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WD 2004/ 074257 PCTI EP2004/ 001477 -1 Non- Nucl eosi de
Reverse Transcriptase Inhibitors The invention rel ates
Wm2aolve7seiel d of antiviral therapy and, in par tPCTEPac64/001477
to non nucl eoside reverse transcriptase inhibitors

for treating Human | munodeficiency Virus (H V)

nmedi at ed di seases. The invention provides novel

pyrazol e conpounds, pharmageutical conpositions
conprising these conpounds, nethods for treatnment or
prophyl axi s of HCV medi ated di seases enploying 5 said

- conpounds in nnnotherapy or in conbination therapy.

The human i } _ .
causative ageH CLEns T Seniaige @ chphibitors
syndrone (AIDS), a dlsease characterlzed by the

dﬁﬁt%x%ﬁﬁdﬂﬁlaﬁﬁ 1ol (e dl ARG VISY ﬂl&ﬁﬁ? a_tﬂalhtphlﬁblﬂll&r lonond@cledside reverse
tne

d
BT Db Bt B g o e (B Stited dseaes.

aﬁﬁﬂﬁWﬁﬁ@ubmmmmhnawbpﬁ@mmﬁﬁm@ﬁ&dﬂspmﬁhﬁﬁdmimmaﬁmﬂdﬁﬁmmconmnmng

( ndr ize

R o B B OB R T ST PETaPY RS emptoving
\Mmiﬂm@bmﬁsmimmmmmmppmumnmﬁmthEﬂmﬁ@yrOV|ruses t he
H V genone encodes protein precursors known as gag 15
and gag-pol which are processed by thee viral protease
to afford the protease, reverse transcriptase (RT),
e’]?hrdmm@:h samelodeficeyeagas g ) iethecasaive agetiaf abquprdingnupedeficiency

C -
ev S gAJﬁJ‘SZt 5 (ﬂsrc £ cim[ﬂc%w t?@dﬁgt%uciﬁgﬂ ?C‘f fﬁzﬁﬁlﬁéﬂrs@&u particularly

uction o mally In | OUS Vv
@fﬁl?ﬁ A4 dhsed, @fﬂﬁ diendanhagespifility to ehippeatistd nfesiiand SIY frdection is also

CRRMCLRl vﬁ'fh Iﬂré_c\c{rsglyAﬂjg biybig &o%bb@f@xﬁggrg{ ka/ &R Qe ierized by

enzynes. Currently aval | rapy targets

- tﬁz@lp@ﬁl‘@@wé» as ppisigent gapayatised lymphadenoprtbn deven Wﬂlglﬂt 0sS.

reverse transcriptase. (J S. G Mntaner et a
Antiretroviral therapy: "Tlze State of the Art"
B SAEROn FibRGeTRESRe, thaldhbemame guopdes DRRteyProg s nown as gag

e ghb-pdd-whibhi dd £Boesdall BPLY vRM phot@ise i@@ﬁbﬂd@ﬁé Yichsal reverse transcriptase
i nfection wt

for the treatnent of
h&%&ﬁ%MA g’étff»?%%s%ﬁvéym%fﬁ PRSI} Boicfos QBE5 s OF®- Behruption of thi
Rivadesieqirients ﬂ%%Qodﬁ&loﬁ%fﬁ&maﬁy mfé‘atléﬂs 1r&6) Colded¥rable efforts have been

e B e o IR ERR Esecip® ™

reverse transcriptase inhibitors (RTlIs) have been

fle cl epside reverse transcriptas
ARl o NP Bt ek St R RS i rotease and FTV
tmmmmwnmﬂuqmma|Oﬂ&¢ﬁH&mm&w(NmﬂﬂhsanNRﬂH&anpWﬂﬂumqmqﬂmwAﬂﬂ

2_?'ﬁibr%é g’. ﬁ% %:sr %99%' %%?A%dﬁl) Wa%lfergﬁd bhg.t 1;1;{&&1{, fﬁﬁzly tive
p os 07i nteracting virirar R
TMéir@deSMM1 { HQARijphbs phates of zwfwtqnonﬂﬁwmm immunodeficiency

orir a‘ﬁ&%ﬁf, I}’z‘o”yfzécf‘ D Bk SOk 1999 l55.95 Qé‘tﬂ Y& d&?& e fe%el%gﬁems in Anti-

ter 1 ncorporation I nt nucl ei c*aci
nB| Guevteranrrodéed. Cgmrﬁw&t ?elﬂﬁdS’é?fiaﬁ“woébr@m@aiasa@ﬁof reverse

%&Q@@&se Vit Yl@fl%%a{’é REP R iHAS R Q@s?de%rs%qiahécﬁgtase inhibitors
capabi lities WO 2004/ 074257 PCTI EP2004/ 001477

Ie) erbnarnelegiidsrraveese Sensariptascigiipey CBR D he
bl ockade by cl eavi ng t he nucl eosi de anal og and
ﬁ&githln the el ongation. Current|y cllnlcall%?useq
1#E 2 ?r Bieramireopide N) anglogs R bp ggsphorylated prior to
Zlﬁieﬁbﬁz@bmﬂﬁvﬁaﬂiﬂﬁ) ’I'héSdoﬁEstGh frigHobphates EACH bl h N @mfpdtFie} inhibitors or -
a d LQQQ£OV|r EF %éNNRTIs were first, dla ver¢d +de zmal
PR SURNRTT ”a Pl R SLeEmr EPAR TP SPLSiATEH D Pyriposide analogs
rtemﬁnim hé yhadd elangation process. HIV reverse transcriptase has DNA editng capabilities




nonsubstrate binding site on the HV reverse
transcriptase thereby altering the shape of the active

W 084/@142831 ocki ng pol ynerase activity. (R W Buegkirebdsioo1477
Jr., Non-nucl eosi de reverse transcriptase inhibitors:
perspectives for novel therapeut%c conpounds and
strategl es for treatnent of HIV i ectl on,

qlﬂpergw;t@nt siﬁ]%qj:g o%g}f:\sﬂm T@ya&g *_ﬁ_giggzmg e n&eemd& analog and

C‘c&{tﬁﬁm he dIpkbaiaf oaﬁéhﬂgrehﬁm s MRTT: @816 Sdovudine (AZI‘),

LB EaR 40 IS ek T SRR S

I\/byl e, The Emer gi ng Rol es of Non- Nucl eosi de Reverse

é)re %gst %g:cl)qvh Ie? g‘%ﬁ I\Z[@%ﬁq ﬁc{s |r1g ;E’S%?‘g @cﬁfﬂg %eversibly ata

C |na§sﬁBxﬁaﬁfbnNM§E[tS ohaweTiieanrsé dmtmﬁth@dhdr&byEMmg the shape of the active

RO P RS ORISR, BOC. ARBLINER sranseriprase
d atfﬁbirorﬂ paepecﬁd;ets jﬁﬂwgbel rhar@ezaﬂclcympwmazmaaglprfomrmf of HIV

mfc 80{};[) v%s%g '{Nﬁ#‘l Z\Sbi E@(Sﬁﬂ?’:’ E&ZVF él%ﬁ&'l%§ role of non-

quv e vea e Fesen rier
10t mu«tlkuazde merTe oescoptady iukbias (J‘é'%'\lﬁt) 7274 ﬂsﬂmpalaﬁgﬂ% w@fyction, Antiviral

u %%.9 lb% tlhigr @mﬁoﬁé Tﬁ@@wrgﬁllg ﬂ%'oﬁﬂ’or@ﬂ?cleoszde Re'verse Transcriptase

class- speC| i'c'toxic esl stance trequent

d efabitopsinvintivira Ahgrapy, Sirvey 20T 19-30) t Althiowah qver tblﬁé S*wrcf“ral classes
2 Q)f MNRH% t&@g’@éeﬁ‘ﬂénﬁﬁedtlﬂ e Wraw tbnﬂaﬂe% cozﬁ)ﬂo‘én& Rve been approved for

In many cases, dranatically . lowered viral
| éﬁ&{‘éheam %fpﬁwaa IgViEpHgan e&ﬁgﬂé@é. Hfhough gifially wiewed as a promising

15t f&a&@a%yﬁabamag QP{J:%J £HBb aualan ketvaaléd&hammmtpmmted a low
fective in all pati ents, ent severe a}dvers

” GaeR i hrEA b i PR S R SoF SREEPAG VI Yol 28

Viph iy RRATIRS-HeemicaskiGlyl Dalg rési@aick ﬁ@qﬁﬂdﬂﬁﬂﬁvelops with only a single point
dr -resistant variants of wld-type protease and

e P Rderi ptase. 25 There remains a need for
safer drugs with activity against wild type and

A i kT T

p)ldﬁx@a?tai dralipadysatlisiesd dissa@&msg:eslohpngaﬁﬂcapt tbragreiigprotiems remain.

aﬂgét%:ﬁlgtsggfpg =tpﬁggﬁ5§os%{re%é %ﬁﬂf?rgez l'eiiCtlDIlS often eccur and
' rthn ﬂaplﬂlylreprmtucmgﬂaﬁﬁ Wmﬂhﬂﬂ gzﬂ)@én gireinehcrsating s aresesistant variants of

- A RhARE TR '&ZﬁLXEde{ "ol i so

25t eaches novel pyrazoles useful for i nhi biting HV

A8 Yormmonl g
.ncorgaa@a%& BTG JESP s o
6, 1008 Faraci) EP 0 691128 (G M Bright et

) and EP 0 959 074 (G M Bright et al.) disclose
pyr azol e derivatives which have corticotrapin

r SVOL2(1ARE R 4B Wr Dimpelys Al tisclpsesinpivelpyraggle dergiafivppppeppsses for
30 P%?épﬁﬁ@é@éﬁ&%iﬂﬁ&olss %hﬁ%a&eu@@:ﬁ cOBpositkae kSntaifing the pRbzoles and the use

di scI ose razo e derivatives with endot hel | n

anct Q@B%H gstas 1@&1 O G PUmERGT R elefioen ey, Virys TSUPTsE HERSCTRase enzyme which

alls invdwaﬁhaﬁa&e@ﬁ@ﬁw WO 023009 SBAY . BRtotiell. ]aalsroeenemsmbva
oni st or, trea cardi ovascul

glgs usg rpyerseuagfsnggxﬁe afhegqrpageng alée&e%eg% incarporated
t hﬁr&f&ﬁn@fmmef:&iﬁ)&eﬁ; derl vatives in the manufacture

35

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

et al.) disclose pyrazole derivatives which have corticotropin releasing factor antagonist activity.
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-Cl. 6ai kvl . 1. 6al koxy, [ - obal
B RER sy B PIYis R BERPE

of reverse transcriptase inhibitor or nodulator, to
novel ’B razol e derivatives and to processes for
éﬁr ation pyrazole derivatives and for PCI/EP2004/001477
conposi tions containing novel pyfazole derivatives.
W02/ 085860 (L. H. Jones , et al’;)' di scl ose pyrazol e
c c he eparat i.on .0 . .
P R R Bt B b B SRR i sal ot amtgoni
|- AGHVETL WD SHRTEB 6t & Lvingaler ealjsriosesgherybpyrd@les as endothelin receptor

t LAD Eﬁ%ﬂ&%ﬁg@ﬁﬁ&%@cu@% o%_#ﬁal@’sre%pl es for the
treat nent di seases cause uman | 'nmuno- defi ci ency
Virus (B1V) also is taught WO 00/ 66562 (V. B. Lohray

etw@ bfs.’./b-flﬁ?ﬁéﬁ Rl @?’@orﬂﬂﬁé}%jl f&ftlsélbﬁy e usecﬁfn‘g%%%é; &e&iﬁ?%te’s 11?159 manufacture

phenyl t hi o- substituted pyrazole co M

i FhTeRsIEe tranprgiptasydnbibiferar snodplgtor, ta novs] Biirarglepledeatives 2nd de processes for
15heljin AbABedzdle daithilvESAHdl bdi i , ole derivatives.
Iﬁ{;fﬁ%l on. O 01/ 1%13‘8 (@%"E@Fgﬁng\éﬁméﬁﬂr\gn?}@ el o

a $HEedIopes;. etsfefigelate Ryrazyle gpmrpupilss piogasess for the preparation of
S tHefp9yb1R Beiohn &R S ik HdrRBe QYHRERIs o nBRIRPHBAN2RIrfRyzyme reverse

[ E_hl bi. t COi[%Z. ; }-z roil(l)ég{ﬁ%%zaol es derivatives réa\i_(f beg%m
dFERPIREYE LB Wagkhag T &P Epwent dispRsesfapsod Hpman Fgmmoo-
2013 m3PTHR (HPV) Mesbenges et al.) discloses fungicidal

aryl oxypyrazol es. Disclosed are conpounds according to

formula 1, nethods for treating di seases nedi ated by
h e B0/66660 7.0 fLiohrap ByalY idisd®sdphe iyl salfriys | plahylatifoad]- and phenylthio-

C RN pRREY DB B sl CORAVERTRS B iReoqagintin

2Biosymthesis,ded reitisg pain Fiveumddafiteaiaiong WD CON{168 (H Kolasta and M. V.

a ' - [ fiLrst aspect o

P50 ST O QBB Bl gl oq e R i Gl ot
Reomgpoundgwhich inhit)t CAX-R1  wherein Rl is sel ected from

the group consisting of Cl.6alkyl, Cl-6haloalkyl,

C3-6al kenyl, CC_ 30 6al kynyl, C3_I cycloal kyl,
CHydaryayrazolesidesizatlyps havp eenydiscosed todwnye/dgroohtraice pesticide agtivity. WO

PbeyByd13 AP | } iﬁggﬂ!- ' d.with one
tggt hr egpgjueg%t&%ts Elgd%?}sjisc@%gep é%ayn@%%@r%%%gd fromthe
group consisting of C.6al kyl, Cl.6, hal oal kyl,

Cbisé€ledet 8% Yompodnd® Babraind & ®tula CheB@lskor trédiihgd, nitro,
hal ogen and cyano; Rz is phenyl or pyridyl optionally )
stisrepgsmpdisged Ry proahisnmmodeficeny yiroubisadorieistirsing eh# pympagsd according

s fesknd zfnﬁ%ﬂ%rhﬁ&u%a@ HBnsRRRns Edgxéadi% d0elPO8H;2f6Y By Rurman

carbonyl, and
ogiPmiag Rs s
sloladirst pepest] thefe i atokivied a sertystund atdiing to formula I
Cl. 3al koxy-C _3alkyl, substitujed C3.6al kenyl, C3_7-
R 4 3 R .
R%\ 3 / \N 2 X
($ N '
1 1
K
wherein ' .
R! is selected from the group cousisting of Cy_galkyl, Cy.¢haloalkyl, C; salkenyl, Cs. -
salkynyl, Csq cycloalkyl, C;salkoxy-C;.salkyl, phenyl and benzyl, wherein,
said phenyl and said benzyl optionally substitated with one to three substituents
independently selected from the group consisting of Cy.salkyl, Cy¢ haloalkyl,
Cy¢alkoxy, C,.¢haloalkoxy, Cy.ealkylthio, nitro, halogen and cyano;
R?is phenyl or pyridyl optionally substituted with one to three groups independently
~ selécted from the group consisting of halogen, cyano, C;salkyl, Cyealkoxy, C;.
salkoxycarbonyl, and CONRR’;



cycl oal kyl, optionally substituted Cl. 6al koxy,

-(CH2)0RS, -CHOH)R5, -(CH2)o O (CH2)PRS, NR6R7,

W Y @4257X(C=Y) Z or Ha-c; kK\F rl~"'"2~ (Nu O HCI/EP2804/001477
Ru (Ha) (Il b) (uc) . 5 wherein, said al kyl, said

Cl 3al koxy- Cl. 3al kyl and sai d a‘l‘%en are substituted

Cl 6?%/ gi%ﬁ%@%@%@iﬁﬁﬁwm R@é@l@%@%‘@macﬁa}k@nﬂ Cas
A g Rk, ksorytallySsuBitoiedr Gl Alyoxg LHOSED RO -CH( DBDR’ GKTFHL)-O-
2,

" NRGRY7, ﬁé&fﬁh&ﬁéﬁqéoﬁ’@%% o glaleglylkyl or

- S2NR6R7

-C(=Y)Z, RBis a phenyl or a heteroaryl ring aq&’ordl ng
to fornul a I\/H_’Ll&ﬁi) (B I Te)¢ ne) H
rs~=N O (11 (M) (~\—w¢fe}ﬂe|n1 11s select d rom
the group consi stijjgcpfN;: RIC=CR “0_ _S _ - and
-CHR6; X2 is seI ected fr&m t he groddéia consi sting of

- RLOC=CRloa-, - and X3 is selected
fromthe group conS| 31’? ng of hydroggﬂ hydroxyﬁﬁ%}nd

thiol; 204 d phenyl and sai d heteroar yI r| ng
optlonallys Stituted with hal o, ORS6, @%ﬁ‘b
_X(C=0) Z R1GadnlyRiga Canlorndepbotadsiid aléswlérélﬁ%fl y -0,

from the group gensi sting Sfic-THERISORIC, Glky® -SbIRR’,

optional Iy substituted with one or two substituents
i ndependent | y s¥LNEREH of MNP Pnereibip consi sting of

hydroxy, Cl sﬁldasm@ ¥%:0 Qélanﬂu@bnmﬁb}&c&k,kmiﬂﬂ @(—‘QK &K(C=Y)Z,
al kyl suf nyl , aI k ]Ié@lzl L asléjzgﬁg\ﬁ am no,
10\WD 2004/ 074257 2y| am no
Cl-3 dial ky|IalFflslh9dro§éﬂ, 0Qalkdtod e(am Cl.3
a kyl am no- (.;R]{IS ap enw or aheter% Cﬂrmg accordmx to %omulzgﬂasmh

al kyl ; \!qu%r \?:}‘ \E} \[;? \E}

X X
(HIa) (IMIk) (ITLc) () (ille)
N;N \N’i‘m \/@
N oZ~F
(f) (Hlg) (TXTh)
wherein _
15 X' is selected from the group consisting of - R®C=CR'™., -0-, -§-, -NR"-
and -CHRS;
X2is selected from the group consisting of -R*¥C=CR'*-, -O-, -S-, and
-CHRS;
X2 is selected from the group consisting of hydrogen, hydroxyl and thiol;
20 said phenyl and said heteroaryl ring optionally substituted with halo, ORS,

NRR?, C(=0)Z, X(C=0)Z o
R and R™® are independently are selected from the group consisting of
hydrogen or Cy.s alkyl optionally substituted with one or two substifuents
independently sélected from the group consisting of hydroxy, Cr alkoxy,
25 thiol, Cy.¢ afkylthio, Cy ¢ alkylsulfinyl, Cy¢ alkylsulfonyl, halogen, amino, C;.



Ris Cl-6 al kyl, C2,6 al kenyl, Cl1-6 al kynyl, C3-7
cycl oal kyl, Cl1-3 al koxy-Cl1-3 al kyl, (CH2)OR11l or

WO @457 (CH2) PR31; wherein, 5 said al kyl, saipdI/EP2004/001477

al kenyl , said al kynyl and said cycloalkyl are
optionally substitut ed by OH, -‘é?B, NR! RO, -

-X(C=Y)Z, -S(09,Cl. 6al SQRNR6R7 N
R31 is a phenyl“ag?y f%?%%ﬂqﬁ}?mﬁn ’@%%Eﬁc?ﬁgi'ﬂf gllﬁi'lﬁ;\’ém Craalkyl,
group consi sti r@dmflgdﬁ]kplysmhﬂamblkylpyri m di nyl

B hoterds ﬂk%%ﬂ%"%%ﬁ o opbT S PRSI TS

subst i t ut g@HRN om(@Hﬁ)gOtGﬁ]EE)gR Ovieiths, i ndependent | y

R

N[ ( CH2) 2] 2W wh esubstiutet! by-@Hs.@RécmaR% F@(m‘fbib,exg@@‘.@ﬁ —S(O)q—C1 salkyl, -
consi sting of V\@N&(?gg)s N(C=0 Z, CHOR6, 15 Cl1R6

CHNHC( =0 Z and , 0 and p are as defined

bel ow and s |'s SONENHR6, R7, Rs and RO (i) taken

T e L I

103| koxy- C1- 3 al kayFidiayl, medwmﬁmymmola,l mdazdﬁd)m;olé and thiophene,

di al kyl ami no- Clg Halkbbyl Gibg bddi shid :?B%l B dhaiRBsu®RutE¥ with one to three

are attached to the_sane nitrogen atom 20 t'hey nay be
taken t oget her ,ereipsepgndently releqind froe B srqvp GPWWP&Of haloges, cyano,

Dy(rjr 3' i di ne, dpl @%31@% lﬁggmm&ﬁ%@%m@ - P RBRON[(OE;), 2 wherein W
an are i ndependen | S
- hydroxyl, Cl16 gf %FEB%SIO“KHO’]@S‘&F I‘ﬁ{ C%Iz s -N(C=0)Z, CHOR,

15C1- 3al koxy- O M‘S/@}n\tﬁ@(ﬂ)zaﬁﬂ@mﬁw or phenyl

optional 'y substi t uted wi.th _ one three groups

i ndependent | I SISARH dFﬁB"TﬁbF]t‘r‘@’angﬁlﬁgQ%ﬂp consi sting

- of Rhal &fend R& Iﬁ}iﬁ]aen 1€dcp3mﬁhﬂ§,b’dre sefdcted fhad tBakioyp canii€d of Shydrogen, C,.
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al kox: a ar depende

o 3kt S AR B el s ST B B b e st o

O It ;) dﬂa,lk_s&éﬂnt&-q §d1k§gr02§nl) &hfﬁbtﬂlﬁ;ﬁﬁ afd Ig&rdiltﬁﬁtﬁti }t]dy tha samhe mtrogen atom
5652 r.a nd.sol vat e er eo e Pk .OVi.S

oL S PREBSER S SR ol SR e,
substpn;temzmdophem}abhneRz is other than- unsubstituted

phenyl, 40 a secon 6, there is provided the use
hﬁa cc}rr%%]l?n P qulg% P for the preparation of a

- med isdgrdengen, ﬁl@drot)ﬂ,dats infkgzsa BIRERYY, (1 bk, i salloany-Cy.salkyl wherein R is R”

g r5 e\5/ SPL 1:5% Ao X \){ s{ﬂg1 Lgl%ed 'ondlo I;En:eg %%olurﬁgmﬁ‘ulap enden%y séé%%d from the

group cousisting of halogen, cyano, Cy3 alkyl, Cy.; haloalkyl and Cy; alkoxy;
nis0to3;
o and p are independenﬂy Otodando+p<3;
qis0to2; -
k, 11 and 12 are independently 0 to 4, and 52 (v1 +12) = 2; and,
acid addition salts, hydrates and solvates thereof;
mth the proviso that when R*is (CH),RY, nis 1 and Ru is substituted phenyl, R*is other than
msubstitoted pheny}

. In a second aspect, there is provided the 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,



RHO ~N.N 11 R wherein R is selected fromthe group
consi sting of Cl.6al kyl, Cd _6hal oal kyl, C3.6al kenyl,

C3_  6al kynYl, C3.7cycloal kyP, Cl.3al koxy- Cl3al kyl,

phenyl and benzyl, wherein, said phenyl and said

benzyl optionally substituted with one to three
substituents independenttﬁfselﬁgted fromthe group

consi sting of Cl1.6al kyl, "\oh al byl , Cl1. 6al koxy,

Cl. 6hal oal koxy, Cl.6al kyl thi#, Yitro, hal ogen and

‘cyano; R2 is phenyl or “byo Nﬂgptionallﬁ substi t ut ed

W th one to three groups indepgendently selected from

the group consisting of hal ogén, cyan, Cl_6 al kyl,

Cl. ewhértisoxy, Cl-6 al koxycarbonyl, and CONR6R7; R3 is
subst i t gt 8dCleHakk ot : - alkenyl, C
Cl. 3al kidix%(-g%l ~3al ky?hf]’ %%ggﬁsﬁ?ge‘g%&ﬂgl’k%ﬁaﬁ?%f?ﬂk o, G
cycl oal ¥HyDylopt i onally "substituted C _6al koxy,

- (CH2) RB 3 gggﬁ_%ﬁ)@, Ralkaxly A8y GhehyPhd ey, whNRGRY
:]g:( _rY)l z;(..:sp@(d%@yén%kaigig- . Q&%&bﬁ)ﬁu&gﬂ&d( d :%721 FojﬁgNgi tg;eg lsuq)stituents
al kyl, said Qdepdaddatyyeideted 3dhiist groafslcamsisthgrlf KR pYltyl, @ ghaloalkyl,

substituted hy -OH _ NR6R7, -C(= . - X(CZY Z, CN, )
“S(0g-Cl -6 g;_qgljlip{cy, _Cgég}gﬁé;pg% %&a&gﬁm,gﬂog@ and cyano;
NR6 SC2- & is @heétlykitIpyrid opticahiisostistictedpith oaeab fiyee groups independently
substituted hy. -OH. -NR6R7, . -.C(= : -X;C:Y%Z, '%&C%ﬂo C
d -6 al kyl®®*¢ FIOgp cong 1033y 57482 G Gyl Sys 2250%- G
Cl - 6941 Oulkoifeatbpdyl, M AONRIRENY| , or a heteroaryl ring
accordipg. tqg for - f-h. N~ A \.
(311 a) %%%‘?Db i %?I_M)WQSWE%Q%FOW 1_3a|ﬂ8rl,>§§bs}t&§§:d_b%a]kenyl, Cayg
cycloalkyl, optionally substituted Cy.galkoxy, —(CHZ)DRS, -CH(OB)R’, (CH),-O-
(CHRR,
NRR', -C(=Y)Z, -X(C=Y)Z or Ha-¢;

- ) ‘ : X $17¢
_"(CH”“\—c?H;m_@*‘\E:J *(Cﬂz)k\(:)

rl(HzC)_N\Ru

R
(Ika) (Ib) (Iic)
wherein, ,
said alkyl, said Cy salkoxy-Cy.salkyl and said alkenyl are substituted by -OF,
. NRR', -C(=Y)Z, X(C=Y)Z, CN, -$(0)-Crealkyl, -SONRR’, -
SO.NHNH, or
NR®SO,-Cy¢ alkyls
‘said alkoxy is opticnally substituted by -OH, -NR°R’, -C(=Y)Z, -X(C=Y)Z,
-S(0)¢-Ci¢ alkyl; -SONRR or -SO,NHNH;
R™ is hydrogen, Cyalkyl or -C(=Y)Z;
Ris phéﬁyl, ora hétm6m1 ring according to formula [fa-TITh;



NON  (lilt) (My) (M) wherein X is selected from

the group consisting of RIOC=CRI0a -0-, -S-, NR6- and

_ CHR6: X2 is selected fronPPhe group consisting of
R1DC- CRboa, -0-, -5-, and -CHR6-; X3 is selected from
t he group consi Sti ng, of hydrogen, hydroxyl and thiol;

Rl and i ndepe Iy are cte t he '\ :>

group con 's} ng of (drBgen or [Cl6al kyI| i onal |
substi t ut ith one Wo substiuents

i ndependent | ¥ sel ected frgdm t he group consi ﬁl ng of

hydr oxy, | koxy, thipl, C- 6a{1§ I th| o gle (o)
al kyl sul finyl", C-6a'l177cyl sul fon

am no, Cl_ | kyl annno, _3di al kyl am no

anmo- G Baliyl, Cl-3 nTrD-CI- al-Yl, and

C1- 3di al kyl| ars; no- d - 3al ai d\ml and said

het er oar yN~4fng opt i % dsubst i t d with hal o,

-0R6, -NR6R , (=0 -X(C=O0Z, Ris C.6alkpl, &

6al kenYl , gapbal kynyl 7cycl oal

Cl- 3al koxy CI 3al Kyly %QZ) yW or k(ﬂ(m&l—l)

O (CH2), Risbgreisher ei n, said al kyl, “sai d. al kenyl, said

al kynyl and re lo}Y ~py 102

SUboL tut e %%QI&%I%%%%&QRI@%@“%%&@& oy 2 N aud-

-S(Os d - 6af YCHRSSO2NR6R7 or - SO2NHNH2; Rll is a

phenyl or a )?‘?.E &Ie%égﬂorﬁ%@ oéqe o‘ﬁg&tﬁg o’Ef{m&‘_-bRﬁ’a 96 U and -CHR®;
o I

consi sting pyT | pyrazi gy
pyrrol e, imXds @md@ﬂmgmmmmmgGéMegens dejoxyl and thiol;

het I 1 o
eteroaryl rimg ane,sai, 5’91?% ar® éc ?,“j"l;% égﬂﬁ% %ﬂéisﬁﬁcof

with one to three group pen ent rom

the group conshwhpgsg ootraaiybepsionallyyahstitatep with @g|ok {ro substituents
d _3hal oal kyl & egienﬁ? |sél&%‘fron9ﬁle Bjo;ﬁ% bbb S Adoa W €, salkoxy,

wherein Wis selected fromthe group consisting of

NR6, (CH2)s, I\r(h@!d%zalk@ﬂm@m PReToh GHeikdyutonplg halogen, amino, C;.
CHNR6R7; n, o, CRLBaTRAERE, REh BEARY, ENhISdnSn . Cy salkyl,
or |; R6, R, and %9 5|) taken mdependentel?y are Y

" sel ected from ' of hydrogen,

e Ol g s, o
di al kyl anCE?@)E-X:BGa(R)ﬁl or (ii) when both R6 and R7 are _

att achgg;¢ @ %@n ngﬂf}%l %%};155]%% EBYRE)- 8K Sy,

t oget her, gng Wi rma

pyrrol r@H:bR )dﬁ@szRpeW ¥ile or norpholine; X,
and Y are | @Q@Q&Qﬁ%ﬁ& bhi¥eriy® 501 1R and said cycloa]kyl are optionally
substituted by '

-OH, -OR®, -NR*R®, -C(=Y)Z, -X(C=Y)Z, -S(0)y-C1.6alkyl,
-SO;NRGR7 or -SO,NHNHS,;

R%jsa phenyl or a heteroaryl ring selected from the group consisting of
pyridinyl, pyrimidiny] pyrazinyl, pyrrole, imidazole, pyrazole and thiophene
said heteroary] ring and said phenyl optionally substituted with one to three
groups fnde‘pendenﬂy seleéted from the group consisting of halogen, cyano,
Chsalkyl, Cy.shaloalkyl and Cy salkoxy; or R is NI(CH,).];W wherein W is
selected from the group consisting of NR®, (CHp),, -N(C=0)Z, CHOR’,
CHR® CHNHC(=0)Z and CHNR'R’;

n, o, p and g are as defined below and sis O or 1;
R®, R7, R® and R’ (j) taken independently are selected from the group consisting of
hydrogen, Cy salkyl, Cy.¢hydroxyalkyl, Ci.3 alkoxy-Cy 5 alkyl, Crsalkylamino-C.s



Z is hydrogen, hydroxyl, Cl_6al koxy, NR6R13 Cl . 6al kyl ,

Cl. 3al koxy-d _3alkyl Wherein RI3 is R7 or phenyl

optionally substituted wi th38ne to three gr oups

i ndependently selected fromthe group consisting of

hal ogen, cyano, Cl1_3 al kyl, C1.3 haloal kyl and C1.3

al koxy; nisOtoS; o and p are independently 0 to 4 and

0 + p<_ 5 gisQxo2; k, rl and r2 are independently O

to 4, and 3yl &Iﬁrdlsdlaﬂi?l)imﬁﬁ G a1 65 (flﬂ%dﬂ BAERE LRIRT are attached to the

salts hydrates and sol yates thereo with the proviso

that when RA™fRiPgsDs{onHihey may betakey togithetpplong with the nitrogen, to form a
substi t ut e(ﬂ)yﬁhlﬁimel, plp&ﬁimesplpérwe dc hdfphensdybst i t ut ed

phenyl . thlraxrj%B g is provided a
'pharnac %@Eﬁ&oﬂ ‘ising a
t her ape@tis h;ailrdagysn betbeylf Gll\gﬂkwam{fﬁ“y Opfalley], a0 IAIReYAC QhTkyl wherein R

sel oct ad 1 S tTHEE PR g g B e independenty

d . bhal oalskletted B8m Gl gmmy:bnswﬁﬁg of Hakigky, rydno, Cys alkyl, Cy.s haloalkyl and
Cs. 7cyc|oq§k xﬁ: 3al koxy-Cl . 3al kyl, phenyl and

benzyl , whérern,” sai d phenyl and sai d benzyl
optlona¥M¥“§@bst|tuted with one to three substituents

I ndepen o the Loup consi sting of

Cl. 6al kgm%%ﬁ%&&aﬁ%%h(’%n %xy Cl. 6hal oal koxy,

G . bal kgisthtb@; nitro, hal ogen and cyan; RZ is phenyl

or pyri i on substituted with one to_three

AR £ e AR e R MR

c ons Ia&ﬁ bfGti& safld hﬁﬂrﬁ@s an@)éﬁ%s tﬂe&avliﬂyéae plokish #lak %&, R* is (CH,),RY,

rbon and 'S substltu
c1 6 néﬁ L%‘r?&y R'sti5uks %PEP@@HGI@! R35 qﬁ@é‘}bﬁﬂ @Sﬂéstﬁlﬂfﬂfwheﬂyl
substituted C3_5al kenyl, C3_7 cycloal kyl, optionally

In ay %?ag)_é}n ed Cl 6a ox%amz%fcgzc%\%om_%oz(co F%ugtg a (hgggvgfﬂl(cally

effeRve aartiy of @ EppPRODAO OERYXILN)  ~7 f1~"2~-N(r)$U L 0 R
~(Ha) (Wp) (lie)

R =
2 \
R~ Oaz;,g} I
1y
, R
wherein
R' is selected from the group consisting of Cy alkyl, Cy.ghaloalkyl, Cs salkenyl, G,
salkynyl,

Csqcycloalkyl, Cl_ga]koxy—Cl_ankyl, phenyl and benzyl, wherein, said phenyl and said
benzyl optionally substituted with one to three substitvents independently selected from
the group consisting of Cy.galkyl, Cy.ghaloalkyl, Cy¢alkoxy, Cyshaloalkoxy, Cy.calkylthio,
~nitro, halogen and cyaro;

R?is phenyl or pyridyl optionally substituted with one to three groups independently
selected from the group consisting of halogen, cyano, Cygalkyl, Cralkoxy, C,.
Ga]koxycarbonyl and CONR®R";

R%is substlmted Ci6 alkyl, substituted C;.salkoxy=Cy.; alkyl, substituted Cs salkenyl, Cs 5
cycloalkyl, optionally substituted C; salkoxy, (CH,).R®, -CH(OHR?, -(CH;)-O-
(CH),R’, -NRR, -C(=Y)Z, -X(C=Y)Z or Ha-c;



wherein, said al yl, said O _3al koxy-Cl3al kyl and sai d
al kenyl are substltuted by - C]—| -NR6R , -C(=Y)Z, -X(C
Y)Z, CN, -S(Oq C -sallyl, §02NR6R _SO2NI ThIHz or
NR6SC2- Cl1- 6al | cyl ; said al koay is opt| onal |y
substituted by -013, -NR6R7, -C(=Y)Z, -X(C=Y)Z,

-S(Og- G-6 alkyl; -SOZNRGR’ or - SO2NHNH2; R32 jzs

hydr ogen, G -6alk R5 |s phe
heteroaryl ring f%@gva M-~ ~ N
"N ND g3 H (M) l\/la&{3 'tllld)m[%ié N\Bg
0110 ( OlU V\,here and X1 Ps

sel ected fromthe group consisti ng Bf R oC_ -CHR6> X2
bs sel ect ed fromthe(ﬂ:gr oup consi siimy of RLOCFERB0%

-0-, and - CHRG6- X3 is selected fromthe group
consi st“'bﬁﬁmof hydr ogen hydr oxyI and thi ol ; RLO and
R10a are dafitigpendant, Lakanec e % ; al Iﬁssws%ﬁédby-ozi,

Sobet t ket e Bhedhe s:ybs%(mqncémlﬁvl'-%?zm@ﬁ SO;NEINH, or

i ndependemﬁsozsei.ﬁencsrgd fromthe group consisting of

hydr oxy, . al kox higl ,. d__6alkylthio, Cl _

o kot su RS tionaly sthskoity RN ULk . G, XEE=DZ,
“6al kyl an‘n‘ﬁ(O)@Cl.ﬁﬂlg&J RW,OI%ZNB}NE@ 3al kyl ,

G -3allyl
cd _3di al %?fqaﬁ ﬂqoﬁ?n Ig’a‘i% or - *@%henyl and said

het er oar W’ iz phegylopta kmn:ad»al:y& riig edordity ©dorvdula IRETh;
-OR6, -NR6R7, -C(=0)Z X(C=0)Z 5¢ Ris d 6a1ky1
C, _6al kenyl, C46allynyl, C3. 7cyc| oaI kyl ,

d - 3al kaxy- Cl3al Kyl , «- (_CH2) nR" -( 0 -
O(Cl—lz)ggg“\wherei n, j, al ky|E’a\_§i d a |, saidy N
al kenyl a id cycl are onal | 111\

substitute -OH, - -NR$R9,; NC(=I) Z, NX(C=Y) Z,
~ -S(0Og- 0 -6axkyl, - X
- (02 .. () - o (d) (e)
H “ e
i N ™~ =\
0
) (I (k)
wherein '
X' is selected from the group consisting of RC=CR'®, -O-, -S-, -NR’- and
-CHR®

X?is selected from the group consisting of Rm(}:CRm“ -0-, -S-, and -CHR®-;
X is'selected from the group consisting of hydrogen, hydroxyl and thiol;
RY and R** are independently are selected from the group consisting of
hydregen or C. alkyl optionally substituted with one or two substituents
indei;_endenﬂy selected from the group consisting of hydroxy, Cy salkoxy,
thiol, Cyealkylthio, Cy¢ alkylsulfinyl, C; salkylsulfonyl, halogen, amino, Cy.
ealkylamino, Cy jdialkylamino, amino-Cy .aalkyl, Cyjalkylamino-Cy salkyl,
_ and C, sdiaTkylamino-Cy salkyl; o
said phenyl and said heteroaryl ring optionally substituted with halo, -OR®, -NR°R’,
“C(=0)Z, -Z(C=0)Z



SO2NR6R7 or -SOQZNHNH3; R1' is a phenyl or a heteroaryl
ring selected fromthe group consisting of pyridinyl,
pyrinidinyl pyrizinyl, pyrroP®, imidazole, pyrazole
and thi ophene, said heteroaryl ring and said phenyl
optionally substituted with one to three groups

i ndependently selected fromthe group consisting of

hal ogen,, .cyano, Cl -3 al kyl Cl -3 hal oal kyl and Cl -3 1
Al koxy R4 CRAI, 6. keeri S admierarivalyl & sEpet Coalist, (CHIR
“from theggroup consisting of NR6, (Cl-1211 N(C=0O Z,

=0 4 and CHNR6R ; n, o, p and g are
as deflnem&;&ﬁ'ﬁbﬁ s peerginor 1 R6 R7, Rs and R9
(i) taken ingd H@ﬁ&bﬁt @mﬁ)éﬂ@ﬁ_ﬂ@ﬂdsa@cy@ﬁh]kﬂareopuonaﬂy
Cl1_6hydr oxyal k y ,
d 3alkyl amsﬁ{’_fﬁé P{ﬂ’ cg%‘ﬁ %ﬁ@d.ﬁ@bﬁ #l(%i)é’ S{Qailpeelicyl, -

or (n) when SctguRfR"Iaﬁ SOWWHERELar e attached to the same-

ni trogen agf;om they ma bet ken alon

Che nitr oBert SRS oF Rt e SR S i e p fQsioing of yridiny,
pi per azi ne qnymnﬁﬂhgmﬂ]pjzmﬂml, pyﬁoleahﬂdaéohr@ramﬁepéﬂﬂ@mbﬂwsmd

0 or NR6; Z| X , I . o

e bl kyi , Qe EE SR 0 beoattl Rl vl RSt pree gronps

ph S nyl gp ti ;mhpdnyiemlybslbd:tfdﬁr@:d thei grévpenesistiog bhirezegrayanss Cus alkyl,

i ndependent r .

hal ogen, cya‘%% %ﬁg iE 3 %%%E ?HBCFI%Q i@f%wmselecwifmm
3al koxy; ni wwpcoml@nﬂomﬁnécﬂﬁdependently Oto 4

and o0 +p <__Réc= ¢ ’Gdﬁﬂ‘i}f{ " ?CI%{}%

i ndependent Ils 0fto (%IQR gb%‘ 4:( 651?%

aci d addlitsp(i?ﬁ%lﬂﬂtf%asdﬁmddlewmlﬁa’épﬂ addi ti on sal ts,

.~ hydr atgs 9 arf
e S R0 BOK1 ) B Rl o b, QLN 0, By,

phenyl Rélk%y%ws%ﬂ Gihalkylaminghstikyl gt Sebdwﬂﬁr%mmwcmﬂl\'ﬂ or (i) when
adm xture with at | east one pharmaceutically
accept abl soth Bf £1d Rbre aﬂhth@tMtheSs!éfnfa inftdogdit atetp @iky maybe taken together,

admnlstrtlonl a, sin | e, dqose regqi
for treat ng}tg‘%?gg%en%jf’ g’d‘ﬁ% ﬁ?ﬁ’i‘?ﬂgme pipbrazine or ‘morpholine;
[ mmnoéefaml:‘ﬁ(emydepmdaﬂlmoﬂakﬁ inhibiting HV. 5f In

compoui® bl ion Hralolfh LAY, RRART G ALAKLSEE i wherein &
2004107425 R’ aqsﬁeﬁ@aﬁmmﬁ)maiuted Sithbere icdRtougRIndeRhdently
and R4 arg d%%%l'ﬂ{b 0% L[i.lc!o%élﬁm %’ﬁaa%%g?g%t?,y 8r 3hSF ¢, shaloalkeyl and C,.

soI vat es an on
salkoxy;

:\

nis0to3;
0 and p are independently Oto 4 and o +p < 5;
qisOto2; ' o
k, 71 and 12 are independently O to 4, and 5> (r] +12) 2 2; and,
acid addition salts, hydrates and acid addition salts, hydrates and solvates thereof, with the
proviso that when R* is (CHp,R', nis 1 and R is substituted phenyl, R? is other than
- unsubstituted phenyl, in admixture with at least one pharmaceutically acceptable carrier or
- diluent sufficient upon administration in a single or mulfiple dose regimen for treating
diseases mediated by human immuonodeficiency virus or for inhibiting HIV.



5 I'n anot her enbodi nent of the present invention there
is provided a conpound according to fornula I wherein
R is selected fromthe groupfconsisting of O _6al kyl,
G _6hal oal kyl, C3_ 7cycloal kyl, Cl.3al koxy-C1. 3 al kyl
and optionally substituted phenyl; R2 is optionally
substituted phenyl; R4 is CL.6 alkyl, C3.7

cycloal kyl, -(CH2).R11 or -(CH2)o-O (CH2)pR 1 wherein
" sdn dneadnibytimemnof thaindertiog itead ik plovide@a ofpamad labgording to formmla I,
substituted by -OH -OR6, -NR$R9,, -C(=Y)Z, -X(C=l)Z;
R11 is 10 an optionally su ed phenyl ; and, R3
and other groups are as ,defi her ei nabove. 1In

anot her enbodi nent of e SENt inventipn there is
provided a conpound accordingfto formula | wherein R
is selected fromthe -group cordi sting of Cl.6al kyl,

Cl - 6hal oal kyl, C3 .,cycloal kyl, d _3al koay- C1. 3a|ky|
and optionally substituted phenyl R2 is optionally
substituted I 15 phenyl; R3 is substituted Cl-6

al kyl, -(CH2)nRs wherein RSis Ma-IM or Ha-c; R4 is
Cl-6 alkyl, C3.7 cycloallcyl, (CH2).Ru or -(CH2)a

O (CH2) 1, Ru wherein said al kyl and said cycl oal cyl
are optionally substituted by-OH, -OR6, -NRSR9,
C(=Y)Z, -X(C=Y)Z; R' is an optionally substituted
phenyl ; and other groups are as defined hereinabove.
20 I n anot her enbodi nent of the present invention
there is provided a conpound according to fornula I
wherein R is selected fromthe group consisting of

C, _bal kyl, O _6hal oal kyl, C3- 7cycl oal kyl,

Cl . 3al koxy-d _3al kyl and phenyl; Rz is optionall y
substituted phenyl; R3 is (CHQ.NER? 25 -(CH2)aC(=0) z
or (CH2)1XC(=O0Z; R4 is CL.6 alkyl, C3.7 cycloal kyl,
(CH2)nR11 or -(CH2)0-O (CH2)pRrr wherein said alkyl
and said cycloal kyl are optionally substituted by -OH, -
-OR6, - NRsR9, -C(=Y)Z, -X(C=Y)Z; R11 is an optionally
" substituted phenyl other groups are as defined

her ei nabove. 30 In another enbodi ment of the present
“i'nvention there is provided a conpound according to
formula | wherein Rl is selected fromthe group
consisting of Cl.6al kyl, Cl-6haloal kyl, C3-
7cycloal l cyl, C.3al koxy-Cl-3al kyl and optionally
substituted phenyl; R2 is optionally substituted
phenyl; R4 is O _6al kyl, C3.7 cycloal kyl, -(CHz)1R" or
-(CH2) 0-O- (CH2) PRIl wherein said al kyl and said

cycl oal kyl are optionally substituted by -OH, -OR6,
-NR8R9, -C(=Y)Z, -X(C=Y)Z; R11 is 35 an optionally
substituted heteroaryl ring sel ected fromthe group
consi sting of pyridinyl, “pyrimdinyl, pyrazinyl,
pyrrol e, ini'dazol e, pyrazole and thiophene and R3 and
ot her groups are as defined herei nabove. WO

2004/ 074257 PCT/ EP2004/ 001477 -7 In anot her .

enbodi ment of the present invention there is provided
a -compound according to forrmula | wherein RL is

sel ected fromthe ' group consisting of G _6alkyl,

Cl. 6hal oal kyl, "C3_  7cycloal kyl, d _3al koxy-Ci _3al kyl
and optionally substituted phenyl; R2 is optionally
substitut ed




phenyl; R3 is substituted Cl-6 al kyl, -(CH2)kR5
wherein R5 is Ma-IMor Ha-c; R4 is Cl-6alkyl, 5

wWOR0Tgyebsyal | ryl, -(CH2)JRu or -(CH2)o O (CH2) PRIIEP2004/001477

10

15

- 20

25

30

35

wherein said al kyl and said cycloal kyl are optionally
substituted by -OH -ORE, -NRSRS,” -(=Y)Z, -X(C=Y)Z;
R11 is an optionally substituted heteroaryl ring; and

ot her, gr,oups,are_as defin her.ei nabove.. 10 | . -
bR oD S AHERT S p° (110 P BBV dot Do P g acid aditon
psalry tide@dfa conmpound according to formula | wherein RL

is selected fromthe group consisting of Cl.6alkyl,

Cl _6hal oal kyl, C3. 7cycloal kyl, C _3al koxy-Cl. 3al kyl

afichnofhiet @ntaddinyensoftiist firésohtanlveptieniiése isRRovided epbinpommt kycording to

PR3 2 PR sofhd og SN BN o s gty O

Carydoylicylo &} Jeflioxy-C, ksl ErdXpliotally solpsticate@ipynyl; & fsCiatiypsifty substituted

rej.nisghd I i C 103] a, ¢ trit Y oni
SIS 1 306,00 CRUER A it
Raxd sal eyaloalsyl apreptipyaily gifstifuted be OHO8 o » 1GRYZ, X{C=Y)Z; R" is
S kO DRSSl f (=T :nabove.
R R i B e e
and thiophene; and other groups are as defined

h&l SloRRPOYEdirkat ithERApEhvARROAEE R roRdlNBmpE@E @Bdording to
invention there is provided a conpound accorgkg%mhgmylc
6 3 —3-

f rmlad WhopgeR e prieRted foniibe SORREPIFIEEA A fresY

| , :33 I XY - _ t ; b it | d
oHEHYF R R G APy CEBRG TR 1 A S s sl
Cio; Hadckaalicyl, COHS,REYE O, K30-(CHA, @AY R 5ot alleyl @hiPdaia] cycloalkyl are

O (CH2) 1, R11 rej [ kyl 25 and said

cﬁéW%%ﬁ&§@¥“%¥€g%§h?6ﬁ§r$ ubstituted by -OH -ORE

- NRER97Z, -XOC=WZZRM it GpildnAlly Ribltitied phn§CHAY 3ih2\yrodye reian defined
is.sglected fromthe group consisting of NR6,

( éﬁf&“ﬁ“"’ﬁ( C=0Z, ' CHORE, CHR6 CHNHC(=0O) Z and CHNRBRT:

and, R3 and ot her groups are as defined hereinabove.

30 | n..anot her. enmhodi t . .V ' .
bR Bt SR e Rl PRV Bl b s
whienslai Rieréis Rbie kdetad drdm Gaetohp cqpsisting of Sheillolli Grghadgalkyl, Cs.

Cl, 64l 1 | g - .2 i 1 . R3;
oS G e B AP R gt
p &) ,is optionally substituted phenyl; R3 is

supgt i Ht 1), Kbz R er s ST or (CHL),-O-
Iﬁ?ﬁ%mgf éﬁééﬁk%%k .s‘%?3§a§§%%?ﬁ%ﬂM%'fgggfgglﬁ%?J ‘ ( :i

- (CHR)R Rvkersin said aipead ©id exaorlkpbiare apiiopaibrrubgivgecdipicp. -OR”, -
angk:peigcoygl oal kyl are 35 optionally substituted by

- OH, -’OR% 4-NR$R9, -C(=Y) 7, -X(C:ga]z, R11 is .
NFEEDY)Za Blis el sybsiuied pheayle then goHDs A a5 Agfippd hereinabove.
consi sting of NR6, (CH2),, N(C=0 Z, CHORE, CURE
g'ﬂ?lﬁﬁﬁﬁe@)ﬁ&b@i_ﬂex%m B‘Eéengﬁgan/ﬁg% Elgiée }g%%wﬁsd ﬁd&cﬁrzl;@gnd az:cc;:ding to
efin r e ove. : _

| oA %’ﬁer@ﬁ%gﬁiséﬁﬁd%&ﬁ@m& G fiog o RO rREP B O

i ScyRlcalkyl] €abkorPUpRLyTind opesElilgibkituted phemyl; R is optierally sbstituted

. CORSloafdT) @31%3.1(0%-8?.@.@?}/411&' iof I k@Rditkih pheoBl; R® #@ptdraBy substituted
Ci XY 3al k Eh

SR S £ NS 98,500 Rod 8 Sbrhe et

alal®xajd Gicl@lial dey bptienadiyopbtional Hyy- O, B3R INR'BE -BEONFH X(C=Y)Z R” is
Rzan Io%tigxpailjlf gu%gilzt!ﬁd ﬁc%ek%g'atﬂdtnj‘ﬁtg%e ected from the group consisting of pyridinyl,
pyrimidinyl, pyrazinyl, pyrrole, imidazole, pyrazole and thiophene; and R® and other groups are

as defined hereinabove.



(Y]

phenyl; R3 is (CH2)nNR6R7, (CH2).C(=0O Z or
(CH2) . X(=O Z; R4 is Cl.6 alkyl, C3.7 cycloalkyl, 5
Waeray/oMestor - (CH2) a- O (CH2) 1, R11 wherein sai d paitkgehoo4/001477
and sal d cycl oal kyl are opti onal I y substituted by-COH,
“NR$R9, -C(=Y)Z, -X(CI7)Z R is N[ (CH2) 2] 2w

\M&gr e| sel ected fromthe group consisting of
C(t%tl?jl odimigt eLGy PreseaHereRtioniiRe TOMRHt 0P ROt gocording to
CHMRORYT ﬁMelﬁJRhﬁrselgtﬁ:&L@c&a Ak rcad c@iﬁfshﬁgagf daene, r@lgm&;kyl Ca

L bt RE S ERH Gan el PR R yoptonaly substinted

i nfhenyliRins suﬁmtmda@fﬁmmyn o(CED), R Whelréth RELs A TTBIor a8ARF BT, galkyl,

5 R e R B T R oty e afg T et Sgoatiot ac

cmppmmﬂﬂsm‘suﬁmdhw@fﬂ -ORheNRIRY, RL, R2, R3 and R4 are

above d, .hydr l.vat e
A DA R0 o B B R DS s s s
ofdefihrsl heregmboie. | nvention there is provided a nethod
for treating an HV infection, or preventl ng an HI V
i nfection, or treating AIDS or ARC, conprising co-
10 g dpiewdtesr émbwgm@r@ ohtbhprssenl mvensienitheteay ovidal a compound according to
t y
W&h&é}ﬁ R 1s%£1£&5cf ﬂr&ﬁ?th%?&iﬁ on%&txﬁ%@'a‘gﬁgﬁ ql‘l%aéoa]ky] Cs.

fornmul a wher ei n ,
h eﬁ@ilqa-ﬂ% Fesalkamg o ﬁ%} and eptiongly splstietediphen e R dis optionally substituted

a d@bdy.at isal ts thereof, and at |east one conpound

Imeﬁﬁed fromthe group consi stlﬂ_g of HV 20 prot ease
'R, (GHoR R (S amde R t5Gasdiyl, Cracycloalisl, -

15| r(m]fglﬂ}tlbals non- nucl eosi de reverse transcrl pt ase

e e Soh e R e Tk o bRyl G Sudymbstinted by O, -
i rNEGDtNRﬁRg LORNDZ) X (O DZ] Fed aa opeddalgsdbtinutd Badrbaigl 181 selected from

%31?% c%%%%%ﬂ of pmg%y‘fvem .0 an HI \{QI nf %&%"P}érﬁﬁﬁ@m@ o

tah:apﬁen&tanﬂmthaﬁg_duﬂshmeeﬂéﬁmdh&em&pﬁat| cally effective
anount of a conpound of fornmula | wherein R, R2, R3

and R4 are as defined herei nabove; and, hydrates, '
s Gh vatties embuflimeit of thagasdnt iovetion ﬂJSreh.hlﬁbﬁdéd, a @gboand according to
R R I?A%?ﬁf Is Qél?c%e% P! gé b o5 c mﬁﬁ’tcﬁgzl ﬁan%'i“é Aftoalicyl, G,

group Ccons ovu
dietgheBihe;. 3a1irahcﬂt @llwlmad apt@bnslﬂmbmmtai pheegcR ipoptionally substituted

#&ﬂgft g‘gé{‘?l 8%%\({7 cIoQE;q/ ;.f Y EtEf—’[ ngh%hei'e?n said alkyl

oup o sa Ui .
25 1 japd pradgsicloatipl %@Plfqohfﬁllf SPbSﬁtuiﬂ\ilbﬁaQ ¢ -ORS Rav¢@=Y)Z X(C=Y)Z; R™ is

| qmmzyznzwwhaaﬂ Wiﬁéﬁ&é&’ﬁ&m ﬂiergr ﬁbgﬁe:% @é})sf Rlc=0)z,

| GRS CHE GHACr O il ﬁlﬁ@v“ér 58 R sndotler goamge as defined

cqlgﬁ[dagdveg adm nistering to a host in need thereof a
therapeutically effective amount of a conpound of
formula | wherein R, R2, R3.and R4 are as 35 defined

30 h eﬁln gidiab %Badafﬁéiﬁj of thy ﬁﬂeﬂnﬁﬁvenngg% M@k@@r&?ﬂe@@écﬂlﬂﬁiﬂl dcb&Bing to
"SaLtSt eQ n.,a er._ e OIrTento r

SR e s P e e TR P 5 oo,
Hh@éldalkjrleé{.gmnxy@f safiylemé Bﬁﬁd@l}%ﬁbﬂtﬁkd ﬁﬁeﬁﬁt RYR ,optﬁnha]ly substituted

2O SRR Stk OB WGP TR SR #y5 Ccalion,

e)Ciaﬁce'slsa]hﬂ ACHARS s:e((fﬁzammmé’swhmm briditTkylead saideyeloalkyl are

E?@g@ %ﬁﬁ@ ME}Z&%}Q I’ca i 2y rﬁi)ﬂu | &[d&fﬁ]zw wherein

20

— £

c M@ﬁ@t@%ﬁomﬂmmwpaommoﬁﬂh E@Hz)sRZ(O—F@ZaEiHORﬂ CaRs
a%}ﬂgidg n9§’z Qgr@m@ﬁo i, oﬁnrfl{j groﬁﬁé%?ﬁs%@ﬁneﬁ%ei/eﬂaﬁévean d

acid add|t| on salt



5 I'n anot her enbodi nent of the present invention there

is provided a nethod for treating an HV infection,
Wer2004/604237t i ng an HI V infection, or treating APOS/ER2004/001477

ARC, wherein said strain of HV_ exhibits reduced

susceptibility to efavirenz, dé1&vi rdi ne or nevi r api ne

PP Rt R PRSP0 b B3SO oofhine
f asritulad WhendieR el felebfd Rom tRR groRBcapishinRe s é:g ealegd, Cqfhilodkyl, Csy

herﬁ%ﬁ%’? h‘)éif ano_ICFj rat(F Fontio Sf&llgv sg%tea Eengfgdﬁ AAALL 9 Rubstitated
proBsalR® is(CERLITRIR t(EHrz)eC(i:@m nﬂ@ﬁ)@ﬂ%m imEeq iyl cycloalkyl,

Iio
> GOGHERLy iR i S EREH 44 A BLShy YRongls

15uianmteia4ayﬁé -GR®, ER RS 6 (+TE7 e HE BYe R N[ (CHi L ¥ whgrein W is

.S f AGHRAHIEIC(=0)Z
mﬁ%%§%§§ﬁgggﬁﬁﬁhgm§naﬁ%aceufica?i@hgicgpgggﬁé carrier =0)
oﬁmﬂCH@Bﬁiﬂs@ﬁ&%@m@mﬁm@@bﬁﬁh@@hﬂﬁngpwation inasingle
or multiple dose reginen for treating di seases
nmedi at ed by human i nununodeficieny virus or to ) :

10 i pgther ppbodiment PR e pmpser duvegtionfhere jyprodded 4 tpethed fg fgating an HIV
h %i@éﬂlm,r &fp?é've?ntﬁlg a BV foed@igﬁ &r @bathhB A S B ARY; ccfnq:ihsmg administering to

npound refers_to one or nore cogg ouN _@ I wh RL
ora f@ﬁﬁ@é@é@%@éﬁ%@%ﬁiﬁﬂb’ cAfectig@monytpha ppgpEnd iformpiy T wherein
" @13 and @M EreQF ddFREEharcitdbdve; ahd, hedsbs, odleitesaad adi@ addtia salts thereof.,
interchangeably herei n. The phrase "as defined
her ei nabove" refers to the first definition provided
15 | Mn bfeheDtpb@Etien0 bf thé presedbinbanviem the@is pr$héedtzﬁﬂeﬂ16¢hﬂok§z¢a‘tmg an HIV

e P s e e S e

1 sioirfistarig bonhat med tEa:raaspr t‘eaapaﬁucanj(gﬂfecgvermnpmnt ofc cmileound of

né'%uﬁmﬁae[ xg}? oéx?. i:{l Brap )?P& ﬁ’l* g r%\g@efa!ec{(}yer%&tﬁag?éo gnd Eﬁ&rﬁ?@ solvates and acid
- btdﬂlyibn saﬁ@ﬂ:@r&oﬁa entay Ile,astios@pm;twild setvelop énm;ﬂne grnep mwyting of HIV

) 0 Tﬁ)got%aﬁ% ﬁm&ﬂlﬂ% yrkx&@@sl %gve@%qngggtgée IS a&bgﬁcY&kﬁ@ I'eve:rse

ranc ed satura on radi cal
cdwsmswmﬁgnbbmn$ﬁ185Dﬁwmﬁﬂwmdwuﬂﬁvﬂﬂvgbhmﬁﬁons havi ng
from1l to 6 carbon atons inclusive, unless otherw se
i ndi cated. Exanpl es of al]cylene radicals_ include, but

arle apasher smbodiment efthe presqpNgItion iereds prpvideia mpthad{pr gpating an HIV

2- ok BV BIENOR! R BYABR AIDS &r SR OV Ridikne 06
pé%???%ﬁg hé%% g%e and FﬁéﬁﬁikeggﬂD f04/%74££M e

25 PEIPERSOEE/ QDA necderyeie thumnmtioyly sickys amopt B‘fzﬂe‘ii’mPO‘md of

h e @indla Ijﬁib%lﬁ 8!, %z W%@ n¢heds 8fmbd H@ﬁﬂﬁﬂv& Bad, hyddadey, lsolvates and acid
graoup, as. defiped above wher gi

Pyl Bt et g SR PO G P 4P e R i g onsistng of
a rzﬂiolruciﬂld;l %ﬁmﬂaydldanb sifid) @fleiadtB yhd stdvubiing resEploy, Isustila and viramume

i od , trif uor aret hyl trichloranethyl,. . .

{ POt Bitf PGP oo EL00P B Ry abinavir, ritonavi,

30lﬁﬂmmﬂﬁHMﬂwukﬂﬂﬁMﬁﬁMmﬁmuﬁdﬁamﬂmmﬁWl, _
2-fluoroethyl, 2-cuoroethyl, 2-bronvethyl,

2-i odoet hyl , 2 2- dichloroethyl 3- bronnpropyl or
2 18 afothariefobodimens phihk prefdng invention tHereio posided & tnethofl &prdnhilgtng a

- ret?@&n%ﬂe%grjse tra\ﬁ@c%f‘a @cotn!ib%smg administering to a host in need thereof a

therapeutically effective amount of a compound of formula T wherein R, R% R and R* are as

35 defined hereinabove; and, hydrates, solvates and acid addition salts thereof.

Tn another embodiment of the present invention there is provided a method for treating an HIV
infection, or preventing an HIV infection, or treating AIDS or ARC, wherein the host is infected



hal ogen is fluorine The term"cycl oal kyl" as used
herein denotes a saturated carbocyclic ring containing

W® 2004/4742510 car bon atons, i.e. cyclopropyl, cy®CEHRRaM/001477
cyclopentyl, cycl ohexyl or cycl qheptyl. The term
alkenyl as used herein denotes an unsubstituted

h X\n& %C %ﬁ%) o{%]f}\h ”esﬁl%g é ICG%%I tasJ %mt%%altspo

at omrs one® or |n|c dou ond
E)ﬁémplstmuatoea hdstipingedithergnfeo ﬂ@m}pbutlcallymﬁ@piewlmowldf ¢ bgopspnd of
D6 tyb)ps, Eﬂ?%il' S j}d?aﬁ& Ivates and acid
éfr el nq&hﬁéﬁ%g % Ii‘msu s%}[g% ut Eg% grﬂégaa{\\{rebaﬂ " harn - vates Sne A
r addiged sabaving from2 to 6 carbon atons and havi ng
one or mhere possible two triple bonds. Exanples are
et hynyl , propyn 2-propynyl, 1-butynyl, 2-butynyl
orin BBt smlgndlmez@ 0%1&@ preganhAIVERTiRhere iSEroVidde Iﬁ@h%’i fﬁr tréating an HIV
d YRR, & &é&&ﬁﬁ@%ﬁ Iy bRk ) b @éafﬁhgﬂm oA ROGIRELE el dirain of HIV

aI | oxy group wherein the portion, i s as
h@ﬁe%gﬂ,@sg@ghlhggo BEY 8% )giela@fqm neﬁrapﬁzie BWPW administering

| hh E@;Y in%é’d thBreBtd Mérepeticalty BRIV OMYount offiliop@ind of formula X wherein
SOIEel,

t d he i pcl udin hei r
10 T R e e T RSBl R R dion sl
Qmﬁaﬁpalkyl group, wherein haloalkyl is as defined
above. Exanpl es of hal oal koxy groups include, but are
not limted to, 2,2,2- trifluoroethoxy,
diTh bitsGiie Biabdiynt af the @;eﬂanim@enﬁoﬂthere is provided a pharmaceutical composition

n %%fgt #@gﬁﬁotgérsggﬂ“lag]& &ﬁ%%]rv% quantt L% fog]a cor{l%o%%cli Ky ilonmﬁe( : Lgherein R, R R’
15 Whed 34 Re asdeﬁneéhérglhaﬁé@a gnd) iplratss, sdvatesedd h@@ eddﬂlo@lf@lﬁ thpgeofin -
"%gasingrhw&hﬁm R AR Rl Be kBl GRitdb ki@ upon
SO

term
&ldm%“ahwh a smlm enkltipéer@swegimee fcg teafinglidsepsapimedipted by human

R ﬁmg” qmﬁﬁ oxy radical as defined
héﬁ%ﬁ%?dg%ﬁ s an ﬁﬁrkne radi cal as defined
herein with the understandlng that the 35 attachnent
20 pO{-( tphﬁge 4P g @k Qﬁ%@ﬁﬂﬁl&d RRdEleYeriVolohe BEm&R of !B@tenhty, for example, a
yFene radi cal les are net hoxy metha/A ey
néloﬁ?@%ﬁétf@fylls to qu@@@yqﬁogwmds ot F egioRe prpound. As such, the terms
et BORYB AL or BbIAO)NE F4R Mhbs.one R BY h:BX idr i keably herein.
met hoxybut yl, et hoxybutyl, propyl oxybuyl,
butyloxybutyl t- butyloxybutyl nethoxypentyl,
et'ma YRS MY Heﬁﬁw AR InavayEeRtas to m@rudbmgﬁ@mpioﬁdé«smm&mmmy of the
Q4/074257 PCT/ EP2004/ 001477 -11 The terns
o8 al kyl " as used herein denotes the radical RR'
mhere R is an hydroxy radical and R' is al kyl ene as

d?@f}eﬁed P ar e e SRR R 8 Brapa hS, gy, monovlent.

cirBdsmﬂem&wdontahﬁ:otmd choedtomsl @xah:@ks @f gkjdlgpougps mclude, but dre

L;r([ﬁ 6m§edqg Iﬁ a&.\gﬁ %301%%1?% I%Xehthé%, M}E 913?6 1 z- racz:pilr n—butirl i-butyl, rfbutyl

306cu@mhﬁhmqﬁmwkmsqyu@baﬂkyhﬂconta|n|ng 3 to 7 carbon
atons, an aryl, an al koxy, or a NRR' group The term
acyl i ncl udes a group of formula C(=

O OR6
( "Btiekersny eBulsoslyds upeddierely mepRERFCYt ebirbES o1 bryochpbirred
| ShyhcAtbdYilaaBhiQdRsisting solely of carbon and hydrogen atonss, having from 1 to 6 carbon

atoms inclusive, unless otherwise indicated. Examples of alkylene radicals include, but are not

gtlgﬂ) I301::1131:1511155

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

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



10 and R6 and R7 is defined herei nabove. The term
"acyl ating agent" as used herein refers to a reagent
wohioedd4gs7capabl e of transferring an acyl noi @CYERZ004/061477
deflned previ ousl yt o anot her fuTgtlonal group capabl e
reacting with the acyl ating~agent. Typically an

A 2 A R L s rom o

agefiieddbbervdtisrtin BReT & ricde hyuhgren adsis at st’d&ﬁm@é g mahklogen. Examples

o DifeSpayPo R HEPROELEY Bi@PpBil BBtk If

h aﬂcé:ilmomethﬁr isibtopnotnaidylg trivetomBEYIO) Ruwhethy] hebobosthipy bhawmoethyl, 1-

B e e e i e
éolrdm)pymmri bPR2-triffuboethyle The gan (Bwdoahal etfarsies Sxatoatkyl" wherein the

&pg of .t he general structure ROC(=0) Q.
Typlﬁ y ' carbanDyI 20 group is introduced by

reaction with an isocyanate. The term "i socyanate" as

gfiglg Ee?zg{‘ g&ég&:i%_% ﬁslpdthgrc&m&éér}tdﬁmﬁﬁedtcﬁ%ogﬁﬁ@ﬁﬁé containing 3 to 7

functional group depicted as
10 cpbpr-atprs, igh@rlopir arebylasvslopriE ek §F CUclehePiiRe
and Z is Cl-6 al koxy, NR6Rr, aIkyI or al kosyal kyl

] Ir']ﬁ‘if" gz;g‘tb !éﬁ{eﬁy?f %&eéﬂ(&%?%fqgl d5| ﬂrl]lell?l li}ptﬁ%ﬁ N(Bc)arbzog cﬁlam rac@cal having

( -FNRESH 4N 0B labewds Jand Bsﬁfﬁf Qﬁé‘ alt®8 ‘olefifitc PHBH Y LMR). Examples are vinyl, 1-

carba or - NRBCX =0 OR), ,ureas"
(PNRG’&X—%’NR@&‘%D“ (CJ(O c(=0al lyl) or
15 "esters” (-0C(=0) al kyl) mhere R6 and Rt are as defined

g i G o< et Sron syttt Byt Bion ¥ radical having

a rﬁodﬁis to 6 earshata@snsandhavitipting eswhercTjssible two triple bonds. Examples are

DB K e B PG PR o2

heterocyclyl radi cal as deflned herei n. Exanpl es of

20 h elthg l{:e%%xy {i%:%k}?’laF eﬁ&%@in%%ln&es %Qﬁ%ﬂﬂ%@ﬁec Olﬂfbra%ﬁ%drbg branched chain

ran-

2 sy ugmmwmmm g1 yprioh foeidefineg by as methoxy, ethoxy, -

”}F@l}ﬂ k‘nz nér@ 1z use lﬂ%p ?bﬁtﬁne)la B@%ﬂpr 4 ?%@PEN%&II,BXYIDW including

wﬁ@m@ﬁﬁmﬁﬁ is hydrogen and R' is an al kyl radical as
defined herein. The term "di al kyl am no" as used herein
means a radi cal WO 2004/ 074257 PCT/ EP2004/ 001477 E

25 NPk oo Brlerlkong srau asrRse e mmRaps a7 Arhelgnlly] gEug et herip haloalkyl is

heg @étthed %mapmeaﬁltpgé oﬁiakaéu%m Irsemiaal m ax'e a@d Tehend tH)22,2-

are not limted | am no

N n%ﬂm%% ad bitd @I’%FP‘B%W‘?@PWPQFH’ no,

dinethylan1no nmet hyl et hyl am no, di et hyl am no,

OIS Jam 0, A0 IR LSy, STt QLR s st
30 S LQB@ipI als dbfkd OB RCHMEH ds Gneghylthio) ejieyibiol & propyldiia tiipeopgltido pnd #-butylthio
qﬁ S|Eg¥carbon and hydrogen atons. Exanpl es of

M§foups include, but are not linited to,
phenyl and naphthyl (e. g. 1- naphthyl or 2-naphthyl).

gr Lg L g}e]ﬂskls W b % a8 Elget& %omrarre I‘SXJ) tb&i i{ Gt l@% {efnctg}tg %ealkoxy radical
t @gs d¢:ﬂmﬂy\,erem1a1@ Rids oudikdons ,rad@ﬁl © dafited| }:pthomth the wnderstanding that the
5 Al KOANEAE DAMGE e ANRRR Y mBikd i b0 89 Gty RAGA8MAN Examples are

- methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl, ethoxypropyl,
propyloxypropyl, methoxybutyl, ethoxybutyl, propyloxybutyl, butyloxybutyl, #butyloxybutyl,

methoxypentyl, ethoxypentyl, propyloxypentyl including their isomers.




Optionally substituted phenyl in R2 can be for exanple
2-chl or o- phenyl, 3-chl oro-phenyl, 4- chloro-phenyl,

WD, 286447¢2d70r ophenyl , 2, 4-di chl or ophenyl , PCT/EP2004/001477

10

2, 5-di chl orophenyl, 2, 6-di chl orgphenyl,

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

2,3, 4- tlchlorophenyl 3,4, 5- trleblorophenyl
2,3,4,5, 6- pentachlorophenyl 2- cyano- phenyl

ST tee- "hidoylalkyd a€ Yo hgpie ﬂgﬁotes PheRaditERBA mbne iRy1s,an Bydoxy radical

' Za}%ﬂ%‘cg%%g[g nen >)‘?nec?{ ‘é\er el &y @2 gtgagﬁmgnt Pomt of the hydroxyalkyl radical will be

Saﬁﬁﬁnﬁyhnnmheﬁyl 3, 6- dlcyanophenyl 2- br onophenyl ,

3- bromophenyl, 4- bronnphenyl 2, 3- dlbronnphenyl 2, 4.

di br onophenyl, 2,5- dlbronnphenyl 2, 6- dlbronnphenyl

3THe tehinh Fapiiph emﬁz hereﬁ dBnotedia kgrqugpf)fmengla C=0)R (“alkylcarb onyl™) wherein R
Sis%%gﬂpg 2 oggb%h%ﬂ lor 9£ &'ﬁ& %ﬂ(ﬁ cgnt airi B pﬁﬂéﬂ azton%o cyﬁb%]kyl containing

eroary oarona as used herein
nd mn%c@bmmm arﬂ arall@mym 3 M’R"ﬁ@@a [The tsfm e grelpges a group of
M b ROnB QD8 el x ftar ﬁﬂ’%tor B RRAMR i dafhafubl9 whers R is an alkyl group
contal ning four to eight "atons ‘per ring,
i| PRk PO &Y isfghieddersinabayPe N, O, or S heteroatoms, the
remai ning ring atons being carbon, with the
understanding that the attachment point o

h&betiera rapyiafngaeen] astsed hepdn BRI ReataEs ﬁﬁ#&s CaP"i(l:Lﬁf‘g"f trggsferring an

- Wedyk misReNR cfeﬂnadi@fmmay td dnBller findtibRul @fclp cdpatle bﬁaﬁqﬁhg with the

15°
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AR B O O S g e P b agpydice or o

t byl haliden Thomym Gnhytds'oa ﬁsdd hg:remupfenee cbmgmnh@s offi e @gereoalstructure

d t n
OB F o RIS BIBERE T n ST B T bt o wed
hhatbingefBrstiothe grop BC&D)KrmhemildXIS tirom8 oheicee.oFtpdmdy an alkoxycarbonyl

I ﬂsalltlrJ gle dqfar zu:ﬁon xﬁ‘ﬂ% rgx%rc%rﬂmfa% clﬂoﬂﬁé gfﬂ rﬂTQm "‘E‘]ﬂgxycarbonyl chloride"
Py sl H¢ragnlr¢feqswc@mpngdds of tpe_s;' gand;alz smmgm@ RQ@(;:D&{EIyTypma]ly a carbamoyl

[ is 0/
WA R itoask R i R skt WP s i refer
rﬁnmmmpm@befﬁbﬁ§mmh$mmmﬂRMF%%hst|tuents selected from
hydroxy, cyano, al kyl, al koxy, thio, |ower
hal oal koxy, al kyltbi o, hal o, haloalgy alkylsulfnd
arrh@mgtannﬁbmwp epigted e CYBowhassiRyd i Thare Irfiepgndently O or NR® and

c¥l;an) aﬁéﬂ or aﬂokq}’ahl%‘ﬂbﬁ%@ib‘fé’ﬂefex @rn‘guamdmes“ (-NRS(=NR®)

dlal n1noa|k , _nLtro, al’koxycar
kﬁzs' o CHaNBaH, St AP RS, oenatiy
r %Mr!nﬁté@'(lﬂd -0)91311@8 eﬁLNIéceio)oma&@asﬂ (MRCEOINRR),

E% y n gal,-and R

R ERITRT e RS ORI HET B 14 RaH 5 gGned herin

o&mhgmﬁﬁggM@gybﬁal| yl radicals include, but are not

limted to, 2 piperidinylnethyl, 3 piperidinylnéthyl,

nor pholin-1-ylpropyl, and the Iike. WD 2004/ 074257

P(E]Ed: 20641 @W‘E’(:Y}Zl 3s TEb@hdrein paférh et coteocymides, inpdates and amidines.
"heterocyclic" as used herein nmeans a non-aronatic

nonocyclic or polycydic ring conprising carbon and

h{ftle ege fihatrocpslykiin ] on esed benemrmesahl a Bdicdr-RB." vdipweRo istagrifiylene radical

Qr; or
o gﬂﬁ&l 8 Cay%%énrg a'gfélrg Fzghc%lggs E&ivﬂgd FE; E&Eﬁes of heterocyclylalkyl radicals

roon-car nds or carbon t'eroatom 5
dowbide, Bomdsrei mot hbmitidngoastetrgndropwan-falmathd, | Zpipgidinylmethyl,  3-

SRRSO RARL R figgenee, AT O

ram

pyrrolidino, plper|d|nyl pi peri‘dino, pi-perazinyl,

PITRE fefd IOy it P Mb@uém HRERNGEBO r-NklPl“ OFmee ot is Mybrogen and R" is
thlonnrph ino, A heterocyclic gqroup —can b

u s alkah fedigrleds dsned sy, ¢ ey b %4 Hiedderein means a radical -
sui tabl e substituents selected from hydroxy, cyano,

al kyl , al koxy, thin, |ower hal oal koxy, alkylthio,

hal o, hal o al kyl, al kyl sul finyl,



10 al kyl sul fonyl, hal ogen, am no, al kyl am no,
di al kyl am no, am noal kyl, al kyl am noal kyl, and
- Wil 00/974257 noal kyl, nitro, al koxycarbonyl and PCI/EP2004/001477
car banDyI , aI kyI car banoy| and dhzanyl carbanoyl. The
ter rrs ‘am no", "al kyl am no" and™™di al kyl am no" as used

b?%eggt@gleﬁ"l\lmﬂkjgg%ﬁca?s as de de: Ne%ere > H%I%JI pely aléﬁgnmo radicals

roup
: aﬁﬂcaﬁhed)ut Oara mbtt rliged |t<m, J:ﬁeﬂa;lad:macb k;ethylm:urei; ycmdprcbm*lmseﬂlylammo

" gfcyéﬁ?r%?ﬁ%tgw( yler’egnd %h‘%acy ani noa?q@ %—HB} ing oq  HCPVEmINO,

hei(@inmethybtlei)atino a2 (H€HRY.N- , RHN( CH2) n-, and R2IN( CH2) n-
5respectlvely wherein nis 1 to 6 and R is al kyl as

defined above The term"acyl" or "al byl carbonyl” as

uShed tduer eyl agvved besndencted s abticpplly sxbeiinted wpraoyic or polycyclic-

\Aqgt{“% gc&ﬂrﬁm? Xﬁf)&ﬂﬁ{d Iy&!trdgé %%Ekeﬂxﬁﬁplé%rﬁ &ﬁﬁﬁﬂ aryl groups

rnin at ons or phenyl

g rmcdnpie, burhng npfémﬁed gz; phqwh@d naphthyd g 8- Helpa@htﬁylcfg Acheplibyd). Suitable
sﬁ?de;l}]tg forfaﬂri EH beectdboll O, Fm@p Whek@id bR, | ﬁkylh@ﬂsr’t@l]ﬂkyl Cis

ranched or branched al k cont ai q&g%g% N
10 ata&?ﬁ%}f Gy btlepdraxy A1 éjéiﬁ]ﬂa?, gyoarbong, Uq:ftr%,t enoan cyano.
arp oy sﬁbs%étteﬁ'ﬂﬁer&ﬁh'ﬁg chEbOBEKmaR 2LSREe-PeRel, B-cﬁlbﬁﬂlﬂlenyl 4-

fluorlne | ori ne, or i

RSV 0 N T

e mﬁzma% Iﬁdnsﬂloﬁ §-dicEltPhényl, tzwcmmmamghengad 8.4,5-hidotoghenyl, 2,3.4.5,6-
"a

A A K
15 ﬁtdiby:a.ﬁdﬁhéhyl ; Sﬁ@gﬂdphknyn 2,6-dipyanpyHentij 3- dmydmp];pmylh 8.5-dicyanophenyl,
1 n
- -Be0 el ot AL o R gl B gromopten. 2.
I@)ﬂophemﬂﬁl BitibroRiophenyh Rl6ydibrasogtefylnbédibepapbenyl, 3,5-
| f d t t
B Rl S RTR RS S sA e ST Ty
V\D 20041074257 PCTI EP2004/ 001477 -14 The term

| 20 gtl’%}%%mh&g 1 oi‘mtﬁkéfoedgorlnb[%{(e rﬁs BSs ' dHnS&clic or bicyclic radical

de i ned herein.

Excfiyib &2 ring atm@mmﬂe@u anmcgmatic gl gefainipg fouR paueight poms per xing,

!I'Ihﬂeﬁ ) n&]ngs g?éﬁydré'ﬁl O UPY heteRfhbnhsS B R St d QM bam"_g carbon, with

at i ng agent” as_used herein E
tdhaundéa@eﬁng R %@ﬁﬂa@ﬂﬂéfalbw@f eFhd bty acic il i on Shid awomatic
al iyl ASWi1RNn FRARE Y@ i ﬁfe'aﬂ%td%&ﬂ'r&ﬁé%aﬁe u@s adpkfiesharacter than
functi onal group capable_ of reactin

25 s dheip ﬁh@qﬂp@ CHUE Pady g‘]p,usag)r the PUIPOES g the FﬂVSJthO&Ea heteroaryl group need
O oKy Rsonld R oRE 6f dxeﬁna&@hmaay taxaﬁgew&atewﬁ infoiciesinslude

the radical - N 10 al k [" . .
arfgomaRKelg 'aamﬂﬂ"yhf'&a?qyalgﬁﬁ i 288 R EP L B RO pRginctude butis
r it GavlitedXONRERUdifY, andotIRILS, butt &Sj&ﬁlﬁﬂt&d&bypymﬂﬁyb pyritddimyRpyraziayl,

| ﬁgﬁ(‘jyéﬁ ﬁzng ’HEB(%PISLe I n%ﬁ%&gg%% &ggllﬂaé,eaél ﬁ)e:a} T oﬂféj\ymm can optionally

30 t Obesubgitit@Bwit one et ﬁbﬁdpr&'f&mbl;md sr inecsstistents stlented fagm hydroxy,

th I e diff 0
@éﬁé)%]r g‘ﬁﬁ”ﬁ’n@ﬂ?@ e X‘o"faﬁ?'ﬁhw;%ax%rl es C%’é%dn S
ofa]]:ylmhﬁ:h:ﬂ Halogpy butninp, Aileydidromey didiylafaotaoimmelkyl, ebuisainegiyl, and
Can &k SinoARy! ¥, AlkofRiBonyl and carbamoyi, alkylcarbamoyl and dialkylcarbamoyl

—

35 Theterm "heterocyclﬂalkyl" as used herein means a radical -R'R" where R’ is an alkylene radical
and R" is a heterocyclyl radical as defined berein. Examples of heterocyclylalkyl radicals
include, but are not Hmited to, 2- pzpendmy]methyl 3-piperidinylmethyl, morpholin-1-ylpropyl,
and the like.



i nterconvertabl e species. Prototropic tautoners result
fromthe mgration of a covalently bonded hydrogen
woatom/iretsmeen two atons. Tautonrirs general |y BETEP2004001477
equi libriumand attenpts to 20 isolate an indivi dua
tautomers usual ly produce a mi xtUr e whose chenical and
physi cal properties are consistent wwth a m xture of
conmpounds. The position of the equilibriumis
deRaBEe HteRidyddrenT Héﬁrod‘yﬂ.&l Hsf md fadrbih m&aﬂsh&wﬂmmub gonocyclic ar

For ex le, in.man aI| deh and
3]2 r%tgéf)gip cEgsn %8 Oéla SHn%re tl\}; % &Qfﬁetematoms
V\Alhlet%rocydhcrghﬁp @hrfhavé be @ lﬂimife cfaﬂrmeazﬁ)medtmb‘lel’wn@s:»r ci@ommrhsteroatom

5 pr o %_}Br 0%'_]'8 g%am o% tFCl U(jign% e& &Dméjl Cr&m@lr &Ekentj:é Examples

ﬁhe@rbcy&leé]kyﬂ @ﬁuﬁ&dﬂd@yﬁo@ﬂ@wﬂ&h&n@ 'p1pendm3[];(y1pqndmo piperazinyl,

CBRB™ ARG ol b ERsilR, Bis Rkl Rpltyctc soun

pcaﬂenmmmmumndqmummmumdnp&eseso@m#swa@EGW§ﬁW@ﬂ$ﬁ#ﬁ@déﬁmbyéwmﬁ
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S%aﬂsp{ua?c}f%ﬁgc& 6] BRfdsthoRAta8 U6 RRSDHTLG1AG k] and dialkyloarbamoyl

nltr c acid and phosphorlc acid, and
the like, and with organic acids (e.g. wWith acetic

ag thnﬁsa'raﬁﬂd"o'aﬂﬂl 'aﬂmosbﬂfpd Hﬁll@flﬁﬁ]hl &’asﬁdéﬂﬁérh:ﬁtrﬁ&l tdl -NH,, NHR and -
elc acid , hall Cc _acl S C acl citri
D RS g é%@séﬁ%d@é?%’e b eyt ol i niogen n
15 1 B@iniyk Shietydan BB Lk Br dE Rkt Blie trfis tasidodlign's I'dkytesinslkyl" and

PR GRT AR e YO E ay Ce RoCEDES e 2

N@Rp&idl§ Wherdmtnlii TioaidH is alkylassiefineé aboveound by non-

covalent i nternol ecul ar forces. Preferred solvents are

vol atile, non-toxic, and/or acceptable for

adii: Rt 5" 6@ Melkyloaktioapin 8s usad berein deraims amidical eformula C(=O)R wherein
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20 o O W HHEA RS R s gng A5 b St 4R & Bhoust o

salt thereof, that further includes a stoichiometric

g(r;[;]ilg gegx\x}Z%i%n 1% h oIQ ﬁ%se!i fer ﬂ‘ﬂ#ﬂbﬁtesoafmﬂ@aﬁ e[‘ QH-@C(—Q) R wherein R is

ernorecul ar forces. The term MA|?
t Yipdrbgars misedhdder bianched allsylsontsinitgd tpif varper aigmiygy goplkyl containing 3
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25exposed to reverse transcriptase inhibitors. The term
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ers to the reverse transcrlptase wth an SS|ond 4
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The term "reduced susceptibility" as used herein
refers to about a 10 fold, or
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the sane experinental system COWPOUNDS 15 Exanpl es of

- r éf¥Eent ati ve conpounds within the scope of the
invention are provided in the -follow ng table. These

© E]ﬁ]lg@cléﬁls’ ﬁﬁ?}?ﬂgﬁﬁp %ru%éci 1206 Bbhs %eor\ﬁiga? dS(bSR’ PRl Rt R QRS as defined
herein. Examples of a]lcylammosulfonyl include, but are not limited to methylsulfinyl and iso-
35 propylsd:ﬁnyl ' . :




to nore clearly understand and to practice the present
i nvention. They should not be considered as |imting
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35

illustrative and representative, thereof. 20 In
general t he norrencl ature used it this Application is

ed op a te tifute,,
e AR, S Bege MR h ORR) TR R i el s
s yefinedridréio. Bxamples bidlky] @ninostbtly intluld/\butek < hat GimitePo methylsulfonyl
ST UCTURE point 1 [5-(3,5-D chloro-phenoxy)-1-
R HW%&—I i sopropyl -4-net hyl -1 H pyrazol -3-yl ] -
\ 0O \N rrethanol 315 i-Pr 358.23 2 \. M N _ OCONH2

Cﬁ’é gtg % ;; S ony atmg (%%dn? ‘u&é& ﬁx }fﬁs t%%%aagea: WBiCh is capable of transferring
Py dkﬁlsu]&wl mmtatyysls de%leé prqv:oﬁaly 2g0otEE fuviiogHZOEp capable of reacting

E))%/?tézﬁjg @JaFiTg’ %g?ﬁ%gno Sjafgli%{)&%ﬂde %l—é(lj?a 4- et hyl - 1H

2004/ 074257 PCT/ EP2004/ 001477 © -16 MW el t| ng CPD
S 2 fix "N~
gﬁ%@lﬁﬁor oy Ol feq ndrbfl Hledns tﬁe%ax?ﬁ d?oﬁhlg Ghe pre

enoxy) - 1-1 sopropyl =

4a1étr1nghamopl é\ib?rdl wva}rbaﬁwh aneed h%n moans afhgraicl CONHR' or

J?’%@}Nil@':{“ %e%yﬁm%ﬁ B £3301sebups 481 gé&ﬂ@:ﬂ@hﬂc@péﬁﬁ):ﬁ&d herein.

[\ 1-1sopropyl -4-nmethyl -1 Hpyrazoi -

The term "homologous” as used herein refers to a series of related compounds whose structure at
some part of the molecule differs only by a -(CHy)- or «(CHy),~ from another member of the

seiies

Compounds of formula ¥ exhibit tautomerism. Tantomeric compounds can exist as two or more
interconvertable species. Prototropic tautomers result from the migration of a covalently bonded
hydrogen atom between two atoms. Tautomers generally exist in equilibriumm and attempts to
isolate an individual tantomers usually produce a mixture whose chemical and physical
properties are consistent with a mixture of compounds. The position of the equilibrium is
dependent on chemical features withiin the molecule. For example, in many aliphatic aldehydes
and ketones, such as acetaldehyde, the keto form predominates whils; in phenols, the enol form
predominates. Common prototropic tantomers include keto/enol (-C(=0)-CH- & -C(-OH)=CH-
), amide/imidic acid («<C(=0)-NH- & -C(-OH)=N-) and amidine (-C(=NR)-NH- & -C(-
NHR)=N-) tautomers. The latter two are particularly common in heteroaryl and beterocyclic

rings and the present invention encompasses all tautomeric forms of the compounds.

Compounds of formula I which are basic can form pharmaceutically acceptable acid addition
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 aci.d, maleic acid, malic acid, salicylic acid, citric

a¢id, methanesulphonic acid and p-toluenesulfonic acid, and the like).

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

administration to humans in trace amounts.
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O Cylnmethyl ester 7.81 33 Et OCONH2 Carbam c acid

5-(3-chl oro-phenoxy) 6 & o / \ 1-isopropyl-4-ethyl-113
woyroezei2s3- 338 1, {N yhnethyl ester f i-Pr 35@8CEXEP2(RI/001477

CHI CH 4-Benzyl -5-(3-chloro pheﬂgxy) 17\ 1\

i sopropyl -1 H pyrazol -3-yl]-nmettranol 357 O NN i-Pr

399.88 Carbam c acid 4-benzyl-5-(3-chloro 8

phenoxy) - 1-i sopropyl -1 H pyrazol -3- 400 C | o

0, 081, "4 "lyylfﬁ&i‘ ly hse@ Bérein mealE.%r 2 dtnpoBd of fhb i(vanticnloon selt fhereof, that

hen [Ye) _
RSO SSRRLORH: PR scichiomerric gyt o e by By mon-covalent
yitdrmoktdiafaked. - Pr N 400. 89\ Carbanic acid

5- (3-chl or o- phenoxy) 10

1-i sopropyl - 4-pyridin-4-yl nethyl - 401 A OCON\H
Jnhb eyt Awidd tyBe'yds lueﬂl’nyiemersﬂesrto fhie BV wru.whlch Begsegthe dpmigant

gen Fljﬂ,%p W&?&h%ﬁ@tﬁ? u? 1.@911%%? (#an OPH Lndn ]],tfgs n'ot E\éen aipoiedtto TEVeIse

ﬁﬁﬂScﬂﬁase rs[ 51]1@ ergiwad Upprpé’ﬁgi;@a}]sqm@ﬁﬁwscq herem has refers to the

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

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 viras
in the same experimentai system _

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

Tn general, the nomenclature used in this Application is based on ..A»Ci'.)’I‘ONOM'IM v.4.0,a
Beilstein Institute computerized system for the generéﬁon of TUPAC systematic normenclature.

Table 1
MW  melting
CPD STRUCTURE NAME point
" M+HT"
1 [5-(3,5-Dichloro-phenoxy)-1- 315.20
Me,  CHOH isopropyl-d-methyl-1H-pyrazol-3-yi}-
1 ;E\( methanol 315
. . N
Cl Q
i—Pr
¢ _ - 358.23
2 Me, ,—OCONH, (Carbamic acid 5-(3,5-dichloro-
i\ phenoxy)-1-isopropyl-4-methyl-1H- 358
Cl (4] N pyrazol-3-ylmethyl ester
i-Pr
- 28076
A, Me  CH,0H [5-(3-Chloro-phenoxy)-1-isopropyl-
3 A - 4-methyl-1H-pyrazol-3-yl]-methancl 281
x N
: O }IT .



12 1 | -Nisopropyl-IH pyrazol -3-yl]-nmethanol 295

i -Pr WO 2004/ 074257 PCT/ EP2004/ 001477
WCPBGSTREETURE NAME poi nt

£1..329 23. (G .~0

-17 MW nel ting

[ MEH] + t 294,78  c; GMCT/EP2004/001477
[ 5- (4- Chl orophenoxy)-4-ethyl -1 13 1 //
i sopropyl -1 H pyrazol - 3-yl ] -méfhanol 295 G' v -Ni-Pr
5 wog [5-(3 4-Di chloro-phenoxy) 4

ethyl-1 14 N i sopropyl -l H pyrazol - 3-yl | - net hanol 3P¥  melting
CER} j-pr tSERY OH 4- (4 Ethyl - roxymethyl-2  point
51 i J/ isopropyl-2H-pyrazol-3-yloxy)- 286 | PEHRI
benzonit€ile t 285.35 g ~OH 294.78
3- (4- Et - 5EQyd t hy [5-3-Algorofphenoxy)-1-isopropyl-
4 sopr op H gyRazol - 3- yi éxihyl-1Egerazol-3eyl-metheeni t dI285t
315. 20 [ '~ [ 5-(3, 5-D chl oro- phenoxy) -1; 4 CH20H

di et hyl - H pyragol - 3-yl ] -nethanol Ef "N N cl 266.73

. [5-(3-
-met hyl -
296. 76

10

11

12

| or o- phenoxy)-1-ethyl-4 G O CH-oH
| - Bir az

323.78

odong, | - MebAARR acB((3-chfré-phenbkl 1

f}gi 10H [ 5-(

o
)

354k 1 BRERNIN hyfizol 3-

ylmethyl ester

Carbamic acid 5-(3-chloro-phenoxy)-
1-isopropyl-4-ethyl-1H-pyrazol-3-
yimethyl ester

4-Benzyl-5-(3-chloro-phenoxy)-1-
isopropyl-1H-pyrazol-3-yl]-methanol

Carbamic acid 4-benzyl-5-(3-chloro-
phenoxy)-1-isopropyl-1H-pyrazol-3-
ylmethyl ester

[5~(3-Chloro-phenoxy)-1-isopropyl-
4-pyridin-4-ylmethyl-1H-pyrazol-3-
yl}-methanol

Carbamic acid 5-(3-chloro-phenoxy)-
1-isopropyl-4-pyridin-4-ylmethyl-
1H-pyrazol-3-ylmethyl ester

[5~(3,5-Dichloro-phenoxy)-4-ethyl-1-
isopropyl-1H-pyrazol-3-yi]-methanol

[5-(2-Chloro-phenoxy)-4-ethyl-1-
isopropyi-1H-pyrazol-3-yl}-methanol

324

337.81

338

356.86
357

399.88

400

357.84

358

400.8%\

401

329.23

329



19 / hydroxynet hyl -I-isopropyl-1H 297 t f i p -N

pyrazol - 3-yl]-nmet hanol 4e 252.70 cl o/ CHZOH -
Wab20p8e1@d70r o- phenoxy) - 1, 4-di met hyl 20 Nf 1H PCI/EP2004/601477

pyrazol - 3-yl ] -nmet hanol 253 ~ -N Me i CH2CH 280.76

[ 5- (3-Chl oro- phenoxy)-1,4-di¥thyl 211 Et | ,N

1H pyrazol -3-yl]-nethanol 281 O O N Et cH2og 329, 23

Bn - [5-(3,5-Dichloro phenoxy)-1-ethyl-4 22 | \N MW  melting
CPpr opyl - 1MTRYICTLBE- 3- y| | - net hanol 324MEN CI O N Ef Wo  pomt
#2004/ 074257 PCT/ EP2004/ 001477 _-18 MV nel ting CBA+H]

STRUCTURE NAMEgpoint # [MrH + e 355.27 e 294,78

[5-(3,5-R - BRGAOX Y J[5-{(4-CRlot-phenaxgi4-ethyl-1-
13 Sop_;&@? (P- Wt hyl - pr dgpprophly EEkbyra@bB-yl)methanol 295
. pyra 2yl ) Nét hanol NN i-Pr G Owe 345.23 CL O/
CHOH [ 5- (3, 5-Di chl oro phenoxy)-1 24 /

i sopropyl - 4- netghoxynet hyl - 1H 345 / N-N pyrazol -392]

- met LORY~ OH [5-(3,4-Dichloro-phenoxy)-4-ethyl-1-
14 / isopropyl-1H-pyrazol-3-yll-methanol 329
o N
i-Pr
t 285.35
. 0\(/%/01120]1 4-(4-Ethyl-5-hydroxymethyl-2-
15 _ 4 isopropyl-2H-pyrazol-3-yloxy)- 286
2 AR benzonitrile
i-Pr .
( £ 285.35
Ny o A _cuon  3-4-Bthyl-5-hydroxymethyl-2-
16 4 isopropyl-2H-pyrazol-3-yloxy)- 286
i~P§ "N benzonitrile
£ 1315.20
C O A [5-(3,5-Dichloro-phenoxy)-1,4- ‘
17 \ 4708 diethyl-1H-pyrazol-3-yl}-methanol
Bt N
Cl
266.73
o CH.OH [5-(3-Chloro-phenoxy)-1-ethyl-4-
18 CI ,1:-1{'{ - methyl-1H-pyrazol-3-yl}-miethanol 267
" E :
OH 296.76
c O A\ _CHOH [5-(3-Chlaro-phenoxy)-4-
i0 O 4 hydroxymethyl-1-isopropyl-1H- 297
( i_PaF“N pyrazol-3-yi]-methanol
fe 252.70
cl .0 o [5-(3-Chloro-phenoxy)-1,4-dimethyl-
200 \©/ ;: I{I s 1H-pyrazol-3-yl]-methanol 253
Me .
1 CH,0H 280.76
{ [5~(3-Chloro-phenoxy)-1,4-diethyl-
21 | 1H-pyrazol-3-yl}-methanol 281
' (8] N .
1

CH,0H 320.23

. NA [5-(3,5-Dichloro-phenoxy)-1-ethyl-4-
22 N . propyl-1H-pyrazol-3-yl]-methanol 329
a 0~ N . _



OH 331.20 ci O/Qg [5-(3,5-Di chloro-phenoxy) 4 25

hydr oxynmet hyl -1 -i sopropyl-1H 331 / N N pyrazol -3-yl]
womsédnmazdy i -Pr cl )30H 359.26 «ct o~/] Y' cHpCEEP2004/001477

3-[5-(3, 5-Di chl oro- phenoxy) -3 26

hydr oxynet hyl -1 -i sopropyl - 1H18359 i Pr
pyrazol -4-yl]-propan-1-ol ci "zOH 357.24
3-1o-(3, o-Drchl oro-phenoxy)-3- 27 4 OO0 MW  melting
cHny dr oxy megRytrerekgopr opyl - 1H 357 /NAMEFi z point
#pyrazol -4-y]-propenol NNi-Pr ci OH 280. 76 O [Ni+H]T
- P~ CHZ {5~ (3~ CN{QT O- pNenoxy) - I- net nyl - 4- 425 (r)N355_27
S 7a 1 I 3 or mmﬁﬁﬁf&l B 2] | a5
N or o- opbrylye -] | 35
met hyfs GEHH) - % ]ggthm@ Pt 325, 21 Br
"0/ S (SN ono phenoxy) 1 4 diethyl 30 -N 1H
pyrazol - 3yl ket hanol 325 Et 't 325.21 ' O CHOH
[ 5- (4Brorﬁ§ phenoxy)-1,4-diethyl 31/ / 1H
pyrazol -3-yl ] - ol 325 _ 345.23
CL O A\ CH,OH [5-(3,5-Dichlero-phenoxy)-1-
24 4 isopropyl-4-methoxymethyl-1H- 345
i-P}:hN | pyrazol-3-yl} -methanol
H,08 331.20
Ci O A\ CH,0H [5-(3,5-Dichloro-phenoxy)-4-
25 / bydroxymethyl-1-isopropyl-1H- 331
i-P)P‘N . pyrazol-3-yl] -methanol
Cl
: (CHL),0H 359.26
Cl O A\ _.CH,0H 3-[5-(3,5-Dichloro-phenoxy)-3-
26 4 hydroxymethyl-1-isopropyl-1H- 359
i-lg N pyrazol-4-yl]-propan-1-ol
B,0H 357.24
== 3-[5-(3,5-Dichioro-phenoxy)-3-
27 Cl o . hydrexymethyl-1-isopropyl-1H- 357
= / CH,0H pyrazol-4-y]-propenol
NN '
i-Pr
<l
280.76
[5-(3-Chloro-phenoxy)-1-methyl-4-
28 propyl- 1 H-pyrazol-3-yl}-methanol 281
266.73
[5-(3-Chloro-phenoxy)-4-ethyl-1-
29 methyl-1H-pyrazol-3-yl]-methanol 267
_ 32521
[5-(3-Bromo-phenoxy)-1,4-diethyl-
30 1H-pyrazol-3-yl]-methanol 325
32521
[5-(4-Bromo-phenoxy)-1,4-diethyl-
31  1H-pyrazol-3-yl]-methanol 325
301.17
[5-(3,5-Dichloro-phenoxy)-4-ethyl-1- N
32 methyl-1H-pyrazol-3-yl)-methanol ~ [M]'=30




Br Et NN ~it20H 301.17 Et 32
[ 5- (3, 5-Di chl oro- phenoxy)-4-ethyl-1- ~N

woetoyd b3+ pyrazol - 3-yl ] -nmet hanol [M 4=30 / OPKT®EP20H/001477

Me WO 2004/ 074257 PCTI EP2004/ 001477 -19 MW nel ting
CPD STRUCTURE NAME point _#go[MrH } t 271.32 N~ cHoH
3-(2,4-Di et hyI 5- hydroxymet hyI 2H 33

34

35

36

37

38

39

41

42

pyrazo—3= yIU)\y)-UUIILUIIILIIIB 2TZ NNECT 2TI%y O melting
p/ SOH 4q t hyl - 5- hydr oxyne 2H 34 N point
# pyrazol yl'oxy) - benzonitrile 27 E CSZ@XH]".
-—3-68—25—[—-5—68-—§—B|—e-h+-m—o—p1mty-)—4—eﬂw1—r'—35 \J
. ph I -1 H-Byr zol - 3- yI] 1_5% ? tﬂl’j\ZJ
33 34% 2 ESH( 3, et hyt, 36
, -~N -|,semropyl - raz - et hanol 343
i-Pr r C B O 386.28 Clo ‘~CarbamcaC|d
2[5(35dctoro 371 1/ 0 27132

henox oixs o pi-Gh¢-Diethl-53gdroxymethyl-2H-
P (@4’0 ,N‘-N ek ppgﬁ)zi’l -3-yloxy)-benzonifrile 272
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PREPARATION OF COMPOUNDS

5  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 optionalty substituted f-
ketoester (scheroe 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

10 der Organischen Chemie ESB Hetarene T Teil 2, George Thieme Verlag, Stuttgart, 1994 pp.
433-448).

Scheme 1
Rll
O O e N/
N _RURHNR, I\\
r OEt HO N,N
Rl!

1
RH'

C-3 substituted carboethoxy pyrazoles were prepared by reacting sodium 1,2-is-

15  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 hydroxy! 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. Wats,
Protective Groups in Organic Synthesis, Wiley Interscience, New York, New York, 3 edition,

20 1959) followed by atkylation and &eprotection to yield 6. Alkylation of the nifrogen is typically

~ achieved by sequentially flcatmg 5 with a base and an alkylating agent. Typical bases for the
transformation are sodium carbonate potassmm carbonata, sodium hydride, potassium hydride,
- potassium t-butoxide in a solvent such as dlmeﬂlylformamlde (DME), dimethylsulfoxide
(OMS0), N-methyl pjxrolidinone (NI\/IP), acetonitrile and tetrahydrofuran (THF). Aliernatively
25  the cyclization can be caried out with a hydrazine substituted with a labile protecting group
| (e.g., p -CH,CiH.OMe) which subsequently can be cleaved to yield 3.
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"a" series: R! = i-Pr, Ar = 3,5-di-Cl-CH;-
"h" series: R! = B, Ar = 3,5-di-Cl-CH,-
"e" series: R! = i-Pr, Ar = 3-Cl-CgH,-
(2) RI-NHNH,, PhH, reflux; (b) POCL,, DMF; (c) NH,NH,, PhH, reflux; (d)

Me,(t-Bu)SiCl, imidazole, DMEF; (¢) (i) RiBr, Na,CO, (ii) Bu N+ F, CH,CL; () Ar-OH,
NaH, DMF; (g) (1) MeMgBr, THE-EL,0, (if) Bt,SiF, TFA, CH,Cl,; (t) LiEt;BH, THF

Introduction of a forms;l groul:; 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 POCls. (K. Kirschke, 1H-Pyrazoles, in
Houben-Weyl Methoden der Organischen Chemie B8B Hetarene ITI Teil 2, George Thieme Verlag,

Stuttgart, 1994 pp. 638-641).

Displacement of the chloride with an optionally substituted soditm phenoxide or sodium
pyridinoxide in DMF yields the 5-aryloxy pyrazole 7. The reaction is carried out in

(
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produce a secondary carbinol 8 and subsequently reducing the secondary carbinol with
triethylsilane to yield 9. (Scheme 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
Timited to, lithium, zinc, cadmium, zirconium, sodiwm, 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, tetrahydroforan, 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 sodinm
triacetoxyborohydride. Alternatively catalytic hydrogenation or other reducing agents known in
the art can be applied. NaB, reductions are conveniently carried out in an organic solvent for
example alcoholic solvents such as methanol, ethanol, propanol or ethers such as
tetrahydrofuran, diettiyl ether, or dimethoxyethane or a mixtore of the mentioned solvents.
Aprofic 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 Chenﬁsbry: 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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Alternatively, the C~4 aldehyde can be convérted_to zm 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; 1.
March, Advanced Organic Chemistry, A" 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 »-butyl lithium or preferably
sodinm hydride in an organic solvent such as anhydrous ethers such as diethyl ether, dibutyl
ether, dioxane, preferably anhydrous tetrahydrofaran tnder inert atmosphere such as nitrogen or
argon atmosphere at a reaction temperature from 0°C to 80°C, preferably ata reaction
temperature between about 5°C and about 50°C. The olefination affords an efficient method for
homologation of the C4 substituent.

Optionally the resulting alkene may be reduced to 15a by catalytic hydrogenation with standard
platinm, palladium and ruthenium catalyst on supporting materials such as activated carbon or
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25  Preferably, the reaction is carried out in the presence of phosphonis oxychloride (POCly) at a
reaction temperature between about 50°C and about 180°C. Opticnally, the reaction can be
carried out in an organic solvent such as halogenated hydrocarbons (e.g. dichloromethane or
chioroform), hydrocarbons (e.g. cyclobexane, methyl cyclohexane, decaline, benzene, toluene, o-

«ylene, m-xylene or p-xylene) or a mixtures of the mentioned solvents.
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Reduction of the carbonyl 18 to alkane 19 (scheme 4, step d) is accomplished with alkylsilane in
the presence of a protic or Lewis acid. The reaction is coﬁveniently carried out with

5 trimethylsilane, triethylsilane or tripropylsilane. Trifluoroacetic acid (TFA) is the preferred
protic acid and SnCl, is the preferred Lewis acid (D. L. Comins éf al, Tetrahedron. Leit., 1986,
27:1869) at a reéaction temperature from 0°C to 80°C, preferably at a reaction temperature
between about S°C and about 50°C. Gpﬁonally, the oxo derivative 18 is directly reduced to the
corresponding methylene 19 using other procedures known in the art, e.g., the Clemmensen

10 reduction, the Wolff-Kischner reduction and hydogenolysis of thioacetals or reduction.
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(2) 3,6-dichloropyrazine, NaH, DMF; (b) HOAe, HCI, H,0; (¢} HCI, BtOL; (d)
H NNHC(=S)OMe; dioxane; (¢) HOAc; (f) NE,NH,, EtOH; (2) CICE=O)CL, pyr,
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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-
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.
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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
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invert sugar and glucose. The pharmaceutlcal preparatlons can also contain preservatives,

15 solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
adjustment of the osmotic pressure, buffers, masking agents or antioxidants. The pharmacentical

preparations may also contain other therapeutically active agents known in the art.

Other suitable pharmaceutical carriers and their formulations are described in Remington: The
20 Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing Company,
19th edition, Easton, Pennsylvania. Répresentative pharmaceutical formulations containing a
compound of the present invention are described in Examples 6-8. A skilled formulation
scientist may modify the formmlations within the teachings of the specification to provide
numerous formulations for a particular ronte of administration without rendering the

25  compositions of the present irivention 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
formmlation, esterification, etc.), which are well within the ordinary skill in the art. It is also well
30 within the ordinary skill of the art to modify the route of administration and dosage regimen ofa
particular compound in order to manage the pharmacokinetics of the present compounds for

maximum beneficial effect in patients.

The term “therapeutically effective amoumt” as used herein means an amount required to reduce »
35  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 thefapy. A preferred daily dosage is between
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15 Tt will be understood that references herein to treatment extend to prophylaxis as well as to the
treatment of existing conditions, and that thie treatment of animals includes the treatment of
hﬁnhans as well as other animals. Furthermore, treatment of a I-}IV 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.

20
The pharmaceuntical 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

25 ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can

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

The compounds of formula I may be prepared by various methods known in the art of organic
30 bhemisﬁy. The starting materials for the syntheses are either readily available from commercial
sources ot 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 illusirative and representative thereof.
35 _ . _ ' Example 1
_S-Hydroxyélﬁ-pyraZole—S-carboxylic acid ethyl ester
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adm xture with a pharmaceutically acceptable carrier.
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e DB aIBHE T U ERRHAL R D Ml ing

200r ﬁ@ﬂiaPtemﬁQ:aﬁﬁ%f‘GsC I %-sofhR&n iR i yﬁﬂﬂ% 4 @bDg,; 100mbdIPdissalved in
ai l abl e

synt heses are either readlly av from.comerci a
s oifPerls olgh2-gichlorasape Was aggsd slavdyriodhs mEiye ohfipety Egmgipde and

t Eﬁh%i‘@ SxfdbMe bbb @g@ﬁ fhe e Iﬁﬁete Ll YAk IRARE bﬁ%zole the

(infra) are given to enable those skilled in'the
t oepfbion V@Ffé ards yemiryad fremaledce I@W@ﬁmdaaém@ew@n@aﬂm for 30 min.

prﬁﬁ il ng ] %%E'v&ghea%a%%f %ﬁﬁ@%r%@lo'&'h% %ﬁﬂﬁﬁ}g&" %s ?e%aoved from heat

_ I|n11 nvention t merely
25p ednd ravight 16 Focan temeexamb Enqeseks2dichlpioptancrad eb¢SPht3§S nychhﬂde were

L

sodimm bicarbonate soluuon and stirred for an additional 6 h. The mixtore was extracted with a
1:1 mixture of tetrahydrofuran and ethyl acetate, and washed with water and then brine. The

organic extracts were dried (MgSO,) and evaporated to yield a dark oil. The prodnct was
30 purified by silica gel chromatography with hexanes:ethyl acetate (9:1) to afford the product
(20.34 g, 80%:;). o



0 ' N1INHZ COZEt EtOOEt Z ((J~ HOY\N OH 1 3
Di et hyl oxal acetate, sodiumsalt (14.53 g, 69.15 mmmol)
weasoodiosst ved in 100 nL of benzene and sti rreddromp2801/6001477
mn. To the solution was added 100 nL of acetic acid
and the reaction nmixture was st$k¥red for a further 30
m n. Hydrazi ne nonohydrochl oride (9.47 g,138 mvol) was
added 91{ 5 reaction mi ¥E#elewas stirred for an
addi tﬁ PR Y ) A E A A PR WS PH RSl arboy vl sthyl ester
at 100C for 24 h. The reaction was then renoved from
heat and cool¥C¢ o r.oogEt enperat ure and®
with ethyl acetagefand washed with 10% h dr chloric
aci d, saturat@ Num bmnate 0l
and then brine. ThHe solvent was f& 0 |n
yield an oily sé&Prd which vvasthen uratBy with a
2:1 mxture of diethyl ether:hexanes to yield 3 (10.00
g, 10 92% as an d&f-white solid: LRVS (%l ectrospray);
smz [MtH + = 157. Exanple 2
5- §daeith h ykeoda Jﬂ&ﬁlﬁw of (b?%glgwcl)l&kswaea@eﬁ@nam@@rmomphml
u

O(g’;é' aﬂd e{ K dazol e COE

e gt TOqIR ’ceﬂnperatu:e After the

S OpHshinade @futiby ﬁﬂmayorpy bﬂ,@h@ 8 (82 BithoD) wab adild Bk poitibn and the
10 nL. of di nmet de was, cooled tg OC, and
LRSS B 6{}%% ndy DiFoRgR 101 5B TheTaAefon PR ges them cooled fo

10 Sl ﬂoyh&&mﬁa?atﬂﬁ agemén pdudH tiith 08N Yasinesl §i@dieabidtid) @he crude product was

r e gl - ed e%@pze:? I;fﬂ%{ﬁtg op.rga]t.h%;gj aetg%{'%ﬂ]&e Tayers washed
eX\triﬂaO tledN ) hndsﬁrhly an@ R tsallvént rebired Bivtude The t:gdsproduct was then

e A s ety L] S e A B e 23 9 o

r e&mhm:lq&ﬂ m&@letcﬁosptag) a/a[MHIR =@37- The crude
15Pr oduct was purified via silica gel chromatography
wi t h hexanes: ethyl acetate (% E afford t he desired
ethy’

D Dottt i Rk ) L PR Kl s i

5 (tent-Butyl -dinethyl-silanyl oxyr) 1-(2,2,2-trifluoro-
et hyl) - 1H pyrazol e- 3-carboxylic acid ethyl ggter WO

2004/ 074257 PCTQRRR004/ 01477 . .
: HO 2
| . — Y

O

C‘ )
i-Pr

Cl

20 10: R = Me, Ar = 3,5-d-C1-CH,

Methyl magnesium bromide (3.0 M in tetrahydrofuran, 0.9 mT, 2;_7 mimol) was added slowiy toa
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

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

30 ‘



-39 COZEt CO2Et Me M Me CGSi-O,NM CGSi-ON 3 M
H3MN CF3 5. R =Hb5 R = CHCF3 The silylenol

wethero@2{7R1= H) (1.64 g, 6.06 mmol) was di ssolpcadirzens/001477
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30

15 nmL of di nethyl formam de under nitrogen and cool ed

to OC. Sodium carbonate was thef2added to the

reaction mxture and stirred for 15 mn while purgl ng

with nitrogen. 2-Brono-1,1, i?ﬂsilﬂﬂilili“ﬂisfIuoroethanxﬁﬂ(j (

g, 6-0-Rieblojo-phesoirdrtatiiisermnyd-Eeyrazolect rapprisacid @hﬂ ester
was stirred at room tenperature for 24 h. The

reaction was then Meought to reflux for an additional

24 h_ The reacti vvascqygpched by the i tiQuogkt
extracted with ethyl etate
ur &t ed—sodeumnbi car bo SNl ution,

wat er. The ni xHxe
and washed wth

wat er andriL) TheNﬁ xture was i th Nysos,
filtered, an sqlntent renmoved i uo t-®ryield an
oil. The cru i xture was purified 10 silica gel

col um chromat qgr aphy with an el ution @i hexanes: et hyl
acetate(85 15) to afford5 (R1:CH3; 1.84 g,'85%).

5- Hydr oxy- I-(2 2 2- trlfluoro ethyl) 1H-pyrazo|e 3-carb
0’@6' 'sSlua&d & aﬁ:%ﬁw(o %E%% mﬁa@l? m@@g}a@uc Mﬁ@a&hb @7Mhmot) in 20 ml.

T Gishlogarestiane BeHkebirieyigng 0.3 B, Wi oo tevpersture. Aftr

dirss el yadiohsl 01R nﬁﬂ—trﬁﬁlyﬁﬂﬁl@ Wk a1el Elﬂi’lﬁe ﬁﬁ&hoﬁ&hﬁé&ﬂrermght A forther
under_ nitrogen. The m xture_ was co

s 03Pl fFisyisilans v chepiadded pnd e FapHon Wﬁéf?%ﬁﬁ*ﬁﬂ#%ﬁ&ﬂ?lﬁ?ﬂﬂ 5b. The
f lsbiQédt dhas Ry@died R v&ého3@h@53515ue]w£ t4B by invetisy] hdeete Al ckeshed with

to the re ctipn_vesse| . vvedto
h Se AR PR SUSHRRUEEE TR g et by siia gl
S ahetratothpBpEniMexdabeatil anddte) 1@ gilvel the title eonpoend et d . RMS
with dichlo The conbi ned organic | ayers were
?*WFPWQSW%W %Hter then brine, dried with MySO4
and filtered. The solvent was renoved in vacuo to

yield a pale yellow oi|l. Thé&sampieldni xture was

puri fi ed [HY3,SDlidhbeo g@uomﬁmﬂm«bgmmpyl-lﬁphaml -3-y1]-methanel
hexanes: et hyl acetate (3:1) to give the desired

product 6 (Rl= 3, goield g, 919, EEtgpl e (GHL.OH
1- Et hyl - 5hydr oxy- 1H Wazole- 3-car boxyl i c acigd gt hy
ester O MO E

— O 5
Cl 1?1 Cl N le
\ Pr V i-Pr

| a
8a | Q9a

Lithium triethylborohydride (1.0 M in THE, 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 k. The reaction was thén 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 HC1 and the product extracted into ethyl acetate. The combined organic
layers were washed with satarated aqueons sodinm bicarbonate and brine and the solvent
removed i vacuo. Purification by silica gel chromatography (2:1 hexanes:ethyl acetate) gave 9a
{0, 42g) as a white sclid: LRMS (elecirospray); m/z M+HT =320.

Example 11
3- Chloromethyl—S ~(3.5-dichloro-phenoxy)-4-ethyl-1 —1sopr0P3f1“11?1‘135’1'&301e




WD 2004/ 074257 PCT/ EP2004/ 001477 -40 OzEt CV1 Eto

CEt HON OHOE 1 2b Acetic acid (100 nL) was
vaalziegiotsy a droppi ng funnel to a solution of PCT/EP2004/001477
di et hyl oxal acetate, sodiumsalt (12.8 g, 60.9 mml) in

175 nmL benzene at room tenperat ur& - After the addition
was 5 conplete, a sgl uti on of ethyl hydrazine,

oxal ate salt (9lg,E . 3Hin 40 nL of rm

was added dropw se Wlt alrrlng After being fesqted

at reflex for 36 Lﬁl Bhction_gi xt ure_wg d¥ ed
po ed

to room t enddra; into watk 0\ ext rdct ed

with ethyl acetd Thé-¥&onbi ned orga ayekBr were

washed with brineland the sol vent renovediin vacuo to

gi ve crude productClas -a brown oily solid.Crhis residue

was then triturated with a 2: 1 m xture of diethyl
ether:hexanes / | P8 to give 2b (7.7 g) as3an

off-white solid: LRV (electrospray); mz [MrH ' = 185

Ex afplowyiehlogdedi1d md-, 4.8 fupnaty wad &ddshbopypgd to dtice-cold solution of 9a (0.35 g,

pyr @4.1?’111@@ 5&9&%&&1}% c%gelﬂgan%t R%érl%qis{b% goling@ivgs Ie%&d in yacuo, the

Bot feé#w #r%?éafé vedretarar guepsofinmdficathopatel and the mondtt swimacted into ethyl
Was 5200, athe E&l@&d@ﬂ%n{w*c{ggf‘s%é% $ohnBd fvgﬂ?ﬁ% and ‘316 éolven removed in vacuo

Di et hyl f or mam de

al | By@te 354037 ghing lclsmrPPﬁtY ﬂ%ﬁtlto*@s DL Woﬂﬂﬁ%er LRMS (electrospray); m/z
oxyakETH=cha7(155 g, 1.0 nol) was added slowy while

mai ntai ning an 20 internal tenperature of 0C. A

30Iut1on of the hydroxy pyrazole (20 Og 100 nnDI)

ooy oo B HSeT i by e 0§ e

phosphorus oxychlorigde at 0C. Upon the con‘pl ete
addi ti on of the hydr CHzGOl e the reacti
was renmoved fromthe iffeWoath and stirred at
tenmperature for. 30, ¥inally the reacti®
heated to 1¥bed or\ 24 |E;The r eact i@n— ure
removed from helts25 ah #enpdrtdt ur e.
Excess 1, 2-di chl oY oet hane and phosphorus oxychl ori de
were removed in ¢hcuo to yield a black dii . The oil
was sl owy dissolved Jsn an excess of saturajgd sodi um
bi car bonat.e solution and stirred for an additional 6

oo A AR 0 R 4 T Mmoo By Rt o siing

wat mixtunof sofigm CWHI&BE(O 1Tle2.2 mmol) in 10 mL of dimsthyl sulfoxide at room
| temperature. After 4 b the reaction mixture was poured into 0.1 N aqueons sodium hydroxide
and the product extracted intd 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

20  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~D1chlor0~phenoxy) 4—ethy1-1 -1sopropyl-lH—pyrazol—&yI]-eﬂlylamme
25



organi c extracts were dried (MgSO4) and evaporated to
yield a dark oil. The product was 30 purified by

wa) Jobgeragyl chromat ography with hexanes:ethyl a¢qimbes/001477

(9:1) to afford the product (20.34 g, 80%). WO
2004/ 074257 PCT/ EP2004/ 001477 -4t Exanmple 7
5-(3-Chloro

phenoxy) - 4-f or nﬁﬁﬁﬁ;myl -1 H pyr azol eE8 TR v HL NE,
acid ethyl ester CO2Et OHC Cop 0 -)NN B
i-Pr 1/ i-Pr_9; N5 Sodi um hydrid

oil, 0.9B Y mmol) was-added plrig
3- chl or oph (1+Bg g, 12 mmol) in _
anhydr ous di met hyl f ormanude at room t €fperature. After
the phenoxi d€lsolution stirred for 15qnn, 4a (2.0 g,

e

- 8.2 mol) was _added in one portion and th reaction

then heated a3 | OC under nitrogen for 1“K. The

reaction m xture was then cooled to 10 room
t drippebuylaipaingmdydhidn(lFdd inigluens 8.89 md., N3 sowfillivigs added slowly foa

Blsslﬁfréggﬁt?sé %mﬁx‘%’ g?lél ngﬁ?cﬁ%ﬁrﬁlfglg o {El y Catt YPRE tsgfﬁﬁg gv%% gng;tinued at— .

exanes: e acetate a

5 c dORE fre 30 o diwin Godiay &owhydasih 410 g2t7hmtollwik AdéHoanelportion followed

10

15

20

25

[ ...SOl . re [ ...1h .
o PR oL PR Apd 3R LB, o g
C Mathrveds egpicvpd ynd(ikOtclctich ethrdal, ol rdoaxampzatet figd 30atet Abepaction mixture
t i.eld 7c .3 as.. a ite solid., LRVS , .

( gur% g%eP ggtbr?% ; o xayal Zus [S(I\%Lﬁ] Rc\i@sgw tar%g%e é{))(lg% aé1d §xtracted with ether. The
5-coBbHeDitbdyllayes-wetethox yishdd ¢ith brjmdraod jretdvgd potabsiing opbapte.

R s 1 RORRANS (34 i i s
Claquepgs 2Emargum Rydropide) gaye 24a%0.51 gk LRMSGSlpigrospreym/z IM-+F]” = 342.
magnesi um brom de (3.0 Min tetrahydrofuran, 0.9 ni;

2.7 mmol ) was added slowy t 'aﬁ{:lesﬂl ution of the 7a in
TBF: di et m@,ﬁﬁﬁﬁroééhgﬁoxyﬁg-e %«1~£Eprb§ﬁ§ﬂ-ﬁr§z%f—3-§rﬂfaceﬁc acid

addi ti on was conpl

Et CH,CN Et CH,CO,H
L% oL
0 I e N
— t
e b

- 1l
. 23a . 25a;: R4 =H

The nitrile 23a (0.19 g, 0.56 mmol) was heated at 100°C for 1.5 h in a mixture of 3 ml of glacial
acetic acid, 3 mL of water, and 6 mL of concentrated hydrochloric acid. The reaction mixture
was poured into 50 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



the reaction was stirred at OC for 2 h. An additiona

0.3 nL of the Csrignard reagent solution 25 was then
vﬁ¥5i§b shirring continued for an additional 1pPe¢N/ER}@4/001477

react1 on quenched by addi ng satuyrated aqueous

amoni um chl ori de. The product "#as extracted into

et hyl acetate and the conbined organic | ayers washed

with brine. The d¥lade CBLOOLH was puri fi EW by €H,COMe
gel chromat ogr aphy 1 hexanes:ethyl acgtate) to
ay),¥ﬁ1

give the title ¢ N (0. 93,9) as a_cHoNedNs ol
LRVS (el at ‘ z [ MkNa] G~
2004/ 074257 RCLHYEP28821001477 -42 ¥xah
5- (3, 5-Di chl oiko- phenoxy) - 4- et hyl -1 -1 3opr opyl -| H pyr az

ol e-3-carboxyl i@ acid ethyl ester M @OZEt Et COZEt
HOO~INO-,N d N_d N i-Pr 12/ i-Pr_d _d 10:

R= M, A = 3 BaRMEECSH3 11: R = Me, 2 R¥=Me
3,5-di-A-C6H3 5 To a solution of alcohol (0.61 g,

1.5 sé[ﬂﬁﬂn)ofgsw(ﬂl"fi ] oy Q@csetmmoljaml 1d rr(f..]ﬁfs Min:pth:hﬂoWogen chloride

|n 20 , i chl oronet h
5 aokemaaeamh uﬁ mze%ymcata:a ait] Iw;als}:ad mheammd ammblaﬁboﬁaﬁéomﬂm and
t r Ct | n@ﬁ%ﬂ{ tﬁw& V\éetlr,%rqlv 19 éaf‘ 5.’5%1I gélh-efv[e Q Ié)’ %ﬂ’vhlch needed no further

t he feacllon was
_ cqnmﬁbﬂamdﬁ@ﬁsG&mﬁm@ﬂﬁ@ﬂm@ﬁﬂ£arw37The 10 sol vent was
renoved in vacuo. The residue was taken up in ethyl
acetate and washed with saturated sodlun1bicarbonate
sol ution and brine. The crudéxagmeilfct was purified by

10Silica ge) glgrﬂgm %@Imy)4gtg 111_@.5?@58@5 Slyhbl-3-y1]-sthanol

acet at e) t Ive the t|tIe conpoun (0.559): LRNB
(el ectrospray); iz [N% 1. 15 Exa
[5-(3,5-Di chloro p yI-I-|sogP%p Qﬂﬁ%ﬁpl
ol -3-yl]- nethanob Et Et ~CHzA ~t ON4
i -Pr i_Pb Cle=C} 8a19a 'N"
I~ )
1-Pr i-Pr
Cl
25a: R4 =Me 26a:R1B=H

A solution of lithium triethylborohydride (1.0 M in THF, 1.5 mL, 1.5 mmo]) was added slowly to

15 asolution 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%
acefic acid in efhano! solution. After stirring for 30 min, the solvent was removed in vacuo and
the residune taken up in 1 N HCI and the products (a mixture of aldehyde and alcohol) were
extracted into ethyl acetate. The combined organic layers were washed with brine and the

20  solvent remo{rcd in vacuo. The crode 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 mT. of satnrated aqueous
amnmonium chloride. The mixture was diluted with 50 mL of water and the product extracted
into efhyl acetate. Purification by silica gel chromatography (2:1 hexanes: ethyl acetate) gave

25 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



20 Lithiumtriethyl borohydride (1.0 Mn THF, 3.0 ni,

3.0 mol) was added-slowly to ester 8a (0.54 g, 1.5
WaBb9o7185710 nL of tetrahydrofaran at-20C. ThePCeEaPr2étas01477
was stirred at-20C for 30 mn, then at 0OC for an
additional | h. The reaction waé then quenched by

adding 4 nL of a 10% solution of acetic acid in

et hanol. After 10 min, the solvents were rem)ved [

vacuo, the resiBbe tagksnomp in 1 M HC1 &t
product extracted intyp ethyl acetate. The meQzI NH,

e & washed with satur@ ueous
sodi um Wilsayho at e ahd brrme—#m vent} renoved
i catifyn by silica ge oma¥Byr aphy
(2:1 hexanes ™™gt hyl acetate) gave 9a .42g) as a
white solid: LAMS (electrospray); mz CMH = 329.
Exanpl e 11 30

3- Cbl or onet byd: 3£ 8, 5- di chl or 0- phen®@oy) R4 =IOy | - i sop
ropyl -1 H pyrazol e WO 2004/ 074257 PCT/ EP2004/ 001477 -

SABL@ slogﬁé T ﬁt @é’e (%Ea.l%"ﬁ Ggmn%ﬂ%m d@%bglo %a%ne 2P@C was added

d rtﬁﬂﬂbr‘o‘ﬁetyﬂso@?anmé go1cal., @.79 @drhtl) d:tﬁpvﬂﬁe Qmi G0 Bfn the soltent was removed

e o oS e B 5 g o v

W0 nfpadf pbiadsash aﬂuﬁ@wsmaidacﬂm bamn’e@ mt&ban temipeiratrnefor 2 h. The

pr od ct extracted inta.ethyl . The
PGP E RS e S tiamaat i SBF e R PP Eimo oot
r earmmed Themonﬁmad orghigic @tyme Wats wWaShed Fvith)bring amslihé pedvemtmemoved in vacuo.

) sl Ml B 0 S UL oD et

10 [ a'et(rgstﬁhmmfrmndlchloromethane/he}:anes gave 20a (R® CONH;, 0.21 g) as a white

0 L pyrazol - 3-yl ]-acetonit

rﬁgﬁ&i@“&%@%g?%&@ %{I%I—?’%ﬁo O/N O i-Pr\ )
i-Pr 35 Zia 15 A solution of 35 (0.37 g, 1.1
nmol ) |n 2 nrL of dinethyl sulfoxide was added to a
stirring mxture of sodiumcyanide (0.11 g, 2.2 mmol)
in 10 nmL of dinethyl sulfoxide at room tenperature.
After 4 h the reaction m xture was poured into 0.1 N
aqueous sodi um hydroxi de and the product extracted
into ethyl acetate. The conbi ned organic |ayers were
diluted with an




equal vol unme of hexanes then washed three tinmes with
water and then brine. The solvents were 20 then

wioeiswed2drn.  vacuo and purification by silica getEP2004/001477

- bor ohydri de
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chromat ography (8:1 then 5:1 hexanes:ethyl acetate)
gave 23a (0.345g): LRVB (el ectr8épray): miz [ M-13]+=
338. Exanple 13

2 [5 (3, 5-Di chl or o- phenoxy) - 4- ethyI-I-lsopropyI-IFprr

%é%%%ﬂp % %?gwyd@gfwglﬁ%@ﬁ-éﬁz 2 7@?—3 —@rquy@y acmi ethyl ester
1 ?i- PO N , 1-Pr d d 23a 24

Di i sobut yl al uni COE(1.5 Min tofﬁgﬁh EL
1.3 nmmol) was addedf/sNowly to a solution of ﬁa\ 0.15
g, 0:44 mol) Bt tolvemerat -10G. HTTrAY was
cont i nuedls \10C_flor 30 min, theﬂl~o O

20 g*PP. 7 nm 1) was adddg onlekr
portion followed by the dropwi se addition-of 10 niL of
met hanol . Aftergthe addition was conpl ete, 4ghe cool i ng

bath was renoved and the reaction stirred at room
tenperature for 30 mn. The reaction nmixture was then

p Sodiat Hormbyduids i$bus 2dodinolmeoedied innwe pertion rtagoligpu ef 76{0.72 &, -
a C o | r

le rgx%nhlé & i(ﬁg% i dﬁn&hzﬁ%ﬁ %0 (_;,] eﬂgeﬁ gg g%%g \l;g{! tﬁ%or?%:?éﬁ Goas quenched by
c adrﬁmméxhi of k@utad aquwawmmnb:;m childride anc’gthbn the buJL of the solvents were

c *} 185%%1 %%a%z%‘ yrhé Peiane Qaﬁa&h%ﬁ L DLQIE 331' éd iptp eyl

ous anmon ydrOX|
)acetuﬁl\iﬁle(cgmémpci ogpriclgyers wine wWadefwit “@2132 3115@(@?{'911 thi aolvents

[ 5@1& ?fgaﬁm (P'uﬁﬂ&ﬁglypf(%ﬁcadgteﬁ %$%Lp§?g_§%¥ﬁ lel"ﬂ'eﬁ)éﬁéﬁgthyl acetate)

-acetic acl
NIge'G Nl@ cogpogd 36 (4.6478) 22 |colmless ofiyLRMS (a@ctroswa() 2@’& [Mi#Na]" = 361.
R14 = H The nltrlle 23a (0.19 g, 0.56 mmol) was heat ed
at 100C for 1 5hinamxture of 3 nL of gl aci al
acetic acid, 3 nL of water, EmepéelH of concentr

ed
Py oS bR Ao i50BRPEH SE BRSO g eyt ester

into 50 nL of water and the product extracted into

et hyl acetate.HﬁﬁEfi?ggiﬁegﬁ H,C CO,Et
‘ \ \
AN TN

& =~ A
y i-Pr : i-Pr

36 ‘ 37

A solution of diphosphorus tetraiodide (0.62 g, 1.1 mmol) and 40 mL of toluene was heafed 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 stn:red for 10 min. The reaction was then quenchad by
adding 40 mL of 10% aqueous sochum bisulfite solutmn and the mixture stirred nntil it became
colorless. The layers were then separated and the organic layer was washed with water and -
brine, dried over magnesmm snlfate and concentrated in vacuo. Thls crude product 37 was

taken directly on to the next step.



organi c | ayers were washed with brine and the sol vent
renmoved in vacuo to give 25a (0.19 g): LRMS
W?gb@%gg&;pr ay); mz [MrH += 357. Exanple 15 2BCT/EP2004/001477
Di chl or o- phenoxy) - 4- et hyl -I -isopropyl -1 Hpyraz
ol -3 yl]-acetic acid nmethyl est®€t™ WO 2004/ 074257
PCTI EP2004/ 001477 -45 Et CHZCOZH Et CHzCOZI\/te /INNN O

) N _ O|PrCIl/|-pr,gX 25a: = H 25a:
R14 = Me A solution of 25a )
in 10 nL Df-GmermkereaRch PR % 3ﬁrP8Fﬁ%81e£Yﬁ&‘e%R‘h
stirred overnight at roomtenperature. The eaction
was then concent - ACQHEua,” and the '

taken up in ethyl agetwte and washed W|th sat
sodi um bi car bgna;@ i on-a-ﬁd-br| ne Repe va

sol vent i@l gaver 25a (R14 = i ch
needed no fu pcfii fi cati on: LRI\/IS ct r5$pray) ;
mz. [I\/H—|]+-31 Exanple 16 10

2-[5-(3, 5-Di chl or,0- phenoxy) - 4ethy|-|-|so%.ropyl-ll-l-pyr
5 azol - 3-yl ] -ethandl ~ECHZZCOZMe ECHZCHZOH B ' N O FN Cl

sé Sl@iqh@ﬁ oﬂM@@&#&Wéﬁ% lgﬁ%ﬁsdﬁém?l glmﬁo’l) J]AfAj_me added to
o i s it ST Pl nliFin 80 UaCrSdahbcrofhfin o S2Cs olfat i, the

mol) in5 of THE at -20C.
smammawmmwmorca ensistisred for 2 @C—A@@ﬂd@@a}ﬁ A Bt o C

10 o%ieél}yil%g/ahygg [ eﬁl% Mﬂg‘d gl%or?éb heda by 3868h Rered The reaction

caC| In et ution, After
Stwias tienguénohed3 adding 5 tfhieof dBTovetiic aw&sn sihamelad thereqrtion Fos

arl:gnce£ ted z%%? 2 gﬁ%@%ﬂnﬂﬂeélﬁe LN wpn d 2§ el prdatkebdnct extracted

ure o and al cohol) were . extracted .
| l e eéwha,oletaac Ehm@ubmﬁ@r&@@i%m@aveﬁwhq%wq%w@ cf,@@}lgous sodium

washady ﬁg] 3 @8 %1%&3%&%&9%&%%% l‘mﬁﬁdaticm byattigagel
e produ

The cru ct mxture was then §olv !l %@D 3

15 ofchrmarmhy (Qahkpransareth asepEhsAde P ’J(% RO pan o Lﬁ“
moLbgon at 0C. Stirring was

contl nued f’or O mn then the reaction was quenched by

addi ng 10 niL of saturat ed €0 Hijr‘lfﬂ nmoni um chl ori de.
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39 40

Sodmm hydride (60% dispersion in mineral oil, 0.14 g, 3.5 mmol) was s added in one portiontoa
solution of 39 (0.40 g, 1.4 mmol) and 3,6- dlchloropyndazme (0.42 g, 2.8 mamol) in 10 mL of
25 ' DMF at room temperature. The reaction was stirred for 1 b, then poured with vigorous stirrmg
mto 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 i vacuo. The residue was then taken upin a mixiure of
4 I, of acetic acid, 8 mL of 12 N HCI and 4 mL of water and heated under argon at 100°C for
30 1h. The reaction mixture was then cooled and carefully added to agueous potassium carbonate

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



20

into ethyl acetate. Purification by silica gel
chromat ography (2:1 hexanes: ethyl acetate) gave 25

( g) as a colorless oil: LRVS (el ectrpgpeayni/oo1477
W%%EO @Iﬁﬁ = 343. Exanmple 17 Carbam c acid
5- (3, 5-di chl or o- phenoxy) - | -i soptfopyl - 4- net hyl -
pyrazol - 3-yl net hyl ester WO 2004/ 074257
PEEbER3SA50034 Eilhloroﬂﬁth@e :Eeﬂa@bl) Etve@0K0.3 §)-2ga@hife pglig: TRMS

= H 20a: R13 = CONHZ To a

séﬁ?%?FP%ﬁaY&f‘%éﬁ”(lh%g H 0.20 g, 0.64 nmol) in 5 n,
of dichl oromethane at 0-C was added
trichloroacetylisocyanate (8fapple2®. 77 nmmol) dropwi se.
Al t . 1 RN Sl 3-21m&£5ms@m1e-1,3-dione
the%r[ég@ Wgﬂago kene‘a{l%'I :’mﬁm{)ﬁ , lgv? met hanol and
treated vvlth 2 nL of water and 200 ng of potassium
carbonate. The reaction was stirred at_room p

tenperature for 2 hEXTheCH@®acti on mi Xt t hen
poured into 50 nL cg er and the pr ct,Ne { ed
into ethyl ggels Gorb-n amé“l%yere

- washed with bril nd!-l'ftrhe sol vent veéd=in vacuo.
Purification by silica gel chromatogyaphy (2:1
hexanes: et hyl acefht e) followed by 1

recrystalli zatl on BJom di chl or omet hane/ hexanes gave
20a (R13 = CON ®21 g) as a white solid: LRVS
(eI ectrospray); n12 [ MEH] ' = 358 WO 2004/ 074257

! EP2 04 %fog%é e 47215 ? gngﬁ gsphine (391 me, 1.49 yumol) and

10 r aﬁmﬁiecmdmggylmcnmd]mm@mmf@m@o R Opqv_@lh Py
boatZB‘i'f% qxalg 6d \ N @TE\W%D&%W% at rggd% tenﬁ:le%&ge:’gmﬁ@ﬂtrblg&l The

ortl
t &eﬁﬂtﬁ:{gl vallow mlmion Tes §thred 2ndpr nigrogen; 2h¥ASIY teq:ppr@grerﬁg fethanol
r e(g é]?fﬂ W s Whaed Gna A {?ﬁ)gn%%fe :43%&9;5& B vadih. Thd kesillikewas purified on silica gel

i‘on"was quenc nL of s
aqmmhmcamnmﬁ e 10/ e oo SR BEIR Tt RN (lectrospray):
]E)Qﬁﬁé £ 10 removed in vacuo. The residue was
up-i.n vvater and the product extracted into ethyl
acet ate. The comnbined organic |ayers were washed with
wat er and brine and the sol VERinSple 2ENMOVEd i n vacuo.

Purification b S|I|ca ormt h . .
4: 1 hexaReés (&l ¥°’%%?X§ thy cratr 8P 1%??&%&%%95%%%%&“%
(0.64 g) as a colorless oi I LRVS (el ecfrospray); mz

[ MtNal += 361. 15 Exanpl el _ EQ_{CHZNHz
o \N

CI\Q 1 Q CI\Q . l:ll
i-Pr i-Pr

41 21a

To a solution of 32 (310 mg, 0.731 mmeol) 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 crade
product was extracted with dichloromethane (4 X 25 mL). The solvents were removed in vacuo.
The residue was purified on silica gei with ethyl acetate:methanol (4:1) to give a pale yellow oil
21a (182 mg, 85%): LRMS (electrospray); m/z [MAH]" =294 :



5- (3- Chl or o- phenoxy) - 4-i odonet hyl -1 -1 sopropyl -| H pyraz
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“@C%E} 79(‘1 - i-Pr i-Pr 36 37 20 A sol yidraip2001/001477
I phosphor us tetralodlde (0.62 g, 1.1 nmol) and 40 nL
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of toluene was heated in the da®k at 85C for 10 min.

A sol ution of 36 (0.62 g, 1.8 nml) in 4 nL of toluene
was then added in one portEﬁﬁthéA‘t he mixture stirred
for T - | fofmamide
I N B VA SRS e

m xt ure stl rred until it becane colorless. The | ayers
were then separated and the organic | ayer vvas vvas:hed

with water and 25 Bt necathd ed over magn te
and concentrated in yatuo. This crude prgd ct 3

taken direct]y o~ e next-step, 0 W4257
PCT/ EP2004/ (08 - 48. Exanpl e 20

5- (3- Chl or o- phetfioxy) - 1-i sopr opy! - 4- hyl -I H pyr azol
3-yl ] - et hanol C COyEt Me CO2Et OWW O/N N C

i-Pr i-Pr 5 37 38 A solution of lithijygm,,_

triethyl borohydri d%"“(l O Min THF, 5. Aﬁagkﬁ go& nmol )

was slowy added to the crude iodide 37 (1.8 mmwol) in

1 Qy fPuiidh of Shiha bYad(ﬂQf;dg[ a1 finoh) 20&hyl Afrtoete (8 ﬁmmm,«, heated at reflux for

ction_.was 0.,0C and tlrredfo
3’"] L"cﬁ?&‘fﬁnﬁ“'% I%‘POYefit"h‘i'aﬁ’r‘ﬁ TE © 1P TR RSt odf:b dgr%irﬂ: 38°!
s thdaiﬂaﬂi@:apﬁﬁwﬁﬁiﬁﬁ@nmﬁyﬂatmte @doto give sWtherseHd 22;9( 0= GPH: 73 mg,

P bR AR Gl borm BN e T eact ron was

concentrated in vacuo. The resulting residue was taken

up in 1 N HG and the produgi a%)t] fcted into ethyl

acet at Betamide
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t he sol vent was genmoved _vacuo. Purificatgon by

silica gel 15 chrupgy y (2:1 hexanes:eth “Me
/Ll%wsﬁ

acet ate) gave 3@ 46 g) as a col orl ess oj
(el ectr ....., T MHH + =—28T™ a 1
6- [ 5- ( 3=Cry pheirikp(y) 1- |sopropy lltli.pyt azo
| - 3-yhnet hy 2H pyri dazi n- 3- one w
Cl Ci
21a ' 22a: R13 = COMe

A solution of the amine 21a (71 mg, 0.22 mmol) in acetic anhydride (5 mL) 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 mi.) 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 (glectrospray); m/z M-+H]* = 370.

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



6\ Od,NCENO Nd 1P 0 39 40 Sodium hydride
(60% di spersion in mneral oil, 0.14 g, 3.5 mml) was

wadgedhigssone portion to a solution of 39 (0. #0TgP2D4/401477

mol ) and 3, 6-di chl oropyri dazine (0.42 g, 2.8 mmol) in
10 nL of 25 DWMF at roomten‘per"aﬁlu‘re. The reaction was
stirred for 1 h, then poured with vigorous storing

into 100 nL of 0.5 N aqueous sodi um bi sul f ate. Theo\\ ,;,0
resulting red &ty sadmgbyas col | ected by Bl trat jef .
and washed with - d
into ethyl ac ,
sol ven€l d i myvacuo. The res{tthi 5 then taken
up in am e o nL of acetic aci\d, 8 nmi-Bf 12 N
HC and 4 of water and heated under argon at 100C

for 30 11 Tae reaction m xture was theflcool ed and

carefully added to aqueous potassium carbonate and
the product exti2izted into ethyl acetat@2amif+#HLeMEi on
by preparative thin | ayer WO 2004/ 074257

5’_@3 ﬁ. Eﬁ%@&”x{fﬁ%ﬁﬂ&&t nﬁgl,%.zg Wg%@ﬁﬂa%ﬁﬁ@%%g, 0.75 mmol) in anhydrous

1 C or omet nane.; nmet nano ave . as | -

S dicharoneruggs Cosb b e Hphaeriony o (H g Filch Prhe resulting

2§e_1§)v25|1 &%‘s@lﬁ&ﬁh@ﬁ@_&@% ytl)mélnla ﬁ:éripﬁaﬁire fos Oph.Ofster (1PHmL) was added
razol - 3- net -1 SOl naal e-1, v-4) e { :

5)¥c1th@eaqsqio®yﬂ}e_qw eipradpct was exyacigd Wikl %c%royeﬁiaﬁ%gﬁoﬁ)gghe Organic
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a20digC RS BhA! BRI §lect@spraly); 402 V)" -0406pwi se at room
tenperature under nitrogen. The resulting yellow

sol ution was stirred under ",tro% at room
tenperatyre_ftar 24 h. Mat %&P‘f %_ 7 g‘ﬁ_ﬁ:] .
all sol \/[grﬁg'%?l Dipg?ﬂ?%@ffb TR VR8P if}]%%?reag@ e \%Eziallgl] o
purified on silica gel wth hexane:ethyl acetate g
(4:1) to give awhite solid 41 (310 ng, 98LRVS
(el ectrospray) aE CHWHY +424. Exanple 2 NJLNHZ
2-[5-(3-Chl or ogo ndxy) - 4=et hyl -1 -i sopr opyj.- /H-\}Q{yerol

_ - N’
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i-Pr Q i-Pr

Cl

21a 22a: R13 = CONH,

To a sohution of the 21a (85 mg, 0.26 mmol) in tetrahydrofuran (5 mL), was added trimethylsilyl
isocyanate (53 mg, 0.39 mmol) in oné 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); vz
M+H]* = 371.

) o : Example 28
[5~(3-Chloro~phenoxy)—3-_hydroxymethy1—1—isopropyl—lH—pyrazol-4—y1]—methanol



a vit-INO~d \ i-pr ~i-Pr C1 d 41 2l1a 20 To a
solution of 32 (310 ny, 0.731 mml) in nethanol (10

ydrazine (243 ng, 0.24 nmL, 7.31 _nmmol) at room
tenperature. The reaction m xt° UPe was heated at
reflux under nitrogen for 2 h. The reaction was cool ed

“@ggogm 5t;,etrahydrofuran (10 nm), was added apt‘;ympgm/ooﬁw
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toroom25terrpeq’% re Bi 10% NaOH sHt n (30HpOH
was added to the regtthon m xture. The crude pRloduct

was extracted w ;@ 'Gﬁ;lﬂorom{—hane (4 x 250 Nhe
sol vent s Gerg reyrovedri n vacua Thek e vvag
purified on ¢ a gefr with ethyl ace ? met hBhol

(4:1) to give a pale yellowoil 21a (1 ny, 85%)) :
LRVS (el ectrospray); mz [MH += 294. WO 2004/ 074257
PCT/ EP2004/ 001477 -50 Exanple 24

N80 G B L2080 BRSNS i B i A SRIORY) el LrerC, e
| -daded a Rﬂuﬁfon of Idthmmqﬂunﬁhuxﬂhyd:ﬂﬁ 4l.0RGEin taﬁﬁﬁy@fw (572AuL, 0 72 mmol).
fo i ?ﬂgw?f%jnl}re\igu ﬁl'eﬂé %Sn g?—’Ylqu %oﬁ 53((5m0 ezudl L e&zf%d at 0°C for another

s 045\/Jﬁilﬁt Meghanol t(ES’lmL}?wn\eﬂded 0 gcachithe rehlton Eisi re’ﬂmhmga&cnon mixtare was

fred. b | n t
P PR A R poses g SRR bl o2 v T acé prosct
(Rd3 extrﬁad wﬁl?dlmﬂ ethpii @ |xd359.ﬂ%and HRMafie lagerdks Ivv@ﬁap:foﬂyt)‘.ed and washed

N‘[J@l Yl’élesﬂﬁ SRFs ‘acrs ﬁe@wg% . % A Teide Ss PR AT rysitisg ot with
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O-5d -

Example 29
5-(3,5-Dichloro-phenoxy)-1-isopropyl-4-(2-methoxycarbonyl-vinyl)-1H-pyrazole-3-carboxylic
acid ethyl ester

F10,C

Ta 14a

To a solution of the 7a (200 mg, 0.54 mmol) in tetrahydrofuran (10 mi.) at 0°C, was added
methyl(triphenylphosphoranylidene)acetate (1.30g, 3.89 mmol). The reaction was stirred under
nitrogen at room tempéramre for 7 h. Water (40 rol.) 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 residne was purified on silica
gel with hexane:ethyl acetate (4:1) to give the 14a (220 mg, yield 95%): LRMS (electrospray);
™z [M+I—I] =427,

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



i-Pr i-Pr O d 2la 22a: R13 = COW 15 A solution of
the amne 21la (71 ng, 0.22 mmol) in acetic anhydride

WQ)520E3¢§74 s stirred at room tenperature for 2p8TEP2004/001477
t hano
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(10 nmL) was added to the reaction m xture and
the solvents were renoved in v&tuo. The residue was
treated with 10% NaHCO3 (20 ni) and stirred for 20
m n. The crudBt(pCduct” was extracted WP
di chl oronet hane (3yx 20 nL). The organi c phase was

i ne. The sol vent\ was_co. Et
sdlag?liet was 20 purified Pyg§si 11 ca
hexane: et hyl acet 2N) to

gel chromat ogr aphy

give a whighe g8k{(d 224 (R.3 = COME-20°%(Q, yilld
87.5%: LRMS gctroppray);, mz [ M 870.i-xanpl e
26 N-[5-(3,5 chl or o- phenoxy) - 4- et hyT™={ -i sopropyl -1 A
pyrazol - 3-yl met pyl ] - net hanesul f onam de &b WO

2004/ 074257 PCT/ EP2004/ 001477 -51 O\ , O Et CH. i NHz

Et Nisce- O'NO. M HCL. NO N i-Pr .¥fapr C d
2la 22a: R13 = SO2Me To a solution of the 2la (83 ny,

0.25 nmmol) and tdethylamne (76 ng, 0.75 mol) in
artydiietss ofgieitied mmgpdstuanerofdgs (A0)me, Rd§ myefdleand anhydrous methanol

met hanesul f onyl | oride (4 Oq [ I3 Gas
et ag-Coperhan bl g HilRag o2 moti - oo

atey 51060 W R IBRIREUNE f@ling Gabtion Yiétkafe WabGtindd)at 0R(5fonddlend then at

to the reaction. The crude product was ext A%k 'tqg)-fmtewas
diredth trprratuineive 1q 13 The 1gCanymixtreevas ffgRf Broge, %ﬁ@&ﬁv‘@ & et

¢ Q:loh&geg%gd A0HMRENR, Wakdh REIAE sollf. TR Sredt privist was extracted with
removed I n vacuo. The residue . was purified on silica, . !

g ekhyhacetater(8 xenl)eTlvdrsaisdevarsareraeoiciedynd waghed Wit trige. The solvent
sql i.d. 2¢ 106, : SuilBhd i oA Qri K anb BB acetate (4:1) to
(e aéé?“%%%%?’%?o'ﬁ%m Va%i’u%eg.éﬁf(g)ic%g(a%ll e 27 B&ﬁ . .h(. .
[ ‘Seife3hSprhith Loras aphlores pil (157 argnyield) 901’@;}38\%9&;1@@9@5%%& IMHH] =
olmg.-yhnet hyl]-urea OE %E041 NO,N Cl1 NC'N

Example 31
3-[5+3,5-Dichioro-phenoxy)-3 -hydroxymethyl-1-isopropyl-1H-pyrazol-4-yl] -propan-1-ol

COEt HO/\/I__\(CHZOH
o N o4 o
i-Pr iPr

Cl Cl

15a 15b

To a solution of the 15a (100 mg, 0.24 mmol) in tetrahydrofuran (15 mlL) 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 amother 45 min. The reaction mixture was warmed up to roow temperature and then stirred
with 1 N HCJ (20 mL) for 30 min. The crude product was extracted with diethyl ether (3 X

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



i-Pr 1-Pr Cl1 d. 2la 22a: R13 = CON112 15 To a
sol ution of the 21a (85 ng, O. 26 mol) in

wioeheahygiyof uran (5 nmh), was added trinethyl si bgzi‘/EP2004/001477
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i socyanate (53 ng, 0.39 mmol) i p, one portion. The
reaction mxture was stirred at 4foom t enperature

under nitrogen for h...The r |on il

REHETIGE I WE%P“D&%? o SV g TPl £ e prodnet
Vasyi@2 mghﬁiem@a%qtummselmﬁspﬁygw@mgw E@a9gel with
hexane: et 20 acetate Q/ﬁmﬁéﬁ/give a white solid

22a (R13 = CONH2; 80ng, 839 (el ectrospray); mz

[ MtH] += 37
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pyrazol - 4-yl ] - met hanol WO 2004/ 074257

PCT/ EP2004/ 001477 .;,52- CO2Et CH2OH O

1i-Pr 1i-Pr Ta sol ution ofthe
0.327 mml) in tet a dkﬁfuran (10 ni) cool d/td 78C

was added a s 'ithi um m ydr (1 0
Mlntetr uﬁ?Zrﬂ:—‘U‘ Eg
reaction b ni trogen at for 30 min

and then stl rred at OC for another 45 m n. Methanol
(0.5 L) was addedrta-Bpr@mch the reacti O AThE-CN-CgH,
resulting reaction mxture was stirred with a
saturated sodium potassiumtartrate solution (15 nlL)
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he or anlc | ayers were
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nWashedwg&ih)brilnH-']}my Bﬁimmltﬁvﬁ'e ceambaiiy beao. TG residug veas Pl}rﬁﬁed on silica gel

eSt E'}ng %%yl %&%&9 ?[)Ett g%ﬁettzﬂegomﬁclung (5Q)f ﬂléf 61.5%): LRMS (electrospray)

mfz [M+H]" = 272,

Example 33
5 (3 5-Dichloro-phenoxy)-4-hydroxymethyl- -1-isopropyl-1H-pyrazole-3-carboxylic acid ethyl .
ester
OHC. _COft HOE,C,  _COEt

Cl $€ . CI\Q P:I
2 i-Pr . i-Pr
a Ci
Ta 42

To a solution of 7a (559 mg, 1.51 mmol) in tetrahydrofuran (5 mL) and methanol (15ml) at
0°C, was added sodinm borohydride (58 mg, 1.52 mmol) in one portion. The reaction mixture
was stitred under nitrogen at 0°C for 30 min. Satorated ammonium chloride solution (25 mi)
was added to quench the reaction. The organic phase was collected. The aqueous phase was.
exiracted with ethyl acetate (3 x 20 mL). All organic exiracts 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 [MLEG =373,



1~-T A Qi i-Pr i-Pr O d 7a 14a To a solution of
the 7a (200 ng, 0.54 mmol) in tetrahydrofuran (10 nlL)
Wi 2006e7498S added 20 PCT/EP2004/001477
thyI(tr|phenylphosphoranyl|dene)acetate (1.30g, 3.89
mol ). The reaction was stirred3¥nder nitrogen at
roomtenperature for 7 h. Water (40 nL) was added to
the reaction m xture. The: crude product was extracted

with ethyl acetate (3 x 35 Rpymple ani c | aye

we Pe3 SdPiFetogdenozig %ﬁ@é“‘ﬁm@cﬂlmﬁﬁﬂ?tﬁﬂ Hrmmegl Y ey tic 2cid efty]

were renoved in vacuo. The resi@tie was purified on
5silica gel with hexane: ethyl acetate ﬁ\g 1) to give

the 14a (220 ®PHHel d 06t LRVS (el ec :

Mz [MH += 427, @EW‘E 30 5-(3, 5- Di chl or o
phenoxy) - 1-i sopr NAN(Z rethexycar bony| - e
b /i e rtacid ethyl esté€i~
PCTI EP2004/ 001477 BB Et 2C Et ?2C =3240
i-Pr ~~ i-Pr O d 14a 15a To a Y xture of
pre-dried magn€si um turnings (50 ng, 2.10Chm 1) and

anhydr ous net hang (30 nm.) at 0C, was addegsa
solution of 14 (180 ng, 0.42 mol) in met hanol (2 nl).

Gas 5 evolutjon was observed. The ul.tin o
B GRe Gr P S50 SRS B oo AP e (5 g o 0°C, s

t apparsadivheydate (0% b eﬂiﬁuﬁ@ﬁe&ﬂ en, l'ﬂn‘.ﬁg 0280 Wask]). The reaction mixture
fllteredthrouhCEL %\ The filtrate was

10 ¢ g1 éfelrf‘é‘dmémltf%@a%t@oc Wrt3 mi dfegiyliiodide 670 Pé@éﬂ%@) Yiis added to
1. Er nitrogen at room
| e re Gy GG 206 LN A B ARy b8 il st o
' an@nmwe foribe K0% sddisii bivkiEatessolntieml0 T gvas ecmwécuqqewh the reaction..
\é?)%ggfeude{;ﬁ%dl?c?%‘8%%%?&@:?%@%&}{1 age%é (gxsid gT%a?% 1 ers were

asoliected| washebwitohrine @Adbihe najyeny wed rdmG@in vdcRVBhe Iesuiue Was punﬁed on

o YT P 10 e 78 n IS, s oy

| /ey HRZ0¥874- y| | - propan-1-0l 15 Et(r)2C

04/ 074257

Example 35
[5—(3 5=—D1chloro—phenoxy) 1-1sopropy1-4-methoxymethyl—1I-I~pyrazol—3—y1]—methanol

MeQH,C_ CO.Ft Ve@H?_C

X CH,OH
¥A —F(
o~ _W _— 0 N

Cl Cl
43 44

To 2 solution of 43 (47 mg, 0.12 mmol) in tetrahydrofuran (15 mL) at —40°C, was slowly added
lithinm triethylbarohydride (1.0 M in THF, 0.25 ml,, 0.25 mmol). The reaction soluﬁdn was

25 | stirred under nitrogen at —40°C for 10 min and then stirred at 0°C for 45 min. The reaqtion

| Iix{ure was Walﬁed up to i'oom temperature and was then treated with 1 N hydrochloric acid

.(20 mL.) for 30 minutes. The cruds product was extracted with diethyl ether (3 % 25 mL). The
organic layers were collected, washed With brine and the solvents were removed in vacuo. The
residne was purified on sitica gel with hcxane ethy] acetate (1:1) to 44 (26 mg, yield 63 %)

30 LRMS (electrospray) m/z [M+H] = 345.



(r) NNNCREt HOCH2OH d i d i i-Pri-Pr d d

15a 15b To a solution of the 15a (100 ng, 0.24 mmoi)
wobohosZaghydrof uran (15 nL) at -40C, was sl ow wcraetdend /001477
a solution of lithiumtriethyl borohydride (1.0 Min
tetrahydrofuran, 125 ni, 1.25 meBr). 20 The reaction

sol ution was stirred under nitrogen at -40C for 10

minutes and then stirred at ¥@mplecd® another 45 min.

The regagt) poIipHE: LI 6brbiy- U H-pyRasn-3- HF eirazole
and L ra e e e B T Tor 36 m  The
crude product was extracted vvlth diethyl ether (3 x 25
m.). The organic | aye were coll ected and shed with
brine. The sol vent% e renmoved in WO %QO%CE@?\{
PCT/ EP2004/ QQ14 4 wa o —Hep, i ed
on silica gel @ hékahe: et hyl ace' Né_f‘”f‘) EE\Pgthe
the product 15D%(53% ny, yield 60%

(el ectrospray); mz [ MH += 359. Exanple 32 5

3-(2, 4-D et hyl - 5- hydr oxynet hyl - 2H pyr azol oxy) - ben
zonitrile OHOH 5, 7 VOO\N Br Et ---a%/QC--Ol
SEt 9a: Ar = 3-Br-06H4 9a: Ar = 3-CN-C5H4 To a

d ?J;ﬂlg on ar i b éi%%.gﬁ%rﬁ(ﬁ.%%olgiaggg,n&pf@més QWEIS added azidotributyltin
t e0.058 :dB,(Othzil phehythdide siktion ea hadil eviGU (k. e rogetipf mixture was
mmén co@cglqragedr}n%h %yaaami & rlsittfind Wsiadd: Fﬂ #1528 borvddn efh?%étate and aqueous

enperatu e resulting xture was. heated at .
10 urﬁmon&lmgbwn% The ofganic Ipbes Wit DER THERELRS ﬁlﬁ%%i‘ra@@iﬂm
| Ndofkeitiddl iR, SIBE bkl Ro&Rihe @@ﬂhﬁd(b‘ﬁ Qasilchrommdertts on silica gel (1:1

O BLPCGL ) 0 BB Ch LD o BEBRAb Rl o ame 0

vmltmatelmwﬂﬂen/sadmmﬁ&l were renoved in vacua. The

residue was purified on silica gel 15 with

hexane: et hyl acetate (1:1) to give the title conpound
15(50 ng, 61.5%: LRVS (el ectrBEpRi&3? miz [ MrH +=. 272.

Exanpl e 335854 ﬁwﬁo@@&loﬁfr)@-eﬂlﬁu -isopropyl-1H-pyrazol-3-yl]-propan-2-on

phenoxy) 4- hydr oxynet hyl -1 -i sopropyl - | H pyrazol e- 3-car

boxylic acid ethyl 20 ester OHC/ \ COZEt HOHZC

COZEt
*(i?" 0‘({17’\7,'
. \Ql-PrﬂN N 1—Pr

Cl

69

20 Toa 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 methylmagnesiam bromide solution (1 M in diethyl ether, 1.26 mL,
1.26 mmol). The reaction was allowed to warm to Toom temperature and then stirred overnight.
The reaction was quenched by the dropwise addition of water followed by acidification with 1 N
aqueous hydmchlonc acid. The product was extracted into ethyl acetate, dried over magnesium

25 su]fate and the solvents removed in vacuo. Purification by flash chromatography sﬂlca gel (3:1
hexane: ethyl acetate) gave the product as an oil (8 mg, 16%): LRMS (electrospray) m/z (ME) =
355.

Example 38
0 1—[5-(3,5—Dichloro—phenoxy)—4-8thy1~1—isopropylﬂlH-pyrazol—S-yl]~propan~2—dl



ONOON ad Cd N 1-Pr fr i-Pr d d 7a 42 To a
solution of 7a (559 ng, 1.51 nmol) in tetrahydrofuran
wooibdr4aed nethanol (15 nl) at 25 0C, was adges/Ep2004/001477
sodi um bor ohydride (58 ng, 1.52 mml) in one portion.

The reaction mixture was stirred’ander nitrogen at 0C

for 30 mn. Saturated ammoni um chl oride solution (25

m.) was added to quench éhq;cbe%&ﬁcon The organic
phase was col |l ected. The 3

phase was extracted
with ethyl acetate (3 x 20 ). Al organic

extracts mrm was ks Hh brine and t
concentrat eg_i The rggidue was purified OH
sili ethylEﬁ ate(4Cl to e

the alc ™Mo4 ny, yrertTSTY) 5 Me
(el ectros ra) mz [ Mk 2004/074‘5
PCT/ EP20041001477 - 55 E“(‘Hﬂﬂpﬁ%iﬂ% 1

5- (3, 5- D chl g o- phenoxy) - 1-i sopr opyl - 4- met hoxynet I8l - |

H pyrazol e-3-carboxylic acid ethyl ester 5 HOH2C
C@Zﬁtsoi\zfﬁm&ﬂﬁt (36Y0. os@g 0% 3@ ol Gn 7MICHS didhldroféthame Rras added

' . 42 43 To | on _af .42 1)
o ﬁtW@rs HE‘”H?Q@‘?}% O%ﬂegls}?rb@g{:tm@vcf{ ? o1,2-
5 adantodmeci UTHRYA 0 Ol‘Eg, 0@@9/@105);3@ 0 iniofl Al kM sstiRine. Okter 30 min, 2

serPRn R TP P gene ahcn ot SGHSmsien R odef and e

( €hrctiop wh. a:ﬂﬁwa_’ﬂml shir m@tjd edboi ripbreturee At aactionoias pargtioned
f ﬁltb l%vo%g% %%hal l:ht L d 187;‘ %é\%egus S0 ..X] Liazs%ﬁti’@%?@&ﬂ (Eag%(Eaxg n"f’ﬁé organic
bilayet Wat dried olveutnnagnBS(umumy amhsmamitt@dd tnoacuee Abh omfirealdehyde product
10 ' G3E Elsg’d?\zeg 1.1)1(- Egrgﬂ a:EIZEQcﬁéﬁCtB a8, aﬁ&f hlef Hev\ghﬁ(éﬂcﬁéénﬁf ¥¥nide (1 M in

acetate | e-organi ¢ layers
c dtifabydrofiranydatial, (26 mbh waeaddadldopiwise ohfj Atiming §or 72 b, the reaction

%fﬁ@ }:ﬁﬁ&lchafl‘l b&ﬁ'}‘ﬁ&h% 7 g%gﬁ@?% %&%‘gtﬁ% t&g rrel(s{lftlﬁ ? m%m]: ?v\?s concentrated in
( 3@cuey 1hy pesidge wm@aﬂlumd@e(‘@%@ﬁlﬂ@swawd Watﬁf{‘f]?d &mppqamc layer was

38]?1 B mRERsR R sulfate, Punﬁca.tton by flash chromatog;raph on silica gﬁl ﬁ7 :3
3 5- D chl or o- phenoxy) -1 -i 50 I - 4-"met hoxynet

15 I[ H&wﬁﬁ%l acglate) ¥ﬂ="ﬁ€{eﬁ%ﬁq alcohoP 1R ol (11.4 mg, 14%).

...




20 MeeOH2C COpEt MOH2C CH2ZOH O/ NN N C , i-Pr
r-Pr ClL C 43 44 To a solution of 43 (47 ny, 0.12

ngzg 4)/0751%5'7t etrahydrofuran (15 nL) at -40C, Waspglrmcmmouﬂ

10

thiumtriethyl borohydride (1.0 Min THF, 0.25
m., 0.25 mmol). The reaction sod&tion was 25 stirred
under nitrogen at -40C for 10 min and then stirred at
OC for 45 min. The reaction mxture was warned up to
roomte erature and was thEfmpledPed with 1 N
hydr oc RH-r(3.&-Dighdorophenomyyl.4-diethybl Brpyatd3-yimeheylapstamide
product was extracted with diethyl ether (3 x 25 ).
The organic |ayer&were coll ected, washed Wtth ‘brine
and t he sol vent.g- enoved i n vacuo.

was puri €t sitl ilba §&4H Wi t h hé :fﬁ W acgta eh
(1:1) to 44 , yield 63%: 30 LRV gy 0
(el ectrospray); mz [ MtH + = 345. WO 2%941074257

PCT/ EP2004/ 005477 -56 Exanpl e 36
5-[5- (3, 5-Di chl or@-phe noxy) - 4- et hyI -I -| sopr§§pyl -I H py
razol -3-ylnmethyl]-2Htetrazole %I
" i Rctuion ofBercaborpis sgid (11 S g G o) 5 b of gy ptucen ws
S théa uqnc&fmﬂsdcﬁ;hiﬂaﬁolé apio oé) 0Q8 3nrkhl) d mimmm&b )nas Heafd Bl 50°C for 30
0

xyl enes was ad azi trlbut ltin

ORI AR P-O4herly i PERDTS AL A e T e St e g gintained
f 60°Cl3r 4 addiREnAl 8 AGHE M %ﬁm@@ atesm tdupenneoneaigit aTkkeaction

_|2q%}$rcuo andgg!g%]fngfﬁﬁégugfg si due ﬁﬁfiltl d&%ﬁ%%s%%ﬁxv\@wr}th

15

20

25

?@Bd:lﬁoﬂc&yﬁ[ saf@gedNotlRth ‘t@céﬁ:ronﬁmgin& Biinen The kdledneyas then removed in

tere con e trated..in,v CUO
p rvgcatﬁ é{l&j Wg@ %H&‘\ P YJ%S&) ygﬁ%aﬁy%% 0‘@ gllﬂgto ﬁ]ﬂﬁm silica gel (4:1
g abxabé.ethyl Aerane y&ld’t}ﬁ: amAide BGibsen Wiiersokd (0. 1@# IngS%icgp 41%2 -115.9°C;

to S|red product (73; 3.4 ny,
WE%&D ?&m%%c\)@gray rriz,(I\/EI) = 381. 15 Exanpl e

1 [5 (3 5-Dichl oro- phenoxy) -ﬁa&bﬁy@-l -1 sopropyl - | H pyr
azol - 3-yl ] - propan-2-on
53, 5-D1chloro—phenoxy) ~1,3,4- tne,thyl 1H-pyrazole

HO4, Me £
: e -
4 ; G g
A { ¥ I o C~"( YAt
\ NN —_— \ M
cl i
89

A solution of keto alcohol (0.16 g, 0.52 mmol) in 0.5 mL of iriethylsilane and 0.5 mt. of
triftuoroacetice 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

(ME)=313.



a -Arlcop 1 PIl NO i-pri-Pr C Cl 66 69 20 To a
solution of the ester (66; 0.054 g, 0.140 mml) in 5

wa.zogjlgg%gr ahydrofuran at OC under an argon apapEPhRLe01477

5

met hyl magnesi um brom de solution (1 Min
diethyl ether, 1.26 nmL, 1.26 mABf). The reaction was
allowed to warmto roomtenperature and then stirred
overnight. The reaction was quenched by the dropw se
additi on of water_ fol | owed Bifameledification with 1 N
aqueous-Rydiigusrahserad- ﬁhylﬂwéopﬁqpab%rerr%é-yéwm&ﬁewmh
into ethyl acetate, dried over magnesium 25 sul fate,
and the solvents d~Hn vacuo. Purifi i N
flash chroggto ica gel (3;1 _he :
acetate) gave praguct as—am™oi
(el ectrospray z {MB _ 355. Exa

38,38,
1- [ 5- (3, 5- Di chllor o- phenoxy) - 4-et hyl -i -k sopropyl - H-pyr
azol -3-yl] profan- £z 0l WD 2004/ 074257 da
PCT/ EP2004/ 001477 “=57 (1) AcO4CAc t / \ O48 O/ | OH

ml, sgle et ﬁmﬁ\& bottgﬁl was%gufgeél with ni¥8edal The chloromethyl pyrazole (0.100
(||)I\/E Br/ TBF Cl oasolutlon ofac@ﬁ%ﬁnr 4
(6028 eﬁwl)gwased@sléo FHWP*)CHP?] vepsehpndydissgived o} eiitimethytformamide.
V\@%ta@ﬂﬂﬁ @arbgﬁa%ﬂd?ﬁ'{&olg Qb. ttm 00441 hing) PRESthMR &éqnamany added to the

ri ace

Eg%#gg%gg%&? "lgb(afe/ﬂﬁu@n@as g)f% 2%61 @gl hydr o 1}1% ‘t@t“?eeﬁ,Lwater and ethyl

10 Ofac&ht@ hier @aixba B@mé\feitﬁcts%ermﬁshe& w11$10dfalﬁrl 200 behe, vaieé over sodivm

25

30

210 0 e e R oL Tl Peln O pdigtodnct, which

atwas qnmﬁctdehpﬂushtchrromato@aghy em eilicaogel \Qm1$munetszethm]embetate) to yield the

R R b ST LRI RSN oen € T ayer.

vvas drl ed over magnesium sul fate and concentrated in

rr%?(gqfd% qﬂfﬂa%geg E‘%ﬂ?ﬁf %%g:&teggrgd ‘¥¥ﬁ§1 aqlaﬁ)ﬁéﬂs\ﬁ?&eﬂtﬂe substitnting

nemtdﬁzqifa@mwamh brBingle 411 Whei desired erodabt/ s dsalatethin 39 % picld: LRMS
n;m, ,r? pyol ) was added dropwise. After stirring for

7 ﬁ he Teaction was guenched by the dropw se

addition of water and the resultin m'xture was

concentrated in

Esawp
20 beév{éé?’rS-é}iW?miE@\é&%é eé‘.i{)ér q\?eé‘tpé‘ip}’b pyqa@ : r}’g%llﬁt,&l}’}?-{ig@pmdmea 4-

was

C1
/N A
o g — - 0~ NP ~F
I
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 i in 1 mL of
dlmethylformamide Potassinm carbonate was then added to the reacuon vessel followed by
uracil (0.050 g,O 43 mmol). The reaction was stirred for 24 h and then partitioned between water
and ethyl acetate. The combined orgamc extracts were washed with water and brine, dried over
sodinm sulfate, and filtered. The solution was concenn:ated 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.

Ezample 43
5+(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-1H-pyrazol-3-yl}-thiophen-2-yl-methanol
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dried over magnesium sulfate. Purification by flash
chromat ography on silica gel (7:3 15 hexane: et hyl
, ave the secondary al cohol 81 as an

%?gﬁ@%bﬂm 20041074257 PCTI EP2004/ 001477 - %iisd'r/fipjzaﬁ#oomw
Exanpl e 39 - 60 -
2-[5-(3,5-D chl oro- phenoxy) -1, 4-di et hyl -| H pyrazol - 3-y
I ]1-N phenyl -acetamide Et OONHPh Cl1 , Et, N-N CO2H
-r , Et NN O Qi C 71 86 To a solgtion of

7

carboxylic aci . 16049, 0.44 nmg
tetrahydrofur ed 4—~car
(0.70 .9, Nt his nix 2 at 50C

for 30 nln Aniline (D. 040 ni, 0.44 nnolh' s added

and the reaction n1xture was mai ntai ned at 10 50C for °
an additional 3 h and then was stirred at ppom
tenperature overni ght. The reaction m xture was then
PALLS thli thteo-n8dk rodnddfotiet lwak pageet vatheritaopdn 1 Thie Slagobaschayged with

"BReARBASN b Dodronn BY A1:QEL ALl GuACh thaoP R Bltatycrotoran
r émledd QﬂomweImﬁGS@&Rﬂttpmgﬂ ere thggadggﬂffpmeégacbw vessel and

pg&%ﬁr LVfe Eﬂ%r[}lm]uﬁlyﬂs ch Q@&nq&ﬁl?& Bf' Ocl‘ﬁnﬁ blst fﬁn&?{vas added to

exane: e acet at am de -as a,
mﬁﬁ@@d@@uﬁmsqlmon ¢f1 agiehjgi@ 1123@1)1&19 G@he refsﬂomm allowed to
( GhRCh OGP eﬁ%&aﬁi&zthéﬁ%@oled té"é“al TRL ARG WA &uanched upon the addition of
5-(3,5-Dich phenoxy) -1, 3,4-triethy I-I razol
F@uwgteti amipepippyhlopige ﬁ@ p)amgpne batwegp \Egter and gihpcaceipts. T%f combined
2&h %céfat@ etk ks QRreOfask & WiRdreAROim (ol 84 sddurbidd baR| JThe ethyl

m., of trlethyIS|Iane and

{ FepiioRgaR et e SUoVES ST %ﬂé%ﬁa&egté@e SRy g pnoenated i
Therub esChé ? bﬁﬂ% chxﬁaﬁﬁ@gi@ph@md silcigel chromatography
g

| B ererat gy ae Rk ok el B IR 1T

hexane: ethyl acetate) to yield the 89 as an oil (94

ng, 64%: LRMVS (el ectrospra n1f4éw+b =313. WO

2004/ 074257 PCT/ EP2004/ 00147700 |
5-(3,5-Dichloro-phenoxy)-4-ethyl-1-isopropyl-3-thiophen-2-ylmethyl-1H-pyrazole

I-Pr

91 76

A solution of hydroxymethyl thiophene 91 ( 0.100g, 2.431mmol) and 3 mL of triflnoroacetic

- acid was coolé& to 0° C. Triethylsilane (0.58ml, 3.65 mmol) was added and the reaction stirred
at (° C under a nifrogen atmosphere. The reaction was allowed to warm to room temperatuze and
stirred for an additional 24 h. The reaction was cooled to 0° C and quenched by slow addition of
saturated sodfum bicarbonate. The reaction was extracted with ethyl acetate and the combined
ethyl acetate extvacts were washed with saturated sodium bicarbonate, water and brine. The
ethyl acetate solution wé.s' 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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-59 Exanple 41

5- (3, 5- D chl or o- phenoxy) - 4-et hyl -1 -1 sopr opyl - 3- pyrazol

de;i,mggﬁyl 1H pyrazole O Et N i-Pr i-Pr PETEP2604/001477
A 10 nL single neck round bottom was purged

W|th nitrogen. The chl oronet hyl pyrazole (0.100 g,

0.288 mml ) was added to the eaction vessel and

di ssolved in i nL of dinet hy or mam de. Potassium

car bonat e and pyrazo £ O 029 g, O. 431 ) were then
sequenti al | y:1 react:t The
reacti on was or and i oned

bet ween water a dEe't hyI 10 acetate TﬂélPCOI’TbI ned
organi ¢ extract@ were washed with $ter and brine,
dried over sodium 18ulfate, and filtdfed. The solution
was concentrated in vacuo to yield the crude product,

. YN dotrapsRRida TRy Regripnaty %&&%fﬂ%‘rﬁa@% wapiifeb R P ppEap to a
‘ @iﬁ’ed {Bkird 5f the xaseB (19} byb gac et Binel), N-Beiigbhbiie N—omde (1 18 g,

g SR R L %“@?@%Oﬂéﬂ%%gﬁﬁﬁwépa Restlfite &

Jah) ﬂm@dﬂmgmmatpm ouded arzen. Shb shétion angired ai e mn@Bfa@IFe for 15k

@a%@énemkﬂre% 'ﬁﬂ&@d ﬂ‘&ou ﬂ-bﬁLﬂ'ﬁg Lidad fiadYal cé’h@éltrated in vacuo.
|solate In 83%, E mz(M_') = 379.
T congle product was p ed ﬂash chromai:ography on silica gel (4:1 hexane: etﬂ)ﬁ acetate) to

fofBE. 193 (B59B) of DS K aleeR oty i IARMES (debxdsprapapr @R |=A18 pyr
azol - 3-yl met hyl ] - 1H pyri m di ne- 2, 4 d|on e | 1 \ E

/G\iEtNJCION-g% -Pr i-Pr 3572 A
10 nL
R e e T “yt%zo?ﬂ% 'ﬂ'@ﬁf‘ﬂﬂt@ﬁq’%@

0.288 mml) was added to the reaction vessel and
dissolved in 1 nL of dinethylformay de. Potassium

carbonate was then “to the | vessel

fol l'owed by uracil 50 g, 0. .*The reaction

was stirred for 24 h and t hen _pargigt | oned bet ween

water and et hyl acetate. The conbi-ned organic ' -
extracts te washed with water ¥gng@Hbrine, dried over Ft

[SoTe eﬁoand f i 0 i on wek O A
co @ £#l i n vaguoTan e daet N_If; HNJ
puri flas chegnat gor ap bé\&g%a gel e

hexame et hyl acetmte) to®ield 72 in Yo yi el dCl LRVS

m Z(Wlos- 423. Exanmzemég’: 107 88

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 mL) at room temperature for 16 h. The
mixture was ﬁlteretl and the solid was washed with benzene (50 ml). The combined filirate was
conceni:rated in vacuo. The crude product was punfled 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 imidazalyl silphonamide (106; 146 mg, 0.834 mmol) in tetrahydroforan (8

wL) at -78°C was added dropwise n-butyllithium (1.6 M in hexave, 0.521 1L, 0.834 mmo). The
reaction wixture was stirred at -78°C under argon for 45 min. A soluiion of the aldehyde 105
(201 mg, 0.642 mmol) in tetréhydi‘ofuran (1 mL) was then added slowly. The resulting reaction
mixture was allowed to warm up 1o room iemperature and stirred for 19 L. The reaction was
quenched with saturated aqueons ammoninm chloride (10 mL). The crnde carbinol 107 was

extracted with efhyl acetate (3 x 10 mL). The combined filirates were dried over magnesinm
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100 m, three-neck round bottom was purged wth
nitrogen. The flask was charged®ith 5 magne3| um
flakes (0.0748, 3.067mmol) and heated and (5) ed under
n |sulfa§@ diferefand g]fgpgm@ﬂu ridg cryds mquciaﬁés purified by Tlash chromatography on
siHBQ gét 34 98&%@&&@9&&@% 8488 2 %ﬂﬁeﬂo& be 'C'lﬁqﬁ’ge d0%p
tion vessel heat ed. en the magnesi um
vva@lzéonsurred an- al i quot of (0.61nl,0.611nol) was added
t %e tc%{n%i‘ Y67 %yfcnﬁ%d sahutiegobtiahde hwﬁnl() Qn@ @t@@hylsﬂane (0.6 mL) at

The reacti on was all

t GOQJ% éﬂﬂﬁPF@ﬁﬁ% (e grastiqna gL BReRpatY abfeéux teﬁé % 2%18 F‘?RB‘?PH mixture was
V‘@%olg&'%@%ﬁ? téﬁ&@fhu&@ gn&@:@t ﬂn{ﬂﬁ&o&%ﬁ% Q;n&aéﬂ riaétegsilane were removed in
ammoni um chl,orid n i tio e e
R, becaGe YRb PCU, Mediit CEORGPEART, o SUER (PhG s melbanol in
Wﬁﬁcﬁldf&ﬁétﬁﬁle)/\totaﬁoﬂﬁm iabihite kbl (00 engq BOKL B ARM SAfelgirospray): m/z{(MH) =
|? %e%(gy acetate solution was dried over
s L and filtered. The solution was
concentrated in vacuo and the crude product purified
by flash chroamat ography on nia 7gel chr omat ogr aphy
(80: 20 hexanes:ethyl acetat $%Afford 91 in 75 %
yi el d: SRVBDEsE]- phehﬁxﬁ-)&aln@bthylﬁﬁét(sHumdazol-tt—ylmethyl) 1H-pyrazole
5- (3, 5-D chl oro- phenoxy) - 4-et hyl -1 -i sopropyl - 3-t hi ophe
n- 2-yl met hyl - | H pyr agol e 1 HI E d aT,0 1~-T S 'f
C] OPf i-Pr i-Pr [1‘\(I 1 76 26— sol ut||"6N gBr
hydr oxynet hy Q{N‘N%‘g 91 0. 1008, v ¢ 48%mol) and 3 nL
of trifluoroa&etit acid was cooled to g@g
ed and the

Triethylsilane (0.58nl, 3.65 nmol) was
reaction stirred at inder a nitrogen atnosphere.

The reaction was aIIo 20 warmto roomterrperatre

and _ stlpBr ed raiaP et gria, 24 h.  THé QT yelS Nﬁ?
cof¥edT0°0 C Angd qUERE Wx! sl ow addi t i nbf 26 17
saturated sodi urh bjy “ar bonat e. solag.r eaction vvaﬁtf 0. Niie
extracted with @!hyl acet ate aﬁd the conbi §&d - et hyl e

acetate extracts werld@washed wit
bi car bonate, water and bri ne. o

_ saturat ed sodi umo

stepl

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 mlL,
0.60 mmol) at room temperature under argon. The reaction mixture was stitred at room
temperature for 30 minutes. A solution of the aldehyde (100 mg, 0.32 mmol) in dichioromethane
(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 carbinal was exiracted with
ethyl acetate (3 x 10 mL). The combined ethyl acetate exiracts were dried over magnesinm
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%). |



et hyl acetate solution was dried over sodiumsulfate
and filtered.. The solution was concentrated in vacuo

wiod#a6r ude product was purified by flash perEp2004/001477
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15

chromat ography on silica gel (90:10 hexanes: ethyl

acetate) to yield 76 in 90% yi€fd: LRV M= 395. 30

Exanpl e 45

5882 5- Di chl or ophenoxy) - 1, 4-di et hyl - | H pyrazol e-3-carb

al.deh ! andom i A ml) at

e e A SR driea @?ﬁ%%%’“%?a‘“@g‘:%“ﬂﬁmf%ﬁ g 04 =0

t etoraipmpgry ieenForinintp WAt iraFndtas 80°CIBr A, The gudedaspyy derivative 110
' 4 k fo i Xxture of the

A R o o B e R o ol 1 ne

N-oxide (1.18 g, 5 10.1 nmmol) and 4 A nol ecul ar sieves

(3.36 g). in dichl oi onethane (66 nL) and acetonitrile _

(8 nL) at roomtenperature under argon. The reaction

was stirred at roomtenperature for 1.5 h. The

r gion mxture was filtered through CELITE(r) and

the Tiltrate was, concentrat in vacuo. .Jhe.cryde .

B R 4o Eriae K} Bt Dar e M oRa B peia (1 10. The
gedacioh: dixiex dae hekdaydt réfi! fof 8)h dudl tha ftiared at 1dk8n (erfpBHRdye for 48 h.
%Q%%fsqﬂasgﬁgrf ?cl %@X%lﬁg v oglvlgf:é IE% tg %eer%g.cﬁgﬁ B:ED%XIL until it reached pH 8.
5768 chdOboitha s phigaed wWithlstha diedtdyd x 30 @ik} The cmiphed zxtracts were
yl.met hyl.)- 1H pyrazo ANH. - P . == , .

¢ VR G Y B Ty et B o e S
SSAd\Vigydutd Awaso purdffeds b pildsh Dilmerbdigdredhly o o saj]icph 6¢la (§% emethanol in
(3 . ) SLd ryegan thii Madazol esta- Qva. .
g, ot LSl (TSR, B oo s
i ARDEdenosireH ot IME) = oL mptldApér.dtre for 16 h. The

m xture was filtered and the solid was washed with

benzene (50 nL). The conbined filtrate was

concentrated in vacuo. The crude product was purified
by flash chromat ography on silica gel (4:1 °




hexane: et hyl acetate) to afford the sul phonam de 106
as colorless oil (3.6 g, 699%. 25 step2 To a solution

wol 2004i@74237 dazol yl sul phonam de (106; 146 ng, 8CBE22004/001477

10

15

20

25

30

mrol ) in tetrahydrofuran (8 nL% at -78C was added
dropwi se n butyllithium (1.6 M% hexane, 0.521 ni,
0.834 mmol ). The reaction mxture was stirred at -78C
under argon for 45 mn. A solution of the al dehyde 105

201 , 0.642 | i g ‘
(O . O PRl e tas SRR A an (L, T es

was allowed to warmup to roomtenperature and seed
for 19 h. The rE&cion was quenched wi¥h saturated

aquedilis. argedi ride (101™ P sohe €8MA nol
107 was tr t.&d Wth-ertwl '@ 3yx 10 m). ThE—
conbi ned ¥ rates were dried ove gnesi um WD

2004/ 07427 PCT/ EP2004/ 001477 -6A4 g‘ﬁl fate, filtered
and evaporaiesl. The crude product was igdrified by

fl ash chromat ography on silica gel (4:1 hexane: et hyl
acetate) to afford 88 as a pale yellow oil (1_56trrg,

50% . step 3 Thgtcarbinol 107 was m xed with
triflagqr Cbﬁ%‘}{ﬁbﬂem—) and trdlef 0
m.) at oom't ¢hper at (re. Fre-reacti 1 Xt
heatedQ@if LXNfor 3 h. The reacti o:@;{
cooled to 1_r(¥‘dmterrperature and the triflgoroacetic

acid and ?ri.et hyl si | ane were renoved in vacup. The

resi due waslburified by flash chromat ography ©on silica

gel (5% nethanol in dichloronethane) to afford 88 as

. o whiclusion oifi 195 (902 mg, 0.828/mmolRvEetdlydiefrsdPayh) was added methyl

g{%%%lﬁh%%%gﬁgg%%ﬁ%té%@%ﬁ 25088 PR témperature und.er argon, The
regiliegpixt@e @RHstirred dbrooin- tamyerarae gl 244 fadi§an £pppeptratyd in vacuo. The

= cl sil 1 Nxane/ethyl
' Bnlfi SRRl 2 iy ARG, it ety
Seke o affgd 1l 2 whitsclidNl@mEB8gfp)- 15 st epl

A solution of the 111 in methanol (1.0 mL) was added to a stirred mixture of magnesium powder
(42 mg, 1.74 mmol) and methanol (15 mL) at 0°C. The reaction was kept at 0°C for 3h and thien
warmed to room temperature for 16 h. The reaction mixiure was poured into 1 M aqueous
sodinm bisulfate (20 mL). The crude product was extracted 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 colordess oil (75 mg, 70%).

To a solution of 112 (75 mg, 0.202 mmol) in tetrahydroforan (10 ml) was added lithiom.
triethylborohydride (1 M in tetrahydrofuran, 0.606 mlL, 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 vacuzo. The resulting
solution was stimed at room temperature for 6 h. The crude product was extracted into
dichloromethane (4 x 10 mL). athe combined exiracts 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 colordess oil (58 mg, 85 %)
LRMS(elecirospray): m/z (M) = 342.

Example 49 _



To a solution of

NN- di et hyl - 4-i odo- | H i m dazol e-| - sul fonam de (193
W2004/87484% nnnol ) in dichloronethane (3 nl) wasTasod/001477
et hyl magnesi um brom de (3 Min diethyl ether, 0.18

M., 0.60 mmpl) at room tenpera®ure under argon. The
reaction mxture was stirred at room 20 terrperatu

f 6+{5-g05-Bichlotephensys o ciston- 1Hrryrarel-3yise iy id mefpg 2yl ibydeo-
0IB24lkrestly3-4n¢ di chl or omet hane (0.7 nl) was then added

to the. above formed Gignard reagent dropw se at room
tenperature. The reaction:m xture was stiyred at room

t enper at ure for 6 h The reactlon was qudtiched mu t i
sat ur gf.ed.aqg ni um chl o/& ]

The crud rb waQ:Fexfract ed e apet @ e
~ }l’a\% combi ned et hyl acelfat g@extracts were
, MBignesi um 25 sul fate, filderediand
evaporate. The crude product was purified by flash
chr omat Bigs BphPHo lica. gel 5% nethangl in
di chl orcﬁﬁeRiﬁﬁN%g%ford the carbinol %09 as
col or | e¥s: Bid I\ , 76.8% . WD 2004/ 074257
PCTI EP2004/ 001477 -63- step 2 The car bi 109_was
di ssolved, in trifluoroacetic .-‘]
triethylsilane (0.4 nL) at roomf ‘er
mxture was refluxed at 80C for 3 Y. gife CMé e d oxy
derivative 110 was isolated afterCthe e}‘?poratl on of
svol atile reagents in vacuo. 5 Step 3 The“trude

N-sgpdt ect ed desoxy derivative 110 was contacted with

hygl 9 &l & ﬁQl a@od ﬂagj\/m 292Th@01)ha maemti @A nﬁ)xwztsr wldpdh ghree drops of

heated at_ref f and.t hen Lid of the
t epePEtie %ﬂﬁ“ﬁ?é‘ﬂéqﬁ‘e Ie@ﬁ?%f“éﬁt‘éta W&%&“l Uy dgl R 3 Then the bull of h

s Olsthdnenwiasmarkdas vidio! Bentedctibeons sidiumibiearbovaiel sojution was added to

reache roduct cetate (3 % 10
10 et Wesgegt’%ﬁét fegcq&“d T{O{L%f %PEOd\A@SW&%ERe%t&P gg&tt%\% t&graeet ¢

Waxﬁh)e Geitbtd ofvelteaslvérixA Qaaub caje e drode mediy] et G3 @B yolgress oil 102 mg

qg,fggé{vent renoved in vacuo. The crude product was
‘%e¢d by flash chromatography on silica gel (5%

nmet hanol in 15 dichl oromethane) to afford 90 as a

white solid (60 my; 67% over t.vvo steps)

LR‘%@(—’GI ectrospray) mz (lvl = 316’ np, 142- 145 ZdI 2 miL). Th
15\WCI'@ 0 alitDA4E 67 iPFslEp20aul § mh»waaz@de@oﬁlﬁams mypgohydrate (2 mL). The

> legcm%ﬁ Iéﬁl% COLORARNNNY) tob A0S b HapYéradiel 8-vicuo and the

% '.N- N
resultmg residue was dlssolved m ethyl acetate (20 mL) This mixture was Waghed with water (3

% 10 ml.) 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.

20

‘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 b. The reaction was quenched by adding methanol (10 mil) was
25 and the volatile reagents were removed in vacuo. The crude product 114 was used without

* further purification.

step 4
A solation of 114 in methanol (25mL) was deoxygenated by bubbling argon throngh for 20 min.
30 Potassinm hydroxide (149 mg, 2.66 mmol) was added to this solution and the resulting Toixture
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Cld 105111 tt d I oCOPle O O/ OR 100 INN
ONN d Et d Et 112 92 5 To a solution of 105

W3 i 326 nmol ) in tetrahydrofuran (10 mpcm@S004/001477

added nethyl (triphenyl phosporanyli dene)acet ate

(1:09g, 3.26 mmol ) at roon1tenpéﬂéture under argon.

The resulting m xture was stirred at roomtenperature

f owaspuefipred for Pherlhegpretnn FAFEE Was pered &ito PAanli of 10% aqueous sodium

4-ynsaluhatirdRs bﬁﬂu@t Lhs vRs eEt'r%[cteﬁ g4 Béﬂ'ladég.ate (3 % 10 L). The combined
chr omat ogr aphy on silica 5:1 hexane/eth

yl

aceEHaste )vefeoevay%?ddanﬁjﬂméég &Y tt guapgtogianhy PP sifa gel (5% methanol in
88@1&%1301:1@&%? W dfRR1 04 ad H@hild dolit NRIRE NAXObvet §- s%pﬂ’-I)RM@%elecﬁospray)
added to a stirred mixture of nagnesi um powder
g/ =481 ) and nethanol (15 nL) at OC. The
reacti on was kept at OC for 3 h and then 15 warned to
roomtenpeérature for 16 h. The r(i g{#l on m xture was
poured into 1 M aqueous sodi tff"¥#'&dffate (20 nL). The
crude prxg@ucbiciia®-phehdxa i ddtisthyl-B-(BipylazdGeflakayl(-3pyidole
m.). The ethyl acetate was renoved in vacuo and the
crude product was purified by flash chronat ography _on

acet at e) tq?afforq)ll
To a so

a col or | egZyoi
(75 ngLON2OY mhol ) t eNL
added 1t ffpm trletgéﬂﬁorohydrlde (1 Min Kt N2
t et rahydrof ur an 0.606 mml) at -30C omgres X
mn. The reaction n1xture was warnmed to

poured into

stirred for 3 h. The reactiongn I &)

2 N hydrochloric acid (50,nl) a helt hydr of ur an

was renoved in vacuo. The Tesul t g Bt o

stirred at roomtenperature for 6. The cmudesproduct

was extracted into 25 dichl oronet.hane (4 x 1ONnL)

at he conbi ned extracts were dried over®ragnesi um

sulfate, filtered and evaporated. The crude product

vva§o P solitiined ﬂi@ybdvb SEM-prioteoied ($M a@Hyringitesily]bthegmggiyl) pyrazole (190

m% P@S‘ifiess o ltla %g&%ﬁ:&ﬁ%gt %}?fatf %M? a&f‘eibdxggghse% solution of 1-

n1 putyilithiuni §1. &hﬁﬂﬂeﬂ@@ Oéﬁaﬁpl%’%@m@ 2BOwAQIpD 2B Fure Was stirred at -78°C
P%@{%@@fg?giﬁag A sdfmion of 105 in tetra,hgt e, 1 ml) was aldd%d slowly and the

Iro- phenox yrazol - 3-
bneswing reactivp oyt vag- g‘qf -d8°q for 2 M}Spmraaazigqmlgmgwg ch%nde solution
Cl(lO #h) $AsE@Rdd queﬂch $he reaction and 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 acetaie) to afford 115 as a pale yellow o1l (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 coocled to room temperature and was stirred vigorously with 10% aqueous
sodium bisulfite (20 ml) until the organic layer became colorless. The crade product was
extracted with ethyl acetate (3 x10 mL) and the solvent removed in vacuo. The residue was
purified by flash chromatography on sitica gel (5% methanol in dichloromethane) to atford 96 as
a pale yellow oil (68 mg, 85%).

Example 51
3-Chbloro-5-[2,4-diethyl-5-(2-hydroxy-ethyl)-2H-pyrazol-3-yloxy]-b enzc_mitrile
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-( To arisyhuigms op Smataxsrpshyliiphenyirbophoriyeh chlojét &9
| BBk Ruran (18 ofl)HAS a0 ?Hﬁ&uﬂﬂ%ﬁs(&ﬁﬁtﬂ&%ﬁ’l i@ M in toluene,5 .4 ml.,

(25 nmL) was added three drops of concentrated

sul furic acid. The reaction nm>¥ure was refluxed for 3
In and then the bulk of the nethanol was renoved in.
vacuo. Saturated aqueous sodi um bi carbonate sol ution
was added to 10 th . residue until it reac d pH 8. The
crude peRAugt xtract ed widi_ethyd 13 x 10
m.). Renp of gent—4n vicug g \Te, e crude—m-
net hyl este My col orl ess oil % E@‘N(W. 8% . step
2 15 To a sglyution of 63 in absol 'I\e et hanol (20 nli)

was added hydrazine nonohydrate (2 M.). The reaction
m xture was HEated at reflex for 4 h 11ﬁhe ethanol was

renoved in vacuo a he resultlng ue

di ssol vg t) yl ac e (20 L)1 ur
washed wi X 10 m'_‘)—Md b )
and dri ed mgoasul fate. The omf nN was

renmoved in acuo the crude hydrazi de giL13; 95 nm,
93.1 % vvas used wi t hout further purification. 20 step
3 To a sol ut?dn of the 113 (95 ng, 0.2 nmml) in
tetrahydrofuran (8 nL) was added nethyl isocyanate
(25 ng, 0.40 mmol) at roomtenperature. The reaction
n]; re was stirred at room tenperature under argon

6 I't The reaction was quenched by addi ng net hang
i‘ﬂgvezd” mmol) in

further purification. A solution of 114

o RG] 4 FBHL 9VenAl e Lhy geHri BFOEh BB TR GHAr Ayt 7C for 20 min

t ﬁlew%luﬁdﬁrof%% ddhyde 306;RoLBSS. mu mnda)y)cth Qé&aﬁﬁh()ﬂxfbﬂ (N§mL) was added
was _added to this soa}l% |€‘$n and t

r glgmyt qVﬁlg}%illi{.t The TeAgH O EEIE Wk FEWQ%EPI ]@@f Jjergperature 2nd then

- &iBred for 16 h. Acetic acid (5 wL) was added to the reaction mixture and then the mixture was
adjusted to pH 7 with 10% aqueeﬁs sodium bicarbonate. The crude product was extracted with
ethyl acetate (3 x 20 mL) and the solvent then removed m vacuo. Puification 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 sotution of 117 (74 mg, 0.223 mmol) in acetonitrile (5 mL) and water (5 L), 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 addact 118.

step 3

Ethanol (5 ml) was added to the above aqueous solution of 118 followed by the addmon of
sodivm borohydride (34 mg, 0.90 mmol) at 0°C. The turbid reaction mixture was stitred 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 sodinm 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 colordess ofl (60 mg,
84.3% over two steps)’LRMS (electrospray)m/z (MH) = 319.



was refluxed for 19 h. The reaction m xture was poured
into 20 nL of 10% aqueous sodium bisulfate and the

wo wdgopesduct was then extracted into ethyl aceETEm{aR01477
x 10 nmL). The conbined extracts were evaporated and
purified by flash chromat ograph?gon silica gel (5%

met hanol in dichloronethane) to afford 93 as a white
solid (89 ng, 77%over 4 steps):LRVS (el ectrospray) 5
nYz(I\/B) 396. Exanple 50 Example 52

i e ISR RV R

-------- )M Et~N s m C 105 a 115 Sens § C1LO
Et.,N-N C1,10 94 . ToJa solution @§ t ovi .
SEM pr ot ect @2yt romet hyl si 1§l )3 yiret (Mo

pyrazol e (190 ONS88 nmol ) in tetkghlydr®Miran (5
m.) at -78C was! “adiath dropwi se a sol utjion -@#fr n-

butyl lithium (196 .M in hexane, 0.56 ni; 0.896 mmol).
The reaction mxt e was stirred at -78C $ under

gon for 45 mn. ,&sol utign of 105 in tet f? dr%furaé]decl &

5 (@Oﬁ@?l%oféa&&?%&&fmmﬁ?@w ~dimethyiprogigesd @l gps added sodium

MA@ 6098 SisPerdibi 18 6hniRdral ofi 8L nf_lg) 0.547 FamoBad dioat tedlperature. The reaction

anmmoni um chlori de sol u
cTHEH T LBt oot B SRR, HRal o < qae 0.684 mmoD)
eXfak Aeh e@iclid e Bhbtith miRGR!aad SisWasXtidél dikjom tdiagerature for 20 min. The

conbi ned. extracts 9] ed and puri.fti
7 PERHR PO BVEL L1 7P GGt sopfmpiie Hhe crde roduct
10 hevaaagietch with athel @t (3 1ah:fu))mﬂ thd &onatined opmahie layets| o washed with

I 2.2 T
ok ka0 7 e (Do SR B AR e Moo memte
( Zbﬂyﬂum;aunﬁ@l Eﬂ&shdubl)mtagrapw@mﬁ;em (Rt basenc:erigd acetate) to afford pure
h
7 SRBIR b olfido sy T A5 RS ooyl Mo 2845

was stirred vigorously with 10%a ueous 25 sodi um

]

-15-bisul f i t+e—{20-rb)—unt il fhn@%lﬂv | ayer becane

col orl ess. The crude roduct vvas
acetate (3 xIHOVH aspAssarInbibiten Jow determinatio

ThavierT duey wcanwa romfm 9@ v!éu m@a@ Mﬁﬁsumm@mmﬂm plates using
.silica gel (5% nmet hanal @%Fﬁg éﬁ)&f&tﬂh nte) do. affoui]dvolumeofso
o Gusied rEcquahinant ehEyTERNg; Pof Pl mp e PLIEhng 8

20 3 éﬁkﬂé R dodsihuetls Kefyso- mavi(Rrs B! spaivietTy) Dmﬁmmm Az @M MgCly, 5
“benzonitrile WO 2004/ 074257

P@M EPEBOB,EO]@@M[:HJ dTIB75 ng/ml poly (xA) pre annealed to 2.5 pug/ml oligo (dThe and a
range of inhibitor concentrations in a final concentration of 10% DMSO. Reactions were initiated
by adding 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 209%TCA. and allowed to precipitate at £c for 30 min. The precipitates

2 PHESHU-THt€ INESA AR =Y |
extract edW|th et hyl

25 were collected by applying vacoum to tﬁe plate and sequemia]ly Waéhjng with 3 x 200 pl of
10% TCA and 2 x 200 ul 70% ethanol. Finally, the plates were dried and radicactivity counted in
a Packard TopCounter after the addition of 25 ul scintillation fluid per well. ICsys were
calculated by plotting % inhibition versus logyo inhibitor concentrations. Representative ICsp
data has been included in Table 2.
" 30
Antiviral assay method:
Anti-HIV antiviral activity was assessed using an adaptation of the method of Pauwels et 21.
 {Panwels et al., 1988, T Virol Methods 20:309-321}. The method is based on the ability of |
compounds to protect HIV-infected T Iymphoblastoid cells (MT4 cells) from cell-death mediated
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. ‘ CN 118 95 5 step | To a sol ution @bymer004/001477
W?n%’b%{%%}et hyl )t ri phenyl phophoni um chl ori de (928 ng,
2.7 mol) in tetrahydrofuran {85 nL) was added
potassium bi s(trinmethylsilyl)amde (05 Min )
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o aqueous sodi um bi carbonate. The, crude
product was extracted with ethyl acetate (3 x 20 nlL)

and the solvent then renoved in vacuo, Purifjcati . _
el or ot o By PR R ARG B B e (st ntered
O&hith(ifes HxBexane oetrtwit a ae@ipitie) ofafddor ﬂ:ﬁdﬁbﬂ%@nﬁ% df virus per cellin a
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mercury(ll) acetate powder (92 v 0,29 mmol) iNn.0NE . 1.4
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C QP LGhyfoudd. tTHeRuterS nBdiurh g dae ROMII 640 witivaaspleasined shpplemented

fromthe_reaction mxture.in t ive ueous
s amithregili SEvReTRIGRL LoejPraet 14 paceiplspeinBRETE s
nm.) was added to the above aqueous solution of 118

15f0l | owed by the addition of 25 sodium borohydride (34
NOFestCboRPowadD kpreqkepated asTimM sedtibus in ditliyd sulfeiide FPMSWa sFour

 elb Pl 2 B By {0 I b 8% B B, e s
arif 96-well piatas lovdérndinad nammcéar_tctnmqntm@ign raak ofedS byl 2dd g;fargmcrol.ltf.:rs
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20 arvdllcibledl), prioticied cofls (10D ToertibBiy; firendisate Rpd ey F%W&‘B‘H compound
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SS Ol 4. 3%n over two
stispjtel RVG°C & ctunridibipt zyppyphers o AFP 05 igainfor fdpys.
2004/ 074257 PCT/ EP2004/ 001477

A fresh solution of 5 mg/mL MTT was prepared in 0.01 M phosphate buffered saline, pH 7.2 and
25 20 microliters added to each culture. The cultures were further incubated as before for 2 hours.
They wete 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 HCl in isopropanol). When
the formazan deposit was fully solubilized by further mixing, the absorbance (OD) of the
cultures was meésured at 540nm and 690pm wavelength (690 nm readings were used as blanks
30 for artifacts between wells). The percent protection for each treated culttre was then calculated

from the equation:

% Protection =

{OD drug-treated cultures) — (OD untreated virns contro] cultures)
% 100%

35 . -
(OD uninfected cultures) — (OD untreated virus control cultures)



-68 Exanple 52 5-(3,5-Dichloro

phenoxy) - 4- et hyl -1 -i sopr opyl - 3- net hoxynet hyl -
wWYiR4tssy fOHt CL O d O _~ | \\Y /777 Owe FCﬁP2004/001477
1-H’¢§ G 11 52 5 To a solution of 11 (150 ng, O0.456

mol ) in N, N-di nethyl formani de-(/8-nl) was added sodi um
hydri de (60% di spersion in mneral oil, 22 ngy, 0.547

Mk YCsa tarr et fremataph elots T @ercend proteskon Yarses Inge dfgconcentration.
stirred until no nore bubbles were observed. Methyl

| qd 'b&;ﬁ assgigl, g&ﬁtltp(t}mﬁ%é fc}%ﬁﬂ!ag a3 hdieity 86684 169 of {1t 0.5 to about

reac was_stirred at .room

t IS ML or B SftoborrSOR) M, Fieprefeead eaBIPUR b ing & fiRge of activity from. -
P%B&% 9 teg Boé 956%1@1‘ 100 Yo RLHBBOSITSNOBID BivS bhd 85 prefBlbly about 0.5
crude uct 10 was extracted with ethyl acetate (3

5x t980 and the conbi ned organic | ayers were washed

with water (2 x 40_nL}—and—L5e@ege+ne—e}+eéH%rﬂ)
The sol vent was rlenoved i n vacdd®and crude _prdduct

purified by flash chipdidat ogr ajghyudn gi | iGeAugel [(5:1
hexanet et hyl acetlate) to affor ure | 52 pkodudgt as
colorless oil (110 ny, 70 % %Fis (dlectrosprgy) nmz
(MI1) = 343. Is=|-- -36 Barrpqtt’e"g%s HI V Rever se

Transcriptase Asgay™ Igihi Di[TOro.448S deter mi-natign HI V-1
RT assay was car rli—ed nllf A—96—wel- N pule
Mul ti Scr een NADVMCBSO:%Iates uésﬁ gurified
reconbi nant enzyne anﬁ7a_pcly(ﬂﬁ%/ol|go(@¢$i6
tenpl ate-primer iprafptatjvorugg of 50 20 iT0. The
assay constituentls_were 501nt 31 Tris/Ho—50-—+M NaCl, 1
mvl EDTA, 6 mM N1gClz, 5 pM dTTP, 0.15 G [3El] dTTP, 5
jiglm poly (rA) pre anneal eBxdople5% g/ m oligo (dT)16
and a range of 'nhjgkkﬁgﬁﬁﬁﬁé r a fina
concentration of 10 EA%Egﬁggmere Initiated
by adding 4 nMH V-1 RT and after incubation at 37C
for 30 min, they were stopped by the addition of 50 |
ice cold 20%CA and allowed to precipitate at 4C for
30 min. The precipitates 25 were coll ected by applying
vacuumto the plate and sequentially washing with 3 x
200 | of 10% TCA and 2 x 200 | 70% et hanol. Finally,
the plates were dried and radioactivity counted in a
Packard TopCounter after the addition of 25 1
scintillation fluid per well. IC50. were calcul ated
by pl-otting % inhibition versus |ogl0 inhibitor
concentrations. Representative |I1C50 data has been
included in Table 2. 30 Antiviral assay nethod:
Anti-AlV antiviral activity was assessed using an
adaptation of the nethod of Pauwels at al. {Pauwels
at al., 1988, 1 Virol Methods 20:309-321}. The nethod
is based on the ability of




conmpounds to protect H V-infected T | ynphobl astoid
cells (M4 cells) fromcell-death nediated WO ,

w4 RT743p7 PCT/ EP2004/ 001477 -69 by the inf eets@Ro04/001477
The endpoint of the assay was cal cul ated as the
concentration of conpound at whleh the cell viability
of the culture was preserved by 50% (' 50% i nhi bitory
concentration', 1C50). The cell vi abi I [ ty of a
culture'wa-rd-e’rerm-r@\m oHtbte;

*yellow 3-[4,5- OIpOSItion rb‘fal%'dmm‘i’straﬁ
di met hyl t hi azol - Zoagikdie?, 5- di phenyl t et r aZowifsm br om de

(MT) and—F&s—WH—e@?—e—&-ﬁﬁr—pﬂb—&&—i—W
formazan salt. el lbi 1 i zat i on, e
spectrophotorretri daaetchods were enpl oyed79.6% neasure

t he anmount of [ABzan. b roduct Mr4 cel | re

prepared to be T ogart £hm c- phase growth’ and a total
of 2 x 106 cells infected wth the I M-strain of HV

a .nmul |ICI f 0.,.0001 .infecti Jmts P AR .
o ftpdicd 48 e b R B St ot By 100 e cact one
mcepso]ewtcaldapprﬁﬁmateeltd)tsldaﬂyéosagﬁcubat ed with virus for
one hour. at 37C before renoval of virus. The cells
are then washed in 0:01 M phosphate buffered saline.
pH 7. 2 bef or e bei ngCangmsitimefod Okl iAdmindtiatisre medi um f or

i ncubat i Oﬁ—ﬁ—ﬁ—euW—Hﬁeﬁ—al—m—WW
conmpound._The cul e tredi um used was R "1640

W t hout phenol Atk ingrggiphtenented w th peoab® | in,
streptonycin, L-gl utam ne and 10% f et al serum
(GMO. 15 Tesl%[a%ﬁﬂ]ﬂ)% fi4&wer e prepar ed ;@%2 m\/|

sol utions i n(ddamtﬂ:gﬂosessmﬂfum(i de (DVBO). F0Of%
replicate, serial 2 fald dilutions in G\/ggsgﬁere t hen
prepared and 50 mcro‘?lters anounts pl ac in 96-wel |
pl at es over R?\/Pf(pmiwm}dmmmhdﬂua} concentr at i dfer ange of
625 - 1. o
infected cells were then added to each well. Control

c Ukt ingesliean ateaiombing] awd g2@uktddlusing blsalmd) suchins métbatoddThe formulation

cel s (L r

5 il PP R el ol GO} e B BE G Rpropoun) vt
deprirbpriate teldgsimiackines) were al so prepared. The cul tures
were then incubated at 37C in a hum dified atnosphere
of 5% CR2 in air for 5 days. A fresh solution of 5
ng/m. M T was prepared in 0.01 M phosphate buffered
saline, pH 7.2 and 25 20 mcroliters added to each
cu’Iture The cultures were further incubated as before
for 2 hours. They were then m xed by pipetting up and.
down and 170 mcroliters of Triton X-100 in acidified

i sopropanol (10%v/v Triton X-100 in 1:250 m xture of
concentrated HO in isopropanol). Wien the formzan
deposit was fully solubilized by further m xing, the
absorbance (OD) of the cultures was neasured at 540nm
and 690nm wavel ength (690 nm readi ngs were used as

bl anks 30 for artifacts between wells). The percent
protection for each treated culture was then
calculated fromthe equation: % Protection = (OD
drug-treated cultures) - (OD untreated virus control
cultures) 35 x 100% (OD uninfected cultures) - (0D
untreated virus control cultures)




WD 20041074257 PCT/ EP2004/ 001477 -70 The |1C50 can be

obt ai ned from graph plots of percent protection versus
woeddobig concentration. In both assays, coniguwasse4/001477
of formulas |I range in activity froman |1 C50 of about

0.5 to about 10000 nMor 0.5 té2about 5000 nM with
preferred conpounds having a range of activity from
.about 0.5 to about 750 nM nore preferably about 0.5

to 300 n¥r—amd—nost : S1ecac ﬁ% 55 T S50 1TV
Tabl e 2 Cpd_No. ICSO@T'SFFOEPW %% ® 11?lvi ral 36
0.0383 - 40 0.6488gredi2® 1.56 - 17 1.66 0A®4@t 48 1. 07
- |a & - I B A\ ey = \in '@
2004/ 074257 PCTIEEXUBRPHS1477 - 71 Conpost’
Oral Admi ni st r atFeercleidr edi ent % wt . /wt .05 Acti ve

i ngredi ent 20.0%.act.9se. 79. 5% Magnesi u earate

0. 5% The i ngr ed‘?éé]:rl}"t%(:hg?%dem xed and di spennis'g into
capsul es cont ai Methyl et 100 ng each; oS g£apsul e
woul d appr oxi ma _ dai | y dosage. @_@%‘n‘posi tion
for Oral Adm ni tgt?olpgltéagatrl]a Ingredient %w./w. Active
i ngredi ent 20. O%nWsghasium stearate 0. 5% 8

Crosscar mel | oges@tiouRofnigep Lactose 76. 3/gs PVP
(polyvinylpyrrolidine) 1.0% The ingredients are

conmbi ned” and/egemmi (Xenderbilstny a sol vent stBB as

AN AA

O A®,
0

net hanol . The for pl@is-on 0.035 mil
Colorings 0.5 mg
. Distilled water q.s. to 100 ml

‘The ingredients are mixed to form a suspension for oral administration.

~Parenteral Formmlation (IV).

Iﬂg'redient B wt.Swt.
Active ingredient | 025g
Sodizm Chloride qs 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 stiring 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



is then dried and forned into tablets (containing
about 20 ng of active conmpound) with an appropriate
I chine. WD 2004/ 074257 PCTI EP2004/ 001 5
&@Bﬁg“ on for Oral Administration Ingredi e%z:%%%oﬁ{m“ﬂ
Active conpound 1.0 g Fumaric adBd 0.5 g Sodi um
chloride 2.0 g Methyl paraben 0.15 g Propyl paraben
0.05 g Ganulated sugar 25.5 g Sorbitol (70%
solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035 nl  Col opagpgstos). Fermwjaddnst i | | ed wat er
g.s. to 180—H—Fhe—+ngredients—are—mxegtoforma
suspensi on for orggﬁéﬁf? ni stration. par YTV
Formul ation (T VhcthnRgrgeuient % W ./ w. Actlowe
ingredient 0.2 Sodi u loride gs to e isotonic
Wat er for iané?gie&‘éf]r?n?leTg]é%h 5 The acti%&?’ngredi ent
i s di ssol ved HoRyethyleaé bliyes 4000 t he wat er fo24.5%j ecti on.
A suffici AV b —ce—i
added with stirring to.make the solution isotonic. The
S O Halih R&kidnSs abPElElted dhketier WRITEIRYd o alsikainb@thl @ideonde iniodholds
the water, qfor@]ihr}yaiggtt_| on, filtered through a 0.2 mcron
 neEfBRRRS F1§ packaged under sterile conditions.
510 WO 2004/ 074257 PCT/ EP2004/ 001477 -73 Suppository
Formulation Ingredient %w./wt. Active ingredient
1. 0% Pol yethyl'ene gl'ycol 4Qpidal Famafatiool yet hyl ene
gl ycol 4000-24.5% :

Ingredients grams
Active compound - 0..2-2 .
Span 60 - 2 “
Tween 60 2
Mineral oil 5
Petrolatom 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 stiing to emulsify the
ingredients, and water then added g.s. about 100 g.

10

" Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound are
prepared as nasal spray formmlations. The formulations optionally contain inactive ingredients
such as, for example, microcrystaltine cellulose, sodium carboxymethylcelfulose, dextrose, and

15 thelike. 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
20  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,




The ingredients are nmelted together and mixed on a
steam bath, and poured into nolds <containing 2.5 g

weiaonesght . 5 Topical Fornulation | ngredi et Fe6F01477
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Active conpound 0.2-2 Span 60 2 Tween 60 2 M neral

oil 5 Petrolatum 10 Methyl parében 0.15 Propyl

paraben 0.05 BHA (butyl ated hydroxy anisole) 0.01 L
V\seratatedy, ot inpgp caphinaion phach fatisybe gildzed fy sepizing fedpvention in
AR Lo Pedand heated to about 60C wi t h sturing. A
sufficient quantity of water at about 60C is then

added wth vigorous stirring to enmulsify the

Il\la T8 Iftfil Sgemgsmaﬁ@ﬁ ¥R bhen deRapedanl sieet @8 bydagdt mﬁ&&hgn miﬁcbxample
sa

For nul atj ons _Sever ueous sus
c wt%mﬁ% ! A B BREE %W@f ﬁ&@%}?@ﬂ% 10,935 phAEI I theart that
emldmoajﬁc@ﬁ@p &agbe @ecﬂ&asaiﬂ:ﬁ aeayolafe@fmuh@enauﬁelm Therefore,

| l:l]td.f t@ / %@%ﬁt&é’%@ﬁ?@g‘b 2455%1913?%3}; gllten ﬂf:tcﬂtro %8 }]i}/léliraéllv? H!'Id not restrictive.
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' 15.t Hydrochl oric acid may be added to
SaFeaRg et

sal spray fornul ati ons may be
d eﬂxsnteaé bedetaridned withsetbresgrtathe fdbeingdppandpl dajms.cddngywith the full scope

.d%lfg%ue‘{%eg%tgg%k '?c%m% négm%dters of fornulation

dosing schedule is 2-4 sprays

every 4-12 hours. The features disclosed in the
Qfé;'i:lﬂ&a ated

acc %%hsyﬂﬁﬁgé%ﬁﬁkgafﬁ'Emk%%%%g%ge In %%P§§§Bg%$$fﬁhum:
f @W ﬁﬁerenceum wentiretyforallipamases faghe pEefeaien’ a8 ¢f qaﬁbmdmdual patent,
d atl&ij&% Bltiorerd sﬁrﬁ&@ﬁgal@rrde%t% ess for
a alnln the disclosed result, as appropriate, may,
WO 2004/074257 PCT/ EP2004/ 001477 - 74 separately, or
i n any conbi nation of such features, be utilized for
realizing the invention in diverse forns thereof. The
foregoi ng inventi on has been described in sone detai
by way of illustration and exanple, 5 for purposes of
clarity and understanding. It wll be obvious to one
of skill in the art that changes and nodifications
may be practiced within the scope of the appended
clainms. Therefore, it is to be understood that the
above description is intended to be illustrative and
not restrictive.



The scope of the invention should, therefore, be

determ ned not wwth reference to the above

wWiERei/bRE40on, but should 1o instead be deterni pew/Eredo001477
reference to the follow ng appended clains, along with
the full scope of equivalents-To which such clains

are entitled. Al patents, patent applications and
publications cited in this afgtimsati on are hereby
incorporated by reference in their entirety for all
pur poses to the sane extent as if each individual
pat et compBurgzacendngpyibingday on or publication were so
i ndi vidually denoted. .C WD 2004/ 074257

PCT/ EP2004/ 001477 -75 O aif 113 A compound accor di ng

to formulal 4 3 R43RR,0 \N2I 1 NL R 5 wherein
R is selected fromthrigraélp 'gensistinggof Cl- 6a| kyl ,
d _6hal oal kyl, C3. 6al ken 1 6al'kyny¥
cycl oal kyl , al - 3al koxy-d - 3alﬂéyl phenyl and benzyl,

wher sai d phenyl and said benzyl optionally

> subg'?‘F’?iﬁ‘[ ed with one to three substituents
i ndepe R &rtleyted Ebwdheegiovproomsitingoffaelisylcondilealiohd sgtlkenyl, G-
Cl 6a| kyl 6 h Wh&rem
Cl - 6hal oaq&E%‘ll - Caél%g | %1 (t:]ﬁgjg xg%t r oJﬁO%ﬁéno1 alé%b%nﬁyh
cyan; R2 is sgﬂ@hgdylmdsgylbprdiyll optierally ﬁ‘dqsﬁlﬂlteémpp? g substituents

with one tohres. éqg@aed ﬁ‘&@@ﬁ BERP Ebﬂélsuﬁzebﬁﬂ,‘lfﬁ;ﬂﬂylf@lg Baloalkyl,

the group consistin cyan
NIOK ELA AL L

10 Cl - 6al koxy, @kalke)
subst i tr tlseﬂlenﬁ%r ?ﬁidﬂ/&puoﬂ? §1§Hsﬁiﬁfe& &ith one to three groups independently

Cl - 3al koxy-d subst.i t ut C3- 6al ke
, 15 cycl oﬁll%iﬂ ff ¢ SHEP FAPsiEig §’§ W?ﬁeéocy@o @y Mg%/ﬁalmxy’ G
(CH2) aRS CiRayl, ald@ENIFRG-  ( CH2) PRS, NR6R7,

T8 (H s Cs_t(t%ﬁ% &, «?J#éfa%ﬁﬂmtgé%&g?z% S il b My,

1s.al koxy- CI cRlclilgy lopaaeils aibstinatdenylkoay, eCBRR CHINMR’, b{CHa).-O-

"o, 20 @E&g@wﬁ‘ C\E)-%)Z ?é&%"}@ofﬂac -S5(09-C-6

al kyl ;
_'(CHT)R - (CH:L)R\L - (CH:’)]-;\[ j
rx(HzC)_N \J
(Ifa) (ﬂb) (o)
‘wherein, o o
said alkyl, said Cy 5 alkoxy-Cy.4 alkyl and said alkenyl are substituted by -OH,
20 | NRR, -C(=Y)Z, “X(C=Y)Z, CN, -S(0)yC1.5 alkyl; -SONR'R’, -
SQ.NHNH, or '
"NR SOg'Cl 5 alkyl

said alkoxy is optionally substituted by ~OH, NR“RT -C=YZ, “X(C=Y)Z,
-S(0)y~Cis aTkyl; -somﬁw or ~SO,NHINEL;

25 : R is hydrogen, Crealkyl or “C(=Y)Z;
R’ is.a phenyl, or a heteroaryl ring according to formula HEa-Iilk;



SO2NHNH2, or NR6SO2 Cl -6 al kyl; said al koxy is

optionally substituted by 'OH -NR6R7, -C(='1Z2,
wXedday£s7 -S(O) g C -6 al kyl; -SO2NR6R7 or - SCRidAsbidD4/001477
25 R12 is hydrogen, C. 6al kyI or -C(=Y)Z; R5 is-a

phenyl, or a heteroaryl ring actérding to forrrul a

Ma- UM WO 2004/ 074257 PCT/ EP2004/ 001477 -76 1

~~( NN (ilia (f|| H*I\L
- NH I\Ie|b§|?FH mn(ng %:gelnxliié :>
sel ect ed fr&u‘)ﬁe group S|st|ng Oa-,

R6 .

-0-, -5-, - and CHRG; X2 i's selected fHom the
group consi stlﬁg of RlOC— Oa-, -0-, -S-, and CHRGj

X3 is select @88 rom t he g@8bp consi s@Ag of A ogen, e
hydroxyl and thiol; R10 a Rl10a are independently

are sel ected ﬁomthe L consi st ng.of hydrogen or

Cl-6 al kyl P onally su | TN8X ed mne or two

substi t uent @@i ndepend ) sel ect romthe group

consi sting of “hydr oxy, koxy, thiol,

d - 6al kyl t hi Cl-6 al kylsul finyl, d - I kYl | sul fonyl ,

hal ogen, am ﬁ%&) 6al kWé’nnno c1- %6 kyl am n~o, ,

anmo- C1- 3aliéd, C _3al kyl am no-C - 3al kyl, and

Cl1_3di al kyl armo d-3al kyl,' said phenyl and sai d s
het er oaryl r Khig sdpetaddrm thy seoub senisistingef W CHCRATG0" 57 “NR™ and -
- ORG, (=02 -X(10Zz all,., R4 is

C1- 6al kyI I kenyl , C2-6al kynyl, c3 7cycl oaI byl ,

5C1- 3al koxy- G&zisaéldccbed]ﬁ'omi(h@gﬂ)lplanﬂsmﬁngof- RORIRO--0-, -5, and
(CH2) PR"; wherej 20 said al kyl, said al kenyl, said

al kenyl and sai Eﬂgycl oal kyl are opti onal |y substi t ut ed

by - ‘ X2 is selected from the group consisting of hydrogen, hydroxyl and thiol;

R™ and R are independently are selected from the group copsisting of
hydrogen or Cyg alkyl optionally substitated with one or two substituents
0 ' iﬁdeﬁendenﬂy selected from the group consisting of hydroxy, Cealkoxy,
thiol, Cygalkylthio, Cyg alkylsulfinyl, Cy.salkylsulfonyl, balogen, amino, C;.
callcylamino, Oy sdialkylamino, antino-Cysalkyl, Cy.salkylamino-Cy.salicyl,
and Cy sdialkylamino-Cy.aalkyls:
said phenyl and said heteroaryl ring optionally substituted with halo, -OR®, -
i oW,
- C(=0)Z, “X(C=0)Z
' R*is Crealkyl, Cyealkenyl, Coalkynyl, C scycloalkyl, Cysalkoxy-Cysalkyl, «{CHy).RM
or -(CHy)o-O- (CH,R™

wherein,
20 said alkyl, said alkenyl, said alkynyl and said cycloalkyl are optionally substituted by
-0OH,
-ORS, NR8R9 CE=NZ, ~X(C-Y)Z -S(O)y Cy salkyl, -SO,NR°R or -
SOgNHNHg,
R is a phenyl or a heteroaryl ring selected from the group consisting of pyridinyl,
25 pyrimidinyl pyrazinyl, pyrrole, fmidazole, 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, Cr3 alkyl,
C,.5 haloalkyl and C;.; alkoxy; or R™ is N[(CHy),1;W wherein W is selected from



-OH, +,cyl, -S2NR6R7 or - -0OR6, -NR$RO, -C(=VY)Z,
-X(C=-Y)Z, -S(0Oqg-d-6a~1 SO2NHNH2; R11 is a phenyl

W 2084/ 8R2¥r oaryl ring selected fromthe group PCT/EP2004/001477

10

15

20

25

30

35

consi sting of pyridnyl, 25 pyrlﬁn di nyl pyrazinyl,
pyrrol e, imdazole, pyrazole and thi ophene sai d

e o7 0u A A 00 My Moz

the group cem‘sCENRdg of hal ogen, cyano, CS-3 al kyl ,

hos o oo il Sl Ghad @ B 1= NG 212w

PCT/ EPRSGH) Rbtend (1)ta?zenmmelglmbpﬂ@mteéﬁonghfcﬁroummisﬁng of

o b AN e e g oy UYL, AR R Coadiot
R6, R, F&Hdéh@ldlﬁi@Yleﬁmjﬂ'ﬂtcak@ﬁﬂ Pri prmerth Ry andRd s eftishedsig the same

fromthe g &Qﬂﬁé #2en D m&r%@@m@éﬁﬁb | to form a
cl. 6hydroxyg%ég)?l BﬁoXy Clglas ° B8} to form

Cl1. 3al | cyPauetitiae @p%@}p%y;peragaﬁomxgrgho e;
di al ky'@ﬁhﬂaﬁh&@éﬂﬂbﬁﬂy@oﬂmﬁl when both R6 and R7 are

Foget ers e RERT biethir SBTh ChertibyGpodlkors-C 5 wherein R

pyrroli di 5@@1,7 ot)pﬂaﬂjﬂ Ioﬁidil@lly @bnﬁmw&oﬁm tRse(Hheips idepeXdently

T SRR ol b 448, YO8 ittt n
Cl. 3al koxykedy; 3al kyl wher ei n R13 is R7 or phenyl

0pt|0ﬂ%|£ ssubstltuted with one to three groups

| ndepen % sel ected fromthe group consisting of

hal ogermandymdndeﬁﬂ:daﬁ]lylﬂyb4aﬁlo3lpa§li)al cyl and Cl1_

3al koxy, 61{ SZOt 03; 15 o and p are independently 0 to 4

and o 5; gisOto2; k, rl and r2 are-

i ndeperkdﬁ%hyzzgeiu ;éndeﬁgﬁoﬁm”aﬁdbtﬂm%)z)?z 2d, and,

acid addition salts ates and sol vat es t her eof "
wAgif addidonselisy, hudsatesrad sw?é% tiraeqfswitly tapprovisg that ‘ﬁheans S H(CH:)LR ™,
and &1 hnk R* U8 Sidia ﬁ@ni@h@%’ StherRRanlvBsudbitBled {aﬁbﬁﬁ

unsubstituted phenyl A conpound according to
claim1l wherein: R is selected fromthe group

cgnsw&dntpgmgfac&;mﬁg{o Wdim 1GheRRal Oal kyl

C3. 7cy oal 3al koxy
opt i on géﬁ%ﬁ?@%é@“ﬁﬁ%‘?ﬁ@g lrﬁéu%lp@q 65%8‘11]99 Cayeycloalkyl, Cy
substit Utaalloﬂh Nydikyl afichptidbiliR4ubstrntl phedikyl , C3.7

cycl oak{lg)(sl dpﬁ&n%%%ﬂb?&t&te&{;he&%dg' O (CH2))R11; wherein,
R*is Cy.6 alkyl, Cs.y cycloalkyl, (CHRRM or -(CHa)e-O~(CH,),R"; wherein,
said alkyl and said cycloalkyl are optionally substituted by-OH, -OR®, -NR®R®,
-C(=Y)Z or -X(C=Y)Z;
R" is a phenyl optionally substituited with one to three groups tndependently selected
from the group consisting of halogén, cyano, Cpsalkyl, Cy.shaloalkyl and Cy.
salkoxy.

3. A compound according to claim 2 wherem R* is substituted C. alkyl Ha-c or -(CH,),R’
wherein R? is Ta-Efh.

4. A compound according to claim 2 wherein R is -(CHz),NR®R?, -(CH,),C(=0)Z ar
HCH).XC(=0)Z. -

5. A compound according to claim 1 wherein:




said al kyl and said cycloal kyl are optionally
substituted by-OH, -OR6, -NR$R9, -C(=Y)Z or

WOKEBHO 4237, R11 is a phenyl optionally substi tRACEEP2004/001477

with one to three groups |ndepen%Fntly selected from
t he group conS|st|ng of hal ogen,’*cyano, Cl. 3al kyl,

CL Shal gal iyl 3 Gl 20, SELKDe Touth S0TBRUS, € st .
al kyl, || gelloxC,zdlGHaxd Edionally ettetitite®Bhéyl; Ma- n i h. 35

4(0‘-"2‘:?%%8%??1? (RO B | (G nro=0 7 5. A

conpourkf iaCeaikl, g dycloaikg] TH,) R esreTi,) M (CHOE '8 #ifh,

5PCT/EP2004/00‘%ﬁb%g?ié‘fgfﬁéﬁﬂg%ﬁyﬁﬂd frﬁﬂ&%@&b?&ﬁiQORi-NRﬁf,
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consi sting of
C3- 7cycl oal kyd(= Yﬁﬂ;x«ﬁa@goxy d -3a yI and optionally

;Egﬁ;: : ugﬁg er]z 1{% a Bpte @yy%qﬁe@n%g%r%g%:c%%s%gg of pyridinyl,
-(CH2). R11 or -( (}'j&ﬁﬂﬁdl@yl plyfakAayl, piRiols, mﬁﬁom Pyradolesai thiophene, said

al kyl and sai d cygl oal kyl are ti I ubstl ted
by S OH - ORE, Rge};@ kl f5pnah ugl:@)l tifte Btoups

het er oar yl ring smﬂammkmﬂynhnwﬁﬁsmgmqumqumnsmngmﬁgddﬁm,qmme&
pyri di nyl, pyrlnkﬁé Hﬁ%ﬂ%ﬁ! Hb aﬁ%££ole i m dazol e,
13

pyrazol e and t hi op t'oar ring
optionally substituted with one to three groups _ 10

| PR BARBY 381 BALE ald PTLLER 195 UBEONPESNEE tBc or (CHAR’

al ogen,
C1. 3aWﬁ@¥?ﬂR%1 éﬂhpound accor di ng to cIa|n15 wher ei n
R3 is substituted Cl.6 al kyl, Ha-c or (CH2)aR5
wherein R5 is Ma-I11h. 15 7. A cqnpound a qordln

clhi i sompEvdperopBng ta claipd WANRBRY 18 QC'@MR%( 61032 or
(CHQhaﬁggagLékﬂS A conpound accordlng to cIalmI
wherein: 20 is selected fromthe group consisting

of Cl1_6al kyl,. d _6hal oal kyl, C3_7cycl oal kyl,

C,s. 3@K|é6ﬁﬁymﬁaa&x%i:diﬁgto@ﬁﬁnﬂ)%&@ﬂa| I y substituted
I T R T s S
o (CH2), Rloi,galmr@gﬂkymaa t@h&msuasrﬁdm ihenygy cl oal Ky
ar e opt gdnal @;utﬁ ;dt&tg&&enyqymd - 0?6, -NRSR9, 25
R*is C1 _alkyl, Cseycloalkyl, (CHp)R™ or «(CHy)e- -O«(CH_),R"; wherein,
: said alkyl and said cycloalkyl are optionally substituted by -OH, -OR®, -NR'R’,
-CE=ENZ, X(C=NT
R™ is N[(CH,),),W wherein W is selected from the group consisting of NR®,
(CHy),, 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, a-c or (CH,),R®
wherein R® is Tifa-¥ITh.

10. A compound according to claim 8 wherein R® is «(CHp) NR®R?, (CH,),C(=0)Z or
~(CHz) XC(=0)Z.

11. Use of a compound of formula I for the preparation of a2 medicament for treating an HIV
infection, or preventing an HIV infection, or treating AIDS or ARC,




B." is NN(CH2)212Wwherein Wis selected fromthe

group consisting of NR6, (CH2)3, and N(C=0 Z, CHORE,

vabR®1OHNEIC( =0) Z and CHNR6R . 9. A conpound acrTiErego4/001477
to claim8 wherein R3 is substituted Cl.6 al kyl, Ha-c

or (CH2)kR5 30 wherein R5 is Madilh. 10. A compound
according to claim8 wherein R3 is -(CH2), NR6R7,
-(CH2).C(=O Z or -(CI'12)0Ke(=OrZ 35 11. Use of a
conmpound of formula I for th reparation of a

nedi canent for treatingian V wi nf ection, or

preventing an HIV|nfect|91 r treating AIDS or ARC

V\D 2004/ 074257 PCT/ EP2004/001¥7 -79 R4 R3 RHO/ "N |

%Qﬁrei n RL is selected fromthe group consisting

of CylV kyl, d _6hal oal kyl, C3-6al kenyl, C3- 6a¥YnYl,

5 C3- 7c§tbisedbdzgd|fronoi;e3mukowxs®ag F&hbA, Crghtmaliyl, Saeplkenyl, Cs.
benzyl , %,ﬁ i©i n, said phenyl and said benzyl

opti onaf substltut ed with one to three substituents

5i ndepenfenydigelsb|Ce ety otk liibey ardbeadhsiisiang of
Cl- 6al kyl g, héﬁﬁélﬂ%hhﬂemzyl Sﬂitoﬁéjyl&%%ﬁﬁute@m@ﬂﬁé E?ﬁHé@ K%Stiments
Cl- 6a|ky|th|o nitro, hal ogen and cyang;
or pyridyl opsspdef! &S%%%‘@%%@%EOW Somsizfing Of 631 @ﬁ?ﬁ@i shaloalkyl,
groups inde p@pﬁ&eﬂ Y, HafdaBkBk e €. gﬂ%vttme Rifd) BalgFAWAd cyano;
0g

consi sting of cyano, al k 1.6 al
-6 aRiBebest ?afm%q BR@%@W o1 o Vs g i O Ggepemdenty
10CL- 6al ky! ’seﬁttb@ﬁduh te@ebg Lok uShaGger3 ayday) Cug alkyl, Cu alkoxy, Crs

substituted C3.6al kenyl 4 cycloal kyl, optionally

“subst it ut @g“ﬂﬁqﬁg’aflﬁo@,c@%% aR3, -CH(OH)R5, -(Cl12)o
O ( CH2RNRGubishitutclRG RiTkyL-sGhstiditaf, CiMkdRy-¥0, £allyl, shbstiggiedazalkenyl, Cyg
- (O ) k= ) By 0.
15710 (R byl S & fnbe gty Q-0
d - 3al k6 RE, 3al kyl and sai d al kenyl are substituted

150y - OH R, C=Y)Z, -X(C=Y)Z or Ha-¢;

__(CH,;R\_{?HZ)& T;); (cm)k\E )
e C)—N
([Ea) (TTb) (Tic)
_Wherém,
said alkyl, said C;.. 3alkoxy~C1 qalkeyl and said a]kenyl are substituted by ~OH,
NRR, -C(=Y)Z, -X(C=Y)Z, ON, -$(0)y-Cr.¢ alkyl, -SONRR’, -
20 . _ SO NHNH, or
“NR®SO,-C, g alkyl; |
said alkoxy is optionalty substituted by -OH, -NRR’, -C(=Y)Z, -X(C=Y)Z,
-5(0)-C,.¢ alkyl; -SONRR or -SO,NHNH;
R¥is hydrogen, Cr.galkyl or -C(=Y)Z:
25 RSis phéﬁyl, ora Eéteréaryl ring according to formula Illa-0h;




-NR6R7, -C(=Y)Z, -X(C=Y)Z, CN, -S(Oy-C-6 alkyl,

- SO2NR6R7, 20 SO2NHNH2 or -NR6S2-Cl-6 al kyl; said

WO MO 74287 opti onal |y substituted by -COH, - NR6RGI/EP2004/001477
-C(=Y)Z, -X(CY)z, -S(Oq d - 68;6' kyl ; - SO2NR6R7 or
-SO2NfI H2; R 2 is hydrogen, al kyI or -C(=Y)Zz, 25

RS i s phenyl, or a heteroaryl ring according to

forml a ?r?wu h: WD 074257 EP2 1477 ™~
N~~"N 93 x3 JUa) (t@a (nve) Herp o) (mc,igI§ >
NNNO v ilt) (11 jgl)ath Whierein XI'Ni s =

sel ected fr t he group nsi sting of RlOC-ERlOa, -0-,
-S-, -NR6- d - CHRG; 2 is sel ed fr t he grou
consi sting of RLC=CRl0a'-D-, -S a t) R‘%Hh )3 is B

sel ected fr t he group r1n3|st|ng of hydrogén
hydroxyl\%ngq hiol; R , Qd._ R10a i ndependently are
ro

sel ect ed the grou stingl ofp hydrogen or
Cl. 6al cyMN~gptionall i tuted h one or two
substituents indepe dently sel ected fromthe group
consi sti ng hydr oxy, 6al koxy, dﬁmthlol

Cl: 6al kylthio, Cl-6 al kg g)ulfl nyi,
Cl - 6agyl smhf:mmyl hal ogen, ami no, t-., ' Cl- 6al kyl annno,

Cl - 3dl al kyl agn %?ee@é%({?:l%%r%%gc%smng of RC=CR™, -O-, -S-, -NR®- and -

Cl- 3al kyl am o
Cl - 3di al kyl ani ﬁ»‘b%l 3a| kY1l; said phenyl and sal d

R, - NeR7 e BOR G SR R LR 0y o e o
C2. 6al kenyl , X'dps Fﬁm the gouyeopsibtinglokjydrogen, hydroxyl and thiol;

Cl- 3al k 1 3a
G oy ot 2 B ] 43 100 s g conpa

al kynyl and s ahl‘ﬁI@%PB OB &1-4aly fmﬁenaélpiﬁmhﬁﬁ@wiwth Shie o two substitmens

substituted byjmi&¥dn clectddfemthe g6k &é&l&mg e%(h%ﬁr&)z {Cy.salkoxy,
-S(0O g Cs-6al kﬁjéﬂ? 2NR6R . or -
phenyl or a he 10%1rf§1F‘Y1F}3F‘i’1§:1 sdkdeting LG e OQYIOIE?QPE‘Z‘“’ amino, Cr.

consi sting of alkylamino, C, sdialkylamino, amino-Cysalkyl, Cy salkylamino-Cy.gatkyl,
and Cysdialkylamino-Cpaalkyl;
said phenyl and said heteroaryl ring optionally substituted with halo, -ORE “NRR’,
C=O)Z, -X(C=0)Z;
15 R*is Crealkyl, C;salkenyl, Cyealkynyl, Csqeycloalkyl, Cysalkoxy-Ciaalkyl,
{CHy),R™ or {CHy),-0<CHy),RY; wherein, |
said alkyl, said alkenyl, said alkynyl and said cycloalkyl are optionally
substituted by
-OH, -ORS, -NR'R’, -C(=Y)Z, -X(C=Y)Z, -S(0),-Cr.calkyl,
20 | ~SO,NRR or -SO,NHNH,;
' ' R"isa phenyl or a heteroaryl ring selected from the group consisting of

10

pyridinyl, pyrimidiny] pyrazinyl, pyrrole, imidazole, pyrazole and thiophene
said heteroaryl rhg and said phenyl optionally substituted with one to three
groups indspendently selected from the group c.onsisﬂng of halogen, cyano,
25 Ciaalkyl, Cyshaloalkyl and Cpsalkoxy; or R* is NI(CHp).l,W wherein W is
selected from the group consisting of NR®, (CHy),, -N(C=0)Z, CHOR®,
CHR® CHNHC(=0)Z and CHNRR’;
n, 0, p and q are as defined below and s1s O or 1;
R®, R, R® and R’ (3) taken independently are selected from the group consisting of
30 hydrogen, Cy.alkyl, Cy ¢hydroxyalkyl, Cy.5 alkoxy-Cy.s alkyl, Craalkylamino-Cys - -




pyridinyl, pyriinidinyl pyrazinyl, pyrrole, imdazole,
Yr280407d25and t hi ophene said heteroaryl ring amdTga2eD4/001477
phenyl optionally substituted wi tfy one to three

groups i ndependently selected fromthe group

consi sting 1had egen; ) - | s
Cl- 3hal oal | Eg{(,}f 'angg%%}}%g% )(/33’,-3%% %(ﬁf%’ile%[yo()% )aﬁjl W& attached to the
wher ei n W i $meggioges gemiley may e tgropetbordomgtwiigheritrogen, to form a

NR6, (CH2) Spyﬂoﬁi'éjgé,'p@eédingﬂgggzing %gﬁg@u =0 Z and

CFINR6R7, n, o, p_and_q are as low and s is
0 or 1; %@Pdﬁ(ﬁmmeﬁmfﬂﬂ@ﬂ"iof‘lﬂ%'en i ndependently are

sel ect edz {snQMRckdich 0 xS bt 20 hydr.ag - R
Cl- 6al kyl , r,h%ﬁ?- & ﬁ%ﬁ%l,ﬁ% 3 al kld%g“-ycl?é aﬁgﬁ‘“?ﬂkymhmmR
C1- 3al by! afihd¥epensl eupionadiy anlestiased withone krbise g7ogps adspendently
-81 al kyl  as1ectdd ficin 6 gldey baii¥isiifly SnaRRd ¥an8)C, G kildy1, W), 1and
both R6 an Bgl ar e attacﬁed tg@gt' he gﬁ%re}]ﬂﬁitr%ajgl’atlgﬁrﬁhom -
t hey may be? *together, along with the nitrogen, ‘
to formmisOgyBy ol i di ne, - pi peridine, piperazine or
nor phol i ne;, X, and Y are independently -0- or -NR6; 5
Wis hy&@&&fmﬂaﬁﬂ%@ﬂwm‘@@émﬁ: NRG6RL3,
d _6al kyd is 0@ 23al koxy-d _3al kyl Wierein RI3 is R or
phenyl optionally substituted with one to three groups
i ndepende#t 1 12 gislindspenderttlySrto thhaad §oh+edrisd; std,ng  of

hal oggga I 3. hal oal kyl and 3 pds 1
A oty R T £ i oty ek Bl R re PR gt i cma?,
and on4plaad Ry is seisdioted pheniyl, R is cgireg tha uBsubstituted phenyl.
jgndeperidently 0 to 4, and 5 > (rl1l +r2) ? 2; and,

acid addition salts, hydrates and sol vates thereof;

wi t¥- U@ oppspmepundheftfomiven! fan tespre@ationrl @ medi¢ament fondreating HIV
Ru i“fs‘?“ts’_b‘bﬁd(’b'td“fged) @Pﬁ"aﬂ{g; 1vzﬁ%réit$ &fd?ﬁfedfc&ﬂ@nt isdsuitfable for being co-
uns : e enyl . . e of a conpound of

f oreiniteigrt i BLIE bie ceinreiog sl e TG HBR(oRGHING of HIV protease

t r dehibitar, Prcleosidafrexsrsedranagiptasd iintdpitbs, abrainoviddsidewedsrsd anscriptase

Saliifhitier] CBRE fHhibitsrs 3Hd LidPhSioh BhibRGsNg co- adm ni stered
with at | east one conpound selected fromthe group

consi sting of HI'V protease inhibitors, nucleoside
rev, rig transcriptase inhibitors, non-nucleoside.
r evier S8° BartRg e plals B whassin Brereiese taggpissinbite isselegigd from the

Vi ral giodp t@Rist UridoPidine, hdivadse, BEmOLiHL, RO cHAPirk afll Badtine,
wherein the rever sg transcrijptase inhibitor iIs

sel ectEHR oM Trand gramge auie e praigass nibiis is sefopfed from the group

| ani voetiskeng ofistaneiHRon.t R eiftna b, ReiRRet, ShA¥UdirMBpinavir and
rescri t°-£ . sustiva and viranmune and/or the protease

i nhi bi Y% selected fromthe group consisting of

saqui nav! r, ri t_onav! r, nelfinavir, | ndi navi r,

AMYERAY b 4 cém%?)ﬁnrha(% Iftgrm%PadI' ac%raa}rzxga {(]Jac alir.rn'l 1 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 a medicament

- for treating an HIV infection, or preventing an HlVAinfection, or treating AIDS or ARC, wherein
the medicament is suitable for being administered to a host that 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 the preparation of a medicament
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.




14. Use of a compound of formula | according to claim
11 for the preparation of a nedicanent for a

WQRH0e9TR8% reverse transcriptase. 15. Use of aCI/EP2004/001477

conmpound of formula | according_ é%)_ claim11l for the

preparati on of a nmedicanent for treating an HV

i nfection, or preventi ng an HV infection, or treating

ALES or_ ARC, rel n . .the nedicanent is suitable for
&BW%HSE? et ¢rEprisipg a thepapentistlyefiseivaipantisy of 2

St r aicBmpdunlo¥for@xpressi ng a reverse transcriptase with

at | east one nutation. 16. %Jse of a conpound of

formula | according to cla 11'R¥ or the preparation

of a medi canent for treatln n HV infection; or

preventing an HV inf edii orNtreating jAl DS or ARC,

wherein said strain of HYW eWNhibits reduced

susceptibility to efavirenz, gélavirdine or

snevigmpipe. WO 2004/ 074257 PCTI EP2004/ 001477 -82 17.

A pharnmagceutical_ conposition conprising a

t her apefit’s sdedtsy fiom Be giopn copsisiing of Cretlkyl. Cobatptiohd etlkenyl, Cs.
forrrulaﬁajkyﬁgaRSR /1 ON 11 R 5 wherein R is

sel ecte group consisting of Cl.6 alk

|
Cl - 6hal FYCZ é&iﬂgﬁﬂ’(@hﬂkﬂ eBenybidapRAyl WheremYsa:d phenyl and said
C3- 7cycheas byﬂlona@ subfitieX Witkhnedo kit subfi@ity ind8pdently selected from

10 ot 1 ot OB BT S AR, GABieot kel oSt ielalirE Crlioltio, (|

i ndependeathhlpescindeyad; from 10 the group consisting

of Cl -6h
21 ohal o Vsl or e PRy bR ¥ e e seopmpindependenty
cyano, R2 Sﬂ@c@*fmw the gronp yonstisthg eftixlogers byayio, <1 patkyilt CiteBilloxy, Cy.

with one t pendently selected from"
the grou ag%nglgagﬁong ‘fé(ﬁkﬁﬁg cyano, Cl-6al kyl,

15d - 6al ysubﬁﬂtﬂted oﬁgadllgomaamml salk@faC, M RHTinted Ty salkenyl, Cs

20

25

Ei ol i E %F%l S“bsgﬂ’é%’lt Gl iy G PERS-(GHo).-O-

cycl oaI(l@}io)PR ﬁﬂRﬁﬁlaCt%Y)EubﬁChY)H@dIsG: 6al koxy,
~(CH2), A5, - CH( OH) RS, (CH2)o o (CH2), R5, - NRGRY,

- ( Y)Z -X(c_v)(zq]ﬂ Il a-c; ng) - (CH) ( kloE‘ (C
) ki -( )~ Jra ) 'ND xrz-
SR o %:J ue
(k=) (Iic)
wherein,

said alkyl, said C; salkoxy-Cy.satkyl and said alkenyl are substituted by -OH,
NRR, -C(=Y)Z, X (C=Y)Z, CN, -S(0),~C;.salkyl, -SO,NRR, -SO,NHNH,, or
NR®SO,-C,.calkyl;
said alkoxy is optionally substituted by -OH, -NR°R’, -C(=Y)Z, -X(C=Y)Z,
-8(0)q-Cy.s alkyl; -SO,NRR’ or -SO,NHNH,;
'R'is hydrogen, Cy.salkyl or -C(=Y)Z;
Rs_ is phenyl, or a heteroaryl ring according to formmla ITEa-11Th; |




Can

(Ha) (M (Ilc) wherein, 20 said alkyl, said

3al koxy-Cl - 3al kyl and sai d al kenyl are substituted
WZMWQSNRGR? -C(=Y)Z, -X(CY)Z, CN, S(O) q PCT/EP2004/601477
Cl- 6al kyl , - SO2NR6R7, - SO2NHNHZ2,
NR6S02- Cm 6al | cyl; said al koay |857’ opt| onal |y
substituted by - C]—| - NR6R7, -C(=Y)Z, -X C—Y)Z

-S( O g- I kyl; - R7 or NHN R12
hydrogen al kyI - phe y or a 13
heteroary | ng accor to for N,

2004/ 074257 /EP2004/O 477 -83- Z XI N 51 \ N~

(ma) (HIb) ) (m'd) (@I}g N, N ( ) (I\/p wherein

i s select e om t he gr H conS| sté]gg FY¥P=CR o0a €)
-0-, -8-, - - and 5 X2 is selectedfrom

the gr ou}s'chs(m sting OC:CR” -S-, and

-Cl M6- -, 1X3,1»j;s sel ect th%p consi sting of
hydr ogen, Niwdr oxyl ol ; R10 R 01 are
|ndependently are se ected fromthe group consisting
of -~ hydroggngor Cl-6 al gyl optional substituted with
one or two substituents ndependently sel ected from
t he groupwbemrsi sting of hydroxy, d 6al koxy, 10 thi oI

d 6a|ky|th| IIr | sulfin f bsS
hal ogen, am X;]EJIS S%%?fgd Bal Ky am conylﬁngggl? ‘I%R(I%l n#% S
amo- Cl . 3al kyl ;CHR% 3al kyl ammo- Ol - 3al kyl, and
5 C . 3di al kyl aﬁzﬁ]&legea %ﬂ%&?%ﬁro%ﬁdoﬁm#ﬁggy mé_ i&aldj -S-, and -CHRS-

heteroaryl ring opti halo
-OR6, - NR6 R7X is @éaem)ﬁp@ the grpCRo@yifting Bt hydmgen,élydroxyl and thiol;

Cl. 6al kyl ke
G S B bl k}ﬁ/}%é inderc Gty oo %ﬁ’%@%’%lﬁm of
wherein, said &Ydeggen oG- MW@Y %ﬁ“@t@l%ﬁﬂﬂp OpfeP substituents

sai d CyC| oal ky ﬁnd@ﬁeﬁdéﬁﬂ} he@é&?édlﬁbm ﬁi Edﬁtsl@tglgk& h?rcgﬂqr, bsa]koxy,

10 soog_{z’Ra R7 Rgf@ s@g(m@wlmcu salkyl %mﬁﬂl%suﬁ@t%rb@@gw amino, Cy.
r |.ng sel ect ed falgMAnithe CYIRUBIHARS amkdoRd ,Aky1 P8 Mno-C; sallyl,
| | and C; ydialkylamino-Cy salkyl; o
said phenyl and said heteroaryl ring optionally substituted with halo, -OR®, -NR°R’,
C(=0)Z, -X(C=0)Z ‘
15 - R*is Cp sa]kyl Cagalkenyl, Cg,ﬁalkynyl c”cycloajkyl Cy 3a1L.oxy—Cl_3a]kyl ~(CHp).R"

or

~(CHp)-O«{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)-Cy.alkyl, -

20 - SO,NR’R” or -SO,NHNHa;

R™ is a phenyl ar a heteroaryl rmg selected from the group consisting of pyridinyl,
pynmdmyl pyrazinyl, pyn-ole imidazole, pyrazole and thiophene, said
hetercaryl ring and said phenyl optionally substituted with one to three groups
ilidepén_denﬂy selected from the group consisting of halogen, cyano, Cy.; alkyl,

25 Ch.5 haloaTkyl and Cj 5 alkoxy; or R™ is N[(CH,), W wherein W is selected from
the gronp consisting of NR®, (CHy),,
-N(C=0)Z, CHORS, CHR® CENHC{=0)Z and CHANR’R’;

n, o, p and q are as defined below and sis O or 1; _

R®, R’, R® and R® (i) taken independently are hydrogen, C;_salkyl, Cy ¢hydroxyalkyl, C;.
30 salkoxy-Cy zalkyl Cpsalkylamino-Cyaalkyl or Cpsdialkylamino-Cy salkyl or (ii) when




pyri mdinyl pyrazinyl, pyrrole, imdazole, pyrazole

and t hi ophene, said heteroaryl ring and said phenyl
WELHD-694RI7y substituted with one to three groufECT/EP2004/001477

i ndependent |y sel ected fron1theé?roup consi sting of

hal ogen, cyano, CI-3 al kyl 3 hal oal kyl and Cl -3

al koxy; o d TN R he o

from t heg%ﬁuf)ﬂdi%%{se |(ast [ ngl‘ﬁf\(g Eﬂ() %ﬁ%{t 6ﬁﬂ%§@%%§%km together,

CHORE, CHrenaCwrl-ze m@p@nawomwmkdme mipending pipsckzipe ar worpholine;

as def ixnegdi PelowaRtiesn) S oPNRE: 1; R6, R, Rs and R9

(i) taken |ndependentl are h gen, C 6a|ky| 5

Cl. 6hydr s Ryhrsen Yd@zy Gﬁ@ﬁﬁké@yli R Crsalkoxy-C; salkyl wherein R -

5 Cl . 3al kyl amer §en A abko ub@i‘cﬂt@ﬁj{vﬁb Kﬁélt@ﬂfﬁ‘& ggm %e%en@énﬂy

(i) when 2004/ 0 4257 PCT/EP2004/001477 bo

R6 and R7S AR ¢PuEiFReOR oY BRge - ?a%kéf}ncu shelpaliyl and C,.

may be takm@myogether along with the nitrogen, to

forn1a1f%érqi|d|ne pi perid ne, piperazine or

nmor phol *X, and Y are independently O or NR6; Z is

hydr ogeyund RWeHiRdepéndekely O@laeaxy + pNHR1L3, d - 6al kyl

G _3al kaoxy- Cl. 3alkyl mhereln R1£ is R7 or phenyl
10optlonéllFé Shbstituted with one to three groups

nal opor oes e GEENR O HFs Do r oo, 10
3al kasiadditios @lisFydrates andjaqni gidiion mﬂte,ﬂgﬁtﬂ&sl BIh@/SOBrate@ théreof, with the
and %‘oﬁgo %ta:] vﬁleg rAQ (%H%(Rm %g ¥ and.r 1{11 f2 @Qyﬁglt%tea §euy1 is other than

i ndepende
aci duréaléﬁhtmtqﬁrphgm madnnytum@@t mﬂ ompkdmmmttcal@nacs@tﬂtbée cartier or

15 C\% g rﬂ@%}%ﬁt sﬁfﬂ&eﬁﬂ.{p\{)@ﬁeﬁﬁiﬂs{?&bﬁ? rﬁlﬁﬁpsle Esstg\f%%rﬂeﬁ R lreating

phengifeas igted by BymatH g wg@@e@w| wrm edorinkihifing HIN.
adn1xture with at | east one pharmaceutically
acceptable carrier or 15 diluent sufficient upon

adei Alcshp@indaftokdingotlapg@hie or nultiple dose reginen
for treating di seases nedi at ed by human

I nmwhedsf i ci ency virus or for inhibiting HV. 18. A
compound according to claim1 wherein 20 R is

sel ect CoNnsj.st i a I

20haIoaI%@SS&%E%#éﬁgbgnﬁPCegﬁ 5l ég%FQ?€§d9ﬂﬁx(%ﬁg&ﬂwiC”
cycl oaplymyl Ceiq@Ioalkﬁon» «Beoxp-Cal ﬂly}’ll, Jphertybang beand) vereny| |
wherei n, said phenyl and said benzyl optionally

substi tut ed g4l Inﬁbnﬂr&ﬁd kR4 Béﬂ’zﬁ% &Eﬁ'} dbMRR:S with one to three substituents

|ndependentl e fro e group cqnsi
Cl-6 al kyl, dﬂ&fYagF Hrom the g@ouR L iging 2628 L,  halodily,

hanaIIcoxyChgﬂhﬁmahkwmbﬂh&m(nkh&ﬁﬂmhahﬁghﬂogﬁdndyﬁmo,
25 R2 is phenyl or pyridyl optionally substituted with

25 one togkhr
Ny e s
al koxy € Qgte om the group consxstmg of halogen, cyano, C1 P a]lcy Crs alkoxy, Cyg

alkoxycarbonyl and CONRR’;

R? is substituted Cy¢ alkyl, substituted C; 5 alkoxy-Cs.; alkyl, substituted C,.5 alkenyl, Cs;
cycloalkyl, Cy.¢ alkoxy, (CH,)oR’, -(CH,)o-O-(CHy), R, NR°RY, C(=Y)Z, -X(C=Y)Z or
30 - ITa-c;



al koxycar bonyl, and CONR6R7; R3 is substituted Cl-6

al kyl, substituted Ct.3 al koxy-Cl.3 al kyl, substituted

VO 30@/02kENnyl , C3_7 cycloal kyl, Cl.6 al koxy, PCI/EP2004/001477
(CH2)aR5, -(CH2)p o-(CH2)pR5, NRGR , C(=Y)Z, -X(C=Y)Z

or 30 Ha-c; WD 2004/ 074257 PCT/ EP2004/ 001477 (+p-

X85 - '* -(CBI)k~( aJ - (CFx O - (CH2)k1t RN
R R12 (Ha) (][Fb) (110) wherein, said allc %a.d
C -3 al koxy- C134 sa (&Hﬁg yl—a
substituted by Oﬁcﬂzgl\l Y)7Z X(C-Y)Z\ECB
-S(Oq G -6 al kyl ;"% or RR6S02

Cl-6 al kyl; said al koxy is optl onaIII‘y substltut ed by

- OH, -NR6R7 -C(=Y).Z@aX(C=Y)Z, -@is) g G _6 aldd ;

- SO2NR6R or - SO2NHNH2; R12 is hydrogen or -Q=Y)2; RS
is phenyl, or_ a heteroaryl ring according to fornula
Ma or DI b:¥hegim Ny X3 X3710 (11a) (RIb) wherein X is
sel ected fromthe group consisting of -RIOC=CRl a -0-,

-S-, Waid alkyl GHIRG;.; alké2y-Cg; dlsll &t seid aflepiudeebsgtmedby -OH,

ConSt SUfgeel e BIDCERRIOA ﬁgps@sﬁ%ﬁﬂfsqm%géqﬁﬁm,m

5hydroxy4m&sujz-(gﬁ|amy1; R1 and Rl0Oa are independently are
selected fromthe group consisting of hydrogen or Cl -6

al kyl optjognal]y substituted with one or twg
Subst i ¢ xmaam@w ittt O MR RO HEEHS

consi stisn@), @, sg(ys b kaxye,; t hi ol
A _6al kyl't Ri o, aI kyI sul fi nyl,” Gs al kyl sul fonyl,
‘hal ogen 1z @m no, CI -6 al kyl al uino, C-3 dial cylamno,

am no- &3 aqergqnorcSFC—é’)éo al kyl anmo-d -3 al kyl, and
Cl -3 dial kyl am no-d _3 al kyl; said phenyl and sai d
het er 0aRY plehflgoraMeteaani iy Subtabh td o MTE O @O,

-OR6, -NR6R, -C(=0 Z, >§(C—-O)Z WO 2004/ 074257

PCT( EP2004/ 001477 -86 R4 is C -6 C2-6 al kenyl aI kyl ,

G -s al kenyl, Cs-7 cycl tyl, d a\?ﬁNcosy
alkyYil, \(N
X’ X
10 (ka) (Ik)
wherem,

X'is selected from the group consisting of -R°*C=CR**-, -O-, -5-, -NR’- and -CHRS

X2is selected from the groip consisting of -R®C=CR*™-, -O-, -$-, and
-CHR*;

15 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 rom the
group consisting of hydroxy, Cy¢alkoxy, thiol, Gy sallylthio, Cys alkylsulfinyl, Crg
alkylsulfonyl, halogen, amino, C; ¢ alkylamino, Cy.; dialkylamino, amino-Cy.s alkyl, Gy

20 alkylamino-Cys alkyl, and Gy.5 dialkylamino-Cy. alkyl;

said phenyl and said heteroaryl ring optionally substituted with halo, -OR’,
“NR'R’, -C(=0)Z, -X(C=0)Z '



-(CH2).R11 or -(CH2)o O (CH2)PR11; wherein, said
VDRPV4/674257d al kenyl, said al kenyl and sai d cycl@adadooaroier7
are optionally substi t ut ed by -Od, -0OR6, -NRH ,

-O(=Y)Z, -X(C Y)Z, S(OQ G -calrf1, 5 -S02NRIR or

serect o ' Conathh 6o PSR Contiolet R oty giony-Cus iy

pyri m di(G¥h).RY beg CHY),-O-REHL )RS whersijazol e, pyrazol e,

.said heteroaryl ring and said phenyl optionally

- 10

15

5 e U RSt o,

Cl - 3 al 4o, -NRPRB-drakrpa Fk dg Xy; or R' is
10 N[ (C W\/\hd(:e(rglyaﬁ ers?gg’el g?:tﬂeé gmthe gr oup
consi stP fR°1N ), -, -N( C—O)Z CHORE, CHR6

CHNHC(=0) Z and CHNRGR” n, o and p are as defined
bel ow &ilisa ph&lyDortheﬂaroﬁm select®dl fﬂuﬁgthggroﬁb}:oﬂsﬁﬁﬁgofpyndmﬂ,

i nd .hyd |

0 - by A7 St By et B mf1eEpristepid ety g and s pheny
al | cyi a’@ﬁﬁ@ﬂ]@lsut@hiatddyhﬂmne@b th3eedjralpk jdependentIplseld-tal fkonh the group
or (11 koithfe ibnahiath RRoA0 31 & ﬁsag dic ﬁ&mﬂm@ is

nltrogen atomthey ma
‘the ni 8HEgdn:! 2W@fhﬁl@mﬁ‘fas qslecﬁetbfmmthegmnp @mmtﬁhgmé “NR®, ~(CH,); -,

o "N 2 U SRR R el el gyl encent 1Y ©

Cl1- 3al koxy-d - 3al kylwherein R13 is e or phenyl
opt | on&i ¢ §ndpipse e5 detinedtbelgw dndsriel eds t hr ee gr oups
i ndependently selected fromthe group 20 consisting

f hal B el
A koiymﬁﬂsléiﬂﬁn (%‘%ﬂn&d 5#‘8;3 Pﬁ%g%gn%:‘/ LaGhE, ¢ Cﬂyd?bxyalksﬂ Cus
and o 3-]][5 Zﬁﬁw 0-Goys allgrlpr Cos dipllsy: éﬂﬂﬂtqr{,n ) when

0 to 4bothRy ab@PR'aré atﬂac}ﬁea)to Bie sangl nitrégén a86ih ehegl@ﬁyu)b @dken together, along

sal ts, oIvate t hereof, w.th the prov
t hat V\Hm{ @kﬁlﬁ%ﬂgg{g@ e, piperiding piperazine or%norpf:uﬁme,

) substltut ed phenyl, R2 |s ot her t han unsubstitutted

20

25

phenyl , andYaremdependenﬂyO or NRS-

Zis Cp.g alkoxy, NR'R®, Cy.¢ alkyl, C; salkoxy-Cysalkylwherein R? is R” or phenyl
optionally substituted with one to three groups independently selected from the group
consisting of halogen, cyano, C,.; alkyl, C,.; haloalkyl and C; ; alkoxy;

nis 0 to 3;
oand p are independently 0 to 4 and 0 + p S 5;
qis0to Z; . |
| k, r1 and 12 are independently 0 o 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 unsubsu‘cuted phenyl.



