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BENZYLTRI AZOLONE COMPOUNDS AS NON- NCLEOSI DE REVERSE
TRANSCRI PTASE | NHI BI TORS The human i mmunodefi ci ency

wQR00s1433/ i s the causative agent of acquired PCT/EP2005/007893

I mmunodefi ci ency syndrome (AIDS), a disease
characterized by the destruction of the i mune system
particularly of the CD4+ T-cell, with attendant
susceptibility to opportunistic infections. HV
infection is also associated with a precursor

Al Ds-rel ated conplex (ARC), a syndronme characterized

by s tons such as persistent generalized
BN ARG AP OPEFRS AR WBTGHT - oRR/HREh, TG PRRY, TVHIBITORS

ot her retroviruses, the H V genone encodes protein
precursors known as %g and gag-pol which are
pr oc&bebumby imhwmnedefdiensy vireakléV tothatfusetdve 4gent of acquired

131“.1?163 c1é'n%§’ SimiEorhb @Hﬁﬁ:\‘f)' Qaﬁéﬁe &}B-ﬁctenzed bg the destructl%n of the

onucl ease’ |ntegrase and mature structur
Eﬂmﬁlﬁé systempagtrudarly ofithe £lydt Ffoqﬁfﬂowth hﬁt@q@}ﬂbwg@itﬁélw to
%% poreitigidilR 6 RIHEY i9RctRin 1 ek&BdsbMiated et d 19‘é§ur‘dd>1rM$)s—related
nsiIe %@E e efforts_have b%?g)fdl retct ed towar dstt ) JJized
ETRBIOIABE ISP TSGR BY SXFRIGTS §u QG et gencralize
BazyHadenopathy; tntd anhdawdghtdbdse chenot herapy targets two
crucial viral enzynes: HV protease and H V reverse

e PEEBBR Sic{ et Guir G BORTY Shadthe encodes profsin precursors
kheirracgighad gaa*pglgw@s 88 mceswd\m tShmérprgﬁq:@{seDo Afford the

Efﬁt&efs@ r}eve'fﬂeQMrﬂéc@:tﬁée\’(ﬁTﬁ %ﬁ@ﬂﬁﬂ@ase/ﬁr{{@g@s@émﬁmstIqufural

e tr ment of in ection w.th human no I ci ency
piqteigs Pﬁﬁ%‘é VEUS e Eﬁrr@maroﬁﬁl%?m%ssw@ge@st87t§e B’GPduEtlon of

BerrkAIB 1ﬁﬁctld\k%Wu@§ \(%rﬁﬂféﬁiﬂléeffdﬁsﬂﬁifé b&A\ifbRAvhadahe control of
%{, I\/Elin ﬁh gﬁ) g[ 43-1572) Two general classes

R kOB of sFalbhenredeh @i mdent i i ed: nucl eosi de

reverse transcriptase inhibitors (NRTI) and
non- Guciesibsiwidable vismsethtrapp mgétptvasautiahﬁtﬂl emayses: HIV protease

%W“e"ew Hafedteans ¥ %rﬁoﬁt ?frh ?1%?:%‘%%%&2%2?#{:@? ‘the state of

thetet alioineg qurfﬂmqﬂaerr Fop9 5$t6é 7@@Rr 5 Sbafai atrgi D. A. Vuitton, Highly
EEﬂvQ ?&%Dﬁlttﬁéﬁ%}d{}? AART j;%g tl&%%éﬁt T)’&fe'ci‘i'JH With BBk’

alternative s r v

PREE R T Be hdbrase %’r %@ae%%erdéf%? €6¢3-§6 B. De Clercq, New
DeAd@sentseh AnAATE Chenshaip, @irendead. Uh@mmmnessm:—sidls‘n) Two

reverse tra e -has. DNA .edi apa

EeEH <t PR FLBRERS T DER Pt SRh Bp Rk Fonscriptase
hihdeikearsl ENRYT) alnd anoin gy dl dosi dia nevesse $iad ecriptiask dhibinets (NNRTT).
continuing the elongation. Currently clinically used

NRTI Rty B 74-d VA i B Akl dosi I (HARP ANy WAL must be
phosphorylated prior to interacting with viral RT. The corresponding triphosphates
function as competitive inhibitors or alternative substrates for viral RT. After
incorporation into nucleic acids the nucleoside analogs terminate the chain elongation
process. HIV reverse transcriptase has DNA editing capabilities which enable resistant
strains to overcome the blockade by cleaving the nucleoside analog and continuing the
elongation. Currently clinically used NRTTs include zidovudine (AZT), didanosine (ddI),
zalcitabine (ddC), stavudine (d4T), lamivudine (3TC) and tenofovir (PMPA).

NNRTTs were first discovered in 1989. NNRTI are allosteric inhibitors which bind
reversibly at a nonsubstrate-binding site on the HIV reverse transcriptase thereby altering



zal ci tabine (ddC), stavudine (d4T), |am vudine (3TC)
andtenof ovir (PMPA). NNRTIs were first discovered in

wa9R®018RTI are all osteric inhibitors which bPCOEP2005/007893
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reversibly at a nonsubstrate-bipding site on the HV
reverse transcriptase thereby alteringthe shape of the

aBé siePe DF HR aofivdXiR Kk bREkRRINOERAGER aR6¥ityY | (RYW. BRckiit, Tr., Non-
Buckhei t, Jr. Nonnud%zi e reverse frans pt ase

nghenst edfegerseﬁrézlng%zg@tsef whbitogs persReefes ép%&kgmgeutzc compounds and
GoufEgidNfis tramheat of i &GhRed@s Expee@pimninvatic M icnE@At1I008)1423-1442;

S g b AR A SR R et
tthemagicefilptVas énfectibinbiritivire] RAINFRPBSB: 168 17 G t Meylaplhedimerging Roles
Ng}&ohw@éx&,@fg& ﬁé»erﬁﬁ#gg? e@&% ?ﬁ%bzt&rg %A;%%%ar? %@é@ Spgu g5 2001

nmer gi ng n- Nucl eosi ; _ _
B b ) ALBoTE AV e aFoal Fosbesslt MR Esgyeve brapgdentifiedin

2ROTbE& by, g&%ﬁ%e ﬁrﬁf%{ﬁgﬁ haVé€beeh f&?f)ﬁo‘y(feé ForuetitRtapy: efavirenz,

cl asses o hay, n.i nt.i din the

R B RERe R AU g, ot e R SR s lotspf compounds,

fz@ ﬁ/zti-dl adtiheia p‘glidusfqawldy&ﬂ‘Zealdalethe NNR’]TI@ pedehted a low barrier to the
%’enrcg b grr!flé esm&anl%%\) s{)ra‘t;lr%s%nd)(: lnss-3 npecgicg xut;gl Iggug res19cance

VIV
(fmq@klllt%f deyelogs wcihtohby aNIEgIe poipt eseaticedinghé BW. barrier to
the emergence of drug resistant H V strains and

clas %ﬂ@é‘drﬁhﬁaﬁ&ﬁh@@ 'let:llf NQTfse 81s3hANGERTT:80Y Qﬂtnlx cases,
devel 0 |nt mutation in t R
\Wi?llnéﬂ‘@@ﬁ#i"?’féfﬁff w@% 19788 aw? s Wts digrase BIOZPISEIORNUSTNNRIL herapeutic
I@ﬁ@bleﬂn@ réamY. Tas escktdls af@ﬁét@aﬂe&tweh @t@bnvd patenti@idbevere adverse
and sl owed di sease.p SIO g@g)lca
FRRHIGBR AR OGS TE BRGHRE FRf AP OPHEDE SN AT Baspro VAR pdoit at creating
efift@at dnog-resistaht vapiahts @fitvéld tqulﬁrntelaal dnyd reever teamdt\qsth&e There
r@r%&ns %rﬁ%ec? b %56‘5810%31% wﬁﬁ q{;ttl ﬁ%ﬂ%ﬁd @9%89 USRS Necurring
dcamarrtesmamS@ﬁHWar iants of wild type protease and

reverse transcriptase. There remains a need for safer

dr ugg Wobs@ass FhE]Ysh@cg BERS Ly |19|9§VY Re R@Hﬁn{:&'qumd/ose heterocyclic
sisfant, stral ns O

oCCurri

ﬁeﬁmoélﬁggoégﬁ?lﬂlér ngch q_rgg)@tasgmrq_c ap@ﬂ,ap V%gtozéﬂ Heterocyclic groups
diigtdsese heterocyclic conmpounds of fornula 1which are

pot assi um channel nodul ators. Heterocyclic groups

di sclosed include, intep—glge-, | a and Ib where Zis O

or S, Z1is O Sor NR@@mand n are 0 or 1. In
W02002038553 & 6, 2002, M B, Mantlo

etal . discl ose)X| azat@he), conpounds of;v&(f"rrul a mekich
are per oxi s®fe (€HQf at or s AcAiFvat g,dq\'fziepmormalnp 4

z

1 1a 1b
include, inter al., 1a and 1b where Zis O or S, Z' is O, S or NR and m and n are 0 or
In W02002038553 published May 16, 2002, M. B. Mantlo et al. disclose triazolone

compounds of formula 2 which are peroxisome proliferators Activated Receptor alpha
(PPARL) agonists.
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(PPARD) agoni sts. Conpounds are disclosed in the
i nvention where X is (CH2)1-5 wherein a carbon atom

weanwecoptskdnal |y be replaced with O S or NH; RlPGmEPRBS/OMS%

are independently hydrogen, CL-$_al kyl, aryl-
al kyl, heteroaryl-C 0-4alkyl C3 6 cycloakaI CO 2

al kyl or CH2COR17R18, Yis O NH, or a single bond
and Wis Oor S. In EP O: 77 I shed July 3,

1991, John M Kane and PU er iscl ose
triazol ones of formula 3 where N s hydrogen or Cl-

al kyl . Conpounds are discl osed toléxhlblt
anticonvulsant activity. In W0613264 published Nhy 9,

1996 .~ S t d |
accol BT IR e8P e T PUSEh PR B R iRReing carbon
o nOrarSyptomaliRbe xdpldzied withaD, Srgt@éfdt Rcam R aeindependentlp hydrogen,

gss g gF‘gﬁ QYYE%ZO 4% h%{é%jar L @05/ 3 §§g NI S OF&H%OR”RIS,

tﬁ’a nes accor
G RS eaNE, m@@%@qr@Wég@mr R, R2is | over
al kyl and R is individually hydrogen, alkyl, alkoxy,

hydr ox yP 0-483l1 g paiblahed July 5, 1901,g684 V. Kankhad W52l 05 BAiTler disclose
%ggg ds are useful for the treatment of

Yenerative diseases. In US 5,331,002 published
7/19/1994, J. A Mller dlsclose 5-(optionally
substi t ut ed) phenyl - 4- al kyl 4-triazol e-3-thi ones
according to fornmula 105 usgﬁ%ig n thesenhancenent of
menory and cognition and thh of Alzhelner S
di sease. H. Yksek et at dlsclosd\gge anti bacteri al
activities of sone of triazolon in Synthesis and

Anti bacterial Activities of sone
4 5- Bﬁfodﬂmﬂd 3-Iw|h¢r2 Rd-it Iiycaagen-dv-Gnetkyl. "CAnpoehdnare disclosed to

E ngn%ﬂ % . 405-409. Her bi ci dal and
It prOper 1es of triazol ones, oxadi azol ones

and t hi adi azol ones have been reported. K -H Linker

et al In WQ2413864 peldlished NMaly Spta9pey.Ui Remifianmijeazlotlisrless hieterocycles
gg&g@%é@§5. F. Gozzo etal. disclose insecticidal,

nemat oddal and acaricidal properties of phosphonic

acid esters of triazolgne LEi4 400, 17 and US
4,220,789. T. Kimakb—¢t se ect|C|de
propertles of 1- carbanD;Ef:T;z 5, 155 124
and US 5, 208,231. K H Mieller etal. d?éclose

her bi ci dal properties of

sul f goyhdait and a¢lied ybmpbmzdalwmwzbls 0y SUST ISR22Rba p8aland

HS %ﬂ%%gﬂ9;2V1F Bettarini et a

In US 5,436,252 published 7/25/1995, S. M. Sorenson et al. disclose 5-aryl-3H-
1,2,4-triazol-3-ones according to formula 5 wherein R' is hydrogen or R?, R? is lower
alkyl and R is individually hydrogen, alkyl, alkoxy, hydroxyl, halogen and trifluoromethyl.
The disclosed compounds are useful for the treatment of neurodegenerative diseases.

,RI
oL, s
®); R’

In US 5,331,002 published 7/19/1994, J. A. Miller discloses 5-(optionally
substituted)phenyl-4-alkyl-3H-1,2,4-triazole-3-thiones according to formula 105 useful

in the enhancement of memory and cognition and treatment of Alzheimer's disease.



di scl ose mticidal and insecticidal activity of
(thia)oxadi azol - and triazol (thi) ones i EP 533206. F.

w@eabariswi et al. di sclose the synthesis and ar@r/ERtoda007893
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activity of 3-aryl-5- -4-

aryl methyl -1, 3, 4-oxa(thi a)di azol -2(3H)-ones in
Pestici de Science 1994 40(2):141-6. )Jhese conpounds
are not in the scope of the presg di scl osure. U. S.
Serial No. 10/807,766 (U.S. Pyt elit l'ication
20040192704) filed NMarch 23 D04Ndi scl oses
benzyl -tri azol one and bef I-oxa(Bﬁia)diazoIone
conpounds whi ch i nhi bit HIV reverse transcriptase (HV

(0 & et i lont e Pl b SRR S e it n

brithekis WAchanbA@‘wm ofsdsie il H-Pihydrohl Mt 1 2, Mithiadalk 5-ones in

k11097 i l45d | 22, 2005 by J. P. Dunn
et %zmalg&lg&]% %g ori or4"?t 95\?2% S Ser. No 60/ 565, 117

filed 23 2004 I I

hendiS/ DI R EEY AL operst oriae-dikaes ardiavalemst e s

ahiadiaYoloawEk&e besrarportedt ;ESH, Lihlkesse a? ﬁ&klo@@pisﬁ&aﬁlq&@ erties of
erei;n_inc refere in.the ntire

NGAFAL 5 8% S8, L SL el Sl D AISIL Ll Sl

Dueariciddl pabpattiendighespironde acibestdrs bftmizydlpyesiindid 4400517 and US
@f@%@d%‘ Khﬂ&ﬂa‘éflzl”@ls&%&l‘i}{ie%é{@gbé'ert%? o ¥ %gllb\ﬁﬁa%ylt‘&&%?ones in

re can res or resi

S¥$ &il % 1 24rned V88120829 1.wki BnMwelleater endisdessirerbigidakmyopiriies of
rﬁ%hﬁ%ir@&aﬁ%ﬁyl&ﬁﬁéiﬁ@&s 11'?U@ 5I 53@%@8 EHHIPJ%IS &f5,BM! @ B&tarini et al.

e I.nfecte (0] u t.1on.
ncgaciosr: Bhitl %ﬂg%?? tigi H.astlwaq;fﬁﬁv wﬂdtalazolztgﬁones in EP
130204. LFnB@ftaﬂi@lw BB Bistlosdhe kyRh&fkendl at:ihdidltﬂ aBtivifyt8-aryl-5-

e e e

tdmm;anmdveremwlmﬁmeMpaxdlthe mgseadidsdbsurast be avail abl e
to provide adequate activity agai nst even the nost

oS! S5 3ker il KL B 8 J9OLHRALDE 950K 82 M) Bl March 23,

woul avor resi s aﬁt ralns I azol ones

H004 d@qhogqggeyz)@-]tg@ﬂo&;y@@qdéxgm}é@pcaqt@abh@zolone compounds which
tlh%ﬁ‘iﬂ\ﬂfé‘v&ﬂs& Wah&ril Bfa%i HueB/ ﬁ".[‘f—’olg sl s&el Nohi @By LoSHERd §Birch 23,

control a observed. strain em cal
D s Bt R bt v g ey spmpounds
urigiel g0 HIvRTa Aens. apyhcsaﬁoﬁ fRg00sil20c2008ibg. P. Dunn et al.

R I B o Bl o SR i e BicRA pisees -uh -
pEreanmst-phanybictte ot doccays@myds wbat ard uzﬁnbutdzm of BV aendrse transcriptase.
“ﬁle@?&ﬂﬂﬁ%&fs R r@ﬁ’lt PX&Rbﬁ?Jcﬂﬂr’ r%fé%en%@% &IeheetnﬁP{Eg 1 G.5. Ser. No.

targetin

Slrié(t%f%@ %ﬂfalrlyétchtﬂs%sl BrDesat ¢tgl. d,nqd@@qz prqdmugsozf@g@zyl-
Ridb AR PERES e ds An BB GE NG Ao AHRIRH - Vel | acks

intrinsic bio oglcal act|V|ty but which is capabl e of

Drug failure can result in selection pressure for resistant strains. The facility which
mutations occur during HIV replication has resulted in a large number of strains in the
infected population. This has resulted in the need for drugs that exhibit activity against a
spectrum of reverse transcriptase with one or more point mutations. Since the efficacy
generally varies against different mutants, high circulating levels of the active
pharmaceutical ingredient must be available to provide adequate activity against even the

most resistant strain and avoid selection pressure which would favor resistant strains.



metabolic transformation to the active drug substance
(A. Al bert, Selective Toxicity, Chapman and Hall,

waowdoms431951). Wil e the netabolic transfor naPCDREPAF007893
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catal yzed by specific enzynes,_®ften hydrol ases, the
active conpound can al so be rel eased by non specific

afRieRN ok 0 83 543) prRRyRUSH qgcm@eaqaa&%@ﬁcﬁ&ﬁ S av¥ilability to produce

we P Ett yer et 004
?‘?‘{OPS‘F’ CO%%RP.%@ C%I{lmézplv seped FFaBket ab.
2003 4: 461 485 "H. Bundgaard, Design of Prodrugs:

Bi or ellensid Herivhezaticat ofeetivd diug wavietdagds ﬁrequehﬂp nadertaken for a

aﬂgtgsof ?%gcansg(fﬁhﬁﬁl \ﬂ%e]:{rlﬁ & g ﬁ)g gmg%ﬁr:aﬂn ﬁgifsicﬁ?ﬂ ﬁnsp%géeé olf|the active
1985 optinttatipadf ¢he phagmacokinegie pam@@@ Ieffectemorp_t@mdlstnbuuon
26d a3 %rél’s@m Jf'thgﬁﬂgﬁﬂgﬁ'ecﬁ@rﬁland ec@fcuc?{%ﬁ%)or B0 ation of the

4:461-4 Am_de prodrugs e | nc
mcmﬁdmes@wtsmﬁ@@rge@ HEueL €Ba) bﬁré lrﬁe&ducefé thedermaprodrug to
WG ibealBnioasy M@MIE&H@YMH@&B)}MI &elgty balthwhich is capable of

%@Ecgtg@gg%ng ?@fhg_rggcg&me f%drug] s%bétagggt t_Aa }gﬁ%gl %QF ctzverPoxtczty,

@%@pi‘ﬂaﬁ aRa el Lehddar, 0191511) g Widlecthel aieeﬂ)ohatraﬁgfnﬁhaﬁm&aheatalyzed by
Sgeﬁct% d e p a?tﬁtq hﬁoﬁ(ﬁ gﬁ’ ah eagé)\? corr];ﬁ'lorlll%ﬁll ahald alsp H¥ released by non-
spekiifi¢ dmmm&: sragkiseh Brotmgs bave teepeesenty reﬁfhweé 09 sEterabyer ef al., J.
9\9&!‘&9@% 2804 ﬂl@uﬁ’%g& o4X RSN IoRB A, @uﬂmb aBBI003 4:461-

|ntro uce Ot prop erties not served in

te Hebwigard) Bevdreof Praviags: @mevqer&éktdefrwé@(ﬁ fshwmous Junctional
Hﬂ@ cHefi@M et I B&sfgna?‘ Broeinads 1g n&kﬂl@aﬁ?ﬂe{%@) El€evick3€ience

ﬁ%ﬁ S KRB OIS T N Rl G A P K 858 dg235-256

e Bealidntyy ah @wen Drogrideadel006i4e16y -4685).Uus  or treat| ng
acqui red i mmunodefi ci ency syndrone or AIDS rel ated

g o a7 PR bh A h O gl N COMAIEY AEAOLEID ) fhe most
shamer elvhicakredbmppermmahy (Slm}comm.dﬁg% Ryswigeayd supra, pp 10-

@dsq«{%@Myumdrmo%ﬁ%tm@m\mms containing a
cofrpound according to fornula I, wherein: Rl is

hal ogen, Ci - alley or G- al koxy, i s hydrogen,
hal ogen or Cl-6 aﬁk%/lﬂmlsa henyJ{_supstituted with

one to three subst i Nuents in ependent Iy sBRect ed
RrR" R'

7 8a:R=H
8b: R = C(=O)R™

Potential prodrug candidates can sometimes be identified based on the chemical
functionality contained in the molecule. However, chemical modifications which alter
one aspect of the physical, chemical and biological properties of a molecule may
introduce other undesirable properties not observed in the parent molecule. Thus, the

identification of prodrugs is an uncertain and challenging exercise.

The present invention relates to a compounds according to formula I, methods for
treating or preventing diseases mediated by human immunodeficieny virus or treating
acquired immunodeficiency syndrome or AIDS related complex by administration of a
compound according to formula I, alone or in combination therapy, and pharmaceutical
compositions for treating diseases mediated by human immunodeficiency virus

containing a compound according to formula I,



fromthe group consisting of C1-6 alkyl, C -8
cycl oal kyl, G -6 hal oal kyl, G -6 hal oal koxy, hal ogen,

wapaeoyEnd; R4 is CH20H, CH2OC(=0) (CH 2) 2C( =O) BEL/8P2005/007893
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CH20C(=O C 1-6 al kyl; R5 is hydgogen or C -6 al kyl;
and, hydrates, solvates, and salts thereof. One
obj ection of the present ingention is (i) A conpound
accordlngtoforrrulal in._ Rl_is halogen, C -6
al kyl or Ci-6 al koxyR? Rydryeeh, hal ogen or G -6
alkyl; Ris a phenyl subsi q@ﬁl\%ﬁf‘%ne to three
substltuents i ndependel®Ty eI ect from t h@) group
consisting of C-6 alkyl, ®® cyclo@l kyl, G -6
haI oaI kyl, G -6 hal oal koxy, hal ogen, and cyano; R4 is
CH20C( =0 (CH 2) 2C(=O)OH or alkyl; R5 is
hydr aéléfﬁe%r Cl- alkyl: and, hydrates, solvates, and
salts thereof. Further objects of the present invention
are (Rus)haéomnﬁgudkiylmébjgdﬂmgy,to (ii) wherein RL is
hal ogen or G - alkyl; R2 is hydrogen; R3 is a

3, 5- d u '.tuted Wi th substituts
[ ndegiénd%%%rpé&sgﬁggﬁ(g?r om’t’he group consisting of Cil

hal oal,kyl, G -6 hal oal koxy, hal oge and cyano; R4 .is

CHZGR igHplomyLeybsiuter with ety o these sehgitrgnigindependently selected
e%ﬂouﬁ@oﬂlﬁsu% ofcal m«w CL byicdoallyR mﬁaueau@lc G?E]Hélﬂ_ﬁﬂkoxy,

%?1(”) erein is chloro, brono, nethyl or et
PEEIHBYER: R3 is 3~chl or 05- cyano- phenyl ,
3, 5- dlcyano phenyl or 3-cyano-5- dlfluoronethylphenyl

R4 | R*GREDHORPROCHED) () ASCIOHDH GH,CHRE0)CQ) AH;
2C(=O OH, R5 is nethyl.

R® is hydrogen or Cy.6 alkyl; and,
hydrates, solvates, and salts thereof.

One objection of the present invention is (i) A compound according to formula I

wherein:
R} s halogen, C;¢ alkyl or C;.¢ alkoxy;
R®  is hydrogen, halogen or C.¢ alkyl;

R®  isa phenyl substituted with one to three substituents independently selected from
the group consisting of C,¢ alkyl, Cs.3 cycloalkyl, Cy.¢ haloalkyl, C,.¢ haloalkoxy,
halogen, and cyano;

R*  is CH;OH, CH,OC(=0)(CH,),C(=0)OH or CH,0C(=0)Cy.¢ alkyl;
R® s hydrogen or C,.¢ alkyl; and,

hydrates, solvates, and salts thereof.



(iv) A conpound according to claim3, which is
3-Chl oro-5-[6-chl oro-2-fl uoro-3-(I-hydrox7met hyl - 4- et
W pi06/1%D- 4, 5- di hydro-| H PCT/EP2005/007893

[I,2,4]triazol -3-yl methyl)-phenexy] -benzonitril e;

Succinic acid

nmono ﬁlﬁt}{eﬂob‘ﬂa&t@ bPﬂx%'dr&eﬁﬁh%xﬁro% 42 & 2 @&ﬁg@&&?& ackofditdHo (ii)
0- ben2yl] -4- nmethyl-5-0xo0-4,5-di hydr , 2, 4]

tWh%E%1-l yl met hyl} ester;

5-[6-Chl oro- 2-fl uoro-3- (I -hydroxynet hyl "4- met hyl ~5- ox

R'4, Gs Hilbgarar-Ciballyl;, 2, 4] triazol - 3-ylnethyl)

- phenoxy] -isophthalonitrile; Succinic acid
|]1§§WL%§ | or o- 3- (3, 5-di cyano- phenoxy) - 2-f | uor o- ben

50xo4 hdro[l 24tr|azol-l-%lmsthl} ester;
5 Riccilprés Sa%q gﬁ\l/ }{egyl substituted with substituts independently selected from

4-c Ak ,2mfl ;
(- E0pporE mas S o papippogi st

t
| BB SR R S s ROy
-4 5 di hyd | H
[Ht5 2 14|}Cﬁ%/alrk§lol -3-yl m et hyl ) - phenoxy] - 5- di f | uor o
pi et hyl - benzonitrile; Succinic acid nono-{3-

[3-( Xy) - 2-fl uor o- 4- et hy
benm@%ﬂﬁe@%&%&“ﬂ% BRIy 11 o
t iazol -1-yl methyl } ester; 3- D'fluoronethyl [2

10 ud# 6blgro, promg areyrst el 4- met hy| -
-oxo 4,5-di hydro- ITH [1,2,4]
tRA azgh y&rogédiet hyl ) - 6- met hyl - phenoxy] -benzonitrile;
Su00|n|c aci d nono-{3-

[4 Db f I t

o T e R R
1-yl nedtenyl;} ester;

3-[ 6- Brono- 2- quoro 3- (I - hydr oxynet hyl - 4- net hyl - 5 0X0-

‘?‘5 S] YO 'c‘[’h%oc (FO)(GHRRCEQIOH ar CHIOG(=0)CH, G0N0k

i azo phenoxy] di f1 uoromet hy
en;onltrll ; Suc0|n|c aci d nono-{3-
15 [B-(3s - 5- dlfluoronethyl phenoxy) - 4- et hyl - 2-f | uor o
benzyl] -4-nmethyl-5 -oxo0-4,5-dihydro- [1,2,4] triazol-

1-yl ng)hy Edmp@ﬁx@i accOfdipPg?&)t dlaimas; mdhich is
3-[4-chl oro- 3-(3-chl oro- 5-cyano-

£@h§oré)5- -cllalg?o ? fRJ%ng%t @Wé éltﬁaﬂ:h Stoexro -4, Vd)ihy ro-1H-
ckirﬁafb@nuowqd)mdthy@ phgan()x)) @@Z@I@trdd, fromthe group

consi sting of: Succinic acid nono-{3-

[ﬁl&{ﬁl&y&&ﬁloﬁod{'ﬂ lauan qees- b nBhe s oy s-phatdiy)-2 Atdok 1 BERzyl -4

20 451%}1]91@@ =oxsitydso-di-Ryfriazql L-pmefiid} es5st - 1| - yi et hyl )

ester; Succinic acid nono-{3-
[ 4{@1(3}11&032-(180@@1@ B-hydaiximethybaah&dill- plogo-ads fihddfd- Ligr o
bﬁ%¥]'t11iazol—3—ylmethyl) -phenoxy]-isophthalonitrile;

Succinic acid mono-{3-[4-chloro-3-(3,5-dicyano-phenoxy)-2-fluoro-benzyl] -4-methyl-
5-0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester;

25  Succinic acid mono-{3-[4-chloro-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-
benzyl]-4-methyl-5-0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester;



- 4- et hyl - 5- oxo0- 4, 5-di hydro- [I|,2,4]triazol -
1-ylnmethyl} ester; Succinic acid

WOoRweA{B43 3- ( 3- cyano- 5-di | uor onet hyl - phenox7) - PET/ER05007893
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4- et hyl benzyl ] - -8-
4-met hyl - 5- oxo- 4, 5-di hydro-[1, 2, 4] triazol -1 -yl methyl }
%E@Chlo@@drﬂ@tﬁfé‘l (il-By@6kfhethyl-4-methyl-5-0x0-4,5-dihydro-1H-

3% &%{»ﬁ%%ﬁwﬁﬁ m@ﬁ@m&gu G gramet il Phenoxy

triazol- 1-ylnethyl} ester. (vi) A conpound accordi ng
tSocanic acidenofio-{3-)] 3{(%@@0 $-atifluis emathyhrpbérmsame At fluotyidi thethyl-

ool 4 TmERORE ARV N L AP TRl cieb Y o
Human | rmunodefl ciency Virus (H \%drredl ated di seases
ineitiveremgethybs [driluare 3¢ (Aripdr memetd-iomeiybr yoxovd pidjhydro-1H-

Aphan G SIS yEAtthfl Sihlyl-phe bérroRdriR;
therapeut| cal ly effective quantity of a conpound

ccardin n adm ure with at | east
it aat henid e SRR G o By gengEy)-2-fluoro-

diehpe t-rsethfli- Borod, 5-dibxdroAds Delesar of -0 rylpedyBresteg a
heterocyde according to fornula I conprising the steps

B b oL i RO B8 b R
[hé Me%olr?rﬁbnwhﬁ}@h@wﬁ%r& Sbenzqrm il CH2OH)

with an acyl ati ng agent. The heterocycl i ¢ conpounds

@u%&hﬁ%@ﬂ ﬂaBnéJ-{ﬁ 3-$§-rc & o- i flukPb Sty Fif‘e:lﬁ?)ﬂy&lﬁ W-2-fluoro-
or
}

L RO m@'@]@?@% SERroF B ot ve

ingredient are difficult to attain. Effective
Fdptiohsd Be{mcrhﬂbroB emtlhlofdl Sﬁcya)maphumW)r 2dluor@betytid-methyl-5-

dose t on I t tral ns. To achi eve
OaigqlJatd(e}ly(é‘f 2194 na 131 F%é‘ |ngred| ent in an

accept abl e dosi ng re |nen reqU|res ef ficient
absor(pt A spmpatnd pecordibg te Ghselsctedieona ghe greup pemsisting of:.
Surprisingly the nodified heterocycles of the present

| AR 07 B BRN{ STBARCeLh PERARE kM- pﬁelﬂfx?p@re&m@«ﬂ&&o-
egbodl nt of th - pr esEent4| nve[;t:‘}&rl &qﬁre is

gweaz»r e hlotrd -4 ltgazobd gty ThisieFei n R,

R2, R3, R and R5 are as described herei nabove. In

BuetihRracrinthoto-{Bit-bodmbrie(Ppasess-diflnvarhéthyl-pheaoey)- 5 fluoro-

AR5 anGOIRONIL. 3500 00 0. Pt il uly kel 1 R

hydrogen
Succinic acid mono- {3-[3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-4-methyl-

benzyl]-4-methyl-5-0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester; and,

Succinic acid mono-{3-[4-chloro-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-
benzyl]-4-methyl-5-0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester.

(vi) A compound according to any one of (i) to (v) for use as medicament.

(vii) Use of a compound according to any one of (i) to (v) for the manufacture of
medicament for the treatment of Human Immunodeficiency Virus (HIV) mediated
diseases including AIDS or ARC (AIDS Related Complex).



and R3, R4 and R5 are as described hereinabove. In
anot her enbodi nent of the present invention there is

w@e@siotsds a conpound according to fornmula | WhRCEEP20R3/007893
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is methyl, ethyl, bromne and ckRjorine; R3 is 3, 5-
di substituted phenyl optionally substituted with two
9 I OUPEyii Al 9Hﬁ'ﬁ§iﬁ@t§ﬂtdﬁl &ﬁhﬁ&ﬁﬁiﬂl EonRHL ﬂfepagﬁutlcaﬂy effective quantity

si sting

hal e undcacccefdﬁe 8 64D iftmﬁateo‘ég‘h Is%aoetjmmaaﬂﬁmﬂv

ReceRdblanehridb, extipicas otfliibwdnosefciber. ei nabove. | n anot her

enbodi nent of the present invention there is provided

o ucoi RELR grocgts%} B phki 08 hOE QYR SRRRE & foPSul T

nono-{3-[ 3-(3-cyano-5-di fl

- 2-fl uoro-ben2yl ] - 4-net hyl - .

[I,2,4]triazo|-|-y|n§}H9 " BgteN=Nuccini ¢ acid

mono- { 3- [ 4- br ono- 3- ( 3- cyafho- 5 Rﬁ&ikﬂdﬁbne@hyl phenoxy)

-2-fluoro-benzyl] -4-nrthy - OX0-§, 5-di hydro- [1, 2, 4]

triazol- 1- ylnethyl} estem? succimdc acid

nono-{3-[ 3- (3-cyano-5-di f | uor onet hyl - phenoxy) - 2-

fl uoro-4- et hyl - ben2yl ] - 4- net hyl - 5- oxo- 4, 5-di hydro-[1I,

2¢arhprising thestepgbf net hyl } ester; and, succinic acid

nmono- { 3-[ 4- chl or o- 3- (3-cyano- 5-di f| uor onet hyl - phenoxy)

- 2 fl Eﬂﬁ:@gﬁ&?ﬁ@ d solut1on of the heterocycle I (R* = H) with aqueous formaldehyde;
yl 0X0- 4, 5-di hydro-[1, 2, 4]tr|azoI-I-yIne hyl }

e%@ ."I'n another enbodi nent of the present invention

there is provided a nethod for treating an HV

| nf ec{b)aontaotingihevesultimoNatydtzyniettfyé compoundl (R'r-e@H,08]) with an

gﬁ%t r Rg conprising adm nistering to a host in
n&ad t'REFEOT a therapeutically effective anmount of a

conpound according fornmula | wherein Rl, R2, R3, R4
and RSheheemsydissompoandhdisdosed ioVe. Semal frotlASH7,766 have very

eﬂtmﬁ @@ﬁt;m@,fwmﬁ P ﬁents fofﬁé&l%h the a%emng&dpern@vm ate blood

a_ net treatin V infection, (ggeven in

alevels of thepeléveiipgredisnt 1e éafﬁplﬂgtomttae olfaffsszttt‘,e aqginpitiagipp gf anti-HIV
C@orﬁ?&hﬁﬂs&&@ﬁta@ BighQ]l Redt0Tbnirdl R&QEnt HEV e@ding To achieve adequate

t eu eff cti,ve anou a conpound

B’g’8ﬁgﬁ"ﬁ{:§ 0? I%EIF %Pé?ﬁcﬁfpaﬁ’tﬁz‘i“% Tegen {aEes sffigient
asb ﬂep:twn deldiifteibetioabithe actirrdngrtedieata SSurprignglp tipomodified

cg? Sorf(t)lqg u‘%‘{gg%lg ngfggtri(grg Ee}? 'glé&{hqgce%fc?ﬂjl %apd’lgﬁe%ﬁ%?opertws
|nh|b|tors non- nucl eosi de reverse transcriptase
i nhi bl oreemigmimeny ofdhepresery amgstioTrse isidodteha compound
' Q&bﬁlﬁéf&foﬁﬁma\’ﬂ Witreih U1 RN RP HaRH RO L fe asldRs@iMRl Mefeinabove.
nt of the present invention there is provided

a nmet hod for
n another embodiment of the present invention there is provided a compound

or omet hyl - phenoxy) - 4-etiiyl

according to formula I wherein R' is methyl, ethyl, bromine and chlorine; R? is hydrogen;
and R’ R*and R’ are as described hereinabove.

In another embodiment of the present invention there is provided a compound
according to formula I wherein R' is methyl, ethyl, bromine and chlorine; R® is 3,5-
disubstituted phenyl optionally substituted with two groups independently selected from
the group consisting of Cy.¢ alkyl, Cs.g cycloalkyl, C;.¢ haloalkyl, C;.¢ haloalkoxy, halogen,
and cyano; and R% R* and R’ are as disclosed hereinabove.

In another embodiment of the present invention there is provided a compound

selected from the group consisting of: succinic acid mono-{3-[3-(3-cyano-5-



treating an H'V infection, or preventing an HV
infection, or treating AIDS or ARC, conprising

W@ osoatinisms stering to a host in need thereof a PCI/EP2005/007893
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t herapeutically effective anounigof a conpound
according formula | wherein RlL, R2 R3, R4 and R5 are

aﬁﬂdmem%mﬁw}m&aylez flaBeb- a&nﬂyﬁa@mﬂg;scmo@ 8 0hydro-

R LA Y 375 cyano-s-

rchﬂuonomemhyl Iﬂmﬁbxyqa,-ﬂmrbdmmﬁ 4etfnatshryr—mo - ditydpd-Ng2,4]triazol-1-
a;pxg;eﬂlgi\}ae\é{elf Cyugcgmc%giﬁlfn%w% g”) cg rdiﬂ&]?)?(:;rfngc%\ﬁ ]E)henoxy) 2-

f enavir and

cﬂumpeansﬁmk@mmr4-methy{h§-@m ihﬁhilbYdrOf 1964 gitzeld 1 Fimeyl} ester;

S 3B AALSGl 505 S  pyom 2 uro
drenzy damethyl-5oxgrd, Srdifydro-{ 12 4Fberdl-drmsdulnesir. of the

present invention there is provided a method for
i nhi Hintand¢herleMboéinedns ef %He@ﬂ&s’éﬁﬂ lﬁtféiﬁﬁ)anﬁE‘ﬂéﬁé ?ﬂoﬂlﬁied a method for
dm..ni st a co oun ccor o.for :
B e A 5SS R R RE LY st P Hefhins ATDS or ARC,
hexrrqursalgmhnmisnermgcnb héo_sten‘meeﬂ therdof afthdri;euptaélsrmﬁf‘ectlve amount ofa
| YA LRI i PYRLRM, R TRIROR: Lo rE ARDHLNE. &

everse transcriptase w ’eas mi
japlayet o the wil dtype virus conprising
adm ni stering a conpound according to formula I

wher gininBiher BAbofBnenRaf &@%ré@@nﬁh@erﬁﬁm@ﬁ&% hd IS}%QIdEd a method for
her eij nabgy&ﬁgkn anot her enbodi resent

PO AB AL Hal<B0 ChPERFHeE 4 HEY HYRKtcgy of RLBECAIRG Q4G
HloYhpridiey @eadmimiisairignt ad®stex @iee@ &&dedf ¥ tifergpeudicllyadffebtiné amount

o e SRRt Wi R Rt B s L s b gfhcribed
f-hmemd)qvg, anal at deashidng cbmplene BaiecRd, fr&n tRSgroRpandsiftmgarféiIV
?O&g&cﬁlhﬁ)}%r J’“I ﬁ{laé&ﬁﬂqgﬁrse t W%rlnﬁlm?%bggl? Slugleogig'e reverse

resent I nvention

|tﬁ4ﬂ89rmtﬁwgnbﬁ1tpwsxﬁpe4/bm§@glrgaﬁé% GPtoeand EXpRe gé:elﬁtqoy aggd viral

Hitigh higbitdkV with reduced susceptibility to
ef avi renz, nevirapine or delavirdine conprising

\c/:\ﬁ e? ;’lnﬁ?ll te? %ﬁ%&e&?g rgxe %gesggtéggg'{tn gxst%q?rp Esgérgwd%d Iat method for
h&raeng ah$II¥: infentomor pmsﬁtuogr&l Hb‘minfemd)@@ﬂ @&t’cﬁa@ AIDSrer ARC,
< %&{SP régggcgd?ﬁmﬁér §h hl(_)"st\{n L 51%15 of | 6 rfl%eaar,%eu%cﬁly effective amount

eos reverse ranSC I ptase
rdra-complosos pdwrding &rsuila Fwherein Bt Qs,eR i Rhdrtsi Roare ps @Berdbed

mlfg%%ﬂﬂ)lvg,:qag%rhq féast%%oﬁ@guggé@ctém&g'tfléjél%uﬁ ROt of
zidovudine, 1am1vud1ne, dldanosme, zalcitabine, stavudine, rescriptor, sustiva, viramune,

efavirenz, nevirapine and delavirdine, saquinavir, ritonavir, nelfinavir, indinavir,
amprenavir and lopinavir; and/or a CD-4/CCR5/CXCR4/viral fusion inhibitor selected T-
20, BMS-378806, BMS-488043; Sch-351125, Sch-350634, Sch-417690, UK-4278957,
TAK-779, ONO-4128, AK-602, KRH-1636, T-22 or T-134.

In another embodiment of the present invention there is provided a method for
inhibiting HIV reverse transcriptase comprising administering a compound according to
formula I wherein R}, R%, R, R* and R’ are as described hereinabove.

In another embodiment of the present invention there is provided a method for

inhibiting an HIV reverse transcriptase with at least one mutation compared to the wild



I n anot her enbodi nent of the present invention there
is provided a pharnmaceutical conposition conprising a

waeompousds according to formula | wherein Rl, RPCT/RB20052407893
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and R5 are as described hereinaghave in adm xture with
at | east one pharmaceutically acceptable carrier,

| Bh& '%rn?hsﬁ‘ﬂg'aﬁﬁf’ﬁm’éeﬁn? 2 QURRblAY a&idtdihg t&f(‘)trm‘fi&ql%herem R, R?,
Str on in.a sing ﬁggr mul ti pl e dose regi nen

m4n|

for kg Dé’al%uaﬁgaiﬁk‘éé% Ved by human

I mmunodeficiency virus inhibit HV. In another

enbodh ﬁﬁn&eﬂémbbﬁmeeéﬁm prasergritvamtionltbere id ropided b desthod for

s B e R L AR
desepiibbty ﬂo@faerunaza m@razximm@ﬂ dlaviyd{tie)copumising ddmynistering a
%Bh;go'uﬁa 200orbiias GLOCYE ﬁ‘yﬁe GeoRd 'RqQR"t A d O Aubhaddsc R4

aqueous for rra and ( contacting the
ﬁ)@g@mﬁw& Nhydr oxynet hyl conpound of for mula | (R4 =
CH2CH) with an acyl ating agent. In another enbodi nent
of tilg aRb@SLBhbodivent boihe phaes 1hsemioﬁ\theteﬁis ;&oeﬂa@f @withod for
accordin a erein Xlis I
B R A
aue:ep’abxhty' tocégyénads mieliyarsed @Od%filﬂirmnommlsgrgngpadmmlstermg a
égmspo?ﬁl q%éﬂngxgrfc%gﬁﬁ(l xﬂler@&a{@k W R ﬁlcﬁ[@' Hab&¥dseribed

’kyl t hi
@ere{imhwb,saxmldfaﬂﬁast O@ecem@pnyqi sqlﬁ:crceshfwm thre g@uﬁ&p@ﬁﬁmpﬁ HIV

?roféa&qhﬂﬁﬁt&’sl B{ﬂélébsﬁ%arle%ﬁ‘trarﬁ% Qse 1ﬁh|6}tb?s”h6‘19~nucleomde reverse
| am no nitro ag&cya &% n alr%rbd 1

dfafﬁ@ﬂétﬁﬁdﬁlw 1tpasd$39a1l wding eapds 65RA GhNene QTS gyl vir

frehh idigbi@s@up consisting of pyridinyl, pyridine

N- oxi de pyridine N-oxide, indole, i ndol e N-oxide,

and" dpensiy Ry b B rie DI Gl e s BELREY aggarmaieuwl
rwdlmitﬂ)nwompwmtngmmou&dwordmgéd forimia bweeren RhR6&’, R* and

SgEosL 5% HSBES: %‘ij&gﬁ{b@gﬂf L&f&%ﬁg@ datﬁe{a%ﬁe%a&ﬁﬁ’ééﬁtmaﬂy

COI’]SI St Nng O eny
rrabepdttNg Farrien egcipipet Qrai;k»ynt m@lqlﬁnam@@ﬁ@mer@upen administration in a

+<g31é %Mmﬁlﬁﬁé&&e%éﬁﬁ%ﬁ %rftkémhg MedasBs SHHRAMy hughamd
hi o, hydroxy, halogen

Kk
alﬁfilﬁ'énoc@ﬁg@n%‘ﬂ?}sé%i‘ EH &1 di al kyl ami no, acyl ami no,
acyl, G - al koxycarbonyl, carbanmoyl, G -6
N- al k1y1| aelaﬂibaaﬂﬂbbdmﬁnt of ﬂsl.el}kelsieﬁii iyértambthamyi$ provided @ paoatss for the

%gno- _R4 %if( sel ect gccoﬁ'jg}f 2 EE E ?%ﬁﬁw&g%ﬁ RS are as
Gl&ﬁNElﬂdthﬁbﬁ_@nafb}dzeﬁQm@y@@-lﬁ) RontacingH seRutiopref tooheterocyte according
Iot?m’ etﬁ%agﬁltgmgﬁ‘;ﬁ E}ﬂn ﬂe'&{i fo?ﬂltald‘éﬂfde' a)ﬁd%ﬂb’é&ﬂt&éﬂn%%é’%e‘srﬂt1ng N-

S | nde(%xn ent | se ecte from
tln@ir@ﬁy@aqﬁhsd@ﬁmpgtmda gf &r ¥, fétfk xVithiag; agy! atmg agent.

3/

o P \(N-R 1y

In another embodiment of the present invention there is provided a compound
according to formula Il wherein X' is selected from the group consisting of O, S, and
NR% R, R% R® and R’ are each independently selected from the group consisting of
hydrogen, Cy.¢ alkyl, C;.¢ haloalkyl, Cs.5 cycloalkyl, C;.¢ alkoxy, C,.¢ alkylthio, C;.6



al kylthio, C -6 alkylsulfinyl, G-6 sulfonyl, hal ogen,
am no, al kylam no, dial kyl am no, am noal kyl,

wa@bkdoglasumoal kyl , and di al kyl am noal kyl ; R8 i sPCA/EPI05/007893
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alkyl, G -10 heteroal kyl, (CH2)ppCQO2H, CH=CHCO 2H,
aryl (CH2)oNR10aRUa and heteroaryl said aryl and said

t lc% Orauty%ﬁohw sy a)mlett;@dcigg %ﬂoﬂp;tqtrgl@ ) Haltg€#, amino,
qu{g{q%en a%gg eagy E%tm(y égt?% a%ci Eyéﬁwr 8\5“ near}%ro(r) lﬂleteroaryl radical
Mi@l@dt&)bhryl fadiddl skydc‘ced&fdm lkthe gl?bulﬁ c@hskstiny of @,rndﬁnyl pyndme N-oxide,

| k | f
bty indles HRA s oo ad SRR 8 pyrimidiny,
apyirawnyl @id pairilyl; avhierddn, sad-arxdlaaﬂlsvlﬂélﬂem@awlaaﬁicalﬁumpﬂonaﬂv

'Iﬂ&tugc W gt%ﬂf%%ﬁ%r Q%*E?Q%@%@Me%ﬂﬂela%ted from the 2%rgup
cgﬂ@ﬁl@ﬁn Ay Gogaikenyl, €1 chalRgkyl, Crs eRlosliG I i
R;;}Q}I,O al Ky Iaﬁ%g]sd }m@tﬁ"?g@fﬁyl@ %and )1(:1?%% Mhydroxy’
‘&eﬁe‘%m’é’iooé@ #ﬁﬁﬁnme pé%%@ RO GG AEy @woxvcarbonvl
%a@ba&ﬁéy&,@l%dxf—@ﬂ@lc&ﬂ{aﬁ‘io&l , 10} s NoW i dalRyibarbpinp el ntﬂrga{ﬂd,kcyano, R'is
ol i aken
aﬁegep%g%?%g}eegé? C(fl}sbs 58852‘851;% ST sps)r%gﬁ%f t he

SCHeOCRGIFHR ONHRIL, mmq/z SHNR 'R BH 0P Gd {OH )2 and

R ——

atptuemm@pﬁ n@lvs scdechijem, the gragp-censiptiig of hyglroxgygikoxy, thiol,
afyifRls Gl%lsﬁ&ls %samly( Galdkdn, afinb mHsylﬁHﬁl@dalmtammo,

I Y ?ﬁ@n ¢ @l’inll éé‘ﬂﬁrdﬂ‘%]@’ g ﬁ]gW]e g\s 1SSQ)‘HQ' 31?(@]3 Ci10 eteroa]kyl
C&‘I{) {@ﬂ)ﬁ, C&EQCBI@@ZI-E dﬁ,ﬂ t (@ﬁ)mlfgﬁuﬁﬁncﬁ Betatdagyllshid afland said

hr f.
R S TN M T
tﬁ:omrthe g;xroupmoesmimgnfmadsﬂky} Cas alkemgt Costel cadlpolanctyclaslkyl, Ci.s

&fy oh% can b%l aﬂé&)dsqlllﬁnr%gréﬁan @1%6%5%%0}%:@”@0m1ﬂm’
ph)fchszef, halegete hindeq Chepkkylaanon&-¢ aming, eqytantinpgacyl, Cus

d?ﬁb;ﬁ)g&ﬂb@ﬂylf QEbEAGH, @raql}’ﬁll@&aﬂfaﬁifdyﬁ@ 6N1Ntal§1kﬁumaﬁmyl nitro and

I nventi on. or "optionally" hea
tW&Po,ﬁéﬂb@éag@rﬂq@l 1@I |bed event or circunst ance
may but need not occur, and that the description
I ncl ukherhisieftiodiaes BM}&IJ% Rli]lané‘li{é]ﬁhrdlhdépdndmﬁ,tl@ldmegen or Cy.1p alkyl

Og%%#{ﬂ% an%}%g gﬁ?stgllﬁan Y ogethe alf’ﬂgg'%?‘h € %1tro§en atom to which they

ey attacheBearp fwmpyrrdnﬁnjdfmpemdmyldwpm)’b oF morph@irwdeg

SFM&mogg B4 SierPllohd sRLIEtRPROS: the group consisting of the side chains of
naturally occurring amino acids, optionally substituted phenyl and C,.s unbranched or
branched alkyl; R" taken alone is selected from the group consisting of hydrogen, or Cy.
alkyl; or, R'? and RY taken together are (CHy)s. In this embodiment X?isabond, O, S,
NH; nis 1to 6; 0is 1 to 3. This embodiment further comprises hydrates, solvates,
clathrates and acid addition salts of formula IL

The phrase “a” or “an” entity as used herein refers to one or more of that entity; for

example, a compound refers to one or more compounds or at least one compound. As

[49 ”

such, the terms (or “an”), “one or more”, and “at least one” can be used

interchangeably herein.



The term "al kyl" as used herein denotes an unbranched
or branched chai n, saturated, nonoval ent hydrocarbon

WO e@cdus4tont ai ning 1to 10 carbon atons. The tRCTEP2005/007893

10

15

20

25

30

"l ower al kyl" denotes a straighfz.or branched chain
hydrocarbon resi due containing 1 to 6 carbon atons.

cHrasesf @dfmed ﬂe@iha%bw e QD B8t Odefihitidh P each group as
carb % éy%ngﬁgs of. .al k roups include, but are not
| RTRY ey 317 Qf i 1o ? i ncl ude methyl, ethyl,
propyl, -propyl, p-butyl, i-butyl, t-butyl or pentyl,
i sop é'iﬁlptiona}’f e epﬂg’rha,llyﬁ meyhs thaepdupbequanty desciibed dagt or
c%fcg‘gls&%?é &%& '6¥1‘c neeﬁ o‘ﬂ %‘S&r %éﬁpﬁ tgg HQscggué‘n fr% 1deS 1nsgances where
cthe Iemmt opyllrcuncgtmcc l@actyrb and; y@taop@ rit yihichgy dbestmty For example,
%gheﬁﬁmoxh» H{eaﬁé"&xh%‘é%hd ma r?gmt géggeskm A% ﬂlﬁ@@le

eln refers to a cyc ose

cesgariion Iaclodes Sé%?%éey ]Iea Q}" tflpﬁé’onqlhe term"al koxy as
used herein neans an -O al kyl group, wherein alkyl is

as deftietesn aﬂﬁ)d@ aSued Iﬁﬁellﬁfﬁéﬂtﬂé‘s}kf)an 8ibRaxched Br Bradpedychain,
t but ox

TRy 0Pl P trorBre 2 linnsptleie 15 T Bon atogy. The term

Uederhdic#] dendésatseraighnoabhkostedghainfhydt ddarton'lesidee containing 1 to 6
aéa@/ec!rnsat %ggpnbldo aﬁifﬁ\%%ﬁse lpén%ﬁ{z %ﬂpose@&ﬂ'% %&%@fns Examples of
"yl @erduipy firrchade, bsﬂé@e net kmnitediton bfr‘»@s algil grabpsinelidd msthyl, ethyl,

h k
ggr%gﬁofpr%?p »1%@%1 Ybu§1, Rt AS gsftymgpfmg ﬁedg;ﬁfgg hRxyd, heptyl,

ogen atoms are substi
"Cl-3 hal oal kyl" as used herein refers to a
hanaIkyI conposed of 1 to 3 carbons and 1-8 hal ogen

subs tTHeueﬂh Scydoaliot! 8siséd Bertinulenonreh kythratehdapbeuyeidyg

b t do et hy!l '

PR TGE R BRTDo R Bk Sop S TPk sh Srismsy b crclohesy

t ayclobejatyiedroytlpodiy I'Caor ayelohlkyl)' agusefl heredetefigrs to a cycloalkyl composed
| fl thyl, 2-

ahlgggg%ﬂﬂ%ﬂu§abk%ﬁg§%ﬂ%rng§ |038;?ﬁyly

2, 2-di chl thyl, 3-b |

Cr it Ty %%E@O%#ﬁ@uieéh%rﬁlg e %gsr@raﬂ%%greggdwlpféﬁléuaﬂwl is as

r &draes aE&ze%uQ{ S4B ethieky, WiRxS, rRPfoi)oB&fi'z%ﬁbiSUiy as)ud@;t;ﬂ nBatoxy, t-

erein. The t n1 halo erein
A PRSI ey LR T ng Hrﬁ%ers olorgg gxy P enuseddiersin
"@eﬁaw@ ‘anatkou$ gﬁbdp&m&t f "lbwéleajkyl't groap aapileoioubly deBaed. 8C;a,, alkoxy"

re erI‘So e Byall%flwhle elll’? alkyl is Cl-lo-

The term “haloalkyl” as used herein denotes an unbranched or branched chain
alkyl group as defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a
halogen. "C;-3 haloalkyl" as used herein refers to a haloalkyl composed of 1 to 3 carbons
and 1-8 halogen substituents. Examples are fluoromethyl, chloromethyl, bromomethyl,
iodomethyl, difluoromethyl, trifluoromethyl, trichloromethyl, tribromomethyl,
triiodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-
chloroethyl, 2-bromoethyl, 2-iodoethyl, 2,2-dichloroethyl, 3-bromopropyl or 2,2,2-
trifluoroethyl.

The term "haloalkoxy" as used herein refers to a group -OR where R is haloalkyl as
defined herein.



bond, i.e., -C=N. Conpounds of formula | exhibit
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result fromthe mgration of a cgqval ently bonded
hydr ogen at om between two atons. Tautonmers generally

exi st The tequialdyention hath" at teapeteit glebﬁpﬂ@drﬁleaa&ﬁrine, bromine, or

. . . - >
| Rgli;yi dual tautomers usually produce a m Xxture ose

chem cal and physical properties are consistent with a

m xture of conpounds. The position of the equilibrium

i s depoAdEm "GCHe ibekher¢inatlorsds awktboniinkbd trwhieigheby a triple
Fobngxanmpten.i n many aliphatic al dehydes and ket ones,

such as acetal dehyde, the keto form predoni nates

whil e, in phenols, t engl. form predom nates. Common

pr ot of PEROE %18% ’%ﬁ‘é‘?‘{ﬁ ?fgﬁﬁfdéu%&eélﬁme A@utqme{c@pmEinds can exist
- @& O xGhoje inatalmeitible ssecRE] Prototedpi©tatbiners result from the mieration
Gz CH=N and ani dine (- C(=NR) o Neb - O - N, 2K ) 8

¢ 7 ool LRSS SRR, ompelikn it .o bneveh seperaly evistin
heq@libravylandattepteiocslat ao individsaland otrdees el duce a mixture

i Tal oner.i.c_forns of the

S SRS 4 UL L LB s
adhg Q%ﬂﬁ%?%ﬁhﬁ eﬁ@&h@“ﬂﬂé depand emteorschefnitah éeanatuwithinythe molecule.
0B 6t hipe, MThiAgy ahithsic alHéﬁyc[@tafla T 'a?&aﬁ%ﬁ% the keto

agi ds are %{ ci ne, al gni ne;, vali ne, Feu0|ne, ’

i o&fnew&i%’ Sryhles 1 APHbA enolifpe prgdesinates. Common
phenytrapia mmmlgﬁsynﬂﬁ&dﬁbatoﬁeﬁwm@@f@ﬁCI—PV—SL@(f@H)zCH—), amide/imidic
P Re_fAist ding, ogrtl c,acLd, a 1.0E,

oo Rty oG SRREE) e Bubi GROF STV Fo-conmm)=N)
agqmwe, The hitehtwreara lpd;tiqakih'lly];eomldﬁ%reﬁﬂlﬁﬁeﬁlﬂy_f argbhdt¥rocyclic rings

i rred toin this

e A e Bl S BN R b oo s

am no_aci d" as used herein glycine, alanine, valine,

| euci F}é? ter@onét&éqﬂyacsmmg Erseenle) _éC,ldtﬁ lae nwddleaq:ih macans the L-isomers of
t thy Rl AR AB o ccanth g BinbRRids TTBe ﬁéﬂ%ﬂ?%@hﬁﬁn farrri‘.\% wLal 1oy glycine,
ogeurring am no aC|ds,|ncIude§Vﬁ¥d ogen, Hethyl, .

pAR -t s Igle] @’F > lqughepipleyicing sering, mathioningptbpgoniny, plopytlerdne,

- (PHBEH, twﬂd@ﬁkﬂﬁ&v&igine,(ﬁbﬁﬁé, bﬁﬁﬁzn\édmp@ti& aRdl %gagéir%[ glutamic acid,
VB Byl (S EABI L2 St S0 ety
(i3dicaigd! dlrarninewicidy refered {otinithis dpplh#ayibx)l amihylﬁene’orﬂh The term

tr obbi PPRT-1L ehn.refers to.t H.V . .
b e h B A R s Tyt e sotevcine
v%ﬁF%FP‘Wéﬁ» prgmialagisein@torhanhandpotng. Popsideattiaos ofhiatially
haguibiy 880 6P ARBlel BydrEY&! ety 2 o'bﬂt, A5%utyl, sec-butyl,
A 2R oF B st e EPESE SERE), COR wherein R is OF o -

NH, and p is 1 or 2, -(CH,)q-NH, where q is 3 or 4, -(CH;)3-NHC(=NH)NH,, -
CH;CeHs, -CH,-p-CsHy-OH, (3-indolinyl)methylene, (4-imidazolyl)methylene.

The term "wild type" as used herein refers to the HIV virus strain which possesses
the dominant genotype which naturally occurs in the normal population which has not
been exposed to reverse transcriptase inhibitors. The term "wild type reverse
transcriptase” used herein has refers to the reverse transcriptase expressed by the wild

type strain which has been sequenced and deposited in the SwissProt database with an
accession number P03366.
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database Wi th an accession nunbgg P03366. The term
"reduced susceptibility” as used herein refers to

about The 1@ ’Qécﬂxce@éus%ﬁﬁﬂﬁ?” asQE@d‘H@reinr%eﬁ?ﬂ%' dbb¥t 4 Yo fbfld or greater,
arti cul ar, V|r i sol ateaglls'0 ar ed %Cs sensitivi

o R vt PR Rt gt R DR s e tpe oty exibted by
eﬂrme/oﬂdrm;»é slrusinghe mmdhpetiatental sueheosi de and

nucl eoti de reverse transcriptase inhibitors" ("NRTT' s)
as us ol nd_nucl! Otl. and, . "
oo e DR L RO 075 A0 RS EOL LS R

r Birerhezein maaneniqhcsisies andhpudentiiepahimeloguat ’dieyebé ¢hatt h&ublt the
C Q&i&%ﬁ)‘f envof reVéﬂé@{raﬁ’s%ﬂ & thd e\ﬁzgm %{1&1 d&tﬂzgyﬂ{eg:lonversmn of viral

HI V- | i cal SUIt Le NRII e zidovu
%“aé é@mﬂéﬁoﬁrﬂﬁﬁﬁﬂi@AR t radenane;

d| danosi ne (ddl) avail able under the VIDEX tradenane.

zal ci Taptﬂeuﬁﬂﬂ@NRaTﬂhﬂaHé giduingiihe (AET)HvMLIBI4 ﬁﬁ&&@ﬁé‘RETROVIR

SR AR B R e B e i

a@@dablle rundalﬁﬁﬁ H39)D tﬂuade:iams&a staiudiOGBYT3 @0 mbknthder the ZERIT

aﬁ@&érﬁckﬂjke la i\ﬂ Elé ﬁr?zgel? [E%{]l:él’lﬁg%fagg am?:,ﬁm

t (%éﬂﬁ?ﬁeﬂls‘ﬂ@l@ Q96( 805 280 2wdlpble aindercthe EAGEN trademark;

S0 B BRI Ny s
5}1&[? 01%% ra&n sKg- Tevgeye Haneesiptasy nplgblé@rscgsclosed in %P 0358154 and

t ER405663 33 tadd &indahddvelopmeht by Bigof My@i}s uibbt BCEITI 0652, a reverse

URIMIER R N SRt T e

f umﬂnrE\mlyp@mhb@*r&odhpmﬂidnma&rﬁtm&&lbmd\b )- EI@]]Mceﬁaﬂ from Emory

| e b
0RO LOT B L P 6
3Ph@mcelﬁscylsdi~hlim Gésprontieshie1.-D4G end aambg f-L-2', 3'-dicleoxy-5-fluoro-
Y@’tﬁl@ﬁé)"lﬁ@ﬂeﬁ%y%e\(yrﬂgerg Iﬂ}afonﬁgﬁ Whi G Suti A BAPtlj‘ &he purine

purine i am no- pur |

sl eite oo P ipoEPbE Rl sl e LS R 066778 and licensed
Ttd 'an;gig& Rhamaeeiodls; Q\ﬁﬂiiodeilﬁﬁné ORHRIAG S9- 0223(d'f&€2>&%2 ﬂuoro -B-D-

SR e RPN 8 o R BRI S prase st
t dlamradmyaheNm landunder d:hvslopmenetuy U)3. Bivacidiidd Iaad
under devel opnent by U S. Bioscience Inc. The term

"non- fﬂgiegﬂghgﬁinﬁggﬁé'l@eete@é@@&%scﬁ%ﬁ?eeinh{ﬁl?éopé" %I% TT ts) as used

(" NNRTI as use erein n-nuc
i P eanls orriclepsigesghatiplibit the gativiss of Héwslcnem@a@enscnptase

Typical suitable NNRTTs include nevirapine (BI-RG-587) available under the
VIRAMUNE tradename; delaviradine (BHAP, U-90152) available under the
RESCRIPTOR tradename; efavirenz (DMP-266) a benzoxazin-2-one disclosed in
W0O94/03440 and available under the SUSTIVA tradename; PNU-142721, a
furopyridine-thio-pyrimide; AG-1549 (formerly Shionogi # S-1153); 5-(3,5-
dichlorophenyl)-thio-4-isopropyl-1-(4-pyridyl)methyl-1H-imidazol-2- ylmethyl
carbonate disclosed in WO 96/10019; MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-
6-(phenylmethyl)-(2,4(1H,3H)-pyrimidinedione); and (+)-calanolide A (NSC-675451)
and B, coumnarin derivatives disclosed in U.S. Pat. No. 5,489,697.
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tradename; efavirenz (DVP-266)14-benzoxazin-2-one
di scl osed in W04/ 03440 and avail abl e under the

SUST’THéAfeéﬁldgp@tE%o gﬁ]) as ﬁsed herein means inhibitors of the HIV-1

furopyri '
#rcgeagg,@g)enzgme Zeqglire forrgle proteolytic ¢ A}eavggeoorfrxrrﬁgf ;Yolyqurlo%lé) ]9%ecursors

E‘é £ hhgdl @pl@ ahyd GAU‘P&p%}ylpﬁ&Bih@p yﬂto Ithe( dinduiallfirctiend preteins
ﬁgl/ﬂ%g% t}?l\{} pro%l ratsJeo gt 8ol S8 %gmbguﬁ/g having a

g& t{c&inl‘illm@ircm’&hbmlré, high(theleetlimyweghty(7500 daltons) and substantial peptide

AR U sy e

derl vatives disclosed in U, S Pat 489, 697, The
t er nilypicattssitglle Phringndesaquinapir ayalkle géar eansulgpgpder the

g@?ﬁ%éﬁ’{édéﬂan&%dds\.;’oﬁ o QIcAHRRS &ndathe FORTOV ASElirs &thame;

oS {8 el et s HoT RO P G639
'a{HIEbIehﬁldJefl gHevCrixay ANupalchomal nehfinatie{ AG- 1Bé$.l)’ajlallable under the
é/& g glﬁlgl{ﬁ\llﬁﬁlr ér%g}f)@i)m e %g{ne I%Nrf%%%ﬂr 'arh%huge%’ude protease
hibitot; &sinaeir §BMSE 7881055 dmigtmﬂgﬂlsmrgiﬁb@gwpsaﬁasel Switzerland
g&g{ﬁé@ 38? %al\ﬁ‘gt '3 9ycﬁc ulg::fld%gc%}k@% JU 51 J)ntaBMSOZHQQEM da

VI RACEP t
Reapeptide udéersk@{dpmwtrb)’aﬁréﬁwlaﬁs{%fs ﬁﬂmgﬁ?%%g?ads%'a o PB%HV-l PL

%[%FMU\Q} ?5&%”&5@2@1@@a1@inﬁﬁgt gel capsul es
ef the (RTO\/AS radename; ritonavir (ABT-538)

Rt R
"ﬁﬁksfrugﬁwd fedt NG: 18363) H?d&@lxh&bh EDroxitgya tlh@lMld@A@EFﬁPhosphate

avl
ﬁgg ﬁ%sﬁt“iﬂb‘@ftﬁ’f’ %}Ee eé%gm il O ? }g asi na\\?ill%rf Ta%el%/lé dmxgurea was
?;lhb@hl’tiglhye diynergistic eﬁfed@}bnﬁbwal‘tlvltg of @ég@q)smegﬂdt}gé p%udwd with
0 B A sl 1 gm g msesmeds s, i i
by. SBPatsNoB RV 3,65354aBBES7> L Péréf %@r@ ik »&-§5 and

g‘%ﬁi@n %Jlﬁﬁsgagéﬁb%rﬂ%ﬁ{He}PR@EEMﬁN (dl daleakie) cradbeimedt .2

|
o ok ra o nesion S B Sp e od o
Hyfih %Yéﬂf £dose B gkl to abasuttzonmtmcenﬁu/aﬂey,tsp isprefsprhdtaedose of about

r ed gﬁj / h}lr,-k%clz %g{m‘l&rg pr% ggdz X5, 1@&19&185%@ I}]ﬂ WGWZS 171 and is

roxyurea was have

ﬁwad%tge a4 4 doeefdf ebdut®rp Ilntreoggm/k,g/ day t@fabgp@&»mgqrcp@a mieg/ 3ay, sc is
as
AT el Pélggﬁlé@g ﬁ% 81*78% AYydsOemihd-add ky%tﬂétﬁ:cﬂ&gﬁeéi digdlosed in

keda EP- 01762
U.S. Pat. No. 5,464,933 and available under the FUZEON' tradename; pentafu31de acts by

inhibiting fusion of HIV-1 to target membranes. Pentafuside (3-100 mg/day) is given as a
continuous sc infusion or injection together with efavirenz and 2 PI's to HIV-1 positive
patients refractory to a triple combination therapy; use of 100 mg/day is preferred.
Yissum Project No. 11607, a synthetic protein based on the HIV-1 Vif protein. Ribavirin,
1-B-D-ribofuranosyl- 1H-1,2,4-triazole-3-carboxamide, is described in U.S. Pat. No.

4,211,771.

The term "anti-HIV-1 therapy" as used herein means any anti-HIV-1 drug found
useful for treating HIV-1 infections in man alone, or as part of multidrug combination
therapies, especially the HAART triple and quadruple combination therapies. HAART



U . S. Pat. Nos. RE 33, 653, 4,530,787, 4,569, 790,
4,604, 377, 4,748,234, 4,752,585, and 4,949,314, and is
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as a lyophilized powder for IViynfusion or sc
adm ni stration upon reconstitution and dilution with

W?er% to }—ﬂ%}ﬁ ﬁ@tl%f Aﬁﬁgggg}%?hg ﬁﬂt T%%lcﬂ‘shﬂté&@kﬁé%n Bk HIV-1

r re L
Shermentorldnrer sre st hopied to TSP BORHRR paBIaRich s () at
?}]éigtrth&regaﬁéiﬁ@{ﬁml%tﬁ s%lg@&&@roﬁ‘f tvaDNRTTS) oke PI, a second P, and one
0 a
AR ER (PR St 1 Rt oyl SRR AR L 86a bR, Typical
%Mlmﬁﬂmmuﬂﬁxu@tmblnsm theragies indbade: (Ndriple comblnatlon

464, 933
%q{?wﬁgllca as gvg?a Tllée‘ riﬁ?é]r FS\ASI(IB: gﬁﬁ%\hﬁ I @ﬁéﬂm I; and (¢)

tqae dretplevemityinatés th@@rmeafsul@l %éw() 3RJe ang/k é&?; aﬁ%”@ﬂ\?é QT one
mﬁﬁ: e tulegt'hﬁgéﬁ; gﬁal'sfg‘{)é’c%n@‘lt@srpﬂeféh%ﬂttb oartta@getiner] tlatent with

virenz

rthé¢ tripde mryblmgtlgn f.her:myet d%péﬁﬁom{#ﬁgflpat %;%e%frei BBleSS there
fIyﬁféﬁe ¥rahSe # Bk EDFBEomPLIEELT Emjtac tThm:Dzn*mm\m RNA plasma

synt het
y@}f\p pl c be{rggxgltcl;]rectl) g\“?e%g 3 %nmont . ¥t Wi lo%d%tlaﬁéﬁ a fourth drug,

Ebrfelmqfr 6naMOSYTE dodld h@addled r Chimiolass Breccanifonrdimegking ingproved
d f}g Ffég%?lg}l Iirrxl(il Wgﬁ%the. etxact'\ci?%%sg'nﬁ%ffzg LA AE 685 B the use of multidrug

relrn neans any
adoibittibrk ocﬂamrrg-HlUmwan@ﬂﬁ}l for treating H V-I
infections in man alone, or as part of nultidrug

conbi Aﬁtfr'exqgué &l:8P|Phis a%%ﬁ@iﬁoﬁhﬁdu&eh ecddAARE), atqlcacan@OAc), azo-

d
s DU TN e
ai‘ﬁ%h lp?!séﬁré hﬁﬁﬂlrcﬁl@dtnﬁ&o'g{hﬁh’sd dl&PL@)w-lmrebmmo [Bi3ni lnevarted 9-BBN or
a
tw&, raﬁgyl (&;";3, tfrtoﬁlﬁi” r&og@t 5) ?:che?ﬁxﬁﬁ'ﬂé %ﬁm' E38h-butyl
o@arS@@aQEl dr Bbe arfh?dndﬂ BORN} 1-(Arddmethiyl anapopmg]t) 3t'vvo
?ﬁmﬁiﬂ 8d %erﬁ%llloer c# S%Dfdl o), ﬁp&ﬂ&lo%erb_gﬁﬁbl@ adid

I natyon ther

| HBR), ! (P, ph@h@m%Mﬁ@ﬁ)obﬁrtZﬁ‘@%F@ YE (b 05.2)rglting point
( I}lpg &3}3 g{kﬁmﬂh n%c}‘?cf] (gl?ﬁg nMé@Ol\'@e?ryl@B M@ﬁﬁél—lﬂliﬁﬂnpycﬁdi{d 2.2]octane

e co

iBABOOR s speOmel PF) SPbEERIRErr S iror e SDASRD syl ¢-buty

p?ﬂggf (ReBEE! raﬁ&n Hdeh@ac@fo@% (eDbae)dNL@rmmnhmtde NOA:)JLI 5-

oﬁhamhacmf@{ gﬁﬁ‘&" § eﬁ%s@%ﬁ@g' n?)FF’lllegﬂn es eir ge| gse

| glaehERns.4100uitl - 7-Ena P RIOIPI- mﬂryh)yrrg)hégg@ml\/ﬂﬂ) L¥he

o DR AP oo 102

dﬁltgdohe)grlqarbndarrﬁde GPCGh@m&mqm@l@f@[r@ng ﬁ&‘gddm O dmethane
CrbRing), BRSHyRIEY) SRAR}BRbAYarS68/itB ADEAD) Pirdyl (Ph), di-iso-
propylazodicarboxylate , DIAD, pounds per square inch (psi), diethyl iso-propylamine
(DEIPA), pyridine (pyr), di-iso-butylaluminumhydride,, DIBAL-H, room temperature, rt
or RT, N,N-dimethyl acetamide (DMA), tert-butyldimethylsilyl or t-BuMe,Si, (TBDMS),
4-N,N-dimethylaminopyridine (DMAP), triethylamine (EtsN or TEA), N,N-
dimethylformamide (DMF), triflate or CF3SO,- (Tf), dimethyl sulfoxide (DMSO),
trifluoroacetic acid (TFA), 1,1'-bis-(diphenylphosphino)ethane (dppe), 2,2,6,6-
tetramethylheptane-2,6-dione (TMHD), 1,1'-bis-(diphenylphosphino)ferrocene (dppf),
thin layer chromatography (TLC), ethyl acetate (EtOAc), tetrahydrofuran (THEF), diethyl
ether (Et,0), trimethylsilyl or MesSi (TMS), ethyl (Et), p-toluenesulfonic acid
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;

eI S P b RERF e Sryboryaptysipide (UNCA),
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di cycl ohexyl carbodiim de (DCC), pyridiniumdichronmate

( F’DC) In geg&ﬁh Qﬁ@ﬁ@&@ﬁ&&dé&% in m&%&ﬂsﬁ is bkt sy AUTONOM™
azodi car boxyl at e ( DEAD)

a 1050 BN dn e AP BB BFOT e R saptop el TG spemat
'( HSBeﬁ&%th}e 1d t}ﬁiré‘liaé:a d|1§: ﬁ@melt\aémlwde@[dﬁ'é&@qcupy rand am@me given

r i -i 50- bur u room
t%é?%ﬁ%ﬁl Re: Piedagiruciyl RS %%Fdeélgle‘?@‘”%ht( DVA) |
ferf-butyl di methyl silyl or A- BuMe2Si, (TBDWS),

4-N, N-di net hyl ami no ryridine (DVAP), triethylam ne
(Et3N or TEA), N, Ndinethylformam de (DVMF), triflate or

CF3SQ2- (1), di nmethyl sul foxi O,
frifluoroacetic acid (TFA), It

l,r-fos~ (dlphenylphosphlno)ethane (dppe),

{ et r anet hyl hept ane- 2, 6-
l,1"-fos- (dlphenylphosp ernp B, thin
Iayer chr omat ogr aphy (TLC '4 , r@a QAc) ,
tetrahydrofuran (THF), diethy

trimethylsilyl or Me3Si (T

2a 2a 6a 6_

E), ethyl (Et),

-t ol uenesul f oni ¢ aci dnonehydrat-e {(FsOH-er—pTsOH)

lli t hi umtheganet hyl disil azanR6(L| HI\/DS) AMBe- OBHASDIS

L fn‘\ll Tc) Lo e ool

7 o pPT OpPYy T

Nqur ef iGan e CN, 01 boxyanhydrl dél ( UNCA) . et|heral-1492 o) .

N—

oot ol TomeT e UYL &, T[0T 0 (e PRI Yes,

=

I-3 | Cl | CH,OH ' CN 158.9-162.2
I-4 | | CH,OCO(CH,),COH | CN 141.6-143.3
I-5 | Cl | CH,0CO(CH,),CO.H | CHF, 150.5-151.1 | 537 (M-H)
-6 | Cl | CH,OH CHF, 440 (M+H)
-7 | Me | CH;OCO(CH,),CO,H | CHF, 139.2-140.5 | 519 (M+H)
I-8 | Me | CH,OH CHF, 419 (M+H)

1-9 Br CHzoCO(CHz)ch;gH CHFZ 156.7-158




secondary (sec-), tertiary (tert-) and neo have their
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Chem stry, 1UPAC 1979 Perganon iBress, Oxford.).
Exanpl es of representative conpounds enconpassed by

the—presgnt_Tnventi on and n the scppe of the +
ilrPentro Cﬁ’l@l’%r ovided in ng_ﬂ!é 1. These exanpl es a4r18(§'3 (M+H)

X
4 | i ded h
grrﬁlplar t %Q@@{égéwp‘a }-grow e tgﬂ@@iﬁ@t ose

cledrly unde t o

Rract i ??.EOQ'H@MIH i nventicpn. They shpmt.g-7mot be 464 (M-H)
erd as | ; i oge,

COoNsi L r-t-rg—t-hel scope—of—the &
merely as being illustrative and representative
thereof. In general, the nomenclature used in this

li,cation is.b d_on AUT t i j .

ot [iHRea TRt o s BUey BT Ory pisp el frofn PryiSlpenylacetic

| AdRAG nsyaindls®6 by 2 nurterstdpaprocess (SGHEME 1Y cpmpaising elaborating the
I.screpa 2 ] : i =QH) and
!Fl\a}zolgxﬁ)%gﬁg ¥r§?§%ﬁgiﬁﬁe®#ﬁ§)&tﬁﬂ sabsiitedid b8 tBOHitRdgBRIME(X = OH) an

en depi cted structure,is té) be I h
acyletive therhydeosgaeght addiect d3nHaariert o thispengiabggedure Involves the
LRYeRkuaR c%hgerﬁi;?ﬁfbg nedxtr l@?ﬂ) %o tﬁfe)‘:bﬁkb’pdﬂﬁlﬁ[@’dlﬂ@@tﬂediyl compound
acl d conpounds ) a m -step .process -
CEhih 7 S Fghigh sspieeten do PO GRE BETEoTET Btasehynt vith a
acagy(g{yﬁaya@_t(béém@ﬁmaé)t uent on the nitrogen 12 (X =
OH) and acyl ati ng the hydroxynet hyl adduct 13.-

Avar i @ta’ gﬁfhi s general procedure involves the

i nter 1E e conversion of 12 (X = CH) to the

correspondi ng chl oromet hyl conpound 12 (X = d)

i s subj eft e§Orfol silvey (1)Y-ion Zssisted nu%}e

di sPl Wtr1? RN N g, gsee? amy ey

SCHE 3 ntacti ng ﬂﬁytriv ne conpoungd Nﬂgﬁo
wi t hRT or ipl dehyde af fBTdsTt he cagrespondi ng R 2 CH,X
hydr oxyn®t hyl conpound 12R Wile the adducts are®

her ei n dﬁpicted as N—hydr?ﬁynethyl adducts, a

triazolone, in analogy w an am de, is an anbi dent

nucl eophi | e and formal dehyde can, in principle, react

with either the nitrogen afomor the adjacent carbonyl
oxygen atom The pfoduct Ratio derived from anbi dent

nucl eophi |l es i ced by subtle factors and

bot h e ~™ydr p hyN~@r OChydroxynet hyl conpounds

are contenpl at , be W tajjpoihe scope of the

i nventi on. R

S WP N-X =e
TTIT T LAY rrrveTrit T Urt, Ju

13

Contacting the triazolone compounds 11 with formaldehyde affords the
corresponding hydroxymethyl compound 12. While the adducts are herein depicted as
N-hydroxymethyl adducts, a triazolone, in analogy with an amide, is an ambident
nucleophile and formaldehyde can, in principle, react with either the nitrogen atom or
the adjacent carbonyl oxygen atom. The product ratio derived from ambident
nucleophiles is often influenced by subtle factors and both the N-hydroxymethyl or O-
hydroxymethyl compounds are contemplated to be within the scope of the invention.
Acylation of 12 (X = OH) affords esters 13 (R" = (CH,),COH).

The acylation is conveniently carried out by contacting 12 (X = OH) with an acyl
halide or acid anhydride in a solvent such as DCM, chloroform, carbon tetrachloride,

ether, THF, dioxane, benzene, toluene, MeCN, DMF, optionally in the presence of an




Acyl ation of 12 (X = OH) affords esters 13 (R' =

(CH2) 2C2H). The acylation is conveniently carried out
whoosomsaxting 12 (X = OH) with an acyl hal i dePOY/EP0#007893

anhydride in a solvent such asp®CVb chl orof orm carbon

tetrachl oride, ether, THF, dioxane, benzene, tol uene,

Mf?gk 1P1§4Forg%ﬂ%9§é% gfytﬁém&gnﬁr PSRN OMAPagtipyeidgenc
or r

bmatiiness babveeamoi i G Bt REGHLTS o ERASAH0 L g 10 and
RheEes afpbd @(tY + GI[E@I&ir&ietHreﬁ'ybef[\hle ecylatih Iamsdalsﬂb@:atmed out with the

f f et T "
des 3040 Pt PRy e R R R et
5 Qhloadfoanhtd; ERISHUlaDIOGy DayeMt-hpdroaystediviaride Phi &DL O

%zﬂl_trha};gf %&bsﬁ%ﬁiﬁ Q%e 1c )le-u\(_?nigm te@@uoroborate/NMM, O-
(becimplazl)- NAJ N tNmethy w0 oER ikolHGIoPaFH BIREA NoN -

@QB %G{t at temperatures between -20 and 200° C, but
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s TH e T g

10 (@eh'ﬁ)t (SSS VAT &s@mswtwrbsmemem 1. MulaercSyadesiQf Esters,

ferabl at Lermper atu
(f}]ctzv.ﬂfég Effers ﬁdzf’éﬁ’éiésdm 0 évma é?@c@rjﬂ%ﬁs, gvnﬁh&grfgdt ed., vol. 6,
&&@gb&noﬂ\EWssY@fyd&)rﬂlQQQL?@Z}?E%;O) J Mul zer Synt heS| s of

Esters, Activated Esters & Lactones in Conprehensive

%?ng nzs%’, 379% g(% 5 tal\ﬂcg%e&fxé?ll@tusec? reﬂé}le co@pounds of the present

The
zmten:tldwhre ofdpazdarrlizaten SEENS a%ih %IBWSY%V%‘&QFS derivative
15 @fmt%lQQSP RS ?e’&fmdn@ 19 ftaizidBs M&erpeegamﬁm @utduying an

IZ I on

d@qyl}vdtqzqyée Hbowithipy élky e a;?%gn%q%lif SP@ %mgc%d 1phenylace’(:ic acids
hydrg l:é}ﬁﬁnﬁzﬂemﬂl @@&ﬂ@ﬂ-shﬁmﬁ:ﬂbﬁhde tri thg pmelamzyjf hyg[qb@z{yjn:eaad

éifgwé\%%g;ggg ag@/ fz% 8 }ee%’(c: act ét%&sr{]e%&d é’oﬁ?ﬁng Hpé&b&kﬂ@ dcids with

4aﬁlﬂ@won§ﬁﬂndﬁhdy&medeemmw¢b’ rpﬁregieansi@mwlae%w%&m Bodanszky,
20 ag’f’f“{}gl(f}ﬁ oefx)a tzc%%ggfh%%) S gﬁgefr %ﬂh I\fé@\r Y@Ifkfl@% ENLioyd- W1]11ams and F.

G ‘) gs 7t t&ﬁ@? S, Boca
ce\ﬂ:a:mumc@heha&ﬂél\@#adSé& (héflg/ % B 65,
( §§ éFQ 1997!l TﬁQg]a'ﬂ -icaxl%rah%gl}ﬁ%ﬁildéé l?weltel offelized to a triazolone 16
SIS er w

rin
bppéatwrent CAUERT A i —
the Synthesis of Peptides and Proteins CRC Press Boca
Rat ongcEEM®27). The N -acyl - N-car banoyl hydr azi des 15
were cyclized to a triazolone 16 by treatnent vvlth

nmet hanol i ¢ KO# or potassiumtert-but OXI deXin
tert - but agol_ )g 141§Ndi6 - NHR®
1

R (b)
14a: X = OBt
14b: X = NHNH2: (@) /
. ©
NH,NHCONHR
@ .
3 RO
RO CO,H =N,
Rl CI RSIN\«NH
5}
14c 16

(a) NH,NH,, BtOH; (b) RSNCO, THF; (c) KOH, MeOH

or potassium tert-butoxide; (d) DCC
25



(a) NH2NH2, EtOH, (b) RSNCO, THF; (c) KOH, MeOH or
pot assi um tert-butoxide; (d)

wOBOBHRIENOXY- phenyl -acetic aci d conpounds 14aPEmEPAF007893
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whi ch are useful internedi ates2fior the synthesis of
the present conpounds have been described (J. Dunn,

et al 3 ghepq ﬁgﬁéﬂﬂatétﬂmcmama Aﬂd&chRtlﬁcth oatsal

2004 O 198736
inteagedigtes for she SYQ@GS“? ISI? @Eésgl\é%%rggog{n]dgﬁgve AJ regn H%Srgre Bed (J. Dunn,

Ieﬂﬂgﬁm pablesiby 2086020 ETI2eUIN Phiblixiation aeo4oé9§/736@adﬁb&dﬂ@n
e pres n-hiar he
%F EERES Aﬁ’r? IB?UOd’inf%;lF@Maé%}her’ sb(z'd’gs T%e%na}épéc\e/altng\%ge% ?J}Peb .
Saouy poratdddyaeferebde anbes entirdy.aryl Et her Synt hesi s,
Tetrahedron 2000 56:5045-5065). Introduction of the

g\%\l_l_ ot pﬁ%‘ﬁ% o‘Pf‘Hé EdBinkEnRECQIRIiA Bhef etherdlindast preparatlon of

acene t
alidrbatherg bay l@)qg:g rg\ﬁ@v%n(ég{ ,%g‘?{gléa@qrclggfg %gc?; zjlnulgzmyg Eet Eyntheszs,
S':I{'Jelé‘t%tyz&?ﬁﬁ PES0 35 0251505 Inwoitictinasfthongipay ether can often be
sl S D
a;hdi Mec%’ctcgﬁ%ﬁv@aﬁbétyuﬂﬁs eFliiaolt eanatiraompohads wah@@éﬁonegaﬁve
en
gf &B‘&F’ y axfe 3) sgm@‘ll.g kﬁg?@ﬁéat{afck B}f]‘é\@ﬁ: ﬁﬁclé{ﬂlﬂes

ac e ucl eo
| Elkernp)shmbsﬂlislﬁn’ﬂs m@ngﬂa&g significantly metsilahile thepjoidspalogen

ThdfRc IR Hh ﬁfhﬁ&ec%ﬂhﬁ@é RCARA oSSR YEBisplice uoride,

room tenper
s R, ey AL e,
nfenPt SRl GBI At ro$hﬁtehfpfefatﬂ@1rw9 Bbger laealNiBiarg Med. Chem. Lett.

.g%[QéVCH Publ
%QQOf 1% d4%1;7 @Igs gﬂ‘ale]iéf\le e gﬂ( olgéhﬂﬂgég @g))laceinﬁe%t O3 Influence of the
ANBF POFPVEL Pabl@gferst; Nead! ak WY 199i0r Phendotypiieddy 6b@nd 12a can

produce d eth
beeffrFart gﬁﬁ aéplapgﬁ yesali)%{]ttl%%i) aa&"%u%bmg g!t;‘lg ?/%Iglsstg pe&ucR diaryl
cehesrisgia).on of substltuted benzene boroni c acids and

phenols (D. A Evans et dl., Tetrahedron Lett., 1998

Egi tzgz?i%yg ggi%g ga@srz&gcgg bﬁ g%ﬁé:?_e %@Jba@&ﬂiy Gu T}aﬂtd)?dmlmd condensation of

ad;hgtrnged berﬁmhgrgn@ge s 3a Bié naﬂrfﬁj&l%a%v E%Za gs %81? g?on Lett., 1998

gg% g?smm AJRNEL YCIoh @ul\Teralbbin Lae 28 329382986y This

dPERLQFO égxhéllso ég@f{] at Velp& P?.Ilar | ?1 %s ZP?EZ% ?§ ngjaﬂémgmc acids with

VRK 808Dt OF otthér subétltueﬁmarﬁvddyaﬁa@b161997 119: 10539- 540;
E. Buck et aI Lett. 2002 4(9):1623-1626) or

PZLL?& 9,' %ﬁ%’or&%%é DEmBhR GBHH eBRr §rRestiasitDER(T) salts (J.-F.
Marcoux et al., J. Am. Chem. Soc. 1997 119:10539-540; E. Buck et al, Org. Lett. 2002
4(9):1623-1626) or palladium-catalyzed coupling procedures also has been reported (G.
Mann et al., J. Am. Chem. Soc., 1999 121:3224-3225) have been described. One skilled in
the art will appreciate that optimal procedure will vary depending on the nature and
position of substituents on the aryl rings to be coupled and useful conditions for the

coupling can by identified without undue experimentation.

4-Chloro-2-fluoro-3-phenoxy-phenylacetic acid compounds (SCHEME 3) can
prepared by starting from 1-chloro-3-fluoro-2-methoxy-4-methylbenzene (17a) utilizing
a sequence (17a-17c) comprising benzylic bromination with NBS and AIBN, cyanide
displacement, hydrolysis of the nitrile and esterification of the carboxylic acid.
Demethylation of the ether affords a phenol 18a which can be used to introduce the
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nature and position of substitygnts on the aryl rings
to b e coupled and useful conditions for the coupling

%a l@fhelr %g QL {%I- gl %@rﬁ(ﬂg Wk 2 HAGNE: SrREIeFESY AbuiRbBly substituted

uor enyl cetl aci.d
bomqmgfﬁdg e wepht)hal@aﬁn}?g g ¥ sRrmipe ﬁ‘ﬂ’éwf“ﬁﬁjm

ﬁ%éﬂ%br%nfc AT @1 dkr H@iﬂk@&ﬁrdﬂﬁdfﬁt hyl benzene (17a)

I zing a sequence (17a-17c) conprising benzylic

br om n I\@E with NBS and Al BN, cyani de di spl acenent,
hydr Fﬁér 8f the nitrile and esterification of the
carboxylic acid. Denethylation of the eth grds a
phenol 18a which n b e used e} | ntrﬁguc t e ar yl
et her by SNAP Bent Q_fﬁ_f_l_u‘orl n Stituent
on a suitably su tuted benzene (e.
f1 uoroi sopht ha€ionitrile) or by coupli g:d with a
substituted %rﬁéﬁne.qu@waci d ur].dﬁ; 198 AUk
condi ti ons. % 1sh. 0= ¢HBr ' 1sRrEe=My 18a: R =
Hstep 2 r T $oPYy- 17@111;31;Ha;ﬁb Rtep 6aryl step3 [

17c: R= step 68“1’730!:317(1@42@1505@@ 4 -17e: R =
CH2COREt The sspritlheg s, of &i%bl{qro substi t ut ed

conmpounds al so was accorrpl i shedl starting from|
>2,3-trifluoro-4-nitro-benzene (19). Treatnment of 19
Wi t h e sghitiebis ofibflabrpiubsiittdeorgmubds alsmwes apspmplishedstarting

b S L el R BT i e
fremetitdnpsultspn disphaement aftha EHHORgYIP @?‘#}EOO%F%W& cgtvity to
a%Fb i bGa ﬂt}tIEI@IEr%Q 'I?é@ @ﬁﬁdf\kﬁa b @fbagionofor@éd By deprotonation of
on

ICc ester IS.S

Setchusshedny RO TYRReeH i RS RRILB CLEyFoRgl sl e
dﬁ% § QR iadubttdd t0 a@ﬁf@tgﬂ;azz&l) hydn&ﬂ;tserof ithet tergchuncyl iestar :gfd

(0] a |1 C, acCl
Bt B AL BB S B B
Amp@sict, ifeannitilestuap torbedonyértediotatbersubstitieniepit the 4-position.
a%ﬁ(ﬁ,}cglog ﬁ’i l]}te 61"‘4}0 %Hb n‘? Y %I%%& 08, @vglcﬁ‘%hg @Eliﬁ@c&ed to Sandmeyer

ntro

or
15 subslifiénséntintraduse [gbg@mo gg,b ot thlgemnile substltuent %he %romo substituent

was further reacted with a dialkyl zinc (the Negishi Reaction) to afford 4-alkyl-3-aryloxy-
2-fluoro-phenylacetic acid compounds exemplified by 21¢ and 21d.

SCHEME 4



was further reacted with a dialkyl zinc (the Negishi
Reaction) to afford 4-al kyl - 3-aryl oxy-
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21c and 21d. SCHEME 422a: R' ={H(CO2"Bu) CO2Et 22b: R’
= CH2CO2Et step 9 2 2 Alternatively, the reaction of

the m xed tert-butyl ethyl estgr of malonic acid O.Et
i ok adducts jn yhidh J °
e_l;.pan @
ON@ps IS R

affords a eg%oi soneric rrixéur
oners are conve i?wtly

di spl adf
med:@oegphy. Hydr ol &“’_

f the [@ e
predom n : ‘I'sﬁ% ratthd oA
separated 1By silic ARGR" = NH,
decar ngcgfyift g@V 2 20 rds CHITO, PHEMEL a :
b

SIS

appro®iNmately 2:1 and, the 1
C 'd=B
22b which B

s an£ff e&rsqoé whstmaoestf or g R ogusild o= Me
of the aryy et#er by swp8econd SNAX di spliacerent2@nel =Et
repl acenenf of the nitro group by Sandneyer-typ#e:R"=Cl
RI'koxy- 2-f | uor o- 3~phenoxyphenyl aceti c

ds were prepared from odifl uorobenzene

( SCHEMENDB)"A mi xture ortfio-difluorobenzene (23a) and
trinethylsilylchloride was treated with butyl Iithium

t o2uBL= CHEOIBRICHdto- | , 4-f ost ri net hyl si | anyl -

b nEb: R236H,GhElch was brom nated to afford 23c.
SéfReti ve nonometal | ation of 2

i th .
i s0- prlepydtivelyndsirenstien o Meaixed fort L LR i gROLagRlgpis peid affords
B B R R e i e e
: iqn of, with a . : :
e o i B 2o o e
fed %Iin{jéﬁiheﬁg? %p@ﬂitéﬂgﬁ§ﬂi¢a(téﬁd§lﬁa1@grh@hydéyct;glya1.ﬁ fpd decazhpxylation of
e a e was subje . . o of
s
cmaGaTklRnby hydood shsdispatdEn R TIPITIBCN A LLAC WL SF0UP by
al kyl ated wt d net hyl iodide t fford th
né%‘ﬁ&i@“gﬁ’ﬁ’%f%‘ﬁ‘?égoaﬁ; oge24)é. II\/gt Ial Ieat iooﬁ1 o?rthe ©
remai ni ng broni bstituent with iso- P Li )
and abikanibRuo-smbereBhET e I GraPy Vg A< Pieptled fom o
RS (sblihma soxidaid oteloydiGhombenton (192) and
U to produgce. ihe phen i2da:
b S0, e PRSPyt o
e5 Ak Hylsus] Bbizha ezbb)siichcoambzomiited io affeed 23c. Selective
C ononi %ﬂl%!cigg o% Eécax%fi% %Qﬁﬁoﬁmggx?e%l'r@@zQOQH@ﬁﬂﬁﬁﬁﬂ dhloride complex

monome '
quenching the organomagnesium compound with DMF afforded 23d. Reaction of

step 8

and
23d with a phenol in the presence of K2COs resulted in displacement of the fluorine atom

adjacent to the aldehyde to afford 24a. The aldehyde was subjected to a Baeyer-Villiger
oxidation with trifluoroperacetic acid which underwent concomitant hydrolysis to the
phenol 24b which was alkylated with Cs;CO3 and methyl iodide to afford the methoxy
substituted analog 24c. Metallation of the remaining bromine substituent with iso-
PrMgCl/Lil/THF and allylation of the resulting Grignard reagent afforded 25a which was
oxidatively cleaved with NaIO4/Ru(III)Cl; to produce the phenylacetic acid 25b.

SCHEME 5



Useful aryl fluorides, such as
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3, 5-di brono-fl uoro-benzene areggcommercially avail abl e
or readily prepared fromcomrercially avail able
precursors. . 3- D f%ﬁoromet hyl - 5-f | uor o- benzonitrile

v y nononet al Lati on of 1, 3-

di bromg: 5-f | uokg®enzene (33a) ahd gwenchi ngct hg apy! R
i t hi s er meflj ate W fluorinati@e
.

resul §) berzatdet?yde ( R DASTt— 0™ af
Cyani defstbst iteaénts can b e I ntroducé®into agy

aromat iR' ring by Zn(CN) 2 bal | adi um cat al yzed

di spl acenent of a hal oggn b y cyani de which c _ _
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Pl gyt e e
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JRAGEOR R TN T
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_nyar oxy- 1 sophthial oyt ] fig 1 7Zn(CN),/palladium-catalyzed
cubyHpens wﬁ@%g&c;p@gﬁegdrnl{?tar&;erf)g%{lg ey b\)\r/asl,1 ( pr (%%{?g de.f rfgm 5,; of
i léﬂeﬁﬁhﬂbﬁi)lwdgmihyrcyaradbwylcgman\bq'c%ﬁ@é oukathe Alter fprma 01111
sodi um, et hoxid 2066 (SAMENEBSYbtibn fornhiton of the
SEURTR s el hmpabiore s 0o
Zethidr. Aisplieenyeanof b ErURIPCSHREEI AT RRITE & TS
p#g St |3 C{é& oaagfdg L &QRtad f RGdandktion with sphesbli¢ sbstitsient on the
PP HEr Hiod! £ cat on pr. e Ros) (L@l B3 LAMVare o
3plmnytnoett- asid i5p@opitenBienOGSE e € SHderdsed w th 22b and
%%ﬁ'y WATHIHT $IBRsme ifiubesin¢thyl-Bfmol QEbiErE BINEP B OEDY
ﬂuo;insci%% o?STaCE{oxgi—@r%?ﬂo—ﬁen:za@éBrde (27b) with DAST. Optionally,
displacement of the bromine substituents by cyanide can be carried out either before or
after formation of the biaryl ether. Thus treatment of 29 with Zn(CN), and Pd(PhsP)4(0)
affords 30. 3,5-dibromophenol is commercially available and palladium-catalyzed
displacement of both bromine atoms by cyanide affords 5-hydroxy-isophthalonitrile. 3-
Chloro-5-hydroxy-benzonitrile (3 1c) was prepared from 3,5-dichlorobenzonitrile by
SnAT displacement with sodium methoxide and cleavage of the resulting methyl ether
31b. Condensation of 31b with 19 introduces the 3-chloro-5-cyano-phenoxy substituents
cetic acid containing a 4-nitro substituents for further modification of

€

into the phenyla '
the 4-position. Similarly 3_bromo-5-chloro-phenol can be condensed with 22b and

which was further converted to 32c.

SCHEME 6



33c: R = CHF, DOSAGEAND ADM NI STRATI ON The conpounds
of the present invention nay be fornulated in a w de
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15

carriers. Oal admnistration_cgn be in the form of
tabl ets, coated tablets, dragees, hard and soft
gel ati ne capsul es, solutions, enul sions, syr ups, @& CO.Et

suspensigns. chgzpunds okol ha picggent i ’

ef fi caci 0 en adi® hi stery of A _rolft ey of
adm nistra i ncT udi n'g CON uoussteg)u,nt r SwEFON P)
topi cal pardnteral, intranusdular, intrayenbug,

subcut aneous* t ransder nal (whi ch may incléde a

penetratio hanceowpt a,Ee_’ntZ)%a Riuccal 129: R = Br
i nhal at i onhﬁ STHPRESE t Or Yy zéﬁ‘? Ri~dt raiiqpénﬁrmogzether
routes of &Rt nistration. e pref err edn(aByPaP(Rf,],
adm nistration is generally oral usingparmowyeni ent

dai |l y dosing regi nen which can be adjusted according
to the degree of affliction and thelpatient's response

to the active 'mgrelgli ent .N ope R conpounds of
t he presen @ vention, _as as r
phar maceut "s@t | y useabl e sal ‘o,Nogether with one or

mor e conventgonal excipients,ccarriers, or diluents,
maybe pl aced into the form of pharnmaceuti cal
conposg-tt+osia: BAd1 uni t dos%mmﬁe}phar maceut i cal

conpos 31d: BRArOMeni t  dos B2h: Rs= CR(FOLBNCMYt | sed of
conven 3He: RAagHedi ent s omw 8riGHYA@JEL pr opor ti ons,
with or without additional active conpounds or

pri nci pl es, and the unit losage fForrrs may contain any
sui t abl Pt ¥t ve amount™ 6 @- active ingredient
cormensura i th The 1ntende dai | y dosage range to
be enpl oyed. The phar maceuti cal conpositions may be
enpl oyed as Bolids, such as t SHFets or filled

capsul es nks I | ds powder s,, sustai ned rel ease

f or mul %g bauids such as sol utions,
suspen ons elixirs, or filled capsules
for oral use or |ﬁ the form of suppositories for
rectal or vaginal adm nistration; or in the form of
st er i DOSAGEANBOARMIDISERANEON or parent eral use.
Atypical preparation will contain fromabout 5%to

about Wred iEhewide K afiety of
40 ST SRRl B e

botehsdpiniaig o eI bri QI bR PR Fgn be i the form of

CRBRAY Behta bR dfelgkds) Md lafd kére gélﬁtﬁne\/tﬂabéulapmiﬁﬁor&t @mulsions,
that an active | n%edl

pHYEPRY 8F FHRE IS Se P}Pé’ua%ﬂs ?ﬁ@ P&efaé’“tm"erﬂ%gﬁ are € Ca“"&lé when

asdinbiistédea by other routes of administration including contmuous (intravenous drip)
topical parenteral, intramuscular, intravenous, subcutaneous, transdermal (which may
include a penetration enhancement agent), buccal, nasal, inhalation and suppository

administration, among other routes of administration. The preferred manner of

administration is generally oral using a convenient daily dosing regimen which can be

adjusted according to the degree of affliction and the patient's response to the active

ingredient.

A compound or compounds of the present invention, as well as their
pharmaceutically useable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and

unit dosages. The pharmaceutical compositions and unit dosage forms may be



9esired dose and pharmacoki netic paraneters. The term
exci pient” as used herein refers to a conpound t hat
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general ly safe, non-toxic and_ngi.ther biologically nor
ot herw se undesirabl e, and includes excipients that

%r Sptied Btt Qal?llv?nticﬁ{al i‘ﬁ%ﬁeéﬁﬁ%n?ﬁh%oﬂ%@%ﬂ’iﬁbboﬂﬁmﬁ%&ﬂor without

armaceuti cal use. " "
hédéiqmal avtive cespowds 06 @éingiragsmg L}gllnﬁ tdBﬁ%g gcﬁseﬁqfnay contain any
ﬁtsifei%tmﬁ E@%‘iﬂ;’g ﬁ%gﬁﬁf (?f&se ac\i/lmﬁ@ ﬁrrr]gagcﬁmﬂ c@fahilmsamwﬁh hethteasled daily

a C | i n. i

Rt SERaR PsImEIisaa IEF R o et it R Whoyed as
ﬁ@ﬁd& @éfdhkpas tasleks De filldetaphiled, eghisalidsypoweders shssringd eeldasg

man ar mmceut,l cal u - " i st
Jecapibans SEe i Sfusghs, BIBLARAR LhGRonY dixss o illed
i ;aptiled foy orabnfesor m tHe Sirrmdl supperiionae ok reréaliog Vﬁﬁi%%éa{fg}ﬂimaﬁon;

on .th [ Lnoredient ' ; . : .
e A o T
vt Gy Rt 636 tsrabOHES 6 BF 1 PHETORER G EORPORDS Y The term
t%ﬁ%éaﬁaécgdgﬁio? gﬁ?&}agé?foﬁﬁt' is;mﬁeludémtoltihdub@m sthidaphliqsd formulations
( acce e t .
e ol Y aScepal 5ol LBl PR T i
B@ﬁ&%%@ ﬁ"ﬁdﬂfﬁ’@ﬁng pﬁdgﬁﬁﬁoﬁh?ﬂfprmdmg@gi thatargat organtoy tissuetand on the
rent .co und. Su a ' de: (1 : C
Sred dhg R PR P AR s “Sueh ag ¢ S0 O"
hydrochloric acid, hydrobromc acid, sulfuric acid ‘
ni t ri Thetroh, “eptipsptows juseddlrairein refes to pEompRENd g?at fegtsRyin
%%egaﬁégggh&n?&kgécaﬁ&&ﬂp@&icﬁﬁ E&ﬂe@alﬁffsh_ﬂ, n¢H-egadi Oatideneither

noi ¢ acj d, cl '
b apy ihepyuin Bt an e Al e et
ggél:t infrZQx?é A x@el?&!hglmﬁﬂiﬂaﬁma@éudcal mid. dlhe taroi Shxcipiamt 4saised herein
cl d, rtaric acid, citric acid. benzoic acid, 3-(4-
hV&‘l@@?B@ %itﬁarh@?eos,uc F’ﬁd 1%1{(.:‘ aci d, nmandel i(c
aci d, methanesul fonic acid, ethanesulfonic acid,
1, 2- etrhaparade Sphdrmacaitiaglyhcceptablelr wped herpasneans Hhat which is useful

aci d, benzenesul f oni N : :
5 o ARG A SRt o i
abialogicalypteooshdrtvise far haeie, Pharmasdwiclivéycl o [ 2. 2. 2]

- oct - 2-ene-| carboxylic acid, glucoheptonic acid,
?-efth ie g'@%ﬂﬁ?&ﬁﬁ@d@@:&pmﬂ)lé AR! foyhasfatiactivcingredient may also initially
U )() R TR A g” | e | o Ief beS %&ignt which were absent

glcqulsnp dlegt &P}&F‘E}F%ﬂ%“%? TR %ﬁ%‘r gx%éph?%m cradid

IS I@f& (‘gl?é/llcl)drrps%@fogtgl, iﬁdc&?ﬁy eveagioditively effedt @@i’iadmam@ngmé:’s of the active

B N st

Mepahrraeutielly acceptabll skl of aneomaproringrmeagns aéplE’g}a]t :ﬁ:é)ha%/maceutically

g raarétgle?ﬂt%bqg%%&é {haﬁﬂoﬁésyéptﬂéjmsir@@ ph&mdcOREHRbINRLASy ¥l thBparnt
compound. Such salts include: (1) acid addition salts, formed with inorganic acids such
as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or formed with organic acids such as acetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-

carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
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pharmaceutical |y acceptabl e salys include sol vent
addition fornms (solvates) or crystal forns

(bglg{ 1¥3RE Q&i{laﬁ%l Jehitingddhat&inic aéi’Jl ARemSedRd, d¢dfbxynaphthoic acid,

t
g@lmbqla ggd,tssgquégg %ﬂpc{rgé ranegﬁgaa % gi ﬁ%)p gfts fcj)rmed when an acidic

ﬁ:‘z‘@t@)ﬁsﬁr&&ﬁt ﬁ&he pﬂénﬁdo‘iaﬁ{ﬁﬁﬁidkﬂﬂhegfs aéplhce:d byA mahliidn, e.g., an alkali
carril.er nor e ;subst an

éréqtaldgn,oqq g ear?l‘ix 187 OF ﬁrbaluml ey 16 c1r cB 1|9| Z%?SXM% #Porganic base
Isu&[ acehdrmlarsing et hngamiyes trszthamdvdmms trq:me@enm Nres,

d t
R S0 MR b o i

fphashycedhvalki@dcembﬂmlsabmmhldiessolaemﬁ i §rm (splvates) or crystal

fehpl o‘?}}rﬂb%ﬁg) AULAN& EIBROSERAE sarh®adi@Rd@tisn sdlhe
actlv conmponent generally is mxed with the carrler

g R R B A
@%@péﬁﬂl}neﬁl&hﬂ dhbersfb&r graﬁllﬂSs Imwluﬁﬁrﬂ]m’[ma;rlm ot or| thoretselostances
%ﬁnﬁ%‘al%g ?gtga%r ?av%re iy en’t&%cﬁﬁlﬁﬁ%&g ?ul?r&c%hﬁ: suspending

arc
targag@danﬂdfr& pmh&tmﬁl tahleb égl,nt@@mmgents, or an encapsulating material.

o(%v&érsé %yéaﬁ?elr lg%é?:?]f}gs ﬁlcril diRhdd B AWReh 8AGRRture with the finely

orm pre arations
cdmtdad Activiersompdheritodn tablqth sheadtiveg éoragﬂ%ﬁ éﬁ%eraﬂmls mixed with the

dﬁéﬁﬁtvﬁr thé ﬁ‘é’c@§s§rfy b‘iﬁ&ﬁg lchpeR1tH in ﬁiitfaf)t&:?o @tibh§ dred @mpacted in
I C

nat ur et e r
Sr shAmi<pH A5 AEATES U FRET ARG P e PRI P Besium
a&ﬁ@o@&@ nﬁghbs?mhlheteﬁﬂlte, tﬁa’lglsu@iManﬂos& ,pattirgdextrio) sigieh, gelatin,
i n_in
bR D08, ML I8/ Wit v coco
These, am’cﬂha tike. Solid ﬂ)rfropmpp:agpm ey oorsaiphi dgycq.p to the active

I agrrel?(%l% &Otl)fntg PV S s? ilifrd, bgﬁ*érg LRI ARANAET SRSteners,
s ore use, si on$ %% prepared in

sdﬂlsmrsamg th1ﬁ]mne1§xsz§>hqhﬂézmg pECRER ik§pyl ene gl ycol
solutions or may contain enulsifying agents such as
| eci thighid t%%ﬁlah@ﬁs AR0e Is@@etbee fol braa@aﬁmstrawmeﬁdade liquid

Bl 530 BLERALC B, S R0l LGB Raueons
f b@}S@mﬁonsS H‘&bdehndud&gsohélfdrm ptapk eatiiong) whgéralrsmtﬁkqig:é@@be converted
df(f}l? Ifogg}sm%agrég nddhG 1?(’901%){1{89' %Prﬁﬂﬁbﬂsgmﬁyﬁe Igfeﬁﬁjeé{ in solutions,

0 n e
nfdrexamaple, Suagheas pnopyers glynol sojwidnestar enayireptain emplsifying agents
n?l%c%yas ?%llt}')}ﬂk Qorbitar? &%hUBTgQ@r M&Xﬂ?t Ryh &Rk kithB8 8 caB™E prepared by
nown suspen c{] dS
dissolving the active component in Water and adding suitable colorants, flavors,
stabilizing, and thickening agents. Aqueous suspensions can be prepared by dispersing
the finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well

known suspending agents.

The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may

take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
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infusion) and may be presented,gn unit dose formin
anpoul es, pre-filled syringes, small volune infusion

or_ i |.1.] - dos [ i a .
A o e S
susipon dilemss, selst s poYRRICsAnAHY ROBHERT B el BPlpshylene Elycol

@g#@é?)tll%o%sqlagg |olﬁ§e oilf)Qirﬁf(iﬁféE{laﬁleﬁﬁgdﬂi@: lévﬁé‘rs (e g oleate), and may

pol yet hyl e gl ycol'. a es. of _oily or ;nenaque .
@amameﬁogr,nu&tqﬂaéﬁ%rg? S%graé BEFF%W e Ve 1?%1 il ?%%feswendfng’
@faﬁﬂ%i@%_d%rydiqiersilﬁgodg\;éﬁisht)dlt@naii\g:lyyCh:;:l activeipgtedlixng mgiy|be in powder

e.g., ali oi l)..and in}ec § | 8185k (EsBution f
&‘Hﬁ%’l °b6?”é%4/§}5 ?368%%15%90%8 ns?%r?l_%pc#lglrér)fu a (}%)J/l g%g‘?n% STsuch ot
asnfttetet befor usastith axyjtablawtlscleya augteste puEqgepdrasgrater-
stabi lizing and/or dispersing agents. Alternatively,

the aﬁlteic}gﬁlﬂoﬂgpggé thE b%ega&sf ilRentiBn BOWARFofn@ilfled 61 tapizald

by asepticisolation terile solid

: r..b
|ladophistritéen fooe PPigRINSIS PP PR i GOSN R0 fF e pgdermel _
gg%?chwi @iﬂl’grﬁelﬁb' Eﬁ?@ﬂe@m‘:l%’_ﬁﬁiy}:foﬁ exaﬁmge, ,be]:fbl&flflﬂhEd with an aqueous or oily
yrogen-free water. . The cgnmpounds, o :
Deeiih o HAYBE oS FUGePON TapresliNg aBieiP cPrns may be
trhiiRtadplidesihgueats o sitytest snd willdngeneel alwtdoptaning pne or more
as g transde [..patch. O ; : . .
SRl R, PR i
Wigkhits] drecobutitighagemts oForswilatigsissuithie fos ippigel adppinigiration in the mouth
el ap iQh| irf & 10e, wistidilyan d acaci
U0 Ty o Tl S Ml e o
ctosgaainthipasties comprising thhantiye MgrFiacddR AL g}er’é’qaéﬁ sych.as ﬁala in an

f&&ﬁr orQL SRS 81d\2880RH mobwRdRdLdIgpAgRNthE active ingredient in a
thi ckeni ng. agents, or coloring agents. Formul ations

suiitehisIlEuEbsaTHigi cal adninistration in the nouth

i ncl ude | ozenges conprising active agents in a . .

f | avorkéchaseundssiidlepresucinpesicandapbafrmulgted for administration as
tragacant h; ,past.i L/ I SN K\48; dl gdéseycocoa
et ; AJAT LR aE Vi & g ofiy heid ik 1
shsnesefishtheltedendtheandvaromnonsstie dispensest Pmpgenepsly for example,
a tIst\llr?inI n@"ﬁ?ﬂ#cﬁ’&h hiofho@eSdbiut alki@rd is @kt @@ed inkd conMegient sized

c ¥rpoun§$ 0 e pres nij lnvention nmay be fornmul ated

f oroldsdtiawestozoploand® seliifbsi tories. A I ow mel ting

wax, such as a mixture of fatty acid glycerides or
cocoaThy b @poisdsfdfitis presht ientish mbp betirmndatedfnygaginal

i s_di spersed _honmogepeously,  f L Ek BShtainine i
G SRR e 188 BB s S g
C aadeinh e thesicrieslingradibsit swhlcovieds 4sre bioown inpers to be appropriate.
solidify. The conpounds of the present invention may

be fo 'The lcgrtn%guﬁ@sr Of\{ﬂglglrééént invention may be formulated for nasal
dministration. The solutions or suspensions are applied directly to the nasal cavity by
conventional means, for example, with a dropper, pipette or spray. The formulations
may be provided in a single or multidose form. In the latter case of a dropper or pipette,
this may be achieved by the patient administering an appropriate, predetermined volume
of the solution or suspension. In the case of a spray, this may be achieved for example by

means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for aerosol

administration, particularly to the respiratory tract and including intranasal
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art to be appropriate. The conpounds of the present
|nvent|on maybe formul ated for nasal administration.
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di chlwhei &ésiraﬂJ foanakaubamp berpremr tsbwith enterig sowtngs pfanted for

isgllﬁttﬁgi%h%é %Y&F?% e]%?ges u%  SHOMEOL QR ingrédis®. For example, the

ecithin, The dose ,of
ddong)cnmyls bethe pr¢sent invehtipp can h@fcgg@éat%}r\,’gans ermal or subcutaneous
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f
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Ve i Gmert o foppf e RSk POLAYe Ml{]feéa gine
Batetrdtiod Bghapourles., (A(zmpsD@J dicpd:mylamy@globﬁ@g@ﬂr@ée i ﬁuﬁﬁp@d release
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Fer pac om whi ch %P
nﬁyechenaﬁfhe mtsieanddn@antgmp&yﬂatg’phe,cHﬁmogp nwll @Bl soluble

d es '{r{bg de £ L8 égipkgﬁé OBEelaPa Bi%dggrsmeepolwnm egltpelyactic acid.

adn1n|st t ffoL sustalne or controlled rel ease
ration of the acti i ngr edj ..
t he c@wp@lm@gmgﬁaﬁpﬁgealﬁp% h@ﬂ‘&%ﬁ%{l{l c%réllégsgdfﬁ(e%@?in% expcipients
fo e{H@é&ﬁ%Q ih !Rer‘hi@ﬁfrﬂ & hé‘f&iéermé arsdliPacica nﬁBlwrr@p)ug%S edited by B. W.
v ese de
AL e s e e e g BB pRLtvanis 4 dled
nes@aiaion eiwtiviaay matlifptite fgnmﬂlatlgmﬁd@thwtthe ‘@af}pwq%‘g?ﬁ
' sgec%atmn to provide numerous formulations for a particular route of administration

without rendering the compositions of the present invention unstable or compromising

their therapeutic activity.

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

the present compounds for maximum beneficial effect in patients.



cruci al. Compounds in transdermal delivery systens are
frequently attached to an ski nadhesive solid support.
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Beiqlelﬁfre] m‘% i each.sdakﬂl&l@e{}%ageu BGf dos@fe @n vary within wide

ﬂ1m1mdeptm<hng umrgngmm‘quﬁ 6 FREOAS %sl.gl?rerg% :o? Flgzrscﬁsease to%e treated,
%';lé \Hgg Iﬁ%ﬁl?glqagé( gén%fﬂl SeMHcoRdiivni dfehle parieRe mithgtroaticaments

myithy wivigh thapaticatis b p@% :tfegw f’@gh alh:ggﬁé fi ]'r%gg%adgr&nis?&lgﬂ and the
§ﬂ3ﬂ:ﬁaes a%ﬂréﬁyér%éﬂeé &f thAsdddidabpratiduioner atviobred s Epeonal @;imlmstratlon,
e 1or
taﬁé‘ﬂg‘é@ﬁgf’ PERETVET %E(JS’“gb o |aa%%1%#:9 ?83%9%9% ?ﬁtnIﬁ ' day should be
& pﬁj’ﬁria@dﬂnaﬁomdlhémppﬁn(ﬂdmnﬂmhla%tl(ﬁhﬂlma@ﬁeﬁ prefe; %ﬂa{glosage 1s
‘?e&ﬁ 8}1%6 i cf al%utttﬁgg r@/@%&y WeINR N féiltedbl)' Iear@¥about 100

magikg body Welgh’oénd mestmrefsead 1 é‘bhétlslt({ g E)&QY Wﬂgghy er day.
nﬁ{&b%? gg@%uﬁstkﬁlo\fﬁb %WOQJ ﬁéﬁ@ﬁ!’ th¥ @lbkafgb @angfe evoulk berhaayt 7 mg to 0.7

(SaéreiaroF hef el dsusceaap BF ?gmeﬁftﬁr&ﬁ 26 3 FRle dofifiet W divided dosages,
ﬁki cally BedtvBent hend0s dbdagesipes Hirt. Genmaﬂhéreatmenﬂm injitéated *ggh smaller

hin t rd
t@&sage@m clhgqre gea?ﬁ%affllé]?‘?ia%%, 2 E' lan éfo Egggg gmit“ﬁe T;]Hégéaff%r, the dosage is
Pidictelasadl bﬁyfsnfaﬁrimamdnus mnti} theroptionume aliers f qrﬁge 1nd1v18ua1 patient is
Pl agl}q N %éi " r?ffskﬁlqﬁ tn‘%ﬁﬁt %&tseag&rﬂé%ﬂﬁa hERdin WiKbdable, without

i'n patien
ﬁmmpaﬂlmcmﬂahyn otd orlivce o B adelgerfapgripnce and the

aagsqus &'{RH Q{D%ﬁc%ﬂlih I8 %Je@tafneéjﬂh@fa Mﬁﬁﬁﬂ Bffcctifre bimeunt of the

gase I n i vi dual adj usted to

t h@npmnquﬁ ﬂ@l presebinvERioT ér P ﬁ“@ﬁ 6?595 FP? & ﬁ‘iaar case.

That dosage can vary within wide limts dependl ng upon
numer gusmb @cﬁhﬁhﬁs o&f tﬂl@énnaenttdnetlfew’ave tompfundhe agpk g

to_be tre
e
WirtaRscntpiash mmmqaaammr o @mlwgldteﬁé‘@fsédranﬁﬁ@tﬁ%d?lé‘bﬁﬁﬁor HIV

f or
gﬁsg h@‘g - eéH rr%lg @‘Pa tulfﬁtﬂl%g ﬁté?@?ﬁw@ Belsalt are administered

0 uml:orablmahms mthtangﬁler antﬁaiaf ?ge&&%gaéu‘&fy HéY &%&’?reﬁﬁ%io qver the parent
cgﬁlg 1. 20@ih HOQediekitis b.@ﬁlﬂzhﬂhﬁbg hltermf, sutdyadsioisirdtioe may be
appropri ate In m)notfljw1or ‘f m?i 'Zl@xt
t h;enqp;,ent Ar Eﬁq@ﬁ]étllql SAthIS$ Hpq}t t&gﬁ%{‘ tl?e mbc Ovve 8 i) out .Concurrent
a%ﬁnﬁ@l@ﬂﬂ&tuﬁp Qs aedk@rdn dynsiedlglds, adrmmetrpncm‘ efrthe ageptsjat the same
and about 1%
& orat different times. Administration of two or more agents at the same time can be
achieved by a single formulation containing two or more active ingredients or by
substantially simultaneous administration of two or more dosage forms with a single

active agent.

Tt will be understood that references herein to treatment extend to prophylaxis as
well as to the treatment of existing conditions. Furthermore, the term "treatment” of a
HCV infection, as used herein, also includes treatment or prophylaxis of a disease or a
condition associated with or mediated by HCV infection, or the clinical symptoms
thereof.



ng/ kg body wei ght and nost preferred 1.0 and about 10
ng/ kg body wei ght per day. Thus, for adm nistration to

W@2000/0kig4per son, the dosage range woul d be abopdT/EP20g5/007893
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to 0.7 g per day. The daily dogage can be admi ni stered
as a single dosage or in divided dosages, typically

bet wegn P%?ra Il %W%%Q%gﬁﬁggﬁ{fgg EYeferg%?i%g %Mt Yiosdgt FniteMh such

s i : al ) sages ) are lI'ess, than .. ¢
fdren, dine prepanation is subdivised drtepmiirpsesigoatdnipg @pproprate quantities o

HOSAYG. Léﬁgﬁnﬁa@ﬁéﬂum 4848t forbnGhH¥RIPaskdged ptepahigion, the package

opti1 nmum e for .the indivjdual ,patient .is.reached.
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_ %wkfla_imvials Bendluks. )Adisb{;imu\;hmnitgidageém carmid cpisale, tablelt, cachet,
n_reliance on per,sopal know e X

oF WEFBRIFED Gt 4R % TAppRi OREr B st SEa i e B Backdifed form.

therapeutically effective anmount of the conpounds of

t he [Exeswldl i nvention for a given di sease and patient.

In enbodi nents of the invention, the active conpound

or a ggalib: Gan 16, &M 5l $1eIRA5 IR GREMSL-bBéh oy J-D-fluoro-4-
anot her antiviral_ agent S.Cgﬁ(gi 2 ucl qzl de reverse
trn@thglcbqwléélemﬁhm—%i%r‘ﬁ,ﬁ‘éﬁﬁ AL ASHOATRY sy BieyT ester
reverse transcriptase inhibitor or H'V protease

i nhibitor. When the active conpound or its defjiv Pifie
NG a2 adni nf GHGPEoaep hal't 2% her %P3
ant i I adent th ivity Tay be i s er the
par entY conpound.O:Wen the treatnent is onBi nat i on

t her apyF,such adni ni stration may be contlfrent or
sequential with respect to that of the nuclegsidg,
derival® ves. "Concur f&nt admi ni st r atepdnl: s QNHZ

herei n thus includes admnini strati onstepf3 epts at

the same time or at different tinesstepAdm Qrslidtizon of

two or nore agents at the sane tine can be achieved by
a single fornulation containing two or nore active

i ngredi ents &r by substanti al INy

adNCRi-si 08 LG cterfor e NG

singlle actile bhgent. MW T be y
referefced” h&rein to treatment exilentf to prophYl axis

as wel CHEs to the treatnent of exi®¥ng conditions.

Fur tdteeronpr e, term”treatnment”_of g HGV 4 nfection,

as @%&:%[E%@&%ﬂ\i&encl udestemﬁﬁa:i_eg\;tb; Rf=d@,0nhyl axi s
of a di stise condi tion assodialed; ki berbcoch,),coH
medi ated by HCV infection, or the clinical synptons

t hereof . The pharmaceuti cal preparations are preferabl §4

i N unjtep dogagerehairied rotmd boitdmiflaslnyas dhergsd ayity 36 (96K &

s %ﬁﬁ%lﬁr}ddgcgryg[?ho( L), GORESIuEBA RS RbAEd BPPTORAdR Brogen and
qsodium tert-butoxide (5.27 g, 55 mmol) was added slowly over several minutes. The clear
yellow solution was stirred for 10 minutes at 0° C. A separate oven-dried round bottom

flask was charged with 22b (13.148 g, 54 mmol) under nitrogen and dry THE (90 mL)
was added. This solution was added to the sodium phenolate solution maintained at 0°C
slowly via syringe over 10 min. After stirring at RT overnight, the reaction was slowly
poured into cold, saturated aqueous KHSO4 (100 mL) and extracted twice with EtOAc
(2x200 mL). The organic layers were combined and washed with brine (100 mL). The
solution was dried (MgSOy), filtered and concentrated in vacuo. The crude product was
recrystallized by dissolving in hot Et,O (100 mL), adding hexane (50mL) and storing in
refrigerator for several hours. The precipitate was filtered to afford 13g of brown solid.
The filtrate was concentrated and purified by $iO, column chromatography eluting with




the active conponent. The unit dosage form can be a
packaged preparation, the package containing discrete

w@aenitsees of preparation, such as packeted tROI/EBPHNS/007893
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capsul es, and powders in vials,or anpoules. Al so, the
uni t dosage formcan be a capsu e, tablet, cachet, or

LT EORS e Dok A% Pl DT e PRl i
E:éaﬁ tpifaBeand the mglx?f recrysta]lg;c} ur;dhe; rf:)n;(.il/a;r c;n;hltlons as ci.‘rescnbed above to
A0 U9 RFSY uor o -
AT et S
ovensitp e hedinaTbBh e CAREvEIS @H&?ﬁi@ﬂiﬁ?ﬁz gei74Hmol), and
) ooﬁ@ @ azﬁ% mr%alan Qve@f Yordbifed 802 found bbb nsalduspmded sn EtOH
St o 55 LR B L P o
Rhaesd tTheich|GRIITEe The WESBI Hitdke wanaweshedi repaatediyowith §tOAc. The
E%l‘rg%té %gct)rg g]lcﬁ:& éﬁd \‘%z% aerd%%lgm l?\{rgcp f%%ﬂ Slg(gg@bn ﬂth@H ta1‘=i’<!1T1:oncentratted in
Ao GRe cradd nthtsridl Wes pedfied hy Qs chigardosrapitsel %Té‘llljﬁjn‘f’%e
‘a“t?ééc%%ﬁgne's 0, LG ISAd ("9‘3% QFohRhea wRItbEdI@N Mai Nt ai ned

VI a syr hge ‘over 10 mn. After stirring
at RT overni

S AL Ao
Ca‘é‘f{g{l%?%r‘é\@ 652? N0 nrA¥E! Oﬁdﬂgbﬁ%ﬁh&s puggdivdti dyergonder 20 min. To
RIS VRS @8@1 %g%saﬁg rqvﬁ)la.pglsé.la‘ (iﬁo X &1}1% 0° (?%.aﬁ%gtsél%amdes
\g@&@ ‘ﬁlnelﬂd%pefsbldé[‘ pthe suspensiers waeatded tlag ﬂertzlgﬁylgytnte and stirred
o 181{1%4 F % 8 ip 3 %e]rr : gg (S%R&o?ﬂ'()f’ﬂﬁgpﬁf‘ nexanso _I)%QJLI\)IeCN (40

erator for. _severa ours
pmé):wps idited imasinglelpostien The mplBpgmigyrorasisce 29 ifor L h.-

g fehddd ?%%1?@5&}733 QPOIEAtd GLE i @kri2id RS NUSLERBr (10 mL).
sThcnobtiard b B9k 120 el i varfe B et (fpgym) and

?lggx?é 9wl t’li'hemrgfﬁh@]a?@tvﬁsallih@di(MgS@k)xﬁheled and concentrated in vacuo.
@?lfig rr@;ngrgxf nggﬁrgié%%% gu ; c}%ggl%lggra r%e‘ﬁgl'i Ekﬁgc/ hexanes to

2obta1£fm6 k65206 Y bf 3ichen whitas¢lis. 36 g, 41. 5 nTmI) |ron

(9.732 g, 174 mml ), and NHAC (9.322 g, 174 nmol)

wer e i%gﬁg' dJe. cﬁ rgkﬁ'%@&&% AT AW StsR2AGEE the bFSHde 37¢ (3.0

(70 Nater
SO AL e N e

t ALBHG, dﬁ':rh TE(ortile SOTH%%HHJ@@WF vessmWp elivaethylaminoethanol (0.14
mLe ?télemmol), and dlethyl z1nc IP?M in toluene, 12.7 mL, 14 mmol). The resulting
mixture was warmed to 65° C for 10 min then cooled to 50° C. After 1 h, the reaction
mixture was cooled to RT and added to saturated aqueous NH,Cl (100 mL). The mixture
was extracted with EtOAc (150 mL) and the organic layer was then washed with water
(100 mL) and brine (50 mL). The organic layer was dried (MgSOy), filtered and
concentrated i1 vacuo. The crude product was purified by SiO; column chromatography

eluting with EtOAc/hexanes to afford 2.3 g (90%) of 37d as a white solid.

step 5 - To a 100 mL round bottom was charged with 37d (3.3 g, 8.75 mmol) and
EtOH (25mL). To this was added anhydrous hydrazine (4.12 mL, 131 mmol) and the
resulting solution was heated to reflux for 2 h. The solution was cooled to RT and
purified by SiO, chromatography eluting with MeOH/DCM. The product was
recrystallized from warm EtOH to afford 3.0 g (94%) of 38a as a white solid.



filtrate was conbi ned and washed with brine, dried
(MgSO ), filtered and concentrated in vacuo. The crude

woraioeni@hs was purified by Si Q2 chromat ography BCT/EP2995/007893
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wi th Et QAc/ hexanes to afford 1%32 g (93% of 37b as a

white solid. step 3 - A 500 ni“found bottom was
char ged t 1})Br 2.{2.62 : . k Br,
(3 08 tose DXrbpuia hiroin P b MR §Ffka p B, §.26 mmol)
ahd anhfdyousOHBI(#0 nil) unkesa nﬁ&@ggd@é@smeg mﬁryletbﬂdsocyanate
TEE LA AR TER BB nplopats i 7 o
taerl tcoheenyratedito offord 2hals of Py GA%IghE 1&@@’&“‘?%"’69%%""&3 used

; | B4R, of 37b (4.27 g, 11.72 mmol) and
%@uﬁ%&%@@\?gdded in a single pgrt ion. The )
resulting mxture was stirred at .70
r eac s T KPP Jatlt Wy 6rg5d@tg§§£3%'ékéﬁén&né—§?ﬂd fert-
Pl Al LiBAddritrbyen Fhmsptatret Tothiswedutiin wisadded pptassium

Et CAc . (200 oy W ;
P 200 Tohs A LS5 CA00 1T iogen

f Additioed patsicorteghutatidawipddad after 2#hi 13§ pagh addition,
‘éf%&ﬁﬁﬂgf N Jai\fm?%gg% B, HBLRHOARMY aBdWéd 130wl foRT and diluted
c xanes to tain 2.6

.2.6 g (529 f.37c a (te ..
Soith 610A¢ G041L). Khe SREBRISGREq g GHRE LR S 1 AL brine (50
%%?5 gﬁgd\ﬁﬁgﬁgdm &b cdHnd @ oBdeaitra®d0n ggcud. Thetjudamahterial was then
dppf) C 2 (572 nu, .0.7 I i :
Coied M ST SPGBt gesPE g WG Mo LTS RO R wohich was
dfeﬁrlyl—ﬂdﬁizécgﬁoﬁ‘i-\)mrnﬂ Et@A (B0 aifi) nod hivsanes (S00niytorafford 145 g (56%) of
nmol’) , and dj. zinc (1.1 Min toluene, 12.7 nL, 14
n%i‘l%s.a‘%ﬂ'@ SPE‘EW}%g m xture was warmed to 65 C for 10
mn then cooled to 50 C. After 1 h, the reacti.on
mi xt ustep 8aFoaddP el ramdbatiemn Herlehanged w%&%@awne 39a (1.75 g, 4.3
agy ikptgL hs adde8 idTh ¥hbie Sovias xinekehgtt (BF %ohin water,
E&&i@y%ﬂwgg ( an me? %r gani c lgl % was t,%e ﬁiséheq d and
wi4.h vlatl 4 oymeld) aeyreagignpyas heate o jx atye o&éiﬁﬁ’ o€
| @éﬁﬁ%nﬁ‘@}tﬁd ch %&go fd\'ﬂzﬁdgv)e thd MleOET. Gtke pnetcoweeextraated dwica with DCM
vacuo, e crude product was purjfj '
C e R Btreer RISV W poreh Lp AR (SO PP AY concentrated
2 ; Bridub. 900 crafle Ridckrabwas thieh perified byiSiOa chypnmtogrphyelypg with
RsCReRam. uas ' tallBred EtOA
M TR TRGAEE i, e e g rom worm BIOAC
hyalr aiz) med hekangs (30 mi3o afferd 3.856EO3hkof398 a5 a white solid.
solution was heated to reflux for 2 h. The solution
Wlas coaled I’L%%Qﬂgn@Héﬂtém%sWaﬁh%edhﬁthrm]‘aﬂ@fr@pb)%% (1.85g,
© 4%t rlnmol), DtMAPN%26 mEg)F(I)\{lZl -rl;ﬂr?olg),ra% %&écinvi@gnhydride (471 mg, 4.70 mmol). To
this was added DCM (25 mL) and DIPEA (0.82 mL, 4.70 mmol). The reaction was stirred
at RT for 2 h. The reaction was then poured into a saturated aqueous NH,Cl (50 mL) and
extracted twice washed with dichloromethane (75 mL each). The organic layers were
combined, dried (MgSOy), filtered and concentrated in vacuo. The crude product was

recrystallized from hot EtOH (50 mL) to afford 2.07 g (91%) of I-11 a white solid (91%).

(=)

et

Exampie 2

Succinic acid mono-{3-[3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-4-
methyl-benzyl]-4-methyl-5-oxo-4,5-dihydro-[1 ,2,4]triazol-1-ylmethyl} ester (I-7)



recrystallized fromwarmEtOH to afford 3.0 g (94% of
38a as a white solid.step 6 - To a 250 nL round bottom
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anhydrous THF (40 nlL) under a_lgi trogen at nosphere was
added net hyl isocyanate (7.26 m4_ 12.9 mmol ) in a
single portion., The resulting solution was

RT for. 4 h andjco ated to afford 3.45
(9@%@%5%@% L0 Tt
any fur ication. step 7 -

flask wad Mfarged with 38b (3.4 g, 8lgidl) and §
tertbut aﬁgin(8O nm.) under a nitrogencﬁo?msphere. To

this s®Putjon was added potassiumterf-byoxide (91

ng, O. b)R@'iJ%ﬂhﬁéme&Ufe Wi h d41bR1-edH, O

under nitrogen. Additional potassi4ifoty- bt R HLowEE®H,),CO,H
added after 24, 36 and 48 h (46 ng each addition, 0.4
mrol ). After stirring for 60 h, the reaction was

al | 0\ieq31Q@yanoak-diflaoRmethy-phenaxdd-Auote-Enaabyl(pisoyiiayetic acid

The.or hCp R B O0e t @ 4, Et,Zn

EPAEEER0R P ORI S PR el Gfanpiobefib b o, Bt

conceplacedvath Me,Zra cihes: et ester werdidaeleredt H g EtOH to atfor
rified by Si @ chromatography eluting with MO+ DCM

to afford a solid which was recrystallized fromwarm

Et OAc(50 nl) and _he es_ (50 to afford. 1.
(S0 1) nCaNeKANE R (PR bhudt AL BBt e
Nk afRUREHDat 014 &| B8 knabby yetthyldetdicarbizadedBil horge3.39 mmol) and

GRSt TR b s VAT iced st
gsﬁmtffﬁlﬁti)rggmanﬁgﬂc Thefo m@eé%a@liqupa} J@ﬂhgésemlgﬂa;@; t(;fO mg,
1 Ph6 ok anfﬁig%gr@gsjn?g?m%@ﬁﬁ@b shAdMPARer §PadBABNA 3 h the

uct”was extracted tw.ce wth DCM . .
(2 wis)Elieridbanchagareiat e e gcier Be ESHBPFRART HPY Reyified by SIO2

( S CRIBE ARIMOIBUN ab eflodd 0EET6%) cTHEb 65 ardbite solid,
n%gﬁ%ggr\gag then purified by Si Q2 chromatography

| uti ith MeOH T
SubscHORAT 1) a eRpBEL b LR BrE oM A s i T4g L) under a
aRirJaex amespha@ wik ydd«l pitissiuth ferButgxide 638 mef 0.49mmaal) and the

e SRt Ml R0 Ay gk e (5 me
(@89 mynol) wad adddlafter 2 H. Afieretinties fn ﬁg br thegeaction wag cooled to RT
4,7 . i nd

( @ggﬁigggé %htp}gok%'( fgd_/ﬂ%aﬁﬂ@m@w W2 v dthdd itH WakPER0 mL) a

" t d at RT ..
R O e
gﬂrﬂﬁ Ot NEMRCt (R rcbibtalindd Ssht BICHAd(50 whlenddekertks (5 L) to yield
I C

[ oronet hane (75.nmL ch). The organic | ayers were
1.60 g (84% ofh41aas wﬁute sofid. ) 9 y

tirred at

step 3 - To a solution of 41a (1.68 g, 4.3 mmol) and MeOH (86 mL) was added
CH,O (37% in water, 2.6 mL, 87 mmol) in a single portion. The reaction was heated to
reflux for 11 h and the reaction was concentrated in vacuo to remove the methanol. The

crude alcohol was recrystallized from H,O (50 mL) to afford 1.45 g (77%) of 41basa
white solid.

step 4 - A flask was charged with 41b (1.358 g, 3.25 mmol), DMAP (20 mg, 0.16
mmol), and succinic anhydride (357 mg, 3.57 mmol) and DCM (31 mL) and DIPEA
(0.622 mL, 3.57 mmol) were added. The reaction was stirred at RT for 2 h. The reaction
was then poured into 1 M aqueous HCI (50 mL) and extracted with DCM (2x75 mL).

The organic extracts were combined, dried (MgSO4), filtered and concentrated in vacuo.



conbi ned, dried (MSO"), filtered and concentrated in
vacuo. The crude product was recrystallized from hot
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solid (91% . Exanple 2 Succi ni_gs aci d nono-{3-
[ 3- (3-cyano-5-di fl uor onet hyl - phenoxy) - 2-fi uor o- 4-

¢ g %g{»‘%clt %«as‘e‘g@éwy'c%hﬂmssz%hg&ﬁxt@gpdphg,, 2,4]triaz

(HOAX[BOAR/ eyams) B-afford 18P @rféT%y P bRenwRifs s9i%k | yor o- 4-
nmet hyl - phenyl] -acetic acid ethyl ester (40, R = OEt)
was pL&Rel.8d as described in Exanple except in step 4,
Et 2Zn was replaced with Me2Zn. The ethyl ester was

hydrol yzed with Li Et OH. t o, af f.ord_40a. A ]
o ket BT S B 25 dhep D e bena
Mﬂﬁ@ﬂllyl\@d&@%,ﬁﬁ&iygﬁd[m,ﬂhriéﬂﬁ—leﬂlnmﬂhyg}, esBr {I-&hol ) , :
met hyl sem carbazide (318 ng, 3.57 mmol) and MeCN (65

m.). A solution of DCC and anhydrous NECN@¥0 ni) was
added @Qd ADErRSOl Ubhon stir Begd ayeiOR g% The

fol | owi ng y ' t hyj ' azi da&e 120 ny
0. 46 nmDINAND DCCstéph05 Ny, 0. 2 Was addd.

After an agditional 3 h the reagtion was filtered and
concentrated in vacuo. The crude product was purified

by Si Q2 chrg e Qgr aphy el ut istgp% -t 4 ®HNGM t o af ford
1. %@(VE@&Q{? QApyas a white sol 48: 8-, To a
sol lstepbmd&) {31 0 g, 4.95tﬁ91§I adk: Rt=-hut anol (49
m.) under a nitrogen atnosphere was added potassium
tert-butoxide (55 ng, 0.49 nmmol) and the m xture was

heated to reflux under nitrogen. Additidhal potassium

washed w o
organi c |laygr was dried (MgSO*, filtered and

concentrated in vacuo. The %%)ng O3t = MRS = Br
recrys #5mer =INEOW, Et OAC ( ] bifexHNRs ON60 )
to yie

16HORG NEBREA-®)f e 4 1 HPAS 6t:R SOHIOH, Rst@p 3

- To a solution of 4la (1.68R! U~ ssnait ¥ CHCHRIOHLY,E60)0H,
m.) was added CH20 (37%in water, 2.6 mk'=@¥ mmol) in

a single portion. The reaction was heated to refl ux

for 11 h and the reaction was concentrated in vacuo to

r emovgepdieadtes harehtiod e 1-&rome-atidorw b-flsaso-benzene (42a, 55 g, 263
g?n%;_(%/l %vgg c@%&gﬂﬁo{d&ﬁnﬁ%aogag;e%o m%zl 258, Al th2h dickodRind el de solution
(68 mL, 315 mmol) and heated to 40° C for 3 h. The solution was cooled and partitioned

between water (1 L) and a 1:1 mixture of hexane/ diethyl ether (3 x 200 mL). The
combined extracts were washed with brine (60 mL), dried (Na,SOy), filtered and the
solvents evaporated in vacuo to afford 42b as an oil (57.3 g, 92% pure, 238 mmol). The
ether 42b (43 g, 173 mmol) was treated with glacial HOAc (150 mL) and 48% aqueous
HBr (100 mL) and heated to 120° C. After 40 h, the volatiles were removed while heated
to 80 °C and then cooled to RT. The residue was partitioned between water (100 mL)
and DCM (3 x 250 mL). The combined extracts were washed with H,O (50 mL),
aqueous NaHCOj; solution (2 x 50 mL), brine (50 mL), and (MgSOy). The solvents were

removed to afford 23.3g of 42¢ as a grey solid.

step 3 - To a solution of sodium tert-butoxide (4.2 g, 43.7 mmol) and THF (180
ml,) maintained under an Ar atmosphere at RT was added a solution of 3-bromo-5-
chloro-phenol (42c, 9.5 g, 45.7 mmol) and THE (35 mL). The resulting solution was



step 4 - A flask was charged with 41b (1.358 g, 3.25
mol ), DMAP (20 ng, 0.16 mmol ), and succini ¢ anhydri de

w@ 3®é/ong4s 3. 57 mmol ) and DCM (31 nlL) and DI PEAPCDEBDAS/007893
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m., 3.57 mmol) were added. The ,reaction was stirred at
RT for 2 h. The reaction was then poured into 1M

i L L
fmﬂnbe)raad "FHIEl (2mEewas dded over Jmiuo i eumlm@ctprredmféﬂrred atRT
v%a% ul Id:dk r‘/lj ﬁga’edctgla;{rgﬂu@%olc&gBH @N@ﬂ@@g@b mL) and extracted with

exanes
{150 6 5000 chL EXapbiabedarasnis iach yerOBhRa Wit 0.5 Miueous

[ﬁaﬁﬁl a(%ostgﬁf’am&{@ﬂ@o ﬁﬁ@%‘le@'@»‘l@@ﬁ) fﬂteféd.@idﬁhbedﬂzt;ﬂles were

ﬂapqmtedate afford 14. %Pﬁg”r{ - 5}1029 POEREyT-2uoropd-pitro-
§ lgaégtlkacﬁl ah%eﬂe@ammm@ahcub R = NH step 2
ep’5 42c: R= 0OH 44c: R=C Rl= CNsteps 1 and 2 -

2\58 8' s}tls__egg_oé}_ng%aﬁ‘jr -)A\%ré%rerg ion %Lfi% (?%? gé#ﬁ%&b‘l)? gg?@%el( ((%Zzag 148 mmol,
B pdhabjielsodioudmmoidd GO i bRabinAbsclyRhanol (700
CI8 :> é%c? %Qrﬁ ?—ﬁt{) s ﬂ%ltgd {Qefidk for 4 HerkeqblittiofRvas@soled to RT and

- flidrod SwonghGRLHG diTbe Alier GERERS yashzd %@«@%@QP%& ‘50 mL).
i eglﬁ‘(%ﬁ%@a&tm%&mﬁraqum Imm@;, klfa’ébt,l i W2 antl)dried (K,COs),

2SC fil
|ﬁ1t<vaé bt s el e moteCLs b 10 £ 8GRI IR BLES-chloro-
}-2-flubbé- telln;e} adkBib aid 3thyl es1e7f:{4ﬂpm IT)hewagmteAébt(%a g, 24.1

IS DR R (Poion e
m@&ceedrsmmy et whiktues dfeat 2ot oigte 00 Bho. hé?melo%ﬂsw(%) and CuCl,
Rg%s 'ééﬁ {gl%oqgﬂﬂg‘@ﬁ% Qééﬁhar&ﬁa%h‘i&&em?@an%a Harfd@E F0°)C. The

mh)j
wershigon tntFer#ee YEonpnjained cHa S0 ?gtal%)édterf’g g‘%"ﬁt‘rﬁn&&af&? poured into

5804 \ki’sr H@Fsc(l@oﬂ"%&bamﬁ%d(mwo IEED)E‘ Blod vextiie was egtracted with
r enov ?g g 8f 42¢ as a = %%ld
EtOAc (3 x 150 mL), the combrned extracts were washe rine and dried (MgSO4),

filtered and the volatiles were removed. The residual oil was purified by flash SiO;
chromatography eluting with EtOAc/hexanes (0% to 10% EtOAc) to afford 6.25 g of [4-
chloro—3—(3-bromo—5—chloro—phenoxy)—Z—ﬂuoro-phenyl] ~acetic acid ethyl ester (44c) as

an oil.

step 6 - To a solution of 44c (8.8 g, 20.8 mmol) and absolute EtOH (130 mL) was
added hydrazine monohydrate (4.0 mL, 83 mmol) and the solution heated to reflux.
After 7 h, the solution was cooled to RT and the volatiles were removed. The residue was
dissolved in water (250 mL) and warm CHCl; (400 mL) and EtOAc (200 mL) and the
organic extracts were dried (Na,SOy) filtered and evaporated to afford 8.3 g if 45a as an

off-white powder.

steps 7 and 8 - To a solution of 45a (8.3 g, 20.4 mmol) and THE (150 mL) at RT
and was added methyl isocyanate (1.5 g, 26.4 mmol). After 5.5 h, the volatiles were
removed which produced an unstirrable mass. The residue was resuspended in toluene
(50 mL) and tetrahydrofuran (50 mL) and the volatiles removed again which afforded the
semicarbazide 45b (9.5 g, 20.4 mmol) as an off-white powder. A suspension of 45b (1.9
g, 4.1 mmol) and MeOH (80 mL) was treated with sodium methoxide (0.5 M in MeOH,

18 mL, 9 mmol) and heated to reflux for 11 h, cooled and the volatiles were removed.
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step 3 - To a solution of sodiumtt-butoxide (4.2 g,
43.7 mol ) and THF (180 nli) maintai ned under an Ar

wa@eowospises e at RT was added a sol ution of 3- br POEB2005/007893

chl oro-phenol (42c, 9.5 ¢, 45_%,mml) and THF (35 ni).
The resulting solution wasaged at RT for 15 mn. The

gat Hésicﬁﬂ: Wﬁspaftﬁﬂin%g bEQveln Q%S%ﬂg foﬁtg gﬁc? E‘}ﬁfel? éép 160 L)Zand the

g%g@nwa@ts iesd %ﬁ“’é1 (\Mi'sé(%q): filiratedgndryagasated. Whe emlde phehict was
fteted thiough a@@@?@ﬂkﬁnﬁ @hiﬂitnl QAthY féhte 1%%@}%@3%%@(%&% 19 100% EtOAc
g %2’%&9&&% ??ﬁotfﬂg 89%311 S& OH (2 x 50

rTL) and brine (100 m.), dried (I\/gSO4) flltered and
t he stap t-iA sdutveer of 46u é:paz g,tEeZinnmolaiﬁzﬁd)DMH(iso&ng) afd sub ected to

f ni trophen
{fa?tu(éﬁll ?{n%g?:g e ﬁﬂl&fﬁrglg% Wi %}}% The degagge% ! O&W {re ‘éd ith
Ig)z (IR7 &2 éé!hl@p]d ﬁnéﬁP éAP(Q)G(3QO g, 826 muob)) an&eesub]ected to
%Wdﬁf pﬁ?e it ar H'i‘l@llleatlﬁg &h@s") C, %@&tl)%% Wi \%ﬂt%léé were removed

site and

R P ey Gy e B AR GHEH (B 1BBFYUX The
cfcﬁnbl‘ﬁecﬂl orghine esadattt b 'W'?f’]b dfli]?eﬁl cREEM, kﬁlﬁbr&ﬁr arﬁf‘éiraf)bxlatce%irzﬁ Facuo. The
LI T, e,.fl ake S
Ij&flgki 9‘?or m'e Szfﬁg }[%B]Iﬂﬁl_%h a%‘ 8 Cf’ﬁllnfrf %J(PB %\/ﬁ’étﬁ%?’fg@“&nl h
GHGEAE MatdFDOAata 58 EtQHVEOAL e affodd 0154 @@ f 46R 08 off-white
dhd&red and the volatiles removed to afford 14.0 g of
%4 am no- 3- ( 3- br ono- 5- chl or ophenoxy) - 2-fl uoro- phenyl ]

-acetic acid ethyl ester (44b). The aniline 44b (9.7
g, 2steps Loamd\l 1 efksolptionoefiAsh (LA amByemolsMYBEN(010D) ard 37 %

dfidetis HLOqIS ML) Wk ﬁe&&&l DRy V&Qﬁerchjﬁ dch§ L&Mﬁéfn vas &oled under a
xture .of telt-Dbut mtnte(?.(]i

St S Gupsdind et op oras cgicentsaisd angmhen i voiaae badheen

Ipdegeairteabunmmn|atsob@pfec@mdtewahmd étdfl&%;ad&&? The solid was

AFACH R0 ERFLAL S PO B 00, el i

wclm &he bs@rowmpetamlohdaumscisw g13.05 Pheuarini¢ m}fydwas (320 mg, 3.2
Bl R APVbA H’l\%gé %A‘gm(lgi )NI%I%E) &d;irdaﬁl&t Be. rﬁ%’gﬁ %&gbdbssolved in DCM

e tracts were drie
X mloraad sirgdenRTon 2% hi d5e mirtere waonpaded fFite O5ddiaduedus KHSO,

aQﬂd| ex¥yasted Wi’éhle@M b%e&?ﬁﬁ“ne%‘()eﬁ/@ra@t@m%%@%&ﬁ @f%ﬁrf%ﬁl ﬁi&ég@cg and
eaqap r&Fed?A ord. flg of gr?lé% tp?o uct gv ich vg:a)s pulc.')lﬁed by filtration through apad
afiﬂdb;oelﬁﬁﬁ@wilh argpadertti2:0ne 30 FROAX Hex21d the®BQ B@b@@bﬂekane with
OFRORDE SRR N g e Mg ok B b e (o) =
128G, Hi), 7vids? 4@ e Hy,dh 3zt je= M8 ibhy 4 )as 63 (4 20 )y4.1088 2 H), 3.14
(8TPiT) 230 44160 SAHUALANCHERES S8, FELNYS:: ¢, 50.49; 1, 3.27; N, 10.71;

Found: C, 50.66; H, 3.34; N, 10.67.

Succinic acid mono-{3- [4—chlor0-3-(3,5—dicyano—phenoxy)-2—ﬂuoro-benzyl] -4-
methyl-5-o0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester was prepared in a similar
manner except steps 1 and 2 were omitted and 3,5-dibromophenol was used in the place
of 3-bromo-5-chlorophenol in step 3 to afford I-4: mp 141.6-143.3°C, MS (ES?): m/z 512,
"H NMR (ds-DMSO, 300 MHz) 0 12.2 (br.s, 1 H), 8.23 (t, J = 1.2 Hz, 1H),7.95 (d, J=1.2
Hz, 2 H),7.52 (dd, J= 1.5, 8.6 Hz, 1 H), 7.35 (t,J=7.8Hz,1H),7.34 (t,J=7.8Hz, 1
H), 5.63 (s, 2 H), 4.09 (s, 2 H), 3.14 (s, 3 H) 2.52-2.43 (m, 4H), Anal. Calcd for
C23H17ECINsOg: C, 53.76; H, 3.33; N, 13.63; Found: C, 53.68; H, 3.47; N, 13.35. 3,5-



After 7 h, the solution was cooled to RT and the
vol atil es were renoved. The residue was dissolved in

wWoR0e0105250 n.) and warm CHCl 3 (400 nli) and Et BEUEPRD08007893
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m.) and the organic extracts vvearge dried (Na2SO )
filtered and evaporated to afford 8.3 g if 45a as an

wder . s n
(B0 gob B Wk BiepSieAirom 2 Fan iy ol B iRl dn 0
ad8e®owe. hyl i socyanate (1.5 g, 26.4 mmol). ﬁtter 5.5
h, the volatiles were renoved whi ch produced an
unstlﬁigﬁgg gmass. The residue was resuspended in
t ol uene m.) and tetrahydrofuran (50 ni) and the
vol ati |l es renpved n_whi ch, afforde
sem ceirsiG %fédzt@e%{ga[% -dloro - B -RIsy>- ghffuﬁﬁo%ﬁﬁlym‘tné’m 2-

ﬂﬂ%[%en@ylwsﬁeﬂhﬂ -SRxef4, A8yfldo-01,ud| thadolrylietigibidestde G-5)

was treated with sodi um nmet hoxi de (0.5 Min

I\/le()—L 18 R omb) and heat ed t aemref | uy, fé)r H h,
cool ed an vol at i ¥8BS wer e pved. TheE bsidue was
partitioned ween aqueous &2 and (4 x 100
m.) and the gfganic extracts wgre dried SO,

j Bl trated_and pyapogmat ed. The crude product was
filtepted Ehoaugh ra=% O2 col um 2 uting with a gradient
(1:1 CHC 3=Et CAc to 100% Et QAc to 5% Et OH Et OAc) to
afford 980 ng of 46 as-g white powder. stepr9 colt
solution% 46a (2 ’SE.mei; cand D\& (K0 J#ij and
subj ect e ge_cycle ghre me h
argon. The d lutigrpyas tre P Zn(CN) 2
(1.07 g, 9.1 and (Ph3P§4P(O) (3 ng, 0.26 nmol)
and resubjste@t&{ to vacuum purge wth argon, whi | e
heating t 4G: RNy 16 h, the volatil e® were
renmoved a%heb:mesi\lﬂye was partitioned between 10%
NHACH and 48c:®RB=®1 150 nlL). The conbi ned organic
extracts wepe dried (Na2SO ), filtered and gvapor at ed
in vacuo. The cruder,BCQQH pasS ted th ou h

Si @ col unierdl-ged g~ wi t gr @ Qlﬂ({ 8&:
to Et OAc tTO 5% ET OH Et O~ 10 54 ¢ of 48b as

an of f-white powder. stepg 10 and 11 -OA sol ution of

46b (1.7 g, 4.3 mml), MeOH (90 n) and 37 % aqueous

CH20O (18 nL) was heated at reflux. After 1.5 h, the
solution was cool ed under a stream of nitrogen.

r eact isep Iwak saloticrenf BB €20. hmd. affaghn0 M@hvt@mmé?%@ Z%éélﬁn(’l) was

4 6B BRI 8k aﬁJéiDd;M 5 L)
ﬁ%cggo‘g@ tgg gglgltl%gﬁg% f‘ﬁz%éé was filt Ie)rled lz)ﬁié 3{1e gz D for 2 ,
v amuntaatedamd@r Dy et 78GHL ThePrarsasql %?%Waﬂw%rineéis@ 48'5}”e or
aSnd ﬁ’(‘ﬁtécﬁonto ice. The mixture was extracted with DCM (100 mL), and the organic
layer was washed with H,O (50 mL) and brine (50 mL). The solvents were evaporated,
and the remaining oil was purified by flash chromatography on silica gel eluting with a
EtOAc/hexanes gradient (0% to 20% EtOAc) to provide the desired phenol. Toa
solution of this phenol in pyridine (10 mL) under argon was slowly added acetic
anhydride (0.6 mL, 6.33 mmol). After2h, the volatile materials were removed to provide

3-bromo-5-formyl-phenyl acetate (27b, 1.02 g, 40 %).

step 2 - DAST (1.02 mL, 7.69 mmol) was added to a solution of the 3-bromo-5-
formyl-phenyl acetate (27b, 1.1 g, 4.52 mmol) in DCM (5 mL) under nitrogen contained
in a NALGENE® bottle. EtOH (0.013 mL, 0.23 mmol) was added, and the mixture was
stirred for 16 h. The reaction mixture was then added slowly to an aqueous solution of
saturated NaFICOs. After the bubbling was finished, DCM (50 mL) was added and the



powder. The hydroxymethyl adduct 46c¢c (1.29 g, 3.05 9),
succi nic anhydride (320 ng, 3.2 nmmol), DMAP (20 ng,

w@2@6/0m5ed ), NVM (0.40 ni, 3.7 nmmol) were di sSBCTEP20051007893
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DCM (35 ni) and stirred at RT_f%r§ 2.5 h. The m xture
was poured into 0.5 M aqueous ié O and extracted with

ST BB P B0 g i
phhgiah@hs MgS&g KEh_g sqbvanit frage ue_rwveditq) pr(az@dqjanyqllﬁwajlgtgatawzﬁéﬂaced ina
%&% ﬁ?’&‘H‘F' (19 ﬁ’léﬂr%tagd?{zg %%gﬁﬁtméﬁl faonBhyirdte }474 mg, 11.3 mmol) was

aﬂﬂgd,@ni)ilgehriaéﬁqnm%-m@freg é%ﬁ]f/ﬁ%zt s 5 Sgrog b then added
'@rop%isggo ﬁ%’aﬁéeois HA (b8 mL?',‘ﬁnd the Pixtfard a Batradtdd)with/BE&¥Ac (3 x 30
(t,0J =7.8. 1 H), 5.63 (s 2 M 400 (S0 2.5 qied wi
qnh)y ?@ combigedonganis _fr&gtuzrhs] e&?—lyv?S}g)ﬁéYl_ laférlleC@’OfI%Ir), nd dried with
5(52121 61%EH S0 Evefl\lporﬁgbng&ﬁ thilyolatil2 aatbtiald §ave an oldbatdyas @urified by
. : . ; 0. oDUC '0 i i - . o
e Pty g i 8 (ao S P ORF ISR Eigipyide s00 e (7990
- dfisebdoyro-5 Bliftoaromethytiitiendr @8D)., 2, 4] tri azol -1 -yl met hyl }
ester was prepared in a simlar manner except steps 1

d . e : .
an Zﬁf‘%%}%n Stbtb\f?g c%ﬂgergseéw%k%ﬁﬁﬂg{?h&ﬂﬁbrd%wé-@ﬂemﬂ acetate

thef of 3-brono-5-chloro |r%ste. 3 to e
a28bi & desaribedpn stap 3@f eusnple &, Rrdyqagnyor thegifrogroup 44 diazotization
N.Mi& <§2i§’p1§c'e9%¥§g)f 80 Qia%ﬁﬁmpéagt-b& dhbride, (stépdd) and5PBergtearridd out as
—acgenedghetopy t apd Bpetip prgvipys embletoggdd afe (5%, )7
(t, J=7.8Hz, 1 H, 563 (s, 2 H, 4.09 (s, 2 H),
3.14 ¢ep 6 3AHasRwhOclRrgrd with 480HPS.640 65 mr@ap,czdu(f:g});?zl.so g, 0.6
N
pwepatded, dnddhe 818wt Wasdietesite 80 eC ior HendnngtEReHaysoplfd to 0° C
H%[d 'Eﬁggd gﬁpé gacf"o@@%' Th&silil fdd VR Srabifed with 300 mL of EtOAc and
[ 4-cHoro- 3- (3= cyano-5-difi org t hyl ~phen %-2- fd .
udFaOFE Nl Iﬁeﬁh@l(l@- Bty 2R g;gﬁq &]?)g_mﬁ(% re’added to the mixture.
glhﬁluja%éﬁa;glyeé gbassy%agatia ?(ﬂha eﬁta‘tteld(ﬂiﬂS $00Lenb. cftlelpbitO Ac/hexanes. The
0 r . . i .

bl gt Feh Rty et B i s
(and c@ceﬂ%at@& imwml). Tie anby prosust WENYUE B dibly)SiO, chromatography

i nt ai n er - T i
b BTy OO 1 o) i

Théiteisolidir e was extracted with DCM (100 ni), and the
organi c | ayer was washed with H20 (50 nL) and brine

(50 ) chifs-:0-¥RRbS-WekBrauanfr ptedxy)-2-fluoro-phenyl]-acetic acid
ethyl ester (49) was converted to the corresponding 4-methyl triazolone as described in
steps 6-8 of Example 3. The triazolone was purified by SiO, chromatography eluting with
MeOH/DCM gradient (1% to 3% MeOH) The hydroxymethylsuccinate was prepared by
condensation with formaldehyde and subsequent acylation with succinic anhydride as

described in steps 10 and 11 of Example 3 to afford I-5.

Example 5

Succinic acid mono-{3-[4-bromo-3-(3-cyano-5-difluoromethyl-phenoxy)-2-
fluoro-benzyl] -4-methyl-5-oxo-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester (I-9)



and the remaining oil was purified by flash
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the desired phenol. To a solutign of this phenol in
pyridine (10 nL) under argon mas ‘sl owly added acetic

anhydride (0.6 ni, Smml) After 2 hy the volatile

naterl s were r rm 0

3-br& ggt , *J, A0 % .

step2- nL 769 nm:l s _adge i1 a

sol ution lBhe -brorm 5- fornyl - Q Ayl acet at eo(27b,

1.1 g, 45(2Nm’ml) in DCM (5 mL) un r n|trogen

cont aisfed §7n NALGENE bottle. gL, 0.23
I)I'lm_.;' d t he mxture sgg,llgggch}@r 16 h.

The rgactl M. t hen adﬁs'l@‘\’i{%dﬁoé@oxcaz)ZmH

aqueo%e §o ut| on o saturat ed NaHggps3. After
bubbl i ng was finished, DCM (50 nlL) was added and

t hel ayers were separat ed. The organic | ayer wa
wi t h step heT¢ 3eolkiign ahdrcdRi7de i nrrm%?fy@r?%kfée @”cﬂ’? mﬂi%l) and

Sidseﬂﬁ{u EAOR$ (158000 kel o wﬂ@xhﬂaid@dxﬁhwmm;}dram (vgs8nL, 63.3

? [n a mxture ; HF 15 and
Calar) R Pa e g I 1€ Beapion |5 e T Agted: The
thedé prdutionaspuxified &y gd\ﬁgzszd&mmmgra@hy Blfitihgwith BtOAFHe afford 2.07 g
S [ e ropwi se to 5% aqueous HO (50
n(%?‘%t)a’ggo?%aewmqﬂ W% was extracted with gt OAc (3 X go
mL). The conbined organic fractions were washed wt
bri nest¢i8D- Adsyispeasidn gg 5@@%%&%@7@1@){}@ dp;yg“g“@F (170 mL) was warmed
EY. A8 fodt fggﬂodﬂfanﬂ bt‘ﬁenvﬁo?éd' tbRTTELERE ?és§lt1ﬂ§¥ﬁuﬁﬁn %dmtﬁﬂ@ﬁ under
was pur| | ash chro [ra silic %I é
t OB r@u&qrwéﬁédf‘éis?}ow 3 5@% %9 sJo e reaction
3[1113&91‘331% @Jr‘é'écf fod 9 hemE WAt he aah a(v&ﬁﬁ)preéfﬂil&t@h[ﬁfmfs g reaction
was condens uo h
a’@é’fta’feew“tsf.?g]fd 5%6 a%%ﬁ?ﬁbee‘?zﬁlﬁ?erp%"féeeﬁ Sstﬁ%efe exa Spl %Wﬁl ether to

Refeid t18 98 0foophgield) bf 31.gr oup and di azoti zat i on and
di spl acement of the diazoniumsalt by chloride (steps

4 an dg_g%, WEE‘ ecl s ﬁé& (99’(18 Bf ‘?15 (Sd%%cé bb ﬁgné)lgs) shtx %Bﬁnﬁlﬂf@ grade tert-

f buskolvoa@mbh af‘g%rdl WPLR garate tcbzaalaolgs a@sd @ﬁﬁﬁs)mmzﬁr(t@q}o&de (78 mg,
(4669 gq ) Gn & B Mixtur@ Adh BeldR6 PBux3difHeBdn brgof amobphkre for 24 h.

equl v mal nt al ned .under

- dnedditiond AiREoLA L S I SRR R R LR
s@dd#tduen fyasmoarebed. A chifd &iqed wab hddaddolldwaddiydteating fnt 24 h. The

of Si.Q2. .Th I h 0
O S SR S SRR R i R Thgflace. The
hﬁﬂﬁﬁeé:wés]t@ﬁl:emlxbramai withdt@dcithe témebimest brgagic eRbracts washed twice

a}q\’q%q‘i %)Etdf%g ﬁMg@éﬁea%a‘%?ﬁ&&%awn%EJoa@B@Q'u% Hb &prﬁg—purlﬁed by

SiO, chromatography eluting with a MeOH/DCM gradient (3-5% MeOH). A minimum
amount of EtOAc was added to the white solid recovered from the chromatography. This
was sonicated, filtered and washed with a minimum quantity of EtOAc to afford 1.6g
(51%) of the triazolone 52.

step 4 - A suspension of 52 (1.6g, 3.53 mmoles), MeOH (35 mL), and 37%
formaldehyde (28 mL) is heated at reflux for 3 h. The solution becomes homogeneous in
about 15 min. The reaction mixture was cooled and concentrated in vacuo after which
DCM (50 mL) was added with stirring. The organic phase was separated and the aqueous
layer was extracted with DCM. The combined extracts were washed with H,0, dried
(MgS04), filtered and concentrated in vacuo. The colorless oil (1.9g) was purified by SiO;



conmbi ned organi c extracts were washed with water and
brine, dried (MJSO ), filtered and concentrated in

WO am601053he crude product was purified by Si OZPCT/EP2005/007893
chromat ography eluting with a IglthAc/ hexanes gradi ent
(5 to 25% EtQAc) to afford 19.17g (76% of 49 as a
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( X%S'tg%g@% &3&;&%&@%%&@;@%&%@% PR G ShE e (0285, 2.3
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352 QO%EP eg%ﬁaﬁeg@%ﬂé"@ﬁgn%g g‘lﬁ rr]rlgﬁ |%1g§eatcglogfr?%‘%uae was stirred 1

155 o EX@ETRIr @ ofrtioH i Al dedalniosl G 00 fB) and the aqueous phase twice

4-b 5-di f
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i ©38@)add-astaypdritapowdesr azi ne (1. 99m_ 63.3 mol es)
heating is continued for 2 h. The reaction was cool ed
and epgpesaked. The crude product was purified by Si Q2
chromato aphy eluting wth EtOActo afford 2.07 ¢

799 f 50 it _
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r eact INOQ_ALOW 2N /Nrred f ride: Vil £ BP0 i n
a white | |p| P}Rg tsborR' miCKE@Ar e was
cooled to ‘ i te K124 R' e CHEDCErIMe

vvashed Wltd] et her to af®ord 13 789 (100% vyield) of 51.
step 3 - To a stirred solution of 51 (3.29g, 6.98

o8 o 22l fr

HPLC énf F@tlgﬁg?q‘ gg)gtgghl oét{ga%g%(rincltg e &Lﬁ oxide oo
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20 | I?l'ltrrgge?ll AV AL TNES . &iEERas pluk @Viaeth Bind@atgnidahe Sulting mixture

was extracted with DCM (2x10 mL). The combined organic layers were dried (MgSOs),
filtered and concentrated in vacuo. The crude product was purified by 510,
chromatography eluting with EtOAc/hexanes) to afford 825 mg (81%) of 55 as a white

foam.

25 An oven dried round bottom flask was charged with 55 (180 mg, 0.41 mmol)
maintained under a stream of nitrogen. To this was added silver oxide (142 mg, 0.61
mmol) and acetic acid (69 pL, 1.22 mmol). The mixture was stirred under an N,
atmosphere at RT. After 3 h, the crude material was filtered through a pad of SiO, and
washed with 10% MeOH/DCM (50 mL). The filtrate was concentrated and the crude

30 product purified by SiO; chromatography eluting with 10% MeOH/DCM) to afford 120

mg of I-12 as a white foam (63%).



reaction m xture was cooled to RT and agqueous NHACI

(100 nL) was added. The mixture was tw ce extracted
wWOoRh/0ES@GAC, the conbi ned organi c extracts wasPEHEPXM0D@7893

with H20, dri ed (MgSO* and concgntrated in vacuo. The

crude product was purified by I“O2 chr omat ogr aphy

eluting with a MO+ DCM gr adi ent (3-5% MeCH). A
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afforded 1.5 g (88% of 53 as a white solid. step 5 -
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h I
addeed £OH HOR a(c {5 () A a{mufmf a% (Eouds 5 gllsogé {043 gnol) and
10 e%ggtgl ftﬂ\gd%dé?g@i\égnogﬁgoﬁqmlt el ;@miﬁd‘lmﬁﬁadded et dratedhich
nc
amﬁqalr@fi the %nﬁgga@@&égm?%a{uﬁg %ﬂ géf@zg a’m'xe so&&@ Yas stirred at -
Mm%t greer BRNTEat@torf whi @epdhedsal-78F (Wa}s hattion pH1NE:HLSO,, diluted
= OA\ o tﬁnd ¢ ea\rvf % fjur g%’l’[gl, 8 ?@aC?fTﬂe PhAdSs Were separated
ERBIEYE
[ ‘hndhh@a(cpteaus( phahivos @et&ctrylaﬂﬁk MIT@WW o) § The eombiegg preanic

dt lvent ted to afford 118 g (1009
15 egg{%&e Wg% d:{rﬁzd CfMngH;) éiltﬁetdrainazlcl) $O \_re)? s rr%’ta ora ees ? gr or g (100%)

(bfzzl)asﬂmwbxlespdirl ed 100 nL round bottom vvas char ged
46¢ (980 ng, 2.32 mmol, fromstep 10 of Exanple 3) and

anhy dreguls) %éﬁ@r&%}neVW@B adigdecsoanel) thaedrito®°UC & an ice bath was

added portion wise solid 23b (126.23 g, 0.500 mol) while maintaining the internal
temperature between 20-45° C (caution: exothermic!). The reaction mixture was stirred

50 at58° Cfor 2 h. After 1h of this period had elapsed additional bromine (45.48 g) was
added and the addition funnel was rinse with cyclohexane (10 mL). The reaction mixture
was cooled to 0° C and slowly poured into ice-cold saturated NaHSOj3 solution. After the
addition the resulting mixture was saturated with solid NaCl, extracted with MTBE (500
ml and 200 mL), dried (MgSO,) and concentrated in vacuo to afford 191 g of 23c. The

55 reaction mixture was distilled at ca. 60 mbar which afforded 161.53 g of colorless liquid
which boiled at 110° C and contained about 11% of the monobromo derivative. The
product was redistilled through a bubble ball column at ca. 50 mbar which afforded 141.3
(78.5%) of 23¢ with a boiling point of 93-94° C which was >99.6 pure.
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mai nt ai ned under a nitrogen atnosphere at -5 C. To the
sol ution was added dropwi se over several mn SOC 2

W@ 1008/0nd545 2. 43 nmol ). The reaction was stirredPEI/EPH0LN07893
under nitrogen for 1 h . The regction was poured into
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sf%elitrategm St aon 207 aquioy ot 7 Of a bR O

108.3 g,1.07 mol) in THF (500 ni) cool ed to -78 Cand
mai nt & Q@d Turad;elutmnkﬁ3adhﬂms1sﬂﬁh‘y@0mbemaédl@o(@eﬁ4 g), K£°05 powder
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whi ch |n%alne e intern
0

pme eHstalsIyere PEge the interface
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o Thewfidmab edtusted ith hazanend fiferse Thagnother liquor was

extract

evaporatg&l o4 5 MERR p(u%%drlgy)&o TREo R PRY eRItB3RYith hexane/EtOAC

(80:20). The product was triturated with IPA, filtered and washed with hexanes and the
product fractions combined to afford 1.45 g (83%) of 24a.

step 5 - Trifluoroacetic anhydride (8.88, 4.231 mmol) was added to a 100 mL round
bottom and stirred at 0° C. 30% Hydrogen peroxide (0.290, 8.46 mmol) was then added
dropwise to the reaction vessel and stirred for 2 hours at zero to produce

trifluoroperacetic acid (TFPA).

To a solution of 24a (2.0, 5.64 mmol) in DCM (20 mL) stirred at 0° C was added
KH,PO, (15.35 g, 112.82 mmol). To this suspension was added dropwise at 0° Cthe
TFPA. The reaction was stirred for 48 h. Upon consumption of starting material
reaction mixture was cooled to 0° C, and diluted with brine, and quenched with aqueous
10% sodium bisulfite. The resulting mixture was extracted with DCM and washed with
brine, dried (Na,SO,), filtered and the solvent removed in vacuo to yield a yellow solid
which was purified by SiO, chromatography eluting with hexane/EtOAc (92:8) to afford
1.8 g (94%) of 24b.



extracts were dried (MgSO ), filtered and the solvents
evaporated to afford 118 g (100% of 23b as a white

waolosd10ss3 ep 2 - To neat bromine (76.9 ni, 1.5BCTBP005/007893
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Example 8

3-Difluoromethyl-5-hydroxy-benzonitrile (36)



reflux for 4.5 h when the reaction appeared conplete
by gc/ns. The reaction m xture was cool ed and poured
w0 nice/ovEser and then Et OAc was added. The resuPCT/BB2005/007893
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and stirred at 0 C. 30% HyHfeogen peroxide (0.290, 8.46
mmol ) was then added dro@fi se to the reaction vessel
and stirred for 2 hours at zero to produce
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1 |
10 loﬂ15 DiFapd ﬂlqmgyctmgstlgrgté;gl oésé'éf@ Q gmiéef%&g%ﬁ ﬁﬁg@ﬁgﬂ yas removed

I ofg H?etxjaé’d?fg)n(aﬂgvvz&tcg?rar% 26-307Cl over Khirr. €Bled feaetiom \x:mheas placed
was stirred at 85 C for
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MigaehiHted 4 bﬁNEﬂCWdlktlcEi @0 rdnd Thh ergaoirdiryes tvag sepeeasedsand the

vvashed ter and.b T hed with
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m xture was cooled to -20 C
step 3 - Cyanation of 58 to afford 59a was carried out with Zn(CN),, Pd(PPhs)4(0)

and DMF as described in step 9 of example 3

20 step 4 - DAST (21.04 mL, 519 mmol) was added to a solution of 59a (15.1 g, 94
mmol) in DCM (100 mL) under nitrogen contained in a NALGENE’® bottle. EtOH
(0.013 mlL, 0.23 mmol) was added, and the mixture was stirred for 16 h. The reaction
mixture was then added slowly to an aqueous solution of saturated NaHCOs. After the
bubbling was finished, DCM (50 mL) was added and the layers were separated. The

25  organic layer was washed with brine (30 mL) and dried with anhydrous MgSO4. The
solvent was removed and the crude product was purified by two flash chromatographies
on silica gel (0% to 10% EtOAc/hexanes) to 59b as a white solid.



and a solution of z'so-Privgd .LiC (5.40 m, 5.40nvol,
2Min THF, see step 3) was added dropw se. The
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Table 2
Compound| Dose (mg/kg) AUCH(ug-h/mL) Cp** (2 h) (pg/mL) Cp* (6 h) (pg/mL)
I-5 200 182 10.7 13.4
I-5 700 233 10.5 15.6
parent’ 152 68.8 2.74 5.02
parent 530 85.4 3.18 5.97
I-2 200 204 10.5 15.2
I-2 700 218 114 13.9




and the reaction allowed to warmto -30 C over 30 mn.
The reaction vessel was placed in an ice-water bath
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HIV-1 RT assay was carried out in 96-well Millipore MultiScreen MADVNOB50

—

5 plates using purified recombinant enzyme and a poly(rA)/oligo(dT)s template-primer in
a total volume of 50 pL. The assay constituents were 50 mM Tris/HCL, 50 mM NaCl, 1
mM EDTA, 6 mM MgCly, 5 pM dTTP, 0.15 uCi [*H] dTTP, 5 pg/ml poly (rA) pre
annealed to 2.5 pug/ml oligo (dT)ss and a range of inhibitor concentrations in a final
concentration of 10% DMSO. Reactions were initiated by adding 4 nM HIV-1 RT and

10  after incubation at 37°C for 30 min, they were stopped by the addition of 50 pl ice cold
20%TCA and allowed to precipitate at 4°C for 30 min. The precipitates were collected by

applying vacuum to the plate and sequentially washing with 3 x 200 pl of 10% TCA and 2
x 200 pl 70% ethanol. Finally, the plates were dried and radioactivity counted in a
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Fi nal |y,

wer e 8ximpleddd radi oactivity counted in aPackard
TopCounter after the addition of 25 m scintillation

f1 ui dppRARMROEUTICAD GONMPASIEICNS wer e cal cul ated by

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

the plates

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.

Composition for Oral Administration (B)

Ingredient

% wt./wt.

Active ingredient

20.0%



I ngredient %w./wt. Active ingredient 20.0% Lactose
79. 5% Magnesi um stearate 0.5% The ingredients are

woreovedi@Emyl di spensed i nto capsul es cont ai ni ng BODEP20AY®7893
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ng each; one capsul e woul d appr@xi mate a total daily
dosage. Conposition for Oral Admnistrati on (B)

I ngredient %w./wt. Active ingredient_ 20.0%vhgnesi um
st earat e 0.5%@geesiEasitiatose sodi uhP°0% Lact ose
76.5% PVP 1. 0% The i gl?redi&ents are oqgjai ned and
granul at ed usHFHFPFIOIVFERPEWch as %e Ranol . The
fornulation ig then dried and fornmedgisgfo tablets
(containing about 20 ng of active compound) with an
appropriate tappet nmachi ne. Conpositi@g for O al

Adm ni stration (O lngredi ;

b .

S di-ent—Y9s-t—rrtt——rA e t-e—————
CONPOrHtndredichtsA+8Bohbinas bfld Granubitédodingma whieat suth a2 nithanol.

iareiatos i 25828 KPR inB HIES O g apoy:2ogne of actve
Govigraund) Kith\andger djridte &bRt gakhiavori ng 0. 035 '
Colorings 0.5 ng Distilled water g.s. to 100 m

Composition for Oral Administration (C)

Ingredient % wt./wt.
Active compound 10g
Fumaric acid 0.5¢g
Sodium chloride 20g
Methyl paraben 0.15g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Suppository Formulation (E)

The ingredients are melted together and mixed on a steam bath, and poured into

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

molds containing 2.5 g total weight.

The features disclosed in the foregoing description, or the following claims, or the

accompanying drawings, expressed in their specific forms or in terms of a means for



The ingredients are mxed to forma suspension for
oral adm nistration. Suppository Formul ation (E)
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compound according to fornula | wherein: Rl is
hal ogen, C -6 alkyl or G -6 al koxy; R2 is hydrogen,
hal ogen or C -6 alkyl; R3 is a phenyl substituted with
one to three substituents independently selected from




the group consisting of C-6 alkyl, C -8 cycloal kyl,
C -6 hal oal kyl, G -6 hal oal koxy, hal ogen, and cyano;

WRA006816KR20H, CH20C(=0) (CH2) 2C(=0) OH or CH2OXECITEL20085007893
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alkyl; R5 is hydrogen or G - al_g%\l_; and, hydrat es,

sol vates, and salts thereof. 2. conpound accordi ng
to claim1 wherein Rl is hal ogen,gfsC -6 alkyl; R2is
hydrogen; R3 is a 3,5-substitut eé pilenyl substituted
with substitute jndependently selected fromthe group
consi 8t iZgerapowid Feprdingaiokgrulel 6 hal oal koxy,

hal ogen, and cyano; R4 is CH2OH, CH2OC(=0

(CH2) 2C(=0) OH or CH20C( =0 2C(=OOH R5is Ci-6

al kyl . 3. A conpoun 3 NNl aim 2 wherein RL
is chloro, brono, hyl i Y fs t‘(yplrogen;RS
i s 3-chl or o5-g*ano- phegyt I~ ano- phenyl or

3- cyano- 5~di f | uor or net hyl p ; is CH2OH,
CH2OC( =0 (CH 2) 2C(=0) OH or™CH20C(=O) CH 2C(=O)OH;, R5 is
methyl. 4. A conpound according to any one of clains
1t o 3yhadigh is

3- Chl oro-5-[ 6-chl oro-2-fl uoro-3-(I-hydrox7net hyl - 4- net
hyl;- 5- -4, 5-di rod H,[1.2, 4]triazol -3-yl met hyl)
-g}hené& 02 Petiro C1rorrl &6 algé)t%l nic acid nmono-{3-

[ 4- chl oro- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- ben2yl
| R*4- istepdrygensShdrgendoricidiabiytir o- [ 1, 2, 4]
triazol-1-ylnethyl} ester;

e s edwith ¢ d fr
4 > dlgﬁ%/ gfr:tégl_yﬁ_\l{:wﬂﬁﬂe&gwﬂ ohY & 1xaer¥ab fiithertts RIePl dehtlPielected from

[1, 2, 4he groapspugstingaliChy PYvhensidqlinddprdilaell Gus paloalkoxy,
Succi Nafogds, aqlldmgﬂg_y;{ 3- :
[4-chloro-3- (3, 5-di cyano- phen%y) - 2-fl uor o- benzyl |
é;‘;{‘*gffiﬁ‘ G0 24005 EINAS: 00 BF eht, b LEBELY dkys

aci dnono- { 3-[ 4- chl or o- 3- ( 3- cyano- 5-di f| uor onet hyl - phen
0xX®7) - s hidrogaben@yd dikyl; and, <

-4-met hyl - 5-oxo0- 4, 5-di hydro-[ 1, 2,4]triazol -1 -yl net hyl }

esﬁy%rrétes, solvates, and salts thereof.

2. A compound according to claim 1 wherein
R!  ishalogen or Cy.¢ alkyl;

R*  is hydrogen;

R®  isa 3,5-substituted phenyl substituted with substituts independently selected from

the group consisting of Cy.¢ haloalkyl, C;.¢ haloalkoxy, halogen, and cyano;
R is CH,OH, CH,0C(=0)(CH,),C(=0)OH or CH,0C(=0)CH,C(=0)OH;
R® s Cpealkyl.

3. A compound according to claim 2 wherein
R!  is chloro, bromo, methyl or ethyl;

R? s hydrogen;



3-[6-Chl oro-2-fluoro-3-(Il-hydroxynet hyl - 4- met hyl - 5- oxo
-4, 5-di hydro-| H
WO koB/02)543 i azol - 3-yl met hyl ) - phenoxy] - 5- di f | uor BETEEPRO0S/07893
enzonitrile; Succinic acid 59
nono- { 3- [3 (3 cyano 5- dlfluoronethyl phenoxy)-2-fl uoro

- 1or 3- 5-difluoromethyl-

B rretlsnlf}l OEP h(fn Klyars odlﬁang P}jen |Oarz o?y-a ]Iaoyl rre%1 (r)}rylrr}l v
est erphenyl;
3- Difluororrethyl 5-[2-fluoro-3-(l-hydroxymnmet hyl -4-nmeth

or Hrb o eon)| C(=0)OH or CH,OC(=0)CH,C(=0)O0H;
ET{\ 212 g azoI 3-yl rre) hyfl))2 6- met hyl - phzenoxy]
- henzoni t 11 Succi ni ¢ aci d nono-{3-
[%- brismstl( 3. cyano- 5- di f | uor onet hyl - phenoxy) - 2- f | uor o
benzyl] -

5 4- methyh-baponnd abecdding do enyf dnofsiaims 4 20p- Whigh jet hy|

ester;

% g%l o IH% 81?1&&'9%&0?0 6l GWWMﬂ ity ko= R5-@xterdro- 1H-
(11,224 111]142101 éz}dmﬁél}’g)m@pﬁw )be@ﬁ@wgigﬁ] 5-di fl uoronet hyl -b

enzonitrile; Succinic acid

m{m’ﬂa&@n{o%n ﬁeam}ﬁo@j {3105l0rR 5 hyhn@hRemsy)-2 Lt drpenzyl]-4

me@yﬁ%&%i% g ey e S i g 5.

[4 chl or o- 3- (3-chl or o- 5- cyano- phenoxy) 2-f 1 uaoro- benzyl
10 | 5-4-Qbdivy2-finero-3-(1-hydroxymethyl-4-methyl-5-ox0-4,5- dihydro-1H-

5-di thyl ester.5. A
%ghﬁaz"é%x%m& r}}g %h c?rg\ 156 th O}eﬂé{%d fromthe group
consi sting of: Succinic acid

mairiaad ndoe {faHockor #{3ardinRpAThepRER TR Ty o8- Ry -4-methyl-

2&f M0 ﬁ?)}%ﬂ{&]lzu 1-1-ylmethyl} ester;
Axld L{ﬁﬂl- - 0X0- 4, %nazoyd?’o [IY 2,4]triazoH yl net hyl }

ester; Succinic a i

nén@-wsaflélmr&?&@-d@%%é g P g Ry PR RSy Mo
15 2bEhMHOr D@L F ox0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester,

4- met hyl - 5- oxo- 4, 5- di hydro [1,2,4]triazol-1-ylmetriyl}

t S i -
[ R i PRGBS ‘TQ‘“”I ReR o o et
yl[b,eﬂibjia]zol-%yhmth);l)-pbe@w —& enzonitrile;

,2,4]triazol -1-ylnethyl} est er and, Succinic acid

”‘%ﬂ Cibia d Iﬁ!%(? 91§(£ é}%aﬁ%fﬁxdilblfnbﬂm-phﬁidxy] zfﬂufng)izmethyl—
A Drinbry e So - e El%zekﬁzyﬂwaﬁ@éaﬁe%. o' tL

any one of claim1 to 5 for use as nedi canent.

20 Of3-DifRRIDRELH]- aqeiﬂu(dlrdﬂ-g (tLchyainyxyomehyd4- med1th510)qoo4 B amdro 1H-

f t t of
R e “’Eﬂ@lzohﬁwﬁ%a‘?%%éd”ﬁ?segses
i ncl udi ng Al DS or ARC(AIDS Rel at ed, Conp tﬁ
prmrcumn:matd mahod@ﬁﬁfbsompo?n(%émpr%ﬁ’rﬂgloéome yi- PhenOXY )-2-fluoro-

%gf Yt cald ¥ 86 f4eszaih\9&r&91am th)(zdl)-fl ~fneyhestes
ac C or

ng to‘any one clarm1 in adm xture with

at3-l[GCian(t)mg-nZ?ﬂuoro%-(1—hydroxymethyl-4—methyl—5—0X0—4,5-d1hydro—lH-

25 [1,2,4]triazol-3-ylmethyl)-phenoxy] -5-difluoromethyl-benzonitrile;

Succinic acid mono-{3-[3-(3-cyano-5-difluoromethyl-phenoxy)-4-ethyl-2-fluoro-
benzyl]-4-methyl-5-0x0-4,5-dihydro-[1,2,4] triazol-1-ylmethyl} ester; or

Acetic acid 3-[4-chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl] -4-methyl-5-
ox0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl ester.
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pharmaceutical |y acceptable carrier, excipient or

di luent sufficient. 9. A process for preparing a
whewenosyt| e according to fornula | conpri si ngPCTEP2005/007893

steps of (i) contacting a sol utszon of the heterocycle

I (R=H wth aqueous fornaldehyde; and, (ii)

contactjn h Y : | s .
o Skl E5A0PS BV ELA O BER W g o
as herei nbefore descri bed.

Succinic acid mono-{3-[3-(3-cyano-5-difluoromethyl-phenoxy)-4-ethyl-2-fluoro-
benzyl]-4-methyl-5-oxo0-4,5-dihydro-[1,2,4] triazol-1-ylmethyl} ester;

Succinic acid mono-{3-[4-bromo-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-
benzyl]-4-methyl-5-oxo-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester;

Succinic acid mono-{3-[3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-4-methyl-
benzyl]-4-methyl-5-0x0-4,5-dihydro-[1,2,4]triazol-1-ylmethyl} ester; and,

Succinic acid mono-{3-[4-chloro-3-(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-
benzyl]-4-methyl-5-oxo-4,5-dihydro-[1,2,4]triazol-1 -ylmethyl} ester.

6. A compound according to any one of claim 1 to 5 for use as medicament.

7. Use of a compound according to any one of claim 1 to 5 for the manufacture of
medicament for the treatment of Human Immunodeficiency Virus (HIV) mediated
diseases including AIDS or ARC (AIDS Related Complex).

8. A pharmaceutical composition comprising a therapeutically effective quantity of
a compound according to any one of claim 1 to 5 in admixture with at least one

pharmaceutically acceptable carrier, excipient or diluent sufficient.

9. A process for preparing a heterocycle according to formula I

comprising the steps of

(i) contacting a solution of the heterocycle I (R* = H) with aqueous formaldehyde;
and,

(i1) contacting the resulting N-hydroxymethyl compound I (R* = CH,0H) with an
acylating agent.

10. The invention as hereinbefore described.



