WD 2006/ 026356 PCT/ US2005/ 030259 S-TRI AZOLYL a- MERCAPTOACETANI LI DES AS

INH BI' T ERSE TRANSCRI PTASE Rel ated Applicafd '

appl i caﬁrﬁpﬁzéﬁgyi ority of US provisional applicati ?}%’ﬁﬁ%ﬂ%{%ﬁ?fg filed
August 25, 2004, 60/604, 220, filed August 25, 2004, and 60/686, 351, filed
May 31, 2005, the contents of each of which are incorporated herein by
reference in their entirety. Field of the invention The field of the
invention is enzyne inhibitors and the use of enzyne inhibitors for
treatment of disease. Mdre particularly, the invention deals with the in
vitro and in vivo i ATRIAZOLYL dcIMEREAR BOACETANILIDESe as a net hod of
treating H V infection, Background of the invention Nunmerous treatnents for
H V are known in tA®INHBIEOR ADOREV ERBE FRANSCRIPAASE act i ve
conmpounds, reverse transcriptase inhibitors have provided significant

t herapeutic effect to many H 'V infected patients. For exanple, |am vudine
(3TC) or zidovudine (AZT) are relatively well tolerated antiretroviral

dr ugs. HWQ,AE@QWSWS wviral strains have recently emerged with marked
resi stanCé agal nst these conpounds. To overcone resistance to at | east sone

degree, new nUdlisanpligatiangleimsipsioriey ebVS prexisipeal applicationee@/604.31 Hdidedr in
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(brand f onos, thoBMtERE bPsachlof Whidhvare intRritated hete iy Rfdrencdiid tHeit ehtivéty.TM
(brand for a conbination of 3TC,- AZT, and abacavir). Unfortunately,

devel opnent of resistance to one nucl eoside-type inhibitor is often
acconpanikieldiof t opnment of a degree of resistance to another

Vi
nucl eosi de-ty iphibitor. freguently. ssitabin witch t.0..a different
Cl'ase of " ar uy e ielf ohts Pvenlibf ¥ Bt iFGESS e I B SUAREIlI R 1 o1

(e. 9., sFatirdhdmbrit ofidiehded\Wibre paeidul 2B tHe in@drioh dealk YihcBe iy vitAd a6@MPI nat i on
with other anti retroviral agents. However, the relatively WO 2006/ 026356
PCT/ U3200%/008bibBipn of FHYmsverse tamscriptase ag 4 swathod gif resting HEY exfedtionbi nat i ons
often proves an organi zational and. financial challenge to nmany patients,

and corrpltﬂ agcle i @ fgggue&t H | ess than desirable. WMre recently, HYV
treat nen ’ i nation therapies that involve

Numerous treatments for HIV are known in the art, and arfiong other

pharmaceiitically active compounds, reverse transcriptase inhibitors have provided
significant therapeiiiic effect to many HIV infected patients. For éxample, lamivudine

~ (3TC) or zidovudine (AZT) are relatively well tolerated antiretroviral drugs. However,
‘mumerous viral strains have recently emerged with marked resistance against thesé
compounds. To overcome resistance to at least some degree, new nucl;osidé-type
inhibitors may be administered (alone or in combination with other nucleoside-type
inhibitors), and exemplary alternative drugs include stavudine (d4T), didanosine (ddD),
Combivir™ (brand for a combination of lamivudine and zidovudine), and Trizivir™
(brand for a combination of 3TC, AZT, and abacavir). ' ‘

- 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
pétient may receive a protease inhibitor (e.g., saquinavir, indinavir, nelfinavir, etc.),

typically in combination with other anti retroviral agents. However, the relatively



t he adm ni stration of nucl eoside reverse transcriptase |nh|b|tors wth
protease inhibitors and wth non-nucl eoside reverse transcriptase

i nhi bi t oM 20064426366 pl e conbi nati ons of nucl eosi de r evePEEUSREHI2BPt ase

i nhi bitors, non-nucl eoside reverse transcriptase inhibitors and protease
inhibitors. Unfortunately, conbination therapies of protease inhibitors with
nucl eosi de reverse transcriptase inhibitors are often poorly tolerated and
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They significantly increase antiviral ficacy when co-adm nistered with
nucl eoswgbdwx;tpeon-nmlmsudﬂ@vemmtra@cnp@smmhlbmm; aed)ymiecmbmaummf tors seem
to provide, a f antivi seve dvant ages
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inhibitors. The HV virus has a relatively high frequency of nutation, which

of t en | esvers¢ ansdriptase imbiltoshice to current treatments. Studies have been
carried out t |det|f ati,on spectrum,i ote s _of viruses
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pr edom nant for patients taking efavirenz, whil 81 C was predom nant for
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‘and  Y188L/C £ th lent d t tients fail
o avi 1 orE A PR 3SR RO (SR P bR RIDEG RIBaN L1 0L,

KI 03N- F2gblensid€dty %@%&eﬁ%gmﬁ&%ﬁaﬁg new c¥as9 62 aniifll drdgd O3N- Y188L
and KL103N- G190A. "There is a nee rovide new conpositions and net hods
for the semérabdisadvantages ﬁdhremmi Htehmst ofl quzmently-kuewn @on-nucleoside-type

inhibitors is relatively high, and a single mutation in the viral reverse transcriptases can

induce a cross resistance against a wide class of non-nucleoside reverse transcriptase

inhibitors. Tilerefore, there is an urgent to provide new non-nucleoside reverse

transcriptase inhibitors that have potent antiviral effects, particularly against HIV mutant

strains that exhibit resistance against currently-known non-nucleoside reverse |

transcriptase inhibitors. ' 7

The HIV virus has a relatively high frequency of mutation, which often leads to

drug resistance to current treatments. Studies have been carried out to identify the |

mutation spectrum in the RT proteins of viruses isolated from patients who had failed

therapies involving at least one NNRTI, and the results showed that the mutant K103N -

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-V108], K1 03N-K101Q, K103N-L1001, K103N-F227L,



transcri ptases. The present application is related to work previously

di sclosed in commonly owned applications PCTfUS02/ 26186, filed August 23,
2002, unp¥ 7996/8%356and PCT/ US03/ 27433, filed August 22, POUES200%$30¢H was
publ i shed as WD 2004/03 06 1 1 on April 15, 2004. United States patent
5,939,462 to Connell et al. discloses a |arge nunber of substituted
het er ocycl es, useful as NPY5 receptor antagonists, sone of which are S-
triazol ylvsl-oaB8Rak eh 3R Y 1 98¢ Sandli K01 03N-G 90 A TRERis & hEstloWr6vide A&A OW.
Sinmoneau et al., in international patent publication WO 2004/050643,

di scl ose coeppsitionsandsmethads fowther inhibtionf thewe iand ofher outant esverserri | ar t o t hose
of the present invention, having reverse transcriptase inhibitory activity.
Bri ef DedWPINASES-The inventors have discovered that the reverse

transcri pt ase ' ] LA b i &ﬁgn S-triazolyl
a- mer capt Oacetléh%fﬁsﬁétgdﬂpﬁgé@%ﬁgﬁ? eelglﬂegsﬂ %ﬂ@%@“@? ?ﬁ%ﬁ%&%ml u?lg%’i singly, '
sone of tdvard appliqatonsBCRAT$02420 186} fled Avighstt23y 2002 uspwhitsheddnd RTs, i ncl udi ng

nal ogen. HOULSOSREHTS, Hlehantan 22405, wichoemuaiiyage WA UM LIRS | ouer

alkyl, 1o I I r Y, i itutéd,
pr ef er abl %I? hﬁgﬁ% IOJP Rﬁ%?%@ﬁa%g‘g%’g gé’égi ?’g@ W ertn%? tﬁ;ﬁe,{b@ggn%h?%eagﬁ%gt i tuent
Ris H odfstisgiened hfteochcles usefukapdyP Y 5 receptoe antagdaists,isome dPvitdcHA2IS, SO3H,

CONR R' or, SO02NR R', wherein jt, and R are independently H, |ower alkyl, or
| ower al Hiipzolyunareantoacetrniliden sigrilar & gensrad stopetureobbelowHRimepean ehal. @3 gr oups

wherein i ] b f i t I gen atom
o wni ch i tR palcRERIbIER wROUHNBRSS HisORT Falbisbll B8 Bl

5-, or 6-laRingetactultsisBhilaits thase bf @ prédehtSinfehtRhORRINE reversh elafdchidtaeeat i ¢ ring
havi ng. substituents as described in nore detail below Accordingly, the

pr esent imhdbﬁ@li}’@ﬁtlw}bvi des conpounds that inhibit HV reverse transcriptase
invitro and in vivo. The invention also provi des pharnmaceuti cal

Brief Description

The inventors have discovered that the reverse transcriptase (RT) of HIV may be
inhibited by a select class of S-triazolyl a-mercaptoacetanilides represented by general
structure 1. Surprisingly, some of these compounds were able to inhibit various mutated
RTs, including K103N, Y181C and Y188L.

: - R
R® H
|

1
In formula 1, R' is halogen, lower alkyl, lower alkenyl, or lower alkynyl, wherein

the lower alkyl, lower aikehyl, 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 alky!
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



conpositions conprising one or nore of the conpounds of the invention, the
use of conpounds of the invention for the preparation of pharmaceutical
conposi tywemod/@ssset reat ment of HN, and net hods of treatFEIMUS2005/@30p3% | ent
infected with H'V by admnistrationg4of a therapeutically effective anount
of one, or nore of the conpounds of the invention or a phar rraceutically
acceptabl e salt thereof. Detailed Description The term"alkyl" as used
herein refess, ' t

whi ch el o gremRaiied KrorBeAREIER, O ol ol bt or HOKSSAGRRRORNE ARVEE, . C

aI kyl " rsalﬁmmntscasalekqﬂbegﬁmnme détaibbelotvo ten car bon atons. The term
“cycloal kyl" as used herein refers to a cyclic or polycyclic alkyl group

containing 3 to 15 bons. A cycl oal kyl group nay_ caonprise nultip
condensed ri d§SOINEI i tﬁ@,p@ﬁgltdlpvqnﬁgn PEAV: éAeélcomPﬁ@%dSthﬁlt lgg‘bﬁr}gﬁlalteﬁf%m? e.g.,

i ndan- 24 "al kenyl " as
used her%b%c#%e%y%%gawyﬁ E,rl%‘%% al§bg}dﬁqés§hg%¥becﬁh§£r ocar bon radi cal
in whi chompesmbnmhq)rmmgtdm oramdre@fd&rd@mpob@dbdsfthsuﬂredwbhﬁe use@fd, and the
term "l ower alkenyl” refers to al kenyl groups of one to ten carbon atons.

' The t er #pmpgendsat Mventw fos g prenegdtion o phrsnaceuticat gempesitiensget ycycl i c

al kyl re of the

car bon- %%E%})eﬁggfﬁg\é’nﬁnsaq%&g &cd.ond%%pﬁl@eﬁeﬁgﬁ{%‘g@ hg‘?%“ﬁ may conprise
mul ti pl ad@@nstemisa of b it duticwfy @ffec@me a@buithf ond iof ke b the %oﬂi%}duﬁ& ofr omatic
(e g., 1, 1,2-dih dronaPhth etc. YYY Li kew se e term

"al kynylthe lagemr@ed)rla@hétrmqe@mqﬂy acge;ﬁ&blgsalwhem .al kenyl group, as defi ned
above, in which at Ieast one carbon-carbon bond has been replaced by a

triple Qi g;ﬂ'he tg "l ower al kynyl"™ thus includes al kynyl groups with one
to ten BAs used herein, the term” al koxy" refers to an -OR
group, wher efihe kerirS"aligess us‘éli‘ﬁ)ﬁfemfe‘fé‘l@to@bﬂf&i%n‘eﬁlancﬁe‘dv‘@fstﬁl nyl, aryl-Iower
al kyl , heteroaryl | ower al kyl, or WD 2006/ 026356 PCT/ US2005/ 030254 5

het er oc udmcarbmradmaﬂ(m whshmlll cufﬁhq/carbmetrb@mbdm}sw@&yglelbenés gnd thean - OAr

, et Th | d "Ar"
oo Dsctriin vy B ekt oo ot en A6t stamSc g b i, “bol yoyel i o |
hydr ocar BB RS 19§°ed ‘ﬁefe‘i’n feders % Refdic dP¥iyegci alkPRsbuPBéntaining 3 to 15

carbons. A cycloalkyl group may comprise multiple condensed rings in which one of the

distal rings may be aromatic (e.g., indan-2-yl, tetrahydronaphth-1-yl, etc.)

Similarly, the term "alkenyl" as used herein refers to a cyclic? branched, or
straight hydrocarbon radical in which one or more of the carbor;—carbdn bonds is a double
bond, and the term "lower alkenyl" refers to alkenyl groups of one to ten carbon atoms.
The term "cycloalkenyl" as used herein refers to a cyclic or polycyclic alkyl group
containing 3 to 15 carbons, in which one or more of the carbon-carbon bonds is a double
bond. A cycloalkenyl group may comprise multiple condensed rings in which one of the
distal rings may be aromatic (e.g., inden-2—y1, 1,2-dihydronaphth;l-y1, etc.) |

‘Likewise, the term "alkynyl" as used herein refers to an alkyl or alkenyl group, as
defined above, in which at least one carbon-carbon bond has been replaced by a triple
bond. The term "lower alkynyl" thus includes alkynyl groups with one to ten carbon
atoms. ’ | | |

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



aromatic ring which provides the point of attachnment of the group.

Pol ycycl i , ups may have isolated rings (e.g. biphen condensed
rings in &%?%%k/g%&%(’gast one ring is ayomatic, (e.g., PEFl¥dobs 8oz

1, 2, 3, 4-tetrahydronapht h-6-yl, napht hyl, anthryl or phenanthryl). The terns
"het erocycl e" or "heterocyclic ring" are used interchangeably herein and
refer to a saturated, aﬁ:artlall unsaturated, or aromatic cycloal kyl or aryl

group, Hwiaroryclo-loweg pikyt.i Signilaslygthe teror trmplokyiorefasy to afy40 Ax group.ywherein

mul tiple onden I.n napht hyri dyl, qui noxalinyl, quinolinyl, or
i ndol i zi ﬁﬂﬁmﬁﬁe&mﬁgg& one carbon atom in a ring has been repl aced
by a heteroat Offe t&fﬂ&'aﬁlm&emree@hmln@&huﬁgéabwe%ﬁ i @fefto 40 an atom
ot her than carbon (typically S, O, ternms "heteroaryl” and

" het er oaroencycia @f}mlyqyohmby@owbmi group nf ot &4 cabons heving ntlehgitone ocyclic
ring is aromatic. furth I he.ter tipnal | sti,tuted" as used
herei n mégiEatqaRe W}}@L@Fo‘”ﬂ‘iﬂ'@e RO 85@%‘ g’]i"ﬁﬂig Rt eieg' FUEAYY bound to a
group or osuRsthd i&tateelih ngse@g%gfeh D) fcc%dfeﬁé’eﬁ rfle8 % HWRATLhPRIdastUhed

ni trogen "or phosphorous ato | aced by a “coval ently-bound
non- hydr ageris axdma‘.tlct (e@u 1 Eél%mnehydromphﬂhé-ygnmphithgb asihsyli mqalmhalﬁhryb)r

ﬁ;%'g'eﬁwc.‘iéw' rXRFETORERC TigE] e WERIRETORMESIDLY TR -0 R
4E§tsc(arc?)a'rb\rafn and heteroarﬁ?mﬁ% %tg)%?n W%o%s%n?’s, ;OI) S

et or oa?"fay‘“gmi‘e?“%f T ,‘e%¥m°ﬁ“§?“?3£‘¥f“y’ﬂ“?’f et a v The Lorm Soregi ug" as
ised her 1A rﬁwéylsqwao@wb apinolinyl fr wﬂomivs\ﬁﬁbwh@@f lepfeoneiCATAORAINR, |
wher ei n the 1Mdiakined d&?@%@%ﬁ%ﬁ%&ﬁ tjrﬁaﬁegpg*lﬁﬁféﬁﬁ% %&?A EletVickts (as

conpared to tHhe unno corrpound S

conver t eco haetonh other thag cawvbon diybicatly SBpOnPioa Ny The tmf'hétaimlayyl\/\aﬂdﬁl n a target
cell (e.g,, a T- cell]

e hepat te) qr, a target organ rrph node or
spl een). Hosiaranaic dﬁt%ﬁto lafaﬁ%rﬁe)zfﬁ%ﬁ igrwhigfeat lﬁ%sgﬁm B"ﬁeﬁoﬁi"él%ﬂftﬁlﬁm Cor m may

be useful wher r "
adm ni strati onse[ﬂ&#gtrhgﬁ{t etgﬁ ngl%l ‘g%tr%p{‘gu n%slfugédp%égéﬁiﬁ %%E %é&%&%SSG
PCT/ US20Qh¢:1@38dfvEen Gtontxsthatuesl cd\ramantly%udd fes giovp of kulstitueat asdefined t he body.

tends to break down the unnpdi fied conpound before it reaches its target.
The t er mabpkhiosRITSRFlestpa PRl 98 anikpewyqrpngsphorqusiigms, mey e iipkased bva i ndir ect

reducti onygyatently-bound non-hydrogen substituent selected from the group consisting of R, Ar,
aryl-lower alkyl, OH, SH; OR, SR, OAr, SAr, S(=O)R, S(=0)Ar, SO:R, SO,Ar, halogen,
CF3, OCF3, SCF3, NH,, NHR, NR2, NR3+, NHCOR, NHCOAr, NHS(=O)R,
NHS(=0)Ar, NHSO,R, NHSO,Ar, NO,, CN, CO,R, CONH,, CONHR, CONR,,
C(=O)R, heteroar’yl, and heteroaryl-lower alkyl. In the above substituents, R is IoWer
alkyl, lower alkenyl, lower alkynyl, aryl-lower alkyl, heteroaryl-lower alkyl, or
heterocyclyl-lower alkyl. '
The term "prodrug” as used herein refers to a modification of a compound of the
- invention, wherein the modified compound exhibits less pharmacological activity (as
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



in the formation of DNA froma tenplate RNA or DNA by a reverse
transcriptase. Direct inhibition includes suicide, conpetitive and

non- conp§io tdoy@263sdi bition, allosteric inhibition, or pcndisp@sososn
inhibitor in a non-nucl eosi de pocket.¢ Exanpl es of indirect inhibition
I ncl ude depl etion of nucl eosides for DNA synthesis, induction or

contri bution to conformational changes, etc. As used herein, the term

‘reduci ng ﬁr‘bé@f Hhﬂ?%%%tsﬁ@en%ac'ﬁf‘cﬁf ec%é‘gfe btoagtérfd% :Fcfe?xgﬁ%gowﬂ Sk Shifleg2MP! € 1S

| ower ed. & Feductr o manners, |nclud|ng
parti al d@mﬁoﬁﬁ@bcﬁommdchmtmrg‘et ral replication, partial or total
I nhi bition of viral i{ngrotel n processing or_ ass enbl y, inhibition of_ viral

entry into orlRS{FEM {MGRIERE # Frivetse Sgnecaiptase” whers & 2 dives oa fdirest redpation r us

froma n provides,
ntor ant BB DR B AERRARTRIR oK i Frevifie vEsRs N 2Tk A
N O wherTsiréet BhikdiofRincliBs @ﬁlidlda @npetisivel elfld ﬁ@dc@hp@tﬁwe|1ﬁhlbftﬁ>h€él[&.€br1c

enbodi nents, Rl is _selected from anong , CH31 CF3, CHF2, and CH2F;

R3is H mlR ftionsen hindiag of ap inhibitas iy a@pnﬂﬂcle@ée nwdtet;u@mmiqs af indireteH or

subst 1 ¢ dPbRRRahGHAAentRint b Esiaf P ENVERY Bbes, biktom &r SiolbfteRy ¥
| soqui nab corformational Et@ged)¥te. ring. I n preferred enmbodi nents, the group Pis
sel ected from am)n%gt he nmoieties (a), (b), (c) and (d) bel ow. V\D 2006/ 026356

PCT/ US2005/ 03b988d hereim)thetermpiredupig vigel propagationlymeras that thetitge of o
virus in a sample is lowered. The reduction may be effected in a variety of manners,
including partial or total inhibition of viral replication, partial or total inhibition of jviral

~ 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, inter alia, compounds of the following structure:

RO

w ) xs*«”%}

1

wherein P, Q, Rl, R? and R° are as defined above. In preferred embodixpents, R'is
selected from among Cl, Br,'I, CH;, CF3, CHF;, and CH,F; R3_i~s H; R° 1s selected from
among Cl',’“Br, CF; and CHs; and Q is CO2H or SO,NH,. In parti_cularly;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:



(c) R6- RT RPR4 (d) R R5 R8 Rhl RO RIO wherein RP is selected from anong
met hyl , ethyl, propyl, isopropyl, cyclopropylnethyl, or C3.6 cycloalkyl; R
RS and %Wéi/@of/ﬁ%féﬁendently sel ected fromanong H, F, CJITCW%OO’);‘@PM CF3,
CFH2, CF2H, isopropyl, cyclopropyl, OFH3, OH, OCF3, NH2 and NHCH3. U and U
are independently selected fromN and CH, Reis selected fromanong d, Br,
I, CH3, CF3, OCH3, isopropyl, cyclopropyl, t-butyl, and cycl obutyl; and BY -
Ru are independently H or CH3. Preferably, when Qis SO2NH2, R is not

met hyl unless RP is cyclopropyl or c ylmethyl, and R7 is nmethyl only
when R6 is also methyl. WO 2006/ 02635 005/ 030259 8 Preferred

cl asses-of conpounds are thos@) havRPrg=St rijict u:g'é' 2 and 3 below NNO NN
1'5 Rl' /'"SSONHNHNi | '/ CzH ~ RN z 0 IN R RPRP 23 wherein
R is CF3, CHF2, CH2F, or halogen; R is!halogeR] CF3 or methyl, Rand R' are
i ndependently H or an optionally subst i%uted | over al kyl, G _5 acyl, or
1-(C24 acyloxy)C _ 4 al koxycarbonyl group, and R' is as defined above.
Particularly preferred classes of conpounds correspond to structures 4 and 5
NN, O Br N " 7'S" ( N,-SII~ 1INHN H, / SO

(b) : RS_.._.

wherein RY is selected from among methyi, ethyl, propyl, isopropyl, cyclopropylmethyl,
or Cs.¢ cycloalkyl; R4, R® and RS are independently selected from among H, F, Cl, Br, .
CHs;, CF3, CFH,, CF,H, isopropyl, cyclopropyl, OCH3, OH, OCF3, NH; and NHCH;. |

U and U’ are independently selected from N and CH; R’ is selected from among
Cl, Br, I, CHs, CF3, OCHj3, isopropyl, cyclopropyl, ¢-butyl, and cyclobutyl; and RE-_RH
are independently H or CH;. Preferably, when Q is SO,NHy, R' is not methyl unless R”
is cyclopropyl or cyclopropylmethyl, and R is methyl only when R®is .also methyl.



e e S e s e R T

Cd O-NH, \\ Cd RPRP 45 where RPis selected fromnethyl, ethyl,

propyl, isopropyl, cyclopropyl, and cycl opropyl - nethyl. It is nost

preferreﬁbvbhgdﬁ/df&sgs et hyI or cycl opropyl. Conpounds congiy ;%&Ssﬁeatures
= Br, R= CH3, = naphthyl gr tetrahydronapht hyI 5

SCJZNR‘ R exhi b|t sur pri si ngl y potent activity agai nst RTs from a nunber of

H V isolates, conbined with unexpect edl y good phar nmacoki netics in vivo.
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2004/ 030611, EOM 050643, and US 5,939,462. It should be recogni zed,

however, that us QI ternative syntheti cNdQutes. for the conpounds of

t he i nventigrd $ossl The fol | ow ng pExenpt-a routes are provided by
way - of exanpl e,] for tiHe ance of practitioners skHN eU™hn bhe art of

synt heti c @t gafing chem st (9,7006/ 026 PCH, US2005/ ) 9R1 n one

synt hetic 3 i s ampdat € d an
activated yoxyl i ¢ acid compound (pr ef a carbonyl h IiB’e)‘, wher ei n
the activated Rearboxylic acid compound furthep includes a | eaving group L2
(preferably bromne). After formation of the anilide, the reaction product
is reacted with a m@rcapt otriazole (Het-SH), di spPaci ng the | eaving group
to formthe deS| red cor‘rl?ound as depicted in Schenme |a below R3 R3 RO Q+ L2
(Lt L2 \r\daerem s OFp @II'REHaF Hor habpgerpR® & habogens CF4 orquetyhRrend B" el s schene

s advant Hentl\mﬁ of artl QSuéIFah%%Bﬁ ttﬁ’t'e o%e? alkl}kitCl.Ssl a-lc-:yl of lv(ejzg acl:)yllgxy)Cl

4 alkoxycarbonyl group, and RP is as defined above.

Particularly preferred classes of compounds éorrespond to structures 4 and §

Br/4 )\S | Br/k )\

;9
COzH S NH2
O

 where R? is selected from methyl, ethyl, propyl, isopropyl, cyclopropyl, and cyclopropyl- |
methyl. Tt is most preferred that RP is ethyl or cyclopropyl. Compounds combining the
features R! = Br, R° = Cl or CHj, P = naphthyl or tetrahydronaphthyl, and Q = CO.H or
SO, NR’R” exh1b1t surprisingly potent activity against RTs from a number of HIV isolates,

combined with unexpectédly good pharmacokinetics iz vivo.

Synthesis 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.



relative to the aniline, since the triazole is not used until the |ast step
and is not subjected to the inevitable |osses that occur duri q? t he

synt het i cWORAGNIGIHi on of internediates. The choice of PCEEAM50898%ps Lt
and L2 will depend to sone extent on fhe particular choice of amne and to
a |l esser degree on the particular nercaptotriazole. It is particularly
preferred that LI and L2 are halide, nost preferably chloride or brom de.
Suit abl e sol vEners Systhetipsoweri aditably substibetied aniline isrdeidetet ovith amdctivhted s, and.
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5, 939, 463)tenfdrinatiemef thk layilide pthy reastiom progdnetds reasted ovith aimestaptotdappld s shown in
Schenme 1bh_bel aw.,. Thi s oach involyves the acylation.of .ani]ines with

S tr azoretrah dispBsReteleaRhg e P TR e ali oo da ARy T eyt et on
of nercagé&;,{eimlﬁ' wi th an a-hal oacetic acid or ester. WO 2006/ 026356

PCT/ US2005/ 030259 10 NN NN\ R3 R1' \N-SHNS-1I/OH Pp O NNR3 NNR3

RD N PF I O Scheme ]b Suitable reagents include but are not linmted to
i odoacetic acid angO met hyl. br ®¥oacet ate, and et hyd3 a- br ongpr opi onat e when

it is desired that Pt;thg L ft an ester is ed, “it s hydrol yzed
after the S-al kyl ati o provi df a freer—carboxyuzic cla acid and the

aniline my bé cdigpled™w th any ©f the usual carbox ac ing reagents or
reagent m xtures, for exanple a carbodiimde in the presence a tertiary
am ne base, optionally with N-hydroxybenzotriazgle as catalyst, or thionyl

- or oxalyl chloride, with dinethylam nopyridyne "as catal yst. This schene is
advant ageous when the aniHetr84is vgly e to the triazole. An
exanpl e of Schene Ja is the synthesis outlli ned Schene 2, in which a
conmpound of the invention is prepared from two Sepapat el y-prepared
precursors. The first .

Scheme la

This scheme is advantageous where the mercaptotriazole “Het-SH” 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 preferréd that L! and L2 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 o~haloacetic acid or ester.



precursor, conprising a substituted triazine, and the second precursor,
conprising a substituted aniline, may be prepar ed follow ng the protocols
gi ven belypyrhddhbdssection entitled "Exanpl es”. Reacti Qprfis, %@ﬁ){ﬁcursors
is typically carried out in a polar agrotic soI vent such as , Inth
presence of a base such as potassium carbonate. WD 2006/ 026356

PCT/ 1JS2005/ 030259 11 z 1S, OHuc O N CI 0 ~ SOZNH2 O N HC Ors~ Cl

O /-, NH3~EtC]—’(l er ~0THE | vy / 1d||sopr9pylethylamne Cl HN CI HN C
‘CHZCIZ~NHCI W%*O 00..A, HzN MgBr I\ \ HNGB | \ \ ‘Hz I

\ \ CSCl2 O zad QHPd-—G——BF-»NCSR S/Pblm,SBHN-HNO_I—)_»Hydram SO NH
ne z z 2) Dinet hy acetam de / K2C03 Cl '\Hl nmet hy acetal Schene 2 Were the
triazine is substhuted with a fluori naté’d al kyI group, a synthetic
procedure as shown in Scheme 3 nmay be enployed. A simlar procedure is given
below in the section entltled "Exanples”. NO2 NHz \ \ >MBr | \ \ HNG3 |
V'V H2 VN CSCz ‘

RVA )\S"\”/

N F o T
~ RVAN)\ SJ\H’N\Q
o) p 0 Q

Scheme 1b

Suitable reagents include but are not limited to iodoacetic acid a;ld methyl
bromoacetate, and ethyl a-bromopropionate when it is desiied that R® be methyl. If an
ester is used, itis 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 te}ﬁary 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 1 a 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 "Exarriples". 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.



Cl ZNi (dppp)z Pd-C Br NCS 1) Hydrazine F1 JN KZCO3 FNO N SH\/~< N S 2)
10111 F SOZNHz F HN FzCHxOH I \ \ \ I \ \ / SOzNHz C Cl / C _NH 0 Schene
3 WD 2006MELWEER66T/ US2005/ 030259 12 A hal ogen- subst | tREBESIPIB20e maybe
prepared by dihal ogenation of a tri azble, followed by displacenent of one
of the halides, as shown in Schene 4, which follows a - procedure given

bel ow i n the section entitled "Exarrpl es". 0 Q Qi-Pr2NEt -- Na2S Cl G + °
/o CcHC2 ' NI OM ne) wil NH MzZ11 O0 NHR2 C- HSO0OIl 0 DBUN,N M NH
DVF Br ~NS oClo%c CHO N-N"izNJ/ N HNO2 NH2 HNNNH CNy Br~N§‘,9+Br NBS Schene 4

. 0= S;O C] . 2NH2
EtOleater
THF dusopropylethylamme

ol CH,Cl NH Cl
NH,
IIAII
O D—MgBr O HNO, OO Oe CSCly
Br - Cl,Ni(dppp), Pd-C
NCS N )\
e
: 1) Hydrazine SOZNHZ
2) Dlmethylacetamtde K2C03
/\ . dlmethylacetal :

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 2= 0o oe SorS
C'le(dppp)z | Pd-C
‘ /\
~ K,COs N-N 0
1) Hydrazme , w/( F% P /\(
N S
2) _  SONH, F HNQ\
FzCH Oe | OO . SO;NH,
ci ¢ ‘

/\ HgNH | YA

Scheme 3



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

di azoti zation of an amnotriazole, as shown in Schene 5 bel ow, which

fol | ows %@rzgm@gsg given below in the section entitle 'lﬁﬁi g - NO2
NH2 \ >-MySr \ HNO3 H2 CSCl2 Br (2N (dPPP)2 Pd-C N%g, Hﬁ"@’é&s NN O
H2N' N SH H2N- - ~' °S SOzNH2 HN 1) Aminoguanidine I \ '\ \ | \ C SQZNHZ
2) NaOH CI C NaNOZ NN O 0 DCA HN BnNEt3Br , SO02NH2 CI Schene 5 WO

2006/ 026356 PCT/ U82005/ 0302 HI ternati v |y, .where the triazole is
substitut ed witdlogersut St'tt‘#é XS PISEEE b@ dihglegsmation efchi&i®gole, may be
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NH 0 NH2 @becﬁh&@@éﬁbdb%ﬂtb@sd&ﬂone&tl&ﬂ "Pkamples”. N O :::l::-6i----r_  HZN-NH
ii NN~ HN~S F3C OH F3CG (N SH\

l-PrgNEt /@ NayS Q
“CH " CHiCly
Cl/\( 2Ll

/\ O
OHC  CHO N-N

HNO, ? i L B“/%T\Bf
 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

e » oe
ClNi(dppp)2

KoCOs -
HgN/A )\SH ' HZN’A )\s/\(
SOZNHZ HN
1) Amlnoguanldme SOZNHZ
2) NaOH
c1
/\
" NaNO, :
DCA )\
BnNEtzBr sozw Hy

Scheme 5



Scheme 6 An exanple of the alternate synthetic approach outlined in Schene 1
a is shown in Schene 7 below, wherein an aniline is acylated by a reforrred
S-triazol WO %e7@6360- acetic aci d. H2ZNAN~SH H2N~N) kSj OMETHIS2005/03023 OH
00 NNHHC Br~~S N\~ HNCO - S2NH2 S2NH2 Schene 7 WO 2006/ 026356
PCTI US2005/ 030259 14 Pharmaceuti cal Conpositions Were conpounds of the
invention are adm nistered as part of a pharmacol ogical conposition, it is
cont enpl at ed Wi&mmubltyab’heredbﬂnmzulﬂs's substitneedf withrn ICF etle synthetid ptbtadare with
pharmaceutically acce tabl e c exci p| nts, and other addjtives. It is
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phar maceut 1 cal y accep dbl’e carriers. The phar maceuti cal conpositions may be
formulated for oral administration in s®id or liquid form for parenteral
injection, or for gectal admnistratiopsThe pharmaceutical conpogitions of
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s and other animals orally
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parenteral injegiN-8H preferafply conpris&-Nphdrmaceuti cal gecept abl e
sterile aqueous or naquegds aol ut |Fo(5151£ ,&Lgper si ons, hengi ons or
enul si ons as wel reconstitution O sterile

FNas “st e‘r‘r‘l‘e—mwder s’forl

i njectable sq s or dispersions j Qrior to use. Exa
aqueous and eous carriers, di g, solvents and ve
wat er, et hanolY pglyols (such as gl er-I, propyl ene gl ycol, pol yethyl ene
glycol, and the Ike), and suitable mxtres :

" Scheme 6

An example of the alternate synthetic approach outlined in Scheme 1a is shown in
Scheme 7 below, wherein an aniline is acylated by a preformed S-triazolyl mercapto-

acetic acid.

N /E;&SH HzN/(N );S/\[rOMe " /Q )\SWOH

d

VAN

SO,NH,

Scheme 7



t hereof, vegetable oils (such as olive oil), and injectable organic esters
such as ethyl oleate. Proper fluidity can be nmaintained, for exanple, by
the use Qfo sRghiddss materials such as lecithin, by the pprhkensispsef the
required particle size in the case ofy4 dispersions, and by the use of
surfactants. Conpositions may al so contain additives such as preservatives,
wetting agents, enulsifying agents, and di spersing agents. Pre vention of
the actign.0 }: QQQ' ‘may be ensured by the inclusion of various

ant i bactIQr Cez%gﬁ1§({11 uﬂg@ agents, for exanple, paraben, chlorobutanol,
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material” with poor water solubility. The rate of absorption of the compound
t hen depbadsaceuficailyi acseptaltle cafiers $hoplarinangutichl eimpositions mayehe depend upon

crystal size and crystalline. form. Alter ively, del ayed absorption of a
oy ont er G rordt adtumBargh i apigror B Tl oy Tethe BhgK  shod by
di ssol vidgap{dnSHg&ReHsi Ny the drug in an oil vehicle. Injectable depot forns
are made by formng unitary or mcroparticulate matrices of a conpound of

t he i nvent i orTherpHarmelesytieal abipogitibynefthis inveantiodicambd adminddteded ho herartso
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‘for oral, admnistration, include but are not limted to,capsul es, tablets,
pills, pBHBRSS aasrlaaé%eé’,to%ﬁ%li Sd‘i’%ﬁ*ﬂﬂee‘és and g3 il%ieff&'a%é‘ K& the
active conposady ' it il ‘ VB&E ically

accept abl e exci pi gﬁuﬁg%&%@gigpglpggé fséﬁ?%%g%e@o Fﬁ%{ﬁcqrfir%gata% or |g(;:egl cium
phosphatphaanabeatically)acbéptalde sterile aspeascdemonagueots sdstiatsadispersiond,act ose,

“sucrose, glucose, mannjtol, aﬁd Si I_i cic cifd, (b?_ls bi nders, such as
suSpensions or emulsions as well as sterile powders for reconhstitution into sterile

injectable solutions or dispersions just prior to use. Exampies of suitable aqueous and
nonaqueous carriers, diluents, solvents and vehicles include water, ethanol, polyols (such
as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures
A ~ thereof, vegetable oils (such as olive oil), and injectable organic esters such as ethyl

oleate. Proper fluidity can be maintained, for example, by the use of coating materials
such as lecithin, by\the majntenance of the required particle size in the case of
dispersions, and by the use of surfactants.

Compositions may also contain additives such as preservatives, wetting agents,
emulsifying agents, and dispersing agents. Prevention of the action of microorganisms

" may be ensured by the inclﬁsion of various antibacterial and antifungal agents, for

example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be
desirable to include isotonic agents such as sugars, sodium chloride, and the like.
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.



car boxymet hyl cel | ul ose, al gi nates, gelatin, polyvinylpyrrolidone, sucrose,
and acaci a gc) hunect ants, such as glycerol, (d) disint e_?rati ng agents,
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agents, such as paraffin, (f) absorption accelerators, such as quaternary
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inert dil'uents commonly used in the art such as, water or other “solvents,
- sol ubi | i z€legseamgorbesonmelleshby waryingthe ratie lof dgiggo pplyndr@od the natirs op thepy |
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oils), glycerol,; tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
aci d est éralydissuesr bi t an, and mi xtures thereof. Oral |iquid conpositions nay

al so i ncl ude juvants such .as tti,ng agents, emulsifying and suspendi ng
agents, col or %ﬁf&m@@m‘ﬁ&f q%ﬂw@%&hoﬁx&chﬁgﬁm H@%%’g‘?ﬁf@.caﬁ%ﬁ%osi tions
for rectabpiefs Mgl RAdeAd B4y ' 188.9 A RAS kS whi ch can
be prepared g’yﬁm” I ng % F\g}dggérr%gﬁé\g%ﬂ%f ?ﬂlgg&{%\l/gnto?%g?f?\ﬁt i sﬁdttlgﬂ e non-

i rritati ngpmpoahgisantxed ovitlcatledseos inert,jphasnacsutically dcteptablp exgipicitydrene gl ycol
or ot her '

carrier such as sodium citrate or dicalcium phosphaté and/or (a) fillers or extenders, such
as starches, lactose, sucrose, glucose, mannitol, and silicic acid, (b) binders, such as
carboxymethylcellulose, alginates, gélatin, polyvinylpyrrolidone, sucrose, and acacia, (c)
humectants, such as glycerol, (d) disintegrating agents, such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
() solution retarding agents, such as paraffin, (f) absorption accelerators, such as
quaternary ammonium compounds, (g) wetting agents, such’as cetyl alcohol and glycerol
monostearate, (h) absorbents, such as kaolin and bentonite clay, and (i) lubricants, such
as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
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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Phar nac egttbrisebd, e @idags co&@gann,@@vé c8btos @fd sddameals), L1ytRYol, be prepared in
situ during the final isolation and purification of the conpounds of the

i nvent i defrabydeodgrfurat dpthéypcrlmtbﬂr@glaccﬂf ard f?é@@cfdﬁstﬁrmpfﬂfbi@u andibl e aci d.
Represent.ativ acid-addi ti.on salt.s include,. hu e not ljmted to acetate,
dl pat o MBSt off falta WaiRstipe 5 R sl A Evhwch A Wit
~ bi sul'f atagent) Wi Afing SRIRRPERNSY ag‘eﬁfﬁ%)&%ﬁﬁ%fs%%ﬁm , Ah¥drRlgCand| uconate,

gl utamat €, gl ycerophosphate, hem sul f ate, heptanoate, hexanoate, fumarate,

hydr ochlperfiming dggdisobr omi de, hydroi odi de, 2- hydroxyet hansul f onat e
(isethionate), |actate orr}gl eft e

2- napht hal en&SmosHons for 15¢ta Qart‘@,g"nﬁa%ﬁg‘?%%la .&I?ﬁe%?fglfa%& %?P%h?}t%%pi onate,
phos phatygiciéahHedrEpartd BP hiZRRkE She cottiitfahfRbBihisSHYdHof wititidifaBleSionbi Car bonat e,
p-t ol uenesul f onat'e 'and undecanoat e. "Basi c
irritating excipients or carriers such as cocoa butter, polyethylene glycol or other
suppository waxes which are solid at room temperature but liquid at body temperature
and therefore melt in the rectum or vaginal cavity and release the active compound.
Compounds of the present invention can aiso be administered in the form of
* liposomes. As is known in the art, liposomes are generally derived from phospholipids or
other lipid substances. Liposomes are typically formed from mono- or ﬁulﬁ-lamellar
hydrated liquid crystals that are dispersed in an aqueous medium. Any non-toxic,
physiologically acceptable lipid capable of forming liposomes may be used.
Compositions in liposome form may contain, in addition to a compound of the present
invention, membrane stabilizers, preservatives, excipients, and the like. The preferred
lipids are phospholipids and phosphatidyl cholines (lecithins), both natural and synthetic.
Methods to form liposomes are known in the art. See, for example, Prescott, Ed.,
Methods in Cell Biology, Volume X1V, Academic Press, New York, N.Y. (1976), p. 33 et

seq.



ni t rogen-contai ning groups may al so be quaternized with such agents as | ower
al kyl halides such as nethyl, ethyl, propyl, and butyl chlorides, brom des
and i odi d®L 24BN sulfates |ike dimethyl, diethyl, HOUPFA0URE2Yi any|
sul fates; long chain halides such as lHecyl, lauryl, nyristyl and stearyl
chlorides, brom des and iodides; arylalkyl halides Iike benzyl and

phenet hyl brom des and others. Water or oil-sol uble or dispersible products
are thereby ol cvethouBdsofithadrbis¢ritdmventibh mayde vsed jrthp foredof n situ during
the final  isolatjon and rifijcatiop_ of .conpounds of ,this [nvention, or
subs equertgmasyticallyaessrible saliselsiyrd omdgeigha it reminsiy By with a

sut tabl e BASRUHARY al QBIBICHRX iifieait M DARYAED o) GARBOMB Gl
pharmaceuti call'y acceptable netal cation or wth amodnia or an organic
primary, seendn@dicyl jodgrent; sidtaplecfor nee. in Cbatomeiduthedables of homphsadniddosat t s

i nclude, but are .not Jimted to, alkali and al kalin ?ﬁ}%ﬁith netal s such as

lit hi um 288#lswitheut undye texicits AIrdatinn, aliigisaesponscand Aethit8al t s and the

|1 ke, and, Aont Qxla6 & B AP R 7 adddplaft s Agmoni um
tetranet hyf anmoni um ) 2]6 S

t et r aet hywelliberinin theeftForasxamele, 81 MEBrydeasi dledestribeHainb caukicalty,

triethylam ne, diethylanm.ne, ethylamne and the |ike. Qher representative
or gani c AsPeriable salisin detgi ir delhardiosenticehS@tnasad@7ad: 1 Foieas b splts mayude

et hyl enedj ani t L.amane Ie l.am e [ di ' Zi ne,
ol Usosan i tepgtit At AR Syl SR Beaioh R FluRuly BEGE

i ngr edi erthgeritidntof Sefabalirayavidtiagla feRiass formomish @buitdbld scid /Rephésemativay be
varied so as to obtain an anmount of the active conmpound(s) that is

ef f ect i veacidadditinnesalis inetudgebutraseinetimigseigtacetatecadipaieclgivateaciate: i cul ar

tient, it ] d f .admini stration. Th | d | evel
P11 ep RRRRE, peb i, SRRGpET A5pe, ARTLH BubRhe Mimphfd S phESuiGHRREG, | v
adm ni st refrate) luédﬁﬁtegjgﬁlid?&t@,ﬁ%'ﬁ%%;ﬁiosﬁm&, ReMRuIfhiE, RiptardoBR, E&Rdbdtb.on bei ng

treated, and the condition a rior nedical history of the patient being

treat ed. Dowgeate diydrashlosidediydcobromiden bydrawdidend-hydroxgethhnswifonathe ability of
th il l,ed in th t to start d f. th d at lLevels I |
than r equiseuionaR aloriiss Baidef MeBione iR HipRA 2aPPE PR hr RS aual 1y
i ncrease d)@ﬁxté!%%ﬁ@te}‘ﬁgcﬁhaté,hﬁﬁﬁéi@ﬂﬁrﬁﬂioﬁét&%Spﬁa$e, P AY Qopichaer al | y, dosage

| evel s of about 0.1 t'o about 100, nore preferably about 5 to about 50 ng of
an act i vesuceingio swliaise tarikate.dyearhomste, ipeidinengsiutfhnatp end dadecanaate. Basicni st er ed

orally ton mmali.an patient. |f desired eciQ?thesﬂélfleggtényseasqg\'v&)/algﬁSe may be

igogc%-conte{mmg groups mdy also be quatefniz
‘halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl
sulfates like dimethy), diethyl, dibutyl and diamy] sulfates; long chain halides suchas
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; arylalkyl halides like
benzyl and phenethyl bromides and others. Water or oil-soluble or dispersible products
are thereby obtained.

Basic addition salts can be prepared in situ during the final isolation and
purification of compounds of this invention, or subsequently, by reacting a carboxylic
acid-containing moiety with a suitable base such as ihe hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation or with ammonia or an organic
primary, secondary or tertiary amine. Pharmaceutically acceptable salts include, 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,



divided into nultiple doses for purposes of admnistration, e.g., tw to
four separate doses per day. The conpounds of the invention may be

adm ni st f@shoglosy3ss OF i n conbination wth other agentspé&eishidgobdgat ment of
H1V. Particularly contenplated additijgnal conpounds include nucl eosi de-type
reverse transcriptase inhibitors (e.g., |lamvudine, zidovudine, stavudine,
abacavir, tenofovir or didanosine ), non-nucl eoside reverse transcriptase

! D1 € Qe G AR D A OB, ELRMERT, cRERUEARR, T DIt ors

(e.qg., avir, saqurna hi bitors

(e.g., etﬁétu af:ﬁmejeihyleﬁﬁﬁé an@HeakeNOBes reprébentatioé bepankemihes aeaNtsr the- 9.
ribavirin and_ active, passive, and/or therapeutic vaccines.

Conbi natfounattmmféa@s@gd%@mm ieglede ethidenndéaraine, qthanetaniice, diethprdlarsinet he

adm ni stratigen of at. Ieaﬁlté: one c o nd ng‘}el e present invention or a

funct i orBPeTIGHS: PIRSTIARE: £ P%a(??m%f é’?e R & other pharmaceutically

active ingred\@nil-dok 1@%3 Y€activB Ggaedigms (Sthe Wﬁﬁ@a@e&hpsﬁﬁéﬁé gctive
agents may be administered separately or toget er and when adm ni st ered

separ at ghig invansiomayaydwcaried soras toeohdain sh pmounsefithe actisieycompouad(y) tatfier . The
anount s he active i ed s),..and phar.nmaceu al | act i ve ent(s) WO
2006/ 02 é% @‘U%@’f%‘gﬁ’f@&) éth SP LT AR "ﬁ ut, gom B?ﬁ‘r‘?‘?ﬂ’st ration
will be g |r§6‘cIeQ5f adiRsEgTon ?haséle&a@déslage gRel »Rrﬂﬂde eﬂd@p&%efabﬁﬁ%p@pt Ic

effect. Ther efore, the present inventioh provides phar hmaceut i cal
CoNposi tth@pmlcdenmmpwmlg theeowe ofredrinisiraionytiie dasing schedsley hesevegitpof or di ng

ar e Y odBREOTR trife Beatedand i GRHLPRRPE triDr PRI 98Ky VB B8t ancor | pi s
and/ or "ﬂeéﬁgd d 'técp%béér}ah%ingsﬁﬁ e afd roﬁtlﬂ@tahﬁli'ttlsv}{‘ﬂﬂ *&Bllﬁ?ﬁ?ﬁ&%b& ion is

adm ni ste o the pati I'n preferréd enbodi nents armaceuti cal
conposi tskilleddf theret torstanhdoses of thepoinpesndatdevals luweethamrpqmmdlsto asltiews di ng to

f f I, 2-5. 1t i t | . t I ted th t f
conpoundbe fesreRdrmRsaip shr R th SR ngreass il fawee ke SeBrtatect on. i n
order tqgq @vaﬁ% d”G%&SH UG, qe Lihb ol 196 aBo!16h %bfarfreffer@{ gg}uc

enzymnes. respect o S I'e concentrations of tenp onpounds
in phartnabemitimﬂg oﬁmmwetcbmpsund perddmbgtmh bﬁbc&typwaghtapeeday bt a person of
ordinary skill in the art can readily ust th t he conpound to

achi eve adAHmisersdgally t hpapenaliag @aligntalh 3&% e TsataAai dost BRpi%€ation. For
exanpl e, 44804 Rhd hRfaAL dBLQ:@ £ plcp 58L bEMhR a0 e.g., two to four separate

doses per day.
The compounds of the invention may be administered alone or in combination

with other agents for the treatment of HIV. Particularly contemplated additional

* compounds include nucleoside-type reverse transcriptase 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., enﬁ.lvirtide), CCR5
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 ksimultaneously or separately in

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



cell (typi caIIy a T-cell infected with the HV virus) may be nonitored in
vitro usi 6}% culture and a luciferase based assaé %stema

descri bed befoy, ernatively, inhihjtion of the rever TP HNYEIPH ase may
be nmonitored in vivo using RT-PCR to “determ ne the anpbunt of copies of
viral DNA and/or RNA in blood or |ynph nodes (containing W/ infected
cells). It is generally contenplated that suitable concentrations wll

achi eve aaxﬁ&hmreiatmctmngabf aimiefstrhidnwwdhbd setddteind ot toMhievedhe deshiede cases
bet ween 0. thyp nd 1 nM.. EXAVMPLES The follow ng experinments are provided
only by vy ‘F‘Elceﬂ?&tshoul d not be understood as liniting the scope

of the i nvent 'mrefm, AR SRR Bnrlor o WA AR HA025 0 2y RARAUNTS of the

| nventi on

2-[5-Br Or‘ﬁbnﬁ)r(s&rgcm‘ﬁb@m&eybm@pﬂﬂﬁiﬁﬁmaﬁl&tﬂicﬁﬁéhﬂbﬂlﬂg‘ﬂd aniyi efAotmBay i Syl f anyl | -
N- (2- chl or o- 4- sul f anoyl] phen I)acetamde (Method A) NNo Br NHN1 CQ S
-NH,  1- GpcieBpebahov ﬁn‘é(bfﬁﬁ ® fRmpyn ﬂ@wpn%f&r?é%pwmﬂ@wgr@epmmm 0.5 M

|ntetra e ht hal ene
(10 g, (F)@%%{,%J{oé}ﬂ%lb}'{/%%g%rg%%n&cgﬁ% °"6H We%‘%%&%ﬁ& S FBRIA Cel (11)

i n tetrahykbnahe cafpésiiors)adatinictend tathé})au&t Tagrefeaed blﬁBodﬁﬁéhtsrﬁewaS stirred
at roomterrperature for 16 hours and the solvent was evaporat ed under

reduced mlmgg@neétw@pwoaﬁan afithe Anventiem PoRPHESES ORC WRMOKe mmeoundsjded After

t t 9 d | fate dand
Concent r dRuerg AARBh SR s SR Lo SR E o AR Fo b S TP e
h t ORI sleahatd
(i a/)g? oggrl{)pyl ﬁﬁ&ﬁrpﬁ’ gb ?ﬁgﬁ%&%%@%ﬁ um ni tﬁetqg@a(l(ggmrﬂr)fgue\g%fdg\swtoy added

(over 2 ruhiaiswiderang itomyaf-a phaghityredineytent(KT angymeéd8 nmol ) stirred at 0
T. Th t 3 dth
i oy pour ed Wibsebeiofiian boreESions ofeorttmefitginisdunds i 7 2N Then ves

pharmaceutical compositions, it should be appreciated that a person of ordinary skill in

the art can readily adjust the amount of the compound to achieve inhibition of the reverse
transcriptase and/or HIV replication. For example, inhibition of the HIV replication in a
cell (typically a T-cell infected with the HIV virus) may be monitored in vitro using a

- blood culture and a luciferase based assay system as described below. Alternatively,
inhibition of the reverse transcriptase may be monitored in vivo using RT-PCR to
determine the amount of copies of viral DNA and/or RNA in blood or lymph nodes
(containing HIV infected cells). It is generally contemplated that suitable conceéntrations
will achieve a serum concentration of between 1 nM and 100 uM, and in some cases
between 0.01 nM and 1 nM).

: EXAMPLES

The following experiments are provided only by way of example, and should not

be understood as limiting the scope of the invention.



Et OAc. After extraction, the organic |ayer was washed wth a 1 % aqueous
solution of NaOH, then washed with water, dried over sodium sulfate,
filtered trated under reduced pressure. The resi urified
by sili cﬁgg?&gﬁg‘%ﬁat ography to yiel dyl- cyclopropyl-4- rlii%fﬂlgﬁ-iﬁoasgﬁﬁﬁgl ene
(5.2 g, 649 . |-Am no-4-cycl opropyl - napht hal ene A sol ution of

| -cycl opropyl - 4-ni tro-napht hal ene (5 g, 23 mol ) in ethanol (200 nl) was
stirred under hydrogen in the presence, of Edic 10% net, 1.8 g). The
reaction mixture was shaken oVe?HPgtrds afifhe Inyantioneq over celite. The

sol vent was_ evaporated, and WO 2006/ 026356 PCT/ US2005/ 030259 21 the residue
was purifi ealPrempicd-glonnepslinapbthaleni-yDot i [8126#] triagel-Faylauléanyllopr opy! -
napht hal ene (3.1 g,N{Z%hlore-4syuifapeydphényd)acetantide (MethodAjapht hal ene

Thi ophosgene (1.1 g, 9.7 mol ) was added to a solution of 1 -am no-4-

cycl opropyl - napht hal ene (1.8 g, 9,7 mml) and diisopropylethyl amne (2 eq)
in dichloronmethane (50 nL) stijred C. The reaction m xture was stirred
for 5 nmin at this tenperat#e, Nheh olution of HO in water was
added and the organic |ayer IR separ at & hed with brine, dried over
sodiumsulfate, filtered an : S genpor at ed under reduced
pressure. Hexane was added, e resulti ng? precipitate was filtered. The
sol vent was evaporated to yield J1-cycl opropyl -4-isot hi ocyanat onapht hal ene

WA

. gBARIBNAPRHNt hal en-| -yl ) -4H 11, 2,4l triazole-3-thiol A
m xt ure of -am noguani di ne hydrochloride (3.18 g, 29 mmol ), 1-cycl opropyl-4-

i sot hi ocyanat Oyc¢lagropylatagnesiGa. émitle (130 minD)5 Mrid telrdhydrwfony) whdyibaty ne (3
eq) in §20 rrLéW\/\\gé %ti rred }3&@50 C for 15 hours. The solvent was
evapor at &tled fop sRifdon k] -bryaesgap el%@'@()gaﬁ(’/@ﬁ?ob\é%‘i ¥porated again. A 2.0
M aqueo i . i k action
it o el ot Bel b R kB 17y Bl BGRBRF A0 BRI B 70
and the 0.IThe a¢aetivamirmed was stireadl avirddim senZpePatiefor €6 isurssal thd sotvent HCL New
filtration, then evaporation of solvent and purification of the residue by

silica gwes eupertadogdanredueed Rrewuee. FtQdicad ammoniyay chiarisieyin Metertwaae en- 1- yl ) -
AH[ 1, 2, i azgl ez 3=t hi 4990 . . -

5. 15- ATl %dgteﬂ._@ﬁjce)%gﬁg%@o %/el é\réfoﬁ&g %gflere ﬁ/_i? gir)lled over sodium sulfate, filtered and
-4H-[ 1, 2cohbéntiatedoinddr wdaced prasdute. e Zesidue was purified by silica gel

-chromatography to yield 1-cyclopropyl-naphthalene (6.4 g, 76%).

1-Cyclopropyl-4-nitro-naphthalene

Sodium nitrite (30 mL) was slowly added (over 2 hours) to 1-cyclopropyl-
naphthalene (6.4 g, 38 mmol) stirred at 0 °C. The reaction mixture was stirred at 0 °C for
an extra 30 min and then was slowly poured into ice. Water was added, followed by
EtOAc. After extraction, the organic layer was washed with a 1% aqueous solution of
NaOH, then washed with water, dried over sodium sulfate, filtered and concentrated
under reduced pressure. The residue was purified by silica gel chromatography to yield 1-

cyclopropyl-4-nitro-naphthalene (5.2 g, 64%).

1-Amino-4-cvclovropvl-navhthalene

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 ovemight, then filtered over celite. The solvent was evaporated, and



chl or o- 4- sul f anoyl phenvl ) Acetam de I n a sol ution of

5 am no- 4- (4-cycl opropyl napht hal en-1-yl)-4H[1,2,4]triazole-3- thiol (708
ng, 2.5 nW& 06/ é%s (380 ny, 2.5 nmoi) in DVF (20 ni) vRAI/URRAUY36259

chl oro- N-( 2- chI or o- 4- sul f anoyl phenyl )acetam de (710 ng, 2.5 mol ). The

reaction mxture was stirred at roomtenperature overnight. Upon conpletion

of the reaction, the solvent was evaporated. The residue was purified by

sili ca géie rebidosrehopurifddybyt siliyd gdl dhromatography to yield 1-amino-4-cyclopropyl-

2-[5- Am no-4- (4 | opy.opyl napht hal en-1-yl)-4H[1, 2,4]triazol -3-yl sul fanyl] -

N- ( 2- chlnél?lgh@l@f&ﬂy; a%rt?r? henyl ) acet ami de” (1.26 g, 95%. WO 2006/ 026356

PCT/ US2005/ 030259 22 2 [ 5- Bronp- 4- (4- cycl opr opyl napht hal en-1 -

|)-4H-[1, 2,41tri azol - 3-yl sul fanyl | -N-(2- chl oro-4-sul fanoyl phenyl ) acet am de

Di chi or ode@ydlepragyldt-isdiboyhnatd-naphithaiene was added to a suspensi on of

2-[5-am no- 4-(4-cycl opropyl naphthalen- | -yl)-4H][ 1,2,4]tri azo

1-3-yl sul fanyhiq%d};h&ggeﬁ@ pg%ﬁ by R0 yas)oﬁﬁ%admdﬁnfn% £9 g, 1.1 mol),

sodiumnitrite and” BTEABr (0.91 g, 3.3 nmmml) in

di br ono rreydiampymphth)alené'lﬁmr@aﬂtmmnl)mndtdus@rmdethylannn@& eq) imoom

t enper at for 4 hours, then e cted th dichl oroneth nd sodi um
b oo bondiBlaramng ety (COTHE) i 0 P s rapsion s diRe g Siema 1ok u fiot o
filteredy ﬁ@%mﬁé?%&%nfhﬁzﬁ‘taq% ﬁcﬂfiﬁén BPHEPﬁPwﬁEF%éJ&ﬂedEH&’tHe%‘r@&iH@la%ﬁwQé*r ified

by silica hat ography to yie
2-[5-br onepaéated;mhédjwnh}bmhqaimdhﬂbemdﬁﬂg solfate}f{lterdd] atidt the saloent was

3-ylsulfanyl]-N-(2-chl poro-4-sulf henyl ceta de (224 ny,. 31%

2-15- Broﬁﬁamrftadeviﬂrs«vﬁe B PreaTe- ﬁgq’)}féﬂewaw Hm{dl r tmgasz@ﬂlmcmm fanyl]

- N(2-c 4-

NN o AP R PR SRR | %ﬁ%@a@%@w@@@%ﬁm O 3

A RT, 24h (R388h86%).LIOH THF-Et OH- H20 0C, 1h
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-naphfhalene (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-cyclopropvinaphthalen-1-y)-4H-[1.2.4]triazol-3-yisulfanyl}-N-(2-
chloro-4-sulfamoylphenylAcetamide

In a solution of 5-amino-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazole-3-
thiol (708 mg, 2.5 mmol), K5COs3 (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 resiciue was purified by silica gel chromatography to yield h
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%).



~~ HNI1 - NN Br'"N'S-y ~n C \ SOZNH2 A NS IrOH | OC \ S(ZN 2 0O
POCI3 pyldlne O0C, 1 h WO 2006/026356 PCT/ US2005/ 030259 23 215- Am no- 4-
4- cycl opn e shal en-1-yl)-4H[1, 2,4]triazol - 3-yl sul hzqaci d
Met hyl esyggrw} I\/@?&e%a?al s Amount Mdl. W3, mmoles thiotri afgg%}%%ﬁggﬁ%&. 36
7.9 nethyl chloroacetate 0.73 nl 108.52 8.3 (1.05 eq) potassium carbonate
1.21 g 138.21 8.7 (1.1 eq) dinethylformamde 40 mM (5 nmi./mmol) Procedure:
To a suspension of thiotriazole and potassium carbonate in DVF was added
met hyl chl oroacetate dropwi se at roomtenperature for 5 mn. The reaction

was St i gzgﬂ-B@&mof40ﬂH&chdHP§6ﬁﬁéﬁhﬁlai&t1%ﬁ-ﬁfH—?f_‘,QA?tlrﬁmys-%wfféglq-lywt@- a stirred
ch

| ce-col e 36! AN precrpitate was collec acuum
filtrati m‘alé_)rﬁ&st 1%80})—%&%3%%5Q%ta§{1}a\7acuum at 50C for 16 h in the presence of

P205 t ield.2,24 309 t itl ' . : . )

5. B o 4 pinEeftstiF aet R i s dimdh FRTRIME, asuspension of 2-15-ain0n 1 anyl 1
ti a4 i | 1. hhiotri |

D T0165 of UrsRRtetsbyapihalbn VRIPAHAN . ATRLDLS Mt NTReBro AN O 1 2208

2.76 g 6sufamosipheayiiapptantiéniy/i g.ilet mpelinsodinomitrite §1.6g,222nmel)end (3 eq)

brom e gh e 937515 S A5 P ol o). oo R5EH1

stirred at room temperature for 4 hours, then extracted with dichloromethane and sodium

o)

bicarbonate in water. The organic layer was dried over sodium sulfate, filiered and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography to yield 2-[5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2 4]triazol-
3-ylsulfanyl]-N-(2-chloro-4—su1famoylph¢nyl)acetamide (224 mg, 31%).

2-[S-Bromo-4-(4—cyclopropylnaphthalen-l-yl)-4H-[1,2,4]triazole—3—ylsulfanyl]-
N-(2-chloro-4-sulfamoylphenyl)acetamide (Method B)

T ek » ooty Croes % OCH
NS s il HgN’(N’L‘S/Y s Cl,CCOH Br’(N)‘S/ﬁ’ 3
' o} o
: . ‘ BnElzNBr
JO - koo e e, 2
A RT, 24 h A RT, 3h A
LioH
THF-EtOHH,0
0°C, 1h
‘ HoN - NN
S < NI L DU
B s Y oS0, BONTSTY

o] C|:©\SOZNH2) - Pocr ]
pyridine A

/\ 0°C, 1h



To a sol ution of

2-[5-am no- 4- (4-cycl opropyl napht hal en-1-yl)-4H1[1,2,4]triazol -
3-yl sul f avQR2p@HR6IS6 aci d net hyl ester and benzyl tri et hy P&EHSAPIBEA?Y ori de in
br onof or m WO 2006/ 026356 PCTI US2005/ 330259 24 was added sodiumnitrite. To
the m xture was added di chl oroacetic acid and the reaction mxture was
stirred at roomtenperature for 3 h. The mxture was directly |oaded onto a
7-inch colum of silica gel that was packed vvlth CH2C12. The col unm was
first el | 3 . nelutded W th
acet one/ € AR T4 (46 YC 4 1'0 QD0 _‘ 4 3 d ! ALy LA tG LU =‘

2-f5- Bro%ml-@@cycl opropvl napht haI en-1-yl I -4H— [1
2,4]triazol-3-vlsulfanvllacetic acid Materials Anount Mol. W. nmoles
thiotriazole nmethyl ester 1.14 g 418.31 7 tetrahydrofuran 10 m (-3
m | mol Mamriahsnol 10 mM (- 3n1/ Aot vvater Mbant(-SnU oldithium

hydr oxi g S—+g—23-954—-% egr—Procedutre: BCimmelil
2-[5-br bﬁabotga%o cycl opr opyhi aph?lf?éll &n-1-yl) - 4?=§2[ %6 2, 4]ltri azoﬁj9
3-yl sul ﬁllgmy[aggltdagetg@l d methyloesh@r. Tn a megsge off l§_3a(r1q)5Eg§§]—l at 0..C

was add a__solution of H_in H2O dropwi se over 5 min. The reactioh was
conpl et ppethsseim satborateg  af 0C flgdl @n addi ti oh38.245 i n. T&’é(} laaq)i on| was

neutra_l et—+o H—7 theradei-++-on-of G—5—NHE—=s ottt U —cattr t he
resul ti h@“‘?ﬁt@fx e Eyconc=nt rat®d n vaduo to 1/5th |of Uﬁ@t(ﬂ:ﬁ“@pnal

vol une. The mxture was diluted with H2ZO (-20 nL) and acidified to p 2-3
by the addition of 0.5 N HO to produce sticky solid. (If the product cones

out as a during acidification, extraction with CH2Cl2 i s recommended.)

The ta g%qi%g%d%as col l ected by vacuum filtration and dried under hi gh
vacuum at 50C.for 16 h in.the ce of P20 (93% of the
title conpoun Oa\ﬁbgpféﬁ‘éylﬁﬁgk‘%%m%&%ﬁﬂfgaﬁéﬁi%ﬁﬁf Qn§§;¥>" B e 2adba

 2-[5- Br ol élﬁofo‘ééét%r&%@@%Bﬁ' tefpdmattird fotts ik, Mméétioﬁi@is%ﬂ%e&’ ksul f anyl

]- N-(2-chloro-4-sul famoyl phenyl)acetani de Materials Anpunt . mml es
room temperature for 24 h and slowly poured into a stirred ice-cold water solutlon The

tan precipitate was collected by vacuum filtration and dried under high vacuum at 50°C
for 16 h in the presence of P20s to yield 2.24 g (80%) of the title compound.

2-[5-Bromo-4-(4-cycl opropylnaphthalen-1-yl)-4H-[1,2 41iriazol-3-ylsulfanyllacetic acid
methyl ester (

Materials | Amount Mol. Wt. » mmoles

thiotriazole 1L.10183-58 709 mg 354.43 2.0
bromoform . 10 m! (5 ml/mmol)
sodium nitrite 276 g 69.00 40 (20eq)
benzyltriethylammonium 1.63 g 272.24 6.0 (3 eq)
bromide

dichloroacetic acid 0.33ml , 128.94 4.0 (2eq)
Procedure:

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

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



thiotriazole carboxylic acid 884 ng 404.28 2.2

4- am no- 3- chl or ophenyl sul f onam de 452 ng 206. 65 2.2 pyrldlne 22 mM (10

m i mol ) wobsRbesss oxychloride 0.24 ml 153.33 2.6 (1. %C?ﬂkﬂmPh@&%Qure

a solution of the carboxylic acid andganiline shown above, in pyridine at
0C, was added POC13 dropwise for 5 mn. The reaction was conplete after
stirring at 0C for an additional 50 mn. The reaction mxture was quenched

by addit f 1 t to light b |
b oh e Bt STy Zo SRS B ART o S ob BrotBEP aciR pnd B8 el i ¢
H20 (1 Xm@@uﬂéldfﬁs,suﬁ@& Gl ﬂioﬁﬂteﬂﬁié%eff@ﬂ 3hi The ﬁhx@&re5Qas ikdcilyllbRiRdRPIte (1 x 50

m).. The organic solution was dried over Na2SO4 and concéntrated to
dryness. 7-itieh cobsun of Slbcebgfﬂ thad svas packedavidCiie€h. Bhedohmmivesfitst glatedyel | ow

lid. T d t I ht |1
S0l d vedith EEpFLSth B B iR AR pld AR e el R LR gR S0 um T or 16
hrs to ygl%qllg)g{%(gg%)()?al@uﬂgco%m%t Addi tional product (132 ng, 10% was
recovered by extraction of the |Itrate with CH2CI 2 foll owed by col um

hr omat t
g Egm"B OsLr sl ? 3"'4

triazol e-3-ylsul fanyl]-N(2- chI or o- 4 suI fam)yl phenyl ) acet am de V\D

o g el e ol G
1- am nor g &I PPmeRYl esfef™et NOXVNapNihgl eng 41831 27

tetrahydrofuran - 10ml (~3 ml/mmol)

‘ethanol 10 ml ' | (~3 ml/mmol)

water ~ 10ml ‘ (~3 ml/mmol)

lithium hydroxide 98 mg 2395 - 41(15eq)

Procedure:

To a solution of 2-[5 -bromo—4—(4-cyclopropy1naphthalen-1-y1)44H—[1,2,4]triazol~
3-ylstﬂfany1]a.cetic acid methyl ester, in a mixture of THF and EtOH at 0°C, was added a
solution of LiOH in H,O dropwise over 5 min. The reaction was complete after stirring
at 0°C for an additional 45 min. The reaction was neutralized to pH 7 by the addition of
0.5 N HCI solution at 0°C, and the resulting mixture was concentrated i vacuo to 1/5th
of its original volume. The mixture was diluted with HyO (~20 mL) and acidified to pH
2-3 by the addition of 0.5 N HCl to produce sticky solid. (If the producf 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.



To a stirred solution of 8-am no-2-naphthol (5 g, 31.4 mmol) in a m xture of
tetrahydrofuran (50 nL) and dichl oronet hane (100 nL) was added _
di - t - but yWei208/B6at e  (6.86g, 31.4 nmmol). The nixture RESERMNYERS3: 70 C
for 18 hours. After the nmixture was ¥*ooled to roomtenperature, saturated
aqueous sodi um carbonate was added and the product was extracted with
di chl oronet hane. The organic | ayer was washed with water and brine, dried
over sodi udr[§diromed-(dicycloprepydnaphtbalenri-yhdéb[luhdbtriazoderdodsylfamyure. The
obt ai ned residue was puiN-{2-ehloloy-4ssulfaamylsienyhheatamide omat ogr aphy
(di ohl oronet hane : ethyl acetate, 9:1) to afford the N-BOC derivative a.
(4.85g, 60% vyield) To a mixture of the N-BOC derivative a (4.85g, 18.7
mol ) and triethylamne (3.91, 28.1 nunol) in djchloronethane il?O m.) was
added ne | fonic anhydride (3.588mount 6 nnidlol. Wt. o T. IHOSY Xt ure was
stirred : l pouyed i nto sat d aq sodi um bicar bonat e
sol uti On.ﬁtﬁ%@?ﬁ%@&gﬁ%ﬂﬁ%ﬁr was ext ractwge4(3jlltn ith V%B%G/ 02635692:
PCT/ US2085n{i8@:25hloraghatytsil fonanilehane, 452 ingd over2®6ddi um sul f &%, filtered
and concent.r.ated under reduced pressurge tp give the nmeth sul.fongate ester
b. (6. ZZPEI&I&B‘anti tative yield) To a soﬁU‘PFon of net hanes%ﬁ&ﬁéﬁ]@o (6.12g,
18. 1 mmobhodphodd@xmdhigideaceti c acid wag4agided N-IH3BROSuccingG (W.Zleg) 3. 399, 19
nmol ). The m xture was stirred for 2h and water and di chl oronet hane were
added. The aqueous | ayer was adjusted to pH 7 by addition of 10 N aqueous
sodi um h ide. The organic |ayer was extracted with dichl oronet hane,
~dried ov?ﬁ‘%%%rg‘hm sulfate, filtered and concentrated under reduced pressure

to give th de 5-h deri vati ve. . (7.64, itative. yieldy A nixt
of o (7. 72, 18 Eolidn Tt Ols e bl s irbl b B o a0 v ©
i n -t et r ayad a@ddd BOCL d2shvitkd-Jor\§afing tTHelr84ktidh wa combRite SftétaifringRO° Tt Ur e was

cooled to 0 C and neutralized with concentrated hydrochloric acid. The
m xt ure wagddiond SAmpiat ddie geastion minuceWapquesshaddyy additiarhef @ duml).was

extracted with ethyl, .acetate..,The organic,|ayet S..drj v sadi um
Ul ot e. o cbBs Bl S8R Rient BRRLAEPbER T BBt CERCR @0l e
yi el d) ATHbtgahR 18yerRaRRV3REd @iﬂ{&ﬁgx §(9mfg} Bfiialed NEHOD), soladbila £ S 65 ni,
10. 4 nmol)  and sodi um hydroxide (417ng, 10.4 mnol) in acetone (25 nlL) was
stirred -al),tarhrinedipeiloanl)r dheorganidanlution Wisslriedset NaghGvaodur e was
concentr %gr?c%n\?rgtgd %ohgrykgsss! & r slljllitkgé oe1fiwas triturated with EtOH to givé light yellow

solid. To the mixture was added H,O to collect more solid. The light yellow solid was

collected by vacuum filtration and dried 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



by col um chromat ography (85% hexane / 15% et hyl acetate) to afford 2.39 g,
65% yield of the nmethyl ether e. A mxture of nethyl ether e (3.25g, 9.22
mol ) i wwdbbosBhedse 1, 4-di oxane (92 nl) was stirred at PCHAISRO0SMHpE5At ure for
1 hour. The m xture was concentrate®éunder reduced pressure and was added
et hyl acetate and saturated sodi um bi carbonate solution. The extracted
organic | ayer was washed with water and brine, dried over sodiumsulfate
and concentrated under reducedgpressure to gi Ve(:? thoxy 5- br ono- 8-

am nonapht hal ene f (2: 149, 2%}\y| ) To a sol ut f am nonapht hal ene f (I
g, 4.0 moh¥; cycl opropyl beiNoni@ acid (438mgN O ), potassium

phosphat e A2, 9¥g.0H4muol,) a cya ohexyl ph eo 112nmg, 0.4 mmol) in
t ol uene @@ and wat er @@ under ni tr er e—was™ added
pal | adi um e (45ngy, O. W th V|gor |r ing. The"m xture was

heated to 100 C for 3h and the cooled to roomt rrperature Wat er was added
and the mxture extracted vmt ethyl acetate, dried over sodiumsulfate and

concentrated, WO 2006/ 026356 PCT/ US 5/ 030259 28 Purification by colum
chromat ogr apfty (50% hexane / 50% et cetate) afforded t itle conpound
g. (699FTQ,HNg@% eld) NN 1" Hiqy HZN LN~SH C  pN \ + 1 \ HzZN,
009 h | BbC_N-NHC HNILNMNBr NN/ 1/ Ol 1 SQ' -0q NHz \
\ NHz K d §\6699ng, 3.28 0 as dissolved in @@.
di chl or one

Br Br Br

c ) d e

e °\
B-rf | ,g

1-amino-4-cyclopropyl-7-methoxynaphthalene

To a stirred solution of 8-amino-2-naphthol (5 g, 31.4 mmol) in a mixture of
tetrahydrofuré.n (50 mL) and dichloromethane (100 mL) was added di-t-butyldicarbonate
(6.86g, 31.4 mmol). The mixture was stirred at 70 °C for 18 hours. After the mixture waé
cooled to room temperature, saturated aqueous sodium carbonate was added and the
product was extracted with dichloromethane. The orgénic layer was waéhed with water
and brine, dried over sodium sulfate, filtered and concentrated under reduced pressute.

- 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



Sodi um bi carbonate (9 nL, sat. solution) and thiophosgene (0.25 nL, 3.28
>mol ) were _added and the m xture stirred at roomtenper e for | h. The
organic Igye?rmm:’“separ ated, dried oy_{e}r sodi um sul fate Péﬁgﬁ%??fé@m?at ed to
afford 819 ny, 98%yield of conmpound“h which was used in the next step
wi t hout further purification. Conmpound h (819 ngy, 3.21 mmol) was di ssol ved
in 6 nL of dinethylformam de, am noguani di ne hydrochl oride salt (532 ng

4.8 mol Yichinowethaes deisd over Sediumbwlfate, dilgzed andponcentigtedrimidyt iwdvesdadded, and

the m xture was stirred at 50, C for .1 . .Th ) xtune was then
concentr feéﬂnﬁiod%{vgﬂﬁtg‘_e&‘@?s&lfgn%@g%dgg%% 3‘3?6‘2%3 sve%e&cl%um hydr oxi de

sol ution (10 mig)a sohitRnBHthéthnesafortd & (B2l 8.30nfol)ah 138 niIPel eAngcid hen
cooled to roomtenperature. The resulting m xture was then neutralized with

aqueous Mus agisd Mrbgompsucginimidsi (8 308, Wonmeb) dHe mixtgre/wacHityedfor2h and 200 ny,
25% yi el d) . Co i (63 0. d i, (57 . |

o eoul vodteish R AR oelaaT Herddted " adibiud b VRt adited BAH ALY s addea.
The ni xt YHGHWASE 30 qu%@gu@éﬁditﬁﬂﬁy&ﬁﬂa@.rﬁ{ebﬂr@aﬁi@ laytBwabktfactodbli@d Was then

added to the mxture and the precipitate formed 'collected to give 70 ng

(579 of dinigromathake, dvied 2006500613 5@ {4 Tiltered2adS006025B¢d WwdeDiedidedr oacet i ¢

id (0.05 nL, 0.22 | ded .t ] Xt ..0f d k (63ny,
scid (0,05, OS2 ctas added Lo o Xune,of comgound 'k (G,
nitrite (156mgy mixiafe %f'r‘ioqug,”lﬁ'j Hﬁﬁ&?ﬂﬁé Mh&qherullsddindl 1y dd=i8d/iduiiges stirred

at roomtenperature f ours in the dark.” The reacti'on mxture was then
concent r {3 Hombhih tetrehydesfiran 230 mds) whsstivad api0 1C fad day s FlepmixTire wa85%
. o , .

O O O a8 el BB i oL Ha o ack TS Mk ! ¢ 2nd 2
2- (5- Br onBnénfrdred ﬁﬁhé’-}%&’wéhp?ésgﬁfe,héﬂdr{ﬁé’ﬁ&te\ﬁasléxﬂalté& it letidy] Aletate.
triazol e-3-ylsul fanyl]-N-(2-chloro-4-sutfanoyl phenyl)acetam™de NH2 NH2 NHz
NCS a b d@heAtgadiclaydd-wasHireld oveZdodivihiselifteiANEred aue converitrated tolgiv@ thd SO/ \ \
NFz - P NaBhthol d. (5.87¢, 94% yield)

A mixture of naphthol d (3.53g, 10.4 mmol), methyl jodide (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 HCI in 1,4-dioxane (92
mL) 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 pressﬁré 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 palladiuin 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.



ef 9 NNC -11 . Br \VWN NH2 h To a stirred solution of

2- et hyl -1 -am nonapht hal ene a (7.5g, 47.7 mmol) in tetrahydrof uran (225 m.)
was addedvOl2ismngsssicci nirnide (10g, 56.2 mmol) at 0 C.  Plog/usanosioasso was
stirred at roomtenperature for 4 howss. Water was added to the m xture and
the product was extracted with ethyl acetate. The organic |ayer was washed
with water and brine, dried over sodiumsul fate, filtered and concentrated
under r epysRGtiBh 8§ THhfn chroﬂala Shyl(509 i | ) | um -
chromat ogr aphy (75% hexane/ 25 oet (Sﬂﬁglgﬂéﬁt/g??%%\ﬁg%%%éh 7§®6tﬁ§2% yield
of conpoumcdanpdmd@(f@%%:%%ﬁﬁﬁbuszoow 030259 30 To a solution of b (1g,
4.24 mol ), cyclopropyl boronic acid (472ng, 5.5 mmol ), potassium phosphate
(3.14g, 14.8 mmol ) and tricycl ohexyl phosphi ne N~j18ng, 0. 42 mml) in tol uene
(22 mL) and water (0.85 nmL) under nitrogen Sphere was a?_ﬂl @al | adi um
acetate (470 0.21 mmol). TH mxture washeaf) edsf"o 100 C for %p and t hen
cooled to e % Y racted with
ethyl ace driedover w& sulTatée and ari fication by
colum chr omat ography (90% hexane / 10% et hyl [aceétate) affo d8d conmpound c.
(728mg, 87%\ yield) Compound/ (728nmg, 3.7 mm}y was di ssekNVeg in 18 ni of
di chl oronet hartee.  Sodi um bi carbohate (9 nL, sat. $olution) and tihi ophosgene
(0.28 nmL, 3.7 mmol) were added and the m xture stirred at roomtenperature
for I h. Then, the organic |ayer was separated, dried over sodi um sul fate
and concentrated to af d 877 NG, 99% yield of conrp nd d whi was used
in the next step vmth/qu furth{@ urlflcatlon d(85l7 , 3.7 mmol)
was di ssolved in 6H1N_ rnam de am n chI oride

erature.

salt (608.5 ng, B Uz d| et h\ﬂ 1 0 Cn1_ I)
wer e added—ard the e stl rred 0 CTlor 1§ -. The mxtu was
concentrated and to h resul ting reS| *due was ad ;'v agueous sodi Ufm '

hydr oxi de solution (13
and then cooled to roo

m.). The m xture was stirred
k

Compound g (699mg, 3.28 mmol) was dissolved in 18 mL of dichloromethane.
Sodium bicarbonate (9 mL, sat. solution) and thiophosgene (0.25 mL, 3.28 mmol) were
added and the mixture stirred at room temperature for 1h. The organic layer was
separated, dried over sodium sulfate and concentrated to afford 819 mg, 98% yield of
compound 4 which was used in the next step without further purification.

Compound 4 (8 19 mg, 3.21 mmol) was dissolved in 6 mL of dimethylformamide,
aminoguanidine hydrochloride salt (532 mg, 4.8 mmol) and diisopropy! 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 temperafure. The resulting mixture was then neutralized with aqueous 1N
HCI 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 .



tenperature. The resulting m xture was then neutralized with agqueous I N HC
and the | pitate collected to give conpound e. (472 50% vyi el d)
Corrpounds%e&?@%#é?éao.34 mol ) and f %ﬁgng 0. 34 mmol) VXEWEQUE?OQ%%?%%H in
DMF (2 nlL) and potassium carbonate (5 , 0.37 mol) was added. The m xture
was stirred at roomtenperature for 18 hours. Water was then added to the

m xture and the precipitate fornmed collected and purified by prep. TLC (90%
di chl or onet hangichibddacetesdid (D) ntlg Of26en®B8!l) s addd tpi sehiktade of compowsd g.

L S, S e et e GO B,
Stirred Ao REL e ch e 2 D P A 2t pltre BT P e

was then atooure ténimeratdreafior 18 heurs e thel dailo JTheasadtion mixsurpwasfthend by prep. TLC

(95% di chl or omet hane /5% net hangl) to affqQrd 55.7 Qf, the sulfonic acid
and 7ng denegniage FEURNE VS SIS PIE S0 bmwm@é@%@ﬁ&’e@ﬁ romethane

11 azol o3y EEpill O ka1 BARLPIE RIGRY abrsiis ping pflia pompornd [y o g
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1A11ZZ2 G IS, HZN- 00 e f g HZNNNNS NCQ NNHC Br=N~S~-N C 01 SO0
Cl 01 S=0 NH224ifpsBromo-4-(4-cyclopropyl-2-methylnaphthalen-1-yl)-4H-[1,2,4]-

triazole-3-ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide
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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. |



J e i e i

h I Conpound a (1 g, 4.8 mvol) was dissolved in 10 nL of anhydrous nethyl ene
chloride. To this m xture was added triethylamne (0.68 nL, 4.8 muvol) and ‘
the reaciy@noosia@setirred at roomtenperature for 5 m npcfGRbMs/0SHkser i de

(0.5 m, 7.2 mol) was then added at30 C and the m xture stirred at room
tenperature for 2 hours. Water and dichl oronet hane were added and the

| ayers separated. The organic |ayer was then dried over sodium sulfate and

C200 g, - o1t Sadotfortof d . 4 KRS S RprbRTRRYI: Ria (7 S f¥D. ' °
pot assi w&mﬁmphﬁéfﬂ%gﬂﬁ lﬁﬂmmu)m%mtﬁidxnkr)pmépm@m!wﬂ%m ne (56 ny,

0.2 mol) in toluene (10 nL) and water under nitrogen atnosphere
/

was addeumed ip tiisee83 36l )Rol/ Wit @Ssosbyeeler sitragan paabsphergoesadded 23 ng, 0.1
). The m xt h d to,1 C.f 3h h 0 | t

Fonper ariadifatefd B Aol tuihdn; de il B ed BI00 L S apdekloet at e,

dried ov@bleds kdtih fdthpedhifred WhiSORELIHHER hEd tHeQnidhiE exxP 8l th

g{}igge product c
that was used in the next step without further purification. npound ¢
(500ny, #Retatentned owasodiugswilfatechndvodcentiratefd. Pubification Wocdoms | N HCL(4 nl)

was added and the m e stirred at. ref]ux, for .8 hours, The sol t was
removed CEWW%S%%P% (g)tf% Ei?’f?nﬁlidh%’ %ﬁyléﬁtﬁ{?bj ﬁ’c:fg‘iﬁle%f”(’?ﬁo%c'dg g’r’ﬁ%e next
step Wi)géqut further purification. Conpound d (440ng, 2.6 nmol) was

di ssolved 1m 14 nL of dichl oronethane. Sodium bicarbonate (7 nL, sat.

sol ution) andCahpapldas@@tmg( D7 2nmbl) vés dissoived inkl ml efdiedomnttiidne. m xt ur e
stirred at,,roomtenperature for. I.h. Then, 1he or | c. | ayer S separat ed,
dri ed o dicarhosater @l S@BHB@&"H&%@H£?%C%? ortmby 3 HMoBIETS i el d of
conmpoun ' | 4 §t|hf‘e0f | hg‘réfn r . LfLcation
Corrpoungldge%%?ﬁgﬁéﬁgﬁ%ﬁt&%g%éego veé)W:I%' M{Hc%f&gg{‘ rr%%#é’ll %%Sfrram de,
am noguaepatated, dricdroeh katiindeuiate tand 8&icentyated t@afifond| §77angl 9924 geht apy |

et hyl am ne (0. , 3.2 | ) were added d . the mxture stirred at 50 C -
for 18 wemmciﬁ&%wawe%@q%ﬂ%m ARt IR taer BiRHIoREORhe resul t i ng

resi due was a‘%d(q.g S ' | uf 4 .qLhe m xture
was stirred a ISO%IH:‘ o? ?@léh%z(rﬁgrha z{éﬁlﬁéﬁ%&%;&r gghf %f@glg%{?fg%érrnégm e. The
resul ti rgnindguanidnearirddidoridecsaltr(608.2 ep, His danb)eadlisdpropii@thyaline(@.0
precipitate gpr oduct) collected to give conmpound f. 3240 , 44% yi el d)

mL, 5.5 mmol) were added and the mixture stirred at 50 °C for 18 hours. The mixturé

was concentrated and to the resulting residue was added 2M aqueous sodium hydroxide
solution (15 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 HCI and the
precipitate coilected to give compound e. (472 mg, 50% yield) '

Compounds e (100mg, 0.34 mmol) and £ (96mg, 0.34 mmol) were dissolved in
DMEF (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 5.



Corrpounds f (89nmg, 0.33 mmmol ) and g (94ng, 0.33 mol) were dissolved in DW
(1.5 niL) and potassium carbonate (51rrg 0. 37 mmol ) was added. The m xture
was stirree 2806/02635m t enperature for 18 hours. Water was PCHAR2HEO8P? 0 t he

m xture and the precipitate formed c¥llected and purified by prep. TLC (90%
di chl oronet hane/ 10% nethanol) to give 116 ng, 68%yield of conpound h.

Di chl oroacetic acid (0.04 nL, 0.46 mmpl) was added to a m xture of conpound
h (116ng, 0.23 mml), benzyltriethyl amoni um brom de (183ngy, 0.68 nmol)

and sodiumnitrite (304ng, 4.6 mol) in dibrononethane (5 nmL). The m xture
was stirred at r Braper4r(reblorerd-cyslopsepdphenylhdHols2d]- The reaction

m xture was t hertrieaoleshnylsulfanyl]-da@-ctero-ésulfainoylphenylacetamislepuri fi ed by
prep.. TLC (95% di chl oronet hane /5% nethanol) to afford 99.10 ng of the
sulfonic acid and 17.90 ng of title conpound i. WD 2006/ 026356

PCT/ US2005/ 030259 33

4-(2-(5-brono-4-(2-chl oro-4-cydaj opropyl - 6- net iyl phenyl ) -

4H 1, 2, 4-tri azidi- 3- yl t hi 0) acgtamns do) - 3- chl om zoic acid NNH2 NH2 NCS 1\
c C d br @ NNONNHEg HNJ" NNSH &N G HZN K d'NC + C d
O COON COON NN_H Cl S NC 0 on of 1 (1g,
4.5 mol ), cy boro aci d (506ny,~5 , s
(3.34g, 15.8 ngol) and tricychohexyl phosphing (126ng, 0.45) mmol) in tol uene
(20 nmL) and water (0.76 L) under ni trogen nosphere was A¥ded pal | adi um
acetate (51ng, p.23 mmol ). Theg mixture was hgated to 100 ogfor 3h and then

oA 3
cl
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Compound a (1 g, 4.8 mmol) was dissolved in 10 mL 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 b.

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



cooled to roomtenperature. Water was added and the m xture extracted with
ethyl acetate, dried over sodiumsulfate and concentrated to give 775ng of

crude 2- ¢fY fo9nd3seycl opropyl - 6- net hyl benzenam ne (2) tpet/usemwsesnso i n the
next step wi thout further purificatizggn. Conmpound 2 (775nmg, 4.3 mmol) was

di ssolved in 9 nL of dichloronethane. Sodium bicarbonate (4.5 nL, sat.
sol ution) and thi ophosgene (0.33 nm., 4.3 mol) were added and the m xture

o oS A REPenThE G1 bl h hdhiRfuc AR 1R6AAT 0h 04 85 Ay RGP 21 o

dried over so msu centrate oro-5 WO

2006/ OZ%BEdRﬁéd.dS?@Qﬁr&B&Z WWateB#tas added and the mixture extracted with ethyl
cycl opropyl - 2-i.sot hi oc%anato 3:-nmet hyl benzene (3)_which_ was used |n t he next

step  widcR@IR drief YRISOPUM Fultale ausreonesstgisdria sve(BHgf aude prrargt e

di ssol v gdga{, Hﬁép noguani di ne hydrochl ori de salt
(695 evq’%s‘%eg, :e) %fex%t ..@&%‘%@6 @qﬁﬁf%{%ﬂne (1.1 nb, 6.3 mmol) were added
and the m xt L(D@npdurrdroe(doemg5®4@ﬁn619rwa§&1sb@1ue@m Tha. oféthdrial. AR 1eNn
concentrated and to the resulting residue was added 2M aqueous sodi um

hydr oxi ddCEk@imb) was addsdppyl thwtﬂﬁeﬁtlnp@amﬂu&fqrr& kapratThsgobent wes 1, 8 hour s
and th%%lgv%i ﬁ‘ya%{?o {oo%rh%%ﬁéotfgéﬁp?@hed AR L an%ganﬂs{h% %x"%%épct hen

neutral i'Z aqueous I'N precipi ollected to

gi ve 5- awittisnt fur{hdr pltifEAioh:
cycl opropyl - 6- net hyI phen%l) AH 1,2, 4-trj azol e- 3-t hi ol é (780 ny, 66%
yi el d) Conpo dohidgmg, 36 mmi))wag,d@solvedm 14 mL of dichloromethane.

S’ié?éf’&&&dﬁ#%&s&% R Sl RARAPE e B Stghw (AHRTE 2 sy VBE 15 hour s.
Vat er wagldedany e deftvdd stirkdiatFborh Wip@Xtufafot ¢H. ThenhtRidI¥dniekGtakes The

organic |ayer was separated, dried over sodiumsulfate and concentrated to
gi ve 1ggpgated;drmm@r sodium sulfate and concentrated to afford 877 mg, 99% yield of

4-(2-(5- - 4- h - 4-, 5 6- h 4H 1, 2, 4-
trl(azf)l C%’T}ﬂ%o ‘?8) Or’(fjﬁ?a %%W&f)ﬁ%%@%ﬁgﬁqﬁep f t?c&rh was used in next
step w thout Céﬂﬁ?élﬁﬁre @47k Eatm@m)“@saﬁb@w@@ﬁﬁ; hfl, @Mlﬁleﬂgflfgﬁﬁarﬁide 0.78

nmol ) was added to a m xture of conmpound 6 S , 0.39

benzyl t ramnoguanidimeoiydroctords shit (6 ﬁlmggs 2 mmgl) and ﬂ)xsmdpylsﬂmlamm (.66t e
Foom ¢ erfplr 0 R0 3 e BRY TRt S e iR E gt S mREe ¢ hen
concent Igishfen meﬁtﬁ&ed S5dHolthd estiRBb %ﬁdﬁ@aﬁasmaaed Qpﬂacfaeo@sr &Riund LC (95%
di chl or onet hane /5%
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 (product) collected to give compound f. (240 mg, 44% yield)
Compounds f(89mg, 0.33 mmol) and g (94mg, 0.33 mmo}) 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 A
(116mg, 0.23 mmol), beﬁzyltriethyl 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 resulﬁng 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



nmethanol) to afford 88 ng, 42%yield of
4-(2-(5-bronop-4-(2-chl oro-4-cycl opropyl -

nmet h
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(5-brono- 4- (4-cycl opropyl napht hal en-1-yl ) -4H
-3-yl thio)acetam do] -3-chl orobenzoic acid NH2 NH2 NCS Br
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6 NNC. | 7 To a solution of 1 (500ny, -
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mmol ), cycl opro I4'(?o(5ohl"§n%rér@ ?ﬁ%cﬁowwhﬁﬂn yhthes¥b: um phosphat e
(1. 4299 % 04pm"rtF))I>l)4Hfid2,ﬂftr@y@ll-3}M hig)acetarpidions- @@wﬁbeﬂgﬁgacﬁrgl )pl n !to ol uene

(10 m.) and water (0.4 ni) under
acetate (23ng, O. kamI) The m xt
cooled to roomte
ethyl acetate,

crude 4-

wi t hout further

14 M. of

nitrogen atnosphere was added pall adi um
re was heated to, 100 C for 3h and then

ture. Vater added and the)®¥ xture extracted with
over soditrsyfate and co Sted to gi ve 550ng of
cycl opr naphtitaten- | ne (2y—ttat sed i n—the next step
urification. Compound 2 (440ng, 6 mmol ) was dissolved in
di chl or oAkt hane.  Sodi um| carbonate (7 ~sat. solution) and
t hi ophosgene (0.2 nlL, 2.6 mol) we added and th i Xxture stirred at room

tenperature for 1hl Then, the orgampic |layer was separated, dried over

sodi um sul fate and concentrated to afford 877 ng, 99%yield of 1 WO
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To a solution of 1 (1g, 4.5 mmol), cyclopropyl boronic acid (506mg, 5.9 mmol),
potassium phoéphatek (3.34g, 15.8 mmol) and tricyclohexylphosphine (126mg, 0.45
mmol) in toluene (20 mL) and water (0.76 mL) under nitrogen atmosphere was added
pallédium acetate (51mg, 0.23 mmol). The mixture was heated to 100 oC for 3h and then
cooled to room temperature, Water was added and the mixture extracted with ethyl
acetate, dried over sodium sulfate and concentrated to give 775mg of crude 2-chloro-4-
cyclopropyl-6-methy1benzenamine (2) that was used in the next step without further
purification. |

Compound 2 (775mg, 4.3 n:imol)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-



36 cycl opropyl -4-i sot hi ocyanat onapht hal ene (3) which was used in the next
step without further purification Compound 3 (447ng, 2.1 mmol) was

di ssol vegyg Bodotdss@f di met hyl formam de, am ri oguani di n@c@ﬁ%&&ﬁf&k@%b de salt
(355 ng, 3.2 mmol ) and diisopropyl etshylamine (0.56 nlL, 3.2 muvol) were

added and the m xture stirred at 50 C for 18 hours. The mxture was t hen
concentrated and to the resulting residue was added 2M aqueous sodi um

nydr ox{ g okt O0s(hbellnlre T KL 1S, 8EA WE o i S 818 Nour s and

t hen room erafure ere It|n neutralized

with aqu@ﬂhmltlﬁha‘thdﬂ@imﬁaﬁldnhe precipitate (pr oduct) coI | ected to give
5-am no- 4- (4- cyclopdC£ napht hal en- 1-yl)-4H1,2,4-triazole-3-thiol (4).
(240 g, 44% §PEpeyn zf?éémgd 2 mupgb s dzssvbfeﬁmmﬁ)rnlaﬁﬂdlmethylformalmde

i <50t vaiPREEHR RERAEUARIACHATIR b 62 thobe DR ovBy RaliBR Lo ot <.
vat er ‘C“’aﬁﬂ tREN6 3dBma])angde hidedind thy @ielerstsked: 0 b0 f6ot Mou’—'}@ etrate.  The

or gani ayer was separated, dried over sodiumsulfate and concentrated to
gi ve 1. Omixtye W,asqbgn @ngerdrated and to the resultlng residue was added 2M aqueous

1 i o) ARBrpepRisEX R ERh AT PR e ool it o WA H R 3 a5
4.2 mol theysso 1&%@60&% Eﬂaﬁiré' %eQEs&WQreG}vas(tﬁerpﬂ@maﬁzéd WwiR!) .

benzyl triethyl anmoni um rom de Emﬁ and sodium nitrite (2.9g,
42.1 mmoadueous 1N &Cdmdﬂtdmn@pl(tata 91uct)r¢£éleniedttm gye\&a@nsmrélf-(?adﬂato-%om

concent e BaratlrrRen pbetl HHEL Pl S SR CRam ey ool | "

chr omat ogr aphyohB&¥kdd ¢ f@bﬁfgoﬁ% @81 /elﬁa@-cﬂﬁir&aﬂatam&ea&ft&ﬁfde)b%%m 34%
yield of 4-(2-(5-brono-4- cycl opr opyl napht hal en-1 - ,

yl) - 4H lackl @) (88rag,d). 363nmlal)1wa)eajwphmd toPMF Ehindy ehd theanixture ives tijred #10

30(()2/ ((JEG%? gqgoclzl-{gjhﬁszot é}ggv(?/%s ti@‘? ﬁ‘g‘;ﬁ?ﬁﬁt%m@ﬂwf eg(Frflcted with ethyl acetate. ‘
g;* 1, 4Tﬁédr@érﬁ!: 1§yeyl~tab s DhA&S, affbd BVer3oaithPE MR R Gnd&itthtedld & N) NHZ - OH

192mg, of crude 4-(2-(5-amino-4- (2-chloro-4—cyclopropy1— -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), benzyliriethyl ammonium bromide (318me, 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-cyclopropyi-6-
methylphenyl)-4H-1,2,4-triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (7).



Sn.N.Bn Bn,NBn NCS NHZ Owe Ove O O\ CHO 4 5 6 7 HZN/kSH HN CI HzN
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MeO 0 / O¥ONO9426)56n xt ure of 8- ami no-2- napht hol 1 (8. ZgI:CTE‘a'é 2\991%(}3}12,59

benzal dehyde (16 nL, 156 mmol) and s&di um sul fate (41.3g, 291 mmol) in THE
(100 m.) was stirred at reflux over night. The m xture was cooled to room
tenperature, filtered and concentrated under reduced pressure. The

resul ting residue w3 (@-broma-dofd-cyslapynpyinaphthaden-kyhy4H( hexane/ et hyl
acetate/triethyl anili24-THaad/Ryithio)agetamida]-6ohloabbenvic acid E) - 8-

(benzyl i deneam no) napht hal en-2-0l (2) which was used in the next step

W thout further purification. WO 2896/ 026356 PCTI W63005/ 030259 38 A

m xture of 2 (12.688, 51.2 mml), Ml (6.4 L, 102 4 and NaCOH (6. 14q,
153 mmol ) in ace ¢ ature for_2 hours.
The resulting migth S S g€ di ssol ved in ether,
washed with water | and brine and cgpcentrated. The jfesulting residue was

di ssol ved in 2N H&'-THF (780 niL, 1) and stirr at roomtenperature for
1.5 hrs. The resulting solution was washed w th ether, the aqueous | ayer
basified with Na2chs and extracted fith ether. The ®rganic |ayer was washed
with brine, dried over sodiumsulfate and concentrated. The resulting

resi due was puri}¥red by col umMon&t ography ( Hex/ c 3: 1) %o give
6.94g, 78% 20 S H O HZN/gEE\S N\@
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To a solution of 1 (500mg, 2.01 mmol), cyclopropy! boronic acid (225mg, 2.62
mmol), potassium phosphate (1.49g, 7.04 mmol) and tricyclohexylphosphine (56mg, 0.2
mmol) in toluene (10 mL) and water (0.4 mL) under nitrogen atmosphere was added
palladium acetate (23mg, 0.1 mmol). 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 sod’ium sulfate and concentrated to 'givé 550mg of crude 4-
cyclopropylnaphthalen-1-amine (2) that was used in the next step without further
purification.

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-



yield of 7-nethoxynaphthalen-l-amne (3). To a stirred m xture of 3 (6.94q,
40 mmol ) and potassi um carbonate (16.6g, 120 mmol) in acetone (100 nL) was
added bewgyloohromsssde (19.0 nli, 160 mmol) at 0 C The nREE/UB200¥925%f | uxed
for 3 days and cooled to roomtenperdure. The precipitate renoved and the
filtrate concentrated. The resulting residue was purified by col um

chromat ography (Hex 100% to renove the unreacted benzyl brom de and then
W th etchyloppel-istlidORihtonaplghalenel(®) which Wadasgd éh thealext step without ‘

N, N-di benzyl - 7- met hoxynapht hal eni -1- amne (4). To a stirred solution of DWW
(30 ni) fakerpyeieetoc13 (10.65 nl, 116 mmol) over 30 minutes at 0 C. The
m xture was -t [ 1 ‘ /809, 33.2
nmol ) in DW %%)3 @%Zl@k‘n?}(&%@s V\“/gég d{s.g%ﬂﬁ%dea% %@ir%%g%h%fgﬁ%nﬁlrdg’ for six
days andniifisguaidirthydidobloriie-sabti(395 mg/®:2 pidelyend disdpussyl eeylauihe eRs@d with
di chl or onet hane and t he organic I,a%/er washed with water, aqueous sodi um

d
bi car boral.c3.2 mueplhwereaaddgd pedithevaixtuse stined af d0f &t for AhdowsnEeamixdued to afford

. - (di i - Bthoxy: | - j ch d
i nowt o e BRGNP It AR PN bl O 15 T )
and Pd/ GeaRgite(s8hionq]0 mL)"Ehdanahre(WdsQtifell at 3Q3C $ér g lastirgiaietheny dr ogen

atnosphere (40 PSI) for 18 hours. The m xture was passed . through celite and
concent caeled fo miem temmgratitigg Therssuitiag wistuptivas then npytralived mithaguestldhr aphy

oty nd SR e ol BaED elfststid ety Safhe A 0P Rambthrigtol ved i n
25 L ofl_ﬂ')_qHLpQ,qqghmag_ﬂﬁ@@j, mohg apiRld (15 nl, sat. solution) and

t hi ophosgene ((5. 34 m, 4.4 mol) were WO 2006/ 026356 PCT/ US2005/ 030259 39
added and t h&amponnd 4 (I89mecl7Ammadband Eaileraé(2-ehfoseacetamidpybenzoihe or gani ¢

I . t dri . sqdi f at t . 1 fford
1 8%g, " 35,5 BSh ey 279 Sruf 0 afReg kvt oM G L PR BRORRE Pl (7)
whi ch Was501%@ ori 1B Hdues. Veatbr whethen wilddaamt thdimi-Rere dxuabibl Gath iyl Gesmeund 7
(1.0 g, 4.4 mol) was dissolved in 10 nL of dinethyl formam de,

am nogudiiedrgaaictipsieross sspadteds diied ¢ver sodiym sglfaterand icpneentratedite givedgid
et hyl amnoed Lidd orllko. & 2nilBa - Rlo5ra IS AR 5 Bt Y Rebbf S50 2t 50 C
- ylthio)acetamido)-3-chlorobenzoic acid (6).

 Dichloroacetic acid (0.35 mL, 4.2 mmol) was added to a mixture of compound 6
(1.04g, 2.1 mmol), benzyltriethyl ammonium bromide (1.65g, 6.1 mmoi) and sodium
nitrité (2.9g, 42.1 mmol) in dibromomethane (44 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 393 mg, 34% yield of 4-(2-(5-bromo-4-(4-cyclopropylnaphthalen-1-
y1)-4H-1,2 4-triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (7).



was then concentrated and to the resulting residue was added 2M aqueous
sodium h L lution (10 nL). The m xture was stir ‘ for 18
hour s and%gdr?mgﬁgiﬁ)ed to roomtenpergture. The resulti nfégﬂ/l X 08?/230%6?3 t hen
neutralized with agqueous IN HC and the precipitate (product) collected to
gi ve 5-am no-4-(7-net hoxy- 4- ‘

nmet hyl napht hal en- 1-y|5) -4H 1,2 4-triazaole-3-thiol (8). (1.14 ng, 91% yield)
Conpound 8 ( 200ng~(2a(S7oromn--(Zrmaethoxytonethylnaphthalen-d8st ami do) benzoi ¢ aci d
(9) (174ng, 0.7 4Hnld,4-tviezdd-3dykibio)acethmidophschl@ohenzoiqacidhe ni xt ure was
stirred at 50 C for 18 hours. Water was then added and the m xture
extracted with ethyl acetate. The _organic |ayer was separated, dried over
sodi um sul fate and concentrated tqjgi ve 304ngy of

4- ( 2- (5- am no- ANz7- met hoxy- 4- met Nl napht hal en- 1-yl ) Nt 1, 2, 4-t ri azol - 3

yl t hi o) acet am 3neftor obenzoi 8_aci dof10) whi ch was Men the next step

S[eN

w thout furt 0 oacet+e—aei d , 1.2 mpel) was
added to a m xture of conpound 3 benzyl tri et hyl

ammoni um bromi de {492ny, 1.8 mmol) and sodium nitritg (828ny, 12 mmol) in
di brononmet hane (10 nlL). The m xture was stirred at room tenperature for 18
hours in the dark. The reaction m xture was then concentrated and the

resul ting resiaﬁlﬁ\'esswas purifi @d\rpyncol um chr omat ogr aphy (95% ?{j;ghl or orret hane
/5% et hanol) 24%y®ﬁéd of 4-X2-(5-brono-4- (/- nmet y-4

o affo 80 ny,
met hyl napht hal 6%—4— 1, 2, WM do) - 32T Drobenzoi ¢
2004

acid (11). WO &/ 026356-RCT/\U52Q008/ 030259 —
2- [ 5- Brono- 4- (4-cycl opr opyl naph .- en-1-yl)-4H]1,2,4]triazol -|3-yl sul fanyl ] -
N- (2- chl or o- 4- N- prgopi onyl sul f ant ﬁhenyl)acetam' dg d NM /~N4 BrN~S 0O
A 50 nL round-bottoned flask was charged with 2-[5-brono-4-(4-cycl opropyl -
napht hal en-1-yl)-4H[1, 2,4]triazol -3-yl sul fanyl]-N-(2-chl oro-4-sul fanoyl phen
-yl')- acetam de (45 ng,, 0.076 nmol),,EDC (29 ng, 0.15 mmol), and propionic

acid (6.7'L, 0.09 n u'% inthe mxturg of 5 nL THE aNeN5 nlL npt Hyl ene
chloride. To the HWNXTNTESHwas add®d P (18.3 ng,Hzlgzﬁ.ﬁkgni\IrN e

portion. The MeaCLAQ Xture wa fred oo K

COOH

COOH

Gl

N H
Br/kN)\S/Y @\
© COOH

o

11

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

putification.



at RT for 14h. The sol vents were evaporated under reduced pressure yielding
thick oily residue. The residue was redissolved in 20 nL net hyl ene

chl ori dewotdoedioz6ssewas washed with 20 nL 2.0 M aq. HCl BaI/U$208Y03033%e or gani ¢
| ayer was dried over Na2SO4. The sob¥ent was renoved by a rotavapor
yielding oily residue. The residue was purified by silica-gel colum
chromat ography with a mxture of nethanol and nethylene chloride (1:9).
18.5 ng (3 8% midtunerd 2d@3i66 g 12 vud), Mely6diankj H¥dmaw ! )wnidiNaQI(6.d4g,

TR o B 60 73]
PSNH NHRGhIting n%x’tur@‘lw%é c&&celhﬁ‘h't@&l aﬁ@ﬁfeﬁ@ﬁ@u&c A8 aiBa eHIRNIRH MR water

2- [ 5-brono-4-(4-cycl opropyl - napht hal en-

| -yl) - 4Bad Bris atidt conaerdtatt. The n¢siibimg residag Racdissiveddn 2N HaWTHH(7TE0y| ) acet airi d
e WD 2006/ 026356, PCT/ US2005/ 030259 41 (50 ny, 0.085 ), EDC (35 ng, 0.18
mol ) | B&e EQS(’%E‘)‘@ t5RRIR tppeTapre g’.fdgss hfﬁggl’llf) reslting OIHGE pas Wathed i THE
and 5 : I ' it ] ‘ .. 0.13
ol ) { A (B0 SRy OF oo it NGl e BacRath S phe proilie O, 10
sol vent layeewes wesedvitlebtine dded oedsodidnpsudfataand opnedntiiateg. The edsubdingy resi due.

The residuye was di.ssolved, in 5nL 4.0 H [ i oxane. The reaction was

stirr edreé%d“RTvaSE’b‘Fl%ia LM colgmn QB?I%W%X%%(EH%P ERDY R NS ?-8%27&%0 pressure

yi el di ng; % i €Kl ' 1. si due was washed successively with 10 nL
ey hablionainie 1 s 5

met hyl e yielding the title conpound as a |ight
yel | ow sol i dTo44tingd nfiktdre ofR® &y24e, 40 mMimdl ahy betdssiurh carboaptkt(bGbgnk0 NO2 To

1- net hyl napht hal ene (8. 0_g, 56 1) in rounpd tt | ask at Q _C was added
nitric BERel) paselons (ﬁqoorﬁ y @S a@%@ﬁmﬂr&?@#&ﬁ e J&fmmom’t@ GeThe T s most

| mpor t api: ' r é’rgpc L Ol < After the
reacti Oﬁﬁ%ﬁ%ﬁ%&gﬂeﬂ%&s’@fgg?” d orde}leiergit tggg%ﬁgrﬁg§r§%@%§l %rﬁg%&%wéé\ It was poured
i nt o 65rethovetl ahi2 Gre fllvate cvpoantateds The résahingassiduet wascpeifiodi Hyrcobeangene twi ce

and t he conbi ned benzen | ution :
chromalcography (Hzex 180‘% tourelmove the unreacted benzyl bromide and then with

ethyl acetate (100%) to give 11.75g, 83% yield of N,N-dibenzyl-7-methoxynaphthalen-1-
amine (4).

To a stirred solution of DMF (30 mL)was added POCI; (10.65 mL, 116 mmol)

" over 30 minutes at 0 °C. The mixture was then stirred at 0 °C for 30 minutes and added 4
(11.75g, 33.2 mmol) in DMF (120 mL). The mixture was stirred at room temperature for
six days and the poured into ice-water. The product mixture was extracted with -
dichloromethane and the organic layer washed with water, aqueous sodium bicarbonate
and brine, dried over sodium sulfate and concentrated to afford 13.58g of 4-
(dibenzylamino)-6-methoxy-1-naphthaldehyde (5) which was used in next step without
further purification. ‘

A mixture of 5 (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 mmol) were



20061026356 P | US2005

was washed with 10 % NaOH sol uti on, dried with Na2SO4, and concentr at ed.

Silica gelwoshisagksear aphy (Et OAc: Hexanes = 5:95) gave p?ﬂ‘fosEoo%&d% .
containing a few percentage of the otjger regl oi somer . recrfs% allized

with Et OAc/ Hexanes to give 9.0 g (43 %9 of 1. 4-Methyl-najjhthalen- | -yl
amne NH2 wm W 2006/ 026356 PCT/ U82005/ 030259 42 To a solution of

1-met hyl - 4-nj tro-napht hyl -amine (4.0 thanol . (300 nL) was
added Rarfdgedwridbe MYAUECBHFRshat rmtquﬂw@ fﬂlééh s?heprfieom layerwas atmy for
16 h. Th l. lyi trated.
pur 11 cat TR e RS A Uh e RO A 1 Bl R s

=15: 85) ﬁﬁd@Mbdﬁﬁhaﬂ@F@dwdtoxyéBn%ﬂgflnaZ)hﬂﬁﬂene (Arihibly wvaS usédl inkhe fiexdt step
et rahydr o- napht hal en- -ylamne NH2 The procedure was essentially :
i dent i calWithout Ristheppitaigagiona- Met hyl - napht hal en-1 yl ani ne as descri bed above,

thg}[,\?\z;ﬁ;dl 2 t ﬁ;gﬁc{wuéﬁ e76((1 3)09%%4 919%092%/% & E%?)?\lfedeinribtlﬁﬂ of di%ne??hﬁformamlde

4- Met hyl anﬁﬂdsgdaaidmﬂydymmidmm(mmgz@ dlenth@iNaittidiisdrophd ethyBeding (1014 of
t hi ophosgene éo 33 nL, 4.3 mol) in anhydrous nethyl ene chloride (5 nL) at 0
C was addek &7 speelyweee %@P@ﬂn@ﬂiedmm%mﬁgd atrﬁé)pﬁltﬁeyllS hewnsel fegmixtutgy, 4. 3

nol ) an Ii SO met hyl ene
chl ori deq?'a%1 dn?_rﬁ &nﬁ&ﬁa‘?&c{%ﬂe tr%reﬂ(}lé(: &I%m% %(%d&lrg Swg’m&s sc{ %Mr%ggwsgg%ﬁgddl tional 10
mn at O Hydroxide Mﬁlo\ﬁqiwﬁﬂ;)\/\ﬂrh@nﬁxt%dﬂs stidlet at SO @16t 18 Rurd A theli i ed with
Na2SO4, and concentrated 'to give dark brown oil. The oil was dissolved in

hexanes (co8legtiq roomytempsratare, The Fegultig avintuss way thenasuiralized melh aquenustlN ¢ r at ed
thi of sooyhied PSR At bR B I Rino- SR B v azi ne (0. 13
L, 4.3 rmathyingdhtidlen-Af /%é‘é}%s‘t 2, prtfinglas-tindl {8)r(12@ g, 01% hieldy Xt ure was WO
Compound 8 (200mg, 0.7 mmol) and 3-chloro-4-(2-chloroacetamido)benzoic acid
9) (174mg, 0.7 mmol) weré dissolved in DMF (3 mL) and the mixture was stirred at 50
°C 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 304mg of
4;(2-(5 -amino-4-(7-methoxy-4-methylnaphthalen-1-y1)-4H-1,2,4-triazol-3-
ylthio)acetamido)-3-chlorobenzoic acid (10) which was used in the next step without
further purification. ,
Dichloroacetic acid (0.1 mL, 1.2 mmol) was added to a mixture of compound 10:
(304mg, 0.6 mmol), benzyltriethyl émmonium 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).



43 concentrated. The resulting yellow oil was triturated wi th Et OAc: Hexanes
(1:1) to give (701 ng, 71 %vyield) of product as an off-white solid.

5- Di f | uovooredoerebe3ds (4- met hyl - na ht hal en-1-yl)-4H11. 2, 4btrivagdodrndozshi ol NN
F2ZHC "1 N SH (6 A solution of 4-nethgl naphthyl thiosem carbazide (180 ny,

0.78 mml) in difluoroacetic acid (2 nL) was heated at 100 C for 4 h. Wen
the mxture was cooled to roomtenperature, white solid crystallized out of

eact] on Mo QSR o B SMTAENEL P s Aal LR RECE0 (o
TR oo e ke i e TR

5- Fl uororret hyI tkﬂﬁ
N-N""" FH2C~I N SH To a soI ution of 4- rret hyl - napht hl yl -t hi osem car bazi de
(158 ng, 0.68 nmmol) in MOH (10 nl) and . 37 M NaOwe (0.23 nm., 1.02 mmol)
was added ethyl fluoroacetatB®-N(0.13 gh ) and stirred at room
tenperature for 17 h. The e[éc\ Xt ncentrated added wat er
and washed with diethyl et erN To’ t he aq us/ the pH was adjusted
with HO and filtered off prods s white SQ|IdIn(78 ng, 42 %yield). 'H
NVR (DMBO, 300 MHz) 6 14.26 , 8.14 (d, J= 8.4 Hz, 1H), 7.67-7.52 (m
411), 7.26 (d, J= 8.4 Hz, IHNW5~20 (dd, J= 12.0, 21.0 Ft,kll-l), 5.03 (dd,
J=12.0, 20.4 Hz, 11-1), 2.74)(s, 3H). WO 20061026356 PCT/ US2005/ 030259 44
2-[5-Di f1 uor onet hyl - 4- (4- met A\ - napht hal en- 1-yl )-4H[ 1, 2, 4] tri azol -
yl sul fanyl]-N-(2-nethyl -4-sul fanmoyl - phenyl )-acetamde NNH-/~ FzHC N S O
© | SQZNHz (O

A 50 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 (45 mg, 0.076 mmol), EDC (29 mg, 0.15 mmol), and propionic acid (6.7 pL,
0.09 mmol) in the mixture of 5 mL THF and 5 mL: methylene chloride. To the mixture

was added DMAP (18.3 mg, 0.15 mmol) in one portion. The reaction mixture was stirred
at RT for 14h. The solvents were evaporated under reduced pressu‘re‘ yielding thick oily
residue. The residue was redissolved in 20 mL methylene chloride, then it was washed

~with 20 mL 2.0 M aq. HCI solution. The organic layer was dried over Na;SO4. The
solvent was removed by a rotavapor yielding oily residue. The residue was purified by
silica-gel column chromatography with a mixture of methanol and methylene chloride
(1:9). 18.5 mg (38%) of the desired product was obtained as white solids.

2-[5-Bromo-4-(4-cyclopropyl-naphthalen-1-yl)-4H-[1,2,4]triazol-3-ylsulfanyl]-
' N-(2-chloro-4-propionylsulfamoyl-phenyl) lysinamide

CI

Br/L./L\S/\\“ y N:jE],NH3CI

NHa I

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



In a solution of 5-difluoronethyl-4-(4-nmnethyl-naphthal en-1-yl)-4H

[1,2,4]tri ?d naskhiol (53 ng, 0.18 mol ), K2CO3 (27.0 Oml) in
DMF (1.5 I‘ﬁ Og\;gés%sg%ded 2- et hyl - N- (2-qret hyl - 4- sul famylggﬁ/g%ﬂ%?@aczét am de
(47 ng, 0.18 mmol). The reaction mxture was stirred at roomtenperature
for 16 h. Upon the conpletion of the reaction, H20 (4.0 nL) was added to

t he reacte on and stirred until precipitation occurr%%lgnd filtered off

product ((79 e, P35 snmp))i BPE) (35 menOr §met), Boabys(@as)- Cé%(‘b%@ad’-@? 1H),

56 (0, el it or 0T o b g o tipctndd 71
N- ( 2- Chl cadded DMAP &irl; 0N8 mythdh) 2n bive pbrtibhloTheRk b thixidreatdsystired 6t KT 8-

t et rahydr 0- napht hal en-1-yl )-40-[1, 2, 4] triazol -3-yl sul fanyl ].-acetan de C
N-N N ~ Tor B cThesolvents wene apapqrated uadergedusgd gressure yielding thick oily residue.

ari 11, 2, A oeag e maat Aoy el Rl Re SRR i g gt
DVF (2. OfofL) hhise soiieimel wds etdporated\ufder parlubyd présstied fialding thidkesil esideet am de
(77.8 nmg, 0.28 nmol). The reaction mxture was stirred at roomtenperature

over ni ghtTheygsidue wanpypeed shcasssivels wikukd mbrmethylepe olderidgiandil @ @Liaikerr eact i on
d sti til,. 6/.02 3 o 45 i pitati
occur r ed SRt wEOBRAE o PG RE RS Wy F MR (V0,300
1H)

MHz) 8 10.14 (s, 1H), 8.03 (d, J= 8.1 Hz, , 7.88 (d, J= 2.4 Hz, 1H), 7.74
(dd, J =2.1, 8.4 Hz, 1H), 7.46 (broad s, 2H), 7.34-7.00 (m 3H), 4.33
(apparent q, J= 15.6 Hz, 2H), 2.71 (t,Reagens 7 Hz, 2H), 2.62 (q, J= 7.5 Hz,
2H), 2.28-2.08 (m 2H), 1.72-1.60 (m 4H), 1.19 (t, J= 7.5 Hz, 3H).

N- ( 2- Chl or o- 4- sul f anoyl - phenyl ) -,2 - di f |.uor hyl - 4- (4- et hyl -

napht hal en-l-yl)-4|—|—[1,2,4]tria1~ = _?—4-m 'gréﬁt@é%eetam de C N N~
F2ZHCCN-S 1 / SO2NH2 In a sol ution of

5-di f |l uoronet hyl - 4- (4- met hyl - napht hal enNOzyl ) - 4H-

O

* To 1-methylnaphthalene (8.0 g, 56 mmol) in round bottom flask at 0 °C was
added nitric acid (26 mL) dropwise. (NOTE: A slow addition of nitric acid is most

important to avoid the formation of the other regioisomers). After the reaction mixture

was stirred for an additional 15 min at 0 °C, it was poured into 65 mL of H;O. The
aqueous solution was extracted with benzene twice and the combined benzene solution
was washed with 10 % NaOH solution, dried with NaySQOy4, and concentrated. Silica gel
chromatography (EtOAc:Hexanes = 5:95) gave product still containing a few percentage
ofthe other regioisomer. It was recrystallized with EtOAc/Hexanes to give 9.0 g (43 %)
of 1.

4-Methyl-naphthalen-1-ylamine

NH;

(L



[1,2,4]triazole-3-thiol (59 ng, 0.20 mmol), K2CA3 (30.0 ng, 0.22 mmol) in
DVF (1.5 nl) was added 2-chl oro- N (2-net hyl - 4-sul f anoyl - phenyl‘) acet am de
(57 mg, OweQoogredss. The reaction m xture was stirred a %Bs%gggsrature
for 16 h. Upon the conpletion of theyyeaction, H20 (4 ded to
the reaction and stirred until precipitation occurred and filtered off
product (77.0 ng, 71%yield). IHNW (DMSO, 300 WHz) S 10.11 (broad s, 1H),

E73 %g (7d54J (_r #BO %ﬁ?ﬂz‘m?n&’gl(‘ﬂg‘hgla“ iqu“zil—ﬁphﬁlﬁ’l’fﬁu‘%‘? (4. (?Q 2516?1618(11&'-(“8 7 11 (d, J

10. 0 Hz, (3bbmL Ywaadded Ray-NReleT (4 Seoo ) The mixtuy t
2-[5-Fl uororret)?rvyl 4- (4- et hyI napht hal é emlx e SS rrecﬁur%drelr(}il%é at;\;)n)

yl sul f anfolr]16ﬂ¢ (ernmdnyoh miﬂtﬁm%bh@aﬁlof&hmmmacemaww Heri#icafion S \ 1 1
/[ SO2NH2 MO 6/ 0 6356 PCT/ US2005 46 | ol utio
5-f 1 uor o‘ﬁ%ﬁlh é(%? ?\tpﬁ’;ﬂ)g}ﬁbgaﬁ QWFE’i:gS%SS PF%&‘@)‘?‘QPm@u‘Fhl ol (89

ng, 0.33 I75% CI)3(500rrg 0.36 mmol) in DMV (2.0 nL) was added
2-chl or o= N T2- et hyl - 4- sul f anoyl - phenyl ) - acetami de (87 ng, 0.33 nunol). The
reaction mxture was stirred at roomtenperature for 16 h. Upon the

conpl etion of the reacti ¢&thylPa7(Ptefrahydrowmphtheldrd -ylamiee r eacti on and
stirred til precipitation occurred and filtered. Purified by reverse phase
HPLC resulted product as a solid in (5?,%_3 ny, 50%y| eld). iH NWR (DVMSO, 300
MHz) S 9.84 (broad s, 1H), 8.18 (d, J 24 He, 7.71-7.53 (m 7H), 7.26
(s, 2H), 7.10 (d, J= 8.7 Hz, 1H), 5.3 ™d -12 0 27.3 Hz, 1H), 5.18 (dd,
J= 12.3, 26.4 Hz, 1H), 4.22 (s, 2H), , 3H), 2.25 (s, 3H).

" N (2- Chl or o- 4- sul f anpyl - phenyl ) - 2- [ 5- f NUoronet hyl - 4- (4- net hyl - napht hal en- 1
yl)-4H1[1,2,4]triazol -3-ylsul fanyl]- actarri de d NNHFH2C N "S / SO2NH2
In a solution of

5- quororrethyI t hyl - napht al.en- &/ 4H[1,2,4]triazole- 3-thiol (89
ng, 0.33 mmoi} Eﬂgﬁi s psspgtial léwtw% o)t rrpumﬂré thil-naplhalentded

2-chl or o hinfrge & fzﬂeg*arﬁ)eé BN, ARG erPRERA Wit G SORMIA Br Sy TRenifho 33, 301 ) - The
tetrahydro-naphthalene (795 mg, 3.95 mmol).

4-Methyl-naphthalen-1-vl-thiosemicarbazide

HZN?NH
HN S

To a solution of thiophosgene (0.33 mL, 4.3 mmol) in anhydrous methylene
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,O, dried with NaySQOy, and concentrated
to give dark brown oil. The oil was dissolved in hexanes (15 mL) and the resulting
brown slmrywwas 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



m xture was stirred at roomtenperature for 16 h. Upon the conpletion of the
reaction m.) was added to the reaction and st '-

pr eci pi tatvl‘]g%&g@gﬁ(rg? ed and filtered t4g give solid (126. 3&&%2@ 02°9el d. 1H
NI\/R(DI\/SO 300 MHz) 8 10.12 (broad s, 1H), 8.18 (d, J—87Hz 1H) 8. 04
(dd, J = 4.8, 87Hz)787(s 1H) 776752(|n 5H) 746 (s, 2H), 7.11
(d, J= 8.7 Hz, 35 (dd, J = dd, J = 11.7,
25.8 Hz Comﬂ)ntramdz é"hegesuim)g Yeilov‘amk ‘é/as mlyrateeimlﬂoﬁ@ gﬁ%@l@ﬁ A ESRIws/ 030259

47 N—(2 g hyl -5, 6, 7, 8-t etrahydro-

napht hal nfi{n%r? ﬁ?ﬁe@%%@ﬁ% O[%ﬁj;vgltél??lﬁ azol - 3-yl sul fanyl ] -acetam de
Cl NN N 1 FH2C N S /. SO2NH2 I na sol ution of

4-(4-ethyl - 5 6, 7, BDiftsrahiethyd-4ndphéthelephthaldn) -SHi4HLT R ARtibale-3-thiol
4H—[1,2,4]tr|azole 3-thiol (85 ngy, 0.29 mml), K2C03 (44.4 ny, 0.32 mmol) in
DMF (2.0 nmL) was added 2-chl oro- N (2-chlprp-4-sul fanoyl - phenyl ) - acet am de

(82.6 ny, 0.29 mmol). The reaction m xt vvas stirred at roomtenperature
for 16 h. Upon the conpletion of tleHEE SH H20 (2.0 nlL) was added to
the reaction and stirred til precipitati n occurred and filtered to give
solid (73.0 ng, 47%yield). 1H NW (AME C,) S 10.15. (s, 111), 8.05
(d, J= 8.4 Hz, 11-1), 7.87 (s, 1H), 7.74 = 8,4 Hz, 1H), 7.46 (s, 2H),
7.21-7.06 (m 2H), 5.26 (d, J= 48.0 Hz. 2H), 4.29 (apparent g, 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, 31-1). Using the appropriate starting materials, the

fol | owi ng Corrmwldﬁombewm&l@ﬂrrﬁghmyl thivseardibagitle 4180 ®GO0.F8 idmélpén Met hods
di scl osed above:

2-[5-Br orﬁsﬂmregce@ma@hddunleby@a Isgtediny |1%t<ﬁ§crr)4phhewepihmnnmw copied#0)| e- 3- y!

sul f anyl S
2u[ 5- B?/o]rﬁ%o%kt%l?p CAror 8” tecsléclfi%gtpf%/allﬁgéﬁe ny f%gwt%f tT P |c8121‘(3)‘itg1 °§e yl sul f anyl ]
- N‘ (2- chjredwtsd Z&HL foﬁﬁ@%!nﬁil%y hdrded d@rdkture. Filtration gave (179 mg, 79 %

[5 Br onp- 4- (2-chl oro cl opr opyl net hyl ) napht hal en-1-yl ) -4H [
2,4] - tryl%lébpr@dBGt@IasMIﬂf%?}/lﬂ] N- ( 2- chl or o- 4- sul f anpyl phenyl ) acet ani de

5 -Fluoromethv1-4-(A-methvl-naphfhalen— 1-y1)-4H-[1.2.4]trizole-3-thiol

»
FHZC/AN)\SH

To a solution of 4-methyl-naphthlyl-thiosemicarbazide (158 mg, 0.68 mmol) in
MeOH (10 mL) and 4.37 M NaOMe (0.23 mL, 1.02 mmol) was added ethyl fluoroacetate
(0.13 mL, 1.37 mmol) and stirred at room temperature for 17 h. The reaction mixture
was concentrated, added water and washed with diéthyl ether. To the aqueous layer, the
pH was adjusted with HCI and filtered off product as white solid in (78 mg, 42 % yield).
'H NMR (DMSO, 300'MHz) 3 14.26 (s, 1H), 8.14 (d, J= 8.4 Hz, 1H), 7.67-7.52 (m,
481), 7.26 (d, J= 8.4 Hz, 1H), 5.20 (dd, J = 12.0, 21.0 Hz, 1H), 5.03 (dd, J = 120 204
Hz, 1H), 2.74 (s, 3H).
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-(2- chl oro-4-sul fam)yl henyl ) acet am de “

2- [ 5- Br ono- 4-lpe spluioneafidydifleromsilyiené-methy]-paphthalen-1-yl)-4H-
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using a high throughput cel | -based assay using -1 expressing firefly
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51.5 Hz, 1H), 7.11 (d, J= 8.0 Hz, 1H), 426 (s, 2H), 2.82 (s, 3H), 2.27 (s, 3H).
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N-(2-Chloro-4-sulfamoyl-phenyl)-2-[S-difluoromethyl-4-(4-ethyl-5,6,7,8-
‘tetrahydro-naphthalen-1-yl)-4H-[1,2,4]triazol-3-ylsulfanyl]-acetamide

Cl
O
FZHC/(N)\S/\XS) SO,NH,

In a solution of 5-difluoromethyl-4-(4-ethyl-5,6,7,8-tetrahydro-naphthalen-1-yl)-
4H-[1,2,4]triazole-3-thiol (85 mg, 0.28 mmol), K2CO3 (41.8 mg, 0.30 mmol) in DMF
(2.0 mL) was added 2-chloro-N-(2-methyl-4-sulfamoyl-phenyl)-acetamide (77.8 mg, 0.28
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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enpl oyed (Platt et al., Journal of \froI ogyc(|1998) 72. 2855-2864: Effect
of CCR5 and C4 cell surface conc,@qtlratl onSl i nfection by

macr ophaget ropi ¢ i sol ates of hun/w\t cy virus type 1). The cell
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| uci ferase under the control of the H V- prom)ter (long term nal repeat,

i. e, LTR. HV-1 infection of II line stimulates the transcription
of luciferase fromthe H V-1 pro 2 d the luciferase gene expression

| evel 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 HV-1 in blood using a centrifugation-indicator cell assay;, and
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prec1p1tat10n 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, J=10.0 Hz, 1H),
7.87 (s, 1H), 7.75-7.54 (m, 5H), 7.46 (broad s, 2H), 7.18 (t, /= 50.0 Hz, 1H), 7.11 (4, J =
10.0 Hz, 1H), 4.32 (s, 2H), 2.27 (s, 3H).

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

N~N
FHzC/( )\S/\( @\SOZNHZ

e



infection. The level of luciferase expression in these cells served as an
indicator for cell replication in the presence of the conpounds. Procedures
for conmpomododearbiseg and | uciferase activity determ naty chft/I -80 gsg same as
for the virus infection tests. The otdger WO 2006/ 026356 PCT/ US2 85 30259
50 toxicity assay utilized HeLe-JC53 cells and a commercially avail able MIS
assay kit (Prorrega) t hat neasures the mtochondria function of the cells.
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3 mmol). The reaction

In a solution of 5-fluoromethyl-4-(4-methyl-naphthalen-1-y1)-4H-[1,2,4]triazole-
3-thiol (89 mg, 0.33 mmol), K2CO; (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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-
I

QJI-hg
3

Cl

O
FHZC/AN)\S/\‘g SO,NH,

In a solution of 4-(4-ethyl-5,6,7,8-tetrahydro-naphthalen-1-yl)-5-fluoromethyl-
4H-[1,2 4liriazole-3-thiol (85 mg, 0.29 mmol), K,CO3 (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 sti;'red til
precipitaﬁon occurred and filtered to give solid (73.0 mg, 47% yiéld).
1H NMP (AMZ0, 300 MHE) 8 10.15.(s, 1H), 8.05 (d, J=8.4 Hz, 11), 7.87 (s, 1H), 7.74
(d, I=84 Hz, 1H), 7.46 (s, 2H), 7.21-7.06 (m, 2H), 5.26 (d, J=48.0 Hz. 2H), 4.29
(apparent q, J= 15.6 Hz, 2H), 2.71-2.58 (m, 3H), 2.25 (5,1H), 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)-4 H-[1,2,4]-triazole-3-ylsulfanyl)-
N-(2-chloro-4-sulfamoylphenyl)acetamide

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

2-[5-Bromo-4-(2-chloro-4- (cyclopropylmethyl)naphthalen— -yl)-4H—[1 2,4]-triazole-3-
ylsulfanyl]-N-(2-chloro-4- SLﬂfamoylphenyl)acetamde

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

Me
0

B =

™ >

2-[5-Bromo-4-(4-cyclopropyl-5,6,7,8-tetrahydronaphthalen-1-y1)-4 H-[1,2,4)-triazole-3-
ylsulfany!]-N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(4-ethylnaphthalen-1 -yl) 4H-[1,2,4]-triazole- 3-ylsu1fany1]-N (2-chloro-4-
sulfamoylphenyl)acetamlde

' 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—cyclopropquumolm— -yl)-4H-{1,2 4]—tr1azole— -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-y1)-4 H-[1,2 4]-tr1azole- -ylsulfanyl}-N-(2-
chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(1-methylacenaphthene-5-yl)-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-
cl_ﬂoro-4-su1fam0y1phenyl)acetamide

2-[5-Bromo-4-(1,1-dimethylacenaphthene-5-yl)-4H-[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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resistant to current non-nucleoside
drugs. Virus stocks were generated by cotransfection of plasmid DNA encoding VSV-G
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, aHeLa-JC53
cell line that expresses high levels of CD4 and CCR5S 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 feplication). 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 exprésses high level of luciferase without virus
infection. The level of luciferase expression in these cells served as an indicator for celi
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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toxicity assay utilized HeLe-JC33 cells and a commercially available MTS assay kit

(Promega) that measures the mitochondria function of the cells.

Using similar methods as described above, 2-[5-bromo-4-(4-
cyclopropylnaphthalen-1-yl)-4H-[1,2 4]triazol-3-ylsulfanyl]-N-(2-methyl-4-
sulfamoylphenyl)acetamide and 2-[5-bromo-4-(4-ethylnaphthalen-1-yl)-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-(cycldpropylethynyl)-l ,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 ECsq 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. Compoimds were
compared for activity on i;vild'type, Y181C and Y188L mutant reverse transcriptases.

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

Results
Compofmds of the invention were tested against the wild-type and four mutant
HIV reverse transcriptases. The results are listed in Table 1 as ECsq (nM) and 1C5q (nM).
In the Table, A represents < 50 oM, 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 ECsg and ICso.
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CLAIMS
We claim:
1. A compound of formula A
RO
N
RVL )\s)\W :
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,NR'R";

P is selected from the group consisting of (a), (b), (c) and (d)

R!is selected from the group consisting of Cl, Br, I, CH; CF3, CHF;, and CH,F;

R}isHor CH; :

R'and R" are independently selected from the group consisting of H, 1ower 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



RS NQ(A wherein: Qis selected fromthe group consisting of CO2H or a
salt thereof, CONR R', SO3H or a salt thereof, and SO2NR R'; P is sel ected

from the grewmosonsissting of (a), (b), (c) and (d) R4 U pMNyBheodiBoRb | R6 \I
-\ R R RPRP (a) (b) IVVfv R R6-¢6R6 R6 RT RPRla R6 RO Ro (c) (d)
Rl is selected fromthe group consisting of d, Br, I, CH3, CF3, CHF2, and
CH2F;, R3 is Hor CH3; R and R' are independently selected fromthe group

consi sting of H, | owitrogdnkatdm to FAIh tigeire @lakhdd foktbs Ul Ut R E-Mehberene or nore
OR, CO2R, NHR, NR2, or CF3 groups wherein Ris Hor |ower alkyl, or R and
R' together with t hehapgeoxstisFing6356 PCP/ 1JS2005/ 030259 67 ni trogen atomto

which they are pbfa006dq %I'Bﬁ’ﬂhéérl%isl? cgh'sisti?é c&fCl[r%rEWé%gd éﬂégﬁ@r ocyclic ring; R

is selected fromthe group con Ing o methyl; R' is
sel ected from t Reisgeloctpd omsthe gionp cafsisting offebogenatétisyl, etaylptopylpr opy! |

| ndependent |y sel cct BPPPENPIERERR ST et o Br el £,

R* R’ and R® are independently selected from the group consisting of H, F, Cl,
Br, CH3;, CF3, CFH,, CF>H, isopropyl, cyclopropyl, OCH3, OH, OCF;,
NH; and NHCHj;

U and U' are independently selected from N and CH;

R’ is selected from the group consisting of Cl, Br, I, CH;, CF3, OCHj3, isopropyl,
cyclopropyl, tert-butyl, and cyclobutyl; and

R® R’, R"and R are independently H or CHj;

with the provisos that, when Q is SO,NHj,
R! is not methyl unless R is halogen, cyclopropylmethyl or C3-Cs cycloalkyl, and
- R”is methyl only if R® is methyl.

2. The compound of claim 1, wherein none of R4, Rs, and R® are OH,
NH2 or NHCH3.
3. The compound of claim 1, wherein P is not substituted phenyl and

at least one of R*, R’, and R® is other than H or CH.

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 R, R®, and R® is other than H or CHj_

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

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



Br, CH3, CF3, CFH2, CF2H, isopropyl, cyclopropyl, OCH3, OH OCF3, NH2 and
NHCH3; U and U are independently selected fromN and CH, R7 is sel ected

fromthe grpgRyfRASEsting of A, Br, I, CH3, CF3, OCH3, j [
cycl opropyl, t%rt-butyl, and cycl obutyl; and R8, R9, ngciﬁlﬁzﬁ%%opg

i ndependently Hor CH3; wth the provisos that, when Qis SO2NH2, Rl is not
nmet hyl unl ess e is hal ogen, cyclopropyl nethyl or C3-C6 cycloal kyl, and R7

is nmethyl only if is AN f i mgr in none of
R4, R5, and R6 ar eRﬁSC]—I, ﬁﬁ;% °ﬁﬁi&%&£§‘%%§%§gpn%oaun§§%@e%w. m i,%cy\her ein P
is not substityied enyl d at |least o RS R6 is other than
Hor CH3. 4. TRe &Y hﬁg@ﬁamﬁﬁegﬁogpﬁgrfs %8@5’§%¢%§23@u@&tut ed phenyl and
R6 is not nethyl. 5. The conpoun f .cl.aim2, whereip i S t _substituted
phenyl and at Ieas? one CORZROEFQngOCé%HI R@’hF@mo‘TaﬁgP?khéﬁ’Wdc}{kq%ﬁS, 6. The
conpound of claim3, wherein P is_not substitut eg_ phenyl and at |east one
of R4, R5, and R6 i% ot hEle qomneun efclamy/, whererodss 02d@BerCT/ LTS2005/ 030259
68 7. The conpound of claim2, wherein Pis a'sulbstitut ed naphthyl and R
is selected from th&.gr olie womsiued piwgainf7, Bhere@R, is BFe@d RasdCICF2H. 8. The
compound of claim7, wherein each of R4, R5, and R6 is H 9. The conpound

of claim7, wherei n1RP i Bhecomimpidpfdlaim) whites B arpaubstttuedl qolhalinoé, wher ein
Rl is Br and Ris C. 11, The conpound of claim2, wherein Pis a substituted

quinoline or is5@aHbINRI AR aRleRed fiBnSEb 8P dodsistiiy bhBr, TR WFIEOaSl sting of
Br, CF3, CFH2, and CF2H. 12. The conpound of claim 11, wherein each of R4,
R5, and R6 is UFZH.l?’- The conmpound of claim 11, wherein RP is cycl opropyl.
14. The compound of claim 11, wherein R is Br and Ris d.

12. The compound of claim 11, wherein each of R*, R®, and RéisH.

13.  The compound of claim 11, wherein RP is cyclopropyl.

14, The compound of claim 11, wherein R’ is Br and R%is Cl.

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



15. The conpound of any one of clains 3, 7, and 11, wherein Qis SO02NH2.
16. The compound of any of clainms 2, 4, 9 or 11 V\/nerei n Qis COZH 17 The
conmpound of claim 16, wherein the salt is Na', K+, (l\{-fg

salt. 18. M%ﬁ‘é’ﬁ/ﬁ%ﬁé?ﬁjtl cal conposition conprising a com?gif 2‘1915/"%?%%? of
clains 1-17 in conbination with one onore pharmaceutically acceptabl e
carriers. 19. A conpound having a structure according to any one of Fornula
A WD 2006/ 026356 PCT/ US2005/ 030259 69 N-N H Rl--~ N)WIN4 QG R2 OR
(A) wherein RR is Cl-3 al kyl, 3 CHF2 PF, -d, -Br, -NH2, or
hydrogen; R2 is an aryl or hetg éﬁ i gt ai ni ng a cycl oal kyl or

het erocyclic group which can be further subg uted with al kyl, cycloal kyl,
aryl or heteroaryl noieties, Qig ™ C3-5 cycloalkyl, Wis S, 0, or an
optionally substituted amne; X and Y are independently CH and N, and Z is,
CH2, NH, NR, 0, or S, where Ris optionally substituted N-al kyl, Nacyl, or
N-al kyl -acyl; R3 is d _3 alkyl, -CF3, - 2, -CH2F, -d, -Br; and R4 is
COON, -COR or -S(0)2R, wherein R is -NH2 or -NH(al kyl), 20. The conpound
of claim20 wherein R2 is 4-Qnaphth-l1-yl or 4-Q phen-1-yl. 21. The

conpound of -l HoigR, isiiereiyn -8, Lenh Coand -8 J0HNSE njdigfn; COON. 22, The

compound of claim 21, wherei'n Q1Is cycl opropyl The corrpound of claim
21, wherein Wis S. 24. The conpound of  claim 22 vvherel n Wis S. 25. The
conpound of clRsiinfparyl grhsiapEyRIoil copiming hasloalkat eigkaterocyclic group

which can be further substituted with alkyl, cycloalkyl, aryl or heteroaryl

moieties, Q is a Cy.5 cycloalkyl, W is S, O, or an optionally substituted amine;

X and Y are independently CH and N, and Z is, CH,, NH, NR, O, or S, where R is
optionally substituted N-alkyl, N-acyl, or N-alkyl-acyl;

Rj is Cy 3 alkyl, -C¥Fs, -CHF,, -CH,F, -Cl, -Br; and
R41s COOH, -COR’ or -S{O),R’, wherein R' is -NH; or -NH(alkyl).

20.  The compound of claim 20 wherein Rz 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

Rj3is methyl or Cl.



26. The conpound of claim 25, wherein Rl is Br, R2 is naphthyl, and R3 is
methyl or d. WO 2006/ 026356 PCTI US2005/ 030259 70 27. The conpound of claim

26, which i syo2obbodgsseno- 4- (4-cycl opropyl -
napht hal en-1-yl ) - 4H-[ 1, 2, 4] t ri azol - 3- yhgul f anyl J- N- ( 2- chl oF 65 2% G Fanoy! -
phenyl ) -acet am de or 2-[5-brono-4-(4-cycl opropyl - napht hal en-1-yl)-4H |

1,2,4]triazol -3-yl sul fanyl]-N-(2-chl oro-4-carbanoyl - phenyl ) - acet am de. 28.

The conpound of cl a7 26Thedbnduh$oiZldiRr 1% GRRh4s 1-45-Byved P 41@961 ropyl-
napht hal en-1-yl)-4H-[1, 2,4]triazol - 3- yIsuffanyI] N (2- met hyI sulfarmyl

pheny! ) - acet am dfaflen2r-{5: 4?1 ﬁ@gﬁw&é}r? hH*aR{ S %3@% lﬂ%lﬁfn@y 1)-4H |

1,2,4]triazol -3-yl sul fanyl pheny et am de. 29.

A corrpound of erein RL is
CLi3 Bl kyl s - nﬁ’ﬂa%ffwe?éd?ﬁ %ﬁﬁﬁrcwl%éﬂ%pﬁéa@? I

4- Q naphth-1 -y or an
optionally subbﬁf g'g'ﬁsﬂfgén)ﬁ?m@(gék’r%’%ﬁ’%ﬁm%y@%%'a@—ﬁlde CHzZF, -d,

-Br; and wherein R4_is or -S(O2R , wherein R is -NH2 or

-NH( alkyl). 30. Th&:-co P@PHQ:‘PféilWS?@ wikieh ieZ-{-proms-4-ghrcyclopEo¥émpound of
claim30, wherein R is NH2 and R4 is other than COON. 32, The conpound of
clai m 30, wher siphttRlent 5y OHReH 2 Hiainzpl-3-yBeifaryHeN <omsduihd-wifaobdi m 32, wherein
Qis ethyl. WD 2006/ 026356 PCT/ US2005/ 030259 71 34. The conpound of claim
33, wherei n R3phenyhhkermideror 2t Foydbmo-438-cydibgropyirpphthedlentl-d)-4Hm 34, which is
2- [ 5- brono- 4- (4-ethyl - napht hal en-1

-yl) -4H-[ 1, 2, 4}1t 2, 4 R 2dot-3-y¥dusfeth I RNY(RImdshy 2 bt 531 Ah &y seRithde.

29, A compound of Formula A

Y A
apge!
. 0 Ra

(A)
wherein R is Cy3 alkyl, -CF3, -CHF,, -CH,F, -Cl, -Br, -NHa, or hydrogen;

Ry isan 4-Q-naphth-1-yl or 4-Q-phen-1-yl-, Q is Cy.5 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)gR', 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 Ra is other than
COOH.

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

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



phenyl ) -acet am de or
2-[ 5-brono-4-(4-ethyl -naphthal en-1-yl)-4H[I, 2, 4]tri azol -

yl sul fanyl ], - chl.or o- 4- car banoyl - phenyl ) - acet am de ound of
formula R Nwﬁé&ﬁggﬁg z RI~~~S ONR N ha wher ei n: slg(gréﬁjég({g) % om t he

group consisting of (a), (b), (c) and (d): fVW R6_ R4 R6-~ ~~ R4 R5 \R5
RP RP (a) (b) R4 R6R7R6 R P11 RPR61 RO RIO (c¢) (d R is selected
fromthe group consis 2F R2, and
R2' are independent%y se ec"{men O?naBgfctl%m 3%_%%“%31{ S%I ng g%ﬂﬁl" opt| onal |y

substituted Cl1.5 ac ac 4a k X n an acyl group
derived froman a- ajhgl nolgi cgmpﬂgﬁ %X{%Igéﬂ' 1 ﬁﬁygfgg Eﬁ’t%&fl?tﬂglm t he group
consi sting of t hyl ; 0 6356 PCTI S2005/ 030259 72
RP is select ednafppg’i‘?{eflﬁeyéﬂgﬂﬁ 72@ Geal3- Vg ]%EF“Y OE’( yiandpy | |
i sopropyl, cyclopropylnethyl and C3.6 cycl oal kyl
phenyl)-acétamide or 2- [5-bromo-4- (4 ethyl-naphtha en- 1-yD)-4H-[1,2,4]triazol-3-
ylsulfanyl]-N-(2-chloro-4-carbamoyl-phenyl)-acetamide.

36. A compound of formula

wherein;

P is selected from the group consisting of (a), (b), (¢) and (d):

(©) @
R!is selected from the group consisting of Cl, Br, I, CH; CF3, CHF,, and CH,F;
R?, and R are independently selected from the group consisting of H, optionally

substituted C;.s acyl, 1-(Ca4 acyloxy)Ci.s alkoxycarbonyl, and an acyl group
derived from an o-amino acid;

R*is H or CH3;

R°is selected from the group consisting of Cl, Br, CF; and methyl;



R4, R5 and R6 are independently selected fromthe group consisting of H F,

ad, Br, CH3, CF3, CFH2, CF2H, isopropyl, cyclopropyl, OCH3, OH OCF3, N -12
and NHCH3 are i ndependently sel ected from N and CH R7 |s sel ected
from the gw&%’”@%zﬁ%ﬁ%tu ng of O, Br, 2 CH3, CF3, OcH3, P LLR08Hps

cycl opropyl, tert- butyI cyclobutyl %d met hyl ; and R8, R9, R10 and R' are
|ndependently Hor CH3;, wth the pI’OVI sos that, Wnen R2 and R2r are H Rl

i s not nethyl ml clopro only if R6 is
methyl. 37. T ergco%ﬁ%grf’i?nb@e f%‘.l’r%"%ﬁ%“\%ﬁg PP(Bﬁ’HP@ p('i‘?py AfSOpﬁg’yYand R6 are

OH, NHZ or NHGY8BoprdfylmEhs]l, @ﬁmyafbl@ikyel aim 36, wherein P is not substituted
phenyl and a&zal east qsne of 56 is other than H or_CH3. 39. The
conpound of cRaifnag R \%%Wé?ﬁ?nﬁﬁqﬂé’ Sﬁle%tﬁ‘l!) mythe ggup rAting AEHE. Re-li s not

met hyl . 40, Thg ¢ ?@?ﬁ'@ﬁ}gcgin ?b%yl ‘g?ﬁg;rﬁb lPOC’Ph,"(?FI éé??NI—ig%@d phenyl

and at |east one 0 han The conpound
of claim 38, WHEin P is not substltut ed phenyl and at Ieast one of R4,

R5, and R6 is r, ound of claim 37, wherein Ar
is a substitut eadlraeta Wg?peng?{ﬁ%bc%gﬁgﬁnﬁ fomthe group consisting of
Br, CF3, CFH2 R7as1£éle@l%'dl'ﬂron43}e g'fch.@ mmmgrwapfslct THY €8, O] Sbptopach of R4,

R5 and R6 is H_ 44. The conpound of claim42, wherein RP is cycl opropyl.
WO 2006/ OZGSSGYWPEEQ@UE#W% butyl agg methyl aE?El)npound of claim42, wherein

R is Br and 'ﬁssRURIOa‘h@R‘TQQﬁE&BﬂHﬂQ'IQfor@ im37, wherein Pis a

substituted quihol'ine or | soqu] nol 1_.ne and IS sel ected fromthe group
consi sti ng with Bre,roAs tigrHphendRicand ¢ H47. The conmpound of cl ai m 46,

\Il?w;eirgl ng?ggr%ﬁ ndtme%iyl unf%sﬁ@jls cyclopropyEI)’ Ehe conmpound of claim 46, wherein

R’is methyl only if R® is methy!.

37. The compound of claim 36, wherein none of R4, 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, Rs, and R is other than H or CHa. |

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*, R%, and R® is other than H or CH;,

41,  The compound of claim 38, wherein P is not substituted phenyl
and at least one of R*, R’, and R® is other than H or CHj

42.  The compound of claim 37, wherein Ar is a substituted naphthyl
and Ri is selected from the group consisting of Br, CF3 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.



49. The conpound of claim46, wherein, R is By and Ris . 50. The
conpound of claim38, wherein R2 is acetyl or 2-acetyl- propoxycarbonyl. 51.
The conpound of claim 37, wherein R2 is acetyl or 1- acetoxyethoxycarbonyl.
52. The comuoenseisecl ai m 46, wherein R2 is acetyl or 1PCT/US2005/030259

acet oxyet hoxycar bonyl .
wherein R2' is H 54.

53. The conpoumd of any one of clainms 50, 51 and 52,
The conmpound of any one of clains 38, 42, and 46,

wherein R2 and R2' are both H.

45.

46.

The compound of claim 42, wherein R is Br and R°is Cl.

The compound of claim 37, wherein P is a substituted quinoline or

isoquinoline and R' is selected from the group consisting of Br, CF3, CFHj, and

- CFH.

47, The compouna of claim 46, wherein each of R?, R’, and R®is H.

48.  The compound of claim 46, wherein R 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
H.

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

R? are both H.



