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Unfortunately, development of resistance to one nucleoside-type inhibitor is often
accompanied by the development of a degree of resistance to another nucleoside-type
inhibitor, frequently necessitating a switch to a different class of drug. In such cases, a
patient may receive a protease inhibitor (e.g., saquinavir, indinavir, nelfinavir, etc.),

typically in combination with other anti retroviral agents. However, the relatively
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was the most predominant for patients taking efavirenz, while Y181C was predominant
for patients taking nevirapine. Other single mutations included K101E, G190S/A/E and
Y188L/C. Some of the most prevalent double mutations in patients failing efavirenz

include K103N-P225H, K103N-V108I, K103N-K101Q, K103N-L1001, K103N-F227L,
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In formula 1, R' is halogen, lower alkyl, lower alkenyl, or lower alkynyl, wherein
the lower alkyl, lower alkenyl, or lower alkynyl groups may optionally be substituted,
preferably with one or more halogens. R® is H or methyl, and the substituent R® is H,
halogen, CF3, lower alkoxy, or lower alkylthio. Q is CO,H, SOsH, CONR'R" or
SO;NR'R", wherein R' and R" are independently H, lower alkyl, or lower alkyl
substituted with one or more OR, CO,R, NHR, NR;, or CF3 groups wherein R is H or

lower alkyl, or R' and R" together with the nitrogen atom to which they are attached form
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As used herein, the term "alkoxy" refers to an -OR group, wherein R is lower

alkyl, lower alkenyl, lower alkynyl, aryl-lower alkyl, heteroaryl-lower alkyl, or
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compared to the unmodified compound) and wherein the modified compound is

converted back into the unmodified form in vivo, preferably within a target cell (e.g., a T-
cell or hepatocyte) or a target organ (e.g., lymph node or spleen). Conversion of a
compound of the invention into a prodrug form may be useful where the active drug is

too toxic for safe systemic administration, where the unmodified compound is poorly
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assenbly, inhibition of viral entry into or exit from
an infected cell, and/or clearance of the virus from
abs@bsy Soanthy ldageanvd HABLNE WIRSPOBIOY entihith Mesltlowd BR unmodified
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CF3 and CH3;, and Qis CO2H or SQ2NH2. In
Dlrifé .lrﬂ%aa% ewudﬁﬁ SYigIde cepmRstitise ﬁmﬂemrscorpmtgwelnhlbupg» allosteric
e
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ﬁg?odl e the oup Pis selected fromanong the
toc 'Oé‘flﬁté@a@}ang%)e “(¢) and (d) bel ow. WO 2006/ 026356
PCTA VS0t B3 ARSRrm 7 réhucﬂﬁg (v‘?r)al @@E Fégi_ﬁon Rﬁ’le?ﬂé tﬂat(tﬁé tﬂ%@ ofa

t-INI1-R5 RP (c
viruggn Rsamplg iRlcgvered. The reduct1on may be effected in a variety of manners

including partial or total inhibition of viral replication, partial or total inhibition of viral
protein processing or assembly, inhibition of viral entry into or exit from an infected cell,
and/or clearance of the virus from a system via an immune response to the virus.

The invention provides, infer alia, compounds of the following structure:

RO
h 0
1

wherein P, Q, Rl, R3 and R° are as defined above. In preferred embodiments, R'is
selected from among Cl, Br, I, CH;, CF3;, CHF,, and CH,F; R3is H; R°is selected from
among Cl, Br, CF3 and CH3; and Q is CO2H or SO,NH,. In particularly preferred

embodiments, R° is Cl.
P is preferably a substituted phenyl, naphthyl, 1,2,3.4-tetrahydronaphthyl,
quinolinyl, isoquinolinyl, or cinnolinyl ring. In preferred embodiments, the group P is

selected from among the moieties (a), (b), (c) and (d) below:



wherein RP is selected from anong nethyl, ethyl,

propyl, isopropyl, cyclopropylnethyl, or C3 6
waey@bo2d3key | ; R4, R5 and R6 are independently sSPCEUSEOS/030259

fromamong H, F, d, Br, GCH3, CF3, CFH2, CF2H,

i sopropyl, cyclopropyl, OCH3, OH OCF3, NH2 and NHCH3.

U and U are independently selected fromN and CH, R7

is selected fromanong d, Br, |, CH3, CF3, OCHS3,

i sopropyl, cyclopropyl, t- , and cycl obutyl; and

R8 - Rl11 are independentl “©K3. Preferably, when
Qis SNH2, RI is(#ot mE nlegs P is

cycl opropyl or cycl opropyl % 2and R7 is net hyl
only when R6 is also nethyl.!\WD 20087026356

PCT/ US2005/ 030259 8 PreferrBd classes of conmpounds
are those having Structures 2 and 3 below NN ONN
O R1-11, N~-S R\~ S/--/ HN'" HNO / CO2H/ gi,NR \
\'l RCROR RPRP23 rejn RL is CF3, CHF2,
CH2F, or hal ogen; R is hal gge EFE'O{ methyl, R and
R' are independentdyy HRSr—an | pt ',971% |y substituted

| oner al kyl, C1 5 acyl, or acyloxy)ClL 4

al koxycarbonyl group, and RRLjs as Nef i ned above.
Particularly preferred cl ass®s of conpounds correspond
to structures 4 and 5 NNO NNO BrNS" BrP 4 5
where RP is selected fromnethyl, ethyl, propyl,

i sopropyl, cyclopropyl, and cl opropyl- methyl. It is
nost preferred that RP is or cycl opropyl .
Conpounds conbi ni née)t heRéfeatue® RL = Br, R = d or
CH3, P:= naphthyl or tetrah onapht hyl, and Q = CO2H
or SCGZNR R' exhibit surprisgpgly potent activity

agai nst RTs froma nunber of HV isolates, conbined
W th unexpectedly good pharnmacoki netics in vivo.

Synt hesi s of conpounds Synthesis ofg4 he conpounds of

VAW,

. vvi ng procedures
substantially as descri bedl”i n [\ 030611, WO
2004/ 050643, and 5, 939 ¢ shoul d be
recogni zed, however, that nu s alternative
synthetic routes

wherein R” is selected from among methyl, ethyl, propyl, isopropyl, cyclopropylmethyl,
or Cs.¢ cycloalkyl; R4, R and R® are independently selected from among H, F, Cl, Br,
CH3, CF5;, CFH,, CF;H, isopropyl, cyclopropyl, OCHj;, OH, OCF3, NH; and NHCHj.

U and U’ are independently selected from N and CH; R’ is selected from among
Cl, Br, I, CHj3, CF3, OCHs, isopropyl, cyclopropyl, #-butyl, and cyclobutyl; and R:-R!
are independently H or CHs. Preferably, when Q is SO,NH,, R! is not methyl unless R
is cyclopropyl or cyclopropylmethyl, and R is methyl only when R®is also methyl.



for the conpounds of the invention are possible. The

follow ng exenplary routes are provided by way of
wex@apbase f or t he gui dance of practitioners skPtT/@82005030259

the art of synthetic orgamic chem stry. WO

2006/ 026356 PCT/ US2005/ 030259 9 In one synthetic

route, a suitably substituted aniline is amdated with

an I&@feirféabedses@ab&%wﬁds agCthdsCivppUsteudhiaeed and@blbylodv:

car bonyl hali de) erein the activated carboxylic

aci f-gonpoung, further includes a |ganNing gr %Jp L2

réf ey a romne). After for o/f\tfh ani |l i de,
SﬁegN(e)z;\c:Wot i's reaotedevlthgn\

Het - SH), di splacing the @vo R
o for ¢ d&Skfed con‘p depi c S~N’
Iabeovv. RQR3 R3R = L2 N )OIIR'
O QR3 R Het-SH Het-S N __C.,,1Q O Scherre I a
Thi s 'schene i s advant ageous where t e mercaptotriazol e
"Het-SH' ps valuable relative to the anline, since
the triazole is not used until the last step and is
' whéi6in FUPCES tEdr, CoLFher Halepéhi Rbiséialopes aCF 3tdialﬁeth>ﬂ9Rr and R" are
during t he synthetic manj pul ation_of inter nedl
indemeadertilyi [ er & optéanaily gulbstigiipd lopver alkyL G-sweYh OHbﬁGmwcvb)xy)Cl-
p t hoi ce of amne and to
4a1§°gﬁ§§%r§ééﬁg}0@eaﬁ$ﬁ gﬁ{e deﬁﬂ%c?%:bu gr mercaptotriazole. It
IS P@ﬁdﬁdlm’t}uﬂn&fdr;edmiﬁfscﬁf df@dntpbﬂﬁdchorlamanZO arectinat dded 5
nost preferably chloride or brom de. Suitable
sol Mepts. for {he amdation reactl onNanI ude gt hers,

al cpph hydrocarbons (prefe bI\ enated)
%f/dQN%LSE: St oou 11

sui tabl e sol ve#f
e chem cal nat u the re @
events, @@ and/ oy &S5 -NH,

, % he above reaction, : si defCti ons O
;,bed by Connell et al. (U. S. Pat, No. 5,939,462)
generally apply. An alternative general strategy

i s shown #n Schene I b bel ow. Thi s approac

where RP is selected from methyl, ethyl, propyl, isopropyl, cyclopropyl, and cyclopropyl-

methyl. It is most preferred that RP is ethyl or cyclopropyl. Compounds combining the
features R! = Br, R° = Cl or CHs, P = naphthyl or tetrahydronaphthyl, and Q = CO,H or
SO,;NR’R” exhibit surprisingly potent activity against RTs from a number of HIV isolates,

combined with unexpectedly good pharmacokinetics in vivo.

Svnthesis of compounds

Synthesis of the compounds of the invention may be performed following
procedures substantially as described in WO 2004/030611, WO 2004/050643, and US
5,939,462. It should be recognized, however, that numerous alternative synthetic routes
for the compounds of the invention are possible. The following exemplary routes are
provided by way of example, for the guidance of practitioners skilled in the art of

synthetic organic chemistry.



i nvol ves the acylation of anilines with S-triazoly

nmer capt oacetic acids, which are readily prepared by
wa@bdogloadsson of nercaptotriazoles with an a- hal PEDE§2005/030259

acid or ester. WD 2006/ 026366 PCT/US2005/030259 10 R3

RLN~SHRPPONMNM\ R NNRs R RV s L1 R/\N-S

O1Q P OP Scherme | b Suitable reagents include but

ar dnfge syntheticuguies aisuitabdy: sutistitudasi ahilameds rmmda]éd with an activated

carthhSIPRGE RnPoudl hrsik bl Aot RAREy Hfe o Wi everet”,
carbiorgilio hold edmabinal fulrther Bchldkyd &b&/fﬁg gir&lpmz‘{}eife@&aﬁ‘lyfb‘r@rﬁme)
rboxylic acid, The acid and the aniline may

Aﬂe%epméwmftﬂrﬁ Rljde the teactipapduch iresgied wish |a\m¢rpatrgotr1azole
(e SRSty o S8R0 B L 069 8 BB Gpe dempt

Schept Uobelolwy W t h N-hydroxybenzotri azol e as catal yst, or
thionyl or oxalyl chloride, with
di et hyl am nopyridine, as catalyst. This schene is
advant ageous _When th anlllne is val uai’e rel aRfve to
t he trlaz An+e " of Scherre la j hesi s
outlin qu Scheme 2, Un whic conboun of @
invent!'®n is prepared romtwo separatel pr epaced
precursors. The first precursor, conprising a
substituted triazine, and thegsecond jg¢ecursor,

conprising a ﬁup tituted anlllneH may be prepared
foIIovving th ol s ¢ew®n

he section
entitled "Exanpl es”. Reaction ecursors i s
typically carried out in a pol ar aprotic® sol vent such
as DVMF, in the presence gf a base such as potassium
carbonate. WD 2006/ 026358</#8¢#¢//1d52005/ 030259 11 CI H2N
0SSO0 SOHN- " (C S02NH2 HCI O=S C NH3

Et Ghisweheme @5 gdvantageousehege tie inswpaptyvihaihHeS e is valuable

relative to the aniline, since the triazole is not used until the last step and is not subjected

to the inevitable losses that occur during the synthetic manipulation of intermediates.
The choice of leaving groups L} and L2 will depend to some extent on the particular
choice of amine and to a lesser degree on the particular mercaptotriazole. It is
particularly preferred that L' and . are halide, most preferably chloride or bromide.
Suitable solvents for the amidation reaction include ethers, alcohols, and hydrocarbons
(preferably halogenated) and the choice of suitable solvents will at least in part depend on
the chemical nature of the reactants. With respect to the solvents, catalysts and/or bases
employed in the above reaction, the considerations described by Connell et al. (U.S. Pat.
No. 5,939,462) will generally apply.

An alternative general strategy is shown in Scheme 1b below. This approach
involves the acylation of anilines with S-triazoly mercaptoacetic acids, which are readily

prepared by alkylation of mercaptotriazoles with an a-haloacetic acid or ester.



HN~ C CH2CO2 \AHCG C HN( d NH2 O 00 "Al' N

NH2 >-MgBr | HNOB | H2 ° CSCI2 CI2Ni (dppp)2 Pd-C Br
WOBBH6MRAISAN- N ~O N~SH "A" N~S" HN 1) Hydr azi neP&RCEB0$/030259

1 S2NH2 2) Dinethyl acetamdde Cl di net hyl acet al

Schene 2 Where the triazine is substituted with a

fluorinated al kyl group, a synt hetic procedure as

shown iN+—fcherme 3 nmay be enp Agsim | ar procedure

i's low in the sect titled~ Exanpl es”.
N@gﬁﬁm@;\;}l\@ﬁr NS 1 LT% )1\ /(‘éspoz*ﬁx TR
CIZNi(dprp)Z Pd- C Br N-NNCSly, Hydrazpne F\ -- N~, SH
K203 F " N~ HN 2) O F S2NH2 F H N F2CHOH CI SO2NH2
Cl C Iy NH 0 Schenme 3 WD 2006/ 026356

PCT/ US2005/ 030259 12 A hal ogen-substituted triazol e
may beNp'rNspar 8 by di hal ogenati o —d)lf a RYigzol & R?

fol&ﬁ dilspl,acenent qf o g,hg%\
sho IIN Scﬁems 4, which follows Bl procefiur e
bel ow i p the seGtion entitled "Exanmpl es”.0Q Q

Scheme 1b

Suitable reagents include but are not limited to iodoacetic acid and methyl
bromoacetate, and ethyl a-bromopropionate when it is desired that R® be methyl. If an
ester is used, it is hydrolyzed after the S-alkylation to provide a free carboxylic acid. The
acid and the aniline may be coupled with any of the usual carboxyl activating reagents or
reagent mixtures, for example a carbodiimide in the presence of a tértiary amine base,
optionally with N-hydroxybenzotriazole as catalyst, or thionyl or oxalyl chloride, with
dimethylaminopyridine as catalyst. This scheme is advantageous when the aniline is
valuable relative to the triazole.

An example of Scheme 1a is the synthesis outlined in Scheme 2, in which a
compound of the invention is prepared from two separately-prepared precursors. The first
precursor, comprising a substituted triazine, and the second precursor, comprising a
substituted aniline, may be prepared following the protocols given below in the section
entitled "Examples". Reaction of the precursors is typically carried out in a polar aprotic

solvent such as DMF, in the presence of a base such as potassium carbonate.
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Br~N-Br NBS Schene 4 Anotlther way to build a

substituted triazole with a hal ogen is by

di azoti zation of an am notriazole, as shown in Schene

5 bel ow, which follows a procedure given belowin the
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> )3
)

dimethylacetal

1) Hydrazine Q\SOQNHZ
2) Dimethylacetamide OO K2COs OO
A A\

Scheme 2

Where the triazine is substituted with a fluorinated alkyl group, a synthetic
procedure as shown in Scheme 3 may be employed. A similar procedure is given below

in the section entitled "Examples".

O o O OO OO
Cl,Ni(dppp) Pd-C
/\
K,CO
1) Hydrazine F 223
) y w/kN)\SH S H

NCS
2) SOzNHz @\
gales (O e
C|

Scheme 3

/ \

/Z

z
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Alternatively, where the triazole is substituted with

W@ 200682635616 synt heti c procedure shown in ScheP&T/6S1085030259
be enpl oyed, follow ng simikar procedures given bel ow
in the section entitled "Exanples". Q QQ d

di i sopropyl ethylamne Me "O/ + 1 - NHI i d~ M
CH2 .
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NH
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) » I\
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Scheme 4

Another way to build a substituted triazole with a halogen is by diazotization of

an aminotriazole, as shown in Scheme 5 below, which follows a procedure given below in

the section entitled "Examples".

NOZ NH2
Co == OO =N Q.-
Pd-C
Br A A

ClzNi(dppp)2
NCS N—-N KoCO4 N—N 0
(A 7\
HzN/4 )\SH HgN/(N)\S/\Hi
O SozNHz Q
1)Am|noguan|d|ne OO ol SO,NH,
2) NaOH
A )
/\
NaNO,
DCA

BnNEt;Br Q SO,NH,

/\

Scheme 5
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Prolonged absorption of the injectable pharmaceutical form may be brought about by the

inclusion of agents which delay absorption such as aluminum monostearate and gelatin.



certain part of the intestinal tract, optionally in a
del ayed manner. The active conpounds may also be in
wor@s02esc apsul ated form Li qui d dosage forns fBRCT/OREN5/030259
adm ni stration include phanfaceutically acceptable
enmul si ons, sol utions, suspensions, syrups and elixirs.
In addition to the active conpounds, the |liquid
dosagrddras ﬁ’ﬁﬁolﬁﬁ%t}&@ﬁﬂew df al daetpounld bfde tisveRaomENiiy bs dekirable
in the art A suc wat er_or other solvents,
to skyyy thsiabporptgn a@@@tdgu&mnéHW%wpe& o igtamuseilasdpjgetion. This

b 14208 BN 6 P YL SRCO0BR o s
matgtiylowith pdor3wrdret yolebiktygThemte oftibs@tpliyh of ﬁiemampdend thieh depends
upoé:qr;\;@t% rotglggsgleﬁ{m%ﬁgﬁé%ggﬁ%e%w ép%%aﬁlgglé Fﬁ’i%% Q1ze gnc[ (r:?ystalline

fort eArt@M#&eg; Wel g'abgyr@g&rﬁgdf, éﬁ%rﬁf@r&ﬁy’ h@RhiSbNe %ﬁpéﬁkﬁi of the

acl est and " m xtures the
invétimin ma}qlnﬂ abcompfidsidttiyatisolvinyg @l wependuigahe dagjinwamilsehicle.

su g‘?ﬂ ab (Iti L n?@magg&e n@t ?S%enl? n%'r%qf Wﬁgrdmgfﬁg%%?cqﬂagg matrices
of &%ﬁﬁ&ﬁh@ of ﬁﬁQH@éﬂlo%‘i"Bﬁaéérh@dﬁe f)(ﬂ&méféc inRludg MAGLNRMited to
admnistration are g@f erably suppositories ~which can

poljdectpieemdyglmccmdenpw hoererel mybmim@nbydmde Thevateof dmg

relefir oo <oniade bR vy meghf PRy RS g e Yap SR e ne
parﬁéi@aﬁqﬁﬂ}trﬁéryen\qmsﬁ@ vmépbhu@éo@aw@fdrﬁu&hoﬁ@ﬁﬁytaampatddr@

but liquid at bod tenperature and therefore nelt in
entrapping dlag eampAuUng dgilinasomes or mycrapmuisions sduch #1a campatible with
boq& %nd Cbnpounds of the present invention can also
dni ni stered in the form of | i posonmes. As is known
in Sckli:‘d dushge forpe $emmesl allfrﬁmg‘&ai’tﬁrrﬁhbl)addbm aredoffliratted to capsules,
hosphol i pids or oth i d subst Li poso
tablgFSepltllm%mqrs; dr%ﬁ%&nﬁ? EGH f‘)fﬁﬂB suglys sig y.dpe active

conPiihaiEile %'tlgatgné@ bid ﬁieltt rrﬁéc%uﬁbaﬁ@ﬁ%gi&%%l?lle gf&‘(ﬂplent or

queous ne ium y non-toxic, physi
canaercmph abi;ceiuhm pitchte alp;hbdlelumf phosplmatmgnd/omie Glies omextetuters, such

as sﬁ%gbqs{ 5100 SR BT B R TS LTy B0 (e sudh as
e%g@cam&bl 41ZBERs, éé[a%%%dl‘}‘x‘hhﬂ%?rroﬁd&ieﬁé&%s‘é; aﬂ%ama (©)

th | Ke. The préferred I|ipids are phospholipids and
hurpdmw}lﬂq ancload glyérodl, (slisntegrating agents, behtasnganagar, alviin

corlte Bals grgHPioREntaed: sttt BB S AEE RS e

(e) %lﬁil&gbétaryﬁlgth@@nt%q sVich AC B LG f?ﬁl@ﬁ) tlo?i%lt\!céf@ﬂa{@rs Nudh as
3 et seq. 20067 026356

qummmlmmouncrs (mevetngraentss sush a etyprlegleairand glycerol

mog% gegag%tl o(fﬁ% nl?%)r be%tsu c% as élk}lemIﬂe%o%te cﬁ)ﬁfaﬁﬂﬁi@gfﬁ%hgﬁhg %uch

sdrlve rom' norgani c-or o
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sulfate, and mixtures thereof. Solid dosage forms may also comprise buffering agents.
Solid compositions may also be employed as fillers in soft and hard-filled gelatin

capsules using such excipients as lactose or milk sugar as well as high molecular weight

polyethylene glycols and the like. The solid dosage forms can be prepared with coatings

and shells such as enteric coatings and other coatings well-known in the pharmaceutical
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| f
progyl ROl o § Rt H ok ey L ARAE) oils (i particular,
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Methgdsrie forgskipaspmes plretlmgwn in the art. See, for example, Prescott, Ed.,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et

seq.



formati on of base addition salts include
et hyl enedi am ne, et hanol am ne, di et hanol am ne,
w@Renasane, piperazine, glucosam ne, |eucine, PenusS1008030259
i ke. Actual dosage |evel s1df active ingredients in
the pharmaceutical conpositions of this invention may
be varied so as to obtain an anount of the active
CONMpRYIESHySOunt 8L the presehtl iBGdritioR niay RGIREEULtht Temelesi r ed
therapeutic response for a particular patient,
phamm@mllmceptabla sphisceriyed Som inprganistor organthecide Bact ed
dosage vel |
phs_g)ﬁ gfu(fal acee tAob&% ga?pqﬁgle%lgﬁ ostelggltsa\%%c}éla{éet\{ V\g{hil% %1'3% e of

sougl® $hadfcad ﬁ.idgﬂﬂéh'@ suitdbie Be sy intopnbt with ehectiysaistdfbrnntaas ﬂlgi lower
treated, and the condition and prior mnedj cal hi story
am’élﬁlst"lfiﬂloﬁé’f‘ﬁl@‘?thlB’éY»ﬁ&ltﬁfrl%tag%rgw%%nﬁf‘aﬁ& the like gad aie
cor 48 R b Bk BBk, GBI o
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two to four separ at e doses per The conpounds

citreteeglupansin, ightamsty, Prceaephosplate dﬂé@ll%ﬂ%ﬁ@ehm’camate hexanoate
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oxahig.qemionte, PesiiBRisy 3 heRy progiNas: ﬂ@syhatmweﬂ%ra gRioade,
sucg%%%r g‘lﬁf td E[eﬁ'ﬁﬁt%”n@&l‘%% 3’[& 'Bj{ol?deihgglﬁfoﬁglﬁ .ggd vREYahGRE isic
nhibitors (e.g.,

avirenz protease |
n1t1bgér@ﬁﬁ\ta1mng%qmpsrrﬁa/y also bmdmanammd wrrml siicinagents as lbwst alkyl

i nhi bi.tors enfu é ant, ge goni. s

haldghibassresisduethil. R &0 ufq ChlPlil%%?v'PlioFrH wdzygld% dialkyl
sulfids! 118 diReSs1, Yi?etlgg Indgé&gl ald BLAPEM bafes VIBRS CRER hahdes such as

mbi nat 1 on” t her ccording to the present
dedyhvanyi, aryristybpnd stearyt tidoadhsi brostidestand nodidesatrylalkgthabdes like

berg RO o Sy SRS S ALty GO0 O RfUREd 008bre products
areRRAEPRGRNIEgal |y active ingredient. The active

i ngredi ent (s) and pharnmaceutically active agents nm
be Bdsit additien saltssep e prapaseddn sity deréng be fimabisolation an

m.ni st.ered s arately this m occul |mJI aneous|
pudficRigh B S0:ERy TR oF Bhginge s of sty SYgPRR SRR algtc
acill REABHISMoRy Tt aRNRIBTB BRI sLERA] the ﬁszaﬂoxﬁea@ﬁmr(asé ot\O
2006/ 026356 PCT/ US2005/ 030259 19 and the rel ative

bicaibanatg of aphardricenticely asesntakle metplecaion o Wéth auHNeRg eF an grganic
pr1r%(e:1pyl, ggc%n&ﬂ? 09 ?e%l{lr?/%mlﬁg %M&eﬁ@c%ﬁ? %Séjetp'ta%leegaltg ?ﬁclude, but are

not limited to, alkali and alkaline earth metals such as lithium, sodium, potassium,
calcium, magnesium and aluminum salts and the like, and nontoxic quaternary

ammonium and amine salts including ammonium, tetramethylammonium,



Therefore, the present invention provides
phar maceuti cal conpositions conprising one or nore
W@ 0vpo2d3de havi ng a structure according to any BET/US2005/030259
formul ae 1-5, as defined above, wherein the conmpound
or conpounds are present in a concentration effective
to inhibit a reverse transcriptase and/or HV

tetrie@Ryli@aion@iin, etBylaglide, dfméﬂéﬁ&hir%[ltrlm&bﬂﬂﬁmh’ﬁaﬁtrlethylamme
conposition is administered to the patient. In

diethylamming, sthydamiae prdhediker Qeher Eﬁii’a?sﬁﬁfé BYR Prgamic @&%ﬁ%ﬁubfpr the

o B TR0 05 Sy IR i,

pipattihe mmemzmb tghmbsaampd: llela:hmd; yndfthe hkenpounds may be
|nc ted |nto singl e pharpmaceuti cal conposition,
/g? g%‘r osage lgpils phadhivg g“%rea‘ﬁﬁlitﬁﬁ” ARPHIMACEHIE C%{nP(’Sltlons of
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end il FRER R o ShENY et e DowiioTaid b avivity of

the baMfictlat EGAp&Indt 1 rb&Y BF 8@minidtANSH rth@ﬂ@s‘iﬁ‘% @dh@dﬁé th Veverity of
replicati on For exanpl e, inhibition of the

the p@tpilﬁl@abm& trpgiedy and dhd coqldywm@ad Ipyionnedical hlstpnf @fdh@ gatient

|V _vi.r ni L red
beid $040d tpelitaihl ol B RE hR LG 1Bt BBuE e
skilttelsig thea€ltdghrodosehbt e T&aﬁip‘é&ﬂld/at lewl'dIlshloWef than rétfuuteHQo achleve
reverse transcriptase may be nmonitored in vivo usin

the gesipdtherapeudie clectiand te a@daﬂbuﬁ@reéw the gpage yntil the épmm&ffect
is aaﬂ & G%a lf #g%%qe@eﬁs o dBR0: ?%aﬁbo ?96“1{1‘ é)?%ﬁltj%)M about 5

ect ed I's generalTy con enﬁl
to abumtt Hahg oﬁ am activiercainpotisd pen klﬂlogac:rh oﬁb«ﬂyaveigluﬂpn day are

concentration of between .| in sone
admigisiezed Qfé{ Iygehmemmeliayrgtient Hmlredet?emge/l d%#é dose may be '
dividel krﬁ 588 s W%&%?Bpﬁ?ﬂl fladian! gy %o"i@%tﬁfsepar te

exanp e un erstoo Fimting t
dossx:meiapf the | nvention. WO 2006/ 026356

PCT US2005/ 0302 20 Conpounds . of .t he | nvention
éhesioaﬁlnyu&gf( o @9 ETVEBRODH G5 AL RENEFE] 25 O Combination
w1t15 éth%r Q%enw foe BRltredtnydrt b¥ HRWY Iphrticularly contemplated additional
2- chl or o- 4- sul f anoyl phenyl ) acet am de (Met hod A)

communds ocluge nuplspsii¢-type Giverseffanscriptase inhibitors (e.g., lamivudine,

zidovudine, stavudine, abacavir, tenofovir or didanosine ), non-nucleoside reverse

transcriptase inhibitors (e.g., nevirapine, delavirdine, efavirenz), protease inhibitors (e.g.,
ritonavir, saquinavir, indinavir, nelfinavir), fusion inhibitors (e.g., enfuvirtide), CCRS
antagonists, immunotherapeutic agents (e.g., ribavirin, IL-2), and active, passive, and/or
therapeutic vaccines. Combination therapies according to the present invention comprise
the administration of at least one compound of the present invention or a functional
derivative thereof and at least one other pharmaceutically active ingredient. The active
ingredient(s) and pharmaceutically active agents may be administered separately or
together and when administered separately this may occur simultaneously or separately in

any order. The amounts of the active ingredient(s) and pharmaceutically active agent(s)



1- Cycl opr opyl - napht hal ene Cycl opr opyl magnesi um br om de
(150 nL, 0.5 Min tetrahydrofuran) was slowy added
WO 0008/03@35at i on of 1-brono- napht hal ene (10 g, 5BCTI®L0p5/030259
and [1, 3- 19
bi s(di phenyl phosphi no) propane] di chl oroni ckel (11) in
tetrahydrofuran (10 nL) stirred at O T. The reaction
andrﬁléqell’zﬁﬁ/e n%é bf $EGinRtrafi APMI IR AR Qrd Qo AEhiBRURS desired
vént was evaporated under reduced
conﬂnmssmemqw&ﬂdaﬁ&cand anmoni um chloride in water were
ction, the .or r | ed

extr n
oy eegiare e Tt verin P Bg S eet e e R hhtrer
corﬁg;ﬁ%ﬁ@%emr%&e lBm Eﬂi&ﬁi lﬁa@zﬁiglddiﬁrdbﬂﬁe Redordihg go By &fi fotrBdae 1-5,
chromat ogr a y to yield 1-cycl opropyl - napht hal ene
as cteﬁndd ghoveewhereinthEpeinpprnsipy|compaindssre pysieH ak @ gencentration

effetcgvelyo bgt{ﬁ%gvgsgﬁ%s’ghpwges %nsdéor 4Iaegﬂ8%g)§1 }{%lrc)eﬁ ?Qk&ﬁﬁ%ﬁ
whéH the cEmp&hﬁoﬁ Relinli01tePd d¢b WhepatRgt. Shiprefedle@bmbBodindents, the

an extra 30 mn and then was slowly poured into ice.
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accgrrdl? | ga%ng}logﬁl)rﬁ%% f\?ﬁ éﬁé@?ﬁﬁ?ﬁu@h&?o e Wgt gfelyélélraht eof
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traﬁghfifjﬂdgeeaﬂm W’t‘@ﬁc:ﬁib%r Fog Bkam$18.8Ahibitlneifeke BV @ keplication in a
. The solvent was evaporat ‘ed, and WO 2006/ 026356

cel]:(@'/lihd:mwﬂ/ceﬁ defeged withttheHIY yirsleanasmbe panitpred én piyo using a

blogd gififts 530 ik B BT Y HE i depcsiopd felog pltematvely,
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then a 1 %solution of HOJ in water was added and the

betpiegafiOd nMaged 1 D). separated, washed with brine, dried
over sodiumsulfate, filg re@P@@gj t he sol vent was
evaporated under reduced pressure. Hexane was added,

s oI ({ éﬁ? 1 S}Jlét\ﬁ;%l%gﬂﬂg@gsoarg 8}03’?(@6'(13%%’ b}t Wa§1 oF %gamﬂl-&eand should not
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(1.88 g, 86%. 5
- Am no- 4- (4- cycl opropyl napht hal en-1-yl ) -4H [
wa 286424366 azol e-3 -thiol A m xture of am noguamﬂUsm05/030259
hydrochl oride (3.18 g, 29 nnfol), 1-cyclopropyl-
i sot hi ocyanat o- napht hal ene (3.24 g, 14 rnol) and
di i sopropylethylamne (3 eq) in DMV (20 nlL) was
stirred at 50 C for oymgsiinds of Afe RGO Was
evapor at ed, toI uene was added, and the sol vent was

f(ﬁﬁ@-q r@pﬁnQth%%ep-yﬁ ﬂﬂ[l‘ﬁg&‘ha‘%l -39 ulhyl]-

vvas h)élafled for%g(gﬁlﬂ] ?gaE %ﬁ ety

t|on xture
was flltered and the flltrate was neutralized with a
2.0 M aqueous sol utifh of . New filtration, then
evaporation of SO|BfeT/T{ ng rification of the

lehr o Nog 'h/ to yield

residue by silica gel
napht eN=$-\, ) -

5- am no-4-(4-cycl A
AH-[1,2,4]triazol & ol (Q'o , 0499 .

2-[5- Am no- 4- (4- cycl opr opyl napht haI en-1-vyl

-4H-[1, 2, 4] tri azol - 3-¥hsul fanyl ] - N-( 2-
1-Gyhloprapyinantitidensy | phenyl ) Acet ami de I n a sol uti on of

5-am no- 4- (4- cycl opropyl napht hal en-1-yl)-4H[1, 2, 4] tri

azotl @lonésiO8 bidmidR. (P50 9.5 M2603rak ﬁrfgnvza&:sl 1
8pm%wl: nsrrL vvals édded 2. 250 ) wasslowly

add@ﬁ |t<o@ @olww%hbw-na@ﬁhﬁlmw hahypmareidtidde (710
s B DD LR R e Sl 6 tmed

°C.ITha¢¢dcton niikigre wad stizfdd avasone eaefaiedor Throure ahdlthe sebsnt

purified by silica gel chromatography to yield .2- [5
was yspagied. tglgl%ggaé}l%ﬁglrpgﬁvaa PR a8d ammqnjugighloride in waler were

add%g 2afd; té%('trgﬁt&fdéﬂ% ré e dyewhd dri dc(v% sodném gsulfate 1lter\e/<%) and

1°or o- eny )acet am
corﬁ&ﬁfblt@ﬂﬁﬁlﬁﬁrdaﬁﬂ'ddﬁaﬁmﬁd 0386 258lue ZzQas purlﬁed by silica gel

bhr?@%%&%-rp Y {1 %’ﬁdaf gyd flznapﬁ&h alene I(6e4 2, 78’/3 4H[1, 2, 4]t

1- @Qﬂ&,ﬁqgﬂﬁ,@gﬁﬁhﬂgﬁ@yl ) acet ami de Di chl oroacetic acid

uL,” 2.2 Tmol ) was added to a suspension of
2 [5 am no-

S REOPY ARPRLS ALRIY drakh fovefnbutsy ?%%2%%@8’89‘”
naph&léxf@xé géEi ZBgF 18 gmgdil) stlﬁaﬂaglﬂﬂﬂ’ljﬂ“he J!retaetnﬁrgrrr%%remasasnimﬂét 0 °C for
an %Ba 30mRE %ﬂé&é@i BAS %me%ln%@@ 0 ’§? i \%@a w2p a "&%Qﬂfoﬁloﬁvﬁ by

doar
Etéd@ggﬁ%e?tgyn% 1g%eth§ng§ahﬁﬁcsla h@%l Car cgﬁlgtﬁg l:“/gtaalé ous soluﬁjon of
NaOHg tiren @vdshgcbwﬁhmteir dréctl owee sodswad isulfats Ufilfcacdand ¢dnt:artmﬂed

nd , concentra r redu ssur The res e .
undi ey R B R Wi PR Bt R CEL YO aogTpng I vield 1-
cycfo-rﬂirg%%%mbé}raf,ﬂmﬁhéﬁ& ePp @pydogapht hal en- 1-yl ) -4H-[ 1, 2, 4]

3-yl sul fanyl ] - N-(2-chl oro-4-sul famoyl phenyl ) acet am de

l-éggmg-ﬁlng{clmg@yl -naphthalene

A solution of 1-cyclopropyl-4-nitro-naphthalene (5 g, 23 mmol) in ethanol (200

mL) was stirred under hydrogen in the presence of Pd/C (10% net, 1.8 g). The reaction

mixture was shaken overnight, then filtered over celite. The solvent was evaporated, and



2- [ 5- Brono- 4- (4-cycl opropyl napht hal en-1-yl)-4H-[1, 2, 4]
triazol e-3-yl sul fanyl] -
WOR{BHZ435Or 0- 4- sul f anoyl phenyl ) acet am de ( Met hedr/By20b5/080259
Cl OCH3 N-N NaNO2 NN H2N2N, ~-SH 0 H2NAN~- - S- -, r OCH3
Cl 20002H Br1CN~-S--,,10OCH3 K2C33 O | O BnEt3NBr 0O DWF
CHBr3 RT, 24 h RT, 3 h LiOH THF-EtOH+H20 O0C, 1 h
the %sMublvsbd%&iunﬁlsd b& Glﬂca Eérdﬁr&nétblgﬂabhﬁo ﬁ@&l\il-l?mﬁfo Ne V%‘Iopr@pyl-
" SO2NH2 | pyri di ne 1
naphtb@bﬂ@é%k%ﬁ@r/ u32005/ 030259 23 2
f 5- Am no- 4- (4-cycl opr opyl napht hal en-1-yl)-4H[1 2
4]triazol -3-ylsul fanyl]acetic acid nethyl ester
1-Clybilopropgl-$-idtitivetanMolnapithalemsol es  thiotriazole 2.24 ¢
282.36 7.9 nethyl chloroacetate 0.73 nl 108.52 8.3
(1.P80 diﬁﬂnﬁge&‘{q qsglmnﬁﬁﬂmaﬁéﬁe& t@éscﬂutlﬁ@o@ﬂ-a&iﬂo 41.1

eq) hyl f orram de 40 nmol )  Procedur e:

Cycmrcaﬂykusmiéh@emlo? 2:thT mqlhartﬂ élsam@p}al@tIQQnme eq) in
b hl t t
T N T

thiswagp&hiutd, Gitbnad 1%s0Rifiloh OFPRT &4 Wakkr fak addednanEe &/ Yayer was
poured into a stirred ice-cold water _solution.

separatedpyvashied wity ingadriedbp yes sedamisyl fotg cliltered pad ﬂ]@tsplyﬁnfa\ﬁ@s

eva éﬂé@g rlllgg&o Fd@fg% %’s‘}&ﬂé uﬁ%:)? 5515 %\%g a&ﬁ% Bﬂ}g’ thlg rE{lhttnjlg ?reflgrtate was
filterediibe @dlventﬁw:{s&vﬁp@rmdéte gl Jc’ydppmpyll—ctl@dmltﬂlh@laﬁéltoﬁaplhhalene
1 2 4]triazol-3-ylsulfanyl]acetic acid neth 1

- 4AH- %"
(188 86%).
5-Amino-4-(4-cyclopropylnaphthalen-1-y1)-4H-[1.2.4]triazole-3-thiol

A mixture of aminoguanidine hydrochloride (3.18 g, 29 mmol), 1-cyclopropyl-4-
isothiocyanato-naphthalene (3.24 g, 14 mmol) and diisopropylethylamine (3 eq) in DMF
(20 mL) was stirred at 50 °C for 15 hours. The solvent was evaporated, toluene was
added, and the solvent was evaporated again. A 2.0 M aqueous solution of sodium
hydroxide (30 mL) was added and the reaction mixture was heated at 50 °C for 60 hours.
The reaction mixture was filtered, and the filtrate was neutralized with a 2.0 M aqueous
solution of HCI. New filtration, then evaporation of solvent and purification of the
residue by silica gel chromatography to yield 5-amino-4-(4-cyclopropylnaphthalen-1-yl)-
4H-[1,2,4]triazole-3-thiol (2.0 g, 49%).

2-[5-Amino-4-(4-cyclopropylnaphthalen-1-yD-4H-11.2 .4Tiriazol-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)Acetamide

In a solution of 5-amino-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazole-3-
thiol (708 mg, 2.5 mmol), K,COs (380 mg, 2.5 mmol) in DMF (20 mL) was added 2-
chloro-N-(2-chloro-4-sulfamoylphenyl)acetamide (710 mg, 2.5 mmol). The reaction
mixture was stirred at room temperature overnight. Upon completion of the reaction, the
solvent was evaporated. The residue was purified by silica gel chromatography to yield
2-[5-Amino-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazol-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide (1.26 g, 95%).



Materials Anount Mol. W. mmoles thiotriazole

L10183-58 709 ng 354.43 2.0 bromform10 m (5
workdoaromd3ye sodiumnitrite 2. 76 g 69. 00 40 (20epQT/US2005/030259

benzyl tri et hyl ammoni um 1. 632g 272.24 6.0 (3 eqQ)

brom de di chl oroacetic acid 0.33 ml 128.94 4.0 (2 eq)

Procedure: To a sol ution of

2-[ 5-am no- 4- (4-cycl opr opyl napht hal en-1-yl)-4H[ 1, 2, 4]

trlazol 3 ylsulfanyl] acetlc aC|d nethyl ester apd

chlélﬁ%ﬁ\ﬂm gﬂ) 030259 24vvas added SOdI um

nitrite. To the m xture was added di chl oroacetic acid
andDichbroaatit acid (186 wit, . 2mnasd) whs added t@as swspomsion of 2-[5-amino-

+-Cirdomopyinsalhler J%Iﬁﬁlgﬁﬁr@aﬁgéa Ryl Tl iRee
sulfﬁ‘in%?lpﬁ%ﬂa%etaﬂ‘@e OJoum  Masendl), sediug! Ih'ttrﬁéj .%, bh &h@lﬂlﬁd
unt al Wi th

CHBr 3 uted and was then el u ‘
BTEABlr (el e-R8nemels 11951‘}orqmomqhmee (30 3nlpy T8I 94ctioh mikwire was
e CO
stirfed a@rm%qeaﬁwiwpbw thepRitrRsiedny i Jichloomethang apflspdium
blcér%&ite Brwhtst! | Tin ot hid6 Blyet wasitled Mk e6dithSsulaR U Hikierb bnd
. mmpl es thlotrlazole met hyl ester 1.14 ¢ 418, 31
congemratqdeundahwtlmrawu@ The residuanpvanprsified byt sldgaagel 10 nd

chrélg)aﬁpgralpgg?cg%leldvﬁgggg)ég 45“{4 %Xagﬁqogm@t%%lé%gr ljJ[ﬁ:Fo[l 2,4]triazol-

3-ykalfehy1PN-@fchloro-4-sulfamoylphenyl)acetamide (224 mg, 31%).
2-[ 5-brono-4-(4-cycl opropyl napht hal en-1-yl)-4H[1, 2, 4]
triazol- 3-ylsulfanyl] aceti c acid nethyl ester, in a

gtﬁllr - (I cl Ppo Hthald L3R d? ﬁaZ(ﬁQ |3u§lklﬁfanyl]
corrpl etellgi( |g§?ﬂs O%alt%%]il) o‘{r}aléln a E’jﬁ:onﬁj1 45

mn. The reactlon was neutrallzed to pH 7 by the

ion o 081N HC Ndbl uti o and the NN
Hﬁhegu rr'ng mure BN g @e/\urf&f &d cf'zﬁc%'\'cuo toBrI?r\B)\ﬁ/WKOCHS

ol unme fi Xt ur eae@@: di | ut ed wi
H2 O orand aci di to pH 26Briby the add
of 0.5 N HGr, 4@ produce\sticky sol ifl:3{If the pragduct

comes out as an oil ddring acidification, extracCtion
wth CH2C1l2 is recomended.) The tan solid was

LiOH
THF-EtOH-H,0
0°C, 1h

HoN N
O BSWN  BE
\
Oq¢ SO,NH,

0 POCl ¢

pyridine
A 0°C, 1h A



coll ected by vacuumfiltration and dried under high
vacuum at 50C for 16 h in the presence of P205 to

W@ 2@b@268502 g (93% of the title conpound. WO PCT/US2005/030259
2006/ 026356 PCT/ US2005/ 030259 25 2-
[ 5- Brono- 4- (4-cycl opropyl napht hal en-1-yl)-4H-[1, 2, 4] -t
ri azol e- 3-yl sul fanyl ]
N- (2- chl oro- 4- sul f anoyl phenyl )acet am de

2-[3, "3H 8- 4'@|-pvglopngnmwﬁ 1

et =%206 65 2.2 pyrldlne 25 (10 m/mm|)

phosphor us oxychloride 0.24 m 153.33 2.6 (1.2 eq)
solution of th
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The organi c sol ution was dried over

concentrated to

Na2S04

dryness. The resulting oil

and
was

Progediiretsr at ed with EtOH to give light yellow solid. To
the m xture was added H20 to collect nore solid. The
|'i gt a yusbemsversal thibtresle andipoesiiast daybonaeun MMIF hiak atidén

ried un er

r%a];ce

o

roorfl %&ﬁﬁ&ﬁtﬁ?’s 1*6}’ 28 )htarn@%IdVQ?

['owed by columm chro

hi gh vacuum for 16 hrs to
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yield 930 ny
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tan Iqrgopgal): was collected by vacuum filtration and dr1ed under high vacuum at 50°C
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2-[ 5—Bromo 4-(4- cvclopropvln@phthalen-l -yD-4H-[1,2.41triazol-3-ylsulfanyllacetic acid

methyl ester (

Materials Amount Mol. Wt. mmoles
thiotriazole .10183-58 709 mg 354.43 2.0
bromoform 10 ml (5§ ml/mmol)
sodium nitrite 276¢g 69.00 40 (20eq)
benzyltriethylammonium 163 g 272.24 6.0 3 eq)
bromide

dichloroacetic acid 0.33 ml 128.94 4.0 (2 eq)

Procedure:

To a solution of 2-[5-amino-4-(4-cyclopropylnaphthalen-1-y1)-4 H-[1,2,4]triazol-

3-ylsulfanyl]acetic acid methyl ester and benzyltriethylammonium chloride in bromoform




OLPO\N\ OH\ O Br Br Br c¢c de NH2 NH2 0~1 01-1
Br f 9 1-am no-4-cyclo ropyl-7-nethoxynapht hal ene To
W@ 2@bioea3sel sol uti on of 8-am no-2-napht hol (5 gPCBLS2M05/030259
nmmol) in a mxture of tetréahydrofuran (50 nL) and
di chl oronet hane (100 nlL) was added
di -t-butyl dicarbonate (6.86g, 31.4 mmpl). The m xture
wadVaRled boditimichigite. 700 ¢hd @ixtk8 waeudded dEHlBfoatdiR dAtidKird the reaction
was coqled to roomtenperature sat urat ed aqueous

mixEgivAnSHEES 8hRes! (REperdae forany Th%m%mdmstdlwa%y loaded onto a
tr 0 r
7-ifch cﬁﬁfgﬁr{egﬁhéé@éﬁ'ﬂ?ﬁ g‘ﬁg@{ane, fhr dcrzlﬁtgl ogge;‘@élo %?s firdPetuted
with mHzélzemtﬂl bl (33 2d ehnell, endhomntheatthdedwitk acetemhd@HdClz (5:95) to
) ssur alned residue was purified by silica
glV@%ﬁ ’E’@I(gﬁrﬁ’) Eﬁ'@ d@P&PﬁHﬁ (di chl or omet hane : et hyl
acetate 9: 1? to afford the N- BOC der|vat|ve
R 4. 4 eprys ale e 2.4 tHazols3 azvlﬁulfanvl]acetlc acid
derlvatlve a (4. 859, 18 7 rmol) and triethylam ne
_(3.91, 28.1 nmmwl) in dichloronethane (170 ) was

Mategidlsd net hanesul f onijc adyabni de (MEBL}YLZO. 6 mm:fg)l_m

B I BRI LA aqudovs LoREum Hi carbuiAt e 461 ut| oft’

tetr réfugani ¢ | ayer was exigagted |with WO 2006/ 0463 5fl/mmol)
D o .

[ 1US2005/ 03025927 dichlor o"ﬁt_hane dri-ed-—over
ethanodi um sul fate, filtlered!®&®d corcentrated unded~3 ml/mmol)

pduced —pressure tog givey e methanesul fonat e €5t 8fmmol
% (6.22 g, quantitative vt“';@ To a soluti o(f mmol)

lithivet hpdresidef onate b (6. 1298 mg8. 1 |nmolJ3.9n 15( rrL4olf(1.5 eq)

a—_addad AN -bronrmcs:

be) GUUW T™NT 1 UIIUOU\JL’I III III Clrc \ . ng, 19
mol ). The m xture was stirred for 2h and water and

Prodé&hé.or onet hane were added. The aqueous | ayer was
adjusted to pH 7 by addition of 10 N aqueous sodi um

hy dt@é'sa%tloft BE295 3RR6- 4L@y®610¥5ﬁ§3y%bﬁﬁﬁieﬁq WT)MJH-U 2 Altriazol-

di chl oronet hane, dried over sodium sulfate, tere
3-yitfamd hcetitt acad etthyth deter, el mbetire QIS andEQH gt V€. t\’\hlé added a

ctud rivative ant|tatlve
sol {igh ShLaPEl B Ppbyais oVeS it teafiitns SitiiBiglints S
at (PQGbikn AWk nal 89 nSR! Thé RACtidnSwas WBulralifedtte I BN Bl el dddaion of
220 m) was stirred at 50 C for 5 days. The m xture

HCI solution at 0°C, and the resulting mixture was concentrated iz vacuo to 1/5th
of its original volume. The mixture was diluted with H,O (~20 mL) and acidified to pH
2-3 by the addition of 0.5 N HCl to produce sticky solid. (If the product comes out as an
oil during acidification, extraction with CH,Cl, is recommended.) The tan solid was
collected by vacuum filtration and dried under high vacuum at 50°C for 16 h in the

presence of P,Os to yield 1.02 g (93%) of the title compound.



cooled to O C and neutralized with concentrated
hydrochl oric acid. The m xture was concentrated under
wo edaoeadser essure, and the product was extractedr/ms1005/030259
ethyl acetate. The organi @5l ayer was dried over
sodium sul fate, filtered and concentrated to give the
napht hol d. (5.87g, 94%yield) A m xture of naphthol d
2-B3-Bsam o Ud(44cycbaprppy maphitalém tiythed FrQ1,8 5] tkiazdle-3yIShlpAny1] -
and sodi um hyNe@xihlierot4-sifamoyliphénylyiebtaniide aCet one (25
m.) was stirred at room tenperature for 4 hours. The
resulting m xture was concentrated and the residue
urjified by columm chromatography (85% hexane / 15%
hﬁﬁ%ﬁ@l acetate) to afford 2. 20uQnt 550, Mal| Wt. of t hEumoles
tthZBBé'ca%c& A m xture ofgg yl et (3. 259
?ahcﬁmﬂl HClL in 1, 4- dlﬁgrg(é;ne (9%@4%% 22
4- a@tqoﬁ'@@loﬁmhﬁ@dmlf(@ﬁ@&%t ur e 458mgl hour 206r6® mi xt ur 2.2
concentrated under redug jpressure and was, ad
pyeﬂ yl acetate and saturated s%g]un1b|carbonate &0 9 ol)
phosploms axychlofile ext ract ed or gaiiml | ayer 158333 washezl6\il Llkq)
wat er and brine, dried over sodiumsulfate and
concentrated under reduced pressure to give
Pro@dioet hoxy- 5- br onpb- 8- am nonapht hal ene f (2. 14g, 92%
yield) To a solution of am nonaphthalene f (1g, 4.0
NMOFQ a sEEdOG 1RO ¥hrbBRYIRNced el a@lum{eﬂsﬁo»%h RBove i pyHidhd at 0°C,
pot assi um phosphate (2.97g, 14mmol)
Wasta\ddQ@/BogheCﬁ9P‘ﬁﬁ9§@‘rﬁ mén. ThelrzagiionOyas q@nmlf)te afiert soiruiegat 0°C for

o B ol gt PR PRI o

then/¢<g1@mwsecsmlvuwmg> ligh? ®rdWimk il ivBichasas dilkaddedith CHLEH (800 ml).
for 3h and then _cooled to roomtenperature. Water was

Theugpnic laxer waewashied mithela (69 an), \mtmt@tmwc@e solatien (1 x 50

o8Bt ae P R 5 gl AR Rl el

concaitrated te drymemst ozheaphutn@&%wlaetramatdd @@VE&DH% gﬁeeigﬁt ﬁ%llow
title conpou 82% yi el d)

.afforded, t he
soligh I therpixes vas RdegsHHafR o rhee’tq moze selld d¥eiwe Geh WHPW] solid was
collbbtdd HI HeubbYilFafidn and 3@idl under high vacuum for 16 hrs to yield 930 mg

(72%) of product. Additional product (132 mg, 10%) was recovered by extraction of the
filtrate with CH,Cl, followed by column chromatography with acetone/CH,Cl, (20:80).

2-[5-Bromo-4-(4-cyclopropyl-7-methoxynaphthalen-1-yl)-4 H-[1,2,4]-
triazole-3-ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide



\ BPANGNS N H2NAN S(NO I O10 ~ I "PO \ \ | NH2 NH2
k Conpound g (699ng, 3.28 mml) was dissolved in 18 nL
w@boodiozdssor omet hane.  Sodi um bi car bonate (9 nlLPCHEE2005/030259
sol ution) and thiophosgene260.25 nL, 3.28 mmol ) were
added and the m xture stirred at roomtenperature for
I h. The organic | ayer was separated, dried over sodium
sul fate and concentrajed, to afford 8195ny, 98%yield
of = compound h which Jyasiused in the qﬁgt ep w t hout

f'F'Zther pur i ficati oi. @o ound h (819 .21 mol )
Ol ved—+n 61 $ O
ani di ne hyd 8ol )

di i sopropyl ' 8 nmol ) were
added, and the m xture was stirred at 50 C for 18
hours. The mxture was then concentrated and to the
resy due was added 2M aqueogs sodi um hydroxi de o
solllt | (10 nL). The nixtilrelwas stirred at 50 Cfo/r%
I. h8u and then cool éﬂ" t @ room t enper at ur e. e o

' autPRl i zed Wi th aqueg

(7 ‘
(®7ng, 0.2 mmol) were di $solved in DMV (2 nL) and
potassi um carbonate (30ng, 0.2 mmol) was added. Thg

m xture was stirred at roomtenperature for 18 hours.
Water wasnghen added to the m ghure and the
precipitate or@pd collected t glve /0 ng (57% of

P 2006/ 026356 P 5f630259 29

2 aci d—0-05 niL, nmol ) was added to
a m xt ur egof conpound k (63ng) 0. 113 nmol ) ,
benzyltriethyl amoni um br om (9§ng, 0.34 mmol ) and
sodiumnitrite (156ng 2 26 nnDI) I n di brononet hane (5

1-31_15? &-4- B old A Y e &l d room tenperature for

ctlon m xture was then

co centrate an he resultin reS|due was purified b%/
3’9@%9 PraBregrémaaiiol (550 hdmmabliy ameixture o

tetraﬁffcﬁr@ﬂﬁlarg-é}ﬁnﬂpaﬂ?f dlEﬁlsro%&gtlflﬁ@'(fO@ﬁlﬁ] waS gdgedncg-too ldlcar%onate

onpound

(6.8¢%5 3Bdanmol). Te nyxthepropyirred at®d G fordghifonss. afted thel mixflre was

2,4] - :
COO% ?05’981]11(5[?]@1’9@%?’1‘53%@4 fgueousInddre carbenate Bisp peldsderndithe
prodaetvad¥l estractblii it B R ndNERnk Prif organic layer was washed with water

and brine, dried over sodium sulfate, filtered and concentrated under reduced pressure.

The obtained residue was purified by silica gel column chromatography
(dichloromethane : ethyl acetate, 9:1) to afford the N-BOC derivative a. (4.85g, 60%
yield)

To a mixture of the N-BOC derivative a (4.85g, 18.7 mmol) and triethylamine
(3.91, 28.1 mmol) in dichloromethane (170 mL) was added methanesulfonic anhydride
(3.58g, 20.6 mmol) at 0 °C. The mixture was stirred for 30 min and poured into saturated

aqueous sodium bicarbonate solution. The organic layer was extracted with



Br abcd NHNNWSHHNC NNCG HNNS-C /I O
I/ SO ~\ N2 H2ZNS= 010 ef 9 NN\ C BrA

WOB 061026386 O 1 / S O NH2 h To a stirred sol ut PONUS$005/030259
2-met hyl -I - am nonapht hal en@7a (7.5g, 47.7 mol) in
tetrahydrofuran (225 nL) was added N bronosuccini m de
(I Oy, 56.2 mmol) at 0 C. The mxture was stirred at

dichlowmetliempedridddver bediug shiiste Sfiltdéd &id dsemetdariuider tddaced
m xture and the product was extracted with ethyl

Presguisrtg eave thp @eéhaglawl@nawéﬁer Q8- 20 MBeNtifRtie Yiglder  and
br i Ififa s&i{lﬁ&goﬂ\ﬁg{haﬁ&ggﬂ Y 65 ?ﬁ@ 18f1I Jnir%peiﬁ 13 qllﬂf of acetlc acid
uced resu

concentrated un r'es
wasreeldecﬂNebmamsmmmfmdﬂjBk&Qgc 0% tfolE Hihe nEkogE aph ytlréelﬁﬂfr 2h and

25% et hyl ac t to afford 4.73g, % |eId
Waterfm@dﬁ%ﬁml%hawez@ 8 BAYETF [RSHYET @35% {0 g 7-by
addﬁm%QJfllb'I\@ Qq&fou? sddifim @d%&lmha orgaMic 1R QR¥ lex z?crt&f‘\';vﬁh

acid (472mg, , potassi um phdosphate
dichidrogetirank,) drandob\ter S@mhﬁhﬁmw ﬁimgbmdr@n@dntt&tbuncﬁr tbﬂuced

pregiie b g F B R BT dehniie UG dantiai i el e
(47 %hixRedf ATRTg, 18 BenMbY aHd e0vRRuBAAIBHiuhPhyldExife §Qhtion

3h _and then cooled to roomtenperature. Water was

(37@adedn tevahydreturax (A20enkkwansired apd AC é@ﬂ@daYSaEm mixgyre was

cood 58 450 GBS S PSRN Bl iy vos
cond&%a&idhﬂdeﬁ&dﬁ@éd@reﬁﬁfe@ Me PETHUCLWEL ExtraCtéd8iith etByl%cetate.
yi el d) Conpound c (728ng 7 mol ) was di ssolved in

‘TherggaRiC pyevanhfwsdhonet ﬁ@gh@m sulfate filtered and concentrated to give the
naphthol d. (5.87g, 94% yield)

A mixture of naphthol d (3.53g, 10.4 mmol), methy! iodide (0.65 mL, 10.4 mmol)
and sodium hydroxide (417mg, 10.4 mmol) in acetone (25 mL) was stirred at room
temperature for 4 hours. The resulting mixture was concentrated and the residue purified
by column chromatography (85% hexane / 15% ethyl acetate) to afford 2.39 g, 65% yield
of the methyl ether e.

A mixture of methyl ether e (3.25g, 9.22 mmol) in 4N HCl in 1,4-dioxane (92
mlL) was stirred at room temperature for 1 hour. The mixture was concentrated under
reduced pressure and was added ethyl acetate and saturated sodium bicarbonate solution.
The extracted organic layer was washed with water and brine, dried over sodium sulfate
and concentrated under reduced pressure to give 2-methoxy-5-bromo-8-
aminonaphthalene f(2.14g, 92% yield)

To a solution of aminonaphthalene f(1g, 4.0 mmol), cyclopropyl boronic acid
(438mg, 5.1 mmol), potassium phosphate (2.97g, 14mmol) and tricyclohexylphosphine
(112mg, 0.4 mmol) in toluene (21 mL) and water (0.8 mL) under nitrogen atmosphere
was added palladium acetate (45mg, 0.2 mmol) with vigorous stirring. The mixture was
heated to 100 °C for 3h and then cooled to room temperature. Water was added and the

mixture extracted with ethyl acetate, dried over sodium sulfate and concentrated.



Sodi um bi carbonate (9 nL, sat. solution) and
t hi ophosgene (0.28 nL, 3.7 mmol) were added and the
worRoob02@s6ti rred at roomtenperature for | h. ThenpS1008030259
organi c |l ayer was separatesl, dried over sodium
sul fate and concentrated to afford 877 ng, 99%yield
of conpound d which was used in the next step w thout
Purffisatibieby polirin dhadma grapby B0 Hexthné B309%0:thy3 -aéetaldP hifordes the
..dissolved in 6 nL_aof dinmethylfornmam de,
mf‘a‘iﬂ%l}gﬂi WORBen§drodeldbri de salt (608.5 ng, 5.5 mmol)
and diisopropyl ethylamne (1.0 niL, 5.5 nmmmol) were
added and the m xture stirred at 50f/\l€Nfor 18 hours.j’\/
Te, m xture was cgagentrated anqith’% »\thresul tingn cl

resi dueswas added 2M aqgugous sodi um hydr oxjde ., Cl
on~(15 nL). xture vwas s at 50 r
Retir s and t hen eéd to room peréat ure. Th

resulting mxture yas then neutralized with aque us=d N
4y and the preci' tate collected 0 g'i ve conpolind e,
(47f ng, 50% vyi el d) Conpounds e (100ny, O0.34 mmol) ant
f (96nmg, 0.34 mmol) were dissolved in DW (2 inL) and
pot assi um car bonate (51ng, 0.37 mml) was added. The
m xture was N-8itirred,atClroomtenperature f\eN 18 hqur<i
Vat er wag ﬁ\dﬁﬁi} oxt he nixture and the’ N
preci pjt at e flormedlcol ¢t @d and pur'bfi ed

—(90% di thane/ 0%S=Ret harol ¥ @
45% yi el a6y 0
0.31 mmol) was added to a m xture of conpoynd ¢
(83ng, 0.15 4wl ), benzyltriethyl anmoni umbr oni de
(125ng, 0.46 mol) and sodium nitrite (211 ng, 3.06
nol ) i n di brononet hane (5 nlL). The m xture was
stirred at room tenperature for 18 hours in the dark.
TheCompmndg(6aPmgud .88 wasol) wendiserivehinrldtrel ofdithidremethane.

Sod i Hicatiale e - abe b tof FitpRlosBr RGP 2 gLy A gpol) were
addtdindStib hihge aGkall ARG RnSratielfoR 118 OTROMIBENTR - 1aydPwas
2006/ 026356 PCT/ US2005/ 030259 31 2-

sepqratedy Giipd-ayey soditmepbate apy eonspntogied ishadford 819\, P8Yyid of

compopnd 4 which was tjed i thenet gtep witheyt further Affsaithheny ) a
cet@dthpstemd @ @1 NnZs, B 1t mmohiNAs NidZolved i ndll ofdimeBiylBFmamide,

bcd NNO NCSHNNSHHNtI-"IC
aminoguanidine hydrochloride salt (532 mg, 4.3 mmol) and diisopropyl ethylamine (0.84

mL, 4.8 mmol) were added, and the mixture was stirred at 50 °C for 18 hours. The
mixture was then concentrated and to the residue was added 2M aqueous sodium
hydroxide solution (10 mL). The mixture was stirred at 50 °C for 18 hours and then
cooled to room temperature. The resulting mixture was then neutralized with aqueous 1N
HCl and the precipitate collected to give compound i. (200 mg, 25% yield)

Compounds i (63mg, 0.2 mmol) and j (57mg, 0.2 mmol) were dissolved in DMF
(2 mL) and potassium carbonate (30mg, 0.2 mmol) was added. The mixture was stirred
at room temperature for 18 hours. Water was then added to the mixture and the

precipitate formed collected to give 70 mg (57%) of compound £.



Cl A d H2ZNS=EO Oef 9 NNHC NNC NhAh NH2N
NS-Y/I A Ol LSSOBr NS--"y C 0~ NH2 1 NH2 h
w@eovpoeside a (1 g, 4.8 nmol) was di ssol ved i n 1BCTISIING/030259
anhydrous nethylene chlori2fle. To this m xture was

added triethylamne (0.68 nL, 4.8 nmol) and the
reaction was stirred at roomtenperature for 5 mn.

AC ebiéﬁllo?&elc@ﬁé 884 (8085 nirl; 0. 226%mABD Was\Waded ﬁ%m&ﬁi@@@ c8fpound

C and the m xture sti rred at roomte erature for 2
k (G?mng 8. llmecpl),dmzylttmwl@nnmlmmom@pé9 geti3ammnalhend

sod LSS5 7 bt LRI B 98 S s s
at r8@dordthsdrekul foe @m@m@dn |Ehe degk. aTlslebéticdmixiurd Was @ﬁbmg
2.01 nmol ), cycl opropyl boronjc aC|d (225

conmjta)ted qsxdttb% risuking esHeaves Qurifigd by, prep @"LQ.&% /9 dlﬁh‘@romethane

/5‘% ﬁﬁéls){be%%rﬁ Hg%ﬂ?g %itl&%@llﬂmia agld r o8 é)of lg

wat e er nos ﬁere
vvas added WD 2006/ 026356 PCT/ U82005/ 030259 32

|l adi tate (23
Rk T e o
t enpeiteiazme-3-yiglEanylaN-Gridarodenlfaneodphenyllacetamide t e

with ethyl acetate, dried over sodiumsulfate and
concentrated to give 550mg of crude product c that

di ‘

was added and the mixture stirred at reflux for 8

hours. The solvent fas renoved in cuo to afford

440nmg of conpound d wht ch was used in%he next step d
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To a stirred solution of 2-methyl-1-aminonaphthalene a (7.5g, 47.7 mmol) in
tetrahydrofuran (225 mL) was added N-bromosuccinimide (10g, 56.2 mmol) at 0 °C. The
mixture was stirred at room temperature for 4 hours. Water was added to the mixture and
the product was extracted with ethyl acetate. The organic layer was washed with water
and brine, dried over sodium sulfate, filtered and concentrated under reduced pressure.
The resulting residue was purified by column chromatography (75% hexane/ 25% ethyl
acetate) to afford 4.73g, 42% yield of compound b.



added and the m xture stirred at roomtenperature for

I h. Then, the organic |layer was separated, dried over
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yield of conpound e which3has used in the next step

wi t hout further purification Conpound e (447ng, 2.1
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Yielehrbonate (51ng, 0.37 nmol) was added. The mixture

WasCshpéurRdh @D 8moNY haipIs kak disSolved inlR APWIHichi¥bRikthane.
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addeﬁll C{ﬁ)lr frmé{&.lrr] %11 e}% rocﬂl g%e » OI? (l:ﬁ’ al\éi}ea %‘6 %n%ﬁ_ﬁéyer was

sep&a&ﬁ dﬂi@ﬂ dve‘t"\@@dlﬁﬂcéatfat‘é@ndl cmoehwatedw‘ afer a8 amek, 199% yield of
(116ng, 0.23 mmol), benzyltriethyl ammoni um brom de

comppgahyg Wiiclsganhgsd)in Sisnextep wirhait further nuoitieation. 4. 6
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COdtbmpounds e (100mg, 0.34 mmol) and f (96mg, 0. 34 mmol) were dissolved in
DMF (2 mL) and potassium carbonate (51mg, 0.37 mmol) was added. The mixture was
stirred at room temperature for 18 hours. Water was then added to the mixture and the
precipitate formed collected and purified by prep. TLC (90% dichloromethane/ 10%
methanol) to give 83 mg, 45% yield of compound g.

Dichloroacetic acid (0.03 mL, 0.31 mmol) was added to a mixture of compound g
(83mg, 0.15 mmol), benzyltriethyl ammonium bromide (125mg, 0.46 mmol) and sodium
nitrite (211mg, 3.06 mmol) in dibromomethane (5 mL). The mixture was stirred at room
temperature for 18 hours in the dark. The reaction mixture was then concentrated and the

resulting residue was purified by prep. TLC (95% dichloromethane /5% methanol) to
afford 55.7 mg of the sulfonic acid and 7mg of title compound 7.
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1 (1g, 4.5 mol), cycl opropyl boronic acid (506ng, 5.9
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tricycl ohexyl phosphine (128thg, 0.45 mmol) in toluene

(20 nL) and water (0.76 mL) under nitrogen atnosphere

was added palladium acetate (51ng, 0.23 mmol). The

m xture was heated to 100 oC for 3h and then cool ed
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| aygr was separatygd, dried over ~§0di um sul f at e~and

conféntrated to afferd 935 ng of A-chloro-5 WO

2006/ 026356 PCT/ US2005/ 030259 3

cycl apropyl - 2-i sot i ocyanat o- 3- netchyl benzene (3)dwhich

was used in the next step VVI hout furtherO
purification. Conpound 3 (9 5‘3}% 4.2 mol ) wa

di ssol ved i M& nL of di rrgmﬁgfrh srani de, PO

am noguani diage-Bydrochl ori delsakt (695 13 mol )
and—disop | ethyam ne .1 nm, 6. [) were .
added and thg m xture stirr at 50 oC 18 hours.
The m xture\was then concenjrated and t,(s:bhe

resul ting residue was added aqueou§12 sodi um

hydr oxi de soI ution (20 nL). The m xture was stirred at
50 oC for 18%hours and thenfcooled to robm
tenperature. The resulting m xture was then

neut rglyzed W|th claqueous 1N HC1 and the precipitate

(produch), T(:%/ ct d to give 5-am noA{'lll’\ 2- chIcpro-C/-‘l-.

cyeNopiopy enyI )-4H 1, B, i ol
(4). £780Chy° 6 ) Conpeund 4 OO&g,OO ! )
and | or 0- 4-( 2- chhgroacetan1do)b fc acid 53-0
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added and the m xture extracted/w th et hyl
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S O@olfnrgo%lﬂh faa("fl % , .%dmr%(()) %veagtdﬁs%}) ng Enol (9m\f4 of anhydrous methylene
chloride. To this mixture was added triethylamine (0.68 mL, 4.8 mmol) and the reaction
was stirred at room temperature for 5 min. Acetyl chloride (0.5 mL, 7.2 mmol) was then
added at 0 °C and the mixture stirred at room temperature for 2 hours. Water and
dichloromethane were added and the layers separated. The organic layer was then dried
over sodium sulfate and concentrated to give 1.11 g, 92% yield of compound .

To a solution of b (500 mg, 2.01 mmol), cyclopropy! boronic acid (225 mg, 2.62
mmol), potassium phosphate (1.49 g, 7.04 mmol) and tricyclohexylphosphine (56 mg, 0.2

mmol) in toluene (10 mL) and water (0.4 mL) under nitrogen atmosphere was added
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was then concentrated and to the resulting residue was added 2M aqueous sodium

hydroxide solution (10 mL). The mixture was stirred at 50 °C for 18 hours and then
cooled to room temperature. The resulting mixture was then neutralized with aqueous IN
HCl and the precipitate (product) collected to give compound £, (240 mg, 44% yield)

Compounds f(89mg, 0.33 mmol) and g (94mg, 0.33 mmol) were dissolved in
DMF (1.5 mL) and potassium carbonate (51mg, 0.37 mmol) was added. The mixture
was stirred at room temperature for 18 hours. Water was then added to the mixture and
the precipitate formed collected and purified by prep. TLC (90% dichloromethane/ 10%
methanol) to give 116 mg, 68% yield of compound 4.

Dichloroacetic acid (0.04 mL, 0.46 mmol) was added to a mixture of compound %
(116mg, 0.23 mmol), benzyltriethyl ammonium bromide (183mg, 0.68 mmol) and
sodium nitrite (304mg, 4.6 mmol) in dibromomethane (5 mL). The mixture was stirred at
room temperature for 18 hours in the dark. The reaction mixture was then concentrated
and the resulting residue was purified by prep. TLC (95% dichloromethane /5%
methanol) to afford 99.10 mg of the sulfonic acid and 17.90 mg of title compound i.



cycl opropyl napht hal en-1-am ne (2) that was used in the
next step without further purification. Conpound 2
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di chl oronet hane. Sodi um bi3gar bonate (7 nL, sat.
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cyclopropyl-6-methylbenzenamine (2) that was used in the next step without further

purification.

Compound 2 (775mg, 4.3 mmol) was dissolved in 9 mL of dichloromethane.
Sodium bicarbonate (4.5 mL, sat. solution) and thiophosgene (0.33 mL, 4.3 mmol) were
added and the mixture stirred at room temperature for 1h. Then, the organic layer was

separated, dried over sodium sulfate and concentrated to afford 935 mg of 1-chloro-5-
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in the next step without further purification.
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r es@&hio&gldrf aiOG}lll%, 423 nﬂhg‘ﬁ ohy §-Q:hioﬁlo-%N2ﬂgldrg§é%ta§1%§9)benzoic
acid (5) (88mg, 0.36 mmol) were dissolved in DMF (2 mL) and the mixture was stirred at
50 oC for 18 hours. Water was then added and the mixture extracted with ethyl acetate.
The organic layer was separated, dried over sodium sulfate and concentrated to give
192mg, of crude 4-(2-(5-amino-4-(2-chloro-4-cyclopropyl-6-methylphenyl)-4H-1,2 4-
triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (6) which was used in next step without
further purification.

Dichloroacetic acid (0.065 mL, 0.78 mmol) was added to a mixture of compound
6 (192mg, 0.39 mmol), benzyltriethyl ammonium bromicie (318mg, 1.17 mmol) and
sodium nitrite (538mg, 7.8 mmol) in dibromomethane (10 mL). The mixture was stirred
at room temperature for 18 hours in the dark. The reaction mixture was then concentrated
and the resulting residue was purified by prep. TLC (95% dichloromethane /5%
methanol) to afford 88 mg, 42% yield of 4-(2-(5-bromo-4-(2-chloro-4-cyclopropyl-6-
methylphenyl)-4H-1,2,4-triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (7).
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Compound 2 (440mg, 2.6 mmol) was dissolved in 14 mL of dichloromethane.
Sodium bicarbonate (7 mL, sat. solution) and thiophosgene (0.2 mL, 2.6 mmol) were
added and the mixture stirred at room temperature for 1h. Then, the organic layer was

separated, dried over sodium sulfate and concentrated to afford 877 mg, 99% yield of 1-
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4- ([BckIbrdat&idacid (0735@11[17 2)nhol) was added to a mixture of compound 6
met hyl napht hal en- l)-4H-1,2,4-triazol -3-ylthio)aceta

(1.0%E o} s h beroteisioN etuminiint biomidns GH0S) beBBow sodium
nltrzFegyEglﬁSZQ qz'léu?xgﬂ %1? 8 bér%l%g%lf; hﬁ%ep% H‘&Ir)e H‘hi nw»(sure Y-VI?T itn’?d zﬁt room

tempdrat@rzofor 38 lﬁbﬁﬂslnﬁ &[&:}da}k The reaction mixture was then concentrated and the
ro- 4- N: pr.opi onyI sul f anoyl phenyl ) acetanmi de C

res t}qg_rﬁplaw was papieddycsoluin ckyopgatagraphy 9%{ dichloromethane /5%
met}%@td@q% ?g&n%%g lcﬁg)}l( L y{'@f @88 d-B4- ~cyclopropylnaphthalen-1-
y1)-4idq3 ki, dradi a0 - I-Mh)o)ddétahﬂida) -3ichlorelentoidayidg®).f anyl ] - N- ( 2-

chl or o- 4- sul f anoyl phenyl )- acetam de (45 ng, 0.076

mmol ), EDC (29 ng, 0.15 nmmol), and propionic acid (6.7

L, 0.09 mmmol) in the mxture of 5 nL THE and 5 nL

nmet hyl ene chloride. To the m xture




was added DVAP (18.3 ng, 0.15 mmol) in one portion.
The reaction mxture was stirred at RT for 14h. The

W@ 006024356 Wwer e evapor at ed under reduced pressuPE€r/US2005/030259
yi el di ng thick oin resi déeg. The residue was
redi ssol ved in' 20 , methylene chloride, then it was
washed wth 20 ni 2 0 Mag. HO solution. The organic

| ayer 4’-‘@5 Sdl')hﬁﬁlo-q [ DG R(A-m 1S InapBithABA-1va5. T enoved
by a g @Rﬁﬁz Z ?ac%qlﬂldq)?@cﬂﬁ'obzﬁ%lé g§ipdue was
pur|f|e col utm” chr omat ogr aphy wi th a

m xt ure of met hanol and nmet hyl ene chloride (1:9).
18.5 ng (38% of the de/lT?h red product was obtai ned as
whi t gusol i ds. 2-

[ 5- B| oa 4o0G4- cycl opr Q) yl - napht hal en-l-yINH-24 bk 2, 4]
tri yl sulfanyl -

N- ( 2<€hi<or o- 4- propi o anoyl - phenyl ) am de Cl
NNNNH//~~\\\\ OOO Br'' NS1/ S HNEB A O
NoH3CO! A 25 ni round-bdttomed flask was 5harged Wi th
2-[ 5-brono-4-(4-cycl opropyl -

naght hg},en 1-yl) -4 [ Bn2, 4] triazol - 3-y| sul fanyl ] N'r\fc%

PCT/ S 949259 RYe 0.08
0.1 ), _Bag-L - OH_DCHA (
in the xture of 5 HE and 5 nlL Y

chloridg. To the nix?ﬂﬁ% was added D }P (16 mg, 0.13,
nnDI) in one portion e reaction m xture was stirred
at for 14 h. The solvents were evaporated under
reduced pressure yielding thick oily reS|due The

resi due @%ﬂﬁdlssolved |n= snk, 4.0 M HG |n ane.,Ihem
reactiion Hirred atN for 14 h Thﬁ \

evaro nder rteduced ess

resi du b resi due mashed su e S

m. et chl ori de 10 nL ether %

title conpund asallgmoHyeIIowsolld(44 659 .
Reagents_ 1- Met hyl - 4-ni tgo- napht hal ene  NO2 To 10

1- net hyl ﬁapht hal ene (8.0°g, 56 mmol) in round bottom
flask at 0 C was added nitric acid (26 nL) dr opw se.
(NOTE: A slow addition of nlgj c aCIdHIS hnst
i nportant to avoid the for her

regi oi soners). -After the re actl on miox t COoH

1"

A mixture of 8-amino-2-naphthol 1 (8.2g, 52 mmol), benzaldehyde (16 mL, 156
mmol) and sodium sulfate (41.3g, 291 mmol) in THF (100 mL) was stirred at reflux over
night. The mixture was cooled to room temperature, filtered and concentrated under
reduced pressure. The resulting residue was purified by column chromatography
(hexane/ethyl acetate/triethyl amine 75/23/2) to give 12.65g of impure (E)-8-
(benzylideneamino) naphthalen-2-ol (2) which was used in the next step without further

purification.



was stirred for an additional 15 mn at 0 C, it was

poured into 65 nL of H2O. The aqueous sol uti on was
wexioeazdisel Wit h benzene twi ce and the conbi nedPOEDEEN®030259

solution was washed with 38 % NaCH sol ution, dried

with Na2SO4, and concentrated. Si l'ica gel

chr omat ogr aphy (Et QAc: Hexanes = 5:95) gave product

st iA mixtor aff hildegsa, § hﬁ/rmaob,dﬂbh@é mbf 10hmnailhatd NaOH (6.14g,

153 rn%%aﬁv 3 ggc]% ie I%leq;av{faesgil}/r%é loﬁ%ﬁe%gﬁﬁ %q?% gﬁ; a%ﬁ;
resudtiigd@ixtiNEAvaMo 304638 fhd gfdﬁ@@@%@%ﬁ%ﬁ%r \%%61@&) \xfi‘tg water

sol ution of 1-nethyl-4-nitro-naphthyl-am ne

and brige pnd poncenizated. Th(egwltmg regiduc wdsl ddsdReerkin- m Iemmmwso

mL %Oﬁ%%i Stelgrg(z 3{(;[1 i on gr a?‘fr? %Oerr edg"ishilgﬁﬁeﬁmﬁ éﬁﬂlu ‘IF]E was Washed

witiCGethért thealgdesng@nbadtietiwithiNg, €06 ahd SfirackM ikl & étﬁé’r ¥8% organic
flash col um chromat ography. (Et OAc: Hexanes =15: 85)

layeﬁ V&Y vaekedowidly bane, drigd pvey, sodglnm/gulfaqc zgtdrgomc@lt@ted The resulting
R T T

yieldloﬂ/éﬁﬂrqthoxyapp‘rtthﬂbmm -alniyé @)i ne as descri bed above,
| i on of

h t | ut _
Rt EE of'5 (Qod Witinalpad sovesimaarenete (1oSe. 120
mmBlg in Zeefne T i) was added betnﬁ?fl bromide lga2| elqurﬁgnﬁg at IQHQIC The

Met hyl - napht hal en-1- osem ca
mlxgra'waareﬂyk@d fawid cbt[ys aund Qrpﬂc:ds@afnem(télnﬁé}am:e The @redilmhlte)
rem RS BlRLR ool ahe sl oigre Vgl bgohenn
chrohﬁ?dgraﬂ)’f@ (Hlsxa 00V ko rediisledhd SRRAQRY Bé?fzpb’ﬁroﬁf‘aé“ﬁld(tﬂenr’wsth

i n"anhydrous nethyl ene “chlorid
ethyAaqeéqte (lﬁ)@%)éa(gwedd 12x 83foevicld of Bt Nrdileuhzf loF-mmeethoxynaphthalen-1-
tlonal 10 mMmnat 0 C, it was washed with 1 % HC
tion and then H2O, dried with Na2S™4, and

C oﬂbefﬁtmtl%dluubﬂ 0§ DWeF (1150 KLPGavadRdPOJR €1 (263 mi@$16 mmol)
di ssol ved |g hexanes and the resul ting br own

overgi( finyitageas 01 €| T @wturﬁh?éasﬂhm Frtmeédlt Aas feotminutestand added 4
L T E AT I —
six chgsientﬂ thhpdudiine i¢OwaBr.Mhe ploduchmdkthreakadthiradel S¥ith

dich I@rg; 21?@5}{;1 E@yf an; 20 e hv(\ezlt}rlnw)e(lgtel;raequ\é\o,auss s\c/;?lum bicarbonate
and brine, dried over sodium sulfate and concentrated to afford 13.58¢g of 4-
(dibenzylamino)-6-methoxy-1-naphthaldehyde (5) which was used in next step without
further purification.

A mixture of § (5.0g, 13.1 mmol) and Pd/Carbon (812 mg) in methanol (150 mL)
was stirred under hydrogen atmosphere (40 PSI) for 18 hours. The mixture was passed
through celite and concentrated. The resulting residue was purified by column
chromatography (Hex/ EtOAC 3 : 1) to give 826 mg, 35% yield of 7-methoxy-4-
methylnaphthalen-1-amine (6).

Compound 6 (826mg, 4.4 mmol) was dissolved in 25 mL of dichloromethane.

Sodium bicarbonate (15 mL, sat. solution) and thiophosgene (0.34 mL, 4.4 mmo}) were



43 concentrated. The resulting yellow oil was
triturated with EtOAc: Hexanes (1:1) to give (701 ng,

W0 203d3eé d) of product as an of f-white solid. PCT/US2005/030259
5-Di fl uoronet hyl - 4- (4- met hyp - napht hal en-1-yl)-4H-f
[,2,41trizole-3-thiol NN F2HC N~SH | \ A sol ution of
4- met hyl napht hyl thi osem carbazide (180 ny, 0.78

adde@%ﬁd)thé Hﬁxtqt/\hétﬂ&rd%@ CSInh Ferr?fekéilul(a%om ’I‘P@ﬁ tﬁ@ aiRAdicahyet Hs

he m xt was cool ed room
sepdr@epeiriatiover sodirh sulfaik aud congenizdtéd waffomdutl %, Pearicldod 4-

m xt T | ]
o oA RS B e ol S s
Wlt}gﬁ‘ ?dr&'e%un?ﬁ&%ﬁt as a white solid.
}: uor onet hyl - 4- (4- et hyl - napht hal en-1-yl ) -4Hf

1, Topaund 4 @ (Bg,t4h4 wimolNwas diyabednn \l8mirat dimesylformamide,

R

mL r@"?kﬁm(‘!@ﬁleﬁéﬂ&ﬁl@d @h@ﬁie thixtiR¢ o@eat at50 °C(for 18 hﬁihrs Theddixture
') and stirred at room tenperatur

wasrthamqmﬁntmtsd ardeto thpresulting sesicqugiveg ad E%CL%M %}F@F S&H’dﬂn

|
SR S S I e
cool¥dith Eoci® kdn@bdrditufe? $hﬁ”@sul4ﬁg %g(tueé s thed HeMl&dhz@@M@@ aq8ams IN
ar@l)61426 sl—?ﬁ -84H% |-pl
HClrargithg prsgipiige (Paoduet) 2o %ctf(ddto give Faming,4-(7-mgthdxy-454

metéglq‘aalﬁgalélg %'Lp A p%’l—l) rla%}%g-%atglg?gg gd14 g, 9124 Gield0. 4

PCT@&S?@B@/ 8)@(095@ 0 4!4:mﬁ01) [aBd Bichlarede(2-chloroacetamido)benzoic acid
©) (B D 7gnm>9 AR 1?153“& 1R & ol s the bbadireNvas stirred at 50

o t
C %IE\I]}—%}‘RLH% Wkerévda%lﬁiﬁé@aﬁ?ﬁg aig%lﬁlg%ffll%%ﬁ% gttedttedenith 8hM acetate. The

orgmididyeuonosaphtaptd, dxied ovatshgiumneafiaterpaid eqnaenyriated pigive 304mg of

4- (% éa@h‘}?g‘i (g—n%leqﬁ%o jneﬁ}ylr%%gth?‘%h- 1le§}%&'4>—&%2@1§13
ylth?foﬁEétQM d'oNBC&'l&%béBﬂoro“acﬁinliwmhwh wphanyd )i the abanstapew bt

The reaction m xture was stirred at
fur&henpnrtfeqapemature for 16 h. Upon the

Dichloroacetic acid (0.1 mL, 1.2 mmol) was added to a mixture of compound 10
(304mg, 0.6 mmol), benzyltriethyl ammonium bromide (492mg, 1.8 mmol) and sodium
nitrite (828mg, 12 mmol) in dibromomethane (10 mL). The mixture was stirred at room
temperature for 18 hours in the dark. The reaction mixture was then concentrated and the
resulting residue was purified by column chromatography (95% dichloromethane /5%
methanol) to afford 80 mg, 24% yield of 4-(2~(5-bromo-4-(7-methoxy-4-
methylnaphthalen-1-y1)-4H-1,2,4-triazol-3 -ylthio)acetamido)-3-chlorobenzoic acid (11).



conpl etion of the reaction, H20 (4.0 nL) was added to

the reaction and stirred until precipitation occurred
war@efrdsser ed of f product (77.0 ng, 83%vyi el d) PC/HSINR030259

(DVMSO, 300 MHz) 8 9.84 (beoad s, 1H), 8.18 (d, J= 8.0

Hz, 1H), 7.70-7.53 (m 7H), 7.18 (t, J= 51.5 Hz, 1H),

7.11 (d, J=8.0 Hz, 1H), 4.26 (s, 2H), 2.82 (s, 3H),

22- Bn(oinolet(h-cyclopropylnaphthalen- -yl)-4H-[1,2, 4£trlazol-3-ylsulfanyl]-

. U2- O og R AnkisbLaROpHopR oy i T HRLATERS h|

tetrahydro napht hal en-1-yl)-4H[ 1, 2, 4]

triazol -3-ylsulf -acetamdeCI N-NNF2HCNSIIO

/| SC2NH2 In a SO|;§I n of

5-di fl uor onet hyBr hy 5 S’[ etrah dr o- napht ha

len-1-yl)- 4H[1, 2, ]trlazQeSthé’oNH( my, O.28

mol ), K2C03 (41. & 30 mml ) in DMV (2.0 nL) was

added

2-chl oro- N- (2- net hyI'- 4-Sul f anoyl - phenyl ) - acet am de

(77.8 ng, 0.28 MO - The reaction m xture was

stirred at roomternperature overnight. Upon

conpl etion of the reaction, MeOH was added to the

G ! .
R O SRR s IR EEPRIR203800m 4 cvcopropy
naphtHategr legll) G- 2 Ggiﬂaiol(ﬂjﬂsﬂfdﬁgl] N-Q%chlo@d-d)sulﬂﬂﬂoﬂ}dﬁenyl)

(DVBO, ~3 00 MHz) 4 (s, 1 H), 3.(d,
aceta,zmdq(élﬁ)mg 0.68 1(11@101); E;DCz(?Q m.g, 0.%5 qq)nol)7 ar;@rpl(ompmgamd; (6 7 uL,

0. O% pbmoligmst\l%e 1xtu|zr;gr %fh %7 miGTlgpr %g g gﬁpﬁréﬁl)yé%e cﬁgmflfofct) }{anlxture

wa@ad?iedﬂDMRPl)(l 8 3 182, O TH mﬂno‘-F) if.obe meoﬂHl“ he &a@t&rrﬂmﬁ@mé RWas stirred
1.72- m 4H), 19 J= 7.5 I—(?
at Ri_%og_léjﬂ "H}eoiohv wgﬁ@ypp%ﬁgql] yn er peduced pressure yielding thick oily

ST AN g s
with 2631) 2.0 2. HOD soluﬁ@Nﬂ‘E okganic lagdrutdsainiedfover Nay;SO,. The

ST e R
sﬂnga?’geg QoffBhn &Hgl%aﬂ;g 3c{p11y Wt MRidedre %f n{yﬂ%an%dqqéitﬁgjlene chlgnde

oro-N-(2-ne [ =4-sul fanoyl - phenyl ) - acet am de (57
(1:991 8.9 n20(3 8%~)un|f the dléheed padtétovasmbiaingdeaswasgtestolids.ed at
roomtenperature for 16 h. Upon the conpl etion of t he

reaction, to_th eact
gr[ﬁrﬁr@alqmﬁﬁcyclapm»a’qaﬁm I ig M%dl%#& o3 g -
product (N¥72eehiqyo-4-pygRipaylsylfameylnphenylxsinami eoo MHz)
6 10.11 (broad s, | H), 8.18 (d, J-lOOHz 1 H),
8.01 (d, J= 10. o Hz 1H), Cl

® ©
Br/k )\s/\W it ;‘j/NH3 cl

NH; ¢

A 25 mL round-bottomed flask was charged with 2-[5-bromo-4-(4-cyclopropyl-
naphthalen-1-y1)-4H-[1,2,4]triazol-3-ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide



7.87 (s, 1H), 7.75-7.54 (m 5H), 7.46 (broad s, 2H),

7.18 (t, J=50.0 Hz, 1H), 7.11 (d, J= 10.0 Hz, 1H,
wd2®8/0t@56 2H), 2. 27 (s, 3H). 2- PCT/US2005/030259

[ 5- Fl uor onet hyl - 4- (4- nmet hyK41 napht hal en- 1-yl ) - 4H

[1,2,4] triazol-3-

yl sul fanyl ] - N- (2- net hyl - 4- sul f anoyl - phenyl ) - acet am de
5 . hl%%!g d (35 nhg, ©.13Q8N0B, ME-29SBLEREBEDCHA (47 mg, 0.09
( Oghc#/owsggoos/ 3%}359(3546g In a s?lgutl oan{@/ ? ( ©
mu®] ¥ in dlesr wirserewif Sml AR mbapethiighe phlorige.) Ta the mixpurg was

addtﬁa ?2\%&?{2 (3 migf,] Béﬁﬁn@ﬁ 6@]{5 19 1%§n %%acﬁ%%&t&r%%e% stifed at RT

for 24 ‘hth@é ﬂﬂ%n@szwei%téWborétea lmhﬂarr’fe&’dce@ pesyiry yhtdihgriicle 01(13817es1due
he reaction . m xture_was stirred
Ther @@triw é’ﬁ?)@lrswlmdemf%?L #é M Hihiglionsae.c Shpresctiohwas Sttrrf‘éi atRT
c
for g? iﬁ'r ?heogblvein't_largs %Ig%n%treg%% uffo n@éo é%ﬁl? : egfegsﬁ%é"fi cﬁgfhllcq{blﬂﬂgmdue
Theesidhie ads b/ylsl{ed\sacmsmdsigs;ath—m_ﬁerahylewchjondkumtd Hymd ether

o soli i.n (53.3 50% I d O, 300 MHz
yieling 9 tifle boraowic e Lenk Yedo aolid gl Qs 11y )

7.71-7.53 (m 7H) 7.26 (s, 2H), 7.10 (d, J— 8.7 Hz,
1H), 5.34 (dd, J= 12.0, 27.3 Hz, 1H), 5.18 (dd, J=
12.3, 26.4 Hz, 1H), 4.22 (s, Resents2. 75 (s, 3H), 2.25
(s, 3H). N-(2-Chloro-4-sul fanmoyl - phenyl) - 2-

fl uor onet hyl - 4- (4- | -,napht hal en-
yI)-4H[1, 2, 4] tri%ﬁé@%@%etamde c
N N FH2C N S— 110 SO2NH2 In a sol ution of

at hal en-1-yl)-4H[ 1, 2, 4]
Rl ), K2C03 (50.0 ng,

[ 5-
1-
N-
5-fl uoronet hyl - 4- (4- et hyl - n&ys
triazole- 3-thiol (89 ng, 0. 33
0.36 mmol) in DMF (2.0 nl)
2-chl oro-N-(2-chl oro-4-sul f henyl ) - acet am de (93
ng, 0.33 nmol). The reaction | m xture was stirred at

roomtenperature for 16 h. Upon the conpletion of the

Flbiat IO e
adcﬁﬂ%;?m@ Qbﬂd(@& #26.-BopHlise. FYOTE: A slpw altHiINGT h@NB&:ldSQQlost

broad s, 1H), 8.18 (d, J= 8. 1H),
im@roant (ommdjh& orngtion of thngther';egqlstgers)t H)Aftey th;esr_eqctg)@ mixture

% e%EQ)r arlﬁfflcg‘uo 1.’}.%{1}% ‘at q ébllt (n% Réurcgc? glzo 5'5 mlilﬁ E}zé gﬁ%
a ddéus dotlitiondwabextracted Mith BEnZéne(tsice3il tha/forZlG6d B&fEBabsolution

PCT/ US2005/ 030259
was washed with 10 % NaOH solution, dried with Na;SQys, and concentrated. Silica gel

chromatography (EtOAc:Hexanes = 5:95) gave product still containing a few percentage
of the other regioisomer. It was recrystallized with EtOAc/Hexanes to give 9.0 g (43 %)
of 1.

4-Methyl-naphthalen-1-ylamine

NH;

(e



47
N- (2- Chl or 0- 4- sul f anoyl - phenyl )-2-[4-(4-ethyl -5,6, 7, 8-

WO edocasds o- napht hal en- 1-yl ) - 5-f | uor onet hyl - 4PET/LSRHH30259
triazol-3-ylsulfanyl] -ace#anmide C NN N FHCN,LS
11S2NH2 1 0 Ina solution of
4 (4-ethyl-5,6,7, 8-tetrahydro-napht hal en-1-yl)-5-fl uor

(%W Eoluﬁ’dﬁli Lfil &e@ﬂﬂfﬁ-lﬁﬁ@gﬁp&h&pdxﬁine ((%Npgngl nﬁn&? 1r; ethanol
3 Oﬁddédvas added Raney-N1ckel (4 scoops). The mixture was s’glrred under H, (1 atm)

o 16525 e PR R BB st

by §fiéd %& fladt col@@mchimes @ hpliye(BtOAcHexbnesBpdhi 85 hgrovided product
etion of the reaction, H20 (2.0 nL) was added to

(3-2t$15préhcti on and stirred til precipitation occurred
and filtered to give solid (73.0 nyg, 47%yield). 1H

7 (910, S0 38 g il 1,

(s, 2H), 7.21-7. 06 (n1 ZFD 5. 26 (d, J— 48 0 FE ZFD
4.29 (apparent g, J= 15.6 H 22I—|) 2.71-2.58 (m 3H),
2.25 (s,1H), 2.25-2.09 (m ) 72- 1.59 (m 4H),

1.19 (t, J=7.5 Hz, 3H. Us appropri ate

starting materials, the fol g~ conpounds are

prepared by procedures anal ggous to the methods

di scl osed above: 2- [5

- Brono- 4- (2-chl or o- 4- (cycl opr opyl net hyl ) phenyl ? 4H E

1, 2THd proteduag vheeBentidlkylildéndigl t the route for 4-Methyl-naphthalen-1-

| or,0-4: sul en cet
VIO Pt T BPIE A Rt Gt SHiBERgS 3-otpad-f-nitro-1.2.3.4-
tetr&h}%rdhaﬁﬁthﬁé@ @/9§ny swsf Al - N- ( 2-
| or o-4-sul fanoyl p enyl)acetan1de
2 [5 Br ono- 4- (2- chl or o- 4- (cycl opropyl net hyl ).napht hal en
~1-yl)-4H[ 1, 2,%Methyl-naphthalen-1-yl-thiosemicarbazide
yl sul fanyl ] - N-(2 chl or o- 4- sul f anoyl phenyl ) acet am de
2-[ 5- Brono- 4- (2-chl or o- 4- cygNepHOpPY! phenyl ) -4H-[ 1, 2, 41
-triazol e-3-yl sul fanyl]-N-(2- s
chl or o- 4- sul f anoyl phenyl ) acet®ni de WO 2006/ 026356
PCT/ US2005/ 030259 48
2-[5-Trifluoronethyl-4-(2-c
en-1-yl)-4H[ 1,2,4]-triazol
yl sul fanyl]-N-(2-chl oro-4-sul 1anmoyl phenyl ) acet am de
2 [ 5- Brono- 4- (4-cycl opropyl -5, 6 7, 8-t etrahydr onapht ha

2 tri
yl sif’iai)ﬂwl]onhfg}ﬂ %}H’}S% @% aérrr%i/ F )elr?y ydrops meffylene
chloride (5 mL) at 0 °C was added dropwise a solution of 4-methyl naphthyl amine (671
mg, 4.3 mmol) and diisopropylethyl amine (1.5 mL, 8.6 mmol) in anhydrous methylene

chloride (5 mL). After the reaction mixture was stirred for an additional 10 min at 0 °C,
it was washed with 1 % HCI solution and then H,0, dried with Na;SOs, and concentrated
to give dark brown oil. The oil was dissolved in hexanes (15 mL) and the resulting
brown slurry was filtered. The filtrated was concentrated to give a pure thioisocyanate.
To a solution of the thioisocyanate in anhydrous acetonitrile (20 mL) was added

hydrazine (0.13 mL, 4.3 mmol) at RT. After stirring at RT for 20 min, the mixture was



2-[ 5- Brono- 4- (4- et hyl napht hal en- 1
-yl)-4H1[1,2,4]-triazol e-3-yl sul fanyl]-N-(2-chl or o-4-
wa mobansyé phenyl ) acet am de PCT/US2005/030259
2-[5-Brono-4-(4-ethyl -5, 6, 38-tetrahydronapht hal en-
-yl)-4H1[1,2,4]-triazol e- 3-
yl sul fanyl ] - N—(2 chl or o- 4- sul f anoyl phenyl ) acet am de
conganEere?r 9ie rfg ﬁg@é@lbflﬂﬁpﬁé@ idirBRH vtBEM) Ac: Albkdnds 21: B totgive
riazol e-3-ylsultdn
(70bh@p?b9&ywh®bﬁpuﬁhghsmywﬂ@wbﬁaﬁﬂmb
2-[ 5- Brono- 4- (5 cyclopropyllsqu|noI|n 8-yl)- 4H—[
1, 2, 4] i 3: vl sul f I
chl or
2- [ 5- Brono- 4- (5 cyclopropyIC|noI|n 8-yl)-4H[1,2,4]-tr
i azol e- 3-yl sul fanyl]-N-(2-
chl or o- 4- sul f anoyl phenyl )

I azol e- 3-yl sul fanyl ] -N-( 2-
chl or o- 4- sul f anoyl phenyl ) acet @

-triazole-3 -ylsulfanyl] -N-(2-
chl or o- 4- sul f anoyl phenyl ) acet am de
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mmol). The reaction mixture was stirred at room temperature overnight. Upon

* completion of the reaction, MeOH was added to the reaction and stirred until
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corrltlpl(e:ttc% gf the react1oth %(4%mglwas acide'aJ to the reactton and stirred until
precipitation occurred and filtered off product (77.0 mg, 71% yield). 'H NMR (DMSO,
300 MHz) & 10.11 (broad s, 1H), 8.18 (d, J=10.0 Hz, 1H), 8.01 (d, /= 10.0 Hz, 1H),
7.87 (s, 1H), 7.75-7.54 (m, SH), 7.46 (broad s, 2H), 7.18 (t, /= 50.0 Hz, 1H), 7.11 (d, /=

10.0 Hz, 1H), 4.32 (s, 2H), 2.27 (s, 3H).

2-[5-Fluoromethyl-4-(4-methyl-naphthalen-1-yl)-4H-[1,2,4] triazol-3-
ylsulfanyl]-N-(2-methyl-4-sulfamoyl-phenyl)-acetamide

FH2C/Q )\S/\\( \©\802NH2
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L{%%Ld M nl\dg Slﬂ%rdmé{h&l?z (%&ﬁﬁlrﬁpi’(tlﬁﬁh W) MIBLC, 4]tr1azole-
3-thiolA8Antg, Q.33 mmol) K2C03 (50. O mg, 0 g6 mmol) 1n|\%1\/%FO(2B(S mlﬁ) was added
2-chloro-N-(2-methyl-4-sulfamoyl-phenyl)-acetamide (87 mg, 0.33 mmol). The reaction
mixture was stirred at room temperature for 16 h. Upon the completion of the reaction,
H,0 (2.0 mL) was added to the reaction and stirred til precipitation occurred and filtered.
Purified by reverse phase HPLC resulted product as a solid in (53.3 mg, 50% yield). 'H

NMR (DMSO, 300 MHz) 8"9.84 (broad s, 1H), 8.18 (d, J= 8.4 Hz, 1H), 7.71-7.53 (m,
7H), 7.26 (s, 2H), 7.10 (d, J= 8.7 Hz, 1H), 5.34 (dd, /= 12.0, 27.3 Hz, 1H), 5.18 (dd, /=
12.3,26.4 Hz, 1H), 4.22 (s, 2H), 2.75 (s, 3H), 2.25 (s, 3H).

N-(2-Chloro-4-sulfamoyl-phenyl)-2-[5-fluoromethyl-4-(4-methyl-naphthalen-
1-yD)-4H-[1,2,4] triazol-3-ylsulfanyl]-acetamide

Cl
O
FHZC/&N)\S/\‘(E SO,NH,

In a solution of 5-fluoromethyl-4-(4-methyl-naphthalen-1-yl)-4H-[1,2,4]triazole-
3-thiol (89 mg, 0.33 mmol), K,CO; (50.0 mg, 0.36 mmol) in DMF (2.0 mL) was added
2-chloro-N-(2-chloro-4-sulfamoyl-phenyl)-acetamide (93 mg, 0.33 mmol). The reaction
mixture was stirred at room temperature for 16 h. Upon the completion of the reaction,
H,0 (2.0 mL) was added to the reaction and stirred til precipitation occurred and filtered
to give solid (126.8 mg, 74% yield). '"H NMR (DMSO, 300 MHz) § 10.12 (broad s, 1H),
8.18 (d, /= 8.7 Hz, 1H), 8.04 (dd, J = 4.8, 8.7 Hz), 7.87 (s, 1H), 7.76-7.52 (m, 5H), 7.46
(s, 2H), 7.11 (d, J = 8.7 Hz, 1H), 5.35 (dd, J=12.3, 26.7 Hz, 1H), 5.19 (dd, J = 11.7, 25.8
Hz, 1H), 4.26 (s, 2H), 2.75 (s, 3H).
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naphthalen-1-yl)-5-fluoromethyl-4H-[1,2,4]triazol-3-ylsulfanyl]-acetamide
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In a solution of 4-(4-ethyl-5,6,7,8-tetrahydro-naphthalen-1-yl)-5-fluoromethyl-
4H-[1,2 4]triazole-3-thiol (85 mg, 0.29 mmol), KoCOs (44.4 mg, 0.32 mmol) in DMF
(2.0 mL) was added 2-chloro-N-(2-chloro-4-sulfamoyl-phenyl)-acetamide (82.6 mg, 0.29
mmol). The reaction mixture was stirred at room temperature for 16 h. Upon the
completion of the reaction, H,O (2.0 mL) was added to the reaction and stirred til
precipitation occurred and filtered to give solid (73.0 mg, 47% yield).
1H NMP (AMZO, 300 MHZ) 8 10.15 (s, 1H), 8.05 (d, J=8.4 Hz, 1H), 7.87 (s, 1H), 7.74
(d, I = 8.4 Hz, 1H), 7.46 (s, 2H), 7.21-7.06 (m, 2H), 5.26 (d, /= 48.0 Hz. 2H), 4.29
(apparent q, J = 15.6 Hz, 2H), 2.71-2.58 (m, 3H), 2.25 (s,1H), 2.25-2.09 (m, 2H), 1.72-
1.59 (m, 4H), 1.19 (t, J= 7.5 Hz, 3H).

Using the appropriate starting materials, the following compounds are prepared by
procedures analogous to the methods disclosed above:
2-[5-Bromo-4-(2-chloro-4-(cyclopropylmethyl)phenyl)-4H-[1,2,4]-triazole-3-ylsulfanyl]-
N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(2-chloro-4-cyclobutylphenyl)-4 H-[1,2,4]-triazole-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5 -Bromo-4-(2-chloro-4-(cyclopropylmethyl)naphthalen- 1-y)-4H-[1,2,4]-triazole-3-
ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(2-chloro-4-cyclopropylphenyl)-4 H-[1,2,4]-triazole-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide
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2-[5-Bromo-4-(4-cyclopropyl-5,6,7,8-tetrahydronaphthalen-1-yl)-4H-[1,2,4] -triazole-3-
ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(4-ethylnaphthalen-1-yl)-41-[1,2,4]-triazole-3 -ylsulfanyl]-N-(2-chloro-4-
sulfamoylphenyl)acetamide

* 2-[5-Bromo-4-(4-ethyl-5,6,7,8-tetrahydronaphthalen-1-y1)-4H-[1,2,4] -triazole-3-
ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(5-cyclopropylquinolin-8-y1)-4H-[1,2,4]-triazole-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(5-cyclopropylisoquinolin-8-yl)-4H-[1,2,4]-triazole-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(5-cyclopropylcinnolin-8-yl)-4H-[1,2,4] -triazole-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(1-methylacenaphthene-5-y1)-4H-[1,2,4]-triazole-3 -ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(2-methylacenaphthene-5-yl)-4 H-[1,2,4]-triazole-3 -ylsulfanyl}-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(1,1-dimethylacenaphthene-5-yl)-4 H-[1,2,4]-triazole-3 -ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide

Inhibition of HIV-1 Reverse Transcriptase

Compounds were screened for inhibitory activity against human immunodeficiency
virus type 1 (HIV-1) using a high throughput cell-based assay using HIV-1 expressing
firefly luciferase as a reporter gene and pseudotyped with vesicular stomatitis virus
envelope glycoprotein (VSV-G). Experimental procedures were essentially as described by
Connor et al. in Journal of Virology (1996), 70: 5306-5311 (Characterization of the
functional properties of env genes from long-term survivors of human immunodeficiency
virus type 1 infection), and Popik et al. in Journal of Virology (2002), 76: 4709-4722
(Human immunodeficiency virus type 1 uses lipid raft-colocalized CD4 and chemokine
receptors for productive entry into CD4" T cells). It should be particularly appreciated that
the virus contains two introduced mutations in the RT gene (K103N and Y181C, created by
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with vector pNL4-3Env(-)Luc(+) into 293T cells. Sixty-four hours after transfection,

virus-containing medium was collected by centrifugation and stored frozen at —80°C.

HeLa cells were infected with the VSV-G pseudotyped virus in the presence of
screening compounds in a 384-well microtiter plate format. Forty-eight hours after initial
infection, lysis buffer and Luciferase Assay Reagent (Promega) was added to the cells
and luciferase activity was determined by counting the resultant luminescence using a
LJL luminometer. Since the luciferase gene is carried in the virus genome, its expression

level directly reflects the virus replication level in the presence of a compound.

To evaluate the activity of the compounds against wild type HIV-1, a HeLa-JC53
cell line that expresses high levels of CD4 and CCRS was employed (Platt et al., Journal
of Virology (1998), 72: 2855-2864: Effect of CCRS and CD4 cell surface concentrations
on infection by macrophagetropic isolates of human immunodeficiency virus type 1).
The cell line was modified by isolation of a stable cell line that expresses luciferase under
the control of the HIV-1 promoter (long terminal repeat, i.e., LTR). HIV-1 infection of
this cell line stimulates the transcription of luciferase from the HIV-1 promoter and the
luciferase gene expression level is proportional to the level of virus replication
(Harrington et al. in Journal of Virology Methods (2000), 88: 111-115: Direct detection
of infection of HIV-1 in blood using a centrifugation-indicator cell assay; and Roos et al.
in Virology (2000), 273: 307-315: LuSIV cells: a reporter cell line for the detection and
quantitation of a single cycle of HIV and SIV replication). Procedures for virus infection,
compound testing and luciferase activity determination were the same as for the VSV-G

pseudotyped HIV-1.

Two approaches were used to evaluate the cytotoxicity of the positive compounds
discovered in the HIV-1 virus assays. The first approach employed another modified
HeLa-JC53 cell line that constitutively expresses high level of luciferase without virus
infection. The level of luciferase expression in these cells served as an indicator for cell
replication in the presence of the compounds. Procedures for compound testing and

luciferase activity determination were the same as for the virus infection tests. The other
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Using similar methods as described above, 2-[5-bromo-4-(4-
cyclopropylnaphthalen-1-y1)-4H-[1,2,41triazol-3-ylsulfanyl]-N-(2-methyl-4-
sulfamoylphenyl)acetamide and 2-[5-bromo-4-(4-ethylnaphthalen-1-y1)-4H-
[1,2,4]triazol-3-ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)-acetamide were synthesized,
as were the N-4-carbamyl analog, 2-[5-bromo-4-(4-ethyl-naphthalen-1-y1)-4H-
[1,2,4]triazol-3-ylsulfanyl]-N-(2-chloro-4-carbamoylphenyl)-acetamide and the N-4-
carboxyl analog. Each of the compounds was tested against a panel of mutant HIV
reverse transcriptases, including 20 of the 22 of the mutants that are found in about 2% or
more of the patient samples that are resistant to the most widely used non-nucleoside
HIV-RT inhibitor efavirenz ((4S)-6-chloro-4-(cyclopropylethynyl)-1,4-dihydro-4-
(trifluoromethyl)-2H-3,1-benzoxazin-2-one). For each of the 20 high-prevalence mutants
tested, at least one of these compounds was more than 20 fold more potent than efavirenz
or showed ECsp of less than 1 nM. In most cases both criteria were met. In the majority
of cases all three compounds were more potent than efavirenz. Compounds were
compared for activity on wild type, Y181C and Y188L mutant reverse transcriptases.

Both amides were significantly superior to the carboxylic acid on all three enzymes.

Results
Compoﬁnds of the invention were tested against the wild-type and four mutant
HIV reverse transcriptases. The results are listed in Table 1 as ECs (nM) and ICsp (nM).
In the Table, A represents < 50 nM, B is between 50 and 100 nM, and C is > 100 nM.
ND is not determined. Preferred compounds in this invention are those that exhibit

activities on wild-type (WT) and resistant mutants below 50 nM in both ECs and ICso.
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W claim 1. A conpound of formula A 3 ///NNRNQ
Rl~ Ng P (A wherein: Qis selected fromthe group
wa@esiosdsserg of CO2H or a salt thereof, CONR R'PCT/BEBBE/030259
or a salt thereof, and SO2MR R'; P is selected from
the group consisting of (a), (b), (c) and (d) U4 R6_
Il A R\ ~JR R R5 RPRP (a) (b)) M R6-1 1 R5
R6- R7T RP R RP RO Rlo (flcAiMs) Rl is selected from
the group consisting of I, Br, I, CH3, CF3, CHF2, and
W CEfQF; R3 is Hor CH3; R and R' are independently
©§8f8cted fromthe group consisting of H Iower alkyl,
and Iovver aI kX substjtuted with one or nore OR COZR
NHR, NR2L epargis FLOMRYR& n Ris H or | ower
al kyl, or R’ and R' together with the WD 2006/ 026356
PCT/ USZOOS/ 030259 67 nltrogeﬁ°atomto whi ch they are
attached forma 4-, 5- Ror red het er ocyclic

ring; Ris select X\M@ p—6bnsi sting of O,
Br, CF3 and netgi

(A)
wherein:
Q is selected from the group consisting of CO,H or a salt thereof, CONR'R",
SOsH or a salt thereof, and SO,NRR";
P is selected from the group consisting of (a), (b), (c) and (d)

Rlis selected from the group consisting of Cl, Br, I, CHs, CF3, CHF», and CH,F;

R? is H or CHj;

R' and R" are independently selected from the group consisting of H, lower alkyl,
and lower alkyl substituted with one or more OR, CO,R, NHR, NR,, or
CF; groups wherein R is H or lower alkyl, or R' and R" together with the



R' is selected fromthe group consisting of hal ogen,

nmet hyl , ethyl, propyl, isopropyl, cyclopropyl nethyl,
w@ar@e3:3&6 cycl oal kyl; R4, R5 and R6 are i ndepromestony030259

selected fromthe group cowdisting of H F, d, Br,

CH3, CF3, CFH2, CF2H, isopropyl, cyclopropyl, OCHS3,

OH OCF3, NH2 and NHCH3; U and U are independently

sel ect edifrégum Abranewhidh thy ars atiadhed fath & #gif- tdré-gembered

consisting of &, Br, I, CH3, CF3, OCH3, isopropyl,

cycl opré}?gqrocxcéﬁfmsutyl and cycl obutyl: and R8, RO,

R1 r he

e L e

unlEys sRectbd frbal the gmup&yné.lsip]gaﬁyﬂahgemyhetbyl @35’@1 opyl,

I | kyl I t hyl 2.
The 2gnﬁ§<amapﬂf cyef %%Yime\kﬁﬁﬂaﬁ? o ﬁ%ﬁﬁ@c&kp&‘z 55, and
RG @ @5 gé,bl RS %'fézmgép Nigﬂ? se}%ctemi'ﬁ)n?ﬂi@%@éﬂlﬂccﬁlﬁlsﬁhgbfleF Cl,
ubsti

wher éi n 'S not uted phenyl and  at | east one
of R4, HBi, CihdCRe OFELoCRaT, isdpaepyH cyelograpyl, DCHR OH, OCFs,

comoun%ﬁfﬁﬁﬁ% wherein P is a substituted phenyl
and R6 |. 5. The conpound of claim 2,
m%%h@upafeﬁna\ﬁknmtsbkdﬁe@%oﬂhﬁwu c&md at Ieast one
of R4 R5, and is other than H o

coroismeleeted énom ﬂmexrown@stmgmﬁ%l B&tl QHbs@Fat Q@éb isopropyl,

h I d | t d R6 th
Phan H o ctafrihe? 3tnBcublattoedPiaedoos, 0s0259 66 7.

Therg Wradd @f!! 4t aidepehdemtheHeiriCHB; i s a substi t ut ed
napht hyl and Rl is selected fromthe group consisting

Q&R 8. The conpound of claim
Wltgghe\%{wg&ﬁthgach %Qm(ﬁgsz and R6 is H 9. The

conRbisnat ofetlnil ahiessR’ inhelogem cRelopropylyedtioos $stCs cygloalkyl, and
The_¢0 gal m wherein R1 is Br and Ris .

11. RTﬁg‘?%Mh’J‘i{)flS@Ietjﬁth 2, wherein Pis a

substituted quinoline or isoquinoline and Rl is

sel ect ed f r OMThgorBpcUE oF QL St ingredrf nddte, of BE3R’, GRHIR are OH,
and CF2H. 12. The conpound of claim 11, wherein each

of ﬁﬁzoBﬁHd@d R6 is H

3. The compound of claim 1, wherein P is not substituted phenyl and

at least one of R4, RS, and R® is other than H or CHa.

4. The compound of claim 1, wherein P is a substituted phenyl and R®
is not methyl.
5. The compound of claim 2, wherein P is not substituted phenyl and

at least one of R4, RS, and R is other than H or CHj3,

6. The compound of claim 3, wherein P is not substituted phenyl and

at least one of R*, R®, and R is other than H or CH3,



13. The conpound of claim 11, wherein Rl is
cycl opropyl. 14. The conpound of claim 11, wherein Rl

wo so0B02@sel R is C. 15. The conmpound of any oneCD{S2005/030259
claims 3, 7, and 11, whereiof Qis SO2NH2. 16. The
conmpound of any of clains 2, 4, 9 or 11 wherein Qis
C2H. 17. The conpound of claim 16, wherein the salt
is Na+, 7K+, €he compllitl, of @laifdABGReeh P is 4 Bubshtuted naphthyl and
pharmaceutical conposition conprising a conpound of

angt ﬁfselegﬂe&g‘m[ﬁ? &16#?0%&191%@@# BROTFMAFHQR&d OF,FIOT €

"~ pharmaceut | able ~carfiers. 19. A conpound

havi ng str ture accor, fr4

WO 2006$0263 P%‘%ﬁ% aﬂ)‘%c?.tz Ry B SR8 TR TR R R
~ O0Q R R4 (A wherein. R

- CHF2, 9cH2Fhe gpmpoysd of Cp&\l}? emﬁ\oﬁ'éﬁ(y%ﬁ’l’g an

aryl or heteroaryl noie cont ai ni ng cycl oal kyl or

het er ocy@l i c The oomppounsi Qi)i;l%mﬁ mderaif Bﬁl@r gt 1§ Gl-ed
with al kyl, cycloal kyl, aryl or heteroaryl noieties,
Qis a CB- 5 ayie Icombk\yﬂd, of\ldim SwhereinP ina sdptituerhduiyoline or

substituted amine; X and Y are independently CH and N,

anflo&uih§linddid R Nblseiblted fomahe §50 R’{é@ﬁﬁstﬁ’lgl & Br9QOFi OF&,] anhd
subst Ituted N-al kyl, N acyl, aI kyl -acyl; R3 is

@ﬁlkyl - CF3, CHF2 CH2F -d, -Br; and R4 is
or -S(O 2R, wherein R' is -NH2 or

- NH( al k . Th d of 20
40 naphth: Zf%ewm%w‘fr%"%’#%weﬂ wv"fvf‘e'lr?‘ bR e Kopl Rt

of claim20, wherein i s NH2 and Ls other tran
COON. 223. Th&h@@ﬁmgw ficlaimgl hn“élfre%ﬁelfséam opyqpy
cyclopropyl. 23. The conpound of cl ai m 21, wherein W
is S. 244. Th@hecompona] afclaimal ImwdereimRé s rand/R s €1.

15.  The compound of any one of claims 3, 7, and 11, wherein Q is
SO,NH,.

16. The compound of any of claims 2, 4, 9 or 11 wherein Q is CO,H.

17. The compound of claim 16, wherein the salt is Na', K, ca™™,
Mg"", or DABCO salt.

18. A pharmaceutical composition comprising a compound of any of
claims 1-17 in combination with one or more pharmaceutically acceptable

carriers.

19. A compound having a structure according to any one of Formula A



25. The conpound of claim 24, wherein Rl is other than
hydr ogen. 26. The conpound of claim25, wherein Rl is
w®r06B26356¢ napht hyl, and R3 is nmethyl or . ®I/US2005/030259
2006/ 026356 PCT/ US2005/ 030339 70 27. The conpound of

claim 26, which is 2-[5-brono-4-(4-cycl opropyl -

napht hal en- 1-yl ) -4H [

1,2,4]triazol -3-yl sul fiany! ] - I\L('Z_,-chaoro-4-suI f anoyl -
phenyl )-acetam de or [ N

2-[5-brono-4-(4- cycﬁ1oprr|vbpyYV- napht n-I -yl)-4H [ 1,
2,4]triazol -3 -ylsul famrl] R

-N-(2-chl oro-4-car bangyl -phenyl ) -acet ani de. 28. The
compound of claim26, which is

2-[5-Dbrono-4-(4-cycl opropyl -(@apht hal en-1-yl)-4H |
1,2,4]triazol -3 -ylsulfanyl]-N(2-nethyl-4-sul fanoyl -
phenyl ) -acetam de or 2-[5

- br ono- 4- (4-cycl opr opyl - napht hal en-1-yl)-4H [

1 wheadin R 257613 Akydl <iHsf 4] -CHE2 -G By -NEL partydraggh;- ph
enyl )-acetam de. 29. A conpound of Formula A R3 N R~

i ) B ) el A vk grove
A~ stogent Be- furtliér @bstftutd prgwllkylyEycloalkyil SarfRorthetdrbatyl W
is S .0 or an optional I“y.substltute. amne; R3is
cmaetigskQ|is a Cgpgyclogipy W isEhigk or ampptionsly sahstityied ewine;
R4 is COOH, -COR or -S(O2R, wherein R is -NH2 or

- )é . ] . i e i .
St 4R i mder kP CRURAY M s oL TSR DE Ryl ete i
Réptisnablyrsabstithied N-@RENN-3R1, oFMealkgbpgdnd of cl ai m 30,
wherein R1 is other than H 33. The conmpound of claim

o1/t R0ty oo T -SHTRD Bediund of cl ai m 33

wherein R3 is chloro or nethyl. 35. The conpound of
CIRiSTCOHH, WIORY dr SS@)LR; WhéreRr 1§ 4NeL by LNH(alkyD).

20.  The compound of claim 20 wherein R, is 4-Q-naphth-1-yl or 4-Q-
phen-1-yl.

21. The compound of claim 20, wherein R’ is NH; and R, is other than
COOH.

22.  The compound of claim 21, wherein Q is cyclopropyl.

23.  The compound of claim 21, wherein W is S.

24.  The compound of claim 22, wherein W is S.

25.  The compound of claim 24, wherein R; is other than hydrogen.

26. The compound of claim 25, wherein R, is Br, Ry is naphthyl, and

R3is methyl or Cl.



napht hal en-1-yl)-4H1[1, 2,4]triazol -3-yl sul fanyl]-N(2-
chl or 0- 4- sul fanoyl - phenyl ) -acet am de or

WQ@2006/0D136610- 4- ( 4- et hyl - napht hal en-1-yl) - 4H [ 1, PCHPS2008@30259
ol -3 70
yl sul fanyl ]-N(2-chl oro- 4- car banoyl - phenyl ) - acet am de.
36. A conpound of formula R RRHO RZ NS21 RO P
wher ei 7. P Ti® @elpeah@df ¢laion? 4, vehigh B[ Selmesiosd-A4hgyadépropyl-
(a), (b), (c) and (d): U~ R6\ -R4 R6-- \iRA R5 R5
R%aﬁﬁh&leﬁ-ﬂyhyﬁé[l, 3] tHiazol-3-yRulf: E]\N -RZciRBroRg s TdmoyRs

sel ected fromthe group consisti ng

arpgg“’% Eisteide o lé%%?%ﬁﬁzz SpaR e 104
aS e Tl kN B Sl endfy Bl

derived froman a-am no acid; R3.i

sel ect €8- f r otheqpengrad of elaia L& viHgh m'}-%-bromo-‘%f#gyce}ﬂ@opyl‘
methyl ; WO 2006/ 026356 PCT/ US2005/ 030259 72 RP is

seiaphthekdnﬂpyiwﬁbl Y Bogrot-G rd sl fanpid- Do 2-met 4 -subiapply 1-

propyl, isopropyl, cyclopropylnethyl, and C3_6

C)ﬂl@ﬁﬁb%&’étamide or 2-[5 —bromo-4-(4-cyclopropyl—naphthalen—1-yl)—4H—
[1,2,4]triazol-3-ylsulfanyl] -N-(2-methyl-4-carbamoyl-phenyl)-acetamide.

29. A compound of Formula A

IR
agge
P © R4

(A)
wherein R; is Ci.3 alkyl, -CF3, -CHF», -CH,F, -Cl, -Br, -NH,, or hydrogen;

R, is an 4-Q-naphth-1-yl or 4-Q-phen-1-yl-, Q is Cy5 alkyl, Wis S, O or an

optionally substituted amine;

R; is Cy3 alkyl, -CF3, -CHF,, -CHyF, -Cl, -Br; and

wherein R4 is COOH, -COR’ or -S(O),R', wherein R' is -NH; or -NH(alkyl).
30.  The compound of claim 30, where W is S.

31. The compound of claim 30, wherein R’ is NH; and R4 is other than

COOH.

32. The compound of claim 30, wherein Ry is other than H.

33.  The cqmpound of claim 32, wherein Q is ethyl.



R4, R5 and R6 are independently selected fromthe

ar

oup consisting of H F, d, Br, CH3, CF3, CFH2,

W@ERI02d3s©pr opyl , cycl opropyl, OCH3, OH, OCF3, POFRSZNS030259
NHCH3; U and U are indepentlently selected fromN and
CH R7 is selected fromthe group consisting of O,

Br,

I, CH3, CF3, OCH3, isopropyl, cyclopropyl,

tert-buddyl, Thcdompouyd of elatn AR} wiydreindtyds e proRe, méth@l.
and R' are independently Hor CH3; wth the provisos

that, wiwen RPhARfnddahd 3F Slafth 3K whish Ro1-[IBEdmYd-4 M et5E-
RP is cyclopropyl, and R7 is methyl only if R6 is

of

L e R T L e ?@B’@hg‘l@%ﬁ%%lﬁﬁd

SR WIS

The conpound of claim 36, wherein Pis a

39.

s utlgfanyl - (Fisleyo- hegighangs ) PRenyDrackiBEHYe.. 40. The
compound of claim 37, wherein P is not substituted
phenyl 3@and Atcohgaasmdmmarrnﬁlam, R5, and R6 is other
than H or CH3. 41. The conmpound of claim 38, wherein P
is not substituted phenyl amg at |east one of R4, R5,

and R6 is other than H@r

cl

is selected fr ml(hé\ggo

. JheRZ:onpound of
ai m 37, wher ei nNAK i S a $bd Nnaphthyl  and R
cons=4¢tifjg ¥ Br, CF3,

QF%

CFH2, and CF2H. 43N The compound of claim 42 wherein
each of R4, R5, anB R6 is H 44. The conpound of
“@&?Ié/l 42, wher ein R is cyclopropyl. WO 2006/ 026356

2005/ 030259 73 45. The conpound of claim 42,

Wh iscietected fram Bre grodp 8drsisGhg 0@, (Phecadddiund of clai m
37, wherein P is a substituted quinoline or

i soqui nol and R is selected fromt gr@up

consi st CF3, CFH2, and CF2k §ﬂbe
conpoghe—of | Ial'ﬂrr% wher ei n eachR&F—R4, R

is H 4 2 ound of claim46,

cycl opropy . e conpound of claim46, wherein R

is B and®is d.

(2)

R R10
© (d)

R!is selected from the group consisting of Cl, Br, I, CHs CF3, CHF,, and CH,F;
RZ, and R* are independently selected from the group consisting of H, optionally
substituted C;5 acyl, 1-(Ca.q acyloxy)Ci.4 alkoxycarbonyl, and an acyl group
derived from an a-amino acid;
R?is H or CHs;
R°is selected from the group consisting of Cl, Br, CF3; and methyl;



50. The conpound of claim 38, wherein R2 is acetyl or

2-acetyl - propoxycarbonyl. 51. The conpound of claim
w@Z0oembssei N R2 is acetyl or 1- acetoxyet hoxyceebos3s/030259

52. The conpound of claim 4%, wherein R2 is acetyl or

1- acet oxyet hoxycarbonyl. 53. The conpound of any one

of clainms 50, 51 and 52, wherein R2' is H 54. The

c dtieseldcted framythe geupfconsistingsofan@hyld&hyBpebp#B isopharydi n
R2 and i .
cygpoprop?%rhetﬁgf ag(? &?6 Ic_|ycloalkyl;

R*, R® and R® are independently selected from the group consisting of H, F, Cl,
Br, CHs, CF; CFH,, CF,H, isopropyl, cyclopropyl, OCHj;, OH, OCF3, NH; and
NHCH3;
U and U' are independently selected from N and CH;
R is selected from the group consisting of Cl, Br, I, CH;, CF3, OCHj, isopropyl,
cyclopropyl, tert-butyl, cyclobutyl, and methyl; and
R: R%, RPand RM are independently H or CHj3;
with the provisos that, when R? and R¥ are H,

R! is not methyl unless R” is cyclopropyl, and
R’is methyl only if R® is methyl.

37. The compound of claim 36, wherein none of RY R’, and R® are
OH, NH, or NHCH3.

38,  The compound of claim 36, wherein P is not substituted phenyl
and at least one of R4, R, and R® is other than H or CHs.

39.  The compound of claim 36, wherein P is a substituted phenyl and
R®is not methyl.

40.  The compound of claim 37, wherein P is not substituted phenyl
and at least one of R%, R5, and R® is other than H or CHj

41.  The compound of claim 38, wherein P is not substituted phenyl
and at least one of R4, R’ and RS is other than H or CH;

42.  The compound of claim 37, wherein Ar is a substituted naphthyl
and R; is selected from the group consisting of Br, CF; CFH,, and CF,H.

43. The compound of claim 42, wherein each of R* R’ and R®is H.

44,  The compound of claim 42, wherein R is cyclopropyl.
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45.  The compound of claim 42, wherein R!is Br and R°is CI.
46.  The compound of claim 37, wherein P is a substituted quinoline or

isoquinoline and R! is selected from the group consisting of Br, CF3, CFH,, and

CF,H.
47.  The compouna of claim 46, wherein each of R, R®, and R® is H.
48.  The compound of claim 46, wherein RP is cyclopropyl.
49, The compound of claim 46, wherein R!is Br and R°is Cl.
50. The compound of claim 38, wherein R?is acetyl or 2-acetyl-
propoxycarbonyl.
51.  The compound of claim 37, wherein R?is acetyl or 1-

acetoxyethoxycarbonyl.
52.  The compound of claim 46, wherein R? is acetyl or 1-
acetoxyethoxycarbonyl.

53. The compound of any one of claims 50, 51 and 52, wherein R* is

54. The compound of any one of claims 38, 42, and 46, wherein R and

R? are both H.



