WD 2004/ 074257 PCT/ EP2004/ 001477 Non- Nucl eosi de
Reverse Transcriptase Inhibitors The invention rel ates

wo ecothes267 el d of antiviral therapy and, in parPCTEPEN4/001477
to non-nucl-eosi de reverse transcriptase inhibitors
for treating Human | munodeficiency Virus (H V)
nmedi at ed di seases. The invention provides novel
pyrazol e conpounds, pharpqceutical composi tions
conprising these conpounds, nethods for treatnment or
prophyl axis of HCV medi ated di seases enploying 5 said
conmpounds i n nonot herapy or in conbination therapy.
The human i my

A0

causative ag .t 3
(AIDS), a disease characterlzed by the destructlon of
Tlliban‘ifdﬂiﬁbtmelase)ésd thefielp af dnticit] dickapy add) iopartiduir, Gddn-nucleoside reverse

i e oo S B SRty BB e

'ﬁhteenvmsm prAviDss-nowd! ayeebleamploands phRB@)acewicagycnlpesitions comprising
I : . .

LA SLU St RYEBLAIE S RS REEABLERIe s epplovins

goshyrompowids o mpmeherarpepr ovpmbinetion tharpyH V genone enc od es

protein precursors known as gag 15 and gag-pol which

are processed by the viral protease to afford the

rotease, reverse transcriptase (RT),
E‘i*?dl’s’ﬁ@é |nea§@dpﬁ<t1@gy sisus (HAQ ipride Grusative pget of agpvipsd dpappRleticiency

Shdlohe (xnjsasa &aserae chhBdt&24 B i1 BestlicddRiof the RILAGRSHA®BE, particularly
prevents the production of normally |nfect|ous Vi %
CEI Vi i HIR ction is also

eohstder hetle Wéf%lfa%ernflelt FseP b oppdruRisgng
Sxeovidtedl wie a fibdbrdoy ATDYERICH c6Bplef (ART)A $yyideBe @Bt terized by

SR AP BT &R Wg@ s R AR T

reverse transcrlptase S. G antaner et a
TR T R —
andaPpolAvhishuart proressedibg teyviralcirdtesse tcaerffo!rd b poXdasa@teverse transcriptase
{%ﬁﬁh&agnmﬁ OE}I %%rc | erﬁc%: xggtm% S?ﬁlést {}Jtrot%%} b%.fig’ 91{‘115 %Qrg%leﬁupﬂon of this
Pheassieg peveats, the@oduson/ g ng@nallF infExiod drug. cponNéwable efforts have been
ge%\%li QRIEAN e J:oﬁtrém)tf Hﬁg %‘y H&]l)‘éltgﬁeorfgfrﬁﬁ e de@sﬁfgrmeyb d.

em 2001 8:1543-1572). Two genera asses
reverse transcriptase inhibitors (RTIS) have been

ceenty higdble eyeqﬁoe{aaw dgeevc% %ﬁmiar Ans sﬁzyﬂk@mv protease and HIV
inhibitors non- nucl eosi de’reve

W%*?f’staﬂﬁcatp%e ﬁl n°h Waﬁa%er NIRRT StrovRIgTH e apy; pﬂ&awfﬁ oftheArt’,
Blomdd -&PRexyHks] 1908 53163 Ny . anakoga 0. Ravulies t HREE active

2722‘ g)?rgzgtzz at ed(I%é\R?i forJ ﬁz& érg%giegttso fn%,ftelfﬂ? %Wéztgr?anvulmrn%noﬂczency
wORPRiei I} Bioged. nhPhirina¢oghel 99983t 7BrAGOE | ]D'EEC]Std:hsNd‘lﬁDa&loments in Anti-

?)éeggz[l darapa%‘gifr ]g c? %?1?77? @wag é54t3hf59’7 a| lnel Ce(::)r%lcc‘%l ses o'P réverse

@mcrqszse irHibitors€R Els slemve ban sieniiftdaseldosige fal\clﬁsemmcprrpgase inhibitors

R e A el

bl ockade by cl eaving the nucle03|de anal og and

QRS MG af PR3 %&8}%&5«%2{3@8@%}5 %ﬂ%béﬁ et hkaR (ﬂhbfspﬁ&?ﬂted prior to

NRTI s” i ncl ude ‘zi dov i danosi ne
pgrestirapitherg &dcjThe @qre@m & tririgsphateq fpgtiop aaF%@ePeVFeylnbﬂors or

Anchatienabaids f&RYRART. ArdNNTIpsraes Btd ducRic ids &ié\hﬁél@&ude analogs
in 1989. NRE! are allosteri¢ inhibitors mhgﬁy ﬂ% i
TPaiasts 5|y IR Flongation progRss N e VBTer IR HEPEPT e DA Fitiing cgpabilities
reverse transcriptase thereby altering the shape of

the active site or blocking polynerase activity. (R
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i nhi bitors: perspectives for novel therapeutic.
conpounds and strategies for treatnent of HV
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10(8) 1423-1442; E. De Cercq The role of non 10
nucl eosi de reverse transcri pt as i nhi bitors (NNRTIS)
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qut;tg)g%;s@leg@ W Dynock et al.) discloses novel

pyrazol e derivatives, processes for 30 preparing the

novel pyrazol es, phar maceut i cal conpositions
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ivﬁnbuyp@praﬁem andieveref emempeasé.n their entirety. 35 US
6,005,109 (W S. Faraci) EP 0 691 128 (G M Bright et

al.) and EP 0 959 074 (G M Bright et al.) disclose )
SEhemzohendended &irisafesirugsivath dntvity againstivdlgityrspih commonly occurring

r antagoni st activity. WD 2004/ 074257
ﬁ%ﬁ%%%ﬁ/ Sgﬁﬁ _3 EP 1 072 597 (Banks, B. J. et
.) disclose pyrazole derivatives with endothelin

Wb;lﬁﬂ@b@b (Bagt zint)ék et YO Bt RA 1636l pirazdle ddeH@RES, PRécesses for

di scl oses phe pyrazol es as_endothelin rec
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@Wfa&é’l@d wefiibfar WhibittRHINNeveks® taneeipase Thewpatehts @re hereby incorporated
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(L H. Jones, et al) disclose pyrazol e conpounds,
processes for- the preparation of

US 6,005,109 (W. S. Faraci) EP 0 691 128 (G. M. Bright et al.) and EP 0 959 074 (G. M. Bright

et al.) disclose pyrazole derivatives which have corticotropin releasing factor antagonist activity.




t he pyrazol e conpounds and uses for the conpounds to
inhibit or nodulate viral enzynme reverse 10
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treatment di seases caused Human_ |l muno defici ency
Virus (H'V) also is taught. WO D0/ 66562 (V B. Lohray
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Ildgﬁigt}i WO 9N4TGRX. Zr{_ghsﬁdéld; ?T )(ri]ﬂisclogelﬁlrfh?ﬂéy(l/ g?azg)adg st aglomslh Rceptor
AR B80S R e B8 2 and M v, patel)
andfMD 01/ 64669 (H. Cheng et al . )lalso di scl ose
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dif sevess tahstriptdsa inbibitgr Qmimimatm,l to pest pyrizdk dagvatives and ta/focesses for
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resent nvention rerates
cW@B%{Q §0 de Eofaengt 1 dfseipmmzole CorBRAFBds PogFsses rf@réhq prgparation of

dhSRRSRE c%ﬂéﬁﬁ@&d%esrfgﬂﬁ@ dPRURRASTh Bt %Fiﬁo&ﬁlﬁth‘ $1rQ§énzyme reverse
adm™ni stratron of a conpound accordi ng f ormul a

drascpiRiiareide dic o die nyErplesior the featmept dtsré%-:ssft qaﬁﬁdaﬁ@@aé@%mo-

rieléiadcy /iy (HIWYaRo #2adgRirunodef i ci eny virus contai ni ng
a conpound according to formula |, R4 4 3 R3B R(r) 5

/ \N2 11 wherein RL is selected from the group
CW 00836562 VORB. Kohrdyad: kiy) disclote feayiaafiky pheaBsidadnkie ayd phenylthio-

C3_ .. 6al kynyl, C3 7. cycloal kyl =3al k -C1.3.al kyl .

e o g A SO DHERDfor b ithdgtancin
bﬂcrsmhesispztﬂdmn&aiﬂg}pamlfb\&t hiduhBanmition. B0/ D61BR (B &K olasta and M. V.
if%% {1 bel?%’é? E%Q%Kg £ aaalg%élf (fos? gul{oglﬁgi&‘ixplgsug tﬁﬁf@d ypyrazole

@mnﬁhaﬂsahkbw&mHCIﬁsalkylthlo nitro, hal ogen and

cyano; R2 is phenyl or pyridyl optionally substituted

with one to three groups independently selected from

oy Bt prokes Aerivativen favsrbepradisdesad todygmsrockegmigal pesticide activity. WO

Gb/388] K@XWesbelies er 3D é@l%&ﬂgg&m B oxyRkofeNRER7; VO
2004/ 074257 PCT/ EPZ004/ 0014 -4 R3 i's substituted

Cl_6al kyl, substituted Cl_3al koxy-Cl_3al kyl
SItHE Bhelsdn hﬁéhti@ﬁ.t&@ésk:@ a)ébmpéﬁdyacc&uﬁg eafblitla 1, %&ndamﬁir ke¥ating

Sd%sba“?_é% %@g d 6al En%ﬁﬁ@@&@ler&vnw% adn;gexé%oi og? ccp%po&nd according
B3 Borm(1e1 hnd pl(aﬁ&ﬂéﬁﬁcai' donfPpsitions Gor b2itlng dNeaseslfnbiRLipd b hubzn
I}Imgauncﬁe%ény(vlirlug?:ongirlﬂgg a gc!rxllpco)und a?ccc\)l\ﬁ%rg % l%tmula I
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wherein
R! is selected from the group consisting of Cy.galkyl, C;¢haloalkyl, Csealkenyl, Cs.
salkynyl, Cs; cycloalkyl, C;alkoxy-C;.3 alkyl, phenyl and benzyl, wherein,
said phenyl and said benzyl optionally substituted with one to three substituents
independently selected from the group consisting of C;.salkyl, C;ghaloalkyl,
C1.6 alkoxy, Cy.ghaloalkoxy, C;¢alkylthio, nitro, halogen and cyano;
R” is phenyl or pyridyl optionally substituted with one to three groups independently
selected from the group consisting of halogen, cyano, Cy.salkyl, Cy.salkoxy, C;.
salkoxycarbonyl, and CONR®R’;



said al kyl, said Cl_3al koxy-Cl1-3al kyl and sai d al kenyl
are substituted by -OH -NR6R7, -C(=Y)Z, -X(C=Y)Z,

wWa@b)040B28) g- C1- 6al kyl ; - SO2NR6R7, - SO2NHNH2, BCT/EP2004/001477
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-NR6SQ2- C1_6 al kyI sai d al koxy is optionally
substituted by -OH -NR6R7, - Y)Z -X(CY)z, 10

h;? fj ?Lg@ﬁ GUéiltE% Ewaﬁx L\Ill%%t%ztﬁjéw N?“'gﬁ% gltwtu%g Cyealkenyl, Cs

het er oar yyclaaikyl opiaeliyliuhgitated @Qalﬂrwtya (CHLER’| HAH(OH)R?, -(CH,),-O-

"~CN -~3 5 6 I (IIIc) (1 Hd)
(111¢) (Gt MR g‘%z( ){(h éé’h{[? g) (111h)

wherein 15 X1 |s sel ected fromthe group consi fi ng of
- RIOC=CR10a_,—m,),, _S_, -NREH,); CHRG(;C

sel ected fromthe g}rO'lﬁ%szzony sti %

-0-, -S, and -GHRSTNX3, is se ed fromth group
consi sting of hydrogen, I1’1ydroxyl aﬂ’d thiol; 20 said
phenyl and sa| d he}:{gl'r!? aryl ring o onal ly su i tuted
wi t h hal o, C( =0 Z, O)Z R10 Rl Ca
are indemglgﬁmtly are sel ected fromthe group

consi sting of, _hydrogen or Cl
subst i t ut ed?®f aluﬁX’éﬂ oPIORG Sﬁa‘é’f eny WR sudsieaea by -OH,
i ndependent |y -NEqRéGC&EY)ZrmﬂiE @Nokmopgahgalk}ﬂ; SORR’,

hydr oxy, Cl 6 6 alkylthio, C1 6
al kyl sul fi nyl fﬁéﬁ%{(’ﬁ}‘%ﬁp ﬁﬁ/&y‘}hal ogen, am no, d _
VD 2004/ 07 42FAIRET IsEPAGRKY 80HTRd by BB -NR/| €8, -X(C=Y)Z,

ol kyl am o G- SOy GG SO oM - 1o

al kyl ; R4 iR" @ILY@O&M(SZI@&H@ZOIGC@IY%hyI C2-6 al kynyl ,
C3.7 cycl 0 . or
-(CH2) o O?{g}é% ]ﬁﬁro\n‘?m&er el %g?g’!ﬁglmkf;/)lnﬁ%?adﬂll

al kenyls d al kyn d sal 0 ar e
optionaW ubstltuted% m % - Y)l&}
- X(C=Y) Z}i{\@?())q c1-

3

X
(Ia) (IIIb) (IIc) and) (ITIe)
i (JL
Ty 7w )
N & . s~
{IIE) (IIIh)
wherein
X'is selected from the group consisting of - R®®C=CR'®-, -O-, -S-, -NR®-
and -CHRS;
X?is selected from the group consisting of -R"°C=CR'*-, -O-, -S-, and
-CHR®-;

X is selected from the group consisting of hydrogen, hydroxyl and thiol;

said phenyl and said heteroaryl ring optionally substituted with halo, ORS,
NRR?, C(=0)Z, -X(C=0)Z

R' and R'™ are independently are selected from the group consisting of

hydrogen or Cy.¢ alkyl optionally substituted with one or two substituents

independently selected from the group consisting of hydroxy, Cy. alkoxy,

thiol, Cy ¢ alkylthio, Cy.¢ alkylsulfinyl, Cy.¢ alkylsulfonyl, halogen, amino, Cy.



-SO2NHNH2;  R11 is a phenyl or a heteroaryl ring
sel ected fromthe group consisting of 10 pyridinyl,

w@okorasnyl pyrazinyl, pyrrole, imdazole, pyrPewaP®04/001477

10

15

20

25

30

35

and thi ophene, said heteroaryl _ring and said phenyl
optionally substituted wi th oné to three groups

i ndependently sel ected fro rou f .
hal ogen, cyand? alkylaping, Gy lg% cg 0(2‘13%%'1 § amno-C,5 alkyl,
]al kox%/, or R Iand§1M1z(1f§l-}lﬁa)1ﬁ§> Mamer ein W is seI ect ed
romthe
CHORE, RO G0y ltémﬁt'ff -2 aikdn%%%@“ﬁ’” %é TR

as defi ndGHHR bov m)aso'l(gHDpRH’ wherelR6, R7, R8 and R9

(i) taken i t r

consi sting %?aeﬁ% (rjsgﬂea luéén% sgldsa%?lkaﬁﬁ SI%%WI &6 Sptibnally

hydr oxyal kyl , SGI!.SIIBIt@IbB(cQ@ ~OR° SNBTRWC(@ZB-X(C—Y)Z -S(0)q-Crsalkyl, -
al kyl am no- Cliﬁ) kyl,and Cl -3 dial kyl am no-C1-3 al kyl

or (ii) when both R6 and R7 are attached to the sane

ni trogen at omS20WHNdy may be taken together, along

Wi th the nigt @g@ﬁm}tlerﬁﬁaé?oay Pl sOlbdteld A& tHR | Shdt@ing of
pi perazi ne or m)r phol i ne; g are |ndepen ent |

or NR6; Z is HWyB{i8y ewmrﬂéﬁat 'cmﬁfzmylca ey [Rig3ap e, RipegaRiczand thiophene,
Cﬁ 6 Ial kyl, Ckiallaabtk@gw g adalskay bhdé@ﬁdp@tbﬁhll@lﬁbshﬁltdﬂmth%e to three
phenyl optiona st Wt e to t ree
i ndependent | y g&ﬁé’%éa’g ﬁheﬂlﬂtﬁf geted from tB? HIPP CBHES (tfﬁélggen’ cyano,
of hal ogen, cy&aRalkylOT;.; Blalkyyind GelalBodyabarif tsyt [(GHHL],W wherein W
Cl-3 al koxy; n is 0 e and ar e .{.nd 6
to 4 and o + FSS sgf'ectoed‘fr algfpe SIgUR tlnl% ofN% ZB@'} %Géé-)b)g CHOR”,
|ndependently(DﬂRdHﬂKH@®ﬂDZandcmmﬂfRﬂ r2) > 2; and,
30 acid addjt] | vat es thereof

%h the pr%vf%g E&%ﬁﬁﬂxgﬂg&%ﬁdzggﬁﬁgRll nis 1 and
R R R’ subBt Gx)ttakeeamqgn@dwﬂy apexselested frpraithet gneip consisting of hydrogen, Cy.
uns %Q&g’ll é 112@[‘0%%)’ |C1 3 Llﬂoﬁfr@l 3%&9@1'3 fanﬁ}{o é %lk}d and C1 3

i nvéntion there i s provid Qund accor to

¢ o I DA 4xtksT i Nsgn ot RGN DE 2150 5 fp dipipine sitrogen atom
PCT/tl@? 4 Q&éﬁ%}etheﬁal ie the MkogdRZto 68 APYEroRdind PibefiSine,

defi ned 2ere|nabove hydrates sol vates and acid
addPIRCERINE S5 @ﬁ%reof "5 1n another embodi nent of

t Rean@nese Bidepe¥@y D NRigre i s provided a conpound

cardin o, forml I £l i . 13
e grea botertimgter. ERALSIG M afaroh eyp] Ve R i
7cyok plﬁnkl}dpuoxﬁ]m&&isktmey '\}‘ﬁﬂl ode @l theyd gﬁﬁlﬂ; 1&%@1&1@&[}1 %lected from the
su bStduE) %Emesgstlgg otrﬁéiogen cyano, tah(yf1 %J Na1s aﬂcy? 3 g OXY;

nisOto 3;

5

o and p are independently O to4 and 0o+ p < 5;
gis0to2;
k, r1 and 12 are independently O to 4, and 5 = (r1 +12) = 2; and,

acid addition salts, hydrates and solvates thereof;
with the proviso that when R*is (CH,).R", nis 1 and R" is substituted phenyl, R?is other than
unsubstituted phenyl.

In one embodiment of the invention there is provided a compound according to formula I,

R &
\
1y
R



phenyl; R4 is Cl1_6 alkyl, C3.7 cycloal kyl, -(CH2),|R11
r -(CH2),, O (CH2)pRl1 V\herel n said al kyI and said

W(ay(mhmadzkyl are optionally substituted by - OH, PETIRB2004/001477
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-NR$R9, -C(=Y)Z, -X(C=Y)Z; R1l' js 10 an optionally
substituted phenyl ; and, R3 and other groups are as
defi ned herei nabove. I n another enbodi nent of the

prese ipventiaon there.i rovj ded oun

SEBITRNG G L0y A5 o APEIHERE T BFDGt SOy gpg acid addidon
tshie thgrenfp consi sting of Cl_6al kyl, Cl_6hal oal kyl, C3_

7cycl oal kyl, Ci1-3al koxy-Cl _3al kyl and optionally

substituted phenyl; R2 is optionally substituted 15
[itn &E!Itylhe;r eﬁBodlmem obthé presentinvedtion thatelyprovid¢daH@mpREnd according to

& ?a f‘wﬁ%?e1+ E S sél?c&jz%&n }1\;8 grolu{> @?%_a&%ﬂcﬁ a%l_yé;) %ﬂiﬁ&hkyl Cs

mtoelkml siémlkcasb/@b aligylgmd aptwn@lwubﬁllmt@;d phamé R'gpentisnally sybstituted
ﬁ%ﬁﬁ 'ﬁ“lﬂ @d aﬂ%fl @!—L, cycggg%st(l tﬁ%@ or %H 5+(CH%§£I@=%)1§6111 said alkyl

i’S”an opt I'on a]ly d and of her
@ 5836 cysealkybarel etionally SUW%Q@Q“O&O'W Ranoftief ~X(C=Y)Z; R" is
epRpGiABN tubftuieMEnaRIE SN R? btV & MrigRitps 416 hfdeisedtedihabech.
a conmpound according to forrmula | wherein Rl is
sel ected fromthe group consisting of Cl-6alkyl,

G afdiidr @abdditnent GBthe pl%ye)ﬁt? ﬂ@@itlléﬁ Ehere@pﬁ&ﬁb’d)ﬁ(c}bniﬁbmﬂhdckgtﬂmg to

a%n@%hlewggg@qﬁgfgge% substl .t utfqigl1 6@%%6}21%1%

1,8yclohlkyl, at; kalkoxy €3 salkyd ym:d Qﬁﬂok@l]y su‘tésﬁl‘dﬂa)irpm is optionally substituted

C}%CF%)JT{ Rwubé?gz 3 ilﬂ’g?f&%u b\zvﬁer?m ?IS %Ia%gﬁl%g%l{ is Cy4 alkyl,
I‘(IBS Bloalll,.<¥HD), R* M(—(EPYZDOZO (‘E‘Hﬂ)pR Swhareip pml olkgll apgl said cycloalkyl are
Eéﬁaﬁlggﬁb%&ugﬁég)dH obReNgRouUps are as defined

'R andt her ‘enbodi nent of the present
i- ﬁl‘(Féﬁ)tZL SHCENSE R | isapensiphally dubstioendpbenyd; ad oBrergiagpsiage as defined
fiariiba.. wherein Rl is selected fromthe group
coneg]lést&fehg of Cil-6al kyl, Cl1_6hal oal kyl, C3
7cycl oal kyl , Cl1-3al koxy- Cl-3al kyl and optionally

SIH Qﬁ(;thér lé%?igdlﬁ@%rlﬂ)y Jréle Bgeﬂt ﬁlvé}ﬁfoh aead ik 16r0$id@c§i tdniio@ell according to
IS a

-7 cycl oaI
Pl pierein s (eEb m%amm@rc&vﬁogsgrlag it fghaatlh o
C,zé%&ﬂ&yk Y, 3aﬂ{o§y-@§aﬂk naldl pheBUlrSti dpdbedlysybstifiid phels, R is
L=Y)Z, -X(C=Y)Z;, R' is 35 an optionally
S Fed heteroaryl ring selected fromthe group

COTH)) (0T @i CE)NCli-0y2; R* ISF(erslamylﬂ Cydycloplylad@HyR, " or (CHz)e-O-
P I m dazo VAS gz 0N
({%@&% g Pw&ﬁggl i ah(yl arﬁ ? c%cl%flllﬂfg ?rg OE‘J %QW&%%&Q@MR%)@ gR
200K’ GTA2HZ., PCT/ EP2004/ 001477 -7 In another
fi1

%go(rj‘ripjogli % 4 1% %nc(%ﬂg g%&lﬁﬁﬂl e'd?ﬁ&{}t IO%IV\%E‘?%?# a3 d@ﬁ&ﬁ'h@ﬁglabove
sel ected fromthe group consisting of Cl-6al kyI
Cn 2@othérgaibRdiments the Pesyett aerPipn theesiis Beavided y cemponad ggpprding to
%‘qmﬁzpi WRGah |Ry 1&@@&5& fr&ﬁl% g?&ﬁ)r&ﬂhmsuﬁg of G,BRY1 Qﬂ,iﬁhl'oﬂkyl Cs.

ubsti t ut ed i s substituted

7(:191@51?5/#; wﬂaxéﬁmaﬂsﬂ iﬂ§1 qefipnplly pybstiggped P’P%WE% FﬁzPP?‘%na”Y substituted

' Oaﬁil%ﬁ% Yid C, QIR CL ¥Rl R KU CH, ) I(ICbiQ YCHRHOGCH (FCHR herein said alkyl
Y

ereLn sai ¢l oal 1
bl peoria iy e by s OR (G LR ez R s
a_hﬁ(df»ﬁbﬁaﬂy siRbdtuted hawroaR! fimpnalebopgd S s gratpedndiging obpyridinyl,
rﬁy?i%iidir%rfl py?atlztlhe}l P (91u & 'cﬁ%oqe, %%razole and thiophene; and R® and other groups are

as defined hereinabove.



defi ned herei nabove. 10 I n another enbodi nent of the
present invention there is provided a conpound

waewandi2zey to fornmula | wherein Rl i s sel ect eRCT/ERI004/001477

10

15

20

25

30

35

the group consisting of Cl-6alkyl, Cl-6haloalkyl, C3-
7cycl oal kyl, Cl- 3alkoxy Cl- 3al kyl" and optionally

pﬁbSt érbelzt g(ih Igr?t? )pra%ﬁ% %8&10(1%&% &)I%%g Iﬁ(gmulgo%gd according to
- fofshiR) I wEbia®) Zs scRragd frid theSsrdup-coadisiyg of CRalkglyCl Gmbmwl Cs.

A Oafy%{)aaﬂémﬁpugwi‘qé%’f@%ﬁQ%YL%bmp? ey bsived

bghenﬂl—R 1s subREted RSy 1, —((CI@zt)r,1 Zherel (RESVIE-TIRL dr Hlsc;dT is Cyalkyl,
L BIBY SHRER! HHLE DBl AR Ll g S SE Aot

¥gr ou t
pymammMywxnwydﬁWI@HiKﬂﬁd@ﬁﬁke, pyrazol e and t hi ophene;

a% ‘ﬁ)tzr e 3 ]{Jﬁﬁ)ﬁﬂﬁish&%ﬂn&q&{%}&%h ?ﬁég ani;I %@1611 oups are as

i'ment o e ‘present I nv ere
p@ﬁmﬁﬂ@ﬁmﬁb@ﬁhpound according to fornula I mhereln R
is selected fron1the group consisting of Cl-6al kyl,
Cl 6ha|oa|k C3- 7cycl oal kyl , C1- 3al koxy- Cl- 3al ky
rleg)fb 1p39ntsq§ Hhetpreset ga'elﬁﬁ)é rt,‘tggre is peovijded 3 ﬁ?rpmql pcy:ordmg to
Sféhﬁ&lh 1 whesin ROheRlktied Rdmiie %ééﬁg@@hé@%g of 811kl €| dalbkyl, Cs.

z%yemhwﬁ“ % zicé{%%é prdapEOesly PO PETRL Y Fo gy ebsiied

-NRBR9, -C(=Y)Z, -X(C=Y)Z; Rll is

“kéﬁﬁ%ﬁ%z%%éé—&z (B35l EbE b8 A B et

QMR EAY Z and CHNRG6R7; and, R3 and ot her groups are

aﬁcﬁgfb'@n R ér'éﬁ*%%&t%hkg?’a%d S04 %?oaﬁcgf xEIhA ngﬁﬂﬁ)gﬂﬂted by -OH, -

I nvent
a@R% rhﬂi , -CEY)oHGEY)E, RvWemecpmomly |ssbsg@¢eddle®cbafw oing selected from

s T

s@t@@hﬁnﬁ,u enslcptists @reyps aregs deﬁn@mere@whwey substi t ut e d

phenyl; R3 is substituted Cl-6 al kyl, -(CH2),

wherein R5 is Ma-111h; or lla-c; R4 is Cl- 6a|k

cs av?,%lea@méwem o Hempent fargntigh tepeospyovidede e@mupﬁziofordmg to
WagHeh Nwhakid RAliKylectad ﬂoﬁ@leckr&hp%ﬁ)ﬁduhg br@f. 6@11(?}5 Cy.ghaloalkyl, Cs.

el L liory Coaglo e Bl g 1 & QDM bsticued

f stengli fes gr.akY1, CONSichiaikiy -(OHL)NRG or {CHR)-O-(NEQHO) Zherein said alkyl

CH CHN =0) Z.an N 7@ 50t her S pll:
T PN 0 G SR Tope Mgan R Gz et
ROTCEDADUA/BRIAW s scld8tell fromrits grewp entisitizmé MR’ dCH&N(C=0)Z,
R B P o R b R e P TR o deined
t beecinpbovegp consi sting of C1_6 al kyl, Cl1_6 hal oal kyl ,
C3_7 «cycloalkyl, C1_3 al koxy-Cl_3 al kyl and
optional | substltuted phenyl ; R2is opt i onal
IS other g gdunswéqf §l1e preent prye){t@H@}erNRBmlde@ @p@)lpqged @czrdmg to
%nﬁ@t?)vhéﬁé}ﬁk@)s?seleaéd fr§m c'6ﬁ(§19t1n£:3£(_'f Gﬁm?ﬂ (o) %Eléwhlkyﬁcg,

1
57%%% Comttet Camtlopind Q?Halvaﬁy e PO B By P@ppaﬂy ihstiatea
$H88y1; RNRERGkitute CCTA1G, —((ZHZQRY)NK@RB RE id HINT(8HZ IIZI]-(ZW is Cy.galkyl,

cyck&%\g é%le lleb)(g Ch%%) E%ru%ﬁ%g%?{y L Sg_ld cycloalkyl are
optionally substituted by -OH, -OR®, -NR®R?, -C(=Y)Z, -X(C=Y)Z, R" is N[(CH,),],W wherein
W is selected from the group consisting of NR®, (CH,),, N(C=0)Z, CHORS, CHR®
CHNHC(=0)Z and CHNR®R’; and, other groups are as defined hereinabove.




and CHNR6R and ot her groups are as defined
her ei nabove. 10 In anot her enbodi nent of the present

w0 noognt426m there i s provided a nethod for treaP@TgPEN4/001477
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H'V infection, or preventing apn HV infection, or
treating AIDS or ARC, con‘prlsrng'adm nistering to a

host i n need the a therapeyticall fective
IR atathe? srbET SR rearL P ot SO Harass epipoticcqging o
FoihuRAT Vﬁ]ie(f—elﬁlRl Heflesreidrdaethe igrvap omsistiagef,C, B yittylaCeghaloalkyl, Cs4

;&%ﬂ@sgﬁ%&% g-g}al %%p%ﬁp%@esﬁ? gl%ede %F?yé%l%t%%qtmnallgf substituted

[hemildds CHRNRIR], (0F).C-€0T Dn@lPhnXH[ﬂ@)Zt Rtie €Lk dhyl G cycloalkyl,

R Phac . Sl CphdEl s BT b hefolin B p ity
asubsmananmmﬂc-@mymm eﬁ(ﬁ&@ SHONZ; & laNf@ihthjWhﬁfremW is
fOF.0H4 ﬂ%% \’L/ng(?&uﬁ Jﬂnsgiha% %RR&PE 1dNRA-B1£ cBHrd eclelnﬁfe@mHC(_O)z

herelna ates, so vates and acid
amdﬁEDHhRg@ﬂpﬁwtmeme@masaﬁﬁwé@ﬁmedgweone compound

sel ected fromthe group consisting of H'V 20 protease
i nhi bitors, nucleoside reverse transcriptase

i I nefher srabodipsei.of desl miessntdBVenEigrethere 1s progifeds psthed dor treating an HIV
| ipfabdRint & p?eveﬁi@@@n Tt dtidh Sor &B4lingi ATBE of URICY Bomprising administering to

i nhibitors not her dj. ment of
AP PE e B L BN PP Ba o oy | wherein B
H2VR® dnafréd atel a0 Aefined hiysiaatend;iand) hadratel, Wolivatéscmt] iacid addition salts thereof.
treating AIDS or ARC, conprising co 25 adm nistering
to a host in need thereof a therapeutically effective
dmanisther efnbadimentjodtha gregent infention tharelis ploeided nmpthed fRR freq@g an HIV

r f : d )
0 i RS0 PR EATE AR o
redwirigeringriandot ingeedibetcoli thirtpsnticly efectd: fnomt efipecompound of
gﬁxgﬁ{ﬁa £RRSLR R RS, Igfagd RH Ql@\é.y &iefi€d n éémb\’)%j LA hydrates, solvates and acid

OSI ne, zalci't i ne and st avudi ne rescrl pt or,
ddition salta therepf. paghal rast capegraround seiasted A9 thigrowp FoRpisting of HIV

bE&L GititoR n%lfcfé@snﬂar BHPse GRS HHthicNBhiBitorS ABhiAbside reverse
ri tonaV| r, 3b finavi r, 1 ndl navi r, mor enavi r,

| P GHRIAS lﬁ%“bﬁﬁﬂ Czﬁ@z‘%*ﬂ‘%ﬂﬂrfr and|vifalfHeiethisPbESRS 0 di ment  of

t he present invention there is provided a nethod for

|nh|b n rOV|rus reverse trans
B San G L Sirerginy GHn Roe™ P HELATERGY B freging =0 HIV

t1ﬁﬁ6tﬁfﬁ€bﬂpr&&hﬁﬂg ae e Gifeatien, aﬂwaftiélg ¢fiD& ot ARNOEHMpriving co-

roul a. | an

e L
sfatrinda I bereioR, RTR’ané RA e aeddfingd ervinatofe; ahd hydratssmelvates and acid
I_?I'&gﬁl% a?ts Lliepe%f ?md a:‘ re%rge\\; éé 3 &I’? s@ﬁ.‘l@'ﬁ% sgl% tg(%: {r?x%ﬁt}ﬁé@o@%onsmﬂng of
taidsanding o D dlﬁmsmméméquetambstmémea 1gsCfipio GYsiiya Yyg viramune
Za%%é Qé%?eéze I ERAORALPRIA G group Bhdidting ofdaf@hiViQFitokhvtt,

res a reverse transcriptase wth at l'east one

fmamnn TRAYHpAISTIRYT. JerinaviAntepdIPHE2EH a host in need
thereof a therapeutically effect ive anount of a
compound of _ fornula | wherejn .. R2, . an are . .
28 2phqrTEoHBRYoh d5 BTt HHeRtoR Walﬁ B’?,VldﬁR%P athed fo ibiing o
aetréhirug bbrkd @ﬁs&@us@co@nkmg ammemg nstwldjsm lﬁéeck:tﬁerbd’fa

p esent. i.nv nt| on ther t 3 4
SRR AR SoRccomeBH o REpaR AR Ry R and R ar s

[ defm@i liepainabove; dndebytdrang, salRiss and aléR(‘addmi@e saéts mhwaxf d

strain of HHV exhibits reduced susceptibility to

ef avirenz, delavirdine or nevirapi ne conprisi ng '

ddaiethe teebpdigentobtha preesit inventioe e ih progiged g method for treating an HIV
tlﬁﬁﬁtﬁ{ﬁe&tﬂr%ﬁk% aﬁ&-ﬁ@‘fﬁfé&ﬁn adf%ﬂfng%ﬂ)@ of BRROWAL R fthe host is infected

for




10 R1, R2, R3 and R4 are as defined herei nabove; and,
hydrates, solvates and acid addition salts thereof.

wo pooaoof2ier enbodi nent of the present inventi oPCT/BRI084/001477

10

15

20

25 t_

30

35

is provided a pharmaceutical co _osition conprising a

therapeutically effective quantity of a conpound of

ngl?heell fra nocilf\gﬁe ex EFCSSHl)% &rreé\ietse @gnsc £%as w1th a:illt,]]gasétl (Q’Pegnsllétgig?nt 1;061}Pnsmg

sedesteingrte ahost m meldribxte ol aehm;tehtltaﬂy bﬁme amamt of a compound of
%ﬁlﬁ?f%ff&eﬁ %1 : ¥, ﬁ%ﬁ]ﬁ IR %Q'a? d&HALd he%mﬁ)rovg a‘fuﬁj %gtﬁrates solvates and acid

I'cl ent upon nistration ina sin

W@ﬂﬁm@ﬁ%ﬁdose regi men for treating dlseases medi at ed

by human i mmunodeficieny virus or to inhibit HV. 20

The phrase "a" or "an" .entity as used herein refers to

o engher gpbedimentof the peasert inyentipp thepda pyovisded g mebod s trpating an HIV

rigfetion, s@rmﬁur%ranmqnﬁmw '&Qeﬁm@ 'ATBS of g@&:t wB&Bin said strain of HIV
conpound.” As such, the ternms_ " (or "y, "one or

rfibits redprgd suseentibiis to Sharerg e laisdipg erone.'vmréﬁ*ecqeglﬁﬂe%ﬁdymlsteﬂng
he ra@ibﬂ in Jdae tH%fHoﬁ@ Brerapdutitill leffedtivh eH Qo ab@é/cﬁnpo’(nﬁf &16erdul I wherein

t n rovj ded in the Su

90 R et e AR R and by cp e o S fign sas
ahetedfr anched or branched chain, saturated, nonoval ent

hydr ocarbon residue containing 1 to 6 carbon atons.

Exanpl es of al kyl groups include, but are not limted

tlo andthaembadikoypht of e ppsent invéride theed ihptoyided hyharmpreoial gomposition
coﬁ‘%ﬁ? %%fn thgfaggﬂlcmy* eiﬂlect ¢ }\{]Anug;; of Q#Eﬁ%?ugrg %f o'hPElg FWlleﬁein RY, R% R
usdd’ hrerae defingg awsmdvom vad, dydraten beluatesrad acid aﬂthmﬂabﬂhereof in

Sﬂkg)g @ an Ebé tgﬁ l@&th&ﬁlgélﬁ/aa e;)&'a c%trfep& cﬁlgétﬁ lsﬁ{fflafant upon

car at ons go rom1l car bon

Adaymistiagien ing setele cexmuéfg%e @ﬂsmgweg Tj trf%tintgac%leases préiaisd Byghuman
qfnnﬁlhlsaeﬁe@ﬁy Viddlics @) ighibipetwide, but are not 35 |imted

nmet hyl ene, ethyl ene, propyl ene, 2-nethylethyl ene,
3 nethylpropylene 2-et hyl et hyl ene, pentyl ene,
hEpe B2 dRChnt’ Bt} hkRed MERiZRE44 @M@ or’ more of that entity; for example, a
PCT/ EP2004/ 001477 -10 The term" haloalk i
rFé’F’é’P‘ﬂP defiitie ene0r AT SomPREYS 8t 2t jas RoR S %\fﬁs@
gbOthR")a%ne defnbize,nd ba Ve stwhetdah Be dsed &terBhaﬁlEeabl?flﬁrem
hydr ogen atons are substituted by a hal ogen. Exanpl es
are 1-fluoronethyl, 1-choronethyl, 1-brononethyl,
IFhieptionetas definet] hefinolareheferstb the firstidefiaitiompiohigiéd in the Summary of the
iREgonet hyl, triiodonethyl, 1-fluoroethyl,
chor oet hyl , 1 bronoethyl, 1 5 iodoethyl,
2-f|uoroethy| 2- choroethyl 2- br onoet hyl ,
2Tﬂquﬁletaﬁ(1¥1”’as aseahglleﬁlmeﬁ(ﬁ&%tlﬁwanc}r’éd OPISIQJEEBQ& &B}ﬂ seﬁ’ﬁrated monovalent

rifluoroet term "fl uoroal k refers to

diydrpgarher tesifine qm@mgril to Rearbemiterge nEqagples Q%iﬂlcﬂempﬁémclude but are
tRF Mhnit&6)] 18Rk Ayl gﬁa]taéaﬁaﬁhem reugrg @%@ﬁ i-Bropl bl e dbutyl, t—butyl

carbocyclic ring containing 3 car bon at ons,
ﬂ“@mﬁﬂyﬁﬂﬁﬁﬁ%6$Wmm@V@ﬂéEU@ cycl opentyl cycl ohexyl
or cycl oheptyl. The term' alkenyl as used herein

i oIS e B A e ARTeRI0T o BRee DR
diyéjfok:z[rbm @ divdd|cendxtingl solelyafabor andiltyelrogem ytoms, having from 1 to 6 carbon
PERRS éiuSlVC L %ﬁxn%xllise(igc&icl:a)féd? E())cerlm];?lésb(%‘fI aﬁglxalne {'a%gcgfs%clude,]b%t are not

limited to, methylene, ethylene, propylene, 2-methylethylene, 3-methylpropylene,

({4

the terms “a

2-ethylethylene, pentylene, hexylene, and the like.



The term "al kynyl " as used herein denotes an
unsubstituted hydrocarbon chain radical having from2

wo e00d/ozesbon at ons and havi ng one or where pOSBCDOER200¥a01477
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triple bonds. Exanples are (Pyl 1- propynyl,
2-propynyl, 1- butynyl 2 butyn or 3-butynyl. 20 The

B b B bR SR SR B Ponm o

tdﬁned?dbloyé Whepgin 1 208 of ﬁloa&ydxeﬁenlwminsaiﬁ@mbstﬁuted]bﬁshalogen Examples

ar% E?@%{fgwaxhllo X %B]Ic)ﬁng 9/? ber (%/mﬁtlgrx,y 38 et%%f Otgég}u%maethyl

hexljboxypthyh tlburetnangethyl, hmodom@hyﬂtdFﬂuortgﬂlthe:hiowemyl 1-bromoethyl, 1-

| lg&L ﬁ'ﬁ’k "éﬁlé%fo%&lgw chi3r eHl?g ?-rl]) ﬁﬁ(ﬁi%thg Eqﬁt{&%th?pZ 2—déch%oroethafl 3-

aisomepropt ar@ﬂ é@nfbfommyb alledson "éln@mfdkyli' reddryen, "hidgalkd wherein the

3191? gleﬁ{pffug d0, 2,2,2- trifluoroethoxy, :
I TI"'uor onet oxy and

1,1,1, 3,3, 3-hexaf |l uoro-i so-propoxy. The term

T‘ﬂé‘ té}ﬁ{ F?:ﬁ!tloall%}‘l asdksddiletdih @&noSa %@ﬂe@&&lﬁic{klfc%ﬁ E@nt&lﬁm§3 to 7

group wher e is an _al kyl grou qﬁ?
FRFR0D AOB G- %}@l%apﬁly FYokbytyL, éY‘H?H"’Pth gye %Y 6’b§/3f°l Ry
|-propylth|o and n-butylthio including their isoners.

T e t er, ﬁl,;yk 0 %%?1?] d%.%te? Enegﬁll}tgp ;\If)%%}mygrg ﬁ% c%alﬁ Jadical having

d@fﬁm ﬂad6 bbb ammsealﬁd hi¥ing cheantvad dafintnddubla®dom! Easnples are vinyl, 1-
her e anding that the 35
aFEr?%eEPeﬁ‘.cﬁj% HFOPE%Y? aa{“y%er % E“tergrf E“O 1 kyl noiety will be on

t he al kyl ene radi cal . Exanples are met hoxynet hyl ,

quﬁ&y %&l@?@d"’ E?ﬂééﬂ?ﬁ s an %sﬁ@%ﬁmt Mlloczrrbon chain radical having
oxyet &t oxypropyl, propy
nfmm 3%yh gptr‘gqn ataapsriost g/ ne opwbpy p@w}» lIW9 |Lr1ple bonds. Examples are

| Rt ggﬂﬁntyl
kggﬁmgﬁﬁﬁ'zén) %%ypéﬂw'Y%whéF%g?% eir isomers.
V\D 2004/ 074257 PCT/ EP2004/ 001477 -11 The terns
" Taedexadloky as ugea HeRBIA 6t LinmEAERALRS uhtehchélirGancidRhain

where R is an goxi radical _and R' is alk | ene as
oeékxl?i@cgrwr@ewma ¢ Al }g{rtgcgldmxlséﬁ{meﬂ@l Afe sysh as thoxy, ethoxy, -

WG{] 10Ky ﬂﬁhﬁbylcb@dh Ballowy, i bulRxy,abutyiey dekiyl @i end ediloay including
term“acyl” as used herein denotes a group of

f%?ﬁﬁ?@@%x =O R ("al kyl carbonyl ") wherein R is

hydr ogen, unbranched or branched al kyl containing 1 to

2{1}% e bo'glﬁﬁ)%lg%y grg ¢ gs] lfg ereng ?n%‘e:énasl 0 I-(Ez-%alé)erlsﬂé%ll%rou?h%ﬁ%r&ﬁ haloalkyl is
ms;dbﬁmadcabm@eﬁxamp@ ofipla@ikoxf groppd iacl@ler Mt @RGot limited to, 2,2,2-

(o 70Q) Yo f | where R
PSR ARTimon o e S S e

hereinabove The term "acyl ati ng agent” as used herein

rBfeQish R0yl CGI LR 1M 4 lﬁsédshel.%ﬁﬁ@f%fs% 9?‘[0(1{) agl@&ﬁér@ RNYan alkyl
an acyl noiety as defined previously anot her

f TP 35 @ﬁ%@edéa@x@mu@aaﬁ anstthylthio, sthydikic, ﬁ—@qu}tﬂHo,thpéopylthlo and n-butylthio

aanh@hs Meir agpak. Typically an al kyl carbonyl is
i ntroduced by reaction with an anhydride or an 15 acyl

hal i de. The term "anhydri de" as used herein refers to
CTH¥p& T A oRfalldylieas gedddiein 1Bk t6 tHerradicaRRRO), vﬁﬁeﬁ(tﬂ} & an alkoxy radical

S S D5 D PSS RS s o
RBaménvprdntef the Xlkbsyatkybmwoietyrwitl fok on the alkylphe midicyl. Emmples are

eS8y BBt Bitrogeiyl RS, Dol AR Il e oxypropyt,

cmpmqlcpxdgropyl methoxybutyl ethoxybutyl, propyloxybutyl butyloxybutyl t-butyloxybutyl,
methoxypentyl, ethoxypentyl, propyloxypentyl including their isomers.




as used herein refers to conpounds of the genera
structure ROC(=0)d . Typically a carbanoyl 20 group is

w0 ndorodizsed by reaction with an |socyanate. TheCT/BP7004/001477
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"i socyanate" as used herein refﬁ to compounds of

the general structure RN=C=0. Hhé functi onal group

depicted as "-XC(=Y)Z" wherein X and Y are

i ndependently 0 or NR6 and Z is Cl1_6 al koxy, NR6R7,

alhk yermoYhyatokgallsall dsyisedteadedeabibethe ekikal RR" Woeta Rl idiamagdroxy radical

(agﬁﬁ Fsﬁlgg@n% Zﬁ\fﬁgﬁ“(ﬁﬁ%ﬁé‘j aqdrﬁle] %f‘tta&néeang o%g)%' &{g?l}(%loylé})éhgyl radical will be

(on@[é(mﬂ@)m)adldhb ar barrat es" ( OC(=0) NR6R7 or

-NR6C(=0 OR), "ur eas (- NR6C( =0) NR6R7), "ami des"

(-NR6C(=0 al kyl ) or "esters" (-0OC(=0)al kyl) where

dihel teR7 “aeyd’ Bsisafidfeiaedbnptes egraup efrformRla G=R élalkylcar@P@lll'ia wherein R
:%thﬁﬂfgelﬁ URGh@B@b: BHER allgg cc%}agrxmfft &b %{oﬁis ncyrcﬁglﬁl]ﬁ;ontalmng

ers, amades, 1m an I nes.
Yol srbey ey an kiyl, mn alkoxys e NRRE eroupre Biesern qtoabmelgqles a group of

-fRnfdla @@@P@Rﬁ"alk&y@d}b&ilyk Y&8NEONATRE abarbBAS) 1 Rwhbs® Réis an alkyl group

hetegocy radi cal defined herein. Exanpl es of
e Br IW@%!HR%/]P@I?%@PY%I s include, but are not
I|n1ted to, tetrahydropyran 2-yl met hyl ,

ﬁ%lgl %]glr ;acgfll t1>r/1|§, g%%g)é% r.lseg gﬁramtrﬁgrs Fcc? %I'gggeﬁr:g}tﬁfh%{smipable of transferring an
aaﬂfl Kx)dléiﬁhd’ﬂhfmaspwﬁ@dlﬁ”te gither fibatisakberowciapable of| Ilslﬂcﬁhg with the
reln

an, a ra
e agerhs: Siate SRRy G eSslon B B orn
reyhslid. Thdietal'anhy¥Bid20 Qs 25T reRET 10RO QIO Oflthe Fenerall gructure

N5 B B o e B 4 o

éme:moﬁersl tp metge@ptRQ(Oﬁé Whgrblaﬁﬁ " bron@tqwlﬂam Agpically an alkoxycarbonyl
3@’ kORI ?cpw TTEBY 'Wﬁﬁlafﬂ %Xyg éﬁﬁi &@51‘%)/ Il" PEEIEHH h BEAxDrbonyl chloride"

I met am no, di et am no,
b psed #@?ﬁyﬁ@tsﬁy P()nmﬁum;s Of gﬁ(geqem:} sqrtqu(tge RéCﬁ:f@Cll dypically a carbamoyl

g%l%lls inRSdudS Ly 1'3&”:1%11 BicH %ﬂéc‘%ﬁna@@ TEPIelR M@ddy¥nate” as used herein refers
substituted nonocy clic Oépp écy(ﬂ ic- aromatic group
O (<]

é%ﬁ%FH%P%g)f%rgﬁ’&'ﬁaléﬁﬁFt‘ﬁ? at ons. Exanpl es of
sui tabl e aryl groups |nclude but are not limted to,

30 Pl & ittt o S AP anf SRRl or R ana

@ i0 T A1k NRFRIgalifl ofalk@gyalkmplreferﬂﬂe fefdrad tumbidgines" GNRS(=NR®)

ARy AR ORI i SR LR bonaes

QRGC(eMOR) "c&rliasnﬁet U @A=ONBRSR dr HNI@(E@}OR)e"dr@s @NBrﬁﬁ#@)NR6R7)

aéﬁ' o W@gf% k?/'lﬁ 019% g BEF—@L@@ whl‘éﬁé'li‘ 288 RNSEW defined herein

2m6Rd$mhﬂbﬂ@pthyl 2, 6- dlchlorophenyl

3, 4- dlchlorophenyl 3, 5-di chl orophenyl ,

2,3, 4-trichloro 3,4, 5- trlchlorophen

él‘hg fupcgorgl grunt (ﬁcﬁ}%}a@,mﬁ:@ ﬁvpm r@e@%ﬁ@ﬁrb Ps. imidates and amidines.
3-cyan- phenyl , 4 cyano- phenyl, 2, 3- dlcyanophenyl 2,4

%[’?lg ?%ﬁ%)é@%%ggﬁn 2@%&9 | Cé?;gﬁ%gaﬁe n%%;if al -RR" where R' is an alkylene radical
3nd-RYi 6 yaaﬁaaqum ,radu?al @s difyecanepdie nHExamgled 0d miBtBh)eMjlalkyl radicals

gé%‘?‘%noghe% Oﬁ E{ngt n% p@ %Hgl}yé*op}’?n- -yglin qﬁg%ﬁ’ é)f:nfhnylmethyl 3-

Jiptridinpinherhyp lnmmﬂohn—(% syipromil, andthe iikeny |

3, 6- dlbronDphenyI or 3-ch|oro-5-cyano-pheny|, 20 The
term"heteroaryl"” or "heteroaromatic" as used herein

Miba tesmd atkplaoinge k2§ used herbinayeehs cradigali-08'R", wherein R'is hydrogen and R"is

an alkyl radical as defined herein. The term "dialkylamino" as used herein means a radical -




of 5to 12 ring atons having at |east one aromatic
ring containing four to eight atonB per ring,

WO p@aopasat i ng one or nore N, 0, or S heteroat POFEP100€001477
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remai ning ring atons being ca;ﬂg with the
understandi ng that the attachment point of sald

W e 13m0 e St oG R BT gy oo mdicas

rihddgke, heute atee st alinitad i ©, cheahgehiab, tdn]wilalﬂﬁot hgtlbpropylmethylamino,

.l.-carban nter par Thus, for ¢ es of
t %mﬁﬁv@ﬂP¥@PP heter%gp§wpﬁm%0p ne gﬁw@%yl Qe sopgylamio.
dib@rmeehyddthydaminmt and thdideact er . Exanpl es of heteroary
noi eti es include nonocyclic aromatic heterocycl es
having 5 to 6 ring atonms and 1 to 3 heteroatonms
i The Itarnheé‘aryB’ ulS usesl hereit denpted anengtionslly substitigil mynogyakic or polycyclic-
'a@&hﬂfé%ﬁoﬁ Q;%tbo btd kg@g) obiPatorRy Bk SR of su1table aryl groups

pyrim 2|n dazi none,

yetedeoby hie nphmpzlcso, e PR RBEH R 2o s ed. Suitable
Vb Gifhehi@ ﬁ’or‘aﬂﬂ hl@@éﬂaété/d &8 DR cfup Sbdsistit L6 O, bty 0g; lloalkyl, Ci.s

nor e, %gre erably one or. two substltuent§ eczfd from

C]&|ap(191thloaar%¥3pr o @ %pluo, halogen and cyano.
tﬁﬁhb@ﬁysutlﬁéd@bﬁyiﬂ iR? dagb®for BahPrl Katlorodhdayl, Swhidrerphenyl, 4-

dﬁh-griglllljela%f 2% ldlcg.ﬂnfqugqy&ﬁf (Iin gtﬁwﬂg@%%i—ﬂig%iop&wl 2,6-dichlorophenyl,

di, aliksybaphanagi B §ydichldborhemy], 228, & aicloaphenyl; 13, 4efhatichlorophenyl, 2,3,4,5,6-

fpgﬁt,%gq{fo?{éw@p@t% éfag;?rgﬁwnfglcg%%d@hgﬁ R NG RERANOY b icfnobiyl, 2.4-
rmhart@lhenyRZFs ‘divgheomheiy], 2, @dxayanaphcyyléq@dmmopmnyl 3AdliqRanophenyl,

e L
| dﬂummephenxi,, 2,3-dibrqephetivh 2icrdibriypbphegylpd, ﬁdﬂqr@mp}ap%ﬁﬁﬂ

;ﬁggrp 13 5 LR ORheny] BRcHiRS sldyke.pni31 2004/ 074257
-3 5 phenyl

@%%%g%/0%1%77 -ﬂ?% The terﬁ? heterocycle or

"heterocyclic" as used herein neans a non-aromatic

MERQGHOhEEroR1” dP OheYegdiebhdtict A BeLIRIEH hfé:!iﬂ'ﬂg SRb&RIc aMlcyclic radical
hydr ogen atofrs and one or nore, N, S heterqgtons

A?fﬁé? BegAPprhayg apleash ArafaRRRAtS fe séntﬂﬁlp% four to eight atoms per ring,
atﬁx@ bROs HaLNl e, &@K&ﬁer&ionﬁ‘saﬂlb edinal e i eedt Qi I'J_Emg ca_rbon, with

gt e Rone e Lot 150t The SL00AR S0

hﬁige m&%ﬂ&ﬁmw tha@e Skial ih belattplestepyaryl @ingdhavy less aromatic character than

r.r er| ridi nera
i %@Ja%rdl?? ﬁ%ﬁ i h?ﬁy%"“f%grpﬁﬂ’ S r?gt%é %Iﬁll ono?g%&%hﬁgfl group need
tdmil;ohmwe pﬂml degxee oﬂarhm&t@rohay@én Exgmplesoof bearpatyd moieties include

Y ng'nt%Q)Zc]tlfc gl%grgg% Rters J#BI%E h%@?ﬁgﬁ”r@? Hﬁ %@1 HH' Fferoatoms include, but is

roxy, cyano,
alok yimtecbuoms»dmg, hnd)mclpdm/ebut hraloblitnitediy. pyaﬂmylk Pmr@dmyl pyrazinyl,

E@kﬁazn{bﬁ!e 22:1'1513,(1 py@idf)?ll by {nazcllﬂe 3k ﬁkﬁ&ﬁxﬁ@ﬂ%lnch can optionally

g am no, " di al kylanlno am noal ky| ,
aheksy st bape or @ﬁ@, preficesbly\png s (9 AP sifuents F%l?%ed from hydroxy,
X&ﬁf frsxy! t}@%w@@ﬁa@&ﬂl&x& alkglehis] ol ha&nm @E}fﬂsulﬁnyl
dlalk& carbanny he terns_"am no" N@é!%ﬁh %
adfryaguiigrkriogen. a@masaélaﬂ%%.dwl%%w fpinopfiss!, allpleping
- diddkRAarh@ 6088 Hitvs; kikodabbhyil Snddal®amodls altigtirbanbyh hmi/(ﬁalkylcarbamoyl.
The two al kyl groups attached to a nitrogen in 15 a

dialkyl noi ety can be the sane or different. The terns
’Hmtfrnﬂﬂlklyﬂo&yclﬂzﬂlqﬂyhm&ﬂ@adllkmba‘ns amalical -RR" where R' is an alkylene radical

K a hel

'\;ﬁﬁ ﬂ@r&%ﬂ%{ %@1& §c’ delﬁ%gcgh ( %pﬁ{s %r% lé%%g%ycllylal‘cyl radicals
vihdnds;, but frei ot Hmitegl 6, ?amgerﬁmyhneam ﬁ—Plag‘ld@Fé’ﬂmﬁbﬂ @@@b@m 1-ylpropyl,
Jggtéy "acyl" or "al kyl carbonyl™ as used herein

notes a radical of formula C(=OR wherein 20 Ris
hydr ogen, unbranched or branched al kyl containing 1 to
6 carbon atons or a phenyl group. The term
"acyl am no" as used herein denotes a radical of
formula -NH C(=O -R wherein Ris




hydr ogen, unbranched or branched al kyl containing 1 to
6 carbon atons, cycl oal kyl containing 3 to 7 carbon

watea®7as7 an aryl. 25 The term” halogen as Uusedr/mproes/mni477
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nmeans fluorine, chlorine, brom or iodine.

Correspondi ngly, the neaning oft the term "hal o"

enconpass fluoro, chloro, brono, and iodo. The term

"al kylthio" or "thioal kyl" neans an -S-al kyl group,

VWihe temlThadrkdsicle!’ 8r "astedefdlint eﬁ waditheesiBfleamsl 6 hodsronetidibicoyclic or

ﬁtg%ﬁlg :rigé C‘%ﬁ{g’fs]a pyl?{égli ﬁ?{lgl Sl'lg%%ngshaln kﬁ?]enort%r%rg {\]I E ' €0 heteroatoms.
"Aabeterbsyulid g’fphp Caﬂfha\tﬂbSﬂd ohmore icarborecansontdoeble hotids at carbon-heteroatom

é)?‘gbgpﬁelgs el n é?ﬁg re]% ghﬁ,lr%% rﬁ?reg%reﬁ(gn%{%t%&géeﬂ‘ presence Examples
|of Mtemcvctoalhybgrhws snefude nmolldnwl Pywelidg®, Ippmlwye lpmennlyp, piperazinyl,

/ 0 eterocycli
e
<8{ Q) @Rubsuumlroe pubstiRuted with pRg/iP tigee sugele wéﬁltPF@FSéPncted from hydroxy,

E?ﬁft?é]gyﬁ o3| tﬁ%l RWENRAlb Ry )ﬂkyltlﬁ@ |h‘df€l)eha1&!l£yl aﬂﬁlsﬁﬂiﬁlyl

I to methylsulfonyl "and iso-propy i 1, and
i elgE o Ny P b e A i Bt ISP iapdol, an
L1 1 4RAGHERY, WY, GlRostySarb @B desaftmbyl pdBfl @iainidgl anddialkylcarbamoyl.
al kyl squonyI nnlety as defined previously to another

functional group capable of reacting wth the
Stk k@patdntigo’ agﬁmmmc hndlSdlﬂkﬁathiﬁm'mslus@dlﬂefeﬂﬂ @éer to -NH,, -NHR and -

Th . r el . .
(Vs TP e Ao B 1 EBRERYe R 10 MR i abe 03 nitrogen n
aartlﬂallqm,niﬂiedy ednkg Itlma;mhannyfférems ThesmdnSH ‘emionlkyiBd n&ylanﬁn@elkyl" and

R' {

g Pmealiol o Rl R R 1o NPRR G PN I B RN
lmwmm@yﬂ&emmmmwﬁ@ﬁﬁwﬂm&ﬁ@@m@@W%emﬂnrefms
to a series of related conmpounds whose structure at
sonme part of the nolecule differs only (CH2) -

- et agyl ben "allple ibeny Heabisd bereindgroigsst rgdé?ql @Efoeeh% W wherein
ot isfhgﬁfegerfa ubbr& R dr brahéidl AT dosiidininkAUb 6 FRbbe at6 AN BOLSHESy] group.

can éxi St as two or nore interconvertable species.
Prototropic tautoners result fromthe mgration of a

_?_ﬂl\é%rﬁfﬁaeﬂalﬂﬁ@ d@?redﬂﬁéﬂzhﬁ&ﬁ&esﬁd Rl eF fMﬁﬁﬁlla t-M% - EOWR. wherein R is
aut onmers general ly exi equi n1an atte

gsger SEmaRBeLY raRgheg LoD aﬂﬁlfgo hh APy %’?%%@éc’mmmg 3
ao Mcxdbui omb s sehem cal and phyS|caI properties are
consistent with a m xture of conpounds. The position

of the equilibriumis dependent on chemnical features
Vitichérm "hhlegend hewsad kereifr aramsyhiophe chlpnmenyempirgl prioding. ¢

f oFes% nglalg Lys ﬁd ka?n Vgnoef%he tgrl.lfﬁ: 'tﬂaﬁg ﬁ%ﬁ@?%lts ﬁﬁg% g&?oré %?%K& L84 iodo.

nat es
predonlnates Common prototropic tautoners include

L K59 Sl ~%kypg_“fogp5 V\)hereﬁmllgx@ hd d¥iadlfirfed above
‘Z‘si'g?’ %ﬁ%?ﬁ eth%i% - %ﬁy 0 ey B S s, ogling e

akgnparticularly connnn |n het eroaryl and heterocyclic
rings and the present invention enconpasses al
tautoneric fornms of the conpounds. Conpounds of

f PHeba alkyvemfﬁh" al QedRSEE nBal thomdicy) IO cehdrbia &' 1sylkyl as defined
a}?e(r:e%) %(amglesa gtj ﬂcy?agmrllotsulgonyl include, but are not limited to methylsulfinyl and iso-
propylsulfinyl. :



30 salts with inorganic acids such as hydrohalic acids
(e.g. hydrochloric acid and hydrobrom c acid),

wa@moplow2sT acid, nitric acid and phosphori c acPdi/ERzud4/001477
the like, and with organic a0|§% (e.g. with acetic
acid tartaric acid, succinic id, fumaric acid,

d,. salj t
e et SV SHGRTE SuR biha TG W el St sty o
td&ﬁnddl Hem)n. Eaaﬁnﬁr@sa)ftamqu'immoaﬂeﬂclm tus e nhelimeitad toesathglsulfonyl

ﬁ npoun % ﬁf he invention or a salt, thereof, that
faﬂ PREFVIETUes a stoichiometric or
non- st oi chi ometri c anount of a solvent bound by non-

5 0ﬂ1 r%]n'gulfoﬂglgﬁ{gg%ggﬁ% df;ﬁerré:lﬁrcteferf A ?igél?t@vlﬁcﬁf iy %ﬁﬁe 8f ttansferring

or acceptab
ceairaily] sifomitl imrety as dtptmmemwsw@@@ﬂ@h@@m@al greyp capable of reacting

é@%ﬁé@? 4%5&&9&&5—?&9944 QA Enloridec N f.er m “hydrat e”

erern nmeans a conpound of the invention or a
salt thereof, that further includes a stoichionmetric

OfhepRitixS Eé?beﬁﬁUyP rﬁ%hﬁéd%eﬁﬁﬁﬁ&hs @t ragRheCoxgun @‘hﬁb{ﬁeﬁx "N-
non-coval ent “internol ecul ar forces. 5 The ter g&ﬂR

10 tafiydeabaaovlised Ne¥- drivicapura s quﬁlé’ewrvn%nf adiegp @W CONHR" or
POONRRS stpdchfel ¢l GREBia e R'GRIRY ypeps\ahdl ifdepaicnilypdlkyl as defined herein.
occurs in the normal popul ati on which has not been

exposed to reverse transcriptase inhibitors. The term
"Peltetmt "YpRolb ST Sseustd IRndiCreladd taaaéried sEetlardrceinpotngds whose structure at

:T%fﬁ% rggrt L %g]gleﬁlg% é@({c a_fy bsl{ ﬁdﬁ %ﬂ?s(%gé\% (g]? anbag ﬁi%ﬁl!i%%f the

15 Tdagest erm "reduced susceptibility" as used herein
refers to about a 10 fold, or greater, change in
sensitivity of a partlcular viral isolate conpared to
t Grenpoendsiof forintila Lexhibiy tareetiym.t Fratamierid coppmdy gag §Xist ag two or more

19@rc§%ﬁaﬁ§ %&'@M&%ﬁ n%y ﬁﬁt%ﬁbx@%%&%e I%fgrﬁ)éﬁlﬁpi @o%al@ﬁtly bonded

repr esent at e CO s wthin th Scope
i yeogen empptarepn @m apaep- {Tutomers g?@rqllés Fiisign F%]Iﬂ@“nq‘i%’éél@empts to

20 qm&pbﬁﬁdﬁmam&&aé@ﬁdu@lmﬁp@me%ﬁ»&m@ oot henbl a@dblﬂ;&&@l
skilled in the art. tqQ nore clear ndersta

SRS 5o ARSI A T FAFE A POV T IS SR the SfitteRim i
CRP&IdER 08 GhendiSal fdabirds withid fie mBROWE ma‘r ekdi6plé, Riv @iy Aiphatic aldehydes

but, nerely as bei il Ive and representative
CHEBar D6 oG ar, B HONERATAPUr O HEo TR fig el form
/-‘fﬂ&idnﬁ@ftdso Toinghoh @i:‘dﬂdro(pﬁb t MBI ude etddenoh(- CB@)#@I—@F AC(-OH)=CH-
Instltu e ﬁ@ﬂ t e fe ~c
25 | PR e P RER S ST pab P R =
@ma FR}i@iﬁbBErsI\l?RhEla@ﬁl twbd are%aﬂﬁhﬂlh:ﬂ;ﬁcommon in heteroaryl and heterocyclic
henox X% %1 M?
S PEDT PEHEERg TR Bk Ry fibes Wim ok coproppes
ClL ~ (r) ~ N
Compounds of formula I which are basic can form pharmaceutically acceptable acid addition
30 salts with inorganic acids such as hydrohalic acids (e.g. hydrochloric acid and hydrobromic acid),
sulphuric acid, nitric acid and phosphoric acid, and the like, and with organic acids (e.g. with
acetic acid, tartaric acid, succinic acid, fumaric acid, maleic acid, malic acid, salicylic acid, citric

acid, methanesulphonic acid and p-toluenesulfonic acid, and the like).

35 The term "solvate" as used herein means a compound of the invention or a salt, thereof, that
further includes a stoichiometric or non-stoichiometric amount of a solvent bound by non-
covalent intermolecular forces. Preferred solvents are volatile, non-toxic, and/or acceptable for

administration to humans in trace amounts.



i-Pr 1 358.23 2/ Me OCONH2, Carbam c acid

5-(3,5-dichloro 7 \ phenoxy)-1-isopropyl -4-net hyl -
wW@3@4/0@250 pyrazol -3-yl methyl ester i-Pr 1 280P@GEPNB4/001477

CH2OH [ 5- ( 3- Chl or o- phenoxy) - 1-isopropyl 3 7 \N

4- et hyl - 1H pyrazol -3-yl] - hanol 281 ONI1 i-Pr

WO 2004/ 074257 PCT/ EP2004/ 001477 -16 MWnelting CPD
STRUCTURE NAME point # [ M-H + 294.78 FEt CHZOH
Th6 tefid-"Bdrne e pledmenejn) mebnt & oppopyd of4hd inVetida atalwlt thereof, that

1H pyrazol - 3.yl net han 7 N

A PUERAR s Bt R By a%lgunt B s ot S sgrtent
intetmiblacslapiompy| - 4- net hyl - 1H pyrazol - 3- 324 yI met hyl

ester i-Pr Et OCONHz Carbam c acid

5- (3-chl or o- phenoxy)- &0, 337.81 6 f \ N

The tegop Wil wpe'nasersehi;herqmef?y&tazlm HIY-virgg @hicly persespss| thesdpprapant

g'%mP &e%ﬁchaﬁtur giggﬁl ey r@ﬁgﬂéﬁt)pu@ atloR V\@]h:lh Ph O B@éﬂ%ﬂ&se@-tc reverse

N 1so | - 1H-pyrazo L met hanol 357
transcriptase inhi 1tors The term "wild type reverse transcriptase” used herein has refers to the

reverse transcriptase with an accession number P03366 deposited in the SwissProt database.

10
The term "reduced susceptibility" as used herein refers to about a 10 fold, or greater, change in
sensitivity of a particular viral isolate compared to the sensitivity exhibited by the wild type virus
in the same experimental system

COMPOUNDS

15 Examples of representative compounds within the scope of the invention are provided in the
following table. These examples and preparations are provided to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be considered

as limiting the scope of the invention, but merely as being illustrative and representative thereof.

20 In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, 2

Beilstein Institute computerized system for the generation of ITUPAC systematic nomenclature.

Table 1
MW  melting
CPD STRUCTURE NAME point
# [M+H]"
1 [5-(3,5-Dichloro-phenoxy)-1- 315.20
Me,  CH,OH isopropyl-4-methyl-1H-pyrazol-3-yl]-
1 I\ methanol 315
N
Cl 0" N
i-Pr
358.23
Me OCONH,  Carbamic acid 5-(3,5-dichloro-
/Z—(_ phenoxy)-1-isopropyl-4-methyl-1H- 358
pyrazol-3-ylmethyl ester
280.76
CHzOH [5-(3-Chloro-phenoxy)-1-isopropyl-
3 4-methyl-1H-pyrazol-3-yl]-methanol ~ 281



i-Pr 399.88 | Carbam c acid 4-benzyl-5-(3-chloro 8
phenoxy) - 1-i sopropyl - 1H pyrazol -3- 400 C | O OCONHz
wQ bovetohags7 ester /-N i-Pr 357.84 PCT/EP2004/001477

[ 5- (3- Chl or o- phenoxy) - 1-i sopr opyl 9

4- pyridi n-4-yl met hyl

- 1H pyr

2ol -3- 358 ClO CHZ(

r)H

yll-nethanol AQYv-N a j-Pr 400 89\ Carbanic acid
5- (3-chl or o- phenoxy) 10 MW  melting
CPQ i sopr oSYRUETPRE di n- 4-yl net hyl - MOME C1\ (r) point
() c(r)NFLb 1H pyrazol - 3-yl et hyJ _ester j-pr t 3MaTB3
d /O CKECH [5 (3, 5- Di chl or o- noxy) 4-ethyl -1 12P47R
i sopropy | -3 I$(3C Hlilﬁmiqy -BogpropKr i - Pr
4 1t 7 / \ Q_|4 ethyl 1H-pyrazol-3-yl]-methanol 295
[5-(2-C enoxy) 4-ethyl -1 12
i sopropyl - razol 3-yl]-nmethanol 295 }v Ni-Pr WO
2004/ 0 14257 PCT/ EP2004/ 001477 -17 MNnelting CP3.78
STRUCTLWRE M CONH, # [COMitfalitc dcid?P@-dhforo-phenoxy)-
5 N 1-isopropyl-4-methyl-1H-pyrazol-3- 324
o Ilq'N ylmethyl ester
i-Pr
1 337.81
Et OCONH, Carbamic acid 5-(3-chloro-phenoxy)-
6 é\ R 1-isopropyl-4-ethyl-1H-pyrazol-3- 338
0 F'N ylmethyl ester
356.86
4-Benzyl-5-(3-chloro-phenoxy)-1-
7 isopropyl-1H-pyrazol-3-yl]-methanol ~ 357
399.88
Carbamic acid 4-benzyl-5-(3-chloro-
8 phenoxy)-1-isopropyl-1H-pyrazol-3- 400
ylmethyl ester
357.84
[5-(3-Chloro-phenoxy)-1-isopropyl-
0 4-pyridin-4-ylmethyl-1H-pyrazol-3- 358
yl}-methanol
400.89\
Carbamic acid 5-(3-chloro-phenoxy)-
10 1-isopropyl-4-pyridin-4-ylmethyl- 401
1H-pyrazol-3-ylmethyl ester
329.23
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
11 isopropyl-1H-pyrazol-3-yl]-methanol ~ 329
294.78
[5-(2-Chloro-phenoxy)-4-ethyl-1-
12 isopropyl-1H-pyrazol-3-yl]-methanol ~ 295



0 / CH2OH [5- (4-Chl oro-phenoxy)-4-ethyl-1 13 N

i sopropyl -1 H pyrazol -3-yl]-nethanol 295 d , i-Pr
WQ29483125Ti O CHZOH [ 5- (3, 4- Di chl or o- phenoxy) - BeBEP3004/001477

14 , N isopropyl- 1H pyrazol-3 -yl] -nmethanol 329 d

i-Pr t 285.35 0 CH2OH 4- (41Ethyl - 5- hydr oxynet hyl -2 15

i sopropyl -2H pyvrazol -3-vloxy)- 286 . i-PP-N
benzonitrile t 285.35 N O CH2CH MW melting
CPD3- ( 4- Et STRUBSTIRE oxynet hyl -2 16 NAME point
# i sopropyl - 2H pyrazol - 3-yl oxy) - 286 10 }v-N [M+H]*

benzonitrile igPr t 315.20 d O (r) 294.78
[ 5- (3, 5 oh] oK o-catan oxylp-(3-Chlotdplpnbky) GHAGH 1-
13 di et hy pyr @zol - 3- y| ] isoporyahidipyragled-N]-vlethend 66 293
o / @f2ef [5L(3- Chl or o- phenoxy) - 1-ethyl -4 18 c1 /
nmet hyl -1 H pyrazol - 3-yl ] - net hanol 267 Et}V-N H20
cl (r)EtcH2OH [5-(3-Ch|_oro-phenoxy3-4 19 p29.23
CHigH opy!iS:(§,|4|=D1glgqro—ghenopr- -ethyl-1-
t hanol  els@EopyFdH-nymze)-3-ylj-ppethanol 329
origrphenoxy) - 1, 4-di net hyl 20
1H pyrazol - 3-ygd -met hanol 253 -Nnme 1 Et CH2OH285.35

~280.76 5-63- 40| of By Phenpxihyils Aydd:Shiethlyl- 21 cl:::L \N
15 1H-pyr '@ 3- - et hanRbpréBi-2H@yMzol-3-yloxy)- 286
& NN benzonitrile
N i-Pr
t 285.35
NS oA _ciom  3-(4-Ethyl-5-hydroxymethyl-2-
16 4 isopropyl-2H-pyrazol-3-yloxy)- 286
NN benzonitrile
i-Pr
t 315.20
O\ A O [5-(3,5-Dichloro-phenoxy)-1,4-
17 O N CH,0H diethyl-1H-pyrazol-3-yl]-methanol
¢ m
Cl
yle 266.73
0 CH.OH [5-(3-Chloro-phenoxy)-1-ethyl-4-
18 Cl/ \%/ o methyl-1H-pyrazol-3-yl]-methanol 267
Et
H,08 296.76
Cl O AN\ CH,0H [5—(3—Chloro-phenpxy)-4—
19 4 hydroxymethyl-1-isopropyl-1H- 297
7 NN pyrazol-3-yl]-methanol
i-Pr
e 252.70
al o OH [5-(3-Chloro-phenoxy)-1,4-dimethyl-
20 \©/ ; 1 o 1H-pyrazol-3-yl]-methanol 253
Me
1 o CH,OH 280.76
"N [5-(3-Chloro-phenoxy)-1,4-diethyl-
21 | N 1H-pyrazol-3-yl}-methanol 281
(0] N

Et
1 CH,OH 329.23
N [5-(3,5-Dichloro-phenoxy)-1-ethyl-4-
22 [ N propyl-1H-pyrazol-3-yl]-methanol 329
Cl (0] 1\1 ‘
t



Et 1 _ CH2OH 329.23 n
[5-(3,5-Dichl oro-phenoxy)-1-ethyl-4 22 | N

w@e@ppl42bH pyrazol -3-yl] -nethanol 329 d O NeE/END4/001477
2004/ 074257 PCT/ EP2004/ 001477 -18 MW nelting CPD
STRUCTURE NAME point # [ M-H8- e 355.27 M
[5-(3, 5-Dichl oro-phenoxy)-1 w 1P, 23 G | 0/ CHZOH

I sopropyl -4-(2-methyl -propenyl)-1H 355 MW  melting
cppyr azol - 3TrivicroRighanol  / N-N i - PrNARIEE HZOWVe 345. 23 point
#A O/ CHZ(]—| [ 5- (3, 5-Di chl or o- phenoxy) -1 24 IM+H]*
I sopropyTl -4- net ymet hyl -1H 345 7 N-N pyrazol -&5y7|
- met hanol | - Pr H2OH 3813, 2Dich{dro-phdnochidOH
23 5- (3, .5-Dichl or O p?‘lenOXy)isoﬁro%@—fi-(Z—methyl-propenyl)-1H— 355
hydr 6X iy N S SEYopy Ipydkibl-BALmethadéIN pyr azol - 3-yl |
- met ha i - PN~NCl1 4)30H 359.26 G O/ CHZCH
3-[5- (3, b- Dii®#hl or o- phenoxy) -3 26 /
hydr oxyntt hyl -1 %Ii sopropyl -1H 359 / N-N 24503
PyT azc?I ' yI - 6@}/{01{' Ol[5-I(3,g>—li)ich&:o|ro—phenoxy)-1-
24 9 isopropyl-4-methoxymethyl-1H- 345
i-PIll'\I N pyrazol-3-yl] -methanol
Cl
H,0H 331.20
a O A\ CH,0H [5-(3,5-Dichloro-phenoxy)-4-
25 4 hydroxymethyl-1-isopropyl-1H- 331
; N-N pyrazol-3-yl] -methanol
Cl
359.26
Cl CHZOH 3-[5-(3,5-Dichloro-phenoxy)-3-
26 hydroxymethyl-1-isopropyl-1H- 359
\,/ i P{\I -N pyrazol-4-yl]-propan-1-ol
H,0H 357.24
\(i 3-[5-(3,5-Dichloro-phenoxy)-3-
27 hydroxymethyl-1-isopropyl-1H- 357
CH,0H
pyrazol-4-y]-propenol
N-N
i-Pr
Cl  p CHO0H 280.76
[5-(3-Chloro-phenoxy)-1-methyl-4-
28 ) I< propyl-1H-pyrazol-3-yl]-methanol 281
CH,OH 266.73
‘\ [5-(3-Chloro-phenoxy)-4-ethyl-1-
29 methyl-1H-pyrazol-3-yl]-methanol 267
325.21
Br O A\ _ CHOH [5-(3-Bromo-phenoxy)-1,4-diethyl-
30 \©/ N~ 1\4 1H-pyrazol-3-yl]-methanol 325
325.21
O A\_-CH,0H [5-(4-Bromo-phenoxy)-1,4-diethyl-
31 /©/ - v 1H-pyrazol-3-yl]-methanol 325

Et CH,OH 301.17
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
32 methyl-1H-pyrazol-3-yl]-methanol [M]E’)=3O



H2OH 357.24 3-[5-(3,5-D chl oro-phenoxy)-3- 27 Cl1 |
(r) / CH20H hydr oxynet hyl - 1-i sopropyl - 1H 357 /
w@gooanoi2sA-y] -propenol NNi-Pr d d 1 n-PrrpCHEEX04/001477

280.76 [5-(3-Chloro-phenoxy)-1-nethyl-4- 28 1 | AN
propyl - 1H pyrazol - 3-yl ] - efdhanol 281 0 Me Et CH2OH
266. 73 [5-(3-Chl oro-phenoxy)-4-ethyl-1- 29 6 01 NN

ety = IHF pyT azol - 3- yT [ - et nanol 267 Ve 325. 2Lyt Nkelting
cep 0 CHZOdkBofBrBr ono- phenoxy) - 1, 4xgigt hyl 30 / N-N point
# 1H pyrazol 3- yI] met hanol 325 Et t 325.21 O /[M(;H?Oﬂ

L:) \4 Br unu- emjxy)-J. Z=aT et nyl ST N

zoI H;ﬁéhargo( 4%@&1 {drggmegl&l%d-l 301 17

[5 5 hz 6 3 1 272
nmet hy y-8zol - - et hdnol ONO M
WO 2004/ 07’3!257 PCT/ EP2004/ 001477 - 19 MN rrel tin CPD

STRUCTURE NA p0| nt # H+ 271.32 O/
r oxy &ét ylgihyggoxymethyl-2H-
pyr az - yI ) benzomyierqli3eylory)-benzonitrile 272

HZOH 363.25
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
35 phenyl-1H-pyrazol-3-yl]-methanol 363
t 343.26

Cl o 2-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
7 OH p
36 \Q/ ] 1-isopropyl-1H-pyrazol-3-yl]-ethanol 343
P
i-P;

3
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386.28
)—NHZ Carbamic acid 2-[5-(3,5-dichloro-
37 / phenoxy)-4-ethyl-1-isopropyl-1H- 386

l-Pr AN pyrazol-3-yl]-ethyl ester
328.24
Ct OW C-[5-(3,5-Dichloro-phenoxy)-4-
38 4 ethyl-1-isopropyl-1H-pyrazol-3-yl]- 328
methylamine
293.80
C-[5-(3-chloro-phenoxy)-4-ethyl-1-
39 isopropyl-1H-pyrazol-3-yl]- 294
methylamine
356.25
N-[5-(3,5-Dichloro-phenoxy)-4-
40 ethyl-1-isopropyl-1H-pyrazol-3- 356
ylmethyl] -formamide
370.28
N-[5-(3,5-Dichloro-phenoxy)-4-
41 ethyl-1-isopropyl-1H-pyrazol-3- 370
ylmethyl] -acetamide
371.27
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
42 isopropyl-1H-pyrazol-3-ylmethyl]- 371

urea




Et t 271.32 o / CHZOH
4-(2,4-D et hyl - 5- hydroxynet hyl -2H 34 /
w@goanoi2sB- yl oxy) - benzonitrile 272 C }-N N BCT/EPE04/001477
CHzZCOH 363.25 C L
[ 5- (3, 5-Di chl oro- phenoxy)-2ethyl-1- 35 , aN
phenyl - 1H pyrazol -3-yl]-nethanol 363 Ph t 343. 26

2-[5-(3,5-Dichl oro-phenoxy)-4-ethyl- Cd 36 N OHMW  melting
CPD 1-i sopS@GRYICTUREpyr azol -3-yl]-et H4ABIE 343 / i-Pr -N  point
# O t 0386.28 Cl (r) / Carbamic acid [M+H]"

2-[5- (3, 5-drchlgro 37 0 406.33
pheRoxy )04 - %=1 sop¥-Eopi3|5-Nikhlo®8fhendxy)- M- N

43 pyr 14 -ethyl esthgllisopopyldH-BR%0R3- C (400~
C[5- @; Di chl or o- pherybrgthld-nBthafeshliqnainide

et hyl X -i sopropyl - 1H pyrazol -3-yl]- 328 d |-Pr
met hyl am ne t293 0 d 321.81

C [ 5- noxy IN-Ep-@rohlpro-phenpgop4-ethyl-1-
44 sop yr azol - 345pppopy] Pyrazpl 3t¥6met513(11 i - P22
met h p%‘l‘b 356.25 (3, 5- Di chl or o- phenoxy) 4-
335.84
t N-[5-(3-chloro-phenoxy)-4-ethyl-1-
45 ¥ ) Me isopropyl-1H-pyrazol-3-ylmethyl] - 336
N-N acetamide
i-Pr
cl
’E 336.82
t [5-(3-chloro-phenoxy)-4-ethyl-1-
46 ¥ y NH, isopropyl-1H-pyrazol-3-ylmethyl]- 337
,N—N urea
371.89
\(FSJH S0Me N-[5-(3-chloro-phenoxy)-4-ethyl-1-
47 N~1\§ isopropyl-1H-pyrazol-3-ylmethyl] - 372
methanesulfonamide
342.27
Cl 2-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
48 \,/ J_N 1-isopropyl-1H-pyrazol-3-yl]- 342
ethylamine
385.30
0\%“ {2-[5-(3,5-Dichloro-phenoxy)-4-
49 ethyl-l—isopropyl—1H—pyrazol-3—yl]- 385
' N_N ethyl}—urea
Cl
t 371.27
a 0\%/(;02& 5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
50 \(’:r - 1\4 isopropyl-1H-pyrazole-3-carboxylic 371
“pr acid ethyl ester
Cl
t 321.81
q (LN 2-[5-(3-Chloro-phenoxy)-4-ethyl-1-
51 N /" “coname iso-propyl-1H-pyrazol-3-yl]-N-
Py N methyl-acetamide
t 343.25
Cl (NP 5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
52 \@r \—i{ OMe isopropyl-3-methoxymethyl-1H-
+Pr pyrazole



40 A 0/ / Hethyl-I-isopropyl-1H pyrazol-3- 356 N-N

ylnmethyl] -formamde i-Pr O 0 370.28 t A
WOR(0840(455- Di chl or o- phenoxy)-4 41 CI 0 / | Me etthgP2004/001477

| -i sopropyl -1H pyrazol -3- 370 NN yl net hyl ]

-acetarnide i-Pr d 371.2721t

[5-(3,5-Dichl oro-phenoxy)-4-ethyl-1- 42 d | [ /

i sopropyl - 1H pyrazol -3-yl methyl]- 371 i NN ureaMW Pr melting
CPDCI WO 2BIRWTAASY PCT/ EP2004/ 0014RAME 20 MW el ti ng point
# CPD STRUCTURE NAME point # [MtH + It | 406.33 BM+HD

Pr N N et hyl el -isopropyl-IH pyrazol-3- 406 i - B44.80
yl metdh nesul f onafi-@eChliro-pRanoR)-4-mithyl-1-
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56 methyl-1H-pyrazol-3-ylj-acetonitrile 276
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57 1H-pyrazol-3-yl]-ethanol
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58 -isopropyl-1H-pyrazol-3-yl]-acetic
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370.3
N-[5-(3,5-Dichloro-phenoxy)-4-ethyl
59 -1-isopropyl-1H-pyrazol-3-ylmethyl]
-formamide
384.3
N-[5-(3,5-Dichloro-phenoxy)-4-ethyl
60 -1-isopropyl-1H-pyrazol-3-ylmethyl]
-acetamide
420.4
N-[5-(3,5-Dichloro-phenoxy)-4-ethyl
61 -1-isopropyl-1H-pyrazol-3-ylmethyl]
-methanesulfonamide
t 329.2

Cl o~ 2-[5-(3,5-Dichloro-phenoxy)-1,4-
62 Q/ / OH  diethyl-1H-pyrazol-3-yl]-ethanol
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2-[5-(3, 5-Di chl oro- phenoxy) -4-ethyl 48 nJ 2 MW  melting
CHR| sopr oppIRUATPREazol - 3-yl |- 342 NAME' ethylamine Cl point
f 38530 O Q {2-[5-(3.5-Dichl oro-phenoxy)-4 49 IM+H]*

ethyl- |-isoprdpyl -1H pyrazol-3-yl]- 385 "N~ N N357.2
et hylC} QO AR _0 Cl  &f COR5-Bichlog¥phe@bxy)-1,4-
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i sopr opy¥-| htt'py’rvazol e- 3- carebuksstarc 371 (r)N_N aci d

ethyl escer i-Pr CI t 321.81 d 0 ?N-N
2-[5-(3-Chl oro-mhenoxy) -4-et hyl -1 51 / CONHWe 356.2

i SO- [ razol - 3- yR}[58,5-Medhitorb-prmekpri-aiyl-
64 NH, l-isopropyl-1H-pyrazol-3-yl]-
acetamide
Cl
t 370.3
Cl__ N 2-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
65 / NHMe l-isopropyl-1H-pyrazol-3-yl]-N-
N~-N .
-Pr’ 0 methyl-acetamide
Cl
Et 385.2
Cl O\(S" [5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
66 # “comt  isopropyl-1H-pyrazol-3-yl]-acetic 385
N~N 2 .
i-Pr’ acid ethyl ester
Cl
t 379.3
Cl NG 5-(3,5-Dichloro-phenoxy)-4-ethyl-3-
67 O 4 imidazol-1-ylmethyl-1-isopropyl-1H- 379
S NN E_g azole
i-Pr & pyx
Cl N
t 379.3
Cl NG 5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
68 O 9t isopropyl-3-pyrazol-1-ylmethyl-1H- 379
T e N@ pyrazole
Cl
£ 3553
CI VNG 1-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
69 1-isopropyl-1H-pyrazol-3-yl]-propan- 355
2-one
407.3
6-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
70 1-isopropyl-1H-pyrazol-3-ylmethyl]- 407
2H-pyridazin-3-one
t 357.2
Cl 0 A [5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
71 / CO.H isopropyl-1H-pyrazol-3-yl]-acetic 357
o N * acid
i-Pr
Cl
t 423.3

O 3-[5-(3,5-Dichloro-phenoxy)-4-ethyl

Cl 0\ A
72 A J( -1-isopropyl-1H-pyrazol-3-ylmethyl] M*=423
i-Pr'N N OMH -1H-pyrimidine-2,4-dione
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pyridazin-3-one 0 e 358.83 d o/ MW  melting
CPDG- [ 5- ( 3-STRWFEIRIENOXY) - 4- met hyl - NAME, :V N point
# i sopropyl - 1H pyrazol - 3-yl nethyl]- 359 i-Pr [M+H]*

one 0 e 330.78 A ~~ 0 381.3

< phenoxy) -SAA@iSHyichlordsthehdxyN4-fethyl-, - N.

yI met-hyprppy2 -3 8dzol-3-yhdethyl]- 381
2752.I-Ftbtrai®lle 0

5- ( 3- Chétor 0- pheﬁlox‘)Nfll i sopropyl -4 56 (r) cN NN

net hyl - 1H pyragol -3 yl] acetomrile 276 Et t 294184

& or o- pherpuyBthsll Ahydir@lyhiihyl-57 NN (r)~

- anakopspyl-2BHdradol-3F10Ly)- 311

T’Rﬁ-phenoxm}opﬁtlﬁlohyﬂﬂel 58 J[(~r |/ COzMe
pyrazol -3-yl]-acetic

2H pyri dazi n-
O

3954
5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
isopropyl-3-thiophen-2-ylmethyl-1H- M*=395
pyrazole

319.8
3-Chloro-5-(4-ethyl-5-
hydroxymethyl-2-isopropyl-2H- 320
pyrazol-3-yloxy)-benzonitrile

305.8
3-Chloro-5-(2,4-diethyl-5-
hydroxymethyl-2H-pyrazol-3-yloxy)- 306

benzonitrile
t 433.4
Cl PN 3-(2-Benzyloxy-ethyl)-5-(3,5-
80 | ocmpn dichloro-phenoxy)-4-ethyl-1- 433
7 P’ M= isopropyl-1H-pyrazole
3573
Cl 1-[5-(3,5-Dichloro-phenoxy)-4-ethyl-
81 \’/ ) I\/I 1-isopropyl-1H-pyrazol-3-yl]-propan- 357
B 2-0l

333.8
NC O\%/\ 3-Chloro-5-[4-ethyl-5-(2-hydroxy-
82 \©/ 4 og  ethyl)-2-isopropyl-2H-pyrazol-3- 334
I

._P;N‘N yloxy]-benzonitrile
Cl
t 319.8
NC NG~ 3-Chloro-5-[2,4-diethyl-5-(2-
83 N_/ og  hydroxy-ethyl)-2H-pyrazol-3-yloxyl- 320
o N benzonitrile
cl
Ph 391.3

“ o 2-[4-Benzyl-5-(3,5-dichloro-
Z
84 y) OH phenoxy)-1-ethyl-1H-pyrazol-3-yl]- 391
AN ethanol



~Ni-Pr acid nethyl ester C t 370.3 d \ OH
N-[ 5- (3, 5-Di chl oro- phenoxy) -4-ethyl 59 NyH
WO 2004posDpyl - 1H-pyrazol -3-yl nethyl] s NN - f BCTYERI00€001477
i-Pr C1t 384.3 d i- OPr H
N-[ 5- (3, 5-Di chl oro- phenoxy) -4-ethyl 60 / NyMe
- 1-i sopropyl - 1Hpyrazol - 3-ylI'féthyl] N_N -acetani de C

dl nr\er:{

61 1 -1-i - 1H- pyrazol - 3-yI ] HSCZMe MW meling
CPlyet haneséﬁ?‘@éﬁ ei-Pr C t 329% + potnt
% r 5_ ( Q S.Dichlore nhnnnvu\‘i 62 ’L 'l [M+H]

392.3 103-105.8
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[5-(3, PN gﬁ{y)y 9'Et NN COzMe
di et hyl yl]-acetic acid nethyl ester Cl
t 356.2
t 418.3 112.2-
Cl 0 A 2-[5-(3,5-Dichloro-phenoxy)-1,4- 1159
86 y/ NHPh iethyl-1H-pyrazol-3-y1]-N-phenyl- 418
\Q/ Et'N-N o acetamide
Cl
t 432.4 118.9-
Cl NG 2-[5~(3,5-Dichloro-phenoxy)-4-ethyl- 120.9
87 15 /. NHPh 1-isopropyl-1H-pyrazol-3-yl]-N- 432
P N 3 phenyl-acetamide
Cl
t 365.3 145-148
Cl NG 5-(3,5-Dichloro-phenoxy)-1,4~
88 O - 4 — diethyl-3-(1H-imidazol-2-ylmethyl)- ~ 365
\’/Et" N HN.@;; 1H-pyrazole
Cl1
t 365.3 142-145.2
Cla_ O~ 5-(3,5-Dichloro-phenoxy)-1,4-
90 O i 4 e diethyl-3-(3H-imidazol-4-ylmethyl)- ~ 365
‘Et' N N 1H-pyrazole
Cl
¢ - 411.4
LG, //g [5-(3,5-Dichloro-phenoxy)-4-ethyl-1-
91 O N—/ = isopropyl-1H-pyrazol-3-yl]-thiophen- 411
& ipe N g& 2-yl-methanol
Cl
t 343.3
3-[5-(3,5-Dichloro-phenoxy)-1,4-
92 diethyl-1H-pyrazol-3-yl]-propan-1-ol ~ 343
396.3
5-[5-(3,5-Dichloro-phenoxy)-1,4-
93 diethyl-1H-pyrazol-3-ylmethyl]-4-
methyl-2,4-dihydro-[1,2,4]triazol-3-
one
365.3
5-(3,5-Dichloro-phenoxy)-1,4-
94 diethyl-3-(2H-pyrazol-3-ylmethyl)-

1H-pyrazole
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A OPr, 2-[5-(3,5-D chloro-phenoxy)-4-ethyl- 64 / NHZ

1-isopropyl -l Hpyrazol-3-yl] NN O acetamide i Cl t
wWQ@Zd4874261 0 , 2-[5-(3, 5-Di chl or o- phenoxy) - 4- eP¢EPBB4/601477

NHVEe 1-isopropyl-IH pyrazol-3-yl]-N N.Nnmeth 1

acetamde i-Pr OY - Cl1 Et §€5.2 cl o/

[5-(3,5-Dichl oro-phenoxy)-4<ethyl -1 66 _N CO2Et

7n|_’2_\]/l]_g[r;nfir\ 385 i - Pr N acid .
ethyl ester O t 379.3 O (r) / MW melting
Cl;DS-(S, 5- NSO R Hhenoxy) - 4- et hyl - 34 , ~pomt
Lm dazol - 1-yl_nret hyl o SQopr npyl =1H 379 ' NN § pf+H]

pyrazole |ITTEtO t 379.3 cl rZ /| 319.8

5- (3,5~ b : y)3’@h]@’f%§l[ 4-digyl5-(2-

95 i'sopr qpylJ 3- ufacol - 1yl oy by tmok lprazol e
- PrINAm t 355, Pengopitgle

1-[5- (3g%- D chl oro- phenoxy) - 4-ethyl - 69 Me

1-isopropyl -1 H pyrazol - 3-yl ] - propan- 355 N-N 2-one

i-Pr C

PREPARATION OF COMPOUNDS

The 2H-pyrazol-3-ols used as synthetic precursors for compounds of the present invention are
prepared by cyclization of N-substituted hydrazines or hydrazine and an optionally substituted 3-
ketoester (scheme 1). (R. H. Wiley and P. Wiley, Pyrazolines, Pyrazolidines and Derivatives in
The Chemistry of Heterocyclic Compounds, vol. 20, A. Weissberger (ed.), J. Wiley and Sons,
New York, 1964, pp. 18-31 and 95-97; K. Kirschke, 1H-Pyrazoles, in Houben-Weyl Methoden
der Organischen Chemie ESB Hetarene III Teil 2, George Thieme Verlag, Stuttgart, 1994 pp.
433-448).

Scheme 1
R" R'
H O
N R'"NHNH, / \
—
R OEt HO N
R" éj "

C-3 substituted carboethoxy pyrazoles were prepared by reacting sodium 1,2-bis-
ethoxycarbonyl-ethenoxide and a substituted hydrazine or hydrazine hydrate in refluxing
benzene to yield 2a and 3 respectively (Scheme 2). Alkylation of the N-1 of pyrazole 3 was
accomplished by protecting the hydroxyl substituent, which can be accomplished conveniently as
a silyl ether, e.g. 5, (other protecting groups are described in T. W. Greene and P. G. M. Wuts,
Protective Groups in Organic Synthesis, Wiley Interscience, New York, New York, 3" edition,
1999) followed by alkylation and deprotection to yield 6. Alkylation of the nitrogen is typically
achieved by sequentially treating 5 with a base and an alkylating agent. Typical bases for the
transformation are sodium carbonate, potassium carbonate, sodium hydride, potassium hydride,
potassium t-butoxide in a solvent such as dimethylformamide (DMF), dimethylsulfoxide
(DMSO), N-methyl pyrrolidinone (NMP), acetonitrile and tetrahydrofuran (THF). Alternatively
the cyclization can be carried out with a hydrazine substituted with a labile protecting group

(e.g., p -CH,CsH,OMe) which subsequently can be cleaved to yield 3.
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[ 5- (3, 5-Di chl or o- phenoxy) - 4- et I-I - 71 'N N CO2H
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2H-tetrazole C1L .Pr HN o t 28:1fu4r: NC o / 4b: Rl=Et
5-(4-Et ?/ - 5- hydroxymst hyl -2 74 OH
i soprop 2H pyrazol -3-yloxy)- 311 / i- NN T(b)
i sophth Ionltrlle CN t 33@4 0
5-(3, 5 chloro- enoxt et i~y T8 HO~ 7~ CO,Et
i BBy S QHHE W _N-N
N—-N Me N—N R
H 6
3 5b: R1=Et
® CHO Et
4 Ar-OWCOZEt _® o Ar-o%/cozm
RI’N—N RVN—N
7 8
Et
h)
® Ar-O\%}/CHZOH
MN—N
R

"a" series: R! = i-Pr, Ar = 3,5-di-Cl-C¢H,-

"b" series: R! = Et, Ar = 3,5-di-Cl-CH,-

"¢" series: R! = i-Pr, Ar = 3-C1-CH,-
(a) RI-NHNH,, PhH, reflux; (b) POCl,, DMF; (c) NH,NH,, PhH, reflux; (d)
Me,(t-Bu)SiCl, imidazole, DMF; (e) (i) R'Br, Na,CO, (ii) Bu,N* F, CH,Cl,; (f) Ar-OH,
NaH, DMF; (g) (i) MeMgBr, THF-E,0, (ii) Bt,SiH, TFA, CH,CL,; (h) LiEt;BH, THE

Introduction of a formyl group into the 4-position under Vilsmeyer conditions occurs with
concomitant displacement of the hydroxy group by a chloride to yield functionalized pyrazole
intermediate 4. (G. Jones and S. P. Stanforth, Organic Reactions, Wiley & Sons, New York,
1997, vol. 49, chapter 1). The C-5 hydroxy substituent is readily displaced by chlorine even in
the absence of the C-4 formyl substituent by treatment with POCl;. (K. Kirschke, 1H-Pyrazoles, in
Houben-Weyl Methoden der Organischen Chemie E8B Hetarene III Teil 2, George Thieme Verlag,
Stuttgart, 1994 pp. 638-641).

Displacement of the chloride with an optionally substituted sodium phenoxide or sodium

pyridinoxide in DMF yields the 5-aryloxy pyrazole 7. The reaction is carried out in
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benzonitrile i-Pr PY Y Y)- CN1,305.8 d \ o
3-Chloro-5-(2,4-diethyl-5 79 /

béé%rzhgtﬁgﬁﬁaﬁl{tﬂ—%f&} o%ﬁr ?&%ﬂ%&é’ lscﬁ})f(é%s sugh dlme'ﬂlylf_'sulfomde (DMSO),

3lirpoth BagetaplidnPMed hoy N N-8iniedhyBfoBoan@EUBIME) in the presence of a base such as
C&h&lﬂs%lﬂi’cﬁ TE#%@)&%%&M%S% sgﬁé%ter[ &Ro;llcﬁa%gel fRaction 1Psrconven1ently

| Sopr opy
PﬂF@ 0Bt wdeiag MWW%EMQ)WI} aynitsegey br GgorChimosphere at a reaction

IiFl}:%i’Qﬁl@ @ﬁb{n deb t@ﬁ&ﬁ%qe%éerﬁ{n]e PR RAPGon3RK turd, p}eke‘f‘abgy Rz reaction

ctfﬂnzﬁrems bftweet Hept 19°C sudapautdR9°B2 /| OH
ethyl) 2-i sopropyl - 2H pyrazol - 3- 334 I Ni-Pr

él %&Rygaezg e? ‘gflert& EJIEﬁlpgrle Y ;egcg%lg tlg‘@ld@%yde with an alkyl Grignard reagent to
hysifuoxy seebrfdl)(iy)caﬂ)h&oDS s bseguetl PrediicingBOseconddlyNarbinol with
e&ﬁﬁsdane 0 y1e15 (Sq'leme 3) One skilled in the art will recognize that although the
scheme is depicted with a methyl Grignard reagent other alkyl and alkenyl Grignard reagents as
well as other organometallic derivatives commonly used in organic synthesis, including, but not
limited to, lithium, zinc, cadmium, zirconium, sodium, potassium, also will suffice. The reaction
is carried out at temperatures ranging from -78°C to 0°C in inert solvents which include diethyl

ether, tetrahydrofuran, 1,2-dimethoxyethane, hexane.

Reduction of aldehyde 7 to carbinol 12 is accomplished with a hydride reducing agent. Typical
reducing agents include sodium borohydride, lithium borohydride, and sodium
triacetoxyborohydride. Alternatively catalytic hydrogenation or other reducing agents known in
the art can be applied. NaBH, reductions are conveniently carried out in an organic solvent for
example alcoholic solvents such as methanol, ethanol, propanol or ethers such as
tetrahydrofuran, diethyl ether, or dimethoxyethane or a mixture of the mentioned solvents.
Aprotic solvents are required for more reactive hydride transfer reagents. The reaction is carried
out at a reaction temperature between about -10°C and about 60°C, preferably at room
temperature. The reduction reaction can also be carried out as described in textbooks about
organic chemistry e.g. from J. March (1992), “Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure”, 4™ ed. John Wiley & Sons. The carbinol can then be further
derivatized 13 (R" = acyl, alkyl, aralkyl, aryl, carbamoyl).
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acet gm @EQ 34 118 13 H,C CO.Rt
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5- (3, 5-Di ERFor o- phenoxy) 1A£f 8&Pr i-Pr
di et hyl - 3- (1H i m dazol - 2-yl net hg - 365 O / Et N_ N
HN Z 1Hpgyrazole O t 365.3 14301452 O ©

5-(3,5-D chl oro-phenoxy) 1,4 90 (r)

di et hyl - 3- (3H i m dazol - yI nmet hyl 365 [ N- I}g
1H pyrazol e © HOH,C (2, O'\&H CO,Et
T = <, — &t
0O N (I) l'\l'
]
Ar  ipy Ar ipy
12 13
EtO,C, R
— CO,Et \—}<R
(e) \ )
— o /N’N ®. @ /
Ar i-Pr Ar :—Pr
14 15a: R = CO,Et

15b: R = CH,OH

(a) RMgBr, THF; (b) Et,SiH, TFA, CH,Cl,; (c) NaBH,, MeOH; (d) alkylating or acylating
agent; (e) Ph,P*CH,CO,Me, NaH, THF, 0 °C; (f) Mg, MeOH; (g) LiEt,BH, THF, -40 oC to rt.

Alternatively, the C-4 aldehyde can be converted to an alkene 14 (Scheme 3) or substituted
alkene with a Wittig reagent or Emmons-Wadsworth reagent (see J. W. Schulenberger and S.
Archer, Organic Reactions, Wiley & Sons, New York 1965 vol. 14, chapter 1, pp. 1-51; T.
March, Advanced Organic Chemistry, 4™ ed., John Wiley & Sons, New York, 1992, pp. 956-
963). The olefination reaction is carried out by procedures similar to those described in the
literature, for example in the presence of a strong base such as n-butyl lithium or preferably
sodium hydride in an organic solvent such as anhydrous ethers such as diethyl ether, dibutyl
ether, dioxane, preferably anhydrous tetrahydrofuran under inert atmosphere such as nitrogen or
argon atmosphere at a reaction temperature from 0°C to 80°C, preferably at a reaction
temperature between about 5°C and about 50°C. The olefination affords an efficient method for

homologation of the C-4 substituent.

Optionally the resulting alkene may be reduced to 15a by catalytic hydrogenation with standard

platinum, palladium and ruthenium catalyst on supporting materials such as activated carbon or
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OIEI} HithiEn plymwglgtypxt@ﬁ cgé;thelgr_l triethylborohydride affords the diol 15b.

Introduction of substituents at the C-4 can also be accomplished by an acylation of the
hydroxypyrazole (Scheme 4). The acyl derivative 16 (step a) wherein R" is alkyl, aryl or aralkyl
is formed by reacting the corresponding acid chloride with a 5-hydroxy-pyrazole 2. The reaction
is conveniently carried out under conditions known from acylation reactions for example in an
inert solvent, such as ethers e.g. anhydrous tetrahydrofuran, diethyl ether, dibutyl ether, dioxane,
or a mixture of the mentioned solvents, at a reaction temperature from room temperature to
boiling temperature of the reaction mixture in the presence of a catalyst such as Ca(OH),, K,COs,
AlCl;, BF;, FeCls, SnCl, or ZnCl, .

The 5-hydroxy pyrazole 16 is easily converted to a 5-chloropyrazole derivative 17 with a
chlorinating agent such as (COCI),, HCI, PCls, PCls, SOCl, or POCls. The reaction is
conveniently carried out under an inert atmosphere such as nitrogen or argon atmosphere at a
reaction temperature from room temperature to boiling temperature of the reaction mixture.
Preferably, the reaction is carried out in the presence of phosphorus oxychloride (POCl;) at a
reaction temperature between about 50°C and about 180°C. Optionally, the reaction can be
carried out in an organic solvent such as halogenated hydrocarbons (e.g. dichloromethane or
chloroform), hydrocarbons (e.g. cyclohexane, methyl cyclohexane, decaline, benzene, toluene, o-

xylene, m-xylene or p-xylene) or a mixtures of the mentioned solvents.
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Pyrazol i nes, Pyrazolidines and Derivatives in The
w@hewiost2sy of Heterocyclic Conpounds, vol. 20, PEI/EP2004/001477

Wi ssberger (ed.), J. Wley and Sons, New York, 1964,

pp. 18-31 and 95-97; K Ki rschid - 1H—Pyrazo|es in

Houben- Wyl Met hoden 10 der O gani schen Chenai e E8B

Hetarene |11 Teil 2, Ge&k&%mThiene Verlag, Stuttgart,

1994 pp. 433-448). Scheme 1 HR' Re R Ot HO/N N

R' R'' C3 substituted carbQetidxy pyrazol es wer ©s R"

prgpaafdvgxybqgct|ng sodi um If 2-bis 15
et hox a/bony? ef® egoXi dgoan iﬁlt ut®y hy draz) CO,Et
Rg a¥i ne hydrate in refNuxi/ng benzene To yi e
and r

espectively (Scheme, §"NAkyl ation of the ,WNTN
17

of pyrazgole 3 was acconpRlshed by protecting tHe
hydr oxyl substituent, which cdf be acconplished
conveniently as a sinI ether, e.g. 5, (other
protecting groups arg dedcribed in T. W G eene an
G M \Wits, ProtectiVe Goups in gxganic Synthesi

Vvley(®n%ersci-nc Y, Ne 3¢ ?
1999) fo 0 .v yl t?yéE%nd depr ot eco
6. Al kyl ation theNTiNrogen is typicall y~achgr€&ved
by sequenti al I'y trKatlng 5 wth a base and an

al kyl ati ng agent_ ., Typi cal bases for the 19
transformation }e sodi um car bonat e, potassi um

car bonat e, sodlun1hydr|de pot assi um hydri de,

potassium t - but Ne I @% §H§ﬁna H,ClL,;
R et e

tetrahydrofuran (THF). Alternatively 25 the
cyclization can be carried out with a hydrazine

SrEASELdn W 8 cﬂh‘lbbﬁyl a8 toadtahe1 PieHeaetal fep @ﬁ@ablaomﬁlfsh@i withpatkylsilane in
Fosae b ey con e LS G,

5 2ZriMathylsitie, ttiathylsiliné of¥gdchylkilape. ETflUokdacetBAeid NIRA s e preferred
SRl an SR, isthe erﬁeI:'I'reff]%wigél'céchﬂ. _I_tP&R}éleﬁ/e ggla%.;,_lgl?%ahFdrlofz. Tlett., 1986,
QI2IR69) dtrdactjonGopetratfre YroBu Cito §°C, prefe@PItat hlsdsction temperature

between about 5°C and about 50°C. Optionally, the oxo derivative 18 is directly reduced to the

corresponding methylene 19 using other procedures known in the art, .g., the Clemmensen

10  reduction, the Wolff-Kischner reduction and hydogenolysis of thioacetals or reduction.
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1994 pp. 638-641). 10 Di spl acenent of the chloride

with an ofBionally substituted sodibum phenoxi de or

sodi um pyridinoxide in DVF yields the 5-aryl oxy
pyrazole 7. The reac {'on is carried out in WD

2004/ 074257 PCT/ EP2094/ 001477 -27 tetrahydrofuran

(THF) or ot herApo omja=Na, YRR @uch as

di met hyl sul f oxi de ( O, dinethylacetan de (DVA) or

N, N- di rrethylfornﬁlnije e '(DVF) in the presence of a base
such as such as™ n-butyl lithium sodium hydride, or
sodiumtert-butoxide. TH& reaction is conveniently
carried out under an inert atnosphere such as nitrogen
or argon atayHdRERT, @HAT (b3 (i) BaoH) MeOB, (iRPEL, At HENRRAM
0C to boil ppaidecsmher @ RO\, ACI hg reaction mxture,
preferably at a reaction tenperature between about
10C and about 180C. 4- Al kyl pyrazoles were prepared by
reacting the aldehyde with an al kyl Gignard reagent

tThe C-3 ester or pyrazoles 8 and 25 (Scheme 5) are converted into the corresponding amides 45

by transamidation or by saponification of the ester which can be then be converted to the amide
by standard methodology (J. March Advanced Organic Chemistry, 4™ Ed T Wiley & Sons: New
York, 1991; pp 419-424). A pyrazole with a nitrile 23 is converted to the corresponding imidate
46 by treating the nitrile with an alcohol in the presence of hydrochloric acid. R. Sandler and W.
Karo, Organic Functional Group Preparations, 24 Ed., Academic Press, New York, vol. III,
1986, pp. 314-330). Amidines 47 are prepared by treating an imidate with a ammonia or a
substituted amine or, alternatively by sequential treatment of an amide 45 with phosphorus

oxychloride and ammonia or a substituted amine.

The C-3 carbinol in 9 (Scheme 6) can be converted to esters (20; R® = C(=0)R®), carbonates
(20; R™® = C(=0)OR®) and carbamates (20; R'> = C(=0)NHR®) by condensation of 9 with acid
chlorides or anhydrides, alkylchloroformates, and isocyanates respectively (J. March Advanced
Organic Chemistry 4" Ed J Wiley & Sons: New York, 1991; pp 392-396 and 891-892; S. R.
Sandler and W. Karo, Organic Functional Group Preparations, 2** Ed., Academic Press, New
York, vol. I, 1983, pp. 299-304; vol. II, 1986, 260-271). Ethers (20; R™ = alkyl or aralkyl) can
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5 atreatrhentiwithfidhobwtglalomiriuint Hyidtide 4ndiseditny bbwhydriddr Theresulting amine 24

fior ' . : ' j.tuye :

oS bR LG T B e s o
t dsterifibayion ofkEFuyieldedohecdrServading asfer 25 R ade) vihighi wesrgdyeed to alcohol

(sve ity i | .
(oL, B AR LA IR Bt M0 LAYt o
with a 5-hydroxy-pyrazole 2. The reaction 15 is
conveniently carried out under conditions known from
acyl ation reactions for exanple in an



inert solvent, such as ethers e.g. anhydrous
tetrahydrofuran, diethyl ether, dibutyl ether,
walcexanes7 or a mxture of the nentioned sol vePtHEPAN4/601477
reaction tenperature fromroomjenperature to boiling
tenperature of the reaction m? %re in the presence of
a catal yst such as Ca(OH) 2, K2CO3, AlCl13, BF3, Fed 3,
SnCl4 or ZnCl2. 20 The 5- kﬁfﬁ?"ﬂf)&/ pyrazole 16 is easily
convertg Rg a 5-chl orop;hrtazol e derivative 17 wt
chl ori nat i agent such 3s ( 2, HO, PCl5a Pd3,
SAG 3 Oghelrr@ ' ); nv&-ent AyO '
out ungeff an inert atno ucl as nitrogen Qf—
arggg@ratnosphere at apifeacti omenperature fgoMm room
tenperature to boiling tenperature of the reaction
m xt ups.r 260k ef erably, pheRrr=eeofEton is carried out 28n
the pegseneg of phosphor gﬁ,:@g@hﬁ oride (POC 3) at a
reaction tenperature between about 50C and about 180C.

Optionally, the reaction can be carried out in an
organi ¢ solvent such as hKgl ogenated hydrocarbons ge. g.

di chl or omret hane or A(:SI orjof orn),OEder ocar botggﬂ(e. .
cycl ohexane e net hyl Ao Olflecabi n €
t ol ue%%, 0 XYl ene, m xyl otlp- xyl'ene) %r am /es /N‘NH

of the nentioned sol vgaits. WO"2Bb4/ 074257 RY HS~

PCT/ EP2004/ 001477 -30 Scheme 4 0 0 O R15 HOB / CQZEt OMe
" (a) HOCOP (b) A / GOP NNRI~ RRNNR'NN 2336

17 Ris OW (c) O/ COEt (d) \ O/ | CREt 2 1/NN @

R/NNGC / R R 18 19 (a) R15C0CL, Ca(OH)2, Et20;

(b) POCL131 CH2C12; (c) At-OH, NaH, DMF, (d) Et3SEtH,

TFA, CH2C12. Re@pct#oa ofA th cﬁrbonyl(g)w to. @l kake 19

(sched® R COFsp— 1's- aC oprp| Wehesmy Tl kyTSITEng T =N,

the presence of a proti®-af LgMs acid. The regcithn X\\{NH

O

is conveniently carri out with 5 trinethylsilane,
triethylsilane or tri pro%I silane. Trifluoroacetic

acid (TFA) is the prefer c%(hproti c acid and SnChfais=0
the preferred Lews acid ( L. Comns et al., 30b: X =S
Tetrahedron. Lett., 1986, 7:1869) at a reaction

tenperature fromOC Eb 80C_preferably at a react¥on
t enperature Ar-O~o %\ /!L M. Ar-0O<Z#
l/\f’ N OTHE: = / =N,

N-N 0 ™= i NH
R R et
0
33 34

(a) 3,6-dichloropyrazine, NaH, DMF; (b) HOAc, HCI, H,0; (c) HCI, EtOH; (d)
H,NNHC(=S)OMe; dioxane; (e) HOAc; (f) NH,NH,, EtOH; (g) CIC(=0)C], pyr,
CH,Cl,; (h) EtNCO, THF; (i) KOH, MeOH.

Introduction of heterocyclylalkyl substituents onto the C-3 position of the pyrazole was
accomplished by modification of the nitrile 23 or the ester 25. Pyridazinones 28 were prepared
by base-catalyzed condensation of the appropriately substituted ester or nitrile and 3,6~

5 dichloropyridazine (Scheme 7). The condensation is accomplished efficiently with sodium
hydride and DMF. Hydrolysis of 27a or 27b under acidic conditions with aqueous hydrochloric
acid and acetic acid resulted in hydrolysis, decarboxylation and concomitant hydrolysis of the

chloropyridazine to produce pyridazinone 28.



bet ween about 5C and about 50C. Optionally, the oxo
derivative 13 is directly reduced to the

weormespsndi ng met hyl ene 19 using ot her procedRCBEP2004/001477
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known in the art, e.g., the Cemensen 10 reduction,
the Wl ff-Ki schner reduction amd "hydogenol ysi s of
t hi oacet al s O{tireducu on, WO 2004

PCPFERS s padiaps RS actas PP b gt fpatioy of apy acglhygggzide 29
/\Kliﬂ@Hosgené @i aquGraNRGRdcHRE/ciNbdhy] ddnidmdn; dkylkchlotsiprnkates eay the like) to

A5 e it o R by oo

4Metho§c&)z dHW@Rﬁsch&bEheiﬁzh)He(dr@ne N Ok1] 3,NBDHERE;i Verlas OBk @drt; 1994,

5%%{6‘2':(?0 erhe Z)p%{z)%ﬁg %g%%hyglth 216,52% &E\%ﬁ z%(g%_ge P&%ﬁ%& byT&gdensatlon

cdr:m Erdligd imidute 31 el wethoxyspeatomd hedrazidsswiieh proguce a 2-methoxy-3,4-
i Tt L e S T el
nibiefieciid Hyunder aciklisreonditiens AH dedsticysgmeriad Heie (i vyta 1985,65:2606).
EQItea}I% \({)}](,&9% gl SSof l\f\gé’}vl NQﬂKoxygeg%yl @Bra‘lﬂd%s azgﬂfiawéson s reagent can

eVVIt antril IS converted to

@sm@mp fhg tipdizratedB. ﬂ@awmﬁffne%ﬁ Befl-tShe qﬁ"tz rlf 1 Y8Ricth
aftiBbleRlah ch@béﬁ%a&ﬁ%%ﬁ%ﬁn@ﬂaﬁ'&ﬁ df Qﬁd&lﬂyﬂﬁzﬂ@ 9l witlRethyl isocyanate

Sandl er and Organjc Fun na]
Prasat a- 85~ N—%bwyfhygeggeeﬁ Cé’CI;I;ZFé %,LE% upgp freatment with

| hdthanoiOB&assiap hydb4idd30) .  Anmi di nes 47 are prepared by
treating an imdate with a ammonia or a 10 substituted
amne or, alternatively by sequential treatnent of an
aihelehetbboanyl chntpining [side chins vexycbdsaible g egditiagmaiations oraddy

aé:ﬁesBlélte é’l(gtﬁld é IpPSéP or} Vghlcgié tIgarloS %@6 Qorgﬁl srk&e %? R@@e sﬁgceptible to
carckzopialicedispldc@2@ent B Betero@omOpIRG prodwndd dwritvidazald sylppdyl (67),
S AT D ARSI By 55 i 1.
i b@b@gaﬂata@srbmestp@@lf heterpgry) bstienis antpiairdeeeddypdding an

C%)%fﬂgﬁ&tél}(/ Igfli;t&teﬁ% S%H]XM’I&%MC gbn%%ﬂﬁd to M%%X&E \K/V,\Ilth %ﬁ%ﬂyde@@ntalmng side

Crhging (eee- ﬂ:@fﬁ dellayred by @d@qﬂyc ﬁn@ﬁéqutthecgﬁ@mokﬁlawgoand subsequent
Eiﬁ‘éEh §pr1a Newee eXfies 456014 46 and 498 3He@ﬂ>ary2 %I%Mocycles also

6 260- 27 @? %é% %3 = al?é(
aqaawm%od%ﬁﬁbw@ oarys g L3 Vg muliple bonds
(see, e.g, J. March Advanced Organic Chemistry, 4" Ed J Wiley & Sons: New York, 1991; pp

836-839). Thus cycloaddition of azides to nitriles affords the tetrazole 73 (example 36).

DOSAGE AND ADMINISTRATION

Compounds of the present invention are efficacious when administered by other routes of
administration including continuous (intravenous drip) topical parenteral, intramuscular,
intravenous, subcutaneous, transdermal (which may include a penetration enhancement agent),
buccal, nasal and suppository administration, among other routes of administration. Oral
administration can be in the form of tablets, coated tablets, dragées, hard and soft gelatine

capsules, solutions, emulsions, syrups, or suspensions

For the manufacture of pharmaceutical preparations, the compounds, as well as their
pharmaceutically useable salts, can be formulated with a therapeutically inert, inorganic or
organic excipient for the production of tablets, coated tablets, dragées, hard and soft gelatine

capsules, solutions, emulsions or suspensions. The compounds of formula I can be formulated in



be prepared by the WIlianson ether synthesis or
Mt sunobu reaction (March supra, pp. 386-87; S. R

wGandioerzsand W Karo, Organi c Functional G oupPCT/EP2004/001477
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Preparations, 2nd Ed., Acaden c Pr ess, New York, vol.
[, 1983, pp. 129-133). The W [13%nson et her synt hesi s

b
%tﬁng %&f %%%%ﬁl?@%é&%@ Utgarlpgrk or exaglaﬂ fe gc())nlaﬁloeugés of the
NorBbell inRdhhiyt @6 &t adthiéiSted ofdl1N a%ﬂrmbhgicﬂbf dvegptabis salts. Because the
r tetr

(DVF) , onitr | l e
csaeeing® SR iy lien SR SOV RPRAS) Gl adfers
ydiisinslyiobsBldiml alids dlutioxicd buffq:remtomrp}mfraboma?mp 7.5).

S%yg@og%ﬁ)ﬁ n %%CS as Etg él?&rals n%g]cagoﬁnggs%?ﬁ %E Fa%rb%%@écﬁm the rPresent
seondposiiony- Seitdbiel elmpq@tlts: far teletst caated dablsts, dlragéee,rmé hald lgpletln capsules
baefg WeE letI%?lg lﬁ%)sz]s chn‘lqt]agch 3?19 (a%\i%lﬁge(;'thegt{o? ftfi& %Q& ¥te£{c acfd¥ s salts. If

ternative e carnino
cdmw@r the ¢blets crsaps0lesinky/be qnaﬁrweatm svséaa%qdé@lew bh staglard techniques.

lhﬁ{) 8 egcﬁﬁ Fﬁts ﬂ)E ?d?@%la@ e caPSIIAAGR, Bk eXWBi e, RERRBIRALS, vaaQ% fats, semi-

M t Sunobu” condensation (March
st and {10 poiols. SESgble FEBIRAIERITIERI0D $OHHIER A5 TPF SHFRp Water

agahd, %1091[(@5\/ Eggﬁs,%mcéﬁﬁor(vgg%tabﬁlo'ﬁs =S exGpiRamRk@Hositories are, for
(22; and

a0l PEEl(9S Mg ol ey R eeR) O ST R table
f &Q@iPidnheor JoluBibhisead 6yddps fajs'itefal Gea), NriRRImpdy, v@ﬁiﬂ,q;exh}toisai;accharose

Vi ey et eroe Fremere i endiaf fy B B

[ fblﬁﬂii&e@hﬁdhl&hfs)/w@ﬁng adpnits iemebifarsdsvienienkat, eslorasts, favorints, salts for

208 PB4 S0 S SUBRLE i

aprepeeationg imajaalmlctm@nwtlmr i:h@glpagl@db’ agtiechgers kaaa in the art.

correspondi ng sul fonam de (22; R13 = SO02R6) WO

2004/ 074257 PCT/ EP2004/ 001477 -33 Schene 6 Et (a)

Af)th@ $u1tab1@pm;3utlcpj. qarriey gnd ggirfpromiations %'%gesmhe@)m_&engngton The
Ar ] rfc) PALE @WB%%%&'%N H, “NI\'%HRMCE ﬁuﬁ{shlgfg\lcl%mpany,

gbg-l) 2NHRi 3, (c) R /N
i 1%k Rﬂmgg Egﬂon, %ﬁ“s}ét’an@t Representative pharmaceutical formulations containing a

compound of the present invention are described in Examples 6-8. A skilled formulation
scientist may modify the formulations within the teachings of the specification to provide
numerous formulations for a particular route of administration without rendering the

compositions of the present invention unstable or compromising their therapeutic activity.

In particular, the modification of the present compounds to render them more soluble in water or
other vehicle, for example, may be easily accomplished by minor modifications (salt
formulation, esterification, etc.), which are well within the ordinary skill in the art. It is also well
within the ordinary skill of the art to modify the route of administration and dosage regimen of a
particular compound in order to manage the pharmacokinetics of the present compounds for

maximum beneficial effect in patients.

The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. That dosage can vary within wide limits and will, of
course, be adjusted to the individual requirements in each particular case. For oral administration,
a daily dosage of between about 0.01 and about 100 mg/kg body weight per day should be

appropriate in monotherapy and/or in combination therapy. A preferred daily dosage is between



Ar-02zZ /| CH2ZCORZR4 (ems Ar-O Z (CH20Ri3 R ~NNi~NN
25 R 26 (a) acylating or al kylating agent; (b) (i)

WORMD072RBP, phthalimde, (ii) NH2NH2 (c) (i)PSOERR24/001477
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(ii) NaCN, DVF; (d) (i) HO, HOAc, H20, (ii) MeOH,
HCl; (e) (i) LiEt3BH, THF, (ii) NaBH4, MeOH (e)

acylating or alkylating agent; (f) (i DI BAL-H, (ii
NEBYA), 1 ?Vg@bi?“t otpimerke ch?yewqa%wcaaafﬁgeﬂa%mﬂ én%ﬂwut:%()#)ml%%ﬂ body
g\gﬁ%ﬁrf @hd M6t pRff@reR 1AL Gﬁ%ub %r{)lﬁ(])anélkpocﬁi@%@lhf ﬁ&ﬁlﬁ}ﬁ A typical preparation

] ISIng conversion o e prinmary al cohol to_an
AV LpPRIRB AR PSS RVl R T el et ¢S con e
SsaetiMBeere@ Ydig@e dobhe of @sdititlddipsapes, bipicallR Betwesh lead 5 dosages per day.
reduced to the amne 24 (R13 = H) by sequential 5

treatment with diisobutylal um num hydride and sodi um
bircaibydimette of thhvamverion) thé g verumpewidor a(skll Gan-be lfimingterdglan

treated with acyl ating, al i .
cgEpaon i g Bl igacdt Mo B e Bl g i,

t dmetheonanempleoxidenrgveestt@nscipaseRibibitor eHIViprotshsevighdbitor. When the
reauc .. : = . g . . .
SO Ay LBy it v
dasutrthdxsd vighouebe iv@eehdye0td pEnt pmrp@péoga)ﬁmémwmemaﬂ
SCARIER 6 Fbraby, ShchRabtnidandd (cBdduredNor SdoertiAPwitl re§ett to that of
SRR O fhopll. RhopBofyianc g RO S5 R CopEt 27 e
Rhengipgide dgivatves R'Congpyreptagiminstration| spsqdherejyy thys jpghpdes

( Smidiktddoh of BS adedds at B bardbkiine dRiaf dikf¥eMides R1' N- N HS(

32 O 31 Et EE H25: R=CC Et Ar-O/ N (gamAr-0O

[/ 2 NHRN-NO 2 RIINN X II HO 29 1(h) 30a: X=0

It will be understood that references herein to treatment extend to prophylaxis as well as to the

treatment of existing conditions, and that the treatment of animals includes the treatment of
humans as well as other animals. Furthermore, treatment of a HIV infection, as used herein, also
includes treatment or prophylaxis of a disease or a condition associated with or mediated by HIV

infection, or the clinical symptoms thereof.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can

be the appropriate number of any of these in packaged form.

The compounds of formula I may be prepared by various methods known in the art of organic
chemistry. The starting materials for the syntheses are either readily available from commercial
sources or are known or may themselves be prepared by techniques known in the art. The
following examples (infra) are given to enable those skilled in the art to more clearly understand
and to practice the present invention. They should not be considered as limiting the scope of the
invention, but merely as being illustrative and representative thereof.
Example 1
5-Hydroxy-1H-pyrazole-3-carboxylic acid ethyl ester



30b: X =S Et OEt Ar-O~, 4 1, T~11HEt (a) Ar-O PT- 1o
HTT-1 NTH Rl' ORao Et~1T 0 33 34 (a)

W@ 204074028t or opyrazi ne, NaH, DMF; (b) HOAc, HCIPCHEER2004/001477

10

15

20

25

(c) HO, EtOH, (d) H2NNHC(=S)Owe; di oxane; (e) HOAc;
(f) NH2NH2, EtOH; (g) CLC(=O) GI38-pyr, CH2C12; (h)

Et NCO, THF; (i) KOH, MeOH. Introduction of

het erocycl yl al kyl sphst@t ue to the C 3CPgst tion
of the pyrazolgqywas |_acgonpli by nodgfycati on of
the nitrile 23 0r € st Okt 25— P¥r imazi{poes 28 were
prepared by baseq(catal yzed condensati on &f the
appropriately substituted ester or nitrile and 3,6 5
di chl oropyri dazi ne ($chene 7). The conden8ation is

acconplished efficien Wi sodi;um  hydr i g

eyl St Wl bnd it SRl Ay feneonc and

aftitred s 20k, Giothesolwtion avas alldad H00ok bf wetacicitl and g eastion pixture was
hy.dr Si.S ar box [ ' ' 4 th

A L L A B RSO s A
WL BOD G074 257 stHRET fERR 6@l 30T, Tiggeaction was brought to reflux at

- 2,37 0j.hydro-1. 3 .4- 0 '
PR i P2 by POt s SRR o B ERP Blerature and
(@tracenvidadteyl heetgeaid veshadaritholfFd hydidchiode aad. saturgfed ypdium

hl or of or At es hi:ke) | ATHGE 16 B61d an oil

elcsal(%l?oél teg!é('iﬁ%? a‘gg‘?%nh?l%.n bbée?ﬂ#g?%v&lﬁv%?ﬂeﬁ&r%ﬁ azol ésﬁi n an ofy
Holit shictidsab thed/aitiraidd with e 2: 1opighird of disghy! ethesihgrames to yield 3 (10.00 g,

Al | lidq- e IR ETSt wt gart ;
1530 S8 B%yiéfggdéﬂg)ﬁ?sigﬁg%eug jray); 2 (V]
2- Ox0- 2, 3-di hydro-1, 3, 4-thi adi azol es 30b are prepared
by condensation of an O al g¢hmpgrizdate 31 and
met hoxyt hi ocar bonyl hydrazi de i ch oduce..a .
- et hoRyieg; Bty IS B c e VRIS 95 a2l gt ester
hydrol yzed to the corres oqdin
2- 0x0- 2, 3-di hydro- 1, 3, 4M&{Bw§Idz0l e 30b under acidic
conditions (H. Kri sgpn];fdmimolal . Helv. Chico.cCcagtta
A

1982 65: 2606) . i VBWY cycl i z@ei on

N-acyl - N - al koxyEaRbonyl hydrazi i son's
reagent can }}f(ga(i;ﬁgct I‘y—pT‘Ud'U%'eiﬁ%g ih)adi ol e (B.
P. Rasnussen et dfi. Bull. Soc. Chico. fr. 1¥85 62).
Tri azol ones 34 cg,jp be prepared by carbanmoylzation of an
acyl hydrazide 29" with et hylgiésocl\gan e %)gllr%l eifd an.,
NE-gelpronef i anpyraRirdt @ PP g0 45mppb i L5 Jipfgtpyliormamide was
t Lo 6tCad$uttP@Rith LRALAFEND. WAL (12, 8HRLAIRBOBDCS Silylation Reagent
pot assi um Q&/ roxi de. 15 Ot her heteroaryl - cont ai ni gﬁ? .
d reaction was

s{Addriehh pnaddodand thegsrcdien Wrestigpd &5 gt Bt 1oRG IFRReFAREe

I g@abled by BLGASRAD Sy ahdktdctBDFIH £BY] avdlite.The combined organic layers
Hal onet hyl conpounds (s

., €..0,,..37 i bl
TR (36615 s AP s
PrepfbuiEeeH vEAR th ieldazik-oll: YhevetideytrodubtAas purified via silica gel
P éﬁ%é%hg&%'ﬁ@é@é%%ﬁﬁ ggeg%e @;@ ‘%cg%drﬁ HE Gl 85 kel 5 @64 g, 94%):

LRMS (electrospray); m/z [M+H]* = 271.

Example 3
5 —(tert—Butyl—dimethyl-silanyloxy)-1-(2,2,2—triﬂuoro—ethyl)-1H—pyrazole-3—carboxy1ic acid ethyl

ester



Li nkages to a carbon atom of heteroaryl substituents
can be introduced by adding an 20 appropriately

w@eakoc26d or ganonetal | i ¢ conpound to a pyrazoP@r/mpP1on4/001477
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al dehyde-contai ning side chains (e.g. 105) foll owed
by reductive renoval of the car¥inol noi ety and
subsequent deprotectlon i f appropriate (see exangles

43-44, 46 and 47). Etyl and heterocycles it
can be introddﬂéd 1 3] di pol ar cyclaﬁgk;LgﬁQ?of
1, 3-di poIMe(De$tp0 S,Nand tomott | MlegChdi Ne

e.g, J. Mar ¢h medvancgd O ganic Chem stryge 4th
Wley & Sons: New York, 1991; pp 25 836-839). liﬁﬁs
cycl oaddi ti on of a2|des to nitriles affords the
tetrazol e 73 (&®BhpHe 36). DOSAGE ANDS:ADM NELESFRATI ON
Conpounds of the present invention are efficacious

rsllalehml aihst BRe e Hm 64 her06mmel wandissolyedrinnisgels off i on ‘

co |ntra Q dg i I

pdépgtﬁy m1cfg (? 5%8 g and cmgﬁﬂl ﬁ{s(g a% élﬁ%% Ea%)ongf% was then added to the
Sﬂdm:iuﬁ ﬁﬁb&ﬂ‘d&nd {tinad Satdb mﬁ whildhpucdingrwith mn:ogamdana)mo 1,1,1-

et ra t

EBOJ fl 31 g@%h%n g?maﬁ w%s%ﬁ&aa)rcrl%%d 3918 e%LacPQrfo u‘%ﬁ'turggrgs stirred at room

atdmrpenatsterfalt 240dn Thereadtion svdsrihen Bmumt toanﬂlc@ﬁqr peadditiopdl @4 h. The reaction
f&{sraugﬁclh&f%)}l Rt SddifR F@/gtelt Q‘H‘% ﬁﬁx%u.r %@&@ﬁfmd Bk ghﬁr&getate and washed

at1'ne " capsu uti ons SI ons, Syrups,
oWlﬂswﬁmtﬁkWéW@ @@Wtelsﬁéﬁqmwﬁﬁra@ﬂ lyriee. The mixture was dried with MgSO,,

PRaLIBeRULL &@Jen%ﬁ@@crd% VS0 }E@@ aC QIR 5}6&3 mﬁ@uré’\@hs] pudiSied by
their  pharnmaceutically useable salts,

f Bogproln FhE oo nbY é’B@tﬂPPE’&P’P of hexaes: eth}/lﬁs?t@ta (Sl S po afford 5

ORI NI, e¥£E s for the production of tablets,
coat ed tablets dragees, hard and soft gelatine

capsul es, solutlons emul si s o suspen3|ons The

S g 9Tl S 3T et gt o

phar maceutical |y acceptabb rrier. For exan&&ginthe
conpounds of the_._presen nti on can be

adm ni st ered orap@? arnacologlcally cqpt abl e

salts. BecalMeG1rO Yunds—otThe pp $anvent|on

are nostly matermﬁnlubl¥ t hey can be adm njstered

i ntravenously in physiotpgi cal saline soluti F(e g.

buffered to a pH of about ¥.2to 7.5. 5 Convént i onal

buf fers such as pHR'sphHIEE, bi car bonat @Rler CHjGF at es

can be used in the present conpositions. Suitable ]
eﬁm siylemelsthens (18, 823 mmobaras dissdisiddn 40 mirod dishloromgihgne and stirred

dgr 15%{3 ghg é §s co@{lg to(f ?ran ﬁ?‘fmlf&’ aﬂ&h@lﬁfﬁ i N

ar erivatives thereo talc, stearlc aci d
OTetIabﬁylsalln:tomum fluoridekydratel(1.36ge5 2 amhel)gvas theg agded Ite the paagtion vessel
bﬁld%ﬂ&\%d % 5.101%{] hé:%ﬁ%ﬁ(?ﬂ @ﬁ%{u@tﬁ «%ﬁﬂh@é’ddﬁfoﬁ I’g,@l ?a”ugated sodium

t echnr ques. exci or “soft atine
Clapagmn@@ sgluéon zfné,ex@@gﬁp\[l@ dmlab@@pqﬁ]@m@ Bl coml %ngk grganic layers were
f Rbtfer wiShBd V%@l widdriitbndREe, it sh PREYLAna. fﬂt@féﬂt ahd é%l\ient was removed

exci pients for injection solutions are, for exanple
wivasuo togigld mpale zﬁﬂem%lr dhe prafls piaire FpsRuEfiph bipgilica gel
vaﬁ&hﬂ@é@}@wl@l heihbs: @11 Bce@AS 130N @ iSe the HesEbPProsict 6 (R'€SCH,CF;;
? for exanpl e, natural and hardened oils, waxes,
fh‘%& §gﬁ1-I|qU|d or liquid polyols. SU|tabIe
exci pients for solutions and syrups for enteral use
are, for exanple, water, polBgammpleSaccharose, invert
sugar and gl IEtgd5-hyiexpidpymacderdicahbxypic epidietiyl otes can
al so contain preservatives, 15 solubilizers,
stabilizers, wetting agents, enulsifiers, sweeteners,
colorants, flavorants, salts for adjustnent of the
osnotic pressure, buffers, masking agents or
anti oxi dants. The pharnaceuti cal preparations may
al so contain other therapeutically active agents known
in the art.



O her suitable pharmaceutical carriers and their
formul ati ons are described in Rem ngton: The 20

weiognzesand Practice of Pharmacy 1995, edit edPOYEB2004401477
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Martin, Mack Publishing Conpany 19th edition,
East on, Pennsyl vani a. Repr esent%ﬁ I ve pharmaceuti cal

formul ati ons containing a conpound of the jﬁ

invention are des¢ribed in N 6-8. A ed

formulation sciefltis na% ;2%1_%§§Ehe tgﬁﬁﬁ?gfions
e specifi1 cHO

wi thin the tedé@ ngyo ﬁﬂ provi de
numerous fornulatio for a particular route of

adm ni strati on w thout renderl ng the 25 cEﬁp05| tions

of the present invention unstable or conpr2m sing

their therapeutic activity. In particular, the

nRebtit h&a{100mIgfwab Bdiep hR9aMppERTReKING 3 stlaticredTd@thyldxelatetate,

N BRI T SR AT L MO —
(Gﬁipﬂete hoeslntidnedf iethn] hydsizine | dxhla@tsalog®, 1 269 )nmoMllhdb ndr &f warm water
xv??s] ad@%lt cﬂ‘oq 1tsehv%flﬁsrtlgrll ?gg Qﬁtg? gelllé%(h 4 Stilgtg% t{)r 3({& tﬁe reﬁ d§I$mmMe was
t treled datoemdémpedatim) rotred tnto watanzdld@mim@é m@g:ﬂryism:e@te dhe combmed
J{ﬂl&fd%%g wiRWRGKE q(llljh%rlﬁé HRind &lv%qag&/eh [z}?vacuo to give.crude product as

rmacoki neti cs of present COﬂpOUﬂ X1 nmum
b@br@fvp ellnsolidf fhis ges}dﬁe rgyaq themnfriguratgthwith @2 ﬂnmlxture of diethyl ether:hexanes

" oMUY io§ & Yo kiR Gl iRm&ﬁEtrosﬁﬁ%}J MAteLngs
means an amount required to reduce synptons of the
di sease in an |nd|V|duaI That dosage can vary Mﬁthln
wide limts and wi copople e a(dj E
i ndi vi dudiChley fP@ﬁ‘éﬁﬂ%OPFql?Yle]aI%ﬁYf T eupay i ad ethﬂ&ﬁter
oral adm nistration, a daily dosage @etmeen about
0.01 and about 1 OBt body wei ght g%f Btd be
appropriate h@ herapy and/or_in conb/na ion
therapy. A preferféd daily dosage i s e Mo
2004/ 074257 PCT/E§2004/001477 -37 about Q.1 and about
500 ng/ kg body wlight, nore preferred O. 11484 about
100 ng/ kg body weaght and nost preferred 420 and
about 100 ng/ kg body wei ght per day. A typica

PASRRE BbitN ﬂas‘l&'cbﬁtaﬁﬂ 180 ML fof @ m@&mﬂéeﬂﬁ% toBs @detto §%%nd purged

active corrg)dm é@ The dai | y dosage can

iR Pifregea Limethylformpnide é14d7§s€aa%1 rgpol) Waﬂ?dél?%l@tﬂi %@%@w for 5 min
t kG abilo¥ ﬂ&&sv& okida h5%, H08R\Es REed dR¥ 1y wild Iﬂamtammg an
enbodi m=.~n]t3 he i nvention, the active conpound o

slaternab@mpﬁretumﬁOFﬁl staplation of thechydornptrhaste @008 148 m@)rdlssolved in

afol M, 624 2- %%fw%%s%ﬁda s %L&)Qﬁé ﬂi’iuﬁeec‘!feduﬁ&hy formannde and

transcri ptase I nhibitor anot’her non- nucl eosi

r ghoeptoaistorpohbeide pt08€e Upoihb coroplete pddiiow of ﬂ@the'éa@@y pyrazole the

i nhihj Q ts

PR e O RS UGUONA ol el

thha'tllyi thereaction sgehdateti e 1 HEEC [for|2k1)h Tigyredstion mistea seslregweed from heat
Oﬁbbgo Jgﬁ’ﬂ}) 100 ?}ﬂt'%m%ergmrevﬁy? £ss | 1 d1ch18rto%t§¥u%tamll ﬁ%osp]%orus oxychloride were

cemovdrie necugto weld Laélapk ail. T\hp oi Wmeép\@latdlswiquhaan ofcesstolfi gaturated

Lo e e O R AT g O i
abjémixugof tefrabydenfian iudetiyl aggtateg pridfveaskndy with Vigter and ghep prine. The

r?ém@&h‘d&g %@dﬁ@cﬂa\ﬁgﬁm £rﬁfe$£ﬁ%fh@e%~°to betael At Q1. tTHé%Ircmﬁ&twas
to pro laxis as well” as to'the tr

AT RS 8 omAoTT Ry xRS ARSI G SRS g poduct
I noudesps:ne treatment of humans as well as ot her
animals. Furthernore, treatnment of a HV infection, as
used herein, also includes treatnment or prophylaxis

of a disease or a condition associated with or

nedi ated by HV




infection, or the clinical synptons thereof. 20 The
phar maceuti cal preparations are preferably in unit

walomage2forns. I n such form the preparati on PGI/EP2004/001477
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subdi vided into unit doses contajning appropriate
quantities of the active conponent. The unit dosage
formcan be a packaged prep?ﬂi;(atl I’JI, t he package

T S A S T

25 anpoul es AI so the unit dosage forgacc?n be a
capsul e, ta® ca€eEt or | ozenge it CDL,Efcan
be the apprdﬁlp A&\ nunber of any of these‘lﬁg\%ackaged

form The ¢ N of formula I ed by
various methods _Khown in the ar€ anlcl 30
chemistry. The d®&rt]| ng materi aI S f he ¥Vht heses

are either readily avail able from conmercial sources

or are known or ﬁﬁy t hensel ves be prepaked by

techni ques known in the art. The follow ng exanples

( Scrdﬁum)lychide (@i%/mmnn@aleﬂa@m%g,tlﬁmsmol}swasl adésdl dortichivise &r 3-chlorophenol

p@e@%?z | nv %%%ﬂ%iﬁﬁm&%ﬂ ’?‘gt%#tf mg{"?d%gnég ttgge%rature After the

| th@m@sotmen stug éordﬁ ntilvela (2.0 geh? o)) astdded iedne pagion and the
%%ggégp Ittllelﬁ} éa’a_?y (ljy S ?ﬁnﬁ%r e?nst% i Elt JI‘]\:lélere% fen%ItUIe %?as then cooled to
etohmyl terepﬂrfﬁurem meomu&ams E 5 Mddaﬁﬂﬁ@ﬂfawmwﬁan Thé&rude @roduct was

C%F‘%tec? 1% aalc' ie\l%jgy{\lér& %fs é%l ljc%eﬂsﬁg ac t%ti 3N1cgl§g' C(?hlbéléed Oégamc 11133ers washed
waish @ |1 DEVSHQI end brineod e solverts somasiané mamuo Jihe erudeipogict 2@s then

”ﬂnﬂrﬁea_ By Lill&: %%P&H&m&&g{rm (ﬁﬂﬁﬁgn @Q @e{%es%ﬁ Q&Ya'teﬁ t@ﬁélq Te(23g) s

reaction m x tirred for a further
mwhltwadalzw\%(%ﬁ@ww} /R I‘éfHHe3(3@ 47 g, 138 mol)
was added and the 5 reaction mxture was stirred for
an additional 30 min. The regghpRs Was brought to
r g(b,53Diaorb YRénck Pr4-Adnydrox iRy S ACIPraPY-a pyiabee 3 1cafBxaid acid ethyl
from heat and cool ed to room tggperature and
extracted with ethyl acetate and washed with 10%
hydrochl oric acid, saturated sodi um bicarbppate
sol ution, vvateommd t heg prine. The sol vent was
removed in vacuo t eld an oily soli gion
thentrlturated h® 2:1 mxture of dlet@ [\ N
exane oyléTIdS(lo 00 g, ~L0 B82% as m@an
of f-white 3 4 LRWB (el ectrospray \M[M{-i:ﬂ,lﬂ- =
157. Exanpley
5-(tert-Butyl ¢gi met hyl -si | anyl oxy) - 1H py}azol e- 3- car bo
xylic acid ethyl ester Me2(tBu)SiCl imdazole CO2Et

\ C@Et I NF IVE # \ \ 10: R = Me, Al‘ = 3,5-di‘Cl'C6H3

CO,Et

Methyl magnesium bromide (3.0 M in tetrahydrofuran, 0.9 mL, 2.7 mmol) was added slowly to a
solution of the 7a in THF:diethyl ether (1:6, 30 mL) at —30°C. After the addition was complete,
the reaction was stirred at 0°C for 2 h. An additional 0.3 mL of the Grignard reagent solution

was then added, stirring continued for an additional 1 h. The reaction quenched by adding
saturated aqueous ammonium chloride. The product was extracted into ethyl acetate and the
combined organic layers washed with brine. The crude product was purified by silica gel
chromatography (10:1 hexanes:ethyl acetate) to give the title compound (0.93 g) as a colorless
oil: LRMS (electrosprayj; m/z [M+Na]*= 409.



M di-O-- N HON3 HMeH H15 3 5 A solution of
hydr oxy pyrazole 3 (1.00 g, 6.40 mmol) in 10 nL of

wal2ovehest or mam de was cooled to OC and pur geRPCEPI004/001477
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nitrogen. 12.8 nL (12.8 mmol) of BDCS Silyl ation

Reagent (Al drich) was added add-the reaction was

stirred for 24 h at roomterrperature The reactlon vvas
guenched by the addition of Exgle 2 and extracte

et hyt(3, Sdushiare: -Pheogy bR o RERRY  H B YIa4g &P Sadex jspe ity st
further washed with water and brine, dried with MgSO4

and filtered. Exc§$s solvent was renpved in vacuo to
yield a dark oil
silica gel cH®mat aphy wi t h hexanes: et yT\ acet at e
(9:1) to afford O d2$i red—si+yl et her M4 g,
949% : ctrolgpray) m z @l = 27
Exanpl e 3 i-Pr i-Pr
5-(tart-Butyl™=di net hyl -sil anyl oxy)-1-Q\2, 2, 2-trifl uoro-

et hyl ) - 1H pyr agpl e- 3-car boxylic acid etlhhyl ester WO

2004/ 074257 PCT/ EP2004/ 001477 -39 C02 Et CO2Et . M M

Me C i -18: RAaMpnuyes edstlGHs N 3115 R wiMepin= je-d4CEFeHs

5. Rl= H5: Rl= CH2CF3 The silylenol ether 5 (Rl= H)

(110 Sbiiion 6f AEhBNOI6Y )B6 metiohsadl wifthoioacetib acitl (103 mL, 17 mmol) in 20 mL

| for mam de er. ni.tro nd.-.cool
e bR B Sl U880 e 5500 Sl by Borare. A
N I tatl whmdl (ma' mLetﬁietlﬁ}cbﬂilaﬂeEme adedhind the peaciioragiod pyernight. A further

n(S %rgﬁlc e1e h§51s1bvae w%ﬁ,] eeri d 8 dieag)dgl%, &Ez{ H&J Vggst J&ﬁx?ﬁte( a]ftepgl fditional 5 h. The

ot e reactron mxture was
sioiwentemhs a¢maved i vaterpide stsidne whoipkepaptin etf @ceteia and washed with

SRR onki® ﬁcﬁ%wn%d E e. EPﬁe adad ﬁrb&iﬂ@{xzaszﬁlmﬁ:crd B 8lica gel

reac Ion was quenc dition of water
nihxematesraphs (2t eganeagthy alcﬁat@} w}ve a@éttlﬁpemawd\ﬁ%%@dmm

P& Al @ium bi carbonate sol ution, water and
\é\cr‘e%ne.%f% n%e@tlﬁge was dried with MySO4, flltered

and the solvent renoved in vacuo to yield an oil. The
crude m xture was purlfledfﬁ%2

chr onat dgr&smichiprephepexBrttr g - %?PI‘PP@& gﬁé’g aé?lfc{wﬁj -methanol
acetate (85:15) t%iafford 5 (Rl= CH3i 1. %ﬁ g, 85%31'{

CO,Et CH,
7 N e

\ Cl~ e ]
i-Pr \ i-Pr
Cl
8a 9a

Lithium triethylborohydride (1.0 M in THF, 3.0 mL, 3.0 mmol) was added slowly to ester 8a
(0.54 g, 1.5 mmol) in 10 mL of tetrahydrofuran at —20°C. The reaction was stirred at —20°C for
30 min, then at 0°C for an additional 1 h. The reaction was then quenched by adding 4 mL of a
10% solution of acetic acid in ethanol. After 10 min, the solvents were removed in vacuo, the
residue taken up in 1 M HCI and the product extracted into ethyl acetate. The combined organic
layers were washed with saturated aqueous sodium bicarbonate and brine and the solvent
removed in vacuo. Purification by silica gel chromatography (2:1 hexanes:ethyl acetate) gave 9a
(0.42g) as a white solid: LRMS (electrospray); m/z [M+H]" = 329.

Example 11
3-Chloromethyl-5-(3,5-dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazole



Exanpl e 4
5-Hydroxy-1-(2,2,2-trifluoro-ethyl)-1H pyrazol e-3-carb

we@xykiozs2ati d et hyl ester 15 COREt CO2Et  Me \ PCT/EP2004/001477

Me3C-Si-O/ NN-- HONN I\/e~4§ CF3 5: Rl1= CH2CF3
6: 11= CH2CF3 The silylenol ether *357(1.84 g, 5.22 mmol)
was di ssolved in 10 of di chl oromet hane and stirred
under nitrogen. The t reH@H cool ed to 0Bhand .CH,Al

stirred for an addl(t) ﬁa\ 15 min. Tetrabutyl ni-um
fluoride hydrat g (4 N5 22 ngl en~q@atled to
the reacti ofl™vg 20, nd al | oned for 124 h.

The reaction enc by the addi tbopZof &&furated

di chl or onet hane. %he conbined organic | afdrs were

further washed with ter then brine, dried_ with MpSOH

and filtered. The sol¥ent was renoved in vatuo to

yield a pa elow0|l The crude m xture was

purt PPP@&EW“% O 13l g mmel) Fanadded frapitige igiap fee-cold solution of 9a (035 g,

h exanﬂﬁolemhml mi26Rtiell @ okhakk. IA@telgl N %et shﬁzeﬁ%ls Eéi\g)ved in vacuo, the

prod
o “%atﬂ(ﬁ‘y‘&%%%w%ﬂraﬂw&% md@n%bleaé?%%yﬂnﬂéh%?@camwed into cthyl
e s hﬁﬁ&éﬁﬂh%@%bﬁ@‘ﬂ@&uﬂ@ﬂdrﬂ?&@ QAHID JkK Brine AQ t€Blvent removed in vacuo

el O P haaimStraiarett el virapEhiget g LB e orrosprayys e
sofM#+HOBr 3. di et hyl oxal acetate, sodiumsalt (12.8 g,
60.9 mmol ) in 175 nlL benzene at room tenperature.

thyl h
et hy y(ﬂf@325ﬁ?ch109 S %&%,gét .

nL of warmvater o) rogyl\;mﬁ-?ﬁg %HITEPA] Acetom ile

10After the addition was 5 cogrg ,lza sol uti on of
p

After bei ng heat ed refl for 36 h, theEreactlon
m xture was cool e Errper at ure, u

wat er and extract eg, /t HNet hyI acetate. T mned
or gani c Iaﬁ /WRYE vvas;ﬁed wi-h-Br L ne ag he ps’ vent
renmoved i n vad o gk ? crude producy
oily solid. Thrs¢residue was then trits 4t ed vvlth a
2:1 mxture of diethyl ether:hexanes 10 to give 2b
(7.7 g) as an oft=white solid: LRVS (el egtrospray)

mz [ MtH + = 185 Exaggpl e 6 23a
5-Chl oro-4-fornyl -1-isopropyl - 1H pyrazol e- 3-car boxylic

a

15achdoRtibiydf 38%0.87 g, 1.1 mmol) in 2 L of dimethyl snlfoxide was added to a stirring

20

25

mixture of sodium cyanide (0.11 g, 2.2 mmol) in 10 mL of dimethyl sulfoxide at room
temperature. After 4 h the reaction mixture was poured into 0.1 N aqueous sodium hydroxide
and the product extracted into ethyl acetate. The combined organic layers were diluted with an
equal volume of bexanes then washed three times with water and then brine. The solvents were
then removed in vacuo and purification by silica gel chromatography (8:1 then 5:1 hexanes:ethyl
acetate) gave 23a (0.345g): LRMS (electrospray); m/z [M+H]" = 338.

Example 13
2-[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-ylj-ethylamine



COR2Et OHC CO2 Et HO-f \NC -XON i-Pr i_Pr 15 2a
4a A round bottom fl ask containing 100 nL of

wa 24@74e2kt or oet hane was cool ed to 0C and pur geBCWEPID04/001477
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nitrogen. D nmethyl formam de (1 4475 g, 201 mmol) was
added and allowed to stir for 5 mn at OC Phosphorus

oxychloride (1 g, 1.0 nol) was added S|fEQV\Ay whi | e

mai nt ai ni ng an EHLEN tenperature o HZCHoNHz
solution of th h dioxy pyrazol e (20.0g, 1)
d iq ~Nof 1, 2-di chl or ogthz Nadded

di ssol v

sl ow y m xtltf;e of —dirmet hy€h
phosphor ustg¥fchl dffde at 0C. Upon orrp}%‘ie
addi tion of %he hydroxy pyrazole the eaction vessel
was renoved fomthe ice bath and stir€kd at room
tenmperature f 30 mn. Finally the reaclon was
heated to 11 for 24 h. The reaction m xture was

rrme rom h ought,t omt erat ure.

RS alos s o B £t PR ol ARG T B By oo

V\&)ﬂlﬁlon bEZRAVeds | g,m mﬁmol) 05 i ef dlenbitagse®i Stlmn'éhﬁas @bﬂtmued at—
oWy dissolved in an excess of saturated. sod

le: Qrf“ef&’?é‘iué then sefinpyporaheldridei(9-10.g ¥ Tormal) vags added Srree PBTUOH followed

Ny thE8roP%s MdRioNRS 18Xl fRele@dnoM ARerdhe ddakioliwat BEBhI&E, the cooling
tet rahydr of uran _and et hyl acet ate, and washed with

vt VasTRmOYeA @Rd e rengtionshimed & ropahicmPERITeet 30 Wiy o hgjpepgpn mixture
(W&S%)po&f&d ey @ﬁﬁ@}s@ﬂgﬁ@oﬁésﬁnﬂtaﬂraﬁb&?hﬁﬁm hnd etm@cted “Iquth ether. The
urit.ti e I.Ca . romat ogr a
PR Rartas ROF tieh SEstd v i el St Sl P e

(PQifid4kiog,by 81i%a yel cOMAOEAPKY (42 5:D. SFICH defA€Bahe OfidtHahipl: satdrhted

N
Eﬁ(q?%@lé%PmPnlumhhgﬂrg)%ldf) gpve 24 24a O 11 Ig) ILSI’Q(ID\/{)Sr eleclirospﬁgly)pyrz:;Jl %T%]_ =342.
3-carboxylic acid ethyl ester OHC CO2Et OHC CO2Et d
\N-~OY\N d ~ 1V 1-PrEiangdeldla 7c 5 Sodi um
hydri de [$-600Pidhlom-pleenety)-diethyl-O-ispgrogyl- ERpyragsi-B-yieasetic acid
added portionwi se to 3-chlorophenol (1.54 g, 12 nmol)
in 40 nL of anh%d}g@ﬁ]hylfor mani de afft oomc CO,H
t enper at ure. After/ e phenoxi de sol ution f or
15 mn, 4a (2.Q J2 mmol ) was added i O ,;N)rtlon

and t heCl+~gact{on tflen heated.at di der fftrogen
for 1 h. TRhe /,acti-Bn m xture was th gool eighit 0 10

roomtenperature and then poured into .5 N sodi um

bi sul fate sol@ion. The crude product wags extracted

using a 1:1 mxture of hexanes:ethyl acetate and the

conbi ned organ??® | ayers washed with 0.28aNRREdH and

brine, and the solvent renoved in vacuo. The crude

pTlediitcite 230 $0. IEhgrﬁ) 56p11md>1f wexthebuyd sti ]JOD‘lﬁfog &b h in a mixture of 3 mL of glacial

¢ I%g@cr%gtdo g 5@, gl’ gtéjg_, (r)].E concentra%é( ochlo%ub de aﬁ]%treegcggn mixture
was poured into 5 0 mL of water and the product extracted into ethyl acetate. The combined

organic layers were washed with brine and the solvent removed in vacuo to give 25a (0.19 g):
LRMS (electrospray); m/z [M+H]" = 357.

Example 15
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-yl]-acetic acid methyl ester



a white solid: LRMS (electrospray): mz [MH + = 337.
15 Exanple 8

w®2¢03/0342BF chl or o- phenoxy) - 4- (1- hydr oxy- et hyl ) - RET/EBI0OE1477
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yl -1 H pyrazol e- 3-carboxylic acig ethyl ester M OHC
CREt HOO CREt O (c)i' ONA ™ i1 d , iJ i-Pr

i-Pr d d 7a 100 R= M, Ar = 3,65-di-C-C6H3

Met hyl magnesi um OM Min tetr r of GHaQO,Me
0.9 nm, 2.7 mml(é s\l\zdded slowy to a_ sffl &.ion of
the 7a i R BTN Bt her—(k: 6, at - J0C.
After thel ( on wWas conpl et e, eactilon was
stirred at or 2"H. An addition 3 nt*Bf the

Grignard reagent solution 25 was then\added, stirring
continued for & additional 1 h. The Fbaction quenched

by adding satygated aqueous ammoni um cfy orj,de. The

product was ex##aag?e‘d into ethyl acetat aaﬁg‘telwg

conbi ned organjc_layers washed with brine. The crude _
p-’rgéal%?n Kesa Rur 7 9.%9 8y0- 55 ey inglO mL. e Miyastbapeliphydrogen chloride
(V&k slirrbeyanesht 8l rbyth ted§Biaflr& ) THe QeiBwisBent dohdeBitrated in vacuo, and the

conpound (0.93 g) as a colorless oil: LRVS, ]
(fégg‘&et t?‘iﬁ'géj‘? éﬁ/ﬂjﬂ?ﬁ AR FNErbed WBgatuted\apstiog Girpthpags solution and
Rz ER206vh! 60helsbvent i 2adny @il 25a QR = Me; 0.19 g) which needed no further

5- = D rg- phenoxy) - 4- et hyl -] -i sopropyl - 1H pyrazo
|%”-g%i?%‘é’%lblg%’[$ i@“ﬁ%ﬁ&”&%@@é & 3911\/9 HO\ COREt Et \
coP OO-:)~,NO ~NONO ~ 1V i-Pr i-Pr C1 d 10:
R=M, A =3,5-di-0-C6 11: = Me, Ar =
3,5-di-A-C6H3 5 To a solu }i(a(IJanl% 6_al cohol (0.61 g,

1. 6 ol 5dA4-Dichléropbenvaret-etbylalcisebrémlyl-BHlyrazdl73-pii-athhiol
in 20 nL of dichloronmethane was added triethylsil ane

(0.28 nl, 1.7 misl) ajcHaumMEnperature. gAfter ,
addi tional 0.28 i et hyl’si | ane was add_e}—@éﬁ%ﬁeﬂzaﬁ
SN
N

reacti on stirred ight. A further
, §Jl ™ 9__@_ T 0

|
&

Cl Cl v \
i-Pr Q iPr

Cl1 Cl
25a: R4 =Me 26a:R13=H

A solution of lithium triethylborohydride (1.0 M in THF, 1.5 mL, 1.5 mmol) was added slowly to
a solution of 25a (0.19 g, 0.51 mmol) in 5 mL of THF at —20°C. Stirring was continued at —
20°C for 30 min then at 0°C for 1 h. The reaction was then quenched by adding 5 mL of a 10%
acetic acid in ethanol solution. After stirring for 30 min, the solvent was removed in vacuo and
the residue taken up in 1 N HCl and the products (a mixture of aldehyde and alcohol) were
extracted into ethyl acetate. The combined organic layers were washed with brine and the
solvent removed in vacuo. The crude product mixture was then dissolved in 10 mL of methanol
and sodium borohydride (0.10g, 2.6 mmol) was added in one portion at 0°C. Stirring was
continued for 30 min then the reaction was quenched by adding 10 mL of saturated aqueous
ammonium chloride. The mixture was diluted with 50 mL of water and the product extracted
into ethyl acetate. Purification by silica gel chromatography (2:1 hexanes: ethyl acetate) gave
26a (0.14 g) as a colorless oil: LRMS (electrospray); m/z [M+H]" = 343.

Example 17
Carbamic acid 5-(3,5-dichloro-phenoxy)-1-isopropyl-4-methyl-1H-pyrazol-3-ylmethyl ester



0.3 nL triethylsilane was then added and the reaction

was conplete after an additional 5 h. The 10 sol vent
worm4nerreved i n vacuo. The resi due was taken UpCT/BP2004/001477

et hyl acetate and washed with g&#ﬁrated sodi um

bi car bonate sol ution and brine. e crude product was

purified by silica gel chromatography (20:1

hexanes: et hyl acetate) to give the title conpound

(0.55'0): LAVS (n] ec:@Bpilay); iz [ MHHE OJL%NH

Exanpl e 10 /A / \

[5-(3,5-Di chlo 8- P H%xy) 4- ethyl i sofYopyNl H pyr az

|3y|‘]3l ol . Ft COPET Bt €l 37 \l1/ \ O C

T i-Fr iVt B O sa 9a 20 i umi-Pr

triethyl borohydride (1.0 Min THF, 3.9 nL, 3.0 mmuol)

was added sloly to ester 8a (0. 54 gCl1.5 nmol) in 10

nmL of tetrahydrofuran at -20C. The reaction was

stirred at 202RZ &8 30 nmin, then a02pR“f-pEONH,

additional 1 h. The reaction was then quenched by

arisld fightibn 203 (78 = HOB26 8] 0641 BRoIPTn PEEoE GicREIotheltAne at 0°C was added
et hanol. After 10 m n, the solvents were renoved in

Vieheroaqepydisocyanaied A b1k AErmngl) firepwisa Attt 3qrmein thegolvent was removed
5 % QS an @Mk rAGE Tad AL vBEIY b1 2% ﬂeﬂtaﬁol ald G SH{hnfBL of water and

anic 25 layers were washed wth saturated aqueous
R pPEaT e Prab@aign dhyiendien watistingd akiopwdrmperasirefsad h. The

l r@adﬁ@ﬂ Bi0kturBWab fhkk Blur&ind 0 $i1| drGdy §hd @1!9 51%&& @ﬁfa%{%ﬁ' Yhto ethyl
ane . et hy ?etate gave 9a
I

V%thl@ i Eﬁf T n}_eﬁlg@a{né E PsEepTashed w nFWq-ﬂg“@ solve\glglgmoved in vacuo.
@(ﬁnﬁb&tﬁm b3 sibiOa gel chromatogra hy (2:1 hexanes ethyl acetate) followed by

e s e S S T zé‘éﬁ%ﬁ&%g) i dutite

-s6Bd:ERMS @ecirdspsiy Gl/z [I\GH]*\:NSO .1\ d N--'

i-Pr 1-Pr C1 d 9a 35 Thionyl chloride (0.13 nL, 1.8
nol ) was added dropwi se to an ice-cold solution of 9a
(0.35 g, 1.1 mml) in 10 nL of dichl oronethane. After
1 h, the solvent was renoved in vacuo, the 5 residue
treated with saturated aqueous sodi um bi carbonate, and
t he product extracted into ethyl

2




acetate. The conbined organic |ayers were washed wth
brine and the solvent renoved in vacuo to give 35

w@ 0003074257 i n sufficient purity that it was notP@EUEPio0€1477
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further: LRVS (el ectrospray); [ MtH + = 347. 10
Exanmpl e 12 [5-(3, 5-Dichl oro-ph&noxy)-4-ethyl- |

-i sopropyl -1 H pyrazol - 3-yl ] -acetonitrile Et CH2C
Et CHZCN O/\NO/~NCl d i-Pr 1-Pr Cl1L d 35

2 sy in 2l of
e iR e ity B PPplsg <l som este
f di 0.11 2.2 mmol I}(%I f

gi mse?hg/lumsﬁIy;i?);((lgﬁ ( %‘grﬁ t enper az u:rg ° Q,ké

reacti on m xtur uredmtoOlNaqu ou édlum

hydr oxi d(e e hyoduct ")?tTd’Ct
acetate. |nelﬁrorganic Iaye e dllu dW|th
an equal v of “hexanes t hen vvashe ree’

with water and then brine. The solvents were 20 then
renoved in vac@e and purification by silicaégel
chrormt ography (8:1 then 5:1 hexanes: et hyI acet at e)

eI ectr ospr ay) ;
ﬂé@éﬂ%ﬁ@gﬁég 211@ ‘Jf !sme@ evasiadiaddp Bnepmewam S%uteew& fefo2g,
-4, Eﬁlﬁfogﬂﬁ( be fithopefdmd] acooy! laret ﬁﬂl‘ﬂ%’&f@) m1%5th¥\@act10n was quenched by
2004/ 074257 PCT/ EP2004/ 001477
998 4l °f uraiadTesopsanynenm ehlopge apgl then By b of e solygps were
&éﬁox@dl i odautb.y 1 rbuiﬂuelmb g6l dy0ia water Budhé prolit bi@RIBted anS&hyl

(aﬁétitg She ﬁmﬁgp aig ?eg{grg %Nlﬁgew hffdo"[’lale‘??z&é‘# r%%:@%& the solvents
Stmovedigvaras Rueifichtiondg sdita gdb chdfatbgtph3q61Titien 4t Nkanes:ethyl acetate)

S0 APPSR Pt Bt R R g s

nmet hanol . After the addition was conplete, the cooling
bat h was renoved and the reﬁrtnl' FS“ rred at room

te I r .
e S ST TR 0,08 4o S oL e
and extract ed gy rbet her he conbi ned hh@r layers

wer e t hen vvashe tand dried over f Qufat

car bonat e. 10 Pu ‘wl on by silica geI

chromat o 5 dichroro :

saturate puS n| um hydr oxi
g): LRVS (el® ospray); mz [ MHH] +

C

36 37

A solution of diphosphorus tetraiodide (0.62 g, 1.1 mmol) and 40 mL of toluene was heated in
the dark at 85°C for 10 min. A solution of 36 (0.62 g, 1.8 mmol) in 4 mL of toluene was then
added in one portion and the mixture stirred for 10 min. The reaction was then quenched by
adding 40 mL of 10% aqueous sodium bisulfite solution and the mixture stirred until it became
colorless. The layers were then separated and the organic layer was washed with water and
brine, dried over magnesium sulfate, and concentrated in vacuo. This crude product 37 was

taken directly on to the next step.



Exanpl e 14 [5-(3, 5-D chl oro- phenoxy)-4-ethyl- 1
-i sopropyl - 1H pyrazol-3 -yl] -acetic acid 15 Et

w@kia@mes7 CH2CO2H O rVN (r) / \N O N d | ~~TPCT/EPr004/001477
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i-Pr d d 23a 25a: R14 = HThg nitrile 23a (0.19 g,
0.56 mMmmol) was heated at 100C¥or 1.5 h in a mixture
of 3 mL of glacial acetic acid, 3 mL of water, and 6
nmL of concentrated hydrochI]%g id. The reaction

m xture

pr oduct égf’rac rgoﬁlen ’?38 H%? iﬁi}%tﬂm ﬁreﬂ@gdn%j'mgt anol
organic layers \fﬁré washed with brine and the sol vent

removed in vacuo % QOZ%%\ (0.19 g): LFWE_(CO Et
(el ectrospray); 357. Exanpl e(% 125
[5(35 hmy) rerh'yl- Y N

chI yl™ Mpyraz
-3-yl]- \@am deet hyl ester WO N 074257
PCT/ EP2004/ 0 Et CH2CO2H Et H2METTO\N O
\NCl1 ~N-~Cl ~ 1V ~i-Pr \ ~i-Pr d d 25a:

R14 = H 25a: Rl4y= Me A solution of 25a @gRl4 = H, 0.19
g, 0.53 mmol) in 10 nL of 3 M nethanolic hydrogen

@Lo%ﬁo% W@ S0 ﬁfe{hﬂ?gghgdfﬁ[e gi @Mmé‘%—ﬂi 29yt SINELAY HEslowty added to

e reac on was oncent r at in vacuo, and
She @sdeadindidé AKErS mupoll) i EXhly bf taicabtydrofiran ek wa% efftani30 min, the

sat urated sodiu r.bo ut |
OB SO B A P P o gosda o af g
GridiByladrokfiiriad soneidd &chs Bdied bid th@feactimi stirkddcfat 30anin nhdfd/Blhe reaction
(el ct rosp
Sliede R SRR 0Png gy i RS g Rasicn g
avotenBatyd yr-vetivaTbe resEting el QERMS tdken GHACH Bd1 a@ tha pnod@it extracted
\inﬂo'eﬁlryl acgate.C'The gé]%inéa]of‘gaﬁiclysret?s%;re Vagsﬁed: th saturated aqueous sodium
bicarbonate and brine and the solvent was removed in vacuo. Purification by silica gel
chromatography (2:1 hexanes:ethyl acetate) gave 38 (0.46 g) as a colorless oil: LRMS
(electrospray); m/z [M+H]" = 281.

Example 21
6-[5-(3-Chloro-phenoxy)-1-isopropyl-4-methyl-1H-pyrazol-3-ylmethyl]-2H-pyridazin-3-one
Me Me N
N S~
/i \ /B
M N
cl Y —— a N o
i-Pr i-Pr
39 40

Sodium hydride (60% dispersion in mineral oil, 0.14 g, 3.5 mmol) was added in one portion to a
solution of 39 (0.40 g, 1.4 mmol) and 3,6-dichloropyridazine (0.42 g, 2.8 mmol) in 10 mL of
DMF at room temperature. The reaction was stirred for 1 h, then poured with vigorous stirring
into 100 mL of 0.5 N aqueous sodium bisulfate. The resulting red oily solid was collected by
filtration and washed with water. This solid was then dissolved into ethyl acetate and washed
with brine and the solvent removed in vacuo. The residue was then taken up in a mixture of

4 mL of acetic acid, 8 mL of 12 N HCI and 4 mL of water and heated under argon at 100°C for
1 h. The reaction mixture was then cooled and carefully added to aqueous potassium carbonate

and the product extracted into ethyl acetate. Purification by preparative thin layer



A solution of lithiumtriethyl borohydride (1.0 Min
THE, 1.5 nm., 1.5 nmol) was added slowly to 15 a
wael7as7 of 25a (0.19 g, 0.51 mmol ) in 5 nl oPCTEE2084/001477
-20C. Stirring was continued at- 200C for 30 min then
at 0C for 1 h. The reaction wig®then guenched by
adding 5 nL of 10% acetic acid i thanol soluti,
ittt (he diorermethgopmetiyolbee AR fo-{la?%} % & YRl RMS
V@letibsia; miATe+EESsEdse taken up in 1 N HO and the
products (a m xture of al dehyde and al cohol) were
extracted into ethyl acet atlﬁ"g Tﬂee %:orrbi ned organic
| ayers were washed with bri P d2 he 20 sol vent
5 r enbie@-Chiorsaheroxy)hehyflviseprapyb gy randl:d:yimethyid Ssofddels-1,3-dione
di ssolved in 10 nL of nmethanol and sodi um borohydri de
(0.10g, 2.6 mmol) was added in one portion at OC.
Stirring was contigpued %Z%%LSO mn thep the re@ction
was quenched by addi i of saturatype
amoni um chl ori de,0 Nm xture was,_di 9

of water and} rog_yrct extract nt glli@eftoyl
gtion by silica g chr omat ogr aphy

acetate. Purifi‘s

(2:1 hexanes: etlyl acetate) gave 2m26a (0.14 g) as a
colorless oil: LRVS (electrospray); mz [ MtH + = 343.
Exanpl e 17 Carbam g aci d 4

5- (3, 5-di chl or o- phenoxy) - 1-i sopr opyl - 4- et hyl -1 H pyraz
ol - 3-yl nmet hyl ester WD 2004/ 074257 PCT/ EP2004/ 001477
-Hba folixtdrd of CHACRD g, 00016 nivhd]), CiphéhyPhodphihe (B g, -1-49@imd) and

i-BPr.\.) I:Pr d .. 20a: = : = To

to. Pk Gp2oe 33 et ictyfn oy eE SRSE. (0
ofzodicarbixglaenettragd .42 moG!)\deypwisd degom temperature under nitrogen. The
Ori . | . _ :
D
t Benlp e dddsd wedall spkients wereiterayedin wiundbheenighe wrrgpurified on silica gel
t&fﬁ‘gﬂ&gﬂe‘.@tﬁﬁ a%ta'ig-(tl.ci? sV Wi Aol 203 M®mES 0889 BREISUBEctrospray);
carbonate. "The reaction was stirred at room

15 (il F€2% or 2 h. The reaction mixture was then
poured into 50 nL of water and the product extracted
into ethyl acetate. The conbi ned organic |ayers were
washed with brine and the s%fa¢23 enoved in vacuo.
Puri fi cafs-enchiyrosihehdke)-gethylchisofresed Haphyzol-2y1l-methylamine
hexanes: et hyl acetate) followed by 10
recrystal lization fromdigchl oronethane/ hexanes gave

20a (R13 = CONHzt, O. J as a white solidEet L RMeem,NE,
(el ectrospray); JZ\[ MyH M= 358. WO 2004/ 0752'5\(
PCT/ EP2004/ QQL497 A B¢ P |

)y ]

5- ( 3- Chl GFogphgnoxy) - 4- hysroxynet hyl SF={ sopr opgl - | H py
razol e- 3-cardgxylic acid ethyl ester OHgCOREt HOH2C
CO2Et cl a

20 41 21a

To a solution of 32 (310 mg, 0.731 mmol) in methanol (10 mL) and tetrahydrofuran (10 mL),
was added anhydrous hydrazine (243 mg, 0.24 mL, 7.31 mmol) at room temperature. The
reaction mixture was heated at reflux under nitrogen for 2 h. The reaction was cooled to room
25 temperature and a 10% NaOH solution (30 mL) was added to the reaction mixture. The crude
product was extracted with dichloromethane (4 x 25 mL). The solvents were removed in vacuo.
The residue was purified on silica gel with ethyl acetate:methanol (4:1) to give a pale yellow oil
21a (182 mg, 85%): LRMS (electrospray); m/z [M+H]" = 294.



ONO\\N d Nd -01i-Pr i-Pr 5 7c 36 Sodium
borohydride (80 ng, 2.1 nmmol) was added in one portion

wo eooa/0s2buti on of 7c¢ (0.72 g, 2.1 muol) in 20 pCT/@P2004/001477
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met hanol at OC. After stirring_for 30 mn, the

reacti on was quenched by addl r?é 4 nmL of saturated
aqueous ammoni um chl ori de B:gﬂ the bul k of the
solvents were 10 renoved i .. The residue was

t ak eN-[fH(3,b-Diakddrepheanxly) {4kethyil ashpotpyeMi-paat@d-silmttbylgfdmpbmide
acetate. The conbined organic |ayers were washed with

wat er and brine and the solvents renoved in vacuo.
Purification by silica gel chromatography (6:1 then
4:1 hexanes: et hyl E gave the tltl%/ 36
(0.64 g) as a colglleSs oi |l . LRVS (el ech sbﬁayl) n z

[M+Na] + = &P D Ex?iln’pl el9 Cl
5- ( 3- Chl or o- phepoxy)-P4-i odonet hyl - | - pr oﬁ’yl -1 H pyraz
ol e-3-carboxyli & acid ethyl ester C CO2Et |1 H2C

CREt (r) / \NBEO/ N O ~d iT §G-pPri-P 36 37

20 A sol ution of ghphosphorus tetrai odi:e=(0@u62 g, 1.1
nmol ) and 40 nL of toluene was heated in the dark at
85Cfor 10 min. A solutjon 0.62 g, 1.8 ) i

A wAluigp of gpige Ale (Wh e fahmmg a%stgvﬂ OB <an1$ i et o et for
%I 1 THE &1veht WisBenfrehovkd inMdduo. Theremeﬁ?d?\bzisqjﬁriﬂ%b}t dilgma gel

enched .addin %.8a S [ U3 :
S faREre Ry i b i e T A TR R A £ pom 73 me
lyeddi9¥%): ERMSY (Elessospray)emlzd ity nefe then separated and
the organic | ayer was washed with water and 25 bri ne,
dri ed over magnesi um sul fate, and concentrated in
vacuo. This crude product Fxawgde 25t aken directly on to
t he ri%i&-@ﬁt@ighlomhzm)'-@?ﬂn%lﬁsMpﬂﬁwﬂdng&amthﬂh@tanﬂde

Xy NEQpr opyl - 4- met hyl Bt py oJJLS
%lé?glve CREt O ~ \NWEO
i DNt 1Y

¥ umi

-yl ]-met hanol
a i d i -pk

triethsh ydride (1.0 Min THRCI~s 5.4 mol)
was sl ow ded it the crude i odi dq (1 BPmmI) in
10 nmL of tejrahydrofuran at -20C. After{ 30 mn, the
C1 Cl
21a 22a: R1? = COMe

A solution of the amine 21a (71 mg, 0.22 mmol) in acetic anhydride (5 mlL.) was stirred at room
temperature for 2.5 h. Methanol (10 mL) was added to the reaction mixture and the solvents
were removed in vacuo. The residue was treated with 10% NaHCO; (20 mL.) and stirred for

20 min. The crude product was extracted with dichloromethane (3 X 20 mL). The organic phase
was collected and washed with brine. The solvent was removed in vacuo. The residue was
purified by silica gel chromatography with hexane:ethyl acetate (2:1) to give a white solid 22a
(R™ = COMe; 70 mg, yield 87.5%): LRMS (electrospray); m/z [M-+H]" = 370.

Example 26
N-[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-ylmethyl]-methanesulfonamide



reaction was warned to OC and stirred for 1 h. An
additional 2.7 nL of lithium 10 triethyl borohydride

waolunies7 was added and the reaction stirred fpCcT/B82003/001477
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nore. The reaction was then qﬁnched by adding 5 niL
of 10% acetic acid in ethanol d the reaction vvas
concentrated in vacuo. The resulting residue was ken
up in 1 N HCI(:@ d the product extracted 'hnto eth \\/
acetate. The §HgNHani c | ayers were

saturated aqueouf dadi um bicarbonate and byfi N alélld/t
t he sal ve ved i n—vactro. Pur' i ANT be
silickl chr mat ogr aphy (2: Ll
acet at e) '¢6. 46 g) as a col orleggt ;
(el ectrospr ) n12 [M-H* = 281. Exanmple 21 6-[5
- (3- Cnhl or o- pienoxy) - 1 -isopropyl - 4- met(HyI

1H pyrazol - 3-yl met hyl ] - 2H pyri da2| n 3
~ K\\N Cl~~T \a_ " 1__111[ "eO ~ xR -éOOMePr

i-Pr 39 40 Sodium hydride (60% di sper sion in mneral
Gllola, Somtidlﬂofghe Bla583rmg) 0.25wamok defeidethplanine (om0t mwolain anhydrous

Sé*i?ég}%ﬁ@fagg exil ? gvagf?c}]dgd ?%thﬁnze'mfb%l cgﬂ)&*ide (41 g, 0.3 muol), The resultng
sl sz Wasived BRASERIADERA! TOPRECTRREZP 695 %Sv&@@ f1|0é’§~) was added

Inéz{he %eagmgl d o r&ﬂlc d‘{ I%xﬁl cﬂ:ﬁ ?ﬂ%l&ﬁdr&ﬁétﬂa&e (j Qtl@mig)('i‘he organic
agueous so ISU ate e resul ti I Ng

rladrsowdrq/cwtccuandaf@slnﬁdlmédme@l Thy solfent wasiepoveddam W%éﬂbé dgesidue

V%ﬁfars ?m‘ﬂ?etd%ﬁ élh-gg gﬂ vngﬂl h'eganﬁ@l%?ltalagcﬁe @'3 ?)StQ %1\(1@‘3 v&}hﬂg QiRtAY tRB = SO, Me;

acetate an i ne and t sol vent renobved

198 meapighel. 9670 FRMIS delectipspsay) e [Matﬁén-‘&ﬁ? in a mxture
of 4 nmL of acetic acid, 8 nL of 12 N HCO and 4 nL of
wat er and heated under argaiaaipleH0C for 30 1 h. The

reacti oB. (ﬁnsmlamo%sno&wetﬁﬁql-@@br@pgd1Hé}fyﬁafzb'1Lﬂ -YinRehgRarea

t o aqueous potassi um car bonat e he product
extracted into ethyl acetate. Purification by 0
preparative thig | ay%”\g{ﬁ 2004/ 074257 Et /l!\
PCT/ EP2004/ 00147 t omat ogr aphy (95:5 y N NHL,
di chl or onet ha t anol ) gave 40 (0.35 @)—&s & White
sol i diy (eI el}Jt rospray); mz dqMAR 3531 Exanpl e
22 5 ; i-Pr O i-Pr

2-[5-(3- ro- phenoxy) - 4- et hyl - | -i sépfopy! - 1H pyr azol

- 3-yl net hyl [yi soi ndol e-1,3-dione 0 EtgCH2OH Et O N
-~ Q@No4) i-Pr i-Pr C -Igl C1 Cl1 9a 41

21a 22a: R13 = CONH,

To a solution of the 21a (85 mg, 0.26 mmol) in tetrahydrofuran (5 mL), was added trimethylsilyl
isocyanate (53 mg, 0.39 mmol) in one portion. The reaction mixture was stirred at room
temperature under nitrogen for 10 h. The reaction was diluted with methanol (10 mL). All
solvents were then removed in vacuo. The residue was purified on silica gel with hexane:ethyl
acetate (2:1) to give a white solid 22a (R™ = CONH,; 80mg, 83%): LRMS (electrospray); m/z
[M+H]* = 371.

Example 28
[5 -(3-Chloro-phenoxy)- 3-hydroxymethy1 1-isopropyl-1H-pyrazol-4-yl]-methanol



To a m xture of 9a (220 ng, 0.746 nmol),
tri phenyl phosphine (391 ng, 1.49 mmol) and 10

w@bdaohat42st de (220 ng, 1.49 mmol) in tetrahydr oPCr/aP2002001477
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nm), was added diethyl azodicagboxylate (260 ny,
1. 492nmo1) dropvvi se at room tenpérature under

ni trogen. The gRYl tin el | ow sol uti stlrred
under nitrogen at %@%% erature forolggﬁgé
(3 nb) vvas added a_r@g sol vents were re Vv d\

vacuo. OSi.¢ puri "T‘I‘efo‘on si |

hexane: e \V‘t at e :1) to giv ?@e S,‘i;,lg d 41
(310 ny, 980 RMVS Fel ectrospray); B+ =
424. Exanple 23 2-[5-(3-Chl oro-phenoxy)-4-ethyl -

-i sopropyl - 1H p¥& azol - 3-yl ] - met hyl ami ne Et4Zt CHNH2
rib O/ \N O/ C Od N i-Pr i-Pr Cl ClL 20 41 21la

T0o ascnioutof te 7-(1122rag( 8. f3f2)7 fighol) G %ﬁ%hyﬂim{ran (10 gggig&ﬁétpdo _78°C, was
AR R b R RS S ntick 6o B oS oot 72w 0.72 mmot,

I DIy Ped cEiOP %ﬁ@étlﬁé@und-ghﬁtrogeﬁﬁﬁl’l 800 fd¥38 b Sadh sRE8E 8G°@or another
gl ux er nitrogen for 2 The reaction was cool ed
t

mtl EnpB-avas addeda qaenfb SheRerckipns She fepiipgretytipg Juixture was

vmrea@b@ted shtOratel Sodi@@ féthsRim trhatd sBlutic\@5 GILY €S 2 }PTIQéjéiﬁcle product
was extracted wi th dichl oronet hane (4 x 25 nL).

sHpsrafreted withdistarhsthe 4 valo g d thepraanic dayery d@rw%lected and washed
Pwith Smr@dTmOwbﬁtg G8re §&hovéll tlh)a@zw" Yhe @ﬁ@&ea&a% ﬁﬁﬁ&ﬁdﬁ%’ihca gel with

. I ve e
(bl imdre abale yalow ol 2o (Rozm, 8o

Pxo7/ EP2004/ 001477 -50 Exanple 24
N-[ 5- (3, 5-Di chl or o- phenoxy) - 4- et hyl - |

-1 sopropyl - 1H pyrazol - 3-yl nEtné‘li ormam de 0 Et

C?%@;'%)lﬁlﬂ?gheno&}-mgpropyl%]'(Z-me oxyca.rbonyl-vmyl) H-E)pyrazojle gcarboxyhc

acid ethyl ester
Et0,C
OHC CO,Et CO,Et
/ N /B
O N —_— O N
\_ A RFr \ S i
Cl Cl
7a 14a

To a solution of the 7a (200 mg, 0.54 mmol) in tetrahydrofuran (10 mL) at 0°C, was added
methyl(triphenylphosphoranylidene)acetate (1.30g, 3.89 mmol). The reaction was stirred under
nitrogen at room temperature for 7 h. Water (40 mL) was added to the reaction mixture. The
crude product was extracted with ethyl acetate (3 x 35 mL). The organic layers were collected
and washed with brine. The solvents were removed in vacuo. The residue was purified on silica

gel with hexane:ethyl acetate (4:1) to give the 14a (220 mg, yield 95%): LRMS (electrospray);
m/z [M+H]" = 427.

Example 30
5-(3,5-Dichloro-phenoxy)- 1-isopropyl-4-(2-methoxycarbonyl-ethyl)- 1 H-pyrazole-3-carboxylic
acid ethyl ester



A solution of amne 21a (71 ng, 0.21 mol) in ethyl
formate (6 nL) was heated at reflux for 5 h. The

waoelnenf2sias then renoved i n vacuo. The resi durCEB2004/001477
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purified by silica gel chromatggraphy Wi th

hexane/ ethyl acetate (2:1) to grve a white solid 22a

(R13 = COH; 73 , Yyield 95%: LRMS ﬁ%%ptrospray)

rriz[I\/HrH]+: 10 Exanpl e 25 2

N-[5- (3, 5-Di chI orq phenoxy) - 4- et hyl - |

-i sopropyl - 1H pyr axgl - CﬂzEethyI] acet am de\ O C

CH2 Et r\NNT4Ee/ rrN(r)/HCIITT/ |t

i-Pr 1-Pr d_d = COVB 15 A Nonof
c an&drlde

the am n€l2dd TY1 ngNzo 22—%») s ]

(5 nm) was s ed d&®rroom tenperat \ or Z¥5 h,

Met hanol (10 mi) was added to the reaction m xture and
the solvents w8re renoved in vacuo. Th€lresi due was
treated with 10%@@11 (20 nL) and stirregfor 20
mn. The crude pr ct was extracted with

di chl or onet hane (3 x 20 nmL). The organic phase was

(;gl I ect ed sn!l}aegﬂ%s\l/lv]:nt%h br| T;Sws%l%/ vvgs ous methanol
B h@atg)ed: \ﬁa{%raﬂd&tac?s@ﬁlﬂ&héf 1\4/!(18@ Iﬁgemaamlhmlm@faabm éL). Gas

(2:1) to give a white solid 22a (R13 =
W@p@onswasmerveéms resglting reapfiqp maiire \ﬁqszsn{rmm]m £or§1n@nd then at

ROl 50 s iyt e frough CRTR, Tt s

aptdcted-agd freatédywith 10%etddmeysilfhionelmiieie ThoGudyproduct was extracted with

%%&féc%?af&ﬁg% 2{3) %%Oﬁégﬁ%qﬁ%&&eﬁ% c?oﬂ'l_e%cf an&%ag%f%%lgl b%%:The solvent

Rl8 remBER Mo adiw. Fhewhidie vors pofifidda sBita g€188thrhgxan®:.edFl acetate (4:1) to

ol ' l.ne. Q. ol : +_
TR 08 45 R 358y o5 TR by s i =
f@Phanesul fonyl chloride (41 ng, 0.35 nmmol). The
resulting 5 yellow slurry was stirred under nitrogen

at roomtenperature for 20 h. Water (10 nL) was added
to the reaction. The crude BBl was extracted with

di chinpomichRREpHeRoxY)-3 Ry dibtymety® 1 Q4@ L1 H-pyrazol-4-yl]-propan-1-ol

Et0,C

}(CO Et HO CH,0H
\

l-Pr

15a 15b

To a solution of the 15a (100 mg, 0.24 mmol) in tetrahydrofuran (15 mL) at 40°C, was slowly
added a solution of lithium triethylborohydride (1.0 M in tetrahydrofuran, 1.25 mL, 1.25 mmol).
The reaction solution was stirred under nitrogen at —40°C for 10 minutes and then stirred at 0°C
for another 45 min. The reaction mixture was warmed up io room temperature and then stirred
with 1 N HCI (20 mL) for 30 min. The crude product was extracted with diethyl ether (3 X

25 mL). The organic layers were collected and washed with brine. The solvents were removed in



| ayers were collected and washed with brine. The
sol vent was renpved in vacuo. The residue was

w@uoiredrs on silica gel with hexane: ethyl acepat/@p2004/001477
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(3:1) to give a white solid 22 4:(R13 = S2Me; 98 nm,
y| el d 96. 5% LRVS (el ectrospray); mz [ MtHl + = 406.

vgc?os?gg)ﬁl Was UIFI) eednocl)lxsﬂica ﬁel V&{lﬁl hlexa]ne ethgl acetate (1 R_E_o &Ve the product
oﬁSbES@ﬂngaﬂdWﬁq%)JLEMS (ElegttospraN; IDHQ[M+EI] @359 O/ & d N

a N i-Pri-Pr d d Zlag”%‘ﬁ? CONH2 15 To a

sol ution of the 2l1a (85 ny, émml) in

tetrahydro U Ir3k

I socyanat e§ %g%rlfégt% : g‘%’ SI K etﬂﬁ@@g%%&[ézbg%?{&%ﬁwn%m&ﬂe
reaction mxture was stigged at room tenperaturegy

under nitrogen forgdO h. JThe reaction was digf utedjw th

met hanol (10 n). Al ol vents were then re in

vacuo. The reS| dug s\ rifi ed on silica

hexane: et cet atNe (2 Ite Nol [ d
22a (R13 u\@ 839 : N%b?\‘ospr y) nm z
[ MtFH + = 371. “=¢fanpl e 28

[5-(3- Chloro phenoxy - 3- hydr oxynet hyl -

-i sopropyl - 1H Parrazoi-BeCyHy - net hanol 25“\1‘63'CN‘C6H4
2004/ 074257 PCT/ EP2004/ 001477 -52 OHC CO2Et HOH2C CH
2O0H O\N- p~NCLNCL i-Pr 1i-Pr 7a 42 To a

sTd Midllﬁi@n @ifyl blomidéaod thg . im;;nm&) 312dlmath]dfc)rmbmide (8 mL), was added

SEHIPER™By PR P R B AT ol P ep H85yncR0HER Gome

teer @hhyﬂj h&ﬁ)dlﬁ&éhlpe&tlﬁé’. Thk resQltid@ mivtmt Was heated heoG°€aaddr argon for 6 h.

s sti.rred under nitro 78C f.or, 30
ol cPasir Bt 1 PO A e e BBl (omEY g uce
V\ﬁﬁdﬁgﬂﬂjax&&t&uﬁtﬂ%ﬂlyl AtGtate@ARBO @lL). THe@rgagR Udyktsigere collected and
reaction mxture was stirred with a_saturated sog
?cﬂcalesmca gel

p%%sa%\v%’i’ffn&r ?heéf’léfe%}”afﬁf%’hov& 98 VR Tyt residye wappart
P gl Ene: éﬂ@&i a®xdid @A eckivd thititlh @idpyhndgbhag, (145%): PEMSL(lectrospray);

b’PFrﬂ%P %zgl c layers were collected and washed wth

| vents were renoved in vacuo. The residue
was purlfled on silica gel with
Example 33
5-(3,5-Dichloro-phenoxy)-4-hydroxymethyl-1-isopropyl-1H-pyrazole-3-carboxylic acid ethyl
ester

OHC CO,Et HOH,C CO,Et
B ——
Cl 1
Cl Cl
7a 42

To a solution of 7a (559 mg, 1.51 mmol) in tetrahydrofuran (5 mL) and methanol (15 mL) at
0°C, was added sodium borohydride (58 mg, 1.52 mmol) in one portion. The reaction mixture
was stirred under nitrogen at 0°C for 30 min. Saturated ammonium chloride solution (25 mL)
was added to quench the reaction. The organic phase was collected. The aqueous phase was
extracted with ethyl acetate (3 x 20 mL). All organic extracts were combined, washed with brine
and concentrated in vacuo. The residue was purified on silica gel with hexane:ethyl acetate (4:1)

to give the alcohol 42 (494 mg, yield 87%): LRMS (electrospray); m/z [M+H]+ = 373.



10 hexane: ethyl acetate (1:2) to give 42 (95 ny,

yield 97.8%: LRWVS (electrospray); mz [MH + _ 297,
wex@aples?29 PCT/EP2004/001477

5- (3, 5-Di chl or o- phenoxy) - 1- i sopr.opyl - 4- ( 2- met hoxycar bo

nyl - vinyl ) - 1H pyrazol e-3-carboxylic 15 acid ethyl

ester EEQ2C OHC COEt 2 CO2Et (r) / \11 (r) / \11 C

i d 9il1 i-i-Pr d 4 74 L 143 Toasolutlonofthe

% é 25019102% dp @1 g ym%l)rop{;l 4{ Elgfﬁn ytﬁ:gih?/i &jltI-pyr e -3 cal)boxyhc acid ethyl

5 methyl (triphenyl phosphoranyl i dsene) acetate (1.30g, 3.89
mol ). The r§¢§ n was, stirred under en at
roomtenperature(? %ﬁ”t‘: Yat er (40 M)ﬂmgglg
the reaction m NThe crude product t% act ed

sel/a e (\13 '

with et hyl x 35 ﬁfi'The or 04

wer e col an(il_l',\p/ashed with brifle
vacuo. The residue was

sol, nts
#ifiéd¥on

silica gel w'th hexane: ethyl acetate (4:1) to give
the 14a (220 , yield 95%: LRMS (el ect r(aspr ay); 25
mz [ MtH + = 4242 Exanple 30 43
5- (3 5-Di chl oro phenoxy) - 1- isopropyl 4- (2- met hoxycar bo
nyd & Siddvh )Jf a?@jb’elmﬁol J)ds(&un Iéjlﬁi)nﬁgﬁﬁ%ferﬁﬂ)eart 0°C, was
WD 2004/ 074 /EP2004 O 14 -53

@@é@tsoee@aydw @‘N@ KispeTpinh | neaeeraLoﬂciZ me.:28 npogd}. Theyeagtion mixture
" .
10 2\6‘«1@ sthrdl u-EQer%n{lﬁrgrgﬁ Mroec dr 38 @ %étﬁ}q rr(geﬁ?(%an oing E;Sl'ﬁn%tﬁ g/é% added to

and anhydrous
oz remsn addea aa0°§b IThet siegmitingfredction h8Gureyas Gired@ umdwphijrogam at room

r es%?%}'g]n qr etg”g%% 8?%%15% @?ag’i Slvé\)/gdstfag 2 35’%%%:‘@@? %lgéggj he reaction.

altbe ctude prodct wnammﬂnattetmﬁln ahylraeetite) 3 >1m ial). ’I[Ihe oxrgexac taly@® were
er ed h CELI TE(r
RtV i B LA bR el B ot pured on

15 sdlcagélovith hﬁmeeﬁlubbeetpne dalliad givad3 0 mg g5 afh)t hRMS (electrospray);
m/z [M+H]" = 387.

Example 35
[5-(3,5-Dichloro-phenoxy)-1-isopropyl-4-methoxymethyl-1H-pyrazol-3-yl]-methanol
20
M@@HZC C@ZEt Mﬁ@HZC CHZQH
—_—
d Cl
Cl Cl
43 44

To a solution of 43 (47 mg, 0.12 mmol) in tetrahydrofuran (15 mL) at —40°C, was slowly added
lithium triethylborohydride (1.0 M in THF, 0.25 mL, 0.25 mmol). The reaction solution was

25  stirred under nitrogen at —40°C for 10 min and then stirred at 0°C for 45 min. The reaction
mixture was warmed up to room temperature and was then treated with 1 N hydrochloric acid
(20 mL) for 30 minutes. The crude product was extracted with diethyl ether (3 X 25 mL). The
organic layers were collected, washed with brine and the solvents were removed in vacuo. The
residue was purified on silica gel with hexane:ethyl acetate (1:1) to 44 (26 mg, yield 63%):

30 LRMS (electrospray); m/z [M+H]" = 345.



ethyl acetate (3 x 25 nL). The organic |layers were
coll ected and washed with brine. The solvent was

WO eomesi n vacuo. The residue was purified onPGI/EPA4/001477
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gel with hexane: ethyl acetate (4:1) to 10 give the
product 15a as a col orl ess oi I" 157 ng, yield 90%:

LRVS (el ectrospray); mz | +leag 429. Exanple 31
3-[5-(3, 5-Di chl oro- phenoxy)*- ydr oxynet hyl - |

- sobfﬁo(ﬁyﬁl-];ich}owyplaz@dy)-ét-e;lﬂy]-l-1sppr@p§df1H-p3w¢zol 3-51nkettQPI2 H-tetrazole
CO2Et H(r) CH2OH (r) rN(r) ,N Cl --e.. CLi-Pr [/

i-Pr ClL d 15a 15b To a solution of the 15a (100 ny,
0.24 mmol) in tetrahy#rofuran (15 nlL) at -
slowy added a sq@ [

triethyl bor de V140 WONTt&t ¢ of .
1.25 mol ). rgg reaction soluti A '
under nitrogen -40C for 10 m nutes and then stirred

at 0C for anothe 45 min. The reactiol mxture was
warmed up to roo:gkten'perature and t hen Sti”}f\g wth 1
N HCO (20 mL) for"30 min. The crude product S
extracted with diethyl ether (3 x 25 nmL). The organic

L’P&’@%ﬁu&%f Ritle Eé(ie@t) ?29’2 MB§1511‘%@ M, kv RhdsRis adiB@azidotributyltin
B ERL T b S pa RS LERS e T Fpgtogixture was

ahersdohdententeg it vaskd dnd teXxasnigng etiinelpasidetedbawieh ethyl dcetaty andqueous

t

(& eO?:L ”Sralgcgﬁ’%%/ 11?1@ n§g§1§1 %\»Aé (%eg ggeg @é%ueklm.ﬂ.g@ée gltered and then
Fopenigatiqd i rdsyd. - He I"Wlé? Ry 4s proifiediby 9@% geyrmgogrrpy Py sijersel ( 1:1
ZQRink&inl1@cetfdhEH:1 Ehyiktetatd) meﬁﬁlar@l) toNyiBle the dde¥ed prodd¥(73 3 mg, 5%):

TORS Flsrp e DR toa mg. 0. 30 oy ime

di net hyl formam de (8 nL), was added 10
tetrakis(triphenyl phosphi neﬁ%ﬂ@ﬁ um(0) (173 ng, 0.15
nol ) and_ zi nc cyani de (5 27 mmol ) at room

t enper at i@ >-Bigdoto@enory ﬁ‘geﬂg? % i5qPerihad B megeledy promg é-on
under argon for 6 h. The reaction m xture was poured
into saturated sodi um bi carbonate (50 nlL) and the
crude product was e¥tracted into ethyl aceffate (3 x

30 nL The orga s were coll egt
). Cl\/g\\m CO,Et Cla” /’ Me
\ ﬂN"'N - ‘ NV

\\\{(/ i-Pr

66 69

To a solution of the ester (66; 0.054 g, 0.140 mmol) in 5 mL of tetrahydrofuran at 0°C under an
argon atmosphere was added methylmagnesinm bromide solution (1 M in diethyl ether, 1.26 mL,
1.26 mmol). The reaction was allowed to warm to room temperature and then stirred overnight.
The reaction was quenched by the dropwise addition of water followed by acidification with 1 N
aqueous hydrochloric acid. The product was extracted into ethyl acetate, dried over magnesium
sulfate, and the solvents removed in vacuo. Purification by flash chromatography silica gel (3:1
hexane:ethyl acetate) gave the product as an oil (8 mg, 16%): LRMS (electrospray) m/z (MH) =
355.

Example 38
1-[5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-yl]-propan-2-ol



washed with brine. The solvents were renoved in vacuo.

The residue was purified on silica gel 15 with hexane:
wetdwnlo7aaset ate (1:1) to give the title conpouneCt/BB2008001477

61.5%: LRMS (el ectrospray); _r1317z_ [ MtH + = 272.

Exanpl e 33

5- (3, 5- D chl or o- phenoxy) - 4- hyd

H- pyrazol e- 3-car boxyl i c ggi Ale

HOH2C CO2Et O/ \N -(r) Ofp~N'G¢1L NCL i-Pr |-Pr

G 7a 42 To a solution of 9rTg,151nm3I)

gxymet hyl -1 -i sopropyl -1

t et rahydr of ur (5 nmL) and ¥t haool (15 L) at OC

was added ' orghydri dey, &8 nu, 52 OH
por G ction mxture was stlr‘F er

nitrog pOC for 30 min. Saturated anmon 1Nor| deMe
solutioni(25 ) was aqghedenigsadgnch the re t| on.

The organi ¢ phase was coll ect ed The aqueous phase vvas
extracted we€h ethyl acetate (3 x 20 mL). Al orgéh

extracts were combi ned, washed with brine and
Jorrcehtion pEacahal GEAAS0 Th23 el ind whof gidipromethagrwas added

SrdgvAd agseiulum Bn?@emﬁﬂémm%& ah qnéc%to}g 13 %kt e

t he .al coho i el
5 EREOR Gy ge: AP ORIBRIIAaD 13 P4, Hivgs GG ety Afer 30 min, o
EQE&&P&Q%&Q@ ddb/fL, 0. 58 nEK(ﬁﬁiﬁ'SQnIgﬂl d1chloromethane was added and the
hl or o- henox 1-isopro Xu met hoxynet hy] -1
I—E%W%&’?ﬂ Alogedigs %‘{nﬁ%ﬂ 4P fEpgTalure, Jfhg Feacispn yypestitioned
GeRizen B&ﬁbﬂ)ﬁe@@ﬁnd llﬁ%-aqu@us éf\ddiﬁlga bli\{\lﬁtéls&amélh cdtbodatePThe organic
sol u
Ly g GReraeBooRgt e R hoc Rl 7 e @ e Sadnyde produc
10  add didsedodiin tethlyydrdfiden, C60846 tdi-Z4€r Al dta:n methyinehesiun@bdomide (1 M in
8 I xtu 0. was .
RS0 O T AR B o B oo
(\@@ qnepched, T@Sherﬁmwmswﬂgltlam digat¢rand He reseliog mivturs olasiténoentrated in
c}gr Thé_ Ha%dﬁ@@yg a;%ahﬁgnédet%%éeg Bty &&h’tg ?tn&"@%er%h %%ggamc layer was

nltro en room ture
éiﬁeq‘l ga maemﬂsmm salfafp| ltnnifmtw@m ﬂmiy chygrategeigbyion slicpashChd

15 1hBeankeAGE 4c:08ke) gave the secondary alcohol 81 as an oil (11.4 mg, 14%).
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The crude product was extracted with ethyl acetate (3
x 10 m.). The organic |l ayers were collected, washed

wowrd/obrsne and the sol vent was renpved i n vacPOT/EFive4/001477
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resi due was purified on 15 sil% a gel wi th hexane:
ethyl acetate (6:1) to give 43-(50 ng, yield 56%:
LRVS (el ectrospray); mz [MH+ = 387 Exanpl e 35

[ 5- (3, 5-Di chl oro- phenoxy) - 1s.j.sopr - 4- met hoxynet hyl -
1H—pyr_ ) R EL C .
o 2R 5{5%9%9 B gggygjg%% o R
of 43 (47 mg, 0.12pmmol) in tetrahydrofurang(15 ni) at
-40C, was sIomA afided I|th|un1tr|ethyI$or ydride

(1.0 Mi \ 5 mmol ). JK NHPh
solutio GC L?HZ t(I)’lo t N4 C fo r 10
mn and th tEtred at OC for 45 mm¢ T reactlon

m xture was rmed up to roomtenperatgre and was then
treated with 1 Nsppydrochloric acid (20 nmL)gfor 30
m nutes. The crude product was extracted w th diethyl

efJaﬁsrogl %@%o%&yh & (gilr(ﬂﬁfg 6.4k ﬁiﬁf‘oﬁ)%n‘&%]?oﬁ@&dh?&%ﬁ?an was

rine’an € solvents were renoved
\eddadol.l’ ?h@onsrl@ymé@relev@éo B4 meel) anfl this migreges hmt%at 50°C for 30
&% 2 RGilin€ td 040 G @t@tnﬁn&l)lwés)ada&l Bratid ttfe%@acﬂ&h deuﬁé A2 63 tained at
30 LRVB (el ectrospray) H +
Ao 2 adstitiopgt ) fand G Y30 1%9871 at ro%‘ t@%%ﬁﬁﬂ“@ Owlght The reaction

5n1|i(ére(\3as5héa| tile8 o &hﬁﬂ@i&‘t}lyl‘&c&‘it@ yld-this solutlon was washed w1th 1N
) Iyﬁro %lpr%l B.C}dl Fa%ﬁ%tﬁg e lqul N—XZNFE n%ﬁlgxim]d blenl_g ¢ rsalZ %,t%&ﬁs hj@i reéfved in

S@cub3nd drudOpddEd kv puaificd by phepa’rative ﬂ(lﬁﬁyer&hﬁﬁﬁtcgrapﬁ)y dbQlica gel (4:1

1) J,n 3 f. enes, It| o
(B kgt ategley Buidly b P 03 ES PR B [P PYib medpag 15 o
dIRMS Q@ cfrogpraly? i, (MHDe= 41§act ion mxture was then
concentrated in vacuo and the resulting residue
partitioned between ethyl acetate and aqueous 10
ammoni um chl ori de. The or gdfsampledfer was dried over
nagnesiun1su|f L I ted in
vacuo. The cru egg}%&u%? §§?§@35%$ gn@QﬂﬁﬁH&%@
chromat ography on silica gel (1:1 hexane et hyl
acetate then 9:1 e tate: methanol) to yteld the

desi red product (Z&' , 99 : \V/“‘” \T,Ei
P

Cl~ { O Cl _
=] —_— )y NN
i\ﬂi%QGEfl LA w
Cl Cl
89

A solution of keto alcohol (0.16 g, 0.52 mmol) in 0.5 mL of triethylsilane and 0.5 mL of
trifluoroacetice acid was stirred at 35°C overnight. The reaction was concentrated in vacuo and
the resulting crude product purified by preparative thin layer chromatography on silica gel (10:1
hexane:ethyl acetate) to yield the 89 as an oil (94 mg, 64%): LRMS (electrospray) m/z

(MH)=313.



LRVS (el ectrospray) mz (M) = 381. 15 Exanple 37
1-[5- (3, 5-Di chl oro- phenoxy) - 4- et hyI -1 -1 sopropyl - 1H pyr
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(r)lyle y iPr C1 C1 66 69 2059To a solution of the
ester (66; 0.054 g, 0.140 mmol )1 n 5 nL of
tetrahydrofuran at OC under an argon at mosphere was

added met hyl magnesi um brom ge gg | on (1 Min diethyl
et her 15~ é % ﬁlCHj‘DIO h%l’lcg(g ~- b’? -is0f ﬂ%?}%& 28{]1 \gf’aseth%' lllgi-pyrazole

to warmto room ¥ rature an
overnight. The rgactigQ was quenched by the dr OpWI se
addi ti on of water ow&ldl by aci dificat Edm-wi

into ethyl adetgte, &ried over nagn 25 l‘sulfate

and t he sol vehfs rérrBWed i n vacuo. i caiPon by

flash chromat qgraphy silica gel (3:1 g{1exane et hyI

acetate) gave the3product as an oil (8 ng, 16%: LRVMS

(el ectrospray) mz (M4 = 355. Exanple 38 §0

1A [18 migsinglepack Faypd bestpanwsspurged etithynlitrdgen. Sihp chlpspimethist pyyrazole (0.100
I

C%zég %ﬂ/ RiOREr e%_tﬁ’é reé(@oﬁ QQs%él%é %%Zolved d ig. ml, of dimethylformamide.

ptassipmygarbpaty zndaiyreaole/( @29 g10 rkﬁmnw@ werp flep sequenwy added to the

Q&acﬁﬂﬂ viedYU B rﬂdﬁoﬁaﬁﬁlﬁ%& forT2 RaOhtd pRRiREd %t@@éhoxkzater and ethyl

080%}%8 233 mml ) in 7 nL of dichloronethane

RO BB L DR, Wil L S i over sodium
pelfate,dind ditered 1Thelsolufion tvad &ﬁﬁér@@&béd id vacko 16l R3)ARO Cruaert_riroauct which

TR D WM SAREN R, S

(dBsifdpraviuct (68; 26%): MR mizM®) =379 n di chl or omet hane was

added and the reaction was allowed to stir overnight

at roomtenperature. The reaction was partitioned

e werespetiditygl inwdopmde teaivetivartd viad Pepepad byl sn sottigtus procedure substituting
Qinfdd&&lé F&/p3RdLL R EARDRANAL ey TRE c;Q@JHcF RffEa 1683% yiela: LRms
dried over “magnesi um sulfate and concentra

V2(Ed6) =PA® crude al dehyde product 10 was dissol ved in
tetrahydrofuran, cooled to -24C, and then

met hyl magnesi um brom de (1 gyainple 426t r ahydr of uran, 0.26

M3-[5Q3,2 ®itmabphasasy)aickded-1cis gy 5 eH-pMNab @3- ﬁhbﬂh&l']-'lﬁ-ﬂy@iimdme 2,4-
72 h, the reaction dione

aqueous hyar o@ TS, a¢id. The prod

Et
N NH

—_— a” >~ 07 wo
i-Pr

35 72
A 10 mL single neck round bottom flask was purged with nitrogen. The chloromethyl pyrazole

(0.100 g, 0.288 mmol) was added to the reaction vessel and dissolved in 1 mL of
dimethylformamide. Potassium carbonate was then added to the reaction vessel followed by
uracil (0.050 g,0.43 mmol). The reaction was stirred for 24 h and then partitioned between water
and ethyl acetate. The combined organic extracts were washed with water and brine, dried over
sodium sulfate, and filtered. The solution was concentrated in vacuo and the crude product, was

purified by flash chromatography on silica gel (9:1 hexanes:ethyl acetate) to yield 72 in 85%

'yield: LRMS m/z(M") = 423.

] Example 43
5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-yl]-thiophen-2-yl-methanol
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was quenched by the dropw se addition of water and the
resulting m xture was concentrated in vacuo. The

WO e®udnRswas partitioned between et hyl acetat ePen@P2004/001477

wat er and the organic |ayer was dri ed over magnesi um
sul fate. Purification by flash %hronatography on
silica gel (7:3 15 hexane: ethyl acetate) gave the
secondary al cohol 81 as an oil (11.4 ny,
2004/ 074257 P }EP2004/8gé477 -58

2-[5-(3,5-Dic ) -1, 4-di e | - 3-
[']-N phenyl - m od ) ClL1
EtONN 1 / @ RENDO lﬂfll?l 86CI5 To & sdfution of

the carboxylic acid ##%l; 0.15 g, 0.44 moiBr in 5 nL of,
tetrahydrofuran was added 1,1'-carbonyldiim dazol e
(0.70 g, 0.44 nnDI) and this nixture was Réated at 50C

( O%ﬁéthigg-gxgcflﬁ r8pincf I‘HOE? gvg(smo rcriLwnho 1’&& eélmgﬂlaezﬂa\é\%wg%%grggd with
angeedidint flabesa(0.034d) 3 A tmhbie andvlm&eds andmuai_d ander pignegen. Tetrahydrofuran
5§ ng?g%%b-lgc?ot%éﬁ{ nﬁé(@?éO& Sl%gm&% %e ¥len egidé#&rtﬁes 0{1 Oé%gbl and

e an olutio
mdm@hledlemagmsmmwas Nyrdsnmedwmhqeot@é (o1 §16] framel) was added to

m}@ga a& Ahanak %de@ﬁi@ (@édo@eo 6ﬂi§i§no'i)0;1t¥>€@t1‘ﬁ@@§acﬁ$he&as allowed to

vacuo and crude product ‘was purifi
@rra@m e thewy eqoled i & ot Brgreastion wes @P@qhe%u@é fhe addition of
Qaﬂ‘urlteil Qﬁiﬁ@ﬁﬁﬁm cﬁfoh?lé aﬁ%ﬁﬁb&h bEﬁ/eé’ﬂlﬁlggr atn?%?gaégﬁtesfhe@ﬁmbmed
white soli
ERNBCptar ééﬁfacﬁsvbﬁreavash?ﬁg ‘zﬂ( monmna i%on%@&ﬂﬁwa% brine. The et

Beekate Riddos Ra®m@dphenodivhsdifate drdtilte@t iHe-sbllokifyw &zoh®@ntrated in

HOT Me ( ', S Cl : jt (r) Cl Et r

25 b St R g g el osms
(805D HaRank):ethyl abetdic)th afddrd O luetsHoy lyld: RRMSEME=4015 ni of
trifluoroacetice acid was stirred at 35C overni ght.

The reaction was concentrated in vacua and the
resul ting crude product puEkdimpd4Bdy preparative thin

laye rS-@gﬁﬂﬁfopgﬁh%H&Xl) —Q-réthﬁ.- i -§s8&09ﬁ13 -tgfbghell-Z-ylmethyl- 1H-pyrazole

91 76

A solution of hydroxymethyl thiophene 91 ( 0.100g, 2.431mmol) and 3 mL of trifluoroacetic
acid was cooled to 0° C. Triethylsilane (0.58ml, 3.65 mmol) was added and the reaction stirred
at 0° C under a nitrogen atmosphere. The reaction was allowed to warm to room temperature and
stirred for an additional 24 h. The reaction was cooled to 0° C and quenched by slow addition of
saturated sodium bicarbonate. The reaction was extracted with ethyl acetate and the combined
ethyl acetate extracts were washed with saturated sodium bicarbonate, water and brine. The
ethyl acetate solution was dried over sodium sulfate and filtered. The solution was concentrated
in vacuo and the crude product was purified by flash chromatography on silica gel (90:10
hexanes:ethyl acetate) to yield 76 in 90% yield: LRMS M" = 395.

Example 45
5-(3,5-Dichloro-phenoxy)-1,4-diethyl-1H-pyrazole-3-carbaldehyde
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chl oronet hyl pyrazol¥ (0.100 g, O0.288 ) was added

to the react gd dis q of
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in 1l nm of dineth or mam de. t agsi um car bonat e was
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step 1

Dimethylchlorosulphonamide (3.8 g, 26.5 mmol) was stirred with imidazole (2.0 g, 29.4 mmol)
and triethylamine (2.97 g, 29.4 mmol) in benzene (35 mlL) at room temperature for 16 h. The
mixture was filtered and the solid was washed with benzene (50 mL). The combined filtrate was
concentrated in vacuo. The crude product was purified by flash chromatography on silica gel(4:1
hexane:ethyl acetate) to afford the sulphonamide 106 as colorless oil (3.6 g, 69%).

step 2
To a solution of the imidazolyl sulphonamide (106; 146 mg, 0.834 mmol) in tetrahydrofuran (8

mlL) at -78°C was added dropwise n-butyllithium (1.6 M in hexane, 0.521 mL, 0.834 mmol). The
reaction mixture was stirred at -78°C under argon for 45 min. A solution of the aldehyde 105
(201 mg, 0.642 mmol) in tetrahydrofuran (1 mL) was then added slowly. The resulting reaction
mixture was allowed to warm up to room temperature and stirred for 19 h. The reaction was
quenched with saturated aqueous ammonium chloride (10 mL). The crude carbinol 107 was

extracted with ethyl acetate (3 x 10 mL). The combined filirates were dried over magnesium



sodium sul fate, and filtered. The sol ution was

concentrated in vacuo and the crude product, was 30
w@uokredr by flash chromat ography on silica gePCT/8P004/001477
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and
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To a solution of N,N-dimethyl-4-iodo-1H-imidazole-1-sulfonamide (193 mg, 0.64 mmol) in
dichloromethane (3 mL) was added ethyl magnesium bromide (3 M in diethyl ether, 0.18 mL,
0.60 mmol) at room temperature under argon. The reaction mixture was stirred at room

20 temperature for 30 minutes. A solution of the aldehyde (100 mg, 0.32 mmol) in dichloromethane
(0.7 mL) was then added to the above formed Grignard reagent dropwise at room temperature.
The reaction mixture was stirred at room temperature for 16 h. The reaction was quenched with
saturated aqueous ammonium chloride solution (10 mL). The crude carbinol was extracted with
ethyl acetate (3 x 10 mL). The combined ethyl acetate extracts were dried over magnesium

25 sulfate, filtered and evaporated. The crude product was purified by flash chromatography on
silica. gel 5% methanol in dichloromethane) to afford the carbinol 109 as colorless oil, (120 mg,
76.8%).



stirred for an additional 24 h. The reaction was
cooled to 0 C and quenched by sl ow addition of 25
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step 1 Di net hyl chl or osul phonam de (3.8 g, 26.5 mmmol)
was stirred with imdazole (2.0 g, 29.4 mmol) 20 and

wo pooghebam ne (2.97 g, 29.4 mol ) in benzene PGHEPL0)4/001477

at roomtenperature for 16 h. The m xture was
filtered and the solid was vvasﬁéd wi th benzene (50
m.). The conbined filtrate was concentrated in vacuo.
The crude product was puri R}Q flash chronmat ogr aphy
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of the aCHehyde 105 (201 ng, O. GMZ nmol ) in
tetrahydrofi@fan (1 nL) was then addedlk}ow y. The
resulting reaction 30 m xture was allowed to warm up
to roomtenperature and stirred for 19 h. The reaction
was quenched tt h saturated aqueous annnniun1 thl ori de

(10 (EIL c Maol 107 wasCl € i

et hyl 3 te xlOQn?_/[)a. Th?‘tonblnlt s weren
dried o earmﬁfw' si um WO 2004/ 074257 P
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a pale yellow. ojl (156 509 T cacr bi nol

107 SRR %ﬁ‘sv&l% g, 03P el ot reEr ?%9 Hﬁ) V4§ dded methyl

(mpﬁnbM)hﬁdpblaﬂﬁMé&)aﬁetﬁﬂe)(l 69% e mﬂlﬁl) ta@[ﬁ?ﬁi &iﬂpéﬁmrél' bieder argon. The
lon mxture te t X 10

A G b gio i oo B ot P s i vacto. The

txtﬂemtsxmlfated aseAd el iwas @mﬁbdamrﬂh tchtoeiatvgfa@hj aneilivergel (5:1 hexane/ethyl

cua...Th purified by flash
a’ et \r/}a? %%?rglﬁfasoa nthltle S?‘%:dg?gieﬁ“g’ et hanol in

d| chI oronet hane) to afford 88 as a white solid (90 ng,

%Oséu’fﬁ}é @V@i é}ﬂéﬁ%&kﬁﬁ& 4{ gM }IIL) RFJaE QcM_Qi to-a stli:sx@é mitlPre of magnesium powder

€178, rhplo st mebenok(LS L) 4t OICeTheyteaction gps Koyt 86 Kfardb and then

Waﬂf?édhbél Qooékfeﬂ%érgtél%l f%zé l)é Ml ".[’he r%tﬁ%{loﬁg@&%@%s %&%@%@ ﬁll?ﬁ’.[ agueous

/
10‘? nm @su]@te (28apINNEDE @demro@@mtracted with ethyl acetate (3 x 10 mL). The

ethyl acetate was removed in vacuo and the crude product was purified by flash chromatography

on silica gel (5:1 hexane:ethyl acetate) to afford 112 as a colorless oil (75 mg, 70%).

To a solution of 112 (75 mg, 0.202 mmol) in tetrahydrofuran (10 mlL) was added lithium
triethylborohydride (1 M in tetrahydrofuran, 0.606 mL, 0.606 mmol) at -30°C over 5 min. The
reaction mixture was warmed to 0°C and stirred for 3 h. The reaction mixture was poured into 2
N hydrochloric acid (50 mL) and the tetrahydrofuran was removed in vacuo. The resulting
solution was stirred at room temperature for 6 h. The crude product was extracted into
dichloromethane (4 x 10 mlL). athe combined extracts were dried over magnesium sulfate,
filtered and evaporated. The crude product was purified by flash chromatography over silica gel
(2:1 hexane:ethyl acetate) to afford the carbinol 92 as colorless oil (58 mg, 85 %):
LRMS(electrospray): m/z (MH) = 342.

Example 49
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iy Re af e a 56 iy BpibS eailo el i o Sy ot 102 me
werssed with water (I xI O nl) and brlne (1x10 nmL.) and

the solvent renoved in vacuo. The crude product was

purified by flash chromat ography on silica gel (5%
mepBanol in 15 dichl oronmethane) to afford 90 as a

! 0 mon: ate
w%:\?s%’l‘f glé F{;j%eg %rag%mﬁ%{g&\éf mﬁ)%as%ﬁ&éﬁst%dxmme olydrete (2 mL). The
2CQUIID PAHT PSTIEERE G0 4¢ # h._Bhe @@g Apfvas zmnoved in vacuo and the
%esL.lﬁmg gesﬁi'up‘w‘ﬁp h@§o@ve§ Rearyi ¥detate oGSt Tivik ristthre Yad k@éted with water (3

Fopan-| - ol
>< 10 £L) and brine (1x 10 mL) and dried over magnesium sulfate. The solvent was removed in

vacuo the crude hydrazide (113; 95 mg, 93.1 %) was used without further purification.

step 3
To a solution of the 113 (95 mg, 0.27 mmol) in tetrahydrofuran (8 mL) was added methyl

isocyanate (25 mg, 0.40 mmol) at room temperature. The reaction mixture was stirred at room
temperature under argon for 16 h. The reaction was quenched by adding methanol (10 mL) was
and the volatile reagents were removed in vacuo. The crude product 114 was used without

further purification.

step 4
A solution of 114 in methanol (25mL) was deoxygenated by bubbling argon through for 20 min.

Potassium hydroxide (149 mg, 2.66 mmol) was added to this solution and the resulting mixture
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pour ed F@toPiehiRfobhgecyys 1 diathyind 78 wyradls-Yimethyiy H-pygazole
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added lithium triethyldsorohydride (1 Min 115
tetrahydrofuran, 0.606 nL, 0.606 rmol) ¥ -30C over 5
mn. The reaction mxture , retht 0C and
stirred for 3 h. The—+eae® on w@ #S Noured into

2 N hydrochloric acid (50 nL) a dﬁtﬁe "N et rJaRydr of ur an
was renoved in vacuo. The resul tthg sol ulNeg was
stirred at roomtenperature for 6 h. ghhe crude product
vvas extract ed into 25 dichl oronmethane (4 x 10 nl).

ucr % sQ 19_1011 of ﬁ‘ﬁ? eorvg ﬁ S otectgc? BS%‘M g (%Fﬁethygqglgeqﬁo&yglgmglt) pyrazole (190
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Pr@[i%%@%ég M@r@ was @grred at -78°C for 2 h. Satprated ammonium chloride solution

- Di chl or o- phenoxy) -1, 4-di et hyl -1 H pyrazol - 3-y
|Was addpdtp grensch the dpasiion gl.d the crude carbinol 115 was extracted with ethyl
acetate (3 x 10 mL). The combined extracts were evaporated and purified by flash
chromatography over silica gel (4:1 hexane:ethyl acetate) to afford 115 as a pale yellow oil (112

mg, 68%).

The carbinol (115; 112 mg, 0.219 mmol) was mixed with diphosphorus tetraiodide (124 mg,
0.219 mmol) at room temperature. The reaction mixture was stirred at 80° C for 30 m. The
reaction mixture was cooled to room temperature and was stirred vigorously with 10% aqueous
sodium bisulfite (20 mL) until the organic layer became colorless. The crude product was
extracted with ethyl acetate (3 x10 mL) and the solvent removed in vacuo. The residue was
purified by flash chromatography on silica gel (5% methanol in dichloromethane) to afford 96 as
a pale yellow oil (68 mg, 85%).

Example 51
3-Chloro-5-[2,4-diethyl-5-(2-hydroxy-ethyl)-2H-pyrazol-3-yloxy]-benzonitrile
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~NN~N-~ Et-"N t M O Clsgﬁ19 step 1 To a solution
of 112 (100 ng, 0.292 mol) in°fret hanol (25 nlL) was
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water (3 xNLO nL) and brine (Ix 10 n€X and dried over
magnesi um s cjgate. The solvent was regpved in vacuo
t he crude hydrazide (113; 95 ng, 93.1 % was used
W thout further purification. 20 9M3 To a sol ution of
the 113 (95 ng, 0.27 mmol) in tetrahydrofuran (8 nlL)
wap 1ladded net hyI isocyanate (25 ng, 0.40 mmol) at
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\ﬁoll lgfnbit) %li r@&tg S 510"@5 erﬁe%‘{tﬁlg récfhls;‘lélas‘f&%ruw;_ @il WE8°C for 20 min,

produ was use furt rification.
then a solution of the aldehyde (116; 87 mg, 0.27 mmol) in tetrahydrofuran (1.5 mL) was added

slowly over 10 min. The reaction mixture was allowed to warm to room temperature and then

stirred for 16 h. Acetic acid (5 mlL) was added to the reaction mixture and then the mixture was
adjusted to pH 7 with 10% aqueous sodium bicarbonate. The crude product was extracted with
ethyl acetate (3 x 20 mL) and the solvent then removed in vacuo. Purification of the crude
product by flash chromatography on silica gel (4:1 hexane:ethyl acetate) afforded the 1:1 mixture
of the enol ethers 117 (74 mg, 83%).

step 2
To a solution of 117 (74 mg, 0.223 mmol) in acetonitrile (5 mL) and water (5 mL), was added

mercury(I) acetate powder (92 mg, 0.29 mmol) in one portion at room temperature. The reaction
was complete within 1.5 h. The acetonitrile was removed from the reaction mixture in vacuo to

give an aqueous solution of the mercury adduct 118.

step 3
Ethanol (5 mL) was added to the above aqueous solution of 118 followed by the addition of

sodium borohydride (34 mg, 0.90 mmol) at 0°C. The turbid reaction mixture was stirred at 0°C
for 1.5 h. The reaction mixture was then poured into 20 mL of 10% aqueous sodium bisulfate
and the resulting mixture then neutralized by adding saturated aqueous sodium bicarbonate. The
crude product was extracted with ethyl acetate (3 x 10 mL) and crude product purified by flash
chromatography on silica gel (4:1 hexane:ethyl acetate) to afford 97 as a colorless oil (60 mg,
84.3% over two steps):LRMS (electrospray)m/z (MH) = 319.
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Shiige ©Rinfibito olcemeitivanivl a final mnodmtraxmnnﬁﬂmm)ts(ﬂ d%af:ttcms gere initiated
%?r agg’mg 4 nM HIV-1 RT and after incubation at 37°C for 30 min, they were stopped by the
addition of 50 ul ice cold 20%TCA and allowed to precipitate at 4°C for 30 min. The precipitates

were collected by applying vacuum to the plate and sequentially washing with 3 x 200 ul of
10% TCA and 2 x 200 ul 70% ethanol. Finally, the plates were dried and radioactivity counted in
a Packard TopCounter after the addition of 25 pl scintillation fluid per well. ICsps were
calculated by plotting % inhibition versus log;, inhibitor concentrations. Representative ICso
data has been included in Table 2.

Antiviral assay method:

Anti-HIV antiviral activity was assessed using an adaptation of the method of Pauwels et al.
{Pauwels et al., 1988, J Virol Methods 20:309-321}. The method is based on the ability of
compounds to protect HIV-infected T lymphoblastoid cells (MT4 cells) from cell-death mediated
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A fresh solution of 5 mg/mL MTT was prepared in 0.01 M phosphate buffered saline, pH 7.2 and
20 microliters added to each culture. The cultures were further incubated as before for 2 hours.
They were then mixed by pipetting up and down and 170 microliters of Triton X-100 in acidified
isopropanol (10% v/v Triton X-100 in 1:250 mixture of concentrated HCI in isopropanol). When
the formazan deposit was fully solubilized by further mixing, the absorbance (OD) of the
cultures was measured at 540nm and 690nm wavelength (690 nm readings were used as blanks
for artifacts between wells). The percent protection for each treated culture was then calculated

from the equation:

% Protection =

(OD drug-treated cultures) — (OD untreated virus control cultures)
x 100%

(OD uninfected cultures) — (OD untreated virus control cultures)
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PCT/ EP2004/ 0014 Conposition for

Adni ni strati onl\zelﬂﬁ'épaé “Bnt % wt./wt. Aﬁ'fgv%

I ngr edi ent 20. Q%;iyhprtraitaﬁe 79.5% Magnesi und%sg ear at e

0.5% The ingre are m xed and di sp%%ed into

capsul es cont a&ﬁf‘ a p&ot 100 ng each; oné ° capsul e

woul d appr oxScrrhttcé(’&)%@ﬂtallon)dai ly dosage 18.8%gnposi ti on

for Oal redient % wt 44 Active
C{%%ﬁm it £0Y 0%t -

i ngr edi ent gnesium Sstearate O. 50/
Crosscar el | ose Ebdéring 2. 0% Lact ose 760-83%m/p

(pol yvi nyl pyrr ol b@ioﬂﬁgs 1. 0% 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (IV)

Ingredient % wt./wt.
Active ingredient 025¢g
Sodium Chloride gs to make isotonic

Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity of
sodium chloride is then added with stirring to make the solution isotonic. The solution is made
up to weight with the remainder of the water for injection, filtered through a 0.2 micron
membrane filter and packaged under sterile conditions.

10
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10 WO 2004/ 074257 PCT/ EPZ0BAF00TH# . 73 Supposi tory

Formul ati on | ngimeskéddamts % Wt . /Wt .  Act i veransgr edi ent

L. 0% Pol yethyt-ene gtyeet 7-000—4-5%—Pobyphyt-ene——
gl ycol 4000 24/ 6g§ecompoun -
2

Span 60
Tween 60
Mineral oil
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring. A
sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify the

ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations
Several aqueous suspensions containing from about 0.025-0.5 percent active compound are

prepared as nasal spray formulations. The formulations optionally contain inactive ingredients
such as, for example, microcrystalline cellulose, sodium carboxymethylcellulose, dextrose, and
the like. Hydrochloric acid may be added to adjust pH. The nasal spray formulations may be
delivered via a nasal spray metered pump typically delivering about 50-100 microliters of

formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12 hours.

The features disclosed in the foregoing description, or the following claims, or the accompanying
drawings, expressed in their specific forms or in terms of a means for performing the disclosed

function, or a method or process for attaining the disclosed result, as appropriate, may,
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said g Wiut@é@%ﬁ#ﬂﬁl} étﬂb&ﬂtﬁgd oy, 6a]:k95§% -C ﬁﬁ%yl’ E\Bs@tﬁ’t@d Cs.¢alkenyl, Cs

-C(=Y)Z, -X(C= g ﬁ 5 '/
15 gp NHNHzcyc&alkyl optlonally subst1 uted C1 ¢ alkoxy, (C )R>, CI—I(OH)R (CH2)° O-

(CH,),R’, NR°R, C(=Y)Z, -X(C=Y)Z or Ila-c;

2
—(CHZ)k — (CH,), — (CHZ)R\EE
1<HZC>—N i \[ i j oj
(ITa) (1Th) (Ilc)
wherein,
said alkyl, said C;.3 alkoxy-C;.; alkyl and said alkenyl are substituted by -OH,
20 “NRR’, -C(=Y)Z, “X(C=Y)Z, CN, -S(0), C1.¢ alkyl; -SO,NR'R’, -
SO,NHNH,, or
-NR®SO,-C).¢ alkyl;
said alkoxy is optionally substituted by -OH, -NR°R’, “C(=Y)Z, -X(C=Y)Z,
-8(0)y-C1.s 2lkyl; “SO,NR°R’ or -SO,NHNH,;
25 R is hydrogen, Cy.¢alkyl or -C(=Y)Z;
R’ is a phenyl, or a heteroaryl ring according to formula ITTa-IITh;



-NR6SO2 C1_6 al kyl; said al koxy is optionally
substituted by -OH -NR6R7, -C(=Y)Z, -X(CY)Z, -S(Oq

W@1008/0242RY| ; - SO2NR6R7 or - SO2NHNH2i 25 R12 i SPCT/EP2004/001477
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hydr ogen, Cl 6al kyl or -C(=Y)Z,_R5 is a phenyl, or a
het eroaryl ring accordlngtofo7r6nulalllalllh WO
2004/ 074257 PCT/ EP2004/ 001477 -76- - N - - 2 NN3 X

X3 H (H b) ) (III‘d-}q 1% I~
NH/I\LlN'J'QIIIf) ||| (IIIh erel “N:>
sel ect ed f?{ t he grou nsi sting Nf oa-

-0-, -S, -N and - 3 5 X2 is selectedfromthe
group conS| I.ng of - - _ and
- CHR6- (?1& Vsel ect ed f&%ﬁwmhe gr o(g?)c)cony Wng of (O

hydrogen ydroxyl and thigol; R10 and R10' are

| ndepend are sel egt from t oup consi sting

of hydr ClL 6 al [ onal&y}ubstitut ed with
one or tvvoNs stituent Yy ndepen ly selected from

the group conS| sting O hydr oxy, Cl_6al koxy, thiol,
Cl_6al kyl t hdlﬁt) Cl_6 al kygyl fnyl, C]( | kyl sul fonyl,
hal ogen, am no, G _ 6al kyF'anino, C1 i al kyl am no,
ani no- C1 vdadelayl , C1_3al kyl ani no- C1 3a| kyl, and

C1_3di al kyl 1m'n 3a sai d phenyl,,and said o - L
het er oar yi ?ilﬁﬁe "t‘}ffgii-ﬁaﬁjath%/?"%‘ﬁg’flf%ﬁo év@#ﬂzlhalg’ $-, NR"- and
-0OR6, - 15 ReR7, -C(=0Z, -X(C=OZ R4 is C _6al kyl,

C2. 6al kenyl,, C2_6al kynyl, C3 7cycl oaI Ky o o

G _3al koxy-¥is shclegifont thepioyneensisting of 1%&42%”’ 08" and
(CH2) PR11; V\:heé n, 20 said alkyl, said alkenyl, said

al kynyl and 3s cycl oal kyl are optionally substituted
by - OH, is selected from the group consisting of hydrogen, hydroxyl and thiol;

R and R'® are independently are selected from the group consisting of
hydrogen or Cy.¢ alkyl optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, Cysalkoxy,
thiol, Cy.alkylthio, Cy.¢ alkylsulfinyl, Cy.salkylsulfonyl, halogen, amino, C;.
salkylamino, Cjsdialkylamino, amino-C;.salkyl, Cy salkylamino-C,.salkyl,
and C;_sdialkylamino-C; jalkyl;

said phenyl and said heteroaryl ring optionally substituted with halo, -ORS, -
NRR’,

-C(=0)Z, -X(C=0)Z
R*is Cyealkyl, Cy.¢alkenyl, Ca.qalkynyl, Csscycloalkyl, C; salkoxy-Cysalkyl, -(CH,),R™
or -(CH,),-0- (CH,),R™;

wherein,

said alkyl, said alkenyl, said alkynyl and said cycloalkyl are optionally substituted by
-OH,

-OR®, -NR®R?, -C(=Y)Z, -X(C=Y)Z, -S(0),-C1.6alkyl, -SO,NR°R” or -

SO,NHNH,;

R is a phenyl or a heteroaryl ring selected from the group consisting of pyridinyl,
pyrimidinyl pyrazinyl, pyrrole, imidazole, pyrazole and thiophene, said
heteroaryl ring and said phenyl optionally substituted with one to three groups
independently selected from the group consisting of halogen, cyano, C,.3 alkyl,
Ci.5 haloalkyl and C,_; alkoxy; or R* is N[(CH,),],W wherein W is selected from



-OR6, -NR$R9, -C(=Y)Z, -X(C=Y)Z, -S(Oq Cl_e6al kyl,
- SO2NR6R7 or - SO02NHNH2i R11 is a phenyl or a

whedoenoasyl ring selected fromthe group consiBCT/EB2004/001477
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pyridinyl, 25 pyrimdinyl pyragzinyl, pyrrole,
i m dazol e, pyr azol e and thi ophéne, said heteroaryl

Lo Phree orbupt rieBEbERrIGroe el FROR" iR g Pipcc0rz
ol oar ky] and (0 3 ety BN ey sTow
wher ei nyW| We ec?g%%@?%?ﬁl%%dﬂgﬁ 257

PCT/ EFZOR4ROOLAR Ti) takaivintlérendpntiy pre seeatédsidnmthe gfouplR@sisting of

(G2), SRR BBy, EAD G g .

or 1: Reand@is dmwhmw@l slkyl or giQerhen h@réae n@lﬂelﬁtawatad@d to the same
sel ect edyf 60 & HeHey A b&t@ﬁb%'ée't}[é Rhg ¥ mrra&egemt £

O bal kyl Oy P Bl bl 1% 3§ako§ MO Balkyl oot

a _3al kyparrﬁlﬁ@cmlpeg@mmlpera&wa ogiporpholi ine?

di al kysk a8 FordGhasphdenity @rbr;(qRF) when both R6 and R7 are

attached to the sane 0 ;o t
t oget Hels hydPgRghirpHL Che Wﬂ? 5@2@, , ok oSt S vherein R
pyrrol i dis®,or ﬁlh@?lfdpdbrﬁtﬁy smislﬁl&l’eaicvhtﬁan@fo tlilBeE goapsiiindpendently

dy tl
Py dr oxyl IEEIGRTRES ol pagtine L pggh e CHAHEE hatontiyt and .

Cl. 3al koxjkogy; 3al kyI wherein R13 is R7 or phenyl
opt i onal b){ ?ubstltut ed with one to three groups

| ndepena sel ected fromthe group consisting of
hal ogemnd@amndepéﬂdeﬂm&ngand:b +3haboal kyl and C

3al kox AR %s 0to 3; 15 o and p are independently O
to4a56 5, gisQo2; k, r I and r2 are

I ndepqmpmdlrymelﬁd@peﬁdeﬁam& >a.nd(sr>(h +12) 2)2; and, 2; and,
acid addition salts, dr at es and sol vates thereo

vieddifien seite pydigtes SOl {hpol it th thempgvisopiet Whep Rl (g o
andisR'antl RSy Rbkdithtdd SibnPNRNY btheRBad Shs@shRtedtphaRl.
unsubstituted phenyl. 20 2. A conpound according to
claim1 wherein: R is selected fromthe group
QJHSASQﬂan@ﬁcc&Hn@% Hyim 1 €Her&ihal oal kyl ,

C3_7c Ioa 3al koxy: Cl

onT1 onfalt S EP R B TR o6 -RUSL G ARy, o evetoalio, ©,
substi t uiatidxplienyikyl aadoptioB8lyRibstsut€diptengd] kyl , C3.7

cycl Oa}%ZkQ’?pth?_'Z Sgt]‘liled%engﬁ ’) o O(CH2) PRI I; wherein,

said a are optlonally
subst iR%it @ds amsyl Oy cyomgcyl «Nﬁae " or (@L}N)-TCBD R X (ereinz

Rl is a 59@9 @Pa!ld l}k?/l are! fo ef]igtsﬁgsn%édrbym -bRS, -NRER?,

t hree groups |n epen ent
C(=Y)Z or -X(C—Y) ;

R is a phenyl optionally substituted with one to three groups independently selected

from the group consisting of halogen, cyano, Cy.salkyl, C;shaloalkyl and C;.
salkoxy.

3. A compound according to claim 2 wherein R? is substituted Cy.¢ alkyl, ITa-c or -(CHp).R®
wherein R’ is IlTa-IITh.

4. A compound according to claim 2 wherein R® is -(CH,).NR°R’, -(CH,),C(=0)Z or
|-(CH,)XC(=0)Z.

5. A compound according to claim 1 wherein:



fromthe group consisting of hal ogen, cyano,
Cl 3al kyl, C1_3hal oal kyl and d _ 30 3al koxy. 3. A

wa@eovwponnd7 according to claim2 wherein R3 is PCT/EP2004/001477
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substituted C1_6 alkyl, Ila-c o (CH2)nR5 wherein R5
is llla-111h. 35 4. Acon‘poundaﬁccordlngto claim?2

LA WELEE CAHE o PR

wher ei n: ﬂﬁx&&%ﬂﬂﬂéﬂcﬁ&pﬂlaﬁmylﬁﬂ%ﬂ%d@ﬁamﬂ? -78 R is
sel ected fromft roup .co ti ng of Cl_6al kyl,

Cl_6hal 04 Q(thna y&bgltlﬁecf)%he?ﬁ g, 3al koxy- Cl 3a| kyl
and opRiis ﬁla&alkyl ﬂmsrclmmle@cw r-((RR)o+ G- (6P, RIavHeein,

&3 7oycl oa T A g Byl BrcebubIE Kisipegy gt ORY NR'R”

wherei n, 5 <a&WZatkykE=Yand sai d cycl oal kyl are

optlonally subst.i tedb NRPRI, .-C(=Y)Z...
N 2 R o i ERa s hect £ G ropy i phbfcio,
group consi st i ngpyaimiginylipotrapipyl, pyrpje; imidekiotey byrpaptesani thidphene, said
pyrrole, imdaz r '

het eroaryl ri ngoﬂcl)egt I%%lrﬁ%& ‘z"d‘%md ?%%mtggy%ﬂﬁﬁnéghﬁieeogr oups

three groups 10 inAcbepdentdeselacipd Siemdbe graur eoppisting©f hrleasp. cyano, Cr.
consi sting of hal , kyl

Cl1_3hal oal kyl ang&%i@égﬁ%%wgckﬁug?mound accordi ng

to claim5 wherein R3 is substituted C1_6 alkyl, lla-c

Og. (W&lﬁtﬁiﬁd a&/&aﬁﬁ@gl B cBRBn § Srhérkin & elshBstitk S @..q alﬁ(_}/lz QIHJ@(W(@I-IZ)HRS
accor n_% %almS wherein R3 is (CH2) nNR6R

( CH2)Whe t‘f? )iy Mgttt o py 1xc(=0) 2. 8. A conpound

according to claim1 wherein: 20 Rl is selected from

t rou nsi s 1 } 70

& A greottngld shim S rpodn B e AR SRR o
subsCH)MEdOphenyl ; R2 is optionally substituted
phenyl; and, R4 is Cl 6al 1yl, C3 _7cycl oal kyl,
-(CH2),,RIl or -(CH2),, O(CH2)PR 1; wherein, said

aS kyd cempbugd patonkng toalalay | whereinopt i onal | y substit ut ed

N[ (CEE){ﬁ @V\her gﬁri@ %ouééonsﬁn ? ?a]% %Ima%aﬂ%i %3 JeYcloalkyl,

Cons: st g sRoNFBAlkyl GhEyion NG PASEHORS, | CHRS
CHNHO(EG) G R GDIRARZ: iy AugOmPOUNd accor ding to

claim§ wherein R3 is substltutledC 1%@ ala-c or
(CH2) TRgs Caoluh &reromsyli <CHRa AL >oﬁr<c o rpBee:
accor di ng tQiduiiai BABsaaeEIeiIky1 B2 dpSomallckidbkiimNRERQH, -OR®, -NR*R?,

n
(GR)nA=02 & xcvyz:
RY is NI(CH,),].W wherein W is selected from the group consisting of NRS,
(CH,), and N(C=0)Z, CHOR®, CHR® CHNHC(=0)Z and CHNRR’.

9. A compound according to claim 8§ wherein R? is substituted Cy.¢ alkyl, ITa-c or (CHp),R®
wherein R’ is Illa-IIIh.

10. A compound according to claim 8 wherein R? is -(CHZ)nNR6R7, -(CH,),C(=0)Z or
-(CH,) XC(=0)Z.

11. Use of a compound of formula I for the preparation of a medicament for treating an HIV

infection, or preventing an HIV infection, or treating AIDS or ARC,



-(CH2). XC(=O Z. 35 11. Use of a conpound of fornula I
for the preparation of a nedicanent for treating an

woikdg4/074262Ct i Oon, or preventing an H V infecti oPCT/@P2004/001477
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treating AIDS or ARC, WD 2004/074257 PCT/ EP2004/ 001477
79 RA RBIRK O ~N1 NL R whef®in RL is selected
fromthe group consisting 9f Cl_6al kyl, Cl1_6hal oal kyl
C3_6al kenyl, C3 6al KYnYR\ 5 @& 7cyc|oalky|

Cl1_3al koxy- Cl _3al kyl, pheny nd benzyl, mherein sai d

phenyl and said benzyIRﬂ 'y substiytuted with one
 Riepd

to three substituents ep ndent ly selected fromthe
group consisting of Cl 6a| kyR? C1_6hal oal kyl ,

Cl_gpl kpxy, Cl_6hal oal koxy, Cl_6al kylthio, nit ro,

hal ogen, and cyano; R2 is phenyl or pyridyl optionally

subst | Ru# é‘?ie%dtf’??nbﬁli‘é 2Eoyp POREERIEL Sl {d htGsgatkepgl, G-

sel ect ylom t he group consisting of hal ogen cyano,

Cl 6 a ky 1 6, al koxy and

CCRRoR ot g e AR R PG lRe b od

Cl_3al k 0>§Md @ﬁer@ﬁiﬂﬂ)ébld beng9Bapitibatle dutsBiutzd |V\Ktﬁl’a))db to t%e fubstituents
Y5 o I B S0 RIS b5 AP Y gl
- CE 8Y4)2 Z, - XCGRE, @i GHaloaﬂcoxyl, EralkykfiQhiydyhaloged and yyame)

- [

sai @ aticy Prenlin v Sufopy Bl Wby S Bt AU bldepndently
are su bstscltmdeﬁbnb;he-gmp consREERTT, halogf(n;wazio Cix@BsNfZ; alkoxy, Cye

CN, -S(O gﬁcaﬁ lg: NR6R7, 20 SO2NHNH2 or
- NR6SQ2; % Oﬁl%szg kog i s optionall

subst i Riis pstigpted @ﬂ%alkyNRgIRututad saloxy-G; 1)«1]@-14-\8}1%5tituted§€3@}1§enyl Csy
Cl_6 ;J& kyl' &g(%hlﬁﬁﬂﬁbﬁﬁ uted R M2 (cﬁ;bgﬂ :@Hm@n)@@ q08;).-O-

Cl. 6al K Z: 25 R5 1's phenyl, or a heferoaryl
ring a }palwng to formula Illa-111h;

NRR’, -C(=Y)Z, -X(C=Y)Z or Ma-¢;

]I{u
—(CHz)k —(CH), — (CH)~ N
e . ) )

'12

(Iia) (XThb) (IIe)
wherein,

said alkyl, said C;.salkoxy-C;.salkyl and said alkenyl are substituted by -OH,
NRR?, -C(=Y)Z, -X(C=Y)Z, CN, -S(0),-Cy.¢ alkyl, -SO,NR°R’, -
SO,NHNH; or
-NR°S0,-C; ¢ alkyl;

said alkoxy is optionally substituted by -OH, NRR’, -C(=Y)Z, -X(C=Y)Z,
-S(0)4-C1.s alkyl; -SO,NR°R” or -SO,NHNH,;

R™is hydrogen, Cy¢alkyl or -C(=Y)Z;

R’ is phenyl, or a heteroaryl ring according to formula ITTa-IITh;



WO 2004/ 074257 PCT/ EP2004/ 001477 -80 L'3 X N ND X
(I11a) (Hb) (I11c) (IHd) (I11e) HNNN-_ -NHN* S

woR@4074261) (111g) (I11h) wherein X1 is sel ecP€EPI00H001477
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the group consisting of RILOC=CRl0a, -0-, -S-, -NR6-
and - CHR6; 5 X2 is selected fromthe group consisting
of R1I0C=CRl0a, -0-, -S, and CHR6- X3 is seI ect ed

fromth up consi Xy
thiol; R @ d Rl10a ndepen y ar ect ed I
fromthe @p consi g |Nogen or 6a1ky1
optional |y gubstitut ed th one or two sub&kituents
i ndepende sel ect ed omthe g p con ting of

hydr oxy, @L %al koxy, 18-I hﬁl ol (112§| kyl tﬁhg) Cl_6 (ItTe)
al kyl sul fi @Iyl , Cl_6al kyljpul fonyl hal ogen, am no, C

6al kyl a Cl_3di o, LpR- C1_3al kyl
C1_3al kylllanin no- C1_3alfkyl i and
C1_3di al RIy-hvém no- C1 . sai d Pprényl and said

heteroaryl ring optionally substituted w th hal o,
-OR6, -NRaRg, (=0 7Z q(C=0)Z, I1pmfp4 i s Cl_6al kyl,
C2- 6al kenyl , C2_6al kynyl ;" C3_7cycl oal kyl ,

Cl_3al koxshe€in 3al kyl , (CH2) R1' or (CH2)o
O(CFIZ)PRlllg\/gbeJ 1op_ n)yl O-, 581 QRS and -
al kynyl andXslal Cge;c/lc gﬁtﬁigmgﬂa@é&gp ?%%aé ER and
substi t ut ed b)?HPé-| -OR6, -NR$R9, - ( Y)Z - X(C=Y) Z,

-S(O q Cl_6@dik¥diected #nt ROBMRPRAsildng oPRRC=ERMZ  oRIS. il -CHRS

a phenyl or heteroaryl ring selecCted from t'he group

consi sting }Sfls selgresddromd the ioyp F‘?ﬁ“d‘il%)ﬂf hydrpgen; li*WlFoxyl and thiol;

pyrrole, i anﬂ &Zml@,ar@i&iﬂ%%ﬂieﬁﬂ}aﬁg sdidetca BlRg Be o g}b t6'011t51stt1ngdof
supstitute

W th one ot RREBEngF begstl] SRebmlRBunr e atina aumnypinens
t he group con Mdslbdnﬂ@tlgfselbméddgmmhe gioap Gonsidfndf hyadoky, G salkoxy,
wnaroin wis U0 kUt S tduRehs aR TR e, amine, .
NR6, (CH2)S, ayCudhe CieilREmino, amino-Cyjalkyl, Cy.salkylamino-Cy.salkyl,
and C,.;dialkylamino-C,_salkyl;
said phenyl and said heteroaryl ring optionally substituted with halo, -OR®, -NR°R’,
C(=0)Z, -X(C=0)Z;
R* is Cealkyl, Cygalkenyl, Caualkynyl, Cs scycloalkyl, Cysalkoxy-Cysalkyl,
~(CHo),R" or ~(CH,),-0-(CHy),R"; wherein,

said alkyl, said alkenyl, said alkynyl and said cycloalkyl are optionally
substituted by
-OH, -OR’, -NR’R’, -C(=Y)Z, -X(C=Y)Z, -S(0)-Cy.ealkyl,

-SO,NR°R” or -SO,NHNH,;

R is a phenyl or a heteroaryl ring selected from the group consisting of
pyridinyl, pyrimidinyl pyrazinyl, pyrrole, imidazole, pyrazole and thiophene
said heteroaryl ring and said phenyl optionally substituted with one to three
groups independently selected from the group consisting of halogen, cyano,
Cisalkyl, Cy.shaloalkyl and C;.jalkoxy; or R* is N[(CH,),],W wherein W is
selected from the group consisting of NR®, (CH,),, -N(C=0)Z, CHORS,
CHR® CHNHC(=0)Z and CHNR®R;

n, o, p and q are as defined below and sis O or 1;
R®, R, R® and R’ (i) taken independently are selected from the group consisting of
hydrogen, Cy.qalkyl, C;shydroxyalkyl, C;.5 alkoxy-C;.3 alkyl, Cy.salkylamino-C;.5



CHR6 CHNHC(=0) Z and CHNR6R7; n, o, p and q are as
defined below and s is 0 or 1; R6, R7, R8 and RO (i)

wo adoan7428tlependent |y are sel ect ed from the groPQI/EP2004/001477

10

15

20

25

30

35

consi sting of 30 hydrogen, 2$ | kyl,
Cl_6hydroxyal kyl, C1_3 alkoxy 3 aIkyI

C1- 3al kyl 0 0Qé 477

L3 ) ARl 2009, ARSI ESRL FERRA LA s e
both R6 asinRitreges a@m th@h@@’ tedakeh @ge@mom Wlt]tDtjE mitavgemto form a
they may *Bﬁ‘r&ﬁk&ﬁ b PG ! erazﬁle thotirbinel € Ni trogen,
toforma ‘Pyrr0|d|ne perl |ne pi pérazi ne or

nor phof e indgppogently 07 ft¥Bendent |y -0- or -NR6; 5

Zis hqusr b ,algekyesﬁk@ Tkoxy- 1
CL. 6al kyl,, aﬁ%"gﬁ'& R o Db E blkay-Guealig] whersin R
phenyl o gt Bo‘ﬁ pryl QR}%%I})TSB’P%‘HHW With o %etgrm@émgme@ﬂy

I ndependeslettyd fr&@ hecg&@@ chiis@m bﬁlawgéw I@?Ie@x@ ngyi. ﬁalldy[‘ @:1 Qflaloalkyl and
hal ogen, EYaRo Cl_3 alkyl, C1_3 hal oal kyl and

al koxy; n'8 ?5{3'1’0 3; 10 o and p are |ndependently O to

4 and m1s-|0tp3< 5, gisxo2; k, rl1 and r2 are

i ndependent | +r2) > 2; and,

aci d aﬂﬁﬁ‘ ‘B%‘llmg @enﬂﬁs ‘éflélsmalgé%ol vates thereof;

wWth tsqaopayi so that when R4|s (CH2)"R11, nis 1

and R1 is substituted pheny R2 is otherthan

unsubskitt ardd 2sriadppendent 01t24 WS 2l xTOGHEDRd of

for %h%ddm&%lté h RESRASEAL é}gofawﬂi?ﬁiﬁk gmgihat grhen% is (CH,).R",

treating HV, ection aco Im1

conprit AR cis Sa@ﬁfufﬁd@@%yﬂ ﬁ?g isthgr Qm@hﬁlﬁﬁmgﬂd

sel ected fromthe group consisting of HV protease

iﬁ:i‘%iﬁtgr S, EH‘F{ eosi de reverse transcriptase

i Tthi B°Cbf £ORQ fa%th? BRAYionof apediciping &g treating HIV

| nhiidfedtion Sccoﬁﬁfgﬁo blﬁﬁlﬂl Di, fi@ther @i&iﬂmsﬁﬁ? cdthdn@hisfekifd &Neast one compound

Use accor 12 wherein the
v st Fom b eropp SuBSRR Al si e e BbiPlak kPt e trase
gr otpnsehpisiesiliivigrohorziudretidt weorsel tamborigalbdi@hibitors, CCRS inhibitors and

di d@ﬁﬁsfh@ondnl% I cl tabi ne and stavudi ne, rescriptor,

1LOTS, .
sustiva and virarune and/or the protease inhibitor is

sel ected fromthe group 25 consisting of saquinavir,

r13t Qﬂ@\ééc%rdlr%‘z‘{b Hagyd &herélﬂ ﬁ!e?@éfs%ga&@?ﬁtgs%%&tor is Cfele?ted from the

Opl navir a atazanavi r
f or BIPUA consisirsicideyudieg. bindivding.didanpsind, ealgtaépamai jtondipé,

a n?é?;bﬁﬁé@ﬁ%hvafaﬁﬁ vitarhfkE Eﬁlytl)rr thlespr[)t@é/s@ rn?h?olttof A1 gé‘tédjﬁ‘&ﬁ Bhe group

30 15. of a conmpound of ftornula accorgl ng t
cl aF‘PﬁST&ng ersaquwéwﬁﬂea’waw uahrr@@m ETPARDAYIT. lmnavu and

tr eatakaagvian H V i nfection, or preventing an HV

infection, or treating AIDS or ARC, wherein the host

is infected with a strain of H V expressing a reverse
tidaise of pioapeundd dfffortiula I according to claim 11 for the preparation of a medicament

for a retrovirus reverse transcriptase.

15. Use of a compound of formula I according to claim 11 for the preparation of a2 medicament
for treating an HIV infection, or preventing an HIV infection, or treating AIDS or ARC,
wherein the host is infected with a strain of HIV expressing a reverse transcriptase with at

least one mutation.

16. Use of a compound of formula I according to claim 11 for treating an HIV infection, or
preventing an HIV infection, or treating AIDS or ARC, wherein said strain of HIV exhibits

reduced susceptibility to efavirenz, delavirdine or nevirapine.



| east one nutation. 35 16. Use of a conpound of
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treating AIDS or ARC, wherein sgjid strain of HV
exhibits reduced susceptibility to efavirenz,
del avi rdi ne or nevirapi ne. WO 2004/ 074257
PCT/ EP2004/ 001477 -82 17. A pharmaceutica
cbhpd shamensuiécshgpmpssiep eomprisipg p thetapesically eé&ectwtqmwrelty of a

qangm@Mmg%fﬁmnﬂgﬁpound of formulal R4 R, O)~~R N
R 5 wherein R is selected fron1the gr oup conS|st|ng

of Cl1-6 al kyl, Cl-6hal oal , @8- 6al kenyl, C3-

6al kynyl, C3- 7cyc|oalky| —3al koxy- Cl1- 3a|ky| phenyl
and benzyl, wherein, i enyl and saigd benzyl
optionally substltuted h Nne to three substituents

i ndependently sel ected frompgil0 the group consisting

of Hsbal kyl, Cl-6hal oal kyl, C1-6al koxy,

C1- 6ha|a;lkoxy, Cl- 6a|ky|th|o nitro, hal ogen and

cyano; RRp selectediieomythe gioup gonsigyag of shs kel @Mhﬁgiﬁkﬂi Cappllenyl, Cs
with opgyhf three groups |ndependently selected from
the graqup conS|st|ng of hal ogen, cyano, Cl-6alk

C1- 6al kxyrloabsyl, Coaafkosy (e tligyh phanyl ad derphmbrerin, 1@5(1 Pegnylgnd said
subst i beak@@pickaly aibkithted Fith&id t ﬂﬁ@iu@l&nﬁﬁﬂs A0S e‘n@éﬁt@ selected from

apt | onlh B RSt TIaR Lot darieleor (o efibfhig helatkony, Oyl

- CH( (}1)135, halogédHaj cyan®: ( CH2) pR5 - NR6R7 -C(=Y) Z,

i él(—QC)_ Rf;enyll(cjr Byqujyz oéltﬁnélp_ﬁ% s@ed& \ins.b%_nlze)(t% ﬁ“[-%e)gg%%qpé jndependently

wher ei n, sééctsidran te kydup cmm1sdnﬁifh3hgémmné;ﬂlsakﬁw1-éamdcy, C.

sai d al ke OH, -NR6R7, -C(=Y)Z,
-X(C=Y) Z, mékiy&g‘%(%;“ %éliélgﬁfyl - S2NR6R7, - SO2NHNH2,
or - NKGSERsEhted el g@kyl mmtmm d&;gadyomsfllg plkiyh sestityted Csgalkenyl, Cs

) 44 R 0 gl o o

(CHq)p -NRﬁR" -C(—Y)Z -X(C—Y)Z or Ha-c;

]'{12
— <CH2>1§\E :1 —<CH2>!£\ENJ
1<HZC>—N - o

'12

(Iia) (IIb) (Ic)
wherein,
said alkyl, said C;salkoxy-C.salkyl and said alkenyl are substituted by -OH,
-NRR’, -C(=Y)Z, -X(C=Y)Z, CN, -S(0),-Cy.salkyl, -SO,NR°R’, -SO,NHNH, or
-NR®S0,-Csalkyl;
said alkoxy is optionally substituted by -OH, -NR°R’, -C(=Y)Z, -X(C=Y)Z,
-S(0)4-C1. alkyl; -SO,NR°R” or -SO,NHNH;;
R* is hydrogen, Cy.salkyl or -C(=Y)Z;
R®is phenyl, or a heteroaryl ring according to formula ITla-IITh;



25 R12 is hydrogen, Cl-6alkyl or -C(=Y)Z, RS is
phenyl, or a heteroaryl ring according to fornula
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2gVv NNN X3 r3 H (Ha) (Hlb) (rtre) (1iid

(111e) HN" - r | N* * SNHJ/ 'NNOS

(11R) (111g) (111h) wherein XlIS selectedfromthe
group cOlsigting of\REN;;CRi oaN , -5

-CHR6; 512 Ns sel ectld tomth ;S&upc t|ng Q
RIOC=CR18x{-0-, -S ,N}(g CHR6- N X3 i s ected f¥

t he group c sisting of }dqydrogen hydr oxyl Hand t hi ol ;

R10 and are |ndep ntIy are_selected fromthe
group conSP®ing of gen or 9% al k{ldhpt i onal (e
substituteq wth one or Wo substituents

i ndepe Nﬁgﬂ{y sel ected om t he consi sting of

hydr oxy, |C1- I@akkoxy, Cl 6 kyI thio, Cl-6

al kyl suI , Cl1 6a| I fonyl ogen, am no, Cd _

6al kyl am no, Cl-3di & kyl'am no, am no-Cl_3al kyl,
Cl- 3al kyl - C1- 3al ky and Th)

Cl1_3di al kyl am no- Cl1- 3a f<§% said p enyI and said
het er oar whereing optionally substituted with hal o,

- - NR6 X(C=0 Z 15 1 10 6 | 6

C7 6a| keny IRZ(1 ](sﬁel%cgﬁd%} ﬁheg%g "736?18 u@a‘?@i{ dcs CE 8' _§. *NR'- and
Cl 3al k Cl1 -GHRky| CH2) nR" CH2

& (G2) pRIL 2] - )ngég ¢ é{l )@?Rmyl_ 5@ tha IR
al kynyl andX %&géﬂgf Egﬁ ﬁé\res%% gnaﬁ 0-,38% fhd -CHR™;
substi t ut engV seleytpd frC@R@C grqw%wmtmﬂfﬂfw@gm ydgzy} ad thiol;

-S( 0 Q C1- 6glokyd 1% 12 QaRNRI R re Qé'lec'teﬁ%ﬂtmg%ouﬁgonsisﬁng%f

phenyl or a heteroaryl ring selected from rou

consi sti ng of hp@rpgcali ' )(;11 6a )Qpﬁlqﬁagy ﬂ&bptltbt?ql with p@q or two substituents
pyrrole, im daﬂdéb&hderﬁwrs@lé&é@frﬁﬁ Ghetghduﬁ RHRREng §ﬁiygroxy, Ci. éa]koxy,

het er oaryl r|n and d phen onal | y substitute

W th one to tHiekCerbusEo nalHENBEH: ty bl rBEE st amino C.

the group co n%ddﬁ}tlarﬁ@o af sdiakpaaiho, £YAR0, akkt 8, alld¢¥Hmino-C; salkyl,
and C,.sdialkylamino-C,.salkyl;

said phenyl and said heteroaryl ring optionally substituted with halo, -ORS, -NR°R’,

-C(=0)Z, -X(C=0)Z

R* is Cyalkyl, Cyalkenyl, Cyalkynyl, Cscycloalkyl, Cysalkoxy-Coaalkyl, -(CHy)RM
or

~(CH,)-0-(CHz),R"; wherein,
said alkyl, said alkenyl, said alkynyl and said cycloalkyl are optionally
substituted by -OH, -OR®, -NR’R?, -C(=Y)Z, -X(C=Y)Z, -S(0),-Cy.salkyl, -
SO;NR°R’ or -SO,NHNH,;

R" is a phenyl or a heteroaryl ring selected from the group consisting of pyridinyl,
pyrimidinyl pyrazinyl, pyrroie, imidazole, pyrazole and thiophene, said
heteroaryl ring and said phenyl optionally substituted with one to three groups
independently selected from the group consisting of halogen, cyano, Cy.3 alkyl,

Cy.3 haloalkyl and C.5 alkoxy; or R" is N[(CH,),],W wherein W is selected from

the group consisting of NR®, (CHy),,
-N(C=0)Z, CHOR®, CHR® CHNHC(=0)Z and CHNR‘R;
n, o, p and q are as defined below and sis 0 or 1;
R’ R7, R® and R’ (i) taken independently are hydrogen, Cy_alkyl, Cy ¢hydroxyalkyl, C,.
salkoxy-Cysalkyl C;.salkylamino-C;.salkyl or C;.sdialkylamino-C; salkyl or (ii) when



25 Cl1_3 hal oal kyl and C1_3 al koxy; or Rl1l is
N[ (CH2) 2] 2Wwherein Wis selected from the group

wa@oengioz2sng of NR6, (CH2)s, -N(C=0) Z, CHOR 6, BEHREP2004/001477
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CHNHC(=0O) Z and CHNRG6R7; n, o, g and q are as defined
below and s is 0 or 1; R6, R7, and RO (i) taken

i ndependegn I 7

Cl- 6hydr %xé/h %ﬁ %Q{a gQ%thg%agg%/m@geg of? tPey may be taken together,
Cl_3al kylakomg w@h @k nBedgkiyto f@rm@py@dldaiekyp@udmoplﬁdram deyhorpholine;
or (i IR% gnﬁ%dgpggggng]@%@hﬁnﬂ EP2004/ 001477 -84 :

bot h are attached to lhe same nitrogen atom

t hey n%}s hydrogerk bYﬂIQXe.Yb Ehbrdkoxy, NR'Bi gCwaalktil, Cnalkery-fogdy] wherein R"

toformqs]pny é EnalFisPE Gt i Zine .
mor phol i ne; &;%R c]ﬁ naa]?es |nuep§ﬁbc}ileogt F)?Bl% ‘t”l% }|)\|5% ependently

hydr ogen s¢ F@mﬁﬁ@}he SYOYP esiskng of h&lmsvaneﬂlﬁvdmﬂl shaloalkyl and C;.
Cl- 3al koxykrdzd- 3alkyl wherein R13 5 is R7 or phenyl

opti onall ubstltut ed with one to three groups

i ndepeﬁ‘wﬁ@%’f’g sel ected fromthe group consisting of

hal 0gegiandyyadRdefeddentty 63 4 ardl3pakoal kyl and G -

3al koxy; n|sOto o and p are 1 ndependently O to 4

and o Hs94025. 10 gis0to2: k, rl and r2 are

i ndep (1, s & and,

acid Z%gfﬁdg% a%a+&%gérdﬁlﬂ§%§t§gs gr?d" %H(E:i% dzgl tion saI ts,

hy d ragit eddigencsakn hyﬁhatwnﬂ laeid edititionsrltsh hydnaes qod oelvaes théreaf, with the
Whe% (ﬁwso":gt (vgéﬂzli ’1s @I—i %Rn ﬁﬁ ljangﬁd 1&]u%sdé e %ﬁ%ﬁ%ﬂ ﬁ“lts %gler than

unsubstitute
ad mumumtéutvd mlwnidt mlaéla%itUI@Wéh pireasimae @hftrmé@lutlsﬁ/ly aCCGPtable carrier or

accephabhengat ﬁf)cﬁradﬁhus%%u&ﬂ ih lzl%ﬂﬁgle%k' Hﬂtﬁ)le%ge 14PN for treating
adwnnlstratlon In a sing e or nmul tlp dose reégi nen

f or dispasgt m?ﬂjatedo%@a%wwﬂ@fﬂ%@%wm inhibiting

i mmunodeficiency virus or for inhibiting HYV. 18. A
compound according to claim1 wherein 20 R1L is

sel. ecdoatholuiddrtdriifg @ i iconsi sting of Cl-6 al kyl, Cl-6
hal oal kyl, C3-6 al kenyl, C3-6 alkynyl, C3_7
cyctleadikyl , C -3 ai koxy-Cl-3 al kyl, phenyl and benzyl,
wherein, said phenyl and said benzyl optionally

substi gyt &l E&n?ﬁk%r&@ Joﬂ&&ﬁ‘lﬁ%i‘@ N1 1Rloalkyl, Cs.g alkenyl, Cg

|ndependently sel ecte fromt ou conS|st|n of

Cl- 6 akgl Corvéodial Cak Rpxy-Cigtlkgl Bharpbapd beyzylgwherein,

hal oal koxy, Cl-6 al kylthio, nitro, hal ogen and cyano;

25 R2 i s phafyheni aplsaiddyhzyb@itioaslilshitytistastitt dtiz @l thtdetshbstituents

to th
gpgupocongﬁg e%%S&éHﬁy eﬁ?t%@ggx%%Pei/%gl%})% %&g}g%fg aﬁi@l Qd%aloa]kyl
al koxy, Cl1-@us aBCPZF}C@xg/ ﬁ}yﬁ;eﬁlﬁ’&hm@:ﬂwog%aﬂd@yano)
substituted Cl1-6 al kyl, substituted Cl1-3 al koxy-d -3

al kyl , R’s¢ifieehjlto By @RithutedSRtone €Y GHR@Lduph independent!
Cl 6 aI f(ylg& f Y%n - % uce} Ig CI-|202I)1E’ S, N%&ﬁ% necpemesy
elect c}upﬁnﬁlsl 18g8 alogen, cyano, C, alkyl, C¢ alkoxy, Cy6

alkoxycarbonyl and CONR®R’;

R is substituted C,.¢ alkyl, substituted C,.5 alkoxy-Cy. alkyl, substituted Cs_s alkenyl, Cs_;
cycloalkyl, Cy.¢ alkoxy, (CH;),R’, -(CH,),-O-(CH,),R’, NR'R’, C(=Y)Z, -X(C=Y)Z or

ITa-c;
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WD 2004/ 074257 PCT/ EP2004/ 001477 -85 12 - (CH)k -
(A12)k "Q - (CH)K~NJ ~(~""'u2)r2 rl(g20-N, 12 NO

Cl 3 al koxy-d _3 al kyl and said 5al kenyl are
substituted by -OH, -NR6R7, -GEY)Z, -X(C:Y)Z N,
-S(Oq A _6 alkyl; -S02NR6R , - SO2NHNH2, or 5

- NR6 SQO2- C16alkl; said alko i's optlonally

substituted by (@ -N t&?j - X (X S(Oq
Cl_6 al kyl; -S02N Z gﬁm SC2NHN R12 is ZE ;E;en or
-C(=Y) Z; R5 i s ph&n o2 a heterolﬁlgyl ri ng acfording
toforrrulal~||aor|||b;Il%y' RX2 d~~ N( x 3 3
x 10 (Illa) (111b) @merein X1 is@p)ected framc)he
group consisting of -RLOC=CR10a-, -0-, -S-, -NR6- and
- CHRG; is.selected fromthe group consisting of
-R10C= M, _0-, -S-, and -CHR6-; 15 X3 is sel ected
fromthe group consisting of hydrogen, hydroxyl and

t hi ol ; saRlldlky8sald B {koay-€1.§ aiki;épmmdelraﬂkeyylareeul&ahﬂaﬂdeH

Lo U Ry nEl S ARE oA 950 %0 o, B o

i ndependd®pd)-¢, séilygcted fromthe group consisting of
hydroxy, Cl1_6 al koxy, thi oI , Cl1_ 6 alkylthio, Cl1_

6
al kyl sulfinyl, Cl 6 a sul f onyl | ogen,. anin
Cl_6 af ﬁap’ﬂ@a“@swﬁaff 5{%@?5@% ¥&-67 XGreR
d-3 28@) logsaﬁylnsomaw -k@iNERg Cl. 3
di al kyl am no-Cl1_3 alkyl; said phenyl and said
het er oa;r2 ring opt onal |y substituted with hal o,
- OR6, H ‘rié'?gen 6) -X(C=0 Z WD 2004/ 074257
PCT/ EP2004/ 001477 -86 R4 is Cl.6 al kyl, C2-6 al kenyl,
C2_6 aRkiyphényl, &3rhéteeopef] cing kybrdingte BrabikdRyefab3 al kyl

\//N\ \41%1 ,
x N N/
L%

(IfXa) (ITIb)

wherein
X'is selected from the group consisting of -R'’C=CR'*-, -O-, -S-, -NR®*- and -CHR’

X2is selected from the group consisting of “R*®°C=CR'*-, -O-, -S-, and
-CHR™; “

X? is selected from the group consisting of hydrogen, hydroxyl and thiol;

R™ and R'* are independently are selected from the group consisting of hydrogen or Cy.
alkyl optionally substituted with one or two substituents independently selected from the
group consisting of hydroxy, C,.¢alkoxy, thiol, C;.salkylthio, C;.¢ alkylsulfinyl, C,.s
alkylsulfonyl, halogen, amino, C,_¢alkylamino, C;.; dialkylamino, amino-C,s alkyl, Cy.5
alkylamino-C,.3 alkyl, and C, 3 dialkylamino-C; s alkyl;

said phenyl and said heteroaryl ring optionally substituted with halo, -ORS,
-NR°R’, -C(=0)Z, -X(C=0)Z



-(CH2)nR11 or -(CH2)0o-O (CH2)PR'; wherein, said
al kyl, said allcenyl, said allcynyl and said

w@yokoai2Ryl are optionally substituted by - OH, PCFHEREN4/001477
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-NRSR9, -C(=Y)Z, -X(C=Y)Z, -S((@q Cl- 6al kyl, 5
- S2NR6R7 or - SO2NHNHZ; R'l IS phenyl or a

het er aar. se ect the ongl st -n
Wd d&%y%é”ah? i"ﬁaék 19(9 g;ﬁl @)?1”}%{03&1(%%){5‘6% %%s_géigoige’,
pyr az ok €L, gat 6 t@ﬁg;@a(@ﬂz)?ﬂlﬂlngham sai d phenyl
optional Iy substituted with one to three groups

i ndepende t he cons

Pl Qe At S o] B o oy Bl BB g ured by -0,
al koxy-ORS/-NRIF, i®=Y)Z, -Xk0=K[7, SR) 2T 2Mkyiher ein Wi s

sel ect ed fr60m t h8 E ng consi sting of -NR6-, -(CH2).,
-N(C—O EHNHC( =0 Z and CHNR6R7; n, o

and p are as deflned below and s is 0 or 1; R6, R7, R$

and RRY ish phalgboer o nttepehdegieleypted fremhibelgrogempsi@ing®f pyridinyl,

o A i, ROy i s
or (ii 9Ptlﬂ/h@m sutstifwgadhvitkeng fihrer gepups latifpseqlf@év telpcter] éfom the group

same Noh§ieear Rieeh, lchey, 0BIpECT a{ﬁwau@med@]kox%l@wls
with the nitrogen, to forma pyrrolidine, &%Z)

pi per (Bl Wrrdhepsio )V intslectsd ﬁamhwgra%winﬁﬁ@ﬁ@ &‘@%t d

or  NRE:( é_bzz %h@R%ﬁﬁWHNﬁE%@?& an@lcHAIERKY |
Cl. 3al koxy- CI. 3al kyl wherei n 3is R7 or phenyl

optional |y substi.t with one to three groups

i ndepe‘h&éﬁflﬁ’ﬁr?éfiguwggel?‘?mstlﬁ “Y¥oup 20 consisting

of hal ogen, cyano, Cl_3 alkyl, Cl1_3 haloallcyl and

Cl1_3 amﬁkh&ya andiRS Q) 6Ben mde];andtnply are bydrogtepndial Cyslgdiosyalkyl, C.s

4 and

i ndepenc?e% Taila;it 633%1')’ andjzgl J%ﬂcy{ér(ﬂe}sgnﬂ(%arﬂﬁl% -Cy. 3a1ky‘1 or (ii) when
25 oot EbUABGHHIR Are stipched toRleRRRE @grogﬁaat@m%%b@ Fﬁé&%@geﬂwr’ along
W th tien PE aiiosen, tBim WPﬁlPolﬁﬂnel SipdrAniR) pifkdzindbrinsorphadine

R' is subst | t uted pheny R2 is other than

ﬁgfglbn a]no are Qe e c%nt 18 orNﬂe I nvention as

Z is Cy.¢ alkoxy, NR°R”, Cy alkyl, C;alkoxy-Cy salkylwherein R™ is R or phenyl
optionally substituted with one to three groups independently selected from the group
consisting of halogen, cyano, Cy; alkyl, C;.5 haloalkyl and C,_; alkoxy;

nis0to 3;

o and p are independently 0 to 4 and 0 + p < 5;

qis0to 2;

k, r1 and 12 are independently 0 to 4, and 5 = (r1 + r2) = 2; and,

acid addition salts, hydrates and solvates thereof;

with the proviso that when R*is (CH,),R™, nis 1 and R" is substituted phenyl, R*is
other than unsubstituted phenyl.

19. The invention as hereinbefore described.



