3—C6—cycloaIkyI], any of
which is optionally substituted with one or more of the following substituents: F, CF;, OH, O-(C;-
Caalkyl, O-CONR'R®, NR'R", N(R*)CONR'R®, COO~(C;-Cyalkyl, COOH, CN, CONR'RY;
(a) Co—C4—alkyl -C-Cs-perfluoroalkyl;
(b) NRR®, -N(CORMHR?, -N(SO,RHR?, N(R*)CON(R),, -NR")SO,R?, -N(OR*)CONR*R®, o7 -
- N(R)SON(R),;
() -CH(OR")R?, -C(OR")CF;, -CH(NHR")R®, -C(=O)R’, C(=0)CF;, -SOCH;, -S0;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® ;
1



(d) -CONR (CH,)o0.2C(W( Rb)(CH2)o 2CONR Rb; (e)
-C(R )=C(Rn)-COOR , or -C(R)=C(R0)-CONR Rb ; R is
(a) H (b) Cl-C4-alkyl, optionally substituted with
ne or more of the f ol | owi ng substituents: F, CF3, OH,
@ - ﬁ’(“@H@@C&RDS/R NCBLRRGONRIRY - C4) al kyl | oc0NH2, |
(&) -COENROGIOGHB LK YR )wc@%bﬁia wAal kyl) (Cl-, Caalkyl),
- OCONH( G - C4al kyl -aryl)
- OCON( C1- C4al kyl ) (C1- C4al kyl -aryl), NH2,
R%is NH(CI - C4al kyl ), N(CL-C4al kyl) (Cl - C4al kyI ).,
@) H: NH( C1- C4al kyl -aryl ), N(Cl-C4al kyl) (Cl -C4al kyl -aryl),
"NHCONH, ,  NHCONH( C1- C4al kyl ), NHCONH( C1- C4al kyl -aryl),
(b) C-CHaiBANGon st Chvicedal $dthdre oNHOEMoWisig substituents: F, CF,, OH, O-

© Eﬁ%i‘l‘%f)éé’?%ﬁ&c%&f%‘ @é@@; YPELNBAGI-Rspilyy]). -OCON(C,-CaalkyD)(C-,

CaNiGyD1 -2AVHT ) GOk IGky1), Cdalohy €)- CRllySlal & yli ﬂ&ryi&)élNH NH(C,-CalkyD),

Ni%g@%?k@'ﬁ%%&gm) ﬁ%‘ '_84alky (C|2’C4all\yl—aryl) ){\]I—)ICONH
Cafkajityly, SHOONH S 4 ki raogd), kNHCON(C{ d,)alkyl)(Cf-C4alI\yl) NHCON(C;-
c4a118!)(@dc4ﬁ?\%1§alry1§l be(b.-d’\ATE)L)%dN(i%r ik ﬁ)é?,y ﬁ”éﬁtyn grgé,r%ikyl)comc,-
Cdﬂgvm%&@*y Fary). %&Wr@-@bﬂhi‘@@ﬂ ,CNCONHYy ICONH(C,-C,alkyl), CON(C;-

Calkypt, azaky., any aryl of which is optionally
th 1-3 substituents selected fromi) F

- d
©) C“‘éjugﬁ :f& #‘S"P‘% uorqafiyLioriy - No2, iv) -C(=0) (O - Caal kyl ).
(@ *Crﬂ-alkvﬂrﬂlwﬁéﬁinhwlhs phényl, pyNaGl, Pfﬁ)idmyh IS, HGARA Y hrdiyl, triazolyl,

pyrééoily thlg ylrl] OISaC!XF%iOlYl and?:%]:’]érl ﬂla%ylr @prgtlé)\éw\qvggpﬁlésnon%ggally substituted
with lS?G}' stlglents_s@e@et@jrom 1)}@((11))]31@1 i) € @) -NO2, BHI-OHO)(C;-Caalkyl), v) —
O(C-Crilkyl), 0F) —-N@E.—Cﬁikyl)@}-(tﬁlk%lﬁ)vn’ﬁucf) oagrlg)l A vg{? é{ lf(yalkyl wherein one or

optional ly substituted w oeo r'e of

morg Bf the afkrgaghops eanthgenspiacediby aCR3, -SOP);.20 -O-00D3- G«c)(e) By, |-C(0)-,

-CHE0®)-0.C2c( Gr=&4g.al kyl, - OCONH2, - OCONH( Cl - C4al kyl ),
NH2, NH(Cl- Caal kyl), N(O- Cdal kyl)(C - C4al kyl ),
NI—ICONH NHCONH( G - C4al kyl ),

R"is - NHCON( Cl- C4al kyl ) (Cl- C4al kyl ), COO (d -C4-al kyl),
(a)HorCOO\' CN, or CONH,; 2. Rrs: (a) H (b) -d-C4-alkyl,
C3- C6- cycl oal kyl or -d -C4-al kyl - (C3- C6) -cycl oal kyl ,

€)] Cl-Qaﬁmﬂkybmpﬂlduryﬂlﬁ slistitutadtveith oie bR mRRET Qe foH%ﬁl%@{Ibshtb@nts F, CF;, OH, O-

4 d“%wﬂt?’&a KO0 OB s O SRR, NG

B Clalky), ME@@NHQM??NH(C Giﬂﬁyﬁbﬁ@%{(&-&?ﬁylg(& Caalkyl), COO-
& uor oa - )
(Cl %ﬂ@@éﬁ[@?@% al kyl, - éOZR' - S2N(R') (Rb) ;

Rlis:

(@

(b) -C-Cy-alkyl, -C3-Cg-cycloalkyl or -C;- -Cy-alkyl-(Cs-Cg)-cycloalkyl, optionally substituted with one or
more of the following substituents: ¥, CF;, OH, O-(C,- -Cy)alkyl, S(0)y.o(C-Cpalkyl, O—CONR"R"
NR'R?, N(R)CONR'R®, COO-(C;-C,)alkyl, COOH, CN, CONRRY;

(c) —C9~C4~alkyl—C1~C4~perﬂuoroa1ky1

(d) -C(=0)R", -CONR’R", -COO-(Cy-Cyalkyl, - SO7R?, -SO2NR*R");

R’ and R* each independently is:
(@) H;
1a



- % a= 3k

R3 and R4 each independently is: (a) H la (b)

-Cl- CC-al kyl, -C2-CG al kynyl, -C- 2r-al kynyl or

- C3- C6. cycl oal ky(, any of which is optionally
substituted with one or nore of the foll ow ng
substituents: F. CF3, -0-(Cl-Cd)alkyl, CN, -N(R)(R"),
- N(R)CO-(C1l-CA)al kyl, COX", CON(R )(R') or phenyl;
(c) -Co-C4-al kyl-Ci -C4-perfluomal kyl. or -

-0 Ca-Cd-al kydG -C,...perfluoroal kyl; or 5 (d) CN,
NH2, N2, F, Cl, Br, I, OH, OC(]\I(Ra)(Rb)

o) GC:%MI WW&' l%% alk)ﬁ’q'@g ch is optionall
o0\ erein aryl"is o F‘ d
CRGE) Bhe Rln L e ISR B3 LSS 00 e
&R@{C@Wﬁﬂc@@k;c@y«mmorpwﬁq =0 (R), v) -OR,

© é&mﬁw 4 % #ﬂuo@

+ ol 8 T v LA g it e
YR Koy Pyl ythgreis aryl is Gitiohadlyl skdtirundiowiei 103 euaastmrcnﬁ&aectcd from i)} F,

Ot Bt h&) 4Rk yii) Daphisysceanrhey) HR, rvéphﬁq@dwi‘ OR’, Vi) Cp-

U e L

i RS- IREYh e 1) @‘aahalkﬂdaépeqndmﬂdrmommm(a&yl Ichrbonscan be

10 régackdly aCNR€6 8., kxby, ,.Clo Sfop! L 66! L?ﬁg ﬁéﬂ“%&(ﬁr NE® -
‘ A 8‘ 3-C(0)

| h@%su 'g:#(géé‘t#'%é"ﬁ%;‘é IofS ?ﬁe foll ovm ng :

substltueuts F; CF3 aL o(Ca-c)allryl, _

RS Rm@i( Ecﬁfn@: Wd is: COK', CN. CONR _R",
()H'(RR')CO\l > 0- GCaaIkyI -0-g - C6- cycl oal kyl
SrCr-C . 6-, al kyI or -S-C3 C6 cycloal kyl, any of which

s ® C.w@mmmlmymcmmcw&wL ) aﬂweat;h ishﬁ»uonally substituted

wiu%rleqwnag &Eﬁ%ﬂ%ﬁﬁ% mﬁf&’%&é% N‘g\' XRY), NR'R®,

- co\|(c1 C4 alkyl)., SvH2a
© —OSOENRsi@l alle o B |
- %ﬂ% MDQZEL %aﬁ@%&w loa.l!k?i ARAR Whhch is
1T Faz0 yre orEsdrapiie. WW%&PVPN%W OH, 0-C-Coatkyl,
20 . Nrﬂpywrlasﬂm qygm INGCetCiualiki)2, €PORY CHy CONPIREIGNIH(C,-C ralkyl), CON(C1-Cs-

;@8@5&%9{% {:ﬁ%!rlﬁcﬂ%p fzc ﬁ[l &;a?g yl Wfdmzolyl,

' d
wo%pgo?%% ( y‘F“‘?'E}'l - Joszpbt fmmbtl)afwslﬂ, py2inidigyl, pyEidinyl, phenyl,

Pipédidity], @ﬁ@uomm pyE.;oua}hyl. Srpipolazi El(RR oco:\l )R( )R (5 R6) ,
~ r
- @G a%g%‘%%e “‘Q@'&H 'Y CF3,
25 @ cng b{qz( Eo;lom,u: @mwsomcm‘m -OSO,NEHR"), CQOR®,

CONN'XIS@ZE Rg&‘1 kkgb% o @o& YR, -COIRCE, -
Qz(ﬁ:@aﬂwl) rrﬁrscamba@m& R~

CHmN(RWﬂsmN(R”)msmmHj%m@ Sﬁkﬁ@téﬁ 9\;?0 a'rQi vshereln arylis

optiddall ﬁﬁsﬂt&t&d Wifh “ﬁ%qufﬁjl}%wfi o?;n %%(C‘B% NOZ iv) ~
mlmkx iid) sm)@ﬁl)mmaso ) «(Co-
mwwmm‘w O, GBEMER (e xit) MR ASOHRE Wiy -8Rty and i)
' —Cl_iﬂaﬁ%d, wherein one or more of the alkyl carbons can'be- replaocd by & -NRY, ~ O+, -S(0)2, -

| 'O'C(O) “(0)-0-, -(OINR")-, NRYH-C(0)-, -NR® )—C(O)-N(R Y “C(O)-, ~CH(OH)-, ~C=C-, or -

1b.



- CL- 10al kyl ; wherein one or nore of the al kyl carbons
can-be replaced by a 0-. -S(0)1-2-, - OC(O-. C(O-0O
, -go) N(R)-. -NMC(0) -. N(R) CYO) N(R h C(O)k)
-CH)-, -CGC, or 1b. In a second aspect, there is
provi ded a pharmaceutical conposition conprising a
therapeutically effective anbunt of a conpound
represented by fornula (I111) R3 R7 RB1 R4 N -R~- R5
R2N (ice or a pharmaceutically acceptable salt

t hereof, wherein R - R7 each is as defined above, and
a phar rmceutl cally acceptable carrier. In a third

as pect Intarrseend aspgnt.aherd dsipm vidsdpqbadnacepticd emlaohlﬂngn comprising a

theraf RN elcivk g o rspriioun sreian B ik AL s

i's other than H and all otherpgeariables R to R7 each
is as defined above. |In agfotwth aspect, there is

provi ded a conpoundif epr esg e by NN N F3
220f:3 F3 HH | g Sy EK NS 2 G2 | ON2 1/ ]
NryN~CCNH2 a H° i N JoF U\ i/ N CONHR
CONH2 | / N, ~}--CON 3 ¢E3 |c .

(an

or a pharmaceutically acceptable salt thereof, wherein R' — R” each is as defined above, and a
pharmaceutically acceptable carvier.

In a third aspect, there is provided a compound represented by Formula (IIf),

-or a pharmaceutically acceptable salt thereof, wherein
R® is other than H, and all other variables R to R” each is as defined above.

In a fourth aspect, there is provided a compound represented by

Ic



F N_j 2z 1/ N\7-CONHz I\ OCFS NC CF3 H/ ONN
'VHz tt~C 4F5 NN/ -'CONHz N "ONHz | \ / NY _
..Hz OCHCF NNOCFCFCFN I \1 LI\ (N I\ ~
N \V/ N/ ~~sprya T 021 C ''-CONHCHa \OCF 3 |
NHCH i OCF Na N/ N_F OCHzCFs N CF3 N CF, _ N

N -CONHZ F3 or a pharmaceutically acceptable salt of
any of the foregoing conpounds. In a fifth aspect,
there is provided a pharnmaceutical conposition
conprising a therapeutically effective amunt of a
conpound as defined above, or a pharmaceutically
acceptable. salt thereof. and a pharrraceutlcally

pt abl e carrijer.

~~

phar micPucosal | y ac dadt~conerlep

[S’Péparlﬂwgarredlc?ﬁme Chy trd}atlng gr ~pf nh

pain or a pain ssociated di sorder. Ijn a séw th
ST there T f @ conpou B as

or a pharmaceutically acceptable salt of any of the foregoing compounds.

In a fifth aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined above, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable catrier.

In a sixth aspect, there is provided the use of a compound as defined above or a
pharmaceutically acceptable salt thereof, for preparing a medicament for treating or preventing
pain or a pain associated disorder.

-

In a seventh aspect, there is provided the use of a compound as defined above for

preparing a medicament for treating or preventing pain or a pain associated disorder.

1d



Id In an eighth aspect, there is provided a process
for making a conpound of Formula (I): R3 7 C~ NRR
4t pj RB MNRmMmor a pharmaceutically acceptable
salt thereof, the process conprising reacting a
conpound of Forrmula 34. or 35¢c RB3 R R7T, R ~ ~
QFvkN 6( 1 41 Rt. R a64! NHHCO RRNHRS 34 3S
wi th- a conmpound of Pormula 36: RZ H2N,NUR 110 36
wherein R -R each is as defined above, in the
presence of a base to yield a conpound of Fornul a
(1), or a pharmaceutically acceptable salt thereof. In
a ni nt h lasPeeighth; pweet, itherpris\nrotddedn aquapssrfdr making a compound of
Fonﬁﬁgr@gaent ed by formula (111) as defined above, or a
pharmaceutically acceptable salt thereof, with the
exception of 1-(3- phenyl)phenyl - 13, 2,4-triazole. le 1<
R

or a pharmaceutically acceptable salt thereof,
the process compgising reacting a compound of Formula 34 ar 35:

wherein R' —R” cach is as defined above, in the presence of a base to yield a

~ compound of Formula (1), or a phiarmaceutically acceptable salt thereof.

In a ninth aspect, there is provided a compound represented by formula (I11) as

defined above, or a pharmaceutically acceptable salt thereof, with the exception of 1-(3-
phenyl)phenyl-1,2 4-triazole.

le



Di scl osed are biaryl substituted triazol e conpounds
whi ch are sodi um channel bl ockers useful for the
treatment of chronic and neuropathic pain. The
conmpounds di scl osed are also useful for the treatnent
of other conditions, including disorders of the CNS
such as epil epsy, depression, anxiety, nanic
depressi on and bi pol ar disorder. Al so disclosed are
har maceu I
G sl osod e pras e TR Ll anfatmRle it RN iy channc
blepkeass wsabil ﬁpéhﬁt tlrfwahd}n}? Oﬁcdtmmeamgmmhs: pa@im @he compounds disclosed are

B A5 AL SR s o
dgpa¢ssion \dnS ey ﬁiamc [daprasmdnmfnﬂ ammrr disyrdpa iAo di@&b’s@cpélk@h@rmaceutlca{

and disorders of th cludi ng, but not
(ﬁl}fﬂsingas GOPrISEg Ay cgglggundd e ﬂ%gggﬁdgﬁlthehﬁlﬂl%toy In Gpgphipation with one or
mORNh@HfAEalIgRei R dalpdindd] £AGRErSRBRIchEY Aeptable carrier.
adm ni stering the conpounds and pharneceutica

conposi ti RihcPdisdlfRd RfeaR@RIds FMBOé ARent §8.1ttgf)a?ﬁ | AR pain, visceral
i.s.a process _for making the instant conpounds.

PapE Tdlaniops toy pamy reprapRiherpaiHEnd dlsarders alitha R Sinaluding, but not limited to,

pglg%@naapﬁa?ﬂ);ﬁ ML S Rafie AR p&g%sﬁgggﬁaﬁp%ﬁ;%@) jnistering the

coypompiy 4nd plreacaRETs] USANGLIDE FBBO preRt inkefbon. WisoGietoséd is a process
rmaceutically acceptable salts

f°4‘ﬂ§§ne§§‘“\ﬁ%“§°"“ﬁp “Ee? is (a) H 10 (b) O -C6-al kyl ,

G2- CA- alken |, C2 A4- aIk nyl , C3 C6- cycl oal kyl, or
DEFAIBEDDE Wl 3! IVITON any of which is
optlonallmew&éﬁﬂwhﬁ&m QNRofRbuIR FhrQbnldIBy Formula (1 :
fol |l ow ng substlfuents ,ﬂﬁs H%}F i? ? ﬁ& ﬁ?ﬁﬁa()oran
O CONRaRb, NRaRb, N(Ra) CONR Rb COO-(Cl C4)a|ky|
COOH, CN, CONRaRb; (c) R®
- Co- G4-al kyl - O - C4- pehgluoro.

If
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15 (d) NR Rb, -N(CONRb, -N(SC2Ra)Rb, -N(Ra)CON(Ra)2,
- N(Ra) SO2Ra, - N( ORa) CONVWRb, or- N(Ra) SO2N(Ra) 2; (e)
wOHaRIsy B, - C( ORb) CF3, - CH(NHRb) Ra, - C(=0)Ra,
O(=0) CF3, -SOOHS, .SCRCH3, COORa. ON,  GONRRb. PCT/US2004/007830
- COCONRRb, - SO2NRRb, - CH2O SO2NRRb, SO2N( Ra) ORa,
-C(=NH) NH2, -CRa=N-ORa, CH=CHCONRaR'; 20 (1)
- CONRa( CH2) 0- 2C(Ra) ( Rb) (CH2) 0- 2CONR Rb; (0Q)
-C(R5) =C(Rb)-COCRa, or -C(R5)=C(Rb)-CONRRb ; Ra is
(a) H 25 (b) C-C4-alkyl, optionally substituted wth
one or nore of the follow ng sysstituents: F, CF3, OH,
0- (C -C4)alkyl, S(Oo.2-(@-B4) al kyl, -OCONH2,
- OCONH( CI - C4al kyI ), RTOOON( i dal kyl ) (Cl - C4al kyl),
- OCONHCI - C4al kyl - Bg N
- OCON( CI - C4al kyl ) ( {1 7 aryl D2
NH(Cl - C4al kyl ), N CI~&A yl ) gl\qulm kyl ),
NH( Cl - C4al kyl -aryl), N(Cl - ) (C -Cal kyl -aryl),
NHCONH2,  NHCONH( C, - C4al kyl ) ,  NHCONH( CI - C4al kyI aryl),
- NHCON( €1 - C4al kyl ) (CI - C4al kylgy, 30
NHCON( C, - C4al kyl ) (Cl - C4al kyl -aryl),
N(Cl - C4al kyl ) CON(Cl - C4al kyl ) (Cl -C4al kyl ), N(Cl- 2 WO
or phap@ 4yt 8CeRT¢ tiBR Gedof OheRm
C4al kyl ) CON(CI - 4al kyl ) (d - A4al kyl -aryl),
Rl COO (C1-C4-al kyl), COOH, CN, CONH2, CONH(Cl- C4al kyl),
S CON( Gi - C4al kyl ) (A -C4al kyl); (c)
(@) H,Co- C4- al kyl - ('"Cl""'C4)""pé'rfI uoroal kyl; or (d)
wherein aryl is phenyl, pyridyl,

R1

_ - - C4- al y -ar
®) Cifs L ies r’fL;‘Ta Kepyly 9¢-C4-ﬁlhrr@h91~ce-w}qa3qy or Ct-Fi-alphifh-Co-ycloalkyl], any of

wtpglrlampﬁqnhl,ly fulbktitaed With oh& &A% biVihe f&WﬁE éﬁt)stltﬁé'hts F, CF,, OH, O«(C;-

CHBE LR, M it Contianic Eontees cwben 63, CPNR'R

(©) -GrCoradkyl-Qi-Coipedfluotkyl;i i ) - N02, iv) -C(=0 (G - C4al kyl),
v) -G - C4a|ky|) vi) -N(G - C4al kyl ) (Cl- C4al kyl ),
ij1) -d and -d -1 oal kyl , wherei n one
@ NgR, E&@% MSéhmw dﬁﬁ%&mm N )sé@m“awmﬁa)ﬁomm" or-
N@SOMBRY),1 2-, -0 (O-, -CO-0, C(O) - CH( OH) -

; 10 X Cl C6- al kyl ,
© 'C%IE?_R %aﬁ@@%@t‘?ﬁm@% i t(% é)ﬂe 6fr*QiﬁFae —SGCHheSOzCHs, COOR?, CN,
CONRIRS| JODGONR RAD SO, NRE -EHgﬁwS(ﬁE’ﬁ“R" @@\quﬁw )-CR*=N-OR?,

_ Cl-c4)al kyl , -
CH= Cﬁé@ﬁ&ﬁ(& C4a|)|6<1y|3/ N(CI 15 C4a| kyI)(CI Caal kyl ),

) -CRMRINAR),  AROCRB CH) GEONRIRY

(g)-c%%g@%@ a%&b& %(R%MJR), COO- (Ci-C4-alkyl),

R’is

(a) H;

(®) Ci-Cy-alkyl, optionally substituted with one or more of the following substituents: F, CF,, OH, O-
(C-Colalkyl, $(0)g.2-(C;-Cyalkyl, -OCONH,, -OCONH(C,-C,alkyl), -OCON(C;-CalkyI)(C;-
Caalkyl), -OCONHC,-Calkyl-aryl), -OCON(C,-Cyalkyl)(C,-Cyalkyl-aryl), NH,, NH(C,-Cyalkyl),
N(C,-Caalkyl)(C,-Cyalkyl), NH(C,- -Caalkyl-aryl), N(C,;-Calkyl)(C;-Calkyl-aryl), NHCONI,,
NHCONH(C,-C,alkyl), NHCONH(C;- -Caalkyl-aryl), -NHCON(C;-C,alkyl)(C,-Caalkyl),
NHCON(CI—G;a]kyl)(Cl-C4alkyl-aryl) N(C;-Cjalkyl)CON(C;- -CaalkyD)(Cy-Cyalkyl), N (C,—

-2



10

15

20

30

2. Rts: (a) H 20 (b) -Cl1-C4-alkyl,
- C3- C6-cycl oal kyl or -d -C4-al kyl -(C3-C6) -cycl oal kyl,
Wt 2006d3h90 substituted with one or nore. of th ,
foll owi ng substituents: F,. CF3, OH O (d-C4)a ‘i’CT/qs:zoomo*fsso
S(Oo0.2-(A-C)alkyl, OGCONR Rb, NR Rb, N(R)CONR Rb,
COO (d-C4)al kyl, COOH, CN, CONR Rb; (c)
- Co- C4-al kyl -d - C4-perfluoroal kyl; (d) C(=0 (R ),
-CONR Rb, -COO (C -C4)alkyl, - S@R‘ -S02N(R ) (Rb) ;
GIkRICGNIC RAaIHE, -Cﬁﬁﬂl@@@ﬁﬁembxcwn-alkm)cdd}H (N, CONH,, CONH(C-

of 8.8 1§3Qj@l] 5,{% | kenyl, or -C2-C6-al kynyl or
‘3 (@{biuﬁy “r ﬁlﬁ(yf which is optional l'y

© G Sat“ﬂ’t! de@l)*ﬁﬁﬂhm‘eﬂéﬂmr nore of the follow ng

(d) —GIHU§M![\§'M€)Ht @heré: in axgé ghc 9{ Wgé%ﬂh% I_f{uC'\ll, ﬂ)leugfp x(rcl):fb 1) triazolyl, -

pbﬁa g h1a(zel)yl 15@@:@}! é)pqu yl ©F m@qhap@lwlf, hn)mrydamlf ktich isoaptionally substituted
with. I subiituity beldied@dbupd Ff CUBE, Gl kgN; HPINGL lv) DY =WE.C alkyD), v)

g% C.;Elkylglwk) ﬁ %MC;—%{% lj%?maiky v) -C]-10alkyl,wherein one

epgf)t(embgyl cagponiarad be whRtaliby aar ¢, -8(6),9 Pt(D-@f('@j —)t‘(()})-O- -C(O)-,

-GN Ltuted 1-3 substituents sel ected frol
wﬁé e‘j@OWCL@CN, iii) -NO2, iv) -O(=O) (R), V)

: -CR, VI) -NR Ro, vii) -CO4alkyl-COOR, viii) -(CO
Rbis 3 WO 2004/ 083190 PCT/ US2004/ 007830 4alkyl) - NH CO- OR
@ mig) - (COMalkyl)-CO-N(R)(R'), x) -S(O0_2R, xi)
°§02N (R)(Rb), xii) -NR SO2R, xiii) -C-1Galkyl, and
(0) CpGevalkyl,Cptidmatiy kybistitalee hethRn@BEN&E of TE ﬁ;lﬁtmlgféﬁbsﬁ dé is: E, CFs, OH, O-

(CEEDIRPSS (G 2&%04)6@91 acﬁﬁ@yﬁw@cgmﬂ(q,\gﬁkyo@d@ (Co-CalyD, NG
CaalkIKC)-Caliap, NNORNHL, NHCON)H(CpCﬁH@QN{COIQE@CuaIQH)(Cl C4a§kyl) COO0-

(C-@-—&] 1), b1 d R7 each independently is:
H iEK)CI Cﬁ’cﬁsm%@ CA-al kenyl, or C2-C4-al kynyl or

C3 CB cycl oal kyl, any of which is optionally
Ris: substituted with one or nore of the fol |l owi ng
()H_substltuents F, CF3, OH, O (C-C4)alkyl, 10

OCON(R ) (Rb), NR Rb, COOR' , CN, CONR Rb,

(b) -CiNC/RILIERM,)- (XS(SR:}RDMIk@Dar -CpCrﬁkyI )Kﬁﬂ:loall?ﬁ optionally substituted with one or

m"’“"’%@ @0‘%%? g’aﬁ‘tk%té F ﬁ@ OF. ﬁ%a@yl ${6Dig§aiGeaplkyl, O-CONRR,
NRsRJb%TtR i@mé@“m?u c@omlec,gﬂkm@ogf Ciheofmigbow ng

© -comm;@ Hopenkan foafi3 O O-(Cl- 04) al kyl,  NH,
@ ‘e Eﬂ Cl C4 al kyl), CN, CONHZ,
3&2 -SOZN(R“)(Rb

_R3 and R* each independently is:
(a) H;

- (b) -Cy-Cy-alkyl, -C;-Cy-alkenyl, or -Cy-Ce-alkynyl or -Cy-Cg-cycloalkyl, any of which is optionally

substituted with one or more of the following substituents: F, CF,, -0-(C;-Cylalkyl, CN, -NRHRY), -
N(R*COAC,-Cy)alkyl, COOR®, CON RHR) or phenyl;

A{c) —Co—Cd—a1kyl-C1—C4—perﬂuoroalkyl or -O-Cg—C4—alky1-C,-Cd-perﬂuoroalkyl or

(d) CN, NH;, NO,, F, Cl, Br, I, OH, OCON(R")(R®) O(C;-Cy-alkyl)CONR'R®, -OSO,N(R™(R®), COOR?,
El b

CONR"R, or aryl, wherein aryl is optionally substituted with 1-3 substituents selected from i) F,

C1, Br, 1, ii) -CN, iii) -NO2, iv) —C(=0)(R™, v) -OR", vi) -NRR®, vii) -C0-42lkyl-CO-OR®, viii) (Cp.

-3
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al kyl)2, SO2NH2, SO2NH(Cl - C4-al kyl ), tetrazolyl,

triazolyl, imdazolyl, oxazolyl, oxadiazolyl, 15
woeeoxeeloyl , triazolyl, furyl, thienyl, pyr azo'ﬁqwuszommmsso
pyrrolyl, pyridyl, pyrimdinyl, pyrazinyl,

pi peridinyl, norpholinyl, pyrrolidinyl, or

pi perazinyl; (d) -Co-C4-al kyl-Cl-C4-perfluoroal kyl, or

-0 Co-4-al kyl -Cl - C4- perfl.uoroal kyl; (e) ON,

N(R)(Rb), NO2, F, d, Br, I, , -SR,
421IQ0ARER')-OR Yix) (COSQANOR-O 0RR R"f@@omﬁ% %%PE%R))(R") )

N%%;@g % )@%‘Ra%@) 802 Né G onef B@}@nghe alkyl carbons can be

replS@@Hﬁa -NEQR @3, HS@JC@)% C?d)ii 'lc )%@Q RE¥-c(0)-, -NR)-C(0)-

ﬁﬁ?*\l}(—éﬁb@fggzﬂ%ggl\éﬁﬁ or aryI V\,h-erei’n aryl is

optl onal |y substituted with 1-3 subst i tuents sel ected

G i el 1 L T

-NR Rb, vii)

()H’-CO4aI kyl -CO-OR , vi | |) -(C0-4al kyl )-NHCO- OR , iXx)
() Cr(fo%l @;d(ﬁéélll%enﬁ%rl\& Fé )a&%o[&g% C):z §fcq)§a(fk§é ani( 8%21”?&911 is ogH%nally

S“E%ﬁt‘\)ﬁ“ﬂ(z‘ﬁ“h e F Brafithe infeviak substivenss: Fa6Fe OB, O- ﬁé—(}l)aldfyl
OCANE3R" caR'Rb ecoer! a@ndc@MR N& '\?( Mege - S(0) 1. 2-

(c) —O%choglk&%)%% Fg)c_yclozﬁ& O)S 1—C =S -C;Z— A goal(l}yl anyf @hich is

- optiprallp pubsietnted iwithent br):ﬂoxfeld;ﬁﬂ&@'dill fub§t8 FenfO FPOENAS, O- -(C-Cypalkyl,

RIS RS oo o iR ORI . conmc .

alkyly. tSQzNH-e POJH (Gt aradliyh, teRazolyl, Rifazehad, Hmiidazal§l, ceizbIE exadiazolyl,
1306%1?5@1 tiRazoly1, Fudyt, Eﬁ&nﬁ‘ ﬁ%l 379%019 i Eé’ﬁf é)'ﬁ?%lg ut}}I;I%gJFa}ﬁﬂyh phenyl,

EP des a conmp ound
pi (3{1§ ﬂyloﬂnoﬁ’h?)lﬁlé(} ﬁﬁﬁ@&ﬁm}éaﬂrlpspl‘@émebt abl e salt thereof,

(d) —melmlﬁa—pemueiohw bﬁ@ﬁcﬁc .a[efi -@ld, ;53 ;do @,{ i abl es

it of this

© N RRPRDN 2 13 DR ﬁ\?&%\?@gn& HrOSPMBIR®), COOR,

CONERBAR M(MM(RBEW)DN(R*I%MRWK?? Lofontpul @(ék%cmo [CRIR")CF:, -

B IRRC c her eof N
CCRIRE T8I, Sk A0 AN G AL AT S s SRR, -
C}]@@"ﬁ@%ﬁ )(R h S@d’@ﬂ:ﬁb@Ré ROGINHINIEL, -QR,£NVOR,, fOH-S1H 8SHFIC Wherein aryl is
optidnellysuBsiRitbd Witk €5t hBRitVic L8R ?xoﬁﬁ Oc‘zinﬁr 1115 -CN, iiif) -NOg, iv)

D ghem cal Fornu
C(“d‘ﬁgﬁrag%?ﬁ Yy:%rﬁ?@“‘ae'eé Pty 9.9 @Rt HE’r)e@D 4aﬂﬂ8rlﬁi1¢QROR“ ix) (Co-
4a1kssl) -GRIN@HAT), %) SS(DB(Ith btt)eso@lcR@ﬁR -NR%RQ N F%bvz 1-10afkyl, and xiv)
S
C12 Mﬂﬁ(git ngér%{?aornle g[){nglé (s) ]:g ailg?( S’IIBR’HSG ]:ey rqﬂ)gp?chlgﬂa -NIi - = 0-, -8(0)1.p-, -
0-C(0)-, -C(0)-0-, -C(O)-N(R)-, -N(R*-C(0)-, -N®®)-C(0)-N(R?)-, -C(O)-, -CH(OH)-, -C=C-, or -
C=C.

The present invention further comprises compounds described by Formula II:
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In a second aspect, the present invention provides a
conpound described by the chemcal 20 Fornmula (11),
w0 Mopdtgwaceut i cal |y acceptabl e salt thereof, pher
R5 is other than H, and all other variables are as S%Jl/(msso
previously defined. In an enbodi nent of this second
aspect, the present invention provides a conpound
descri bed by the chem cal Fornmula (11), or a
pharmaceutically acceptable salt thereof, wherein 25
R5 is -OR and all other varialges are as previously
defined. In another enbodi e of this second aspect,
the present inventiph orOV| a compound described
by the chenical Formitax 3 «-ﬁHarnaceutically
acceptabl e salt th@?ﬁOf erein - &M}QDO4/083190
PCT/ US2004/ 007830 K 5 oR 5|0&g jsubstituted
Cl- C6-al kyl, optionally substitluted C3 C6- cycl oal kyl
C(=O R or CONRRb, and all othig¢r variables are as
previously defined. In a third aspect, the present
i nvention provides a conpound descri bed by the

OrphaE‘H?é:ﬁ?tlFé\ saltsthexsphyphereinl | 1), or a pharmaceutically

R’ Raeaﬁ@da%labﬁn@aalbgvet hereof, wherein R5 is other than H,
and all other variables are as previously defined. In
an enbodi nent of this third aspect, the present

i nvent i[IDEnfl]BI’ Dypedlahe FreBNBAARG ﬂgfﬁﬁ%(r:dec%t | Crlfr}?él delibed by the chemical

]m[‘rl I
Form accep{a% ]arcgli ca]tbfw%crc‘legé?ble W@i‘eé of, whegpiRs j 5 - OR’” , and
al | ot Reis oﬂm thaiy He sndaullentiees viniadlek ord ab yredﬁﬁdlﬂgéhne@.n
anot her enbodi nent of this third aspect e present
i nvention provides a conpound described by the
chemi ci? negibReimgn ofjthiy ﬁeraSPa:tphapmnautranaaxh bxyiv:des a compound

descrild 0 ﬂte&ﬁérﬁlcﬂéﬂo}mﬁlﬁ ﬁ? &P h phMBRL Bl cc'cé%ﬁ? salt tpeetaofywherem

substl % opt1 ona
’él’ﬁ'gﬁlalo ewﬂfeﬁbl@)awaé@re@@mﬂeﬁmdd all ot her

varlables are as previously defined. The present
|nvent er,. prov process for naking a
npo utr?gag"‘?‘ ’Fe“%%r?ﬁif%ﬂt crfJ i gfst BPphthsrRiewat inkaptipy provides a compound
descnb&é bleibp shyirgcd otmilh g, eoﬁ pharﬂna;epﬁ@nye&fceﬂﬁmgdu&hé}gof wherem
react.i 0 34 or. 35;
3. 0 Lk AR Rt CORg ) fiopiy Blsen reCrmsoiion.
CEOXRpr GONRIR h“daaudéhﬁdmlqafard:a@ prevloast Befined.

In a second aspect, the present invention provides a compound described by the chemical

- Formula (I}, or a pharmaceutically acceptable salt thereof, wherein

R’ is other than H, and ail 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 (I), or a pharmaceutically acceptable salt thereof, wherein



25 R 1 H2N NUR O 36 wherein R - R7 each is as
defi ned above, in the presence of a base to yield a
WwonAWesle@f Fornmula (1), 30 or a pharmaceutic
acceptable salt thereof. 6 WO 2004/ 083190 FCbs2004/007830
PCT/ US2004/ 007830 1In a first aspect of the inventive
process, the present invention provides a process for
maki ng a conpound of Fornula (1), or a
pharmaceutical Iy acceptable salt thereof, wherein R
i's H rGE ARy S5 HRuted @(}:’R'al%l @cmf{eﬁ &aéukéﬁlmt&{ c_,,(B - &Ploalkyl, -
%ycloalgﬁg mhereln sai d cycloa kyl i's

CE=0) a%ﬁk?tbwm@lwaﬁﬁsaf?éll%ﬁ Y g F, OH, or
NR Ro RZ is H R5, R6 and R7 each |ndependently is H,

F, - , Cl-C6-al O-.Cl1- C6-

kot e O R e P BN PO fippiabeg DY € cherica
5  FormuizkBI), om pﬁhr(r@':euﬁd@larl akc\,‘dptabbrsdlt tketecftulbercivar i abl es  are

as pr eﬂj 19 Htch Y thcgii an ll oghg.r varia s %8 9@ e%%!?s%?&ef% dt he

I nventive process the esent 1 nven es a
process for naklng a conpound of Formula (1), or a

p h a r "%%Htehﬁgdlhl}ént%? BEPHAR La%e&atlhé &E\ﬁﬁ'ﬁ fREntioWhESvEded a Effpound

is a netal acet at e, car bonat e or tertlargeg
desmbﬁﬁbh@e chepgjcal Fogmnulay{Iiy oaga@ema%vtiqaﬂ}é agepiable salidheeefowhaein

10 - the prsiendRY, Maeit dieR vaidks dRSs gleproegsaasﬁrfear maki ng a
compound of Formula (1), or a pharmaceutically

acceptabl e salt thereof, wherein the base is potassium
acet atlp.an@BerEndoginessafithis third atdecntie lpretsbre invention pleddea a compound

f
BB o TR, o DB e B
conpr i B ia gptiasaliy subgfitaied EnBoatil, mnoni@limban@qd SrC@@FCIOalkyl -
15 'C(=O)1'RQ)I5 5@3)%1}%( ind¥h SeherAhiitiesRitlas \prfbullydbtitdda. / RS NH HC

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:
O-Alkyl
NH+* HCI
with a coml_)ound of Formula 36:

25

R2

N _R'

vy
QO
36

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

30  ora pharmaceutically acceptable salt thereof.

-6-
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25 34 35 with a conpound of Fornmula 36: R2 H2N'NUR

IO 30 36 -7 WD 2004/083190 PCT/ US2004/ 007830 wherein

Wo 2008483 h is as defined above, in the prese

base, angﬁgptionally an al coholic sol vent, 3&§“&&Mﬁmeﬂﬁo
optionally heat, to yield a conpound of Fornula (1),

or a pharmaceutically acceptable salt thereof. 5 As

used herein, "alkyl" as well as other groups having

the prefix "al k" such as, for exanple, alkoxy,

al kanoyl, al kenyl, and al kynyl nmeans carbon chai ns

whi ch Eax be Iine r or branched or conbinations

t her eo E?@é?FBFCéQ '5¢ YPREYE PEICERSIES PRESNLBECDHRR Prpyides a process for

making & kyinpound 6PFdrmulagD s @RpYhrmabitiiydlly ss@prabRR: theRAE, Whkibd! |

pentyl .,ihexyl d Y K n

ot her kgitcié§%,§§ﬁ@% EQ§F@% & ﬁa@ﬂgorbbﬁ(émh?ﬁﬁ ¥herein said
alkyl 4nd amloedk}de isippertally atbeiiuEd @ithane or hére THE, QIErrNRR®,

"cyclongMh" nmeans car bocycl es containing no

het eroatons, and includes nono-, bi- and tricyclic

sat ur aRedR eet Bowglk independentiyés I, FacOR’ uSebstlkylgorsQdtélvmlkyl, wherein

said alﬁ}dqboﬁt%ﬁﬁ@ sﬁb%t&yﬁtﬂfﬁ or R dfFCCHIG (Qf@l—(g 1,085 bfier variables
fully unsaturated such as a benzZene ring

meaSBENP8$hﬁ%" %d ring systenms such as benzof used
car bocycl es. Cycloalkyl i ncl udes such fused ring

systemg as s ste

cycl oa TEC briC Calsli),iea AR Clpvebigas%g}%ces% tﬁl IAESER ni?ventlon provides a process for
making g e¢lnmntll vl Forpyle (b ve x pharmiSentdediy hyatpabla pai[lt thedesil) @herein

-adamant ane, indanyl, .indenyl, fluorenyl, and

1, 2,3, 4- tetrahydronaphalene The term"aryl"”

i ncl ud&s bagsie 2 mstalasetate; werkeprhopate gntediegming

substituent that is a single ring or mul tiple rings

fused % ? VWhen fornped of nmultiple rings, at

| east thist! agprigt of (s SPveRtiNerProcessn e Prepant BveHpRPEQVideh a process for
making & cempaand bf Formilh €5,%r & pRarivhécutibdlly a8@p@Ble @AiNMREMHIS FherdinS O

i ncl ud het.er nd thus includes stable 5- to
7- men‘ognr%éJ *ot ‘%%Sy%ﬂ Betg d stable 9- to 10-nenbered

fused bicyclic het erocyclic 20 ring systens that

consi s one o four

het er otfﬂl oig'ns Pg%%lggﬁgﬁ or%'}%:ﬁes% £35S T MAEE ng of N,
Compoeﬂ‘h‘i’fd?f’!}ﬂmm{% 196 k. ghariecentieailp g@qptabid Sééubfﬁrmf het er oat ons

MY  OPiHe @RRESSs YorRfrishie rgdcéﬁga cGhfbund Q@o@xh%l'é 9%‘5935

het er oat om may optionally be dquaterni ze ui tabl e
aryl groups incque phenyl, naphthyl, pyr%dyl,

pyrim di nyl, thienyl, pyrrolyl, "Hzol yl ,

pyr azol yls, I soxazol yl, _poxaz y and

oxadi az I¥!" cycl oal Y, Iyl

speci f RE; agﬂermise, RAEl ugdeR®a cicl oal kyl
ort Cl-2al @ t he Bx Xy

group co
connecting atogp The term "CO0-6al kyl" include53§IkyIs
containing 6, 5, 4, 3, 2, 1, or no carbon atons. An

with a compound of Formula 36:
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al kyl with no carbon atons is a hydrogen atom

substituent when the alkyl is a termnal group and is

WO 2004f8Siog bond when the alkyl is a bridging 9r Qirusdfosseorsso

The term "am ne,” unless specifically stated

ot herw se, includes primary, secondary and tertiary

am nes. The term "carbonyl,"” unless specifically

stated otherwi se, includes a CO-6al kyl substituent

group when the carbonyl is termnal. The term

"hal ogen" includes fluorine, chlorine, brom ne and

iaodineg atons. . -8 WO 2004/ 083190 PCT/ US2004/ 007830
whereple —the eath ip pt defined 1bpves ipie pragenselof 4 kase.iap@ pptimgaliyoan alcoholic solvent,
and optiBsdily theatP@tykIFLQMPobit GFoAREla (). B Dhiriidt Rl RES prabRsalt thereof.

exanpl e, optionally substituted aryl could réepresent a

pent af | uor ophenyl or a phenyl ring. Further,

opt i onalshiyedsiefesd, i'dikyiess wall dsiofee giiapsHavBg tYedTiaslk keh as, for

Xamwpl.e,al kyl ar a I nt ended .t o nean that the. ]
cxampfe OB A oR LR, o S BE e B vy i g o branched o
combinjationgthgreofh Exafipledws atkyl grioppseindudaniebyl seghyil. prapl.iigpadplyly butyl, sec- and

t-but | byt AR be d | r it .
42 8 ORI AU BRSF AL L hn
contaiqipg ¥ l¢fg) gesnsabirated/ehiCohoptl. " Conpounds descri bed herein

Mmay  COfthéefin Qﬂ@lo@lkyl“ﬂfe@ns%%kfel&%ﬂ&%nﬁxf@,QO MBYrob AR, MHdVfcludes
ri.se to clis/trans I soners as well as other

mono-, biz and tHeyelicsaprated arpacaclest ppwell asfased ring gxstamso Pupthfupgstring systems
can inchide ofeitifl thais Sarlihlly drSalEURatafiedthdh 2% behhd FiStoTbmS HedY ring

ek SRS SNBSS RREE 3Pt 068y S EEL 3, ofpy s oot i
Systema_s@mmiersi Qf cyrdgailat wcladelcyrioprapyl) syclgliund, ayclsgentyd, cyclohexyl,
s | . r
sty SRR A8 6y, SARELE nd D2 SPLER A coaphaen
as wel Fheasmp frayly inclidesrbat iprnsitlimited to,1ah afomatie bibsttnert Ahat is a single

 ring or PalN1Eplé ARRI MR (FORBL IWAB] Srmed df m@tﬂﬁéﬁp%s?at UEOBRk of fhe constituent rings

. | SO s, apd phar maceuti cal I¥ acceptabl e salts
is aromai sy terns 8YI213B{5E SRR P InotoH GF 1P B 2lip EnchNgv hsteroaryls, and thus
includesistab(ft 1@7-hefnbdied n¥iRocHEIRS DA GABIIS {d W-Bémieeddtiaded bicyclic heterocyclic

ring sy B8 sl QB 8 osPon A PRe3 HEPRERES selecied from the group
consistigigaf i Osmt! Scahdryin deodpdgeh had dfut Bettrhgio@ofnay optivhhlelbe oxidized, and
the nitrBbetl | s_weld . i S0l ated specifi
e niteBp el WISl o) G SN et T Sl Be BB S AR Bhlyf naptiy,
pyridyly pyringidiny b éarylethisnple pitntdstriasadyl, pyoagphdphineolyistrazolyl, oxazolyl, and
oxadiam}qpounds, or in using racem: zat i on or epi meri zation
procedures kpnown to those skilled in the art, the
pr oducte g ‘Syelralkylern dupless seesifically satedipthenyiss, igludes a cycloatkyl
group coheyotedi byarsbors C1 30lkylhe tHeayxncognleatingaganit i cal |y

e oL ERL e X Gl 8 ol BuIEORL £, Bl gton s,
alkyl withew chdben stomp E_Lamj'dtm%icr: hempng@ianht Wineny 111;:311 is aStenﬁﬁitlééﬁ'&Jp and is a
. esphondi salt can be conveniently prepare
direct 3{’%2@%%‘?%@@@%?ggws/grgg%ept abl e non-toxic bases,
_ i ncl udTiegteinnGmyes| enlésa spwifaatly grtgd niherwhss@sludSgirinsry, secondary and
tertiary@@fiha4€d from such inorganic bases include alum num
cal cium_ copper (ic and ous ferri

anmoni ,glrln I, ) %;3 ric
f er r ouhe 1R FRathepylaplres Fremificaiiipterbatberpise, includes a Co-galkyl

substituent group when the carbonyl is terminal.

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

-
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25 and ous), potassium sodium zinc and the |ike

salts. Salts derived from pharmaceutically acceptable

A toxi ¢ bases.include salts of prinmar
sé%%g'ggﬁsﬁ)nand tertiary am nes, as well as Cyclﬁf:rluszoouoms:;o
am nes and substituted am nes such as naturally

occurring and synthesi zed substituted am nes. O her
pharmaceutically acceptabl e organi c non-toxi c bases
fromwhich salts can be fornmed include ion exchange

r eSl NS The! Eélﬁma§pt10fzﬂfy sﬁ%ﬁfﬂ?éde is iBHeHadd 1) BicluBE bR Bfstituted and
0 .di benzyl et hyl enedi am ne,

I
UnSUbS&PE?dh Qﬂ'}élﬁ] fﬂreexal?]?]a,' @flﬂw'\{a sibsttadand could represent a pentafluorophenyl or a
pheny]Z’tr@l IFBfthyl cﬁmiloﬁkﬂ@fslﬂa;ﬂﬁ&ed rﬁlﬂtﬁ’{ﬂﬂ ﬁio&m:sﬂeﬁch as, for example, all ylaryl are

nltendeqt fﬁ%%e% ghg ﬁ‘w E\gf aélgl- rtﬁ%t gﬁoug ?ra Io [ onall%ngFtﬂ%tgcﬁ] Iﬁglrﬂly one of the multiple
moxetwss@ pptu:;mylljambmutedl hen meavlll betpeyifigillyoediied eychno F'gmhditylang, the ary!
Lyam ne resins, procaine,
Opnonﬂg&%ﬁgéﬁtgf ltRE %‘nh% H%f?’&gt hyl am ne, tri et hyl am ne,
tri pr ofipmanimee desariedhersinaniyavniain onc or yyeZionidf BERS 8G1 may thus give
rise to CletlabSR 004 QOVEBE ol @thérhﬁti&ﬁm%&g Phe ﬁgr&%nﬂﬁ\eeﬁﬁ&; inctudes all such

Lenventl on IS baSI C, its corresp on [ ngfsa t can
possibie s aiitalies ﬁ?"é‘lbféf glpust ispmssh H’F g cRricelY $t§le%etégmsgb| e
non- t omompamad 8escritd Ihetdinnfgn tmm Y 6 nadd€l asy@in@aRi centers and may thus

eive i s PR o Uy 4o ARG R LY R e 1 queh possivl
diasteretibramres 2l Wahdscheifrecrand mixtgs, their isahstagtialtygriecresolved enantiomers, all

poss;bf@ég{)rﬁaﬁg ’fgoﬁnalgh:%ﬁq E:ﬂ &Egﬁaélghﬁ%éﬁblg iy thér@tﬁ’t Tﬁe at{mé aﬂleﬁncal

nic mucl C,
Formulyg #si sROWR sithent A Epfingtiverstroeas hrowitey, at seréedh msefwns qufelmsent invention

mcludésadlltsﬂﬁédisoulérstd? knenEsil FRRhBaAmb $hanfcdufiallyiak&ptabR 8alts thereof.
rrmceytl cal conpositions of the present inventjaon

Furthefg SHETTES €T HeeanppEht Vilds ol saertl MereRisARess ape algqingladed. During
the codrkel of(th)er sy@ttﬂﬂ@prﬁ&ﬂ&ﬂéﬁ heakd pfelit@é:ﬁﬁh &hh}ﬁbuﬁ@ br ih Rsibg fcgmiastion or
Ve | N

epnnerlzatlon %roceduﬁea %8%\;{1} t8%qs? ﬁ&%ég @@aﬁg% Ipxgg t%l 45t LS Hgir l?roce%ures canbea

mixture hé“ﬂpﬂmmars agents or 10 adjuvants. Such additi onal

t herap r : ot e

agoni S?’gé % ?ma%z%%&eﬁtﬁgl 53} &‘Eéﬂi%?e s t9 re:%i‘s"’lﬁﬂlﬁ *eplréplreﬂ o
pharmagqutingy pepeptable pony tOS]G['bl{SEp ecasiso Wf@g@m opmpoynd of the present invention is

acidic Q@%@{Q&Bbﬁlﬁg salt\Vdn Mh%eﬁhﬁﬁ@ﬁ&e@ﬂ&ﬁ Hﬁhﬁ&éﬁtlcal I{r)ac&lp@ﬁe non-toxic
ﬁlﬁ&gor ag oni sts or anta oni sts, vi ect

bases, }Dﬁ tnaqrgamwse)s IR PERHE B?@afh. Saftg deriye ﬁrj)m SH?JHD%@% pagey include

alumin@fi AminBhibRNEAIGH,Yeopifer 36 al{d (N@)Nf@'n& Tervo(s, 1BBLLCIhMBsium, mangavese (ic

IS AR T NN - e ————

organi¢ nn-okicbrses (icBOSMRATLS of prlmz)ry,tskd:cm}ialiyj and asrtiarg epires sanell adcyclic amines

and suggtﬁ{ﬂ?d a\;gl]ln%)sr %a Ma{ﬁ? rﬁfgﬂl ?]xﬁtﬂé's%(:d ﬁg:)st)ltu ti a.gl.inlémr(r)]ther

pharmjaguficaHy aeseptpls ptgamn gon—mic thdses Eonpusétt fabin ganshmfomt@ﬂ énclugle ion
exchar@b Hsins sEBH R for E}QHJFEaArgmfﬁ@ q)epﬂx{e? E‘Jff?tf[él cHoliRtS hug.ng

Subcut aneous I ntranmuscul ar, | ntravenous)

dibenzylgfbylspedipmine chiethlaneing agtpthsﬂ@mmhangh Poimteylagigpehangl, ethanolamine,

ethyler%ﬁiénm@ﬂ WeAhBAeRhne! NE@pPIHighe MR apdfk! glﬁéblsa'zi'ﬁmé" Qigskidine,
nat ure _and ie verit Xlef t he condit.ions for

[

hydrabige, LSRRTPRIAATTiRG e I8 upAIAY MR P%wﬂ@am&wrﬂme polyamine
resins, ph@aii@gekihes teolt OB atitthdMGinERYimBGy ROMELRipeiplahintDand tromethamine.

presented in unit dosage form and prepared by any of

the methods well known in the art of pharmacy. The

present conpounds and conpositions are useful for the

treatnment of chronic, viscemal, inflammtory and

neur opat hi ¢ pain syndrones. They are useful for the

treatnment of pain
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resulting fromtraumati c nerve injury, nerve

conpression or entrapnent, postherpetic neural gia,
woizgewmiseslp neur al gi a, and di abeti c neuropat hy. P‘H}%S 004/007830
present conmpounds and conpositions are al so useful 3

for the treatnment of chronic | ower back pain, phantom

linmb pain, chronic pelvic pain, neuroma pain, conplex

regi onal pain syndrone, chronic arthritic pain and

rel ated neural gi as, and pain associated with cancer,

che rtheemmys coﬂdbblﬁﬂ df mvpteﬁeenatnn‘emionimﬂhmeiﬂs mufmpaﬁgwsalt can be

1S 1N SQ be ut il as .
comeniUBTE RS homPadoat AL sRCRo e nefh S Wby rgfinc nd
organiqasils.uPudhmcids hle:htdleéat sramplegdceliq, bmzamselforbo\h_emzos:ycrmrpbweulfonic,
citric, e?ﬁ esru%l"f“: efﬁm‘%ﬁ%[u@@ﬁ ) gll] }f\ﬁ‘{yhroﬂlsbr& Hr%c@bﬁce ?s%ﬁﬂon%olactic maleic,

e jnstant cormpounds have clinica
malic, pandgli¢ranethagesulfgic.apapjc, aitd. pamais, man@mnlcgéwa}hamzwmw sulfuric,
tartaric! SibEenSRMBHIC A8id ald@Y 1iRE € al so useful for
neuropfotectlon under ischaem c conditions caused g%omm

st r ok el RsyPIRETRCERtIcA compRsiAeny of BF pfeisgﬁt"i“ﬁﬂtl(?ﬁﬂofnipﬂ?eé’ o
represef@d 8y Poinsula T Mcor &ﬁ@@hmﬁﬁﬁ@ﬁbﬁl@&cﬁfp&abﬂﬁ@ft tHereﬁ)f)ras hi&:tive ingredient,

a pham{;a‘rg%lﬁ{;glgy? %%%t?]tﬂ? gaérelé,s’f@ g% %}%tgg%gg gcll(g{iongii tﬁgrglpe%{lc a?g%(rjlts or
adjuvalRCTIuIS 2004 6130 ﬁﬁﬁ@eutiéugtlhﬁmn mcludbsfotlwd:mpﬁ; O@ghatelagonists or antagonists,

ii) calefa géﬂt on | fi %};E B ﬁ"i@.ts%@ n%'tss R?Ecﬁl%n‘%hannel antagonists,
AP ;L RO 0% oA

acti I‘ event
v} NM héecsbf@r/égm@éq qr@ﬂtaaféwéﬁ v G- ’é ecmvg amdvpg‘»; Vlﬁéﬁlﬁéeanraga@sts, viii)

non- stehﬁdfﬂ bRy ﬁﬁianﬂ{alikﬁ{f dﬁﬁ@(ﬂ‘l\l‘smf) @vm&tlsése@&sﬁn As5@Qkd BhiBors (“SSRI)
th sodi um channel, activity.

and/or feéqcFlyee%erotglbtp gp Bq{gpmqg 1gelf§lﬂ%ﬂcglné}ﬁglt@'§) ﬁ‘géﬂﬁﬁd‘s frﬁ;érchc antidepressant

drugs, xmﬁdrqﬁﬁe;ﬁxﬁﬁaﬁidﬂﬂ&ors&lgalﬂmhﬂ m&mJaqyeﬂe fand xibpﬂiﬁuftﬁhn U@bapentin). The
washe nclu

instant 8?“1?03&08% ncﬁlél% COIFI%ylsmgﬁs suﬁ%:ﬁep%)g 81éal ?Sdl OEICFI a\t}lél Ili)ftlrenf?era?ancludlng
subcutddesggairhmuehbr, fand mtalxmots) ﬁdrﬁlhmghﬂx@, aithampiothe mb4Guidtiegroute in any
given cggc vf%ﬁ@% é@ﬁlogmie cuﬁ?)‘os@r ﬁd nzHl§r% Hh sév%rlény? tHe cSﬁJlf\i/'Bé{é tforq)‘];hlch the

neuroa I C paln, ternati
active laﬂs@rpntos E«rrgg @@nab@mi Tge plpanaquatidabeemypeitionayay hEo:pnvemently

present@d( ﬁ;rﬁ?xlit%’osdg@ffl)ﬂm pérel @& Qndf@TXh@ﬁelﬁf)(ise\%ﬂ RehY il Rk ﬁf'i]%harmacy.
by the_ad n1n|strat|on of from about 0.01ng to ab

75ny ofhe IesCRbIATwarRes ged C%Pﬂoﬁa?laﬁrﬁf%flse@éé‘gf thtfoghmeng gf chronic,
visceral] @¥flan®hatcty bhd m&épmﬁd/pmra@ﬁatbm@s. STHY abeDussfaOfok th3 tﬂé&nﬁﬁfcf pain
11@ tlent athic pain ‘%ﬁ%e efﬁ ctivel algia,
resulting IR %ﬂ‘“@l’l “HB% PRPIESHOD FHorrabagt ?Sp?ﬁ‘f &
trigemihal nain:algla 12bdigbenit: nédrepaton|itel ptﬂ:s@ﬁ colipdungs @hcofnpdmiribps are also useful
for the ngggent dJf eﬂro JCGlXWer%acka%lg@ {JH&FL Fnﬁg lgﬁlt‘tr)lo t_ﬁgomc )?e c fﬁn %Q%}na pain,

I ent er
compleix m@l@al pait sxdqiazmqqglyome am;mimpﬁmcanvur@lhted heurdgips, m@c} pain associated with
cancer 'Eﬁ&ﬁ&tgéjaéyng-ﬁv ahd BV %ﬁ&@%ﬁnﬂcwhcﬁlrg%ﬁgrggl trﬁ:Bﬁ'Hd%f #his invention may

upon t ost treat
also be G&hﬁd@tﬁ |1%ﬂa1 ?ﬁ&&éﬂt@ﬁ Cempruntisafithis inyentiqore usefifr ghe tgeatment of irritable

bowel d‘yﬁﬂxﬁ}ﬂe%hﬂ HatbDASHREGE af Vel LhEroBhiPdiseddn ni str at ion t 0

humans__may convenlentl contai n from about 5ng t
about gl@e lgﬁta%@pplpgurgl@ Eﬁp ch@%@@ﬁa@@e W%tﬁie]gﬁ)f epilepsy and partial and

general@dé@ Ecﬁﬁlf telugesa I'Illiey S0 8Me Dichid Torﬁ:@ﬁk@ iot&floﬁi afidet Ed&haﬂiﬁic&bndihons caused
on1about er cent

' by str olfe Qréﬁeurgg% e %/ridl gr{reafipe qul&Blg éégmﬁlﬁ'r e Wqunt ‘QOQFPQP%C{S ag; useful for the
-treatmemoﬁﬁc&prmshat wegintyf bipsinadieoder hndyadhy-alydimidd00ny of the

20 active ingredient, typically 25ng, 50ng, 100ny,
200ng, 300ngy, 400ngy, 500ng, 600ng, 800ng or

~10 -



1000nmg. It is understood, however, that the specific

dose level for any particular patient will depend

WepPH jety of factors. Such patient-relate .
factg?g%?ﬁtlude t he age, body wei ght, general qﬁ%ﬁ#?WPm“”“’
sex, and diet of the patient. Qther factors include

the tinme and route of adm nistration, rate of 25
excretion, drug conbi nation, and the severity of the
particul ar di sease undergoing therapy In practice

t he COﬁ'p&}H{gfi% F ﬁlﬂfe%?ooﬁtﬂge r}e{poug:{s l}l%m‘venu n& drﬁ asgumstered at

har naceut i Ca acce er eo
PTOPI&B‘?FHFWQ @ffpagive H@Saﬁ%ﬁ’&l%ml Hﬂ@’lﬂddhfeﬂfbpv&wcitﬁdtqondihms and disorders, as wel} as

to prév@iil offfey EehdMohBard dlm{%%rﬁéd% h SS&&FDI Ahon8CHH ng to

convent ional pharnmaceutica oundi ng tec ues.
The car FIe8MSs: oRipeRis idlic, w*‘H@“ﬁ; &F JUSRapSighs croerarmng the instant compounds

can lﬂeﬁ@n@ltmr ®pichlnee. f 06Hh Ofastit @RPEALIsUe HeRIEBHiiPlhe scope of topical use
., 30 oral or parenteral (including

{l
ﬂ”“%ﬁ?FB éﬁgégfnw#ﬂﬂk t he pharmaceutical conpositions of
the pr eBemge leielyomiabout OBimpikg py abeaTUOM /RS oﬂbcﬁ? K@izt per day are
usefull (f the réa\tﬂﬁn@ m ﬂgr&rnatgfyaatnd @g['%@thﬁééaﬁ% o {eéritaﬁwﬁlé a%out 0.5mg to about 7g

caps U es, C ac ts con
per Pﬁf’e@ﬁ@ deshriFioe examply mflagfatonepaiicmawes dffegiiedi @rated by the administration of

from Ebdut O, @Img m%oﬁmg F tk @B9p c‘fuﬂ@ ﬁﬁoé}ﬁﬁs& ﬂ&cgptvé?%ht ger day, or alternatively

b gﬁyd ranul es, as a sol ution, as a
abou ’é%q'i?é‘Bﬂ% PE&E Ritient erdayq hfﬂuramﬁee B&n ey be erffecaselarreated by the
admimibthation offadi AbRANOLD 5rh@1d MBbutdS5Bg BEhEEorhfnhd er'l\ﬂ%iuﬂ of body weight per

[ si.on the -11 VWO 004/
‘hy”%g#?ﬁﬁﬁﬁﬁi¢wﬁ$g%@t°8§ﬂﬁgﬁgaﬂaaaeﬁrﬂ' - set out above,
t he conPeundentd petes dngratiend thabaiynba dﬁuﬂbmeﬁ witB gk datrler hterials to

prodrﬁ@ QE Q| & 36v1ﬁ1 98? 9%&91&9% egs) 2 ttﬁ’e ed gﬂ@% rpar’ucrﬂar mode of

adm n St er cont ease
admigjgtratign r Kor &W}dee formudaticn inserded fooths onaiydrbmlspatmao &uindng may

convehihitlP Eortdhe iriR DR ©. 58 10 Qﬁfup?ézyf actif} a%@tﬁegoﬂlggg%d?h’ QJ;\:h an appropriate and

met hods i nclude a stéep_of bringing

COHV?rFé't URQUn{F CATTGE WateEMWIEh R ey Team phast 5 toaboueds percent of the total
compoﬂl‘ikﬁﬂ'. IUmltdE»Sage f&me M]W@éf@ra'ﬂ? e&hfa Bétwleélgﬂ’r@rﬂ gk S}mg lJ‘about 1000mg of the

i SRR 0 TR bl LS bl S e, s

1000thg.qui d carriers or finely divided solid carriers or

both. gh n@JI&gcglc how &g %hl'af{ﬁe npecffrﬁ Y& Wﬂ%&i %olr){mys Faépgﬁlar patient will

into the es red’ presen
dePe“ﬂH‘ﬁP%’é"@@B’l of actags nfbmls patiephesladd fodirs irichude titei age bn’ﬁijelght general

health, x| &HE'IQheQ oPfig 'bﬂ?r’c‘ﬁ? Ltt)th&af%téfrs ﬁﬂg Hﬁ:qm( aakl)l‘fi %Jté a]%r ad%Fmstr%non rate of

or a phar I’THCGUt | ca acce

excremnﬁwg g[orpbmqqonoqnd [the severjgpofithe Wﬁ@gasg ﬁmdﬁmgqmg therppy.
Il and Ih placti€@! the e6QRNAN Rpr2stnted bSr BEmRAS 1, 1GAB 1T or pharmaceutically
_ R G ut|callg als e I ncluded i n pharmceutica
accepla %’6%5% E r%q,fscaw? CORY ithectiye 1ng8q11lgntdp mtiglate admixture with a
phamtahmnam earhhmbdnﬂmgm rtontEerﬂﬂtﬁl @H;ﬁﬁﬁe&utla}h Qo 13iﬂ§ %@Bﬂl@lﬁls The carrier

may t%r r»hgg va%rég% o?¥?rms %gqeng Bg 0181818 éexaogr% ePPﬁEP’U%é“F%@[ & msf.ratmn e.g.,
oral of Eﬁﬂrfraerell (blaludsla artpsejout)alTibys, gelphirnaceusiga rcomp@;@ttdnm of the present

1n\ren§&?c%% Be re%&ﬁ%% %Et%g{?i?sr sglﬁtgbl% fog graﬁ Eu:ﬁmms&atloér suraleag rri:ﬁlfsules, cachets or
tabletygach C%rtweg B etqremaﬁd@nwantewf theaxrmphgsdxcxﬂ Faslenuke compositions can
be pre€éhidd a@'é%owbvﬂ?&rl 44denGRERON oL@ 53 8 g;?a gﬁloﬁ fnoagr(%{dumhg 11%u1d as a non-

t.he conpositions osage
sancof i peno AU 2 el liasel Sptioy dd sidgn 0 e
exanpl e, mater gl ycols, oils, alcohols, flavoring
agent s, preservatives, <11 -
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coloring agents and the like nmay be used to formora
liquid preparations such as suspensions, elixirs and

woholsoensy While carriers.such as starches, S UGRTRIS2004/007830
m crocrystalline cellul ose, diluents, granulatln

agents, 20 lubricants, binders, and disintegrating
agents can be used to formoral solid preparations
such as powders, capsules and tablets. Because of
their ease of adm nistration, tablets and capsules are

commbih §osaff f8InRse€fh HAL, A0S mldﬂ I % g& gg%?ri% Iﬁl and III or

phar.maceuti cal car riers

pharme%p@tllg aﬁﬁgtablg, ealis Hherasd thay aéqoé)g d@p@wég@pbmngpﬂed release means and/or

delivenQiRaigese QUS chBFRRioAH Sy he ﬁt@ﬁ%&éﬁtby%‘ﬂ? Bﬂh@ fehoif'6F pharmacy. In general,
n of hi s inventiqn. may prepared %

such me?l:%ﬁ glgé;fl%ihst bélgblﬁg U] ﬂﬁom%lﬁp |t|3?r?§F1V‘§/lnﬁﬁeflﬁn'o‘ﬁ’é“ i carrier that
constituytes enmcmsmafcyssa@@ﬁgedh@ﬂi In Qénetdll] the/ MsiticR MRE PRSALH by umformly

n t ared b ressing, in.a suit
and mﬁl‘ﬂg{hl? r?g etgea% {19&: lélgreﬂlgp ‘&%/}blh‘%“rqj‘f?%erf pitinedy (deﬁcbsqlxg Ciiers or both.
The predushcanshendswdeseniontlyyshaprd inte theajebivanatdeytationced Wi th a

bi nder pphbsUE | gﬁzﬁ‘ﬁﬁeeu{'\%? g&apdsitfgﬁﬂ%ﬂ thix li“\fe@?o% %%t 1In%/)l§deoar pharmaceutically

sper.sin
acceptﬂﬂ T LAY a2 @Pwuwbm aaﬂmmut@alhaampubk galioff thnula L Mor O The
compoplsthe F@fﬂmlmﬂ'@@d«mﬂ of@iaﬁh@d%@t%amr fdde lela Elﬁ{stthéréoq aﬁi also be included in
hannd'el tuepto. Eatci tabl et pref eElab y contains froma

PRatmy 4G 53y %ﬂﬁé’i‘ﬁ‘)‘@b’@ﬁ*gn §ith Op@ O meTe heransysically é‘ﬁt"e awapounds

each CWldiarrﬁHccmapISdafr&r Bﬁiplb@c{d&ﬁh Ye,G0NdxapleNDsd1#a0RGuid, or gas.
Examp?% Ueborfdc %I@%fs 1r§c(fud23§% & 299 aggtéctr#sg tg Léﬁiﬂ}"e o )eptg(lme}ln gcacm
magne@@mswﬁm@, d legric aCidTlﬁxaﬁIpr,s o2Bquid cArfiery are SALuTGyrug PR oil, olive oil,
and wa@oﬁﬂamﬁ&masews caQQ@naﬁdeth%oﬁﬁfox}/ﬁ an? {H%g%:ﬁ Qte taken

one oOr two tab cacC capsu
twce, lncnrenaﬁ%@e £omRositigas foy oral d@amjomy ©88e8ent pharmaceutical

- media MG b&b’i%ﬂ&éﬂ OBc&38mpIE, hﬁ‘z{t&a@?&ﬁd 6, aﬁgﬁmg a%rﬂ@%g@xtts,'bﬁ@ervatwes

i.nvention swta for pare

colormg 8%’?@ and the, Iy Hlaﬁg9 uged t:b f%ﬁ@ diqwd pgqpp@ppwclbqls suspensions, elixirs and

solutiogyy Sihile &dnge1s sueh a$ Si8rcRB! dughrs, Qﬁiﬁﬁ)@ﬁr@ﬁﬁxgb BeAdL rdlluénts, granulating agents,
suc as,

fact ant fo
lubncaﬁtld I;n?tﬁrs arh Erg%%t?r%ﬁ%ggmnf‘h yigd to %:xgbgplsquﬁ greegﬁtl%s &yph as

: powden@ecap@qle@ pad el;ﬂetsn Bgtapeesiaheir éalseqmﬂ adnﬂﬁktmbﬂythlﬂae atl a6p&les are the

preferréﬁéi-alrﬂo%&’ Lnfrids VLI%?E%)? 9511 plgheven teut{chl cratgé%% ?rﬁgHE) ‘g %%{ lglf, tablets may
be coatgd by %@dgrdﬁnms Omaaqme‘@ucqhoahesc onmposi tions of the

p r e S e nA tablY 8dHdiRAg ﬁlH b E&s‘rﬁtuﬁl%ﬁ’ HidYn &N In%y Eg ?{eﬁgr%{i_rgf Eompression or

lld %UGOUS sol uti ohs or |sperS|ons
molding, r?é’“ 4P R PFmer AcdsEsopingmrdients pradiuvantse Compressed tablets may be

_preparerided&mgeésﬁfg, inhSuRICRRMRNEO Y& v rxﬁg‘?@cﬁé}k PR 504 {IWEP |form such as

g, iniectable so di spersi ons.

powder or L ule i %{Jtl O S o
§ é‘ ¥ RB ‘f“ia foxef] wd ™. A igert Bidvept. spnface agtiyg or dispersing
agent. Mgpb:ted bl thayCliei m&lle)by fnlaldiflg ﬁ]&rsuﬁzﬁﬂé/mﬁétﬁlhd’l g alkehtetor the-%ﬁidered

cQ L ti abl e u
compoﬁ'nﬁ rﬁHg%] b ong 'i:ng%-t Li ﬁpﬁgqtuﬁgc%&%etﬁrge 1&5 Coatﬁ’d’ﬁ gt about 0.1mg to
about 540mg pﬂh@@ctlm elg@dmethnd@ackrmthdt tecapand puetenatily ﬂglta’iﬁihg frm about 0.1mg

 to abouP00M I AR IR iR d1 ¢ H‘h?ss al Pa%ﬂ ol an gap%% a%ﬂrmemently contains 0.1mg,

carrier can be ven s Eersi
Img, Stag 25mR 1i0mg, 19081, M@B@m&/&t)@ng, oeﬁimmg)d)f theadtiye ingfediegt taken one or

two tabBlsy ERREM, or BIpRRYY, 61&% 19\11%9 8f th2B tntel gﬂr)ﬂ pol yet hyl ene
gl ycol), vegetable oils, and suit m xt ures
t hereof . Pharmaceutical conpositions of the present
invention can be in a formsuitable for 15 topical use
such as, for exanple, an aergsol, cream ointnent,
| otion, and dusting powder. Further, the
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conpositions can be in a formsuitable for use in
transdermal devices. These fornul ati ons may be

woeagdisout i 1 i zi ng a conpound represented by E
I, Il or Ill, or pharmaceutically acceptable se})?{ngmm‘m”

t hereof, vi a conventional processing nethods. As an
exanple, a creamor ointnent is prepared by m xing
hydrophilic material and water, together wi th about 5
wt % to about 10 w % of the conmpound, to 20 produce a

cream Cll'haﬁhd&hf’fﬁlﬁ coltp¥éifishs df HE ?%ers&ﬁi i O R ShENEY for parenteral

adnumrham )Hgl cal conpositions of this Invention
PHTAHOP BPhPRIPRAsH) a8 ST’IB?OI}S QF Fugpensiganefibasacting ¢Cl§npomﬁbrllewmter A suitable

Slll'fafttm cgetrerinduded Such 28,0bt EkamBM Y deskyprb@YicBMRER | Bisp iG] l%an also be
osiItoriles. ulta

e 5 P Sl Rt 25 T URRSE S i Bk & pscie
can b%@ﬁhéq:q 19 Pregend therdetrhmnaaﬂ prowithef mistopasishor i es may be
conveni m_Xi ng, the ¢ Sit
it ot TR i B LK ol o g g e etuce
stenleczﬁiufzcrup ﬁ‘a“téﬂ‘?a oxdisnsrsinpsi Furthsuhets. thd qenpdsiiitnsean bointtheform of sterile

powda'ﬁ ﬁfrﬁf&lﬁ&h@ﬂﬁﬂe&@bfebﬁﬁhdﬂﬂ%@éﬂ'sﬁemesinje&Fﬁ Q&%J@%Fﬁlgpegméns In all
descri bed above

may
cases, tl?e 1nak)1)11]eg{aglsé formumpst bﬁgpréle Apbnpst bp affeceizgly iﬂg]d for easy syringability. The
Phaﬂnﬂﬁﬂgltle?d cempcitionchua de f@i‘hﬂ)lél ides the cOhi Ak 8F mﬁrhﬁé/csﬁré Bl storage, andthus
t t t
shoulCﬁ%e[?IE%lgﬁ? é}ﬁﬂ%{ tgle conth rrreu%gtgllg%gtéémvo P‘fl%g(ig}"g?sﬂl% slugh aesnbigtgna and fungi. The
carriergapbe  solving 913(;1spe1%mm@numccm;amng’; ot eathply andtér, @BMol) Bolyol (e.g.

glycerbn Qfdgfii@l% délﬂ:of ﬁﬂqﬁ[udt d?)ﬁrg{hgfegy %1?&01)2 E?g%g.& t%gairﬁfl Flg%lte mixtures thereof.

e lnte
cont ai %ﬁ?@aﬁe‘m(&% fpapesEionesithe K’Ie@nbyvenﬁon panl 12 ih a fdrin saitable for

topical sk sudras ,ﬁbﬁrxﬁﬂ@ﬁuﬁﬂ £tsbly creGf %@:ﬁﬁb&%ﬁ&l bd &Jlﬁﬁ%?gwdmc Arther, the
com c?u%nsc bg :g 5 howder or s du coneentr |

LB 8 B D b1 e e rateatt deiose Glptssbmabionoay be
preparpchmgllzlrweml:@nndmp&sdimmy%ﬂﬁﬂa I o (.}rlllﬂl ﬁﬁlﬁhﬁﬁgbéﬁﬁbally acceptable salts
thereof, mﬁte‘?morﬁ?}%%n[,cdsélgg %@P@ M aﬁﬁ arpples §tcre%1f%0r}%rt¥n!mot ?s Ilrepared by

treat nen
nuxm&'@»@lzm@é@ 19¢ripCId m@mgdm&? 880 abhat wav%eo abdRid ad Wes bbthe compound, to

produéérﬁﬁiréaﬁf G olnPhert Bﬁﬁg%gde?lr&p&%gﬁeﬁ?c& neuronal  sodi um

channel.s, i ncl udi acute pain, chronic
pai n, W%‘E'éqeavcaba@wosnhnﬁﬂ erihmtm#lylop aambe iandorm suitable for 1ecta1

adnnnh&ati‘o\ﬂ ﬁ&abﬁilﬂh@@dlﬁerkﬁ' a 8 DR LEF: réga_fﬁfl‘ uﬁ]feieecﬁé Jan?ur qrms bmit dose

und. of. thi.s i nvention
supposnmg? §8QBJE s m glude,gacpa byter gdiather gmepm]s gomglgn,lm uml in the art. The
suppOSﬁ@neseuarheleegveﬂﬁ@ﬁy foffddshy 8@ 8uingRhdSompdRfiof ¥ith % softened or melted
canieré?fﬁfo@le&‘%{ ‘ilhn% % ds sh%lﬁg{qgﬁoﬁl 5 that the treatment O?

ers to the treatnment of
cl i ni chladditionictthoafordmentioid cirtlefify SEHemE |tl$e ﬂlﬁﬂﬁaceuﬁcal formulations

1t ed
descr:l%g :aléclﬁalﬁ ?ﬁa? xrfcﬂad(*: hg agjgrg%?ﬂ{ Ee (Iarﬁn\xlcgg ?c}’hgtéonﬁ é“ETquFéltS[SQFr}ﬁS diluents,
buffers; flavogmg pgﬂ,a@qsula rq;gmrﬁce—atawetam thickersers, ﬂlﬂinahnts:; andpregiatives

(1nc]udlilfg&ﬁﬁvoxﬂﬁﬂs)t %*th@ﬁ%rea%a‘%dﬂ@aﬁﬁécan%x d&8 o nciTE h]cla'%mulation
‘sotonid 4]3]{ j)l(?ag)?gs i.ncl ude  potassi um acetat & an

! Ele fﬂ?l"étgm@fl oot Cempsitiopecdpidnng i cmhpmdsd described by
Formulpd} 2 sslyion phamoadicflly abBeptibi 3 RMhEEMC @ana‘i’é?)af}e?ﬁepglgﬁtlﬁ fWer or liquid

bases include trialkyl am ne bases su
Concen?}meqﬁﬁlyl am ne. As used herein for purposes of the

i nvent Theecoppowos spd ﬁlﬁﬁn&tg@ﬁtﬁhf c@hﬁ@ﬁ&ﬂds l%f 3y i\ﬂﬁﬁi‘h@n l%ve been found to
block so(ﬁ'uﬁ‘lQ:H HJneh? J&Xc%nél%l ,Pa% ggﬁ%gtidf kSIEFt 15% Ionng the trer;?ntlen?ﬂlomanmials of maladies

hano
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Where the inventive process utilizes heat, the process
can be carried out in the tenperature range of

wetwaars@pout 40C to about 150C, including abo
to about 140C, about 15 50C to about 130C, ab%@ﬁiﬁ%ﬁﬂmn&m

to about 120C, about 65C to about 100C, or about 65C

to about 85C. As used herein, the term
"sol vent/co-sol vent m xture" includes sol vent m xtures

such as toluene/tetrahydrofuran,
that ar¢ amenghlzde ambelicmiod itetbipl tectdnege of hélr aﬁm Sdclin®Enhe!, RRuding, for example,

e B o By st Vo abpentin ey gministring an
effectlf%%m%ﬁgﬂefradmwam@fdxameentm Theeteah bb@mab’| 1ﬂﬂﬁddd$hﬁﬂllans as well as

other alﬂﬁﬁsﬂ?d Eudﬁ%\{ ot éﬁmgﬁl &Q%WCQQ 3L gn%san(ia?ﬁﬁ %ﬁyat égay it 15 understood

that ti ave el I meani n
* 1%“?3&'&1%1& §g%‘éﬁn%niﬂl§ &they than bireans sifere robhs byatmén of aadday tdnditions in non-

human AhaBihal{ @atz:onambb a{elaﬁ&le%ai{ee Bé&d‘itgdns) ), BINAP
Bn (benzyl CAMP (cycllc

(1, 1° R eg he% ;
adenosi*f&s kpalp&ntwmqess the term “base” includes metal
acctate(t(amsenuyu cartionay Baskd, uid de ﬁaf‘)J diahd BiRds. HREMbled G RldDhkbetate bases include

potass@nlﬁggég | e [ug% QEL% D%é%ri;gl?s (éfﬁréC)ta] cppppate bases include potassium carbonate
and sodigmicarbpnatey | Tertiany moime hasds indinjle rBMPriide Bhies such as triethylamine,

- (ld%ﬁﬁtg?’ Jﬁ%ﬁ?ﬁ%ﬁ%ﬁ%ﬁ(ﬁ%ﬂf tlgyﬁ\fentwe process, the term “alcoholic solvent” or
“alco (t jolye nt’ b‘nglc.leg? pﬁ)é AXATYRe BYgiianad) ethanel, isoprepanp| andDButanol.

(1-(3- Wlﬁ&t thy inBANe ﬁfo@&\é hiikizs ﬁ&ﬁ] Xheﬁﬁ'ﬁ&gg%éfp AGried out in the

|de Et 3N (trieth
temper{Ml% %né’f: RF % ragﬂ%tf‘lgr t§> outy mcludmg about 50°C to about 140°C, about

50°C tc’(ﬂ’ﬂem‘f@l)abdlt ﬁD‘fCBfZ)Iaﬁ@)t l2(b-°@°\al{dut &3 CUdhbout 100°C, or about 65°C to about
gsec. dii sopropyl am de), in- CPBA (et achl or oper benzoi c

acid), MWP (nonoperoxyphthalic acid), MPM
(nmono p‘é‘%’ usRy preinathe erm étml‘tb)it/cd\h)l\(eﬂﬁhiiaﬂeﬁﬁilﬁ&@ )s‘al)lment rmxtures such as

. | f
S A e g TS L S
butyletfgﬁtt?lu?qﬁfqleéwtbgwgpﬂm e ot tehahytiolfiychy)/ dioMENE( 1) -
( 2KHSOSIsbineH KioaPtded @lgglr{ Y& ind g n%%éﬂea%ﬁqog% Eabgrr?_t/bif %ﬂs not shown

dba 3 Bi s(di benzy neaceto
here ha‘ﬁ%ﬁé A Eﬁﬁﬂa?féh\*%ﬁﬂﬂléas spmfrzca(lsvht@@é theivashohagedtyl), ATBN

2,2 —azﬁ%hs((s@hﬁmhitmleﬁhﬁﬁ\(ﬁﬂe(ﬂaﬂﬁﬁ% | | ne enz 1) CAMP (cgcthﬁienosme -3'.5'-
monoph%%ﬁ%ﬁ {iﬁ&ngggﬁglfztﬁ?é%m?oﬁgﬁv [ eb)DE Xgpctﬁyl azod1carboxylatc) DBU (1,8-

dlazablcgglﬁ{ﬁ'fb@,]unde@ﬁyéqe) RIBAD I(mm)'ﬁiﬂyl@lﬁnﬁm HdSEMAP 4-

(dlmethjﬁlgmﬁﬁ) yﬁﬁ %ﬁ%&fﬂ%}@ﬁp@& §)§ F (A (3% d[rx:ﬁtyl{cy;lgltlclasphmo)—

fcrroceng 5) (F{%B(i @pp@pfppgut%thmﬁmdummeﬂiydmchld@e), EXBN (Riethylamine),
GST (gletathionk mﬂaﬁ{f&hge i aS((féiEiafrri?fhgfd%?g? Eé),T.IFEﬁ%intgl uin usopropylalmde), m-

trifl uorpace

CPBA (pqia ?}Fgﬂ% FEoie A, MYPP (W%Fﬁ@l@maydz 36id)TMEPIM (mianoperoxyphthalic
acid), Ms @yethangkulfonml; 0@8%ﬁh2@%@h&tﬁénbmwé & rhééhlate) NBS (N-bromo

thyl silyl did
S“CC‘“’“’ZETEEI%%’? %P?Bﬁ“’ﬂsogéﬂIrl Ijﬂrlae ARTPRICE drug), bTol orth (ortho—tolyl) SxonE®
(ZKHS S@iK2$0ah aay] phddipiosrchilor@&hfonstitdyERd)iaba)) H(B@(ﬂ:ﬁ&ﬂﬂ}deneacetone)

t.h et hyl P
palladlulgr}@—')IS Pf)’el (Ip¥r1%,mu1('ni tﬁ%ﬁ%ﬁ?}r %‘]5% ﬁPhogﬂmElwgpﬁ)ﬁq) Wi)tp{)(y?)olr’&a@ enzenediyl),
PMB (pqra-glgthphyl(epgdb Byey (Pyridiaedif), r(tSﬁWlﬂteﬂiﬁEﬂ{u}e) RacBRacemic), SAM
(aminosulfoRyk bdfonalide ok 50, RH Cycﬁ’%—(&?ﬁﬁﬁi’@é@i)e :gymethoxy) SPA (scintillation

(cycl obutyl), c-Pen
(cycl ohexyl). The following in vitro and in vivo

assays were used in assessiiq-the biological activity
of 10 the instant conpounds.
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Conpound Evaluation (in vitro assay); The
identification of inhibitors of the sodi um channel is

waesy@esidphe ability of sodium channels to cay,
depol ari zati on when sodi umions perneate througﬁ%ﬂﬁS&hm“mm}
agoni st-nodi fi ed channels. In the absence of

i nhi bitors, exposure of an agoni st-nodified channel to
sodiumions will cause cell 15 depolarization. Sodi um
channel inhibitors will prevent cell depolarization

proximiyl Sﬁdy)bYBAE @bﬁﬂ%%ﬁ’@lanﬁﬁ)\’lﬁlﬁ?ﬁﬂo ity '@E{' ot 3-thienyl), TEA (triflucroacetic

L ed. sodi um channel s.
- ncic), SN B iyt B (hprd ooty i GikimheneaiyD, TLC (thin

layer thrumategaﬁn@,éFM@-m’(aﬂﬁﬁhﬁﬁ@[ SnidERNRise tm&&ﬁﬁlhyl %(d?de) Tz (1H (or 2H)-
tetraziIas- f/l$ XMPH’@§ «, %15-&%[@9@;)]203@13&1}![89 %&%’éﬂé}g%ﬁ?ﬂt SehriotHs  (Allyl),

(CC2 and an acce
Me (mee*,hsé) Ej ﬁeﬁxybrw—l’r @Ol pfcbpﬂmd Pelnsdpmp@uhesu aﬁ)hﬁsﬂ&’outyliyez-lautyl (isobutyl), s-

Bu (sé@ﬁﬁiﬁ-}aﬂﬁﬂgg%‘ﬁr@hﬂ O%IR{JIE,F g%ﬁ gﬁl%{a cy%?hut}iﬁ)n c{Pgp(cyclopentyl), c-

u %ﬁ sence
ex ( FY®- of sodi um the inside of the cell is negative -
with respect to the outside, oxanol is accunul ated at

t he OuHﬁf afl et of the nenbrane and excitation of
counar | ngc’ U@ apRETvivaassye were useidi pisessingfthslbdlopinal activity of

the instarlt corgpsds. nenbr ane depol ari zation | eading to
C & n. of oxanol to the inside of the cell
Ompro %;!IEHIBQHJH @"’ BE08%2Y: to a decrease in FRET. Thus,
t he r atlihg ldS’h@‘fl@EOn ‘éfddllblldraﬁﬁlﬂepioﬂfu)n ¢hagdeEn Based %ﬁtﬂ%rablhty of sodium
cham TP EGA AN AR sod e p B ESERES R A SOTHT, ot 1

nnel. .inhi'bitor
the abgsaEs ot nbifyipTs, KEposteh e peridh modifitsL sl tofsodianies i ause cel

depolaEiE’aE'EnWleJhuﬁlQﬂﬁian inMBERERAES ey gﬁ{glllgﬁﬁnglﬁ%ﬁ'ontcra@seﬁf ?%%CF fum ion

Wi t he PN1 sodjum channe
 movertlel By aEo P a e Fhapnle cdehanges n senptmsten

deterndnpd, vBQOvoltegel-ehsilel fluortb@nfBdidRaNR Snd S\t dnRfef gy\%\ﬁ%ﬁ that use two

he buf f er and I ncubat é
°°mp°9§’hf% PR SNl Wﬁ?@%@mﬁmf prinel (B BAGCE))-Prasel is 2
lipophili§ @pisa enddistabuigbErdse the 4mibrane Hﬁﬂt@m@h@&eﬁﬁfﬁﬁ& BokeARE In the presence

of a solﬂiﬁtﬂ &3'11%5 %&‘ﬁ?ﬁ ‘8&36 ﬁ’?éop@eaces(g%@%tug) the wsxﬁlm tgefzﬁlel‘s negative with respect
to the Q}%ﬂ?ea pqiﬁnﬁ]gls aovmplated at the onter legfGn M thdsmemmtamexauﬂ-e&mt&laﬁi of coumarm will

cause RRET toiﬁ&ﬁl Addiiibh 6f soﬁﬁﬁﬂbdﬁtc'aﬁ)s@ n%}nbé?)gﬁép% ariz a%o a[dmg é?] aedxstrlbutlon

wer.e placed in the
of oxm%cﬁé o e 8’5@ E@ﬁ &b é?ﬁ 457 gnpsesicnvoLth a@@ﬂewa?m Thus, the ratio change

(donor/BCEBRD), 1ﬁ&§:asé£ﬁ(éf fedbhad delagﬁnzaneﬁ fnl'lbesprps%g etof a%gc%h'm% annel inhibitor,

dto,.th
cell delzcﬁ:!r ﬁOIP\FlI] ocﬁH]i a@tg%a@rf? the ;gl\ge\;@nzc@ @yfqnggg;lgﬁlET will re:mam
“ndMHBQ#/USZOO4/OO7830 cel | depolarlzatlon and the
fluore f dyes for an
i 1§ oIRGB e L5 ShR b A (3) D vt gpun in
polylysigefiopted A6-wrll plifes nea drufityeof g i), @0 Lellstwell e ARIRNER a@;flrated and the
cells wd:r@ ma@hddelﬁla Pﬁmfﬂéﬁtahtplgcma[eﬁ rw:@ndlgp @OBJ&I (2891:%%'521{1 810§‘% pluronic

cid. f 1lf |unmchanne
ack Ar Tk i‘"rSF ahgn #2565 fo5 dpmingmiediawas srmmelomd cells wees trashed 2x with buffer.

Cells Wge(mmﬁﬁd Wﬁt? gagﬂaﬁf'l?gﬂﬁﬁfgwf}é tT%A butfer & oﬂftéﬁmgg %@pl\q vétatridine, 20nM
breveto 103, I;’:]ﬂé(? {eftrfﬁ?lﬁlfst é%tendycq%mqaépﬁ ﬁ‘go‘ &nn in the dark, plates were placed in the

VIPR instmmentt lrﬂtth@ﬂadﬂ@ﬁﬁﬁél anissxalhaﬂfl}ﬁa d\:/@zt DMBRRLES Q@Sglfﬁ%éﬁtré&rdcd for 10s.
s In ro assa
At this Eél{e?tc gﬂé@@‘ %Jﬂm g%{ %’?{‘P thp LIS @tdgﬁmyn@é}g@égzgi 9fgodip-dependent

PNI sodlunmchanne
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subtype was established in-house. The cells were

cultured in MEMgrowh nedia (G bco) with 10 0. 5ng/ nL
wWot idda@fogni t s/ nt L Pen/ Strep and | nL. heat -| na

fetal bovine serumat 37C and 10% CO2. Fo BERNBS 007sa0
el ectrophysi ol ogi cal recordings, cells mere pl ated on

35mm di shes coated with poly-D-lysine. Wole-cell

recordi ngs: HEK-293 cells stably expressing the PN

sodi um channel subtype wer e exani ned by whol e cel |

~cell deggllaﬁﬂggn %h@‘[ﬁiﬂ ?%ence en%gsmn of Egt@dgeesqg eﬁr fgrlpa{naaﬁgmﬁml ggs The ratio

CCr-DIGHRieBA G B oafor @@tﬂwmf@mne baﬁﬁqmee@ﬂﬂl Icdrermbranie oflibhibitors, the ratio
after aBBGT MBI DRSS 1§>ﬁ6j f\ﬁ’ﬁfﬂaﬂ*ﬁ? PG hAF IR wnggflctfély Aﬂhlb]ted by either

kn El ectrgdes were fire- to resistance
a knovy standyfl or est campeyng. mrétlmemams ?eld Ibip pewsitile therafgiestodiets the activity

of a sodAphasRL inﬁi&:torﬂﬂldn&ﬂ?t%rlﬁaﬂﬂ%bﬁc@ﬂ%oﬂﬂ&&ﬁ%ﬁ c¥ige in fluorescence ratio.
cancel ed using the EPG-9"s built-in circuitry. Data
were acquired at 50 kHz and filtered at 7-10 kHz. The
Electrhphiysiobgicat Asnysqbn ¥izat #dagi: 40 nv NaCI 120 mvl NVMDG O,

]l—-l Egi\EASKgéILP%p%Mm}{I gﬁ%ﬁ_gog %pglrlhnglsta% e)ﬁgﬁﬂng 6%%‘““1 channel

subtypg yas %ﬁtah ighed irphquhe. (Bhez@!ls werclvalteslinMEvtzeqwth nrtiaNE@icp) with

0.5mg/AANHA 1@3%[5%1%&%{11\#%@ 184 %@@F—Eﬁc{&a@é ;fgtaﬁ;bo lsEI)um #497°C and 10%

pH
CO.. I%%/l elacphysiqlogiel éfcwlmivéaa yemsiplpted oaf3f5mm cinghe@f:oated with poly-D-lysine.

C 0 er ouwthslefcen recbﬂﬂﬁlg%e mm@%ﬂs étﬂﬁ},ﬁé}dp&%lﬁ@th@ﬁ’ﬂl%o&tlm channel
lvVe

channe L
sobtypp U SRPRELO U)ol el Pbipes rapiysy 391:85-100
(1931 axiipinfHPERY anﬂhﬂedamgPul%so&WhﬁmHEHIA EdctroRi0s1 W anpreRht Geinany).

Expen\?%t? 9191%\%) ?r;‘neigtr Iroﬁ?ltteﬁégéﬁ"zétglr%e IE%E% 5 égrnrseg'lfrg f)ﬁléshlaq/to rﬁ?iv%nces of 24
MQ. Yalipps erepry yere pinipgzed bmnm:me@cmendaeon end thp ghieitance artefact was
cancelééﬂlstrﬁ% B OUBRAUD clrbiiud ePRh W& acq egtaPﬁ) %ﬁlrfgggd at 7-10 kHz.

St ead -statelnactlvatlon aval

The b%be%"l—?“&'b?@@%é PEHD B NaGh 420 mi NMOG Ghil mdh KUk T v 68Cla, 0.5 mM

MgCl, MM MDGEIEPEHSS SH-704) |aﬁ@tlé%t&:ﬁétlﬂ(ﬁget)l&?m{bg%%ﬁt%ig%?nﬁmM Cs-

meth Sﬂ*%ﬁ%%ﬁ?ﬁﬂ@ﬁ?@%ﬁd PEb20 i) mMFBARGA irih £ selbr 0 mMCs

HEPEShiHEN4.20- 50% of the channels was inactivated and

S Sldls g?‘héap‘gfg&wm %Pré)?()\?gf glverause%tct eébrtn{?t% de % Efﬁtagl?ﬁnitty%? E:ompounds for
the restgtgumﬂ inoetimated stateind theodhpagrd (Kleypé K mp&:tmély)st eady-state :
i nactiyati ofj,d ! Iaf%e?{o d%g&%?zn%‘fo?t%@ ?r% GWam&to +50mY from a holding

det erm ned accor | ng t
potential o YD wiovg vesBe SONTXTT! mowt@grmoonshmtwmwm) tAgoltage near the

peak of tBSV-O@ve @@L 14 50 ARBNRE hisedSEHE ?e%@g%{lg\ioﬁtgéer #&fughout the remainder

£1l ellclted uring test-pul'ses fromall
OLHie BBUEM ' al s, whereas conpounds that primarily block the

i nactixate CBtSzIdats&téiﬂhéttvah&?(aﬂﬂﬁblﬂfl}‘% Blrvef wdrb 8onstructed !i_:y measuring the
maxi mum curren

st ea state ctivatl urye
current activaic eé élpfl%a Fﬁji é)ug lfélﬂ{ cilg 10s (:?ndltlcyun&wlsFﬁ@ potentials ranging from -
20mVdpfL@nence in the md-points of the steady-state
i nactiyati v A 0 and. in th
pres enjée 019@ %;8 a 18% w‘%ﬁ A Pl\‘/\?@ F’g E‘é‘éﬂg P‘E?erl:t‘éli bk Ig&ezq(w?& Rfthe channels
was magjivatsl ang sodiem thﬂnmi\hlwt@ca@zmatm@mred during 8ms test pulses at 2s intervals.
4. After the compounds equilibrated, the voltage-dependence of steady-state

inactivation in the presence of compound was determined according to protocol 2) above. Compounds
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1<1 = [Drag] * IMar,Drg Max,Cmrtro( -1 Ma ,Drug lii _
[Drug] [Drug]l *e R-1 r )J 10 In cases where the

8Ye395 1) id-not affect the resting state, K;

cal cuf*g}?é% using the follow ng equation: K[DrYi%]si"rus,z0"_4"007830
-over -1 15 Rat Formalin Paw test (in rivo assay):
Conpounds were assessed for their ability to inhibit

t he behavi oral response evoked by a 50pL injection of
formalin (5% . A netal band was affixed to the |eft

that Hodkdhqrawing ktaftRif the SRARGLG: o tﬁ%wp{eﬁt%eii&i%ﬁ%ﬁ%ih%éﬁgﬁié% fa?m all holding

otené%g' %éeo%l and eélcF rat was conditio
P . he VI G C R A gt Strenbleck therigstivitadeste diift thetrsdpoint of the
steadRgtags inetivitidn seve. VIl Sidath@ CurY@D hGle8atRE h@lding Dbt u
TR L o S e
chal | enge. "For | oca B PEEAHPTHTIveg Edhoi Serirohardain the presence of
a comprouprhverel used tecaloulptenk; andiK; atisg 0 flbohaRekuatBFE#00 and
saline (EPEGS) and injected subcutaneously into the

dq@%l*s[urface of the left hind paw 5mn prior to

K =f e, system ¢ adm ni stration, conpounds were
Prepared likomei t her a EPEGS vehicle or a Tween80
(10% /sterile water (90% vehicle and were injected
i.v. (via the 25 lateral tail vein 15mn after

k. =f-ormml W\’?‘g .p.o. (60mn before formalin). The nunber

t fiDmegh S J%bs counted continuously for 60m n using
i =ogoraled “ nodi ception anal yzer (UCSD Anest hesi ol ogy
seai¢h,” San Diego, CA). Statistical significance was
determ ned by conparing the total flinches detected
in the early (0-10mn) and late (11-60m n) phase with
an unpal fases Vhergthe comppund didinpbaffes sthy resSigsptRa, waFdlculated using the

followimgkeuationl 7 WO 2004/ 083190 PCT/ US2004/ 007830
Unilateral inflammation was induced with a 0.2 nil
ihjection of conplete Freund' s adjuvant (CFA:

K, = M/cObact erium tubercul osis, Sigm; suspended in an
oei—f_—/g, line (1:1) emulsion; 0.5ny Mycobacterium nL) in
the ptantar surface of the |eft hindpaw. This dose of
CFA produced significant hind paw swelling but the

LB S Wil bi ted normal groom ng behavior and wei ght

RatF‘gIgﬁlJr!ﬁﬁagrte%lﬁ%”@gﬁws:S of the experinent. Mechani cal

hyper algepimdwase agsess 6 tkiddiity filifbit ik SoGiokdl ddhdhse evoked by a

50pL iHﬁiclrﬂcgl cﬁ‘f&‘)ﬂlgﬁr?ﬂs%. 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 fohnalin). 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 (0-1 Omin) and late (11-60min) phase with an unpaired t-test.

In vivo assay using Rat CFA model:
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 the fonl A cotivkions: Rfthperaondsiery @misday

Selitto test. Repeated Measures ANOVA, foll owed by

Dunnett’'s Post Hoc test. SNL: Mechanical Allodynia (in

woem4asspy) . Tactile allodynia was assessed wi tPhJTIUSZUO-l/()OTSSO

calibrated von Frey filaments using an up-down 10

par adi gm before and two weeks follow ng nerve injury.

Animals were placed in plastic cages wwth a wre nesh

floor and allowed to acclimte for 15m n before each

test session. To determ ne the 50% response

t hr es hd/mdlatetah mflammatorewasfindi@edwits a QN in@ction™ Eorfplete Freund's
adjuvdnﬂ{@ﬁ'hﬁ*c%ﬁaciéiﬁ@ it utlo%lszﬁgl%g) suEPe{l%da g bv:oﬁp :d{ngwai) bmnulsion; 0. 5mg

ar surface or 8s

MYCO‘?ﬁé?ﬁBWéféUde g rplasehr syriice @ﬂ/ﬁm@ﬂdmptpswt T dbmﬁmmq;mdm significant
hind phW ¢HEINREH bat| the/anRAK&MhivkLd H&%hﬂﬁg%&n%%éﬁa%gor ald w&?ﬁlgﬁm Wer the course

£ the 1O resgon e.tqQ a stinmulus I Ncre
of the exnegipght Nachanial byrrepleepie saprsessed Days ﬂﬁ@mgsuenmmyaismo a Randall-
Selittot st eRdpedtel Rieatfs AKOV A f5!1dWea®e BinfeV@Post EBPRAL €d for
four stinmulus presentations per ani mal per test
sessi on. Mechanical sensitivity was assessed 1 and 2
SNL: Meckpital ddladyrial (i mivstmsay)i on of the test conpound. The

conpou n |on ed sodi um

Cnannon aHE BREAE S, Leskc i RGO RRn St B RES 58t Bp-dovn
paradigra beforer g t‘a%tye@ks 5@101"\4*% lteh@ mjnryv iAmimala seeydacddmgilistiechges with a
wire nﬁﬁﬁﬂ'&}r ahd allowed & ﬁgﬂiﬁﬂg ﬁgqgﬁﬁih §RAL e cji]ﬁes? 9&38%9 nfls, detetr%]me the 50%

sodi um channel bl ocking activity o
Iespon%tg%ﬁh%q{ﬂﬂil%vopﬁéey filgments (,oberg@gwg)f intgnsities from®- 4 to 28.8g) were applied to
the michplwant agieifor 84)ai urItifﬂ e w@tﬁdl?@@bﬂ@@oﬂée&ﬁ&ﬁ%ds @91'1&%@ %ﬂ@e Tesponse,
an incrPn@RH e RE kil B b SR glon o DO L D el

r0-assays S e EaﬁﬂVHHFﬁﬁ%%ﬂgaFW@¥“%H@ﬂan
incremens alliotron ger dhmplluayvas ﬁeaénllﬂm Aﬁaﬂﬁe Inithd] e@6dcholg cﬁﬁilhg/ iy protedure was
repeatéd?éﬁfohmuﬂﬂgvg%searﬁ tglog{ke r an nal Per t%sé%e%glﬁlg S@l%%l@mﬁfi@as&gﬂ}f was assessed
1 and ?sfadaoamr@ﬁémtramwkhmgst acmpqunﬂy of less than about
0. O5M TRe co%ﬁ)o{nt@ dles!}nﬁédt ih I?ﬁﬁ'@r}%}n d1sBﬁisQ({ W‘a%m charme} blocking activity

onpounas _can reparea accor |ng
of less Gap ahut PbM.tas'as (prestow Wy Msithe i hesspysdewdbwsmove. 1t is

advant{pOuk tﬁ:ﬁdhel d&)nipbﬁldaﬂi%ﬁ]ﬂ} &ﬁhurﬂ- gl?anﬁéllbh&ﬂnggféf#? %Fﬁ§shtﬂﬂfjabout 5uM in the

her but do nof

in vitro assagg lg i T?{g ‘%"ﬁ{}'@ﬁ?ﬁ“ﬁ at tbm?%g@ugwﬂﬁqyce@ﬁquyl cgpxmeblaockmg activity of
less thap taheut i yein thdve v&qufawmmisalvelpﬁ)%%vﬁrﬁaﬁgemrtﬁat BRbRpSREs display

w9855 308 ) L iy SRRCEALRTS AL SPEL T

advantaggousahat the comppanda tispley sadivnhehanssl Hiockihg 48P ©f less than about 0.05:M in
the in vEMAROLWAt i on of solvent was carried out using a rotary
evaporator under reduced pressure (600-4000pascal s:
4. 5- 30HIRPrEsEN cRmppuNds gasitlis Prepatsd matandieg Bftheigentml BdEmes provided
below af W11 a6 @l pi&:c@ﬁre:f ?@ﬁﬁéﬁﬂ %hevﬁén{p@s | @RELuBYid ?@cﬂeﬂe@%&# Bxamples

C) and reaction tines a

‘Turther f ‘fsf:’iigai’ﬁ'?c{ dﬁt %‘iﬁ'%(ty‘he f9op plriBe WEFMIO8. are uncorrect ed and

| ridhleRtspeRifttan PsINed bthérOise, (hB 8xpBindehAY Igggdglte§
004! 083190 DT/ US2004/ 007830, 0 ven are?th werkpetfbtmed under
g?teraoragr @@@@qﬁtmratum that is, ata

temperapg B yrmhr: pivigs nf 1835°Ce Bubporadtion oS stddnOWas EukridBRiuadidd SroWh¥ Evaporator

nt e t1ons “’:ET
e L TR0 Lo P Bt g .
course GfgeasHens wap fg]ﬂow@égtthxo teyerafhrdnvgographly (WL GParideedetbmi@ss are given for
illustratibh GnlyTESHRP RIS WEHENHrectl TRPE indicates decomposition. The melting points
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magneti c resonance (NVR) spectronetry or
m croanal yti cal data. \Wen given, yields are for

wbl¥Wewdssfli On only. Wien given, NMR data is in the
formof delta (8) values for nmjor diagnostic PrdtbAL+007830

give,ain parts per mllion (ppm relative to
tetranethyl silane (TM5) as internal standard,
determ ned at 3GTMHz, 400MHz or 500MHz using the

given arejtheie obipimdd EwltheantteriaGprepant OfakiRRDPEN AL | sed for . .
of materiSts 94 ldifﬁzk@it Bt ?(:)in s} Si.nol et n d. do\ggﬂa@gﬁ’m}%é& Pt reation

_ triplet: in miptr Bl sousPrengrations. The strugtyre artbiuricoot all fisa!
products wagerassirghtiviat teast ane ofitbmfiatlowing teghidbues: Ehem,ed lspeﬂf&t-l&hﬁ nuckar
magnetic R&¥Rank O QTVIRY Sdadk- lpgs, the fol|low ng abbreviati’ons
onte. WwidlE: Ss?\glﬁ#vy%d\?oj Une ?’} E’%ma(l i El‘ﬁ’m’j‘,& ﬁhﬁf? &gy pields gre for illstration
Y lﬁa PHEY:, St dsiethe fagm plletie §5) vidugd fot RLjoBJdidgnobile protons, gives in

parts per foiflibd (ppind &i@ve tkeCAAAhde (THES) (aé qmséln{}éé l%{gﬁ{ggé %}t)_eﬁmzr{?d' at 3(DM¥L,

_ [ mmo] (milljnoles), eq
40(?Ml]11z ﬁd}ﬁ%gélz lgfﬂgéﬁﬁ{%ﬂé@;dssob@wp SonGational ablweviatmaened for signal shage are:
s. singlet;idndaaiblet:antriphen nb enuiptidast SoRC 60! Bi J88;Hon 1ahe.; ) .
Chenﬁcall@%;ﬁé{&ﬁﬁ;ﬂ,e el ug%%l%myve(jj .as_the pr oclet‘ Ut é% Sﬁ;ﬁ@%ﬁ‘&fqnhatmmgnal.
_the Exanpl es. Th& SiHst Pt (linydegpbbreyiations arreused vi(roleme, w

(weight), bpobailing peinth rag. @xbisp pomb el diteteh), AR nRRNREMN SErai(s)), mg
{milligran@{Ne MM SIS RALE Mnik: e ardinary skilled artisan.

The novgﬁo %ﬂgnpoﬂgﬁlsm%?lg{jhegqﬁ uévsageﬁ%/(sﬁhvent ion . can be

readi |y synthesized using techniques known to those

skilled in the art, M&ﬁghsqgss, §; described, for

exar‘r@v)ﬂ;l ou!n%ﬁd anced Organic em stry, March, 4a'

Ed. , ~JoRH ?e‘ HF§iapyratongg by preparefyccondap thdichasa@drovided
below as wlips thecprGtvdmies proyided i@ﬁeﬁi&aﬁﬂﬁs.s"@ﬁ@ﬁ%&ﬁm}ﬂ%g tg§_sa%'i%:das By the above

Lnc. .~ New York ;
Formutas %@eﬁ%herep &e%ﬂ%ge;r\%iss? P]r c&%\gﬁp &pp\%;-ﬁ? ]Epégq, Y dimgyyskitled pgfsan.

Protective @
Wit sThexroyelmgmpoundhef thy presentintbnGon San B¥¥ANQ inthdi¥ed using

techniquesli@@wn +CRHERY KIRHS tH@args@Vr%}is @olr gegﬁf]cyaoer(ii %g%ﬂ%%hgﬁéﬁé@@g@ﬁ

R/ ull.i shers, Inc., ork,
Chennsg;y,_%ﬁol@jy]%q.,i Ieh@yélﬁy andrSpns, Rigwr Yark KYY a1962;Roshasdes rganicA tmistry,
Carey and Sendbefe MoR Midd BNeWEY 0F1Knuniess2RQ0 Ne@?nidc%rféﬁ\;f,;]lg% ?%g@ﬁqve groups

: . Gl .therein., The starting materials
in Organlc(:S'.%Lt‘la’lgms,ig}EeeMg}d éltsp?,egg.r in Yilaygnd Soas taw ¥ sl NH dBI I
cOmprehe!gm&@gm_ ! igrfitain ffﬁﬂn&ﬁﬁns&?bﬁ&l& &ICIW!EJﬁlbﬂe?Q f&.,m@thgﬁ,% Joss
‘Handb [ co rcial _ sources, 1nNC In
andbook bEH 2 }3 é%y%% %heﬁglﬁ, g)a_trﬁ%gyﬂ alnaggm’knw ?ﬁd@mo@% ¥atk, NY, 2000
and referenggs cliedstherqin uThe sttt matdrabdashe preSytat ufids(nilynsd red using
standard syhehltio irardRY@RaRi ol hnoLa. S )yl dge i
) sygfp% rl ni% 5 6%1';5 %f‘él\ljg{nlﬁlﬁl )éregélll sg%?}x%iaae r(e.'tddiy&w}agf,é frgm @n}n}ermai
ources, inglidimg, d(qgi] Chemigalgie. (Mihyaukee WID;etti gmd/ ChdraicADRNISE dlogis, MO);
Lancaster SyRedty (Wirham, ¥OH.); T8 ; egchhhad hereln for
Matrix SCie%%(iﬁEES f,li Z] ngt 5 )Coﬁpg%g%%%’ §dg)’gﬁ@{b5$ge prevel, U
el o) Fmblla CX ms, é?lggmlrghaﬁj‘\b i ienn® odd Chaicals (Rockville,
MD), purification, such as, recrystallization,
di st ion, . caolL chr omat ogr aphy, flash
chr g‘h«% t)go%%cglﬁ $ ﬂfscphﬁﬁn;g{egy’ér sythesiging HigreepigundT @y jncinde one or
more steps pLpTPigtingrgropatodutatbys 20 f hirgla®se SR8 &) RITRLA6], ﬁ&mfation,

1 hréhiR T an.be characterized using.
colomn ehn) H%f‘%ﬁ%‘?’%gc R i ey TG e el
chromatography and, Pylfg'mﬁmréﬂkmogm;ﬂ‘i?ﬂ@. Mg paluctyesy I]%dhﬁractelﬁged using
various { 2004 4/.007830 esopance ('H and -
Ry ] o i rep B BB PS8 by Birrmgri
and W), X-ray crystall oglrgaphy,
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el emental anal ysis and HPLC and mass spectronetry

(LG-M5). Methods of protecting group nmanipul ation,
wondg#ogstopon, structure identification and PCT/US2004/007830
quantification are well known to one skilled in tﬁe

art of chemcal synthesis. 5 It is understood that

the. functional groups present in conpounds descri bed

in the Schenmes bel ow can be further mani pul ated, when
appropriate, using the standard functional group

resondnc@(Hf6d FatNaR), iSEHE HdQ 3100k sRBE&cH RsEUFKisd.

temehta thé:.art H%fl) r;éé)vi de desired I(ﬁ:ﬁorrgc(;ulg)’d(gbdescr :ﬁg%{cﬁ?wmnoyaphy’
clemept} iRy av FIohC 2pd mass speerPmetsdhs-Mr)- riads efpiotsagng eroup
manipwlatic) pudifidatibe sabstineUdentificatibP s qukitiflctlod e HWOR kASWn toBh&skilled in the
artOf%]%Fé‘éa?@n{het'he scope and teachings of this invention.

|
nvention is not to be limted except as set
forth ilinis undesstdanl thawhenfgnaioadl grupSerbenrein tomPBund C8&ttibed in the

s.:m%b'é%%l%%% Li;?e ﬁg&‘%ﬁ%“*@@h‘% FA’B'E{%E%&,&?E}%’E Es%&r?'fu%éﬁonal group
transfergptieniechniquegavatlatie Rjpse chifle in R arRto R iRadsGDMHNEPounds described in
this inNa@bh.(agq) Rs R ; CONHNHBoc Rs Rs 15 4 3 1|n one

protocq|, 3-bronobenzgic acid | is coupled with

b~ but y OHhes Y B OPE LR CHaTiok: Mhieh Will b ot to those skilled in the art, are
within(thg/sﬁbp;?@ﬁﬂ@%&ﬂhgé ﬁlﬂﬂs ﬁv)Evetz)zgi'd)[na iFf(ﬁ:s% RIveSGE n&fio Be FiditdPBL&t as set forth in

. . m de such as - (3-

themlg)?yﬁégto#i}fng'm nopr opyl ) - 3- et hyl carbodi i m de) and

di i sopropyl ethylam ne (DI EA) in dichloronethane or 20
SchemtHE tO give the protected hydrazide 2. There are

numer ous ot her suitable nethods to activate carboxylic

acids for coupling formation (see March J. "Advanced

Organic Chenmgs¥y", 5th ed., John Wle Sons, New

Yor k, pp. "f l?ﬁg_sz/oomzwéggnpound 2 ‘EONc]%g\éirted

. Br i '
. 1 HOBt, EDC,

DIEA, CH,CI, 2
. B7. B(OH), { Pd{OAG),, PhyP
H‘;@ Na,C0;, toluene

Rs '
TFA, CH.CL,
NaCH {aq}
4 3

In one protocol, 3-bromobenzoic acid 1 is coupled with t-butyl carbazate by activation
with HOBt (hydroxybenzotriazole) in the presence of a suitable carbodiimide such as EDC [1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide) and diisopropylethylamine (DIEA) in dichloromethane or

THEF 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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internedi ates 3 by neans of a variety of coupling
reactions. One type is the Suzuki reaction wherein
WHoiHess@e0, or triflate conpound 2 is reacted &g

aryl boronic acid in the presence of a pall adi u@r 20807830
catal yst such as pall adium acetate with tiphenyl

phosphi ne and aqueous sodi um carbonate in a sol vent

20 WD 2004/ 083190 PCT/ US2004/ 007830 such as tol uene

and a co-solvent such as n-propanol. (see Suzuki, et

such altoluéﬂaamlaR&-YolvenQﬁmh%éfﬁf)ropmf’()s% ﬁzul&a 1.' cﬁtdheﬁ-f R@{jyds 2457, 1995, A
\,ane‘g%{;gnf 1§, aci ds. are commercially avai |l able or can be > . .

S EAVE R TPEpibAveRible Q& 6 bespsenseridirgnienightly from the
corregpoudiiecraydrorhidd bdiedidy bg Wihg ﬁ, ﬂ) art orﬁa@xoﬂﬂﬁmm derwatwe [Baldwin, J. E., er

| At
al. Teggge?tgﬁzeﬂ 0%9"' Eg?t ?ﬁf gééé)baya ﬁ}g)na(éf%%)l foIlB\f/edabyquawp yith

trialkylborata Hei. ; & dt eld iy (rere ABRITO-ARV (OB tiid Wabtley | NRE 2t &, J. Med Chem.
40, 42{0314221;](61??7?](3 eArgﬁBoron]ateslyglg?lsocge s%a&?ﬁ%ﬁltgnqgthﬁgézgé%;gm@fs in these

Pd- ca p IW%CUBM[&!@@@ A ¢ eirel. aTatmhblroubat, 38s381(1997)]. The boronates
can baéatsxdér prefakederdn@the iyl bRAGAR! i6dids s %lf{ﬂlgﬂ@?r%ﬁ%ﬂe suéiion%tstes using the method

coupl 1. ng react I ons ) )
descr@g‘{ bﬁﬁ ra%olﬁd eEE4 L P} O Cham b1 1otop|(2009He The Benprotestingzsonp of
compdymd & assuemyqurlepmméa}d f:mmhiﬁdnb Cuilludioad2fi® Bidl BSdicH YHnEBTne@ Mgive the

- TFA %22@'}# f}%ﬂh 1t bRl @ﬂgaf’qh?gx Weﬁgneleﬁgﬁxn 65:

164- 168 (2000)]. The Boc protecting group of 10
Schepgofypound 3 is renoved. by standard conditions -
trifluoroacetic acid in dichloronmethane - to give the
TFA salt of hydrazide 4 which can be desalted with
aqueous NaOH sol uti on. Schenme 2: 3 NHS BFF ERs 7 R6 i

| Ry ‘OpC' ' CH3 Rgéfr ReL NN RS ---_~
/| 0 Q0 Heat* RR3 ~lAmtonfla, @HBOH
R3 R7"s fle N R%K"@l%:z B&C CTMaRs EL SOMED N 5

= * -~ COpEt
N, N~CO2E f1549HRH8‘I—,_%‘H'e et Hod is 7
described for preparing 5 I phenyl - 3- sulpst htuted-1, 2,
4- triazole derivatives wherein the substitufjpn can
be esters, acids, am des, etc. (Catarzi, et al. J.
Med.  Chem, 38, 2196-2201, 1995). Reactiog of
hydrazide 4 w t h car bet hoxy- S-net hyl -t hi of orm m di um

Ammonia, CHzOH

In Scheme 2, a method is described for preparing 5- -biphenyl-3-substituted-1, 2, 4-
tnazole derivatives wherein the substitution can be esters, acids, amides, etc. (Catarzi, ef 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, ef al. above) in

dlchioromethane Ester 8 can be converted to an amide by heating it with the corresponding amine, in

“this case ammoma m a solvent such as methanol. Ester 8-can be hydrolyzed to the corresponding acid
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20 tetrafl uoroborate and triethylanrine in

di chl or onet hane gi ves oxam drazonate 7 which is
WBChdZrshoh 0 triazole ester 8. The reagent

car bet hoxy-S-nmet hyl -t hi of omti m di um tetrafl uor ggg{% 2041007830
Is prepared by reaction of ethyl-2-thi ooxamate wth
trimethyl oxoniumtetrafl uoroborate (see Catarzi, et

al . above) in dichloronethane. Ester 8 can be

converted to an am de by heating it wth the

undes SARE S RATRRD AL Ry od Qi 08 B3R BT Rem Aoy vy o
conditiqps sychap Bessalssirivgd mcSclieme 21 AYNDIAO04,/ 5883 84h be reduced to a primary
alcohd‘_l’ Qf(l’x%g&g%ﬁogoﬁgi@n bdf&%{-ldé g\@a@gﬁ{ go O}&B@iﬂé Eéng&%ndsgﬂ%m% (1) wherein

R sultin %f can be conv rted
is B, Frgperhgs Altergpiaielys sty Scae Re eepvegde adensedarh eldoliohby reaction with a

mixtwSeH ¢ thiund boréfldiilld fiaal i¥an aﬁ.ﬁ%ﬁfenlﬁn ﬁﬁ‘ RprBfc §AAHESER 5501”@3 dSuch primary

cOo W th sodi um baor oh
T RN o M T
oxidatin t g kégrirbyay weikile redehicmnetpds adhldmin@Ha 85 r@agb@N SBéh alcohol can also

ohol .b
be corb BRIE L Bllor B R B AR B PPy Biorce
(DAST)in dighlgpreshane atgeqlweﬁten’wmmr@s THE Such prinmary or
secondary al cohol derived fromester 3 can be further
Sch derivati zed by a nunber of nethods, including
—"Eaic £ dation to a ketone by an oxidi zi ng reagent such as
a chrom um based reagent. Such al cohol can also be
converted to a fluoride derivative by, for exanple,
reacti on wsh di et hyl ap OSBl(Jé,!_f urtrifluorideRs (DAST) in

di chl om @t hane at redy tenper at yy es. chene 3
TR3 R7Br DER3 R\ R6 / 55/\ RARxee@ Bt 10
Rs / Rs 1 wPd(CAc) 2, ~Ph—3-P—Na2-CCB 3l weng 1.11NaCJ—|,

CH3OH 2. CDI, DM, NEdOAR, PrCH3 Tq3 (CHS) z\- R3
R-1./ NNt R7 Rs ~ NRFOgoNg? RST/R

12
:  OCH,
(CHalpN—¢ Ra
OCH,
Rry
CONH
heat RBL: 2y 2
=F P

1. NHNH,
2. HOAc

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
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1. NH2NH2 2. HOAc ~R3 R/~ N RS R4 I \. RBNN. H

14 15 In Schene 3, a nethod is described for preparing

W ituted 3-triazole ring system (Lin, et al,.

Jpédg%%ﬁibent., 44(23), 4160-4165, 1979). PCT/082004/007830

Et hyl - 3- bronobenzoate 10 is reacted with an aryl

boronic acid as described in Schene 1 to give

bi phenyl ester 11. The ester 11 provides a preforned

bi phenyl internediate that can be further el aborated
in earlier SthemaeUt 16 tRNGkLESL &t i Mati scribed.-22
speciliQF 0041 083190 ] g%{?é:é'gﬁe%t?‘ﬁ?éa_r?eﬁgr““?éﬁgﬂﬁ%g°°“d‘“°“3-
pectpcally. et {h Qv Gelyasdgo the cogespending soid wiipvisticadctiatanitte

e correspondi ng. aci Ichis en .

acetatt fo LB B2 e 1 by BTt irpebiylapeiahi Bitted to v intermediat
13 which, whendipatod with Bydaahitictin acetiocidngraRingazbml 1ishe f or m of

amoni um acetate to give anmde 12. Amide 12 in

di net hyl f ormam de di net hyl acetal is heated to give
Schemedior nediate 5 13 whi ch, when heated w th hydrazine

in acetic acid, gives triazole 14. Schene 4. 3 RR

~H R(~ B(OH) 2R Br R' / MHBoc Rs Rs NHBocC .22

Pd(OAc),, P Rs 23 Nag *°8k uene 1. , Ch2d 2
2. NaOH, HP@™ 1IMiB8, NaNCR# , Hg 2 oH T
G.': \~23,8 R R P oo 23
Na,CO,, toluene 1. TFA, ChyCl,
2. NaOH, H,O

3. NaNO,, HCI, H,0

oANE_COCH,

HS
R - 3
MRy Y ~N 7
o ; N NaOAc, CH,OH, H,0 ™ 0
L FIH5 L\\N\>—cozcn-aa -t T2 Rﬁ 2 Ny*Cr
. a5

25 24

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
reaction with sodium nitrite and HCI in water. Addition of compound 24 to a mixture of
methylisocyanoacetate and sodinm 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.

Scheme 5:

2

R 7 :
.k R 3
e X"
(HOLB" 1 “NHBoc A ~gs RY l,

Ré s R “NHBoc
m—n——.-.%).
26 PA(OAC),, PhyP R®
Na,CO,, toluene

~23 -
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- R4 ~C0 NaOAc, CH3OH, H2OIl ~/ i /| R N 2CH2 Rs R4
N2.q. Rs 25 24 10 In a protocol to prepare :

[ 3-substituted-1,2,4-triazole derivatj
‘%?2wg§§ﬂ¥bne 22, wherein the amno group is pﬁgﬁﬁipggmwmy)
with a Boc group, and an aryl boronic acid is converted
to a variety of unsynmmetrical biphenyl'internedi ates
23 as described in Schene 1. The Boc protecting group
of compound 23 is renoved as descri bed previously and

?gg\ételr %ﬁadeg’ftghém © élg ! %%tﬁgc%lslrj : etscrﬁ)ea 2%1%? 1t %él{\%f} above the Boc-protected

anline 2¢| egntdining » borovinpaid gohup 4r baomtedsiet bdeenciiyl bromide, iodide or triflate is
converf@tHY bd i MYach | Qe ;
e R A b E RS A A Rl SO 1.
internmedi ate 25 can be then converted to a variety of
Schemidef ul derivatives using the nmethods described in
Schenes 1-3. 20 Schene 5: RR Br Ra Re (HO, B NHBoc
Rs. Rlg F R4 NyBoc 26 Pd(OAc)2, PheP / Rs Na2CQ2,

t § BEM23 A23 wzn&goathaosslgo

ﬁ@ﬁt op Beg, LiSehenps -~y
an abové4 t e B@Emprote&f.e Fanl [he 26 c ot a
bor oni ¢ aci dizgr oup or boronate ®ster and an a ps  NHeHG

brom de, iodide or triflate is converted to a vari @iy
of unsymetrical biphenyl internediates 23 as
described in Schenme 1. 5 Schene 6: R B(OH)2 /R3
Pd(QAc)2 / PPh3 / /R3 R3 R5 | Tdluene /| H2O'EH HCFOA
(9) 71/1 71 1< ~\1Hq CN R OALJQWTHRS 13F RQ CN O/

gs 4 36 & / ]
\\ 1 R’ . O-Aikyl
sl/ i h\?.fﬂ — R6r+’_\\ Hﬁj\nf Y

KOAc , EtOH /
2 ¥
37 R 70°C

In accordance with Scheme 6, 31 and 32 can be converted to a biphenyl intermediate 33
by using, for examnple, a Suzuki-Miyaura coupling reaction with a palladium acetate/triphenyl phosphine
catalyst system. The biphenyl intermediate 33 can be converted to imidate HCJ salt 34 under standard
Pinner conditions using, for example, a concentrated hydrochloric acid ethanolic solution. The imidate
34 can be converted to»tﬁazble 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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In aﬁ%}?hﬁnce with Scheme 6, 31 and 32 can be FCT/US2004/007830
converted to a bi phenyl internediate 33 10 by using,

for exanple, a Suzuki-Myaura coupling reaction with a

pal | adi um acet at e/ tri phenyl phosphi ne catal yst system

The bi phenyl internmediate 33 can be converted to

i mdate HCl salt 34 under standard Pinner conditions

usi ng, for a concentrated hydrochloric acid

et hanol @ Vgﬁ?tfﬂllt?)ﬁ"he‘?ﬁ 8. theimgidate 34 Boovwredio tGanledi7be direct addition

of oxdraic hydrazad 3s, 817alb()hof1£ SvRBH RNk éﬂﬁdnﬂgana am &%at e%]ésglp?&o%ngte bases,

and NaOH t Ive eth

’“Cluﬁﬁ‘gﬁc%w mg‘gba“ﬁy PSP RO D Bseiat @ ¢ %:w a@neévasseor agpetal carbonate base,
followgdbwtedting. sol vent such as 15 et hanol and any one of

many appropriate bases, including a netal acetate base

such as potassium acetate, a tertiary am ne base or a
Schemg$:a| carbonate base, followed by heating. Scheme 7:

R2 RBHNNYRL 7 OR R6c R. | 1 NRt 3a\~ 4 0 Al kyl

I/ s RS 3T RR KDAc , EtOH R' / R NH HC 70§R20
34 -24_WO /083190 PCT/ US2004/ 007830 I//ﬁi
vari at i henﬁ 6, the-Ti@dle 34 s c hverted to

' Raddj oxaﬂq\ N 36,

Sol vy suchrmenswﬁﬁolﬂﬁ d Jan§" ongll o~

many appr OFJ% at eggakes, 7R 33HNH

where M =K or Na

In accordance with Scheme 8, compounds of Formulas (D or () wherein R*is H, 38, can
‘be converted by deprotonation with a metal alkoxide base such as potassium fert-butoxide or sodinm

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

EXAMPLE 1

NL

OCF;

\%z

I=

3—[3~(2—Triﬂu0romethoxyphenyl)—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 ca:efully 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 M1 (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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including a netal acetate base such as potassium
acetate, a tertiary am ne base, or a netal carbonate
vbéfz ol l owed by heatin Schene 8: R3
Gmfosiwﬁl\m R7\ ~| Ro- R AYR MRt RS NN Toa"h&%’““m"
THE Rs R 39 MR5 38 NH where M= Kor Na 10 In
accordance with Schene 8, conpounds of Formulas (1) or
(I'l) wherein R is H, 38, can be converted by
deprotonation with a netal al koxide base such as

extrac@ b8 FROUR LRl the S}g&{?&(frﬁjﬁmﬂ{ wet® WakHTh vﬁl%rv&atéi) l“ktd&l t%ﬁ\f il s ?lﬂtlon (brine),

appr.o r| at e sol vent/co-sol vent m xt ur e
dried oygr NapsOraud\iberedq The filtatepymas qoncentrated to give thc tltle compound as a white solid.

'HNMBAEBOGR¢5] ppih): 706 @dﬂelmﬁ’&%pbﬁeyi . hixenydd 7104, 43t [ Bill_l%oi ), 7.38 (td. J

75,8 B0 22 LT LGNl

1- brono- 2- trlfl uor omet hoxy benzene in 28 M of

tetrah THF).at - 7 s careful ly added a
S_tep_s U ﬁ%P PR oromdthé % oFE. (U of - but y
I|th| um|n hexanes (9.5 nano]) This reaction mxture

WaS stirp E%iué&n of7)894% (ﬁgé g‘ﬂlgalj;&grémﬂi@ o%enzro?r)@?& cPﬁ‘Ml of toluene at

xture at -

RT wag ?‘idefl 84p rgéww @B?Btoéteﬁ'ﬁ]ﬁs(meﬁﬁlmoﬁﬂ W@laﬂﬁ‘nﬁq))o%ﬁﬂfa (4.58 mmol) of
2-trif ORI iR b i $he il BéTHAiE BRE r’)aLtZlMP(4(4BHmQY§F 21@ a@%ﬁh%dﬂgn cjaﬁadohate solution

and?lﬁg ereactl n_mxture was gﬁ ér wat er an
&gl 10 RARBROP IR W diate ﬂere%afef 1%h Rhespatign pieure was
cooledwaad Hibdedwitinethyl @eate TiEwaten( e dfgahic mtm@ma&@epaaﬁwhnﬁw&ghed with

saturatg\'i ﬁgkgl%gllﬁxt% g(b%‘t)ll:)g(tiﬁe over;@g% %&%%1 %lggtiggﬂrate was concentrated to an oil

which wmmﬁz@ by tivomaegraplexsilies tl6d 5%i, 30% EbcCbmsivalydtyhaetate: hexanes) to give
he titlOF f r satu d
o UL GRRAL MR PO, HRSTISR UL 1D, 191y 2751 2480, 70 a0

=77, %?Weﬂ@d’! SHAE3m iH)att 81(gedDe bAkbAED aMass Spsciging EXhw/e (M-+1): 311.2.

title conpound as a white solid. "HNWR (CDC 3) (S,

Step C 7.53 (ddd, J =
2ERg 1, 7ZBH , 218072 =7.3, 0.7 Hz, 1
H, 7.28 (d, J =8.2 Hz, 1 H, 5.25 (br s, 2H). M
(MeH) - A sglutlon of 0.3 g (4.19 mmol) of ethyl-3-(2-trifluoromethoxyphenyl) ~benzoate and 8.3
M1 (8.3 mmol) of a 1N solution of NaOH in 12.5 M1 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 MgSQ,, 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
Ml 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 MgSO,, filtered and the filtrate was
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5 Step B: Ethyl-3-(2-Trifl uoronet hoxyphenyD benzoate
To a solution of 0.94 g (4.58 mml) of

wh¥bgedzRponobenzoate in 14.5 M of toluene at RT was _
added ‘% %% g (0.218 mmol ) of PCT/US2004/007830

tetrakis(tri phenyl phosphi ne) palladiunm(0), 0.94 g

(4.58 mmol) of 10 2-trifl uoronet hoxyphenyl boronic .
acid, 2.22 M (4.45 mmol) of 2M aqueous sodi um

carbonate solution and 7 M of et hanol The reaction

concerﬂ}at(ed r1‘ge Ma@ﬁue waséff‘igif' eé‘% eta%)rfb%?%gp ilhc %%SO%E‘ Zzg%{sgtpeé)h]atOAc
hexanwatoan:e tﬁmtethnoganmrtd MascSfecnmBSIpepaivatled28aid washed

with saturated NaCl solution (brine), dried over

MpSH4, fil tered and the f| Itrate was concentrated to
StepEan o | 3-[30d-Enflygsemeth iyl Hrlshhtriagelaphy (silica,

1% 5% O% successi veI y et hyI acet at e: hexanes) to

give 1 | e . conpound. ' H NMR ( CD3QD) 10

8.02 ( so 01£70 B7 g((gdls ng;nel) of 38(2-tgtﬂ\20rp{gethwheny grenzamzde in 1 Ml
of N,I\(—didtethylformli_ibrrﬂdeﬁamé;hﬁ attal whktheatefl & @20° CF3r £ Fut WHibh time the reaction was

q, 2 31(t, -3 SS..Spectru

concexihi\e}ﬁe%)(nt ta:ﬂi 'Eo t:lhs&a%%:‘ia&n@ii Ml IgPacetlc cid was a@décﬁ? (QS gnzO%S mmol) of
hydrazghe(hgdidieiabfl thorarierhmippt eayboateld en20Pcfoa hd TROreAction mixture was then
concerﬁﬁleutahd)ﬁ?éongdﬁ tgeén%té%h IXH(PL%] r&gﬁ! aH%Ohsolut on. The organéc fraction was

uor one zoa e and
washequtt Brine

PP MESQ koo nh@ﬁY c WS CPce Tl Shkfresighic was

- purified®Yy bRBRhtopAPhySEliES, @d 116’ 1 o:3 ?Eucgggswaﬂ? @Hﬁ@@ %Eét@rﬂa téé%t@ tHE ftle

qt:rat d_and was adj ust
compoyi FRME G o Do el S0E6, Py Filk i 130 (. S0, 7350,
3H) MetsiSpbctane@@shen/t BUOAc30@nd t he organic fraction was
dried over MpSH4, filtered and the filtrate was
concentrated to give the title conpound as a white
solid that was used w t hBKAMBLE?er 25 purification.
Step D 3-(2-TrifluoromethoxyphenyD benzam de To a
solution of 0.94 g (3.36 of
3-(2-trifluoronethoxypher enz@i c acid in 17 30 M
of DMF was added 0. 55 bl Yy of
car bonyl di i m dazol e (CD ancHzt:h;eNr eaction was stirred
at RT for 4 h. To the reaction mxture was added 2.6
g (33.6 mol ) of ammoni um acetate and the reaction
m xture was stirred over night at RT. The reaction
3-13-(nf254 2 Fefluoaeethoayphieny b plarsyBd tAdeeiazal¢ hyl acet ate and
wat er and the organlc fractlon was washed with brine,
dri ed over flltered andtheflltrate was -26
Step A 2002 4 FROISIDIE 80 concentrated. The
resi due vvas pur| fi ed by chr omat ogr aphy (silica, 30%

50% successi v xanes) ve the titl
conpou%d: f #% % il BE prorpuennk 53 & ShmmeD cEP -
mﬂuoﬁethghdﬂde( @53 g (4 mthol) o pota MRS RNERALIJF DMPwhS fe@stdl 22 150°C in a

nncro»gavt: éys erm #ﬂeﬁsgnag EFB?I‘HJS% F#gﬁfyqe?toﬁ :;goéﬁﬁnﬂre A}fter rioqylng tooll'&T the reaction

mixturh|wis dilutest Wiyt #oemamiticgkeacthidrethreyily] acseta | Thamsgahie dtaedorawas dried over

MgSO %‘P&eﬁ Qﬁd l?n gltﬂﬁe M'C%Hcehtfﬁ&% t'ﬂt% e gl twag nur}fﬂsdé)yglwmatqgraphy (5%,

hi's "ma er a
10% s'ar@eﬁvely@@%c Wexangd) degive the 2ile gorBusé ol )  of

Step B: Ethyl 3-(2-(2.2 2-trif1uoroe_thoxvphenvl}benzoate
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hydrazi ne hydrate and the reaction m xture was heated

at 90 Cc for 2 It The reaction m xture was then 10
woneenistphed and partitioned between Et OAc and
saturate%hNaHCCB sol ution. The organic fract|o$Qﬁ?Sﬂm#mn&m
washed with brine, dried over MgSH4, filtered and the
filtrate was concentrated. The residue was purified

by chromat ography (silica, 30:1, 9:1, 3:1 successively
CH2C12: acetone) to give the title conpound. 'H NMR

( CD30D)rd a%oh@n%mﬂg 2853 8 ol (%‘h-tﬁﬂggroétgo:g%@nal t %@éﬂ% mL of
tolueqe;;%k? Mpg_)addeé 8672 (048 @@a@sﬁtnp@euyiﬁ@pﬂ@ﬁmailadmm{O) 0.2 g(10.3

mmol$oi(ﬁetﬁ&yé%b&y&h@ﬁylﬁdr&ﬁé R84 BOKD ﬁnyfn}noﬁh)?QMl Jquéougscﬂhdrﬁ carbonate
e 20 2,2-Trifl uorgethoxy zp nyl
SOlUtl%I} ld énIA %e?raag I]ile Wct@onggmﬁlrf( \Zas[ﬁemesl ayeflux for 18 h.” The reaction mixture

was c@ollat owidjihied @Mith eﬂlyﬁz&egte(aad Wawt.) TIf organds ffaction was separated and washed

with s‘il{ul a];egiﬁ I ?31 @ﬁn& S{é\gg®éa€¥egag g}%ftlifgfglt&glt?a ﬁvag confgntrated to an
oil Whﬁlt\?@\mvﬁ&%@bslhmdt@m@ GalicaChieni %130)% suSedstilaly ethylacgtate: hexanes) to

-~ give tlﬁeotftle%gmﬂblﬂrd ﬁggs%’pe&ﬂ% d;L)gX@F agt freaction mxture

Med\Mthvmta'a wth et hyl
acetate. The organic fractlon was dried over MSH,

Sep d:i | ter b Berrbicedb § Qafttﬁgzole-rhe

residu ma pur C rona ogra 0%
succes gr hg é‘f’? ‘E’PRS&EEC éﬁ%’éﬁe‘lt‘%‘n@ PKPée‘%/WFé S%ni“{aF E? that described in
Examgledp®iepsd--B0 Step B: Et hyl
3-(2-(2,2,2-trifluoroethoxyphenyl)-benzoate -27 WO
2004/ 083190 PCT/ US2004/ 007830 To a solution of 2.5 g
(9.8 innol) of 2-trifluorBEANEOBenyl bronmide in 33
m. of toluene at RT was added 0.57 g (0.49 muol) of
tetraki s(triphenyl - phosphi frey~gal | adi un(0), 0.2 g
(10.3 nmol) of 3-ethoxyca nyl boroni ¢ aci d,
5.9 mM, (11.8 mmol) of § } di um car bonat e
solution and 17 nL of elké mCHﬁﬁgeHreaction m Xt ure
was heated at reflux for 18 h. The'reaction m xture 5
was cooled and diluted with ethyl acetate and water.
The organic fraction was separated and washed wth

3 f34(earzgpamulomaoxspimﬁw TR0 ibtré)BReny119r 1 mhaeyfgr MSH4, |
ate was concentrated to an oi

Mass %\%ﬂc{r 3%%1?5‘83 1{4 é%{/(Sc:hr omat ography (silica, 1% 5%

30% successi vely ethyl acetate: hexanes) to give the

title conpound. Mass Spectrum (ESI) mle (M+l): 325.1.
10 Step C 3 [ 3-(2- (2 2 2-Trifluoroet hoxy

Step ARENVI) d?o L ALOnE IS L | © compound can

e prepare u5| to that described
-in Exanple 1, Steps C- E

To a solution of 2 g (8.45 mniol) of methy!-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 MgSQ,, filtered and the filtrate
was concentrated to an oil which was purified by chromatography (silica, 90:1, 30:1 successively
CHyCly: acetone) to give the title compound. Mass Spectrum (ESI) m/e (M+1): 247.0.
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EXAMPLE3 F 15 OCH2CFN-H~ 3-F34(2-(2,2
2-Trifl uoroet hoxy)-nhenyl)-(4-fluoro)phenyll-1 2
25 Mass Spectrum (ESI) me (M+l): 338.0. 20
g?égbﬂwétgihg?l 3- ((27hydr oxy) phenyl ) - 4- f | uor obenz&’gi’@%ﬁ?“""”:‘“
a solution of 2 g (8.45 mol) of
nmet hyl - 3- br ono- 4- f | uor obenzoate in 28 nL of toluene
at RT was added 0.49 g (0.42 nmol) of
tetrakis(triphenyl phosphlne)palladlun(O) 1.95 g (8.9
[-41.3

B0l ) O

(gt
2 dloxa or ol an- ol) of 2M
aqueous 25 sodi um car bonate sol ution and 14 ni of

n-pr Opaﬁﬂhxmféf&? 1576364 'nﬁﬂol%ﬁh&ﬁﬁ%"@h %ﬁ% rﬂ{lj)—t{ ﬁllnlr azoate 246 g

UOGfor (3 %& e reaction m xtur€ was coo
WY Ay tifluorogihy! sikrormedanesyifenatsrand Aid8 (1B minoh ofiessium

carbogep trstmid EHDIQ(I;'\A@S Reged: bh °(§ﬂﬁ'|ll ? at ?ge &\éﬁ)gldtrﬁa‘?h?ﬂ Ihfkﬂlrc% was partitioned
ried.over iltered an e filtrate
betoe R g M T oSl T o e e AR s gormbtned rganc

- fractiquy rsrea shecapitly witst, biige dri@Dovir I\@BOJ.arfBilfﬁﬁ,ﬁeSS TH€lilrate was concentrated

a C d
P SR OREBhy KRt b Tubesheny AR 35 G e
ComP%ﬁ*/ﬂﬁsszMo@de@ SPStt@pl ESDiw'e HPI+13-382- (2 2

2- trlfluoroethoxy)phenyl) 4-f 1l uorobenzoate A m xture

Ste f 1.7 .9 ) . f
-‘E—'?@thyl- PO apphayltle4-2 46 giazole
( 10f f mheltl)liz Eﬁﬁmlihuﬁtl;l fan—Hetfpréﬂatég fu@iﬂg l:ed(ulies similar toltf)xat d?scnbed in
[ anesul f onat e an ) g nmo 0
Eham%%sid%%é9g§rbonate in 35 nL of EMF was stlrred at 60 C

for 18 h. The cool ed reaction m xture was partitioned
bet ween Et QAc and wat er. %ﬁg Qus | ayer was
extracted with Et OAc and € co |ned organi c

fracti ons were washed with swater, brine, dried over
MySO4 and filtered. The fi te was concentrated and

purified by chromatog 8, 5% 30%
successively Et OAc: hex Q?@eathe title
Ass Spectrum (ESI) nfe

conmpound as a white soI|d.
(Mrl): 329.0. 10 Step C
3-[3-((2-(2, 2, 2- Trlfluoroethoxy) phenyn- (4-fl uor o) nhen

5 Metjibed ﬂr:‘ﬂﬁbr@ﬂlgl!hgx bohdn§nGOTPRHNg, can be prepared
usi ng procedures Si i bed in Exanple

1, Steps G-E 15 EXAMPLE 4 | N~ -CH3 OCF3 N N
Step /8- Met hpIBr3mbgiefi{1arbdryl- {1 RbARIRBWIRYERMA] - Phenyl 1 -1 2

4-triazole
A solution of 1 g (4.97 mmol) of 3-bromobenzoic acid, 0.59 g (4.52 mmol) of t-

butylcarbazate, 0.95 g (4.97 mmol) of EDC [1-(3-dimethylaminopropyl)-3-ethylcarbodiimide), 0.67 g
(4.97 mmol) of hydroxybenzotriazole (HOBt) and 3.15 mL (18.1 mmol) of diisopropylethylamine in 23
mL of CH,Cl, was stirred at RT for 18 h. The reaction mixture was diluted with CH,(l; and washed
with 1N HCI solution, saturated NaHCQ, 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 CHxCly:acetone) to give the title compound.
Mass Spectrum (ESI) m/e (M): 314.0, (M+2): 316.0
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20 Step A

3- Bronophenyl car bonyl - (N-t - but oxvcar bonvl ) hydrazi de A

wol20é4/m8190f | g (4.97 nmmol ) of 3-bronobenzoic ggi

0.59 g (4.52 mmol ) of t- butyl carbazate, 0.95 8‘5‘(212[.]%2904/007830

mol ) of EDC

[1-(3-dinmethyl am nopropyl)-3-ethyl carbodiimde), 0.67

g (4.97 mmol ) of hydroxybenzotriazole (HOBt) and 3.15
m. (18.1 nmmol ) of diisopropylethylamne in 23 25 ni -

Step f  CH2GYD - Y&a8ucrdihdth Sk nyRloHeMihddtadide ThE reaction
m xture was diluted Wt shed with IN
HCl sol ution, saturated NaHCO3 sol ution and brine. The

S oI ut | Gsolisn df 0.2zl g @N@T m%ﬁ@ﬂz-tnﬁddr%rﬁétﬁgcyﬁl%yfbbgmc acid and 0.32 g
ue. Was _puril

was, co resi d by
(1.02 mﬁ“r % gé’ffg’ﬁm}ly as )@-3\5' ~-ggjoxycargonylhydeazide &y, 8 ggS%fltglgqer and 2.5mL of
n-prop@h{ll G2 stirodtfon ) mino Tgithie rdabdontrhiklug: WAHAAITI000YRS®.003 mmol) of

e L e

aqueoys sodipmreibphaiosadution ok tepeestigd l)rqxhs@ yhhheited ai cbfluAfor 18 h. The reaction
nnxtm%@nl'a's' Eédi’é@l Ml dﬁutgc?wﬂh ﬂ@&g amtgr Q‘Be orgamc gaglogémas dn%dlov(%MchOd,

f 1 uor onet hoxyphenyl boroni c
filterew t;ne Pitrate was concentrated. “The residue was punﬁed by chromatography (silica, 30:1, 9:1

succesSively @WEEM%&&I@W'&%&&&&H ?@%&ﬁfew Jaéé%aazdléi%lvbmm% mixture of

ropanol_ was_ stirred

2.1 mi g g i AP B LT Pt mit e v oWk 1RE2 et wes
concergrafe@, di§8lvadrinl 61, apa whﬁﬂu with ACENADIE soltidd) Zhe @rg(aﬂmQﬂ&mn was dried

over Sl RS PUSERNL B B0, 850 M R . v

SPeCtFP’@éEﬂDE# WxDue®.-vas heated at reflux for 18 h. The

reaction mxture was cooled and diluted wth EtOAc

St gnd wat er . The organlc fractlon was dried over NQSO4
=] iltereddeing 326 s thas hany Hi Iea Tiol

resi due was purlfled by chronatography (silica, 30 1,

1 : he
o ot TR A SR 0 D OR M) A G M S e fedn 1.1 L. of ethavol
was addek0.22 @L@0.98 dunbl)rof 2 @b % Tsofstiaf 8f sddiliniHhetBbxifd #hGdothahBPand the reaction

s SRELL A0 S R B B, ol MBS HR R O .56 )
of 3- ((M@qomemopm)'pheﬂ')ﬂbplanglammuﬂa‘ ad ttheaRactiag ndttiu@edyvas@uréd over night. The
reactm%rc \Ja's c& Eﬁ%tﬁ‘;ﬁ’nd%ﬁﬁﬁé& lyd\hgon?ato%%hy gsrﬂ: 5'%:?1(%1, §0‘% successively,

glLve
methargbé{f{ pb)ﬁO(gE@da)wlmeéo](xM'El)e whiggzolid washeated pin@t) to its melting temperature for

30 mm5 ‘IMBHa&ﬁUn W?H'S k8otéd BT, 'dﬁés&@éﬂwgé %ﬁgé&ua%e L %esgdug was purified

by chr iole To a sol ution of
ye %{B*’é‘i.’%?ﬁ AisHiean3 ar K% susceerivel S gthana :fClét“hﬁlﬁ@Fhe tiflg gompound as a

white sitideH Mzcmom(c@ S)M0b s, Off), 8.93%% B9, Wb QY 0 (oS G, 2B1(s, 3H).
Mmﬁzyg&gpﬁggﬁ ggpi$ﬁ&?5hand the reaction 20 mxture was

ereupon it was filtered. To the -
filtrate was added 0.19 g (0.66 nmol) of
3-((2-trifluoromethoxy) enyl hydr azi de and
the reaction m xture masqgﬁphkggggver ni ght. The
reacti on m xture was conc rated and purified by
chromat ography (silica, 3 10% 30% successi vely,
met hanol : CH2Cl12) to e solid. The white
solid was heated (ne@ a%ﬁitaﬁ¢kﬂqq g tenperature for

H
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30 mn. The reaction was cooled to RT, dissolved in

CH2Cl 2 and concentrated. The residue was purified 25

Wy Rhw@sphogr aphy (silica, 3% 10% successivel

nmet hanol : CH2Cl 2) to give the title conpound asl%gmszoomm'sso

white solid. "H NVR (CD30D) (S,.ppm: 8.00. (s, 1H),

7.93 (m 1H), 7.49 - 7.34 (m 611), 2.41(s, 313).

Mass Spectrum (ESI) me (Mt1l): 320.5. EXAMPLE 5 N |

\>-CONH 30 OCF3 NCH -30 WD 2004/083190
3—r3-RQ:‘Dﬁu8a6ﬂéﬂ1@@7-BB@wl)-phenvn-1.2.4-triazo]e-s-carboxanﬁde

3-r3-((2-Trifl uoronmethoxv) -uhenvD phenylT-1 2

4-triazol e-5-carboxamde Il Sten A: Ethyl
Step K 3- ( 2- EthyIfN" BaRarifiadtomytho e Bes-NCxexaf-ghAZ Onat e 5

To a solution of 0.45 g (1.54 mol) of

3-(2- trlfluoronethoxyphenyl) phenyl hydr azi de (Exanple

4, St epT®) sdlyiioa®f DUE g@f.5CHRGIDDE VB@(S tﬁﬂﬁtedn&h&é},rpﬁer(yﬁ -pBenylhydrazide
(Exal'i’ﬁﬁ@ W) s BERRO ?rﬁ,h&)@figglq \ﬁ%%@%ﬂb%ﬁ }dcjtl'égvfbethoxy-S—

trafl uoroborate an nun
methy Fq“g?mllnﬁlfﬁnh@trqum@t? dd43anl (3Rgsol) pf tgigithgtamine and the reaction

was stifted M)féﬂ'iﬂmtg 4R aRdrbl ﬁ?éﬁno rTlﬁ rgyctlonTIQﬁtlﬁg @ﬁ éd)%ﬂad% igi"%fzﬁ;hed with

ool
waten G5 Wi HTE AT oy Bt o sonsenipisd o sl atcoell pbCH:Cl was

addedargiohe rdsult'ﬁ‘g/@oliﬂ_prﬁducﬁh@ﬁlaé’ov%& b3 BlcALSE MAROIpdclBm (EST) m/e (M-+1):

306.1f €sul ting solid product was recovered by filtration.
Mass Spectrum (ESI) role (M+l): 396.1. St ep B: Et hyl
3-r3-((2-trifluoronethoxy) - phenyl) phenyII- 2

N' 3- 2

St ep SA"Z*G solisl "éhyl Nié @'UE?{ fmht)xymzwﬁdamﬁmamm df StepA(O 25 ¢,
0. 616bﬁhcbl) aheted in%n@ﬁ'ﬂaih%o‘ﬂ:qtsr}ﬁeltfu%r pongdPZB ti‘f hﬁEﬁ&BﬂAg BRT, the

il ;5 ‘%Evzfﬁ &ﬁ%¢l ue was di ssol ved
residye Jras diss I vef dny g?‘\?‘éo'ac‘%il%wgs\ewaﬂow soligadt yesnurifiediby
chronipyography Gitiat,dQfapiny, 5(09?] bUC%SIV%Q?Oﬁg%xaﬁ@%WtO we-,a\uivhltgj solid. Mass
c: hexanes) to give a white soli

Sp“tﬁzgr?@%él"é #‘y*u%';% | e (M1): 378 1. 20 Step C

3-[3- ((2 Trifl uoromet hoxv) - phenyf phenyl -1 2

- S_t@l?.én;rg Ir ') a?‘;-]hff(zﬁ ritilo XQ?DEAD%? ﬁ"] 2, ZI tnazo]Ie .] g:ax(boxamldc

5- et hy A Slitign of @13 g0 3bmoeb oAb xthyhEn|(2-Jifbtvenydthoxy)phenyl)-phenyl]-
1,2,4- fnaZolé»S-&:ﬁxbé&@Nt@(‘ﬁ%nPﬁEpo)(iﬁl AhE of &%ﬂiﬂoﬁﬁ%ﬂu@ WAJ‘S&&II‘%&'\W&I ammonia.

t ube was saturate

The t'{%g s %{fd auLipeEFaciing miKRrG wisdentehat 9P xE gramighs Theatastionamixture was
then c6ficefiravadent tig hésidut weis peaGdd H?Q‘hf&ﬁéfdgfaﬁh%ﬁlcatm M0%, 20% successively

n ted the re urifed
meths AT Gl 5 ut Piudeind SHSNETCBD  Gudl sy 9e8 02 o, 1,
75411’@3&(311611) mepayrumgnmet(mn Bad. conpound. 'H NWVR -
(CD30D) (8,.ppm: 8.10 (s, 1H), 8.02 (m 1H), 7.54 -
7.36 (m 611) . Mass Spectrum (ESI) me (M1): 349. 2.
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-31 WD 2004/ 083190 PCT/ US2004/ 007830 EXAWMPLE 6 F \ N
-CONHZ OCH2CF3 H -
2,2,2-Trifluoroet hoxy) -phenyD-4-fl uo

“?O]Egnﬁ)étﬁryié azol e-5-carboxam de 5 Step A 3- ((25’22@9&“‘)"7830
2-Trifl uoroet hoxy)-phenyl)-4-fl uorobenzoic acid To a
solution of 0.75 g (2.29 nol) of nethyl
3-((2-(2,2,2-trifluoroethoxy)phenyl)-4- fluorobenzoate
(Exanple 3, Step B) in 11.5 nL of a 3:1 m xture of

THF: water was added O. 16¢xavP@ 3% 10 mmol) of Li OH

and the reaction mxture was stirred at RT for 18 hr.

The reaction nmixture was.cepcentrated and the pH was
adjusted to pH =2 with I 1 solution. The m xture

was extracted with EfO# ]yW| ne organic
fractions were washed.\w éNn . dri éd over MySH4,
filtered and the filtrate Wad Boncentrated to give
the title compound which was used w thout further
purifi cation. 15 Step B:

[Zéic'fl?ﬂl{rofoaegrg 0 f:elfll '}]9&{3 %ﬁ%ﬂ-h&nﬁg ?Pﬁ%gfleé clfix%g{a%ﬁ]Fenyl

3 prepared from _ _
Step A3- (( 2- BrL (201 O/IRRIMMRILMERINA-HloHPEPRRNERI C  aci d
accord| ng to procedures described in anpl e 4 Steps
A&B and Exanple 4. 1H NWR (CD3OD) (6, .,ppn: 8.02

(in, 2Hpa sdlubsh ¢0.79 2,29 TacdPdfimetthiB.((22(230- &Iﬂuoﬂo%ﬁmxy)phenyl)A—

el 5 43 By g 1.5 bl T i S0 g5 606

10 mmold O andthe exdctzmonixtirnyas stirmpd etk for 48 hrl €Berredeion inixture was

Conce%Mh g 5%}12\% aﬁj}lﬂ%& %‘Eﬂ-& =) f %&%ﬁ&ﬁ# &%&Ng‘ﬁg n@@%& &vay extracted with

EtOAc and tl)le combine organic fractions were washed with brine, dried over MgSQ,, filtered and the

filtrate was concentrated to give the title compound which was used without further purification.

2,2.2-Trifluoroethoxy)-phenyl)-4-fluorophenyl]-1,2.4-triazole-5-carboxamide

15 StepB:
The title compound was prepared from 3-((2-trifluoroethoxy)phenyl)-4-fluorobenzoic
acid according to procedures described in Example 4 Steps A&B and Example 4. "H NMR (CD;0D) (3,
.ppm): 8.02 (m, 2H), 7.99 (m, 1H), 7.39(m, 1H), 7.30 (m, 1H), 7.16(m, 2H), 4.45 (g, J = 8.5Hz, 2H) Mass
Spectrum (EST) m/e (M+1) 381.0.
.20 '
The following Examples 7-10 were prepared according to procedures described in
' Examples 5 and 6.

Example No. Structure Mass Spectrum (M+1)

7 O ' 333.1
N

8 O 363.1
N
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\ I HN OCH2CFNN 32 WD 2004/ 083190 PCT/ US2004/ 007830
367.0 N9 !. | ~--CONHZ OC3 NL 10 F\ 351.0 N |

vsv(ﬁ%ly&;;gﬁi% N EXAMPLE 11 N \ | \--CONHZ P %ll%25|04/007830

3-[3-((2-Trifluoronet hoxy) - phenyl)-(4-fl uoro)-phenyl |
12 4 triazole 5 carboxam de Mass Spectrum (ESI) me
(MF1): 367.0. Std A: Preparation of

4-fl uoro- 3-( 2- tr|fIuoronethoxyphenyl)benzonltrlIe 10

i)

3-brono-4-fTu QNLETT e (10 equrvatent)s
2-(trifluorom . nzeneboroni c 4c#6d0 (1.25
equi val ent), pg rdgtate (0.005 equivalent) and
tri phenyl phos B ent)| were

sequentiattypharg8d o al multi-necked flask. After

10 purging the f i itrogen, tolluepg (5mL/gram of
3- br ono- 4- f | upfFaba: ne) was added and the
resulting slufr gs stir} ep—@hiHe bubbl i ng nitrogen

subsurface for abbut®20 m Hutes. In|a separate flask

an aqueous potassi um phosphate sol ution was 15
prepared by dissolving solid potassi um phosphate (2.0
equi val ents) into water (ErAMFAIEMIf potassium
phosphat e) . The-resultigg sol ution was de-oxygenated
by bubbling nitrogen subSyris

ace while stirring for
about 30 m nutes: The SQus. pQt assi um phosphat e
sol uti on was added t e tol ueng—sbnd,ry and the
reacti on mixture was Wer heckst 3~§0- 65 C by heating with
steam The progress of the reaction was nonitored by
HPLC and the reaction tenperature was hel d between
63-69 T. When 3-brono-4

3-03-(( 2-Triflucromethoxy)-phenyl)-(4- ~flugro)-phenyl]-1.2 4-triazole-5-carboxamide

Mass Spectrum (EST) m/e (M+1): 367.0.

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

3-bromo-4-flucrobenzonitrile (1.0 equivalent), 2-(triflvoromethoxy)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- ﬂuorobenzomtnle) was added and the resulting shurry was stirred while bubbling nitrogen
subsurface for about 20 minutes. Ina 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-
flucrobenzonitrile 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 shurry 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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20 fluorobenzonitrile was consuned, heating was

di scontinued and the reaction m xture was cooled to RT

WS biwgd/ogdios ce bath. The aqueous | ayer was siphogﬁg :

the vessel and Ecosorb C-941 (0.5 granigrans o PS5 @orsso
3- brono-4-fl uorobenzonitrile, conmercially avail able

from Graver Technol ogi es, d asgow, Del aware) was

added to the reaction vessel. The resulting bl ack

slurry was stirred at RT for 15 hours. The carbon was

washed eith veaknb Y4rﬁ]1|Jt§1taﬁ‘1r df Bg)rérH@4—‘}]Juldxlr0€)MlszhfrEé§9 Frpa c&ﬂqlléafﬁlﬁgké‘@ere batch
| er cakKe was
‘"*"““e%%ﬁ/(%g%‘?f éé tfh?f?r%gg’ﬁ @K‘ﬂg %@f [ adhigy- thﬁhtt%im@é RH (94.0% yield).

(4mL/ gram of 3- brono-4-fluorobenzonitrile). The
conmbi n I J: fes were batch concentrated (40-50 O
§tE'Il_}?'iro prog% &El (%blaryl nitrile product as a thick,
light-orange oil (94.0%yield). Step B: Preparation
of: 5 F \ \ | Ot OCF NHP 3 Absolute ethanol (1.8
mL/ gram of biaryl nitrile) bmrged to a round
bottom flask. The stirled ethapgly was chilled with an
i ce/ acetone bath and gaseou¥thydrogen chl ori de was
bubbl ed 10 subsurface while the internal tenperature

Was m'ﬁ%&h@%ﬂl&h&%? 8 aI%Q)f S:la d/f‘ 9 'gl‘lilgj \gﬁec argﬁ Og\l\%End bottom flask.

noni t o roton titration
The stiyied pthaneh wee veifhernlige/agotand bash enc gaosmubydrogomeblotide yas bubbled

subsurfafe dﬁﬂeﬁﬂlmﬂi‘@na{ﬂgm RIS Rhy ﬂﬁl'ﬂﬁﬂ)e@ieﬂ ﬁ‘l@n 84 *@E&&dmon of HCI was

. ?#P i on. n was st opped |
TOnOX RY PP f‘iﬂ?ﬂd‘ﬁmﬁaﬁeﬁf@%@ 488 Tmagq fFOPB'“’é’EfEﬂ”U aralgble)from Metrohm
Ltd.) tdltherhingriy] cdhdehicktnlof ﬂ?ﬁleﬂﬁﬂﬂ sauﬁdn OrHe Qudiviah QEH skopie8 after the

concer B ATR0RR 5% .2 B bRl el ot £.1 Rappiyston) vas

added a5 1EBt GiTtowdr dhilleld ethagplis tHGI rseldum/:&ﬂnh@ﬂahct(oh i&8hjion Wiasaliowed to warm to
RT whﬂ@%ﬁé &ﬂre%%elglgﬁtr@% 0 41%5@0%%@ dgeg e@éo leﬁc the assa}i_R%HPLC

showed :pres nce o rting oiary
risiariinmbiepbnittie Nl rbwdtexg rwcvhn weﬂ uhen@luted with toluene

(SmL/dr@bf Eﬁ@ﬁhiﬁ-ﬁle)b "l%rﬁﬂucé‘ blﬁlﬁthllhﬁ)tron-rtﬁe F:RM% soIvent sw CF:hte:d to toluene by co-
I was solvent swtch

lzatl o
distillafics] HIE hethegel &1959%1%%&# FﬁﬁiPP@HJf% th*FheﬂtZPFéﬁ?tB!Ca’(lk@%"cd ethanol. This
proces$ Wisadafridd cheWRiE tha tethagol cM\hbiﬁhn hé @d&ﬂc@ﬁh&@ hlay 16 SRR € Ehol % relative to

ctoen NSl 4B SEE 3o S et . e st v

isolatedigy ﬁ’EﬂaBbIaMaledehZ&uiml(mamEl grabh bBblﬁ@UIﬁﬁﬂ@t The s hite crystalline HCI salt

' f th h
T e A

mashed with toluene (2.3nmL/grant of biaryl nitrile).

Step C:The vvhp[teﬁé giohsral 1ine HCL salt of the ethyl imdate
- pr oduc més rred under a. streamof nitrogen. Step C

Preparation of: 25 F .
O NP
\ \>_—4
NH NHg

The imidate HCI salt from Step B (1.0 equivalent) and EtOAc (4mL/gram of imidate
HC salt) were added to a flask, followed by stirring to give a heterogeneous slurry. 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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\' N " --- NNHNHp 3 CE The imdate HCl salt from
Step B (1.0 equivalent) and Et QAc (4nL/gram of imdate

WO 206.8hd3)oq0er € added to a flask, followed by stirring
to give a heterogeneous slurry. This slurry nad GbsHosi007s30

cooled to 10C foll owed by the slow addition of a
solution of 5.0 N NaOH (3.3 equivalents). The rate of
addi tion of the NaOH sol uti on was periodically
adjusted to maintain the reaction tenperature bel ow 15

°C. OR4 ﬂmld%ﬁfbﬂ/ R gﬁé%f g%#p%g qgé élBQ%ﬁ?fgactlﬁanuxtu

,addition of was co si’c r?@'ﬁ%;l}c’?i’ﬁd fo warm to
ambippt feppesiyfg at ‘HNCBWE‘H‘; ﬂtllcprrSﬂMSémd éﬁtﬂl‘@dt(cet 8orpér) aBuincieg erhs stopped and

the twhiagdrs @@tel’lilloﬁfleil td?sfepatrﬂg 'ﬁl%l toflSm tﬂ@!ﬂ:oﬁ’é ﬁ?é}l gen(o‘;/@d anﬁ glscarded To the

S e and ayers
tlask cPliﬂ;l\tAgxa thhe | orgggca%aéf%ré{v d WAlEt WMﬁ¢laWteM§ and the resulting

biphasizmovet wackstitics ﬁﬂl‘jdﬁﬁlutesTCI‘hE Iﬂe@ers feasdl o‘iv@ﬂl Eﬁde?zlrﬂg afdfe bottom aqueous

Iayer%ag giﬁhcg/e{% g]I¥CPt§ISC gdta'g IS Wag l?w?;flgbyékeb? gglloé e bagrgaus solution
(Ernlégr #1p PEHC] bnidge g4lf) tn s ﬂas'Kh'Ehel reagpdting twe layen ety eiced ﬂ)r 5 mmutes and the

bottoﬁﬁﬁﬁé'cﬁE fa}'@ﬂgastlgﬁoﬁqta{] g.o'g}?e ttot;1 %y%{éla 2r Vs T %39 a round

b car ded hi s was ron o
otto 13 gxah\émng%:pqgﬂq) @hatck(@mqngptam Ao foliH@i switdhdetmeEtSalctty EtOH was

then peofotthel Byl refléving B Ht@ﬁéib)t édjdlsttlléﬁor{ R Efoﬁvebﬁcestﬂé Jofv@ﬁt switch was
E?J w e bott om agueous ayer
compe v ed an‘% gx g@g’gf%wn qtﬁ%onp%ragglgw@umgylé fl Sm/mL) the ethanolic

solutlpn eordining the free baserimidant wab atuliBatclili@s ke H@dk was

connect COl’lC nt r.at A solvent swit

connCt ke SRS o AR s B P wer added
to theyethangd sojgion porteining Seiimidat ifiom abotdn THe@Hultng (b.@teio@ﬁleous mixture was then
heate& QJ BEBIMen B0 Yo a seBLE] ;ﬁol( {1}‘/ %Eﬁ %&Csu%ﬁﬁ_ ;_’ll he {eﬁ{étlon was

g 3’&' concentrati on -appr oxl
m"““é?ffﬂ M SHHLE analysisdorsamewinngt men@lctaweo theelsmmds:eammpcmm@ Once the

' reactiv@at (foﬁhﬁ;ﬂéte it @8k doBle@toMMicnt @%er&@f‘@f&l&w & 41 a&d]ngoln of water

ui v ot as [ um acet ate equl va
(4mL)e r e g hpg a((ijtﬁ NS %It e§6¥1[P@|P6?‘il(“E*<fmfN irgfgtignh dhe desired product
was tﬁlqmdtktomdfbyomuaimﬂhaum ah 65 WHite BRI B RIISNEOUS
"m xture was then 15 heated to between 60-70 C using a
steam batch along with vigorous sti rring. The reaction

StepMas norfeparatibntef: HPLC anal ysis for conversion of the

imdate to the desired triazole product. Once the
reacti on was conplete, itrwas cooled to ambient
tenperature followed by th | ow agdi tion of water
(4nmL/ gram of imdate Salt 1\};—4(:rysta|||zethe
desired product fromt sactTon. Mhe desired product
was then collected by vacuum #id¥ration as an
off-white solid (85%yielgremiRondtep D Preparation
of: F V' \' I NO OCF3 NN NHz

The triazole product of Step C (1.0 equivalents) was added to a reaction vessel, followed
by the addition of toluene (5.3 ml/gram of triazole) and THF (1.7mlL/gram of triazole). The resulting
heterogeneous mixture was stirred at ambient temperature. To this slurry was added a solution of
potassium tert-butoxide (1.1 equivalents). The rate of addition of the base was periodically 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

-35.



10

15

20

M 2H20 where M= K or Na 25 The triazol e product of

Step C (1.0 equivalents) was added to a reaction
wossedossfool | oned by the addition of toluene (

nm./ gram of triazole) and THE (1. 7nl/ gr am of tr?g‘?{) 82?04/007830
The resulting heterogeneous m xture was stirred at

anbi ent tenperature. To this slurry was added a

solution of potassiumtert-butoxide (1.1

equi valents). The rate of addition of the base was

slowl;@&tﬂdeﬂ%eﬁ db'dﬁnﬁﬂi 8 tadh tvidth ARhétcRink L Jrl?laCAﬂCngD t about 15 min, the
eratfure the addition proceeade CP %

reac“?“e&%?‘f‘%wc’f?f‘%{{‘ ¥ @Ob‘gc%ﬂéh%bﬁtqhe%watwr%@@ﬁ 56415 10 G eApprointely 20

min afidreddidon of \Oa’leroﬁoliﬂhﬁe%&ﬁfoﬂﬂﬁldfc@fﬂé Bt Srysttim@atﬁﬁ\g{actl begu? After about 30
0O S

[ . | u
min, tpet‘ m&ﬁ;gglgﬁetrgi?re hgg Feg%(t%p étg m Fl?rgigl ({%41?{ QCAt "Ic‘l@qﬂeygc}%gpeﬁps batch was allowed to
stir fopan addifignab 36 qmnlwted efibeshattinsas fillred\Ghtd Q0K §34 Béing the mother liquor to
obtampgg/ hé?l%ggd'éo%gg %:1)’ c{he %a q’\émy vésgqedT C%v&t tlcglfemgg ma(s}éeg otﬂth fresh toluene

no notlcea exot her

(4 mummrﬁfrﬁnazm% Theebatehi was thaosfams! ioncmeami agpinyand Hoeddat 447@and 100 torr for

24 holrb & R&Viddthé Fﬁ@ﬁf
Apprﬂgm mat e 2Cl)l§H ﬁtﬁﬂg?lge# %%g?at%%ﬂﬁ'gfsu?f\ﬁ?5% ylem)f i ds
began to form indicating the crystallization had
begun. After about 30 mEpxANPeghatch tenperature had
reached its maxi mum (24.9 C). The heterogeneous batch
was allowed to 5 stir for addi ti onal 30 m nutes.
The batch was filtered qQntga N er pot using the
not her |iquor to obt ongpl ids in the
reaction vessel. Thgy ake washed with fresh
toluene (4nL/gram of triazole). The batch was
transferred to a vacuum oven and dried at 45C and 100
torr for 24 hours to provide the potassiumsalt

1-1.2.438hdoth-§-098Ybh&led) . 10

CF3 T COR3 NL 3
Mass% %’%%us(&*’%&om hvl ) - phenyl ) - phenyl | -i 2

4-triazol e-5-carboxan de Mass Spectrum (ESI) nie
(M+l): 401.0. 15 EXAWPLE 13. N | \>- CONHCH3 OCF3
NMHH 20 N-Methyl-3-[3-((2-trifluoronethoxy

henyl ) -uhenyl | -1 2 4-tri EXdMFBE3ar boxam de To a
solution of 0.083 g (0.24 nmol) of
3-[3-((2-trif|uororrethox phenyl ) - phenyl ] -
1,2,4-triazol e-5-cark e~acid (rmade from et hyl

3-[3-((2-trifluorong |nk|>)-)GCp11rl§Hyl] 1,2, 4-

N-Methyl-3-[3-((2-trifluoromethoxy)-phenyl)-phenyl]-1,2.4-triazole-5-carboxamide
To a solution of 0.083 g (O 24 mmol) of 3-[3-((2-trifluoromethoxy)-phenyl}-phenyl}-
1,2,4-triazole-5-carboxylic acid (made from ethy! 3- ~[3-((2-triflucromethoxy)phenyl)-phenyl]-1,2,4-

tnazole—S -carboxylate of Example 5 according to procedures described in Example 6) in 1.2 mL of DME
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 MgSO,, filtered and the filtrate
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triazol e-5-carboxyl ate of Exanple 5 according to
procedures described in Exanple 6) in 1.2 nL of DW

wo odywafmgeadded 0.038 g (0.24 nmol) of ‘

car bonyl di i m dazole (CDI) and the reaction m x tTITTEUSRA 007830
stirred 25 for 3 hr. To the reaction m xture was added

1.2 nmL (2.4 mmol) of a 2M solution of nmethylamne in

THE and the reaction mxture was stirred overnight at

RT. The reaction m xture was concentrated and

was qoacenirated Ngd r&m@me pHE KRGy AR Bbhy (-Eﬁﬁa @@% 9@% suc essively BtOAc:
ted with EtOACc and t ed

XL a

hexax{eg)atgtalvg“} ract| oﬁ% P & FQRAY e Giplidh Masy %}ect&wa(liﬁn Iﬁlé Mass Spectrumn
(ESDdW¢éM+dQ/é63%SO4|, filtered and the filtrate 36 WO

2004/ 083190 PCT/ US2004/ 007830 was concentrated. The

resi due was purified by chromatography (silica, 30%

50% successively Et OAc: HFeAbirad)i4 o give the title

conpound as a foany white solid. Mass Spectrum (ESI)

Wl e Mass Spectrum (ESI) P (I\/H)' 363.0. 5 EXAMPLE

14 L- >-CONHZ OCHZCE
i oet hoth\}ph@mw )-phenyl 1-1 4
QCHBERp NA:

triazol e 3 carboxam de

3{(2-(2.2,2-Trifluoroethoxy)-phenyl)-aniline To a
sol ution of 1.0 g (3.93 mol ) of

i de (Exanple 2,
- kL oL - Cb gl TS (O 118
rmol ) of tet rak| s(t ri phenyl phosphl ne) pal | adi un(0),

br om

Step A& 56 g 1255_1@}1 u(% I RoRReN: Iboronl c acid, 47 nL
(94 € sodi um car bonat e

and 8 mL of et hanol and the reaction m xture was

h t d W SOR!Q o . )
T e e i o -
e Cﬂi‘gfi SUPRNas e d S oeddrad mawhwift h Et OAc nd t he

teuaks@nﬁlenﬁmasprgm)pznaam@mn OFSp e 19nMRSHE N
over I\IaZSOgE fi Ilt ered anoﬁ &fl(t: a&&%mu% !

manlP&I a B 9&&10?1 of §6 au fmgor}agsﬁlln énl[m%fsetl'ﬁg? japg g@; I‘WUOH mlxture was heated at

was concen
90°C g 28 hat“ﬂgrrquhgn fisiilre oas coblell thRTpd@PartiibrAIDetbe@n YatéLand EtOAc. The

' ectrum (ESI) rile Ml 20
aqueo mﬁglbﬁ g%eﬁﬁgﬁ%gglﬁli{@ﬁ r'd?H Qéub(u?d rgjnx)ﬁf{aﬁté% éxte%wsled with water
and bfﬁﬁéﬁ? ﬂl)IEdm’Y@IH%zﬁO& ﬁitemd tnd the ﬁltateawasabimmydtat €ThkQesRiue was purified by

hromai@bdbliyEilied, i
chro e !(31(‘3?2 Y?r Ih & Sgr%@ﬁ%g)élﬁéﬁo ) ;ﬂ)éle ntRlle compound, Mags Spectrugi(ESD) m/e M+1

2681IN solution of HO at 0 C was added 0.238 g (3.45
mol ) of sodiumnitrite and 1 nL of water and the

Step B, €aCti QAT rred for 20 min. to give the
di azoniu &t phepyll-h2.4
mol ) of rret hyl i socyanoacet ate in 15 niL of met hanol

and 2 22.08

of sodi |Tg1rznS a@é% a% e. 92?‘6” (?%? gmfp@aglq ?&n rﬁﬂf’?f?’ﬁ*‘%"ﬂﬁgenyﬁﬂﬂé‘i‘f in 6 mL of
a 1N Sal%wf&gfltﬂh% Qivasrasded R 3fag (3.45atmbl) of sodineh ritige i[rﬁﬁlCII]]L 8fwater and the
reactioNinfikivfeBy Q8 &t ﬂof ﬁ@gurﬂo %\% [il? P}lagbn%lhm sa lsolglﬁ reaction

m xture was then dil ut e
concent.? 3?‘%‘8‘.10“'Hf9 219685(25 6 exmpedsofdnethyliewt yaviohdet 4 HAS 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 dituted 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
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and 0.5N HO solution. The aqueous | ayer was extracted
with Et OAc and the conbined organic -37 WO 2004/ 083190

WO hoddg9fdg/ 007830 fractions were washed with
NaHCO8 sol ution, brine, dried over Na2SO4, fil %TI%[SZOOM’WS”

and the filtrate was concentrated. The residue was
purified by chromat ography (silica, 1:1 EtOAc:
hexanes) to give the title conmpound. Mass Spectrum
(ESI) me M+l 378.1. 5 Step C
fratidaslvrd ¥ihPyizh 2% NabII0JQ51964 610, LRREOE NafBop ilckehnd e itate was

conce?%%t%glzfm{girﬁ]e (\:vf%g Bl?r)ﬁ%/ed by cﬁr%matograpgy Psﬂ%cg,n I:? IStOOACZ: ﬂexganes) to give the title

compomidhifhss Spp@rufr( ESDHm/E | Mol 8t hoxy) - phenyl ) - phenyl ] -
1,2,4-triazol e-3-carboxylate and 2.2 nL (2.2 mmol) of
a 1M sol utlon of NaC]—||n vvater was stlrred for 18 hr

Step Gt RT. HBL(2-Eek 21 GA % nod i @rboxylic acid
resi due was dlluted W|th vvater and t he pH was 10
adjusted to 2-4 with 1IN HO solution. The m xture was

ext r act/edPHiorRt REDEL0-26fmmRl of Bty hE4B-(2 ¢iflogoethoxy)-phenyl)-phenyl]-
1,24 frramlé BQ%theaﬁbﬁBilﬁﬂ, (2 tkindly b1 dbihBsh SFHIRIOENAZMY was stirred for

f e dthe filtrate was concentrated to give
18 e Rt ChE e T = ASOErgAEl T Hnieoss Yasaiuiodmatiagergnd the pH was
adjust8t w@-Pwith IN HCl solution. The rmxture was extracted with EtOAc and the combmed organic

fractm]'ls Lh%re(\&a%flédz»%laf l%l Irdrfeld %%r(f\i tmggl] tlﬂ% F gﬁ‘? sdonz:fgtraded to give

triazo "Boxam de
the tlﬂe@samcgmﬁﬂdpgs Smctxllm[ BSD@ze thi+ Bw oet hoxy)
phenyl) phenyl]- 1,2,4-triazol e-3-carboxylic acid in
1 nmL of DNF was . added 0.1 g (0. 19 nnnl) of CDI and

tepg he read8’{&H 22 .r-i_‘g, tho rphe; 1 ghepyil frtazaied
t he redwetasoltion oIS g/mmaﬁﬁh%m dt 14[37((Etri(fl§orla9th85m§ !phen?@-phenyl]—
t at. % ction mxture was
124 R eSS T nE 1 moypt pF e iad b G g gl D200 the reaction
mixtunmanta sticeesicht BT @40t lan d‘ottﬁtereaqia& auﬁufeamradmmmtgr(agp @@inol) of
h | ns 20 . .were . .
amn1oWuﬁ1Eac§LtQA\§c}]thgre%c§o% : |ué%wgs Sgl ﬁgoz 8}: #"ﬁel rte%ﬁnga ng)ﬁaretwé diluted with
water qnd EtPAe endvdis agusnusdiayer atre eistratied witaditOde. Whsconghiteldfokgadic fractions

were v@éhéﬁhﬁﬁf@fn@ 2R Iayer(h‘ad é(b.f,: ﬁﬁére&' T,\At:it t%&rf@f%%llg&en&at%% The residue was

net hanol : CH2Cl
P“ﬂﬁeﬁbw%roeamwsﬂméé Fg‘aéétheamee ESFJ)mM%ONEHz@BQO% methanol: CH,CL)

to give XA dorbound. Miks ShectrbRERD) 2
¢ 1-[3- ((ZH%)'?I‘I fl uor%i)net hoxv))phe%;ﬁgg Blhenyl -1 2
4-triazol e-3-carboxam de Step A
1- N-t - but oxvcar bonyl am ngxanNgporuakenzene 30 -38 WO
2004/ 083190 PCT/ US2004/ 007830 A solution of 10 g
(58.13 mmol) of 3-bronoan e and 15.2 g (69.75 mmol)
of Boc20in 300 nL o ene Mmas heated over ni ght at
70 C. The reaction re way_ CPASENH,r at ed and
di | ut ed = '

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

Step A: 1-N-t-butox ycarbonylamino-3-bromobenzene

-38 -
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with Et OAc and 0.5N HCO solution. The organic fraction
was washed with 0.5N HC sol ution and bri ne. It was

WO 094580 Na2SO4, filtered and the filtrate was
concentrated. The residue was purified by 5  PCT/US2004/007830

chromat ogr aphy (hexanes, 9:1 hexanes: Et CAc
successively) to give the title conmpound. Sto B

1- N-t - but oxvcar bonvl - 3- ((0-Tri fl uor omet hoxy) zphenyl )
niline 1-N-t-Butoxycarbonyl am no- 3-bronpbenzene was

coupl ed AnoltioR ofL (D ¢ (5B 1B WrRNPSHOXURBSAA0H P51 § e’éci'gdmmol) of Boc,O i
i cedures described I.n Exanple ﬁ,' t'ep z
390 %E%‘P &?‘!leelri}g 859%&!?{&:? E\_fe-ﬁuglrtlabglf '{‘lwd-i%lgrwagﬁ? Wisgipncenimed And diluted
with ED e pust). BY HOI @hifioy. The &g;ﬂmﬁh?ct}&fwas washed with Ofigl‘ HCI solution and brine.
It wab ulted 6 RUNGXYG ABRRYA] e Blifid fibd ccnQLOTES DI AD s - ified by

phenyl)aniline I n
chrogptogiaply (h¢xaper, $:bhexandsr BtOFkosuceragtalyno givtht ifle WaSpound,
concentrated and the residue was diluted with I N NaCOH

ol ution. and Et OAc. The nic fraction washed
tth | N-RECHILyraLbangld-§ rganetleoycy lephend e rnilie? SO4
filtered and the filtrate was concentrated to give
the titlhe, ¢ oungd. SS ectrum (ESI) me Mrl. 254, 1.
20 Step :‘@‘EIF’SYFTE%Y%P?‘P' OFBPRVERISRS Yaftreppled ysite2y | | 1
trifluprpthory phenyleorGricandrxantingeo Foeedurds MEscHBMRR BRANNESS, Step A.
prepared from 3-((2-trifl uoro-nethoxy)phenyl)aniline

g ccordin to procedures described in Exanple 14. Mass
*@ngectru%ﬂ@ééﬂ&gﬂmémmmkmyﬂmﬁmﬂmhe fol | owi ng Exanpl es
16-17 were prepared according to the procedures

descri b dli' %% ;;a les 14 or 15. EXAMPLE 16 _ CONH2
CF3 \ 30 Rﬂ%ﬂd’ 977 g (277 mmol) of 1-N-t-butoxycarbonyl-3-((2-triflucromethoxy)-

phenyl)afiBing {27 ML ot SFA aid 7 D io® OBLOY b e RMlL) R P !ﬁ:ﬁ'rpﬂrrT} The faction mixture was
e

_ - rhoxari de - Spectrum (ESI
T T T —
washmizN;zmomﬁ bﬁanZvadNNaQSO.; filtered )andhthe ﬁ%tgate \ivqas concentrated to
N . (0 o o e -4-f| uor o) nhenvl ) - phenv
give tl Els i ol Rias S&E:%{uk&‘a@:{)sgxna}r% é’l %g;{kfa p

-1 2 4-triazol ss Spectrum (ESI) -
me 194+1381.2. The fol |l owi ng Exanple 18 was prepared

Step Ixccor di BE-(DTRNRESEWE R e 3.

Exanpl e .No.. Structure SS
P eThe title compound was prepared from 3-((2

Ste

-trifluoro-methoxy)phenyl)aniline according
to procedures described in Example 14, Mass Spectrum (EST) m/e M+1 349.1.

The following Examples 16-17 were prepared according to the procedures described in
Examples 14 or 15.

EXAMPLE 16

»

#~n-N
. —CONi,
CF3 CF, N

1-[3-((2.4-bis-trifluoromethyl)phenyl)-phenyl}-1 2.4-triazole-3-carboxamide
- Mass Spectrum (BSI) m/e M+1 401.1.

=30 -



\' I - 363.1 -N ~-CONHCH3 OCF N EXAMPLE 19 CF I \ i
N'N~-CONHZ CF H 15

WO 20o4fok - Bi s-tri fl uoronet hyl)-vhenyf - phenvl |

24-triazole 5-carboxam de The titled conpoundr%:g/U82004IOO783o
prepared using procedures described in Exanples 5 and

6. EXAMPLE 20 FN N> CONHZ O H3C N 20 CF Mass
Spectrum (ESI) nme M+l 381 -40 WD 2004/ 083190

PCT/ US2004/ 007830 WHAT IS CLAIMED I'S: 1. A conpound
represented by Formula (1) or (Il1): [/ R37 R-\ | Rsr

N R4 ~~R7 / RS NN RZ éﬁiﬁM?’LE%7

1-[3-((2~(2.2.2-Trifluoroethoxy-4-fluoro)phenyl)-phenyli-1,2.4-triazole-3-carboxamide
5  Mass Spectrum (ESI) m/e M+1 381.2.

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

Example No. Structure Mass Spectrum (M+1)

18 O 363.1
‘ Y

0 |_H\__N\>—CONHCH3

OCF,

EXAMPLE 19

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

EXAMPLE 20

20
Mass Spectrum (ESI) m/e M+1 381

- 40 -
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71 RRRRA/ ~N-t RS RZNN(IlI) or a

phar maceutical ly acceptable salt thereof, wherein 10

W0 1084/6831990C - C6- al kyl , C2- C4- al kenyl , _

C2- C4- al kYnYl , C3- OBYCYC| oal kY1> ory PCT/US2004/007830

C>-Cnal kYl -[ C3- CG cYcl oal kYl h any of which is

optionally substituted with one or nore of the

foll owi ng substituents: F, CF3, OH, O (G- 4)alkyl,

O CONR R', NR R' N(R)CONR R', COO (G -C4)al kyl,
WHATISCLANEIONRR' ; 15 (a)

- Co- C4- al kyl erfl uor kyl b) NR R
“N(COR )R', Aﬁ?@%’ﬂﬁ Fepreseilp B)EWIR&Q or (IR R )SOZR'
_N(OR )CONR R", or- N(R)SO02N(R)2; (c) -CHOR )Ra,
C(OR)CF3 CCH(NHR') R, -Ic;gazom, C(=0) CF3, - SOCH3,
CN, -COCONR R', -SO2NR R',
-C(=NH)NH2, -CR =N 20
/. KIH2) 0- 2C(R ) (
R') (CH2) 0. 2CONRER ; eR4-C(R' =CyRp+ COOR , or
-C¢(R)=C(R') - . <R isN H -41 WO
2004/ 083190 PCT/ %2004%00783052%) Cl- C4- al kyl
optionally substituted with oneF¥or nore of the
foll ow ng substituents: F, CR3, OH, 0 (Cl-C4)al kyl,
S(0) o0_2-(Cl-C4)al kyl , - OCONH2, OCONH( Cl- C4al kyl ),
+ -000N(Cl - 4al kyl ) (C1- C4al kyl )
- OCONH( C1- C4al kyl - aryl)
- OCON( CI - C4al kyl ) (
NH( C1- C4al kyl ), N
NH( C1- C4al kyl - ar yIRS-
NHCONH2, 5 NHCONH( CI\C4 I_y‘g), ,Z.NMN
NHCONH( CI - C4al kyl - aryl), R
- NHCON( C1- C4al kyl ) (Ol - Cal ky(m), NHCON( Cl-
or a pafmhdedichiFAccbA) Dw
N( CI - C4a|%l )@ﬂcm&élzlf%%f’kyl?e)mdb Caal kyl ),
N(Cl - C4al kyl ) CON(Cl - C4al kyl ) (Cl - C4al kyl -aryl ),
R1is COO (Cl-C4-al kyl), COON, CN, CONH2, CONH(CI-C4al kyl),
g: CON(CL- C4al kyl ) (C1-C4al kyl); (c)
. Co-C4-al kyl - (Cl-C4)-perfluoroal kyl; or 10.(d)

 CrCoalkg, @Caall@bfk &% ﬁ—alkmecachc@mahkyl Sr @F@pmiql 18y, t:ﬁl.ei}\ehoalkyu, any of

which [%Wb'tl%ﬂﬂ& S¥stitufed rv)fl!h ong o oL of the ¥olfowmg substtlgliegts F,CF;, OH, 0~«C;-

Ca)alkyl, O-CONR'R®, NR'R®, N(R\)CONR'R?, COOC,-Cy)alkyl, COOH, CN, CONR'R";

(a) Co-C4—aIky1 -Cy-Cy-perfluoroalkyl;

(b) NR'R®, -N(CORMR®, -N(SO,RMR?, NR)CONR),, -N(RMHSO,R?, -N(OR)CONR'R®, or -
~ N(R*)SO;N(R™,;

(c) -CH(OR)R?, -C(OR®)CF;, -CH(INHR®R?, -C(=0)R®, C(=0)CF;, -SOCH;, -SO,CH;, COOR?, CN,
CONRR®, -COCONR®R®, -SO;NR'R, -CH;0-SO.NR'R®, SO,N(R"OR?, -C(=NH)NH,, -CR*=N-
OR®, CH=CHCONRR® ;

(d) -CONR'(CHp)p.C(R*)( R*)(CHa)o2CONR'RY:

(&) -C(R)=CR")-COOR?, or -C(R*)=C(R")-CONR'R® :

R*is
(a) H,

-4] -
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pyrazolyl, thiazolyl, isoxazolyl, oxazolyl, or
oxadi azolyl, any aryl of which is optionally

wobkwbddsgioed W th 1-3 substituents selected fr _
a, Br, 1, ii) -CN, iii) -N®2, iv) -C(=0 (C1- m@gf&ﬂﬁz)ﬁt’ummsso
V) - (XCI C4al kyl), vi) -N(Cl -C4al kyl) (C -C4al kyl),

vii) -d-l0alkyl, and viii) -d -1 oal kyl,wherein one or

nore of the al kyl carbons can be replaced by a -0-,

@) 0-0, @) 15 -CH
(b) C_lér@h\y} gptlangg(&sututﬂbwg(h o%a)r Thfre géth)@ ﬁ)llo@trg@ﬁbé&%lk F, CFs, OH, O-
(@lp@:{)?ﬁmlg(m)ogl(bﬁtb%]lg%le%d@ﬁ%ggéogj(@é f18h, RN -Catkyn(Cr
Cef’g‘h}'lbzg &Iﬂ?‘t‘ -Gy lprgl), (-@EORAS m iy Cicsamiipizaryl), NH,, NH(C,-Calkyl),

N(QACRHy GUC, S atkay, NE(CNCR, N@é Bk a7, NHCONHL,
N‘W@gﬁ@f%ﬁ&@(@%ﬁm ﬁ&o&p@%ﬁ%&%myn NHCON(C)-

CROGH)(C/ABialkgk-ar@ONHC, - c:?ausyl)ccmﬁd@alm)(cmaﬂ@ &, iﬂk%ncomcr

cHEIE Al ot s A AR Bl conce

Yll)ﬁ\?vr%kw,bstltuents F, CF3, OH, O (Cl-C4)al kyl,

(c) C&Qlﬁyl?(c(gg}) ;%i@!r&m 1 o> &O\RCSQR RglRa(Rg N( Ra) CONRaRb,

@ @@, agy Whel@gp s Ipaenylypsirisal, pylimidbol faryl, 4Gy OpgRl, triazolyl,
PyriXoR thbzolyl Ge¥datBH; @Ky oxadlaﬁﬁleﬁly axﬁg‘z M}@i—g) dnally substituted
with 14 %”&bﬁf’f};%?scs@ eht@éi'@ ggﬁ'&fl o ;lli-) éﬁ bg'@ & “lkyD), v) -
O%Sp%H(ﬂMF)CW(CSC@ﬁWDfﬁId&N}WDS\Ub s€i-youlled, and vil) éﬂqelgaﬂcyl wherein one or

r f I N ti n
nli ?‘%&ﬁrhﬁﬁgﬁ% "RRBREA S SOk ClRp0RED 0+ -COO>,
Cé@ilﬁ?? r—CTa(EﬁnyI (c) '
- Co- 4- aI kyI perfl uor oal kyl . or
R® - O C6- Cd- al kyI C-C4-perf|uoroa| kyl; or 5 (d) CN, NH2,
is N2, F, C, Br, |, OH
(a) HZON( Ra) ( Rb) 0(01 C4 al kyI ) CONR Rb, - OSCG2N(Ra) (Rb),

wherein aryl is
®) C‘o%"t ‘i‘lg’Ha‘m“ymﬁuﬁéﬁl e gnbier Mo WabseionpWasebstebrie FodF, OF, O
(rGaalkyl, SO0 QC,-CBAlyIL,OCONH;, QSCONH(C)—CM@%]) NM), NH(C;-Caalkyl), N(C,-

AT s ol oo o

(CyQonllayd), KPOH, CF, R GONERS. - $(0) 021Z% xi )
-S2N(R ) (Rb), xii) NR S@R‘ Xiii) -Cl-10al kyl. and
2. Xiv) -Cd-loal kyl,wherein one or nore of the alkyl
Ris: carbons can be 10 replaced by a 0-a -S(Oz ra

(@ H- O (O-, (O-0, C(O}N(R) -I(R) (O-. -NR)

(b) Ccélr?alﬁﬂ %l‘q—cgﬁ ycl@%lcé\ﬂ Of r@éﬁ,@ﬁ@é—ﬁ@j 9@%&@@? roptlgla{lly ’subasggted with one or
more of the following substituents: F, CF,, OH, O- ~(Cy-Ca)alkyl, S(0)g.2-(Ci-Cyalkyl, O-CONR'R®,
NR“R",.N(R“)CONR“R", COO0-(C,-C,)alkyl, COOH, CN, CONR*R®;

{c) -CD-C4—alkyI';Cl—C4—perﬂuoroalkyl;

(@ -C(=0)(R"), -CONR'R®, -COO-(C;-Cy)alkyl, - SO2R?, -SON(R™R");

R’ and R* each independently is:
() B
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(a) H 15 (b) C -Co6-al kyl, Cz-C4-al kenyl,

Gz- Cd-.al kynyi or C3-Cc-cycloal | <yl, any of which is
optlonally substituted w th one or nore of the

fol |l owi dg. substituents_ F, CF3, O, O (Cl-C4)alky!
OCON(R ) (R"), NR Rb, COO(', Cs1, C(]\IR'ltb,

N(R RBCONR R' ; (c) -0- Cil-C6-al kyl, -

-0 (g -0C6-cycloal kyl, -S; C, -C6-al kyl or

- C3-C6-cyc(oal kyl, any of which is optionally
substituted with one or nore of the foll ow ng

boﬂl.khy!my of %@.xch“'pepuonaﬂy

®) W‘”@mk&ﬂﬁfﬁmgnﬁ (8 G
Mn@é{}?y N %fu@fxl,guéql%@gﬁ:{gw%l O, NER), -

(Bf)ﬁﬁlﬁﬂp}‘hﬂﬂ“t al azol yl ,

© %codﬂzﬁlqn?amz&hwl, i DRSOk -
| u a b
(@d ‘NIG{J F él Ly {/04 WI rg(y@’%ﬁ ?lksﬂ&%ﬁ SONR')R), COOR,
(Bﬁé ﬁyqq/ H?‘F‘P‘GI"D@ isroptionally suybistpated with §13; st(bsﬁtucnts sclectcd fromi) F,
Gl Dn)&mm) HOLAVPE(FOJER R A kYR, vipINR'RE, €Y Of _qalkyl-CO-OR", viii) (Co-

ﬁk&ﬁy ﬁﬁriégﬁ%ighm%@g;f 15icth R 1B oty d i
Tugspt: 1’(1{@ Fty1 02 Rsrlorest x1) CONLGRIYL RhereiRe Janap R pkyl carbons can be

rdiJ(aBéd)b'ﬁ@ZMR Jd- R)S( @HO? q@f Hfb}ﬁm,\g -Codl) BuofFiary-c0)-

“SCCH

N%E%@’B%&?ﬁ%} X’H S®N(R ) (R5, -

CH2OSO2N( Ra) (Rb) , SO2N( Rb) ORa, -C(=NH)NH2, -CRa
R, R &RbeacidiaGh JeRbly gryl wherein aryl is optl onal |y
3 substituents: sel ectedfrom i ) F,

substitute th

- @ Hy g L||) CN|||) -N02, iv) 30 v) -OR, vi)

®) C&(&@ﬂ@b mmﬁl,@z@whﬂ@r Q%clmﬂﬁ,ﬁ «of which is optionally substituted
veit{ 684 Weﬁﬁo% subﬁue %2\%& HRS), NR’R" :
R .
Cé%ﬁ %&2%"’?&%@} | oal )l?y:%kq vvherel n on)(;I Iolr%{

(©) -OF GpCenlioh, D@%Wﬂmmmlaes@m 6alBY, a8y 6F which is
Fl&@ o Qecicotion,

op%ng[g Subs! agﬁ)&'@}]onc Cf)ﬂq%@; subs

(G P e @ma C@@h‘p@%ﬁ @@'B'ﬁz ($sFnigkvll, CON(C1-Cor
alkyhe Sﬂfﬂﬁﬁl SeE,-efdl wﬁeﬂmﬁk 91"9:&5!6191. oxadtazolyl,
isopEP il i AR, S i, i PR pleovl
Pipgridinyl, mt@bﬁyl mh@hénﬂ. ®pipera@ibykach is as defined in

kr—r

R e e R

© ONREOR YN Pl B LIDRY G3 e OORHR a&b@aﬁﬁe
Ccongr KR‘DM(E'@@ONMRRBL M )sochR )(R") -C(OR"R?, -C(OR")CF, -CQNHR")CF;, -
CEORY, O=0)CH, -SOCH;, ~SO,CH;, -NHSO,(Cye-alkyD), <NHSO,-aryl, éOzN(R‘)(li”), ~ '

. CHOSON(R*)(R"), SON(R")-OR®, -C(=NH)NH, -CR,=N-OR,, CH=CH, or aryl, wherein ary is
opﬁongﬂy substituted with 1-3 substituents selected from i) F, CI, Br, I, i) -CN; iii) -NO7, iv) —
CEOXRY), v) -ORS, vi) NRR", vii) -C_4alkyl-CO-OR?, viii) —(C()#alkyl)NH-COOR‘ ix) (Co-
4alkyl)}-CO-NR Y “) X} -S(0%K, xi) ~SO2NRKRY, xii) —NR‘SOZR xiif) ~Cl-10alkyl. and:xiv)

. ~C}-10atkyl, wherein one or more of the alkyl catbons canbe tcplaced by a NR™, =~ O, -S(0)s.o-, -
0-C(O)-, -C(0)-0~ -CLOIN(R)-, NER)F-C(0)-, NR)-C(O}-NR") -C(O) -CH(OH) -C=C- ox -
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10 R5 is other than H, and all other variables are as
previously defined. 4. The conpound of Claiml

descri bed by the chem cal Fornmula (11), or a

pharmmaceutical acceptable salt thereof, wherein R5 is

othep than, H and all ot her vari abl es ar

o r%q%r f’ﬁ"ﬁﬂ ical o ﬁi’ifdﬂTn%P"?pé‘ﬁP%§e‘|tif”é‘ae‘{5’§a"¢o‘?ﬁﬁﬁtlvg amount of
(|||9 WY3y NN Ry R2 20 or a

phar maceut i cal I y acceptable salt, thereof, wherein R5

is other than H, and all otherwxariables R to R7 each

is as defined in C aigi 1. onpound represent ed

by ry N ~CH3 N | _ NS HGORB N - / OCF3 I N
OCHzCF N -1 \ \ 3fN LI YN\ / N OCF3 N
|/ - tdl CONHZ | ~-- OONFZ g OCHRCFR{ CF3 NH |1 ~
--CONHz / N\ F I / M\ zCF3 " H'f / _CONHZ N - CONH

F3CF3 Hz 44F /0/ Nz A N -CONHZ :c(?';

orsi D /N-NC(]\IU\4N—NNHZN—N/
N g}f_ﬂ? el Nperemem R'— R’ each is as defined in Claim 1; and z
pha cep e carner

3. The compound of Claim 1 described by the chemical Fo

mmula {}), or a ph ical
acceplable salt thereof wherein v pramaceutiea

5

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

r -

5.
R7is.other than H, and all other variables are as previously defined.
A compound represented by Formula (Hh),

15

20
-or a pharmaceutically acceptable salt thereof, wherein

5.
R” s other than H, and all other variables R to R each is as defined in Claim 1.

6, A compound represented by




10

15

[--CONH2 ~~--CONHCH3 \ / | ~--CONHCH3 F oCH2CF3 N
CCF3 N/ OCF3 NN & \ I I NN3 NONF N N---CONHZ 3
or a pharnmaceutically acceptable salt of any of the
foregoi ng conpounds. 5 7. A pharnaceutical conposition
conprising a therapeutically effective anount of a
conpound according to Claim1l, or a pharnaceutically
acceptabl e salt thereof, and a pharmaceutically
acceptable carrier. 8. The pharmaceutical conposition
according to Claim?7, further conprising a second 10
t herapeutic agent. 9. Use of a conpound of Claim1l or
a pharmacentically acceptable salt thereof, for.
¥ €pari ng a nedjcanment f treating @r prFexeqting pain
.. n associ at eg~gj N 10. Use of g und
flar  pr epk d‘?tﬁ‘ﬁ"éhi @ trean“ﬁpg.g_cgm2
teqr el - 45

S‘Pévenﬂl ng pai n{ ®5 Or a®Pai n #ssoci af ed
11 A process fpr maki ng a conmpound of Fomﬂjl a (1):

7 R\ /N I RS NN P oT .
geutical l Bbl g salt thefeof, ocg,ss
corrprl s‘}-ﬁgomeac ~of Fof mul or "§\>—comua
kyl R\ N R R NH HGryr &  10nN34

Eor mnul a 36

ora pharmaceutically acceptable salt of any of the foregoing compounds.

7. A pharmaceutical composition comprising a therapeutically effective amount of a

- compound according to Claim 1, or a pharmaoeuf!‘,a!!y acceptable salt thereof, and a pharmaceutically

aoceptable carrier.
8. - The pharmaceutical composition according to Clajim 7, further comprising a second
- therapeutic agent. -
9. Use of a compound of Claim 1 or a pharmaceutically acceptable salt thereof, for

prepafing a medicament for treating or preventing pain or a pain associated disorder.-
10. Use of a compound of Claim 2 for preparing a rﬁedicament for frealing or preventing pain -

or a pain associated disorder.
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RO 15 HZNN 'r R O 36 wherein R- R7 each is as
defined in Caim1l, in the presence of a base to yield
a conpound of Formula (1), or a pharmaceutically
acceptable salt thereof. 20 12. A conpound represented
by formula (I111) as defined in Claim2, or a

phar maceutically acceptable salt thereof, with the
exception of 1-(3-phenyl)phenyl-1,2,4-triazole. -46

11. .
A process for making a compound of Formula (J):

5 S ora pharmaceutically acceptable salt thereof,
the pracess comprising reacting a compound of Formula 34 or 35:

10

34 35

with a compouﬁd of Formula 36:
| : | _R!
HaN ’
s S

whcrem R'~R"eachis as defined in Claim 1, in the- pmsence of a base to yield a
compound of Forruta (1) ora phannaccutxcaﬂy acceptable salt thereof.
20
12. A compound represented by formula (ilf) as defined in Claim 2, 0ra pharmaceutically
acceptable salt thereof, with the excepilon of 1~(3—phenyl)phenyl 1,2, 4~trrazole



