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TRANSCRI PTASE Rel ated Applications This application clainms priority of US
provi si onal applications 60/604,219, 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 enzyme inhibitors for treatnment of disease. Mire particularly, the
invention deals with the in vitro and in vivo inhibition of HV reverse
transcri ptase as a nethod of treating H V infection. Background of the
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Numerous treatments for HIV are known in the art, and among other

pharmaceutically active compounds, reverse transcriptase inhibitors have provided
significant therapeutic effect to many HIV infected patients. For example, lamivudine
(3TC) or zidovudine (AZT) are relatively well tolerated antiretroviral drugs. However,
numerous viral strains have recently emerged with marked resistance against these
compounds. To overcome resistance to at least some degree, new nucleoside-type
inhibitors may be administered (alone or in combination with other nut:leoside-type
inhibitors), and exemplary alternative drugs include stavudine (d4T), didanosine (ddI),
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
patient may receive a protease inhibitor (e.g., saquinavir, indinavir, nelfinavir, etc.),

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



nucl eosi de reverse transcriptase inhibitors, non-nucl eoside reverse
transcriptase inhibitors and protease inhibitors. Unfortunately,

conbi nati on therapies of protease inhibitors with nucleoside reverse
transcriptase inhibitors are often poorly tolerated and frequently lead to
premature termnation of the therapy2 Therefore, nost current conbination
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several disadvantages still remain. The cost of currently-known non-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. Therefore, 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.

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], K103N-K101Q, K103N-L100], K103N-F227L,



PCT/ US03/ 27433, filed August 22, 2003, which was published as WD 2004/ 030611
on April 15, 2004. United States patent 5,939,462 to Connell et al.

di scl oses a | arge nunber of substituted heterocycles, useful as NPY5
receptor antagonists, some of which are S- triazolyl nercaptoacetanilides
simlar to general structure 1 below. ginoneau et al., in international
patent publication WO 2004/ 050643, disclose tetrazoles and a few triazol es
having structures simlar to those of the present invention, having reverse
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Accordingly, the present_invention provides conpounds that inhibi t HV
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phar mac e Uinhibdore itions for treat ment of HN, and net hods of treatnent
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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.

In formula 1, R! is halogen, lower alkyl, lower alkenyl, or lower alkynyl, wherein
the lower alkyl, lower alkenyl, or lower alkynyl groups may optionally be substituted,
preferably with one or more halogens. R is H or methyl, and the substituent R° is H,
halogen, CF3, lower alkoxy, or lower alkylthio. Q is CO,;H, SOsH, CONR'R" or
SO,NR'R", wherein R' and R" are independently H, lower alkyl, or lower alkyl
substituted with one or more OR, CO;R, NHR, NR;, or CF3 groups wherein R is H or
lower alkyl, or R' and R" together with the nitrogen atom to which they are attached form



the invention or a pharmaceutically acceptable salt thereof. Detailed
Description The term"al kyl" as used herein refers to a cyclic, branched, or
straight hydrocarbon radical in which all of the carbon-carbon bonds are
single bonds, and the term"lower alkyl" refers to alkyl groups of one to
ten carbon atons. The term "cycloal Byl" as used herein refers to a cyclic
or polycyclic alkyl group containing 3 to 15 carbons. A cycl oal kyl group
may conprise nultiple condensed rings in which one of the distal rings nay

be ar oma{4-¢5{ er §-membegedhelerptycliceinzaPyid an afiRhttia-dr heterobMatic Shghavasig y, the
term"al kenyl" as used herein refers to a cyclic, branched, or straight
hydr ocarsubstituents asles¢ribedrin spredetaid belowk e of t he carbon-carbon bonds is a
double bond, and the term"lower al kenyl" refers to al kenyl groups of one
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al kyl , teroaryl -l ower al kyl .. or 5 _heterocycho-lower alkyl. Simlarly, the
term"ar ?Wﬁnatl‘%eqr@r@ﬁfrﬁacﬁﬂ 195&&@0&@&})& S%?%P#l Ar is an aryl or heteroaryl
group. The terns "aryl"™ and "Ar" are used interchangeably herein, and refer

to a nmgmﬂb&cgmmﬁl ycyclic hydrocarbon group of 6 to 14 carbons, having
at least one aromatic ring which provides the point of attachnent of the

group. Pol ycyldeitermatalkyl" as esegd hereityreifiers to 4 eyslligs ranehedger steaight bi phenyl) or
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"het er oaued ﬂBw@fall&ﬂ%ﬁ’éﬁQUﬁlkPFgfohﬁ%f@fe&o tRshrbdi K6wBaATHE By herein and
refer to a saturated, partially unsaturated, or aromatic cycloal kyl or aryl

group, "Resleallylhasnsediherein rajers do gcycliewr prbycyelis allsylrgrayn cantainimgyd tp 18r
mul tipl %arcb%lqg eﬂ%%@lo&lk?ﬂéro&ﬁ n%y’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 carbon-carbon 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-yl, 1,2-dihydronaphth-1-yl, 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



napht hyri dyl, quinoxalinyl, quinolinyl, or indolizinyl) in which at |east
one carbon atom in a ring has been replaced by a heteroatom The term

"het eroatonf’ as used herein refers to an atom other than carbon (typically
S, 0, Por N. The terns "heteroaryl” and "heteroaronmatic" refer to
heterocycles in which at |east one hetgrocyclic ring is aromatic. Still
further, the term"optionally substituted" as used herein neans that one or
nore hydrogen atons that are covalently bound to a group or substituent as

defined above, .or a free electron pair on a nitrogen or phosphorous atom
may be reBFEIREYFIpjower Maﬁ%ﬁ@ﬁ%‘gﬁﬂnnWJWMﬁrﬁ@?fo§Bb9t°‘i’ WEEClLt ed
fromthe 115k d Ar, aryl-lower alkyl, OH SH OR SR QAr,
SAr, S(O)%%@:W&ggﬁpéo Ar, hal ogen, CF3, OCF3, SCF3, NH2, NHR, NR2,
NR3+, NHCOR, NHuO%rms NeiS{'=mdRAr" hitdSsedinterchadgSaiil Rhefdib@adrefeNo2, CN, CO2R,
CONH2, CONHR, R2, =0O\,R,, heteroaryl,_ and heteroaryl-lower alkyl. In the
above sungop?wg@ or pﬁygiclac&xé%oc omdn 10 14 qazhaps, havingest leaskgne 1 |
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i nvent i ongrospemay hatdiiolaediririgs de.g Obiphenyt) a>cbhdérsed Hagsinphigatiracieasdghe al
activity (as, conpared taq the u%aified conpound) .and wherein the podified
conmpound FBE isaspmalie.d6 8hd A frie ongplBd-yh Baphtisr ranthryliop phenantirgh)-ap| y
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(e.g., lynph node or spleen Conver si I'nvention
into a praed teferfto anatibated) Patiiatly uhsatinated, dhweomatic vecloklkyg or siryliggsup, oxi ¢ f or
safe system_c adm pistration, ere the unnodified conpound is poorly 6
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f or mat i onirnd ribfNRas beeMréplacedibyal leetdibiony. THYAetdy "letérontehtars usethkeréinpéfese.
Direct inhibition includes suicide, conpetitive and non-conpetitive

i nhi bi t i ofp, amatpwytherithan aspamitynieally 0.1 ordNhglhst terms (hetgroaryBrandn o

non- nucl egs| .ef kg LNhi.Bi 1] e depl.etion of
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that the titer of a virus in a sanple is |owered. The reductign may be
ef f ect ed Merahydipgenafoys thaharesoyalently bound to a group or substituent as defined

above, or a free electron pair on a nitrogen or phosphorous atom, may be replaced by a

covalently-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, SOzR, SOAr, halogen,
CF;, OCFs, SCF3, NH;, NHR, NR;, NR3+, NHCOR, NHCOAT1, NHS(=0O)R,
NHS(=0)Ar, NHSO;R, NHSOAr, NO,, CN, CO;R, CONH,, CONHR, CONRy,
C(=O)R, heteroaryl, and heteroaryl-lower alkyl. In the above substituents, R is lower
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



including partial or total inhibition of viral replication, partial or total
i nhibition of viral protein processing or assenbly, inhibition of viral
entry into or exit froman infected cell, and/or clearance of the virus
froma systemvia an i mmune response to the virus. The invention provides,
inter alia, conmpounds of the follow n§ structure: Ro NNR3B HQRa~ ,g
11 NO P 1 wherein P, Q R, R3 and R are as defined above. In preferred
enbodi mrents, R is selected fromanong C, Br, |, CH3, CF3, CHF2, and CH2F;
R3is H a&ot&dsmrﬁ@tee&géstﬂmuamh&b rhearody%ﬁisaﬂdreadaowmﬂe GhihediGe@H or
SO2NH2 I n particul arly preferred enbodi ments, Ris d. Pis preferably a
subst i tuP@dP%ﬁ@rﬁﬁforem@]@thIltStalgel 3.4-tet rahydronapht hyl, quinol i nyI
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Direct inhibition includes suicide, competitive and non-competitive inhibition, allosteric
inhibition, or binding of an inhibitor in a non-nucleoside pocket. Examples of indirect
inhibition include depletion of nucleosides for DNA synthesis, induction or contribution
to conformational changes, etc.

As used herein, the term "reducing viral propagation" means that the titer of a
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 viral
protein processing or assembly, inhibition of viral entry into or exit from an infected cell,
and/or clearance of the virus from a system via an immune response to the virus.

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

RO

R"4 )\S)\W N‘O

1

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

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

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



RO Rl wherein RP is selected fromanong nethyl, ethyl, propyl, isopropyl,
cycl opropyl nethyl, or C3.6 cycloalkyl; R4, R5 and R6 are independently
selected fromanong H, F, d, Br, CH3, CF3, CFH2, CF2H, i sopropyl,

cycl opropyl, OCH3, OH, OCF3, NH2 and NHCH3. U and U are independently
selected fromN and CH, R7 is selected7ifromanong C, Br, |, CH3, CF3,
OCH3, isopropyl, cyclopropyl, t-butyl, and cyclobutyl; and RB - R 1 are

i ndependently H or CH3. Preferably, when Qis SOZNH2, R is not nethyl
unless RP is cyclopropyl or cyclopropylnethyl, and R7 is nethyl only when
R6 is also nethyl. 8 Preferred cl asse conpounds are those having
Structures 2 and 3 below. NN RS~N)L <N-N N-S~O/ CO2H / -NR' \ \ |
RRORPRP 23 wherein R '(a3 CFXe -R%r hal ogen; R is hal ogen,
CF3 or nethyl, R and R' are "1'ndepen or an optionally substituted

| ower al kyl, C-5 acyl, or 1-(C2.4 acyl ¢xy)Cl_Rr54 al koxycarbonyl group, and
RP is as defined above. Particularly prBferred cl asses of conpounds
correspond to structures 4 and 5 NNONNO Br---~NHN 6r--J"1 N~-S~-NH 1
CO2HSO \ \' I G G ONHZ RPRP 45 where RP is selected from nethyl,
ethyl, propyl, isopropyl, cyclopropyl, d cyclopropyl- nethyl. It is nost
preferred that RP is ethyl or cycloprg . ounds conbining the features
R =Br, R=d or CH3, P = ngphthys ttr gt onapht hyl , and Q = CO2H or
S2NR R' exhi bit surprisingly\Poten Wt ydagai nst RTs froma nunber of
H V i sol ates, conbined with unexpectedly goodRhar macoki netics in vivo.
Synt hesi s of conpounds RP

wherein R¥ is selected from among methyl, ethyl, propyl, isopropyl, cyclopropylmethyl,
or Cs cycloalkyl; R4, R’ and R® are independently selected from among H, F, Cl, Br,
CHjs, CF3, CFH,, CF>H, isopropyl, cyclopropyl, OCH3, OH, OCF3;, NH; and NHCH3.

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



Synt hesi s of the compounds of the invention may be perfornmed foll ow ng
procedures substantially as described in WO 2004/ 030611, WD 2004/ 050643, and
US 5,939,462. It should be recogni zed, however, that nunmerous alternative
synthetic routes for the conpounds of the invention are possible. The

foll ow ng exenplary routes are provided by way of exanple, for the guidance
of practitioners skilled in the art of synthetic organic chemstry. 9 1In
one synthetic,rqute, .a suitably substituted .aniline is amn ed with an
acti vat ed. car BESSHFTECIABPHOLE s%r&ﬂéqsgfn%tp% Sguﬁtyfeﬁ%ﬁrgﬁ%ﬁ?‘ﬁe), wher ei n
the activated  carboxylic acid conpound further includes a |eaving group L2
(preferably br%ﬁgﬂMter formation of th /" ilide,Othe reaction product
is reacted m'thN rcaptotriazole (Het-&‘;H)’f, sgf ac{ ng the | eavi ng group
to formthe desjred cH as depicted in hene HE-bedw. pRe Q R3 R3 H
RD + LZ LAXNHZN /| O CRH3 R | ~ H Het - SIN g~&chBhe |a This
schene is ant ggeous ere the nercaptqg e "HetreS i§ | uabl e
relative to niline, since the triazole isyhot used until’ tRe last step
and is not subjricted to the inevitable | osseRethat occur during the

synt hetic mani pul ati on of internediates. The choice of |eaving groups L'
and L2 w |l depend t some extent on the parti cul aB choice of anine and to
a |l esser. degree,on the particular nercaptotriazole. It is particularly

pr ef er r etvherein RLis GhydCHE, &1 ar halegenyBS s nlegen; 6B gr mrthyl RiandR" Breoni de.
Sui t abl e. spl vent r. the,.am.dat i ction include ethers, al.cohRpls, and
hydr ocar gen%fgﬁ%?lgqrgmoyﬂﬁg%}@gsghﬁﬂg{ﬁ?%\ﬂ%f @Wé’n@hb?cg b O '@14?%?’85 &l vent s
Wl at | g@ekydafbopf grofsRRA R qeas ddfmed BBsYecal nature of the reactants. Wth
respect to the solvents, catalysts and/or bases enployed in the above

reaction, thePesioslatypafewedclassse ef tosepoundCenrrespondsto stuctugas 4ndrat . No.
5,939,462) will generally apply.
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where R is selected from methyl, ethyl, propyl, isopropyl, cyclopropyl, and cyclopropyl-

methyl. It is most preferred that RP is ethyl or cyclopropyl. Compounds combining the
features R! = Br, R°=Cl or CH3, P = naphthyl or tetrahydronaphthyl, and Q = CO,H or
SO,NR'R" exhibit surprisingly potent activity against RTs from a number of HIV isolates,

combined with unexpectedly good pharmacokinetics in vivo.

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.



An alternative general strategy is shown in Schene | b below. This approach
I nvol ves the acylation of anilines with S-triazoly nercaptoacetic acids,
which are readily prepared by al kylation of nmercaptotriazoles with an

a- hal oacetic acid or ester. 10 Ra Rl' N/ASHR NYS -JyOH pp ONNRRO
RV-SLi RR~N_gN/I OO~ ~Q Schene 1 b Suitable reagents include but
are not limted to iodoacetic acid and nethyl bronpacetate, and et hyl

a- bronopropi onate when it is desired that R3 be nethyl. If an ester is
used, it is hynond yehttifroee, 4 hdtaBhedubylimtddaniling ipankiatal with beectbatedoxyl i ¢

acid. The _acid and the a |I| be coupled wth any of the usual
car boxy| CHOPXYMS 3Gk C‘?@Bﬁ-@gt(gr ?rag\%@a‘@él?ﬂny 3lidg).ahereip rtﬁl%é@éWﬂ‘leé a
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di met hy| ayfien dyiatioh o€ thesantlideq thestactibhiptodiehisTeadtéd Wil anicegtsiandlen t he
aniline is valuable rel atlve to the triazole, An exanple of Schenme la is

the synt IﬁHQﬁ'@HblﬁiﬁPi%&g the legymgrasoyp to fermythedesired sompaindersatepickrsd itnvent i on i s
pr epar edéfﬁe% 18§,par atel y-prepared precursors. The first precursor,
conpri si 5 8T Y Ut ed triazine, and the second precursor, conprising a
substituted ani I I ne, may be prepared follow ng the protocols given bel ow i n
the section entitled ' Exanpl esk® Reaction of the psecursogs is typically
carried out in a pr’ _EIC solvent such as D i M the presence of a
base such as potassi rborie’rt eY Il 6—H2N-S 0L DHZNNEf Y ~ S02NH2 01 O
HCl 0;gs0 CI NH3 BN er 0 CI OTHE 1 / diisopropylst hyl he

R3 H R®
© Q

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 preferred 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 a-haloacetic acid or ester.



Cl G CH2CA2 )-NHCA H\N~ HN~C NH2 O 0 O NOZ NH2 >-MgBr | HNO3 H2 CSC12
Cl2N (dPPP)2 Pd-C Br N SH NS HN 1) Hydrazine I K2C03 \ 1 / SO02NH2 2)

D net hyl acet anl de ClI di nmet hyl acetal Schene 2 Where the triazine is
substituted with a fluorinated al kyl group, a synthetic procedure as shown
in Scheme 3 may be enployed. A simlal®procedure is given below in the
section entitled "Exanples". NOZ NH2 >-MgBr | HNC3 H2 CSCl2 By

C12N (dppp)2 Pd-C N p NCS 1) Hydrazine F~ ,(N) K2ZCGB FF N] NSH] NS N 2)
O F I \ 502NH2 F HN-SNNH F2CH OH G Cl Qu—op 2 R» ~NH O Scheme 3 12 A
hal ogen-substit ut i azol e may be pre ,L%ré d| Qﬁ ogenation of a
triazole, folldhed d$'§p| acenment ofR $he | des, as shown in Schene
4, which follows a p
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Scheme 1b

Suitable reagents include but are not limited to iodoacetic acid and methyl
bromoacetate, and ethyl o-bromopropionate when it is desired 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 1a is the synthesis outlined in Scheme 2, in which a
compound of the invention is prepared from two separately-prepared precursors. The first
precursor, comprising a substituted triazine, and the second precursor, comprising a
substituted aniline, may be prepared following the protocols given below in the section
entitled "Examples". Reaction of the precursors is typically carried out in a polar aprotic |

solvent such as DMF, in the presence of a base such as potassium carbonate.



procedure given below in the section entitled "Exanples"”. a Q 0 i-Pr2NEt
Na2S 1 CL+1/ CHRA21// A 0MMNHIMNHO NH CI 0 HSO0 1 DBU/NN
Mo NH DVF Br-AN 'S O OHS CHO NN //N-N+11 HNO2 NH2 HN-NH \ N~ Br~N ~Br NBS
Scheme 4 Another way to build a substituted triazole with a halogen is by

di azotization of an aminotriazole, asyshown in Schene 5 bel ow, which
follows a procedure given belowin the section entitled "Exanples". ~ N2
NH2 >-MgBr | HNO3 H2 CSCl2 Br CI12Ni (dppp)2 Pd-C NCS N K2C03 /NN O H2N 'N
SH HZN N S~ HN SQZNHZ / 1) Ami noguani dine SQZNHZ 2) NaOH C1 Cl CI NH
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/E"Nx L3~
SH \\A“
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2) Dlmethylacetamvde K2COs
dimethylacetal

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".

CO =0 O OO

ClzNi(dppp);

NH,
Mook

l'

K,COs

NCS N-N 0
1) Hydrazlne F. F. I\
. %N%SH ?/LN)\S/\I-K
selEa
™

A\

Scheme 3
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BnNEt3Br 1 / SO2NH2 CI / Scheme 5 13 Alternatively, where the triazole is
substituted with a CF3, the synthetic procedure shown in Schene 6 may be
enpl oyed, followi ng simlar procedures given belowin the section entitled
"Exanples". Q Q,~ Q C diisopropylethylamine M "ONH 1/ CI Me CH2CI2 O
NH2 CI O KZCO3 NN MB NH DV FSC N Sy H2ZNNNH o NN O HN F3C OH F3C- 111

N~"-SH\ \ | Schene 6 An exanple of the alternate synthetic approach
outlined in Schenme la is shovvn in Scherre 7 bel ow, wherein an ani line is

acyl ated by a p forrre |azol I i,c ac N SH H2N~ N
17 YSOMe Bra ¥S dt%?zﬁlémé epae by Iit\?ngem“% P SO2NH3

Schene 7 ¢ ention
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CI/\\( 22 Q
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Me
DBU N-N NH
/« »\
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OHC, CHO 5‘1—1}1
WO, i, HN-NH Br/( )\Br
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".

O D_MQB’ _ HNo; osc
C'le(dPPP)z

NCS N-N K,CO
O\ 2003
H;;,N’A )\SH HzN’( )\S
O SONH, HN
1) Aminoguanidine SOsNHy
2) NaOH
A )
CI
NaNOQ,
DCA Br/k )\S/\Hg
BnNEtsBr \Q\so "
2NH2
Scheme 5



wi th pharmaceutically acceptable carriers, excipients, and other additives.
It is particularly preferred that the conpounds of the invention are
included in a pharmaceutical conposition that is fornulated with one or
nore non-toxic pharmaceutically acceptable carriers. The pharnmaceuti cal
conpositions may be fornulated for oyal administration in solid or liquid
form for parenteral injection, or for rectal admnistration. The
pharmaceutical conpositions of this invention can be adm nistered to humans

and ot her ani S orall rectall .parent er al | i.ht pavagk nal

i ntraperitone Rl;r,né%{vg P ?A’F Teyt,%e ?T%Z}éldﬁ lgﬁ?bsgﬁﬁ%cgwgﬁ b‘cgf'gf ﬁ"&ﬁ}’ﬁ%g@? p’éﬁ?%‘? The
term " parskowe irabcheaR s Iﬁia?s bé éﬁigwyed,sfoﬂﬁﬁﬁlgﬂﬂﬁﬂéﬂbmééﬂﬁfﬁs?gi‘i'éh BEsiR $n Bk

admi ni stration which include but are not linmted to intravenous,

i nt r arus ¢edtion entifled Ageamnletieal , subcut aneous and intra-articul ar injection
and infusion. Pharmaceutical conpositions for parenteral injection
preferably conprise pharnmaceutically acgeptable sterile aqueous or

nonaqueous sol ution®, dispersions, susgensions or enul sions as wefl as
di sper si ons~J L t+pr mpINsS o u ui t abl e aqueous and Ronaqueous
carri ers,Cldi Nyenfyg? Xol vent sHaARd veh, i nt\ ude water, ethanojys” P8l yols
and suitable m xtures thereof, vegetable oils S Fed-i 1)\ and
injectable orgapic,esters sudh as ethyl  gle . Proper fluiflity c& be
mai nt ai ned, for &xanpl e, ?%; use of{go?Ljng mat eri al
by the mai nt enangg®” 0fS th gafi g’ eSti ze in the f

. Conpositions mayjal so contain
additives suc @
di spersing agé etton of m croorgani sns may be
exanpl e, paraben,/Zxhl or obut anol, phenol &orbic acid, and the like. It may
al so be desirable to include isotonic agents such as sugars, sodi um
pharmaceutical formmy be brought about by the inclusion of agents which
del ay absor pt i filegineile 36thalalsinatyByREHRES bEFb Aotk dda|SRhéme 14 % shofmah der to
sl ow t he Sshewe gbielow,other¢ia agepding ivrayiaiestbix apeedersned S-iripzp lyhincecapto-
injection, This. may be acconplished by the use of a |iquid suspension of

'sterile powders for c%mg&&laﬁ'gﬂeinto erile injectable solutigas or

t
(such as glyterol, MHapyl ene gl ycol popyet hykerkeC@ ycol , #nd t he INHke),

as |ecithin,
di spersions, and Ry the use of surfactants
gents, emnul sifyi agents, and

ensured by the inglusion of various antibacterial and antifungal agents, for
chloride, and the like. Prol onged: afx%empti on of the injectable
prolong the effect of a conmpound of the i'nvention, it may be desirable to
cryst al | 19898 %mor phous

0]
OO SOZNHZ QSOZNHZ

Scheme 7



material with poor water solubility. The rate of absorption of the conpound
then depends upon its rate of dissolution, which in turn may depend upon
crystal size and crystalline form Alternatively, delayed absorption of a
parenteral |l y-adm ni stered conpound of the invention nmay be acconplished by
di ssol ving or suspending the drug in 4% oil vehicle. Injectable depot forns
are made by formng unitary or mcroparticulate matrices of a conmpound of
the invention in blodegradable pol ymers, including but not limted to

pol yl act iRharageytica _<gUO;)|y(orthoesters) and pol y(anhydrides. The rate
of drug release can be controlled by varying the ratio of drug to pol yner
and the nat ur éVbéretcompomadstdfthe mwemmh)amadrmmmt&rycbals papepitd pharqnamlagxbd

formul ati ons nay al so r ing, the. c oynd _ in osones or
mi cr oemul OMPRSILRR 11§ ¢Q @Jpgq{ggthpéquga&etc W?E%‘g&&i@éﬁl fya ® fornms
for oral g iGaPsSHkes, tablets,
pills, mﬁﬁﬁé‘%@g%@ é&%ﬂ'ﬂr@g%{u Eﬁlﬂ@étac so?ﬁgc?HH osag'eﬂksgr ns, the
active qjarqmlanky prefemed ¢t Vbletdampbuhdsaﬁ‘tm«)meemttmrare inghaleddgeut i cal | y

accept abl e excipi.ent or  carrier such as sopdiumcitrate or dical cium
phosphat & S tl‘(aifomp?ﬁlté?%ﬂlé?lséwlﬂi@f@t OBe A MQEE IKIXfes . | act ose,

sucrose, By h‘énﬁ h as

car boxyné?’h@bﬁ ce %&ép?%bglﬁ ﬁ%ﬁee% at [ %de%ceflyw Ebflgﬁsﬁgﬁggne, sucr ose,
and acacifesmulated fdirwmlcztdﬂﬁhstramh sahd ot haquAd fdrm, fel) patérsieral mipctibn,ng faigent s,
such as agar-agar, cal cium carbonate, potato or tapioca starch, alginic
aci d, cerleplp , and sodi um carbonate, (e) solution retarding

agents, such ag, @%Eﬂ%ic')eﬂncagt: St 8s ﬂa‘bﬁﬁﬁcﬁ{ @aﬁa%sadnﬁ réifto gﬁiﬁ%@r nary

anmoni um conpounds agents, such as cetyl ycer ol

nonost earaat @thef b:)maaﬂmrabgrreaauﬁ lpaientesallyaﬂitnanagnﬂl}berrtfapentoaea:llﬁyopxahhj (i)

| ubricants, such as t cal ci um st ear at e, gnesj um stearate, solid

pol yet hy|bagallyy Py apamsor ?fd}aﬁ?‘hSP&Xr ﬂ)e tegy P%FFEteraénW%P@%a% W@Flé’éfem Solid
dosage f L GAPRR ons may al so
be enpl o%%&awoq%%é?g&?n so ?ngﬁlﬁfhﬁgélg@eﬁﬁﬁgédﬁotlﬁ%éﬂo capsg 15egé usi ng such
exci pi entlﬁtraiﬁudcalaf omeapmtmiehlk subeganeds anélixitreaa-nbmlghmjmhen ghéinfissiorg ht

pol yet hyl ene gi) ycol s q(il the | i ke.. The SOlaLd dosage for&s can, be prepared

wi th coatings harmaceniical sompesitions farpaseyter WFIH@F%WG WEPTEBat | ngs

wel | - kno Jh optionally
contain ﬁﬁaiaﬁg %thcg?ﬁ g en ga%géh%&ﬁk &@ﬁoug 8{)5%{13@%&9' s@i‘iftxggsl,t ?%ﬁgg%gh t hat they
rel ease tshspeﬁabnsmr emlﬂsieﬂé ﬁmﬂbas sterily powderptf@frecmtmmlohyntolster@e certain part

of the |ntestl|)nal tract, optionally in a delaye The activye
corrpound dnjectable solutions or dispersions just prior to use. Examp €s o sultable 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
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 maintenance 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 inclusion 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.



may al so be in mcro-encapsulated formLiquid dosage forns for ora

adm ni stration include pharmaceutically acceptable enulsions, solutions,
suspensi ons, syrups and elixirs. In addition to the active conpounds, the
i quid dosage fornms nmay contain inert diluents commonly used in the art
such as, water or other solvents, solybilizing agents and enulsifiers such
as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl
al cohol , benzyl benzoate, propylene glycol, 1,3-butylene glycol, dinethyl

f ormam de, oil KN [Licular cqQtt onseed oundnut , .corn er. olive,
castor, and selila? erc‘g(??rsgl?n% c?g@‘ét!of%act%&pf’gm/ﬂ%? il?‘felng‘%’l lgﬁllaggﬁngﬁu%le

pol yet hyltgRRvethe @BsdipBidof ik ldvugaeo s85duineo®d osiattriinh§dhlarafigction. Thid s _
thereof. Oral liquid conpositions may al so include adjuvants such as wetting

agents, dnay ke dogomplished byuthe aselofaliquyé mspensien of ¢rygtallmeme amaiphgys f | avor i ng,

and perfum ng agents. Lilons for ctal. or.vagi nal adm ni.stration are
prefer ablwggliﬂ% . P%qri‘%aggrnﬁ%ﬁ?bélﬁtycgﬁe r&ge ‘HF‘”’@B%{P an 8§/ﬁ%‘?\%>?}’}§’8“’9‘ﬂ@e88 ds of
this invapohR i b dESILAGH, SyRIeRn tufd mbPHéRREd 896h BHAMAI Siz@ ind &5l Such as
cocoa butter, polyethylene glycol or other supposi'tory waxes which are
solid at fonnrﬁltqngté&m,ldelaybgabSomiﬁnd)fatpammalﬂbaﬁmim'stmed compdunchafitté or e nel t

of e st by B St et G AR R TP osore
As i's known i B LRI depot fRRS AFERad B BERRIAIIMAG hitechatiQiatp hpsfiae! i pi ds

or other |ipid substances. Liposones are typically fornmed from nono- or
mul ti - | anefla compolayd pfithednvention dn biogdegradable pelymarseindivslieg s ahot imited tqueous

medi um Any non-toxi g, hysi.o) ogi cal |y acc aple.lipid capaple of form ng
T oS orre Pimgots ruadyco s Riorslermiart GblsnRy Fides ks SeBar . i n

addi tion ol £l rkiozers,

o eser var TS GERUAEOIR A by PR IR alio O YRS 10 i A Aty OF

phosphol i gartielarnm] yrherspipoyeady | Depobinjevtabld foemitations inay lisbiprepatadrityl  and
synthetic. Mthods to form hi osones are known in.the art. %ﬁe, ,{‘}or

exanpl e, IaRRIHE the gegrpountin fiporonies opmygrognlsions Whigh #ESompRiblaRitheni ¢
Press, qugdzqfsguesj\l. Y. (1976), p. 33 et seq. 17 The conpounds of the
present invéntion nay be used in the formof pharnmaceutically acceptable
salts derived Soluihddsage fpams foraraladgamistratani idelund@put dre hatr limitedtoi capsulss,

accept abl tgblztasl, It)i'ils,i l;sow e?sr,] tdra}gggsf gn3 grlagnsllemh %Qchasro?i’d &’gsgghei f%l‘l’}lg], és gc?f%g of
compound is mixed with at least one inert, pharmaceutically acceptable excipient or
carrier such as sodium citrate or dicalcium phosphate and/or (a) fillers or extenders, such
as starches, lactose, sucrose, glucose, mannitol, and silicic acid, (b) binders, such as
carboxymethylcellulose, alginates, gelatin, 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



sound nedi cal judgment, suitable for use in contact with the tissues of
humans and | ower aninmals wthout undue toxicity, irritation, allergic
response and the like and are conmensurate with a reasonable benefit/risk
rati o. Pharmaceutically acceptable salts are well-known in the art. For
exanple, S. M Berge, et al, describ® pharmaceutically acceptable salts in
detail in J. Pharmaceutical Sciences, 1977, 66:1 et seq. The salts nay be
prepared in situ during the final isolation and purification of the
conpoundemoflatintgeart. iThey maycptionaltjeqmtain epacifying apantsiand neayfalsebebefae f orm wi th

a suitable aci.d. R esentative 6 aci.d addition salts include, but are not
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are thereby obtained. Basic addition salts can be _prepared in situ during
the fin&pttonsgedsEremdant commygsrm, oLve. Gasten apdsasama @Sl BLYCRIoS i nvention, or

subsequ ' | | &l Wl ety Wth a
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phar mac eikivees thyreaf: 0Bl Hihid coripakitions mayales invhide adjuvaiiis 3uc asawettingani ¢
primary, secondary.or tertiary am ne. Pharnmaceutically acceptable salts

i ncl ude aBenis, e&%"és%’h‘éﬂ and syspadingpgeniskealoring, swegtrning.fiavespgandet al s such as

lithium ' tassium cal cium nagnesium and al um num salts and the
i ke, aﬁgﬁ%{%ﬁe{ggmat ernary ammoni um and am ne salts including ammoni um
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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 also 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 multi-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 XIV, Academic Press, New York, N.Y. (1976), p. 33 et

seq.



pi peri di ne, piperazine, glucosam ne, |eucine, and the |ike. Actual dosage

| evel s of active ingredients in the pharmaceutical conpositions of this

i nvention may be varied so as to obtain an anount of the active conpound(s)
that is effective to achieve the desired therapeutic response for a
particul ar patient, conposition, andode of adm nistration. The sel ected
dosage level will depend upon the activity of the particular conpound, the
route of admi nistration, the dosing schedule, the severity of the condition

being treated, .and the condition and prior di cal. .hi.stor f the patient
being treated. TEB%%T}P Fﬂg tRIEHCEs ?‘EIOPJ{RX e‘,lseﬂrlfbltheﬁfréog/i thin the
abi l ity ofhdrhassuticslly adcegtgbre shﬁ@de}fﬁedtffbn%hﬁgéaniio&%?%ﬁic héigs @ypound at

l evel s lower than required to achieve the desired Therapeuti'c effect and to
gr adual | y"phaunacssticallyscdentahje saltitis meahtthosessaltewhishfage, twithis thecitopyef.

General ly, dqgsage |evels of ut 0.1.to about. 100, nore.prefera about 5
to about Wﬁ&%ﬂ%ﬁ@&%@éﬁ%@w&e B’e"ron%cprilﬁﬁ %%Su%%ﬁlﬂmn@ ﬁf“?géﬁ’“day. are
admi ni st exffhaRvARGt bRdw BR Jih%ﬁ&atans@fic rebford€ ghd ﬁe,@&mﬁdﬂé ective daily
dose may be divided into nmultiple doses Tor purposes of adm nistration,
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el 11 o IreRiQA T SRBRARBLRY BRLMEA B0 baskfoR MR depiCEREY. HASHOLE o,

| munot Nekap aiition SARNNSNAE bt are'roPRNthA b adekit keipBRTaBEH GiraplSS1 Ve,

and/ or therapeutic vaccines. CO#OI nation therapli es according td the present
i nvent i onaspertpte] smzoathchearkmesulfinate, bisnifate, mitydatea samphorate peanaphocsutfbndtée
present invention or a functigllr;,al der'@/ativegﬁper of and at | east one ot her
bhar maceutiE elicars. Elutamgiee 8 Esrpphoshbate emysiiafe, Greiancate, BEYangats.
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nitrogen-containing groups may also be quaternized with such agents as lower alkyl
halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl
sulfates like dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides such as
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 the 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,



conprising one or nmore conpound having a structure according to any of
formul ae 1-5, as defined above, wherein the conpound or conpounds are
present in a concentration effective to inhibit a reverse transcriptase
and/or HV replication in a cell of a patient when the conposition is
adm nistered to the patient. In prefe?%ed enbodi nents, the pharnaceutical
conposition of the invention conprises one or nore conpounds according to
any of fornmulae 2-5. It is particularly contenplated that a plurality of
conpoundsetragthytemmontiony oreiydainingt dimathylanghe, timathrytoene, itrieﬂmykaminmsi tion, in
order to
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the desired therapeutlc effect and to gradually increase the dosage until the desired effect

is achieved. Generally, dosage levels of about 0.1 to about 100, more preferably about 5
to about 50 mg of an active compound per kilogram of body weight per day are
administered orally to a mammalian patient. If desired, the effective daily dose may be
divided into multiple doses for purposes of administration, 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., enfuvirtide), 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 simultaneously or separately in

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



Cycl opr opyl magnesi um brom de (150 nm., 0.5 Min tetrahydrofuran) was slowy
added to a solution of |-brono-naphthalene (10 g, 50 nmol ) and [1, 3-

bi s(di phenyl phosphi no) propane] di chl oroni ckel (I1) in tetrahydrofuran (10 mi)
stirred at 0 C The reaction mxture was stirred at roomtenperature for 16
hours and the solvent was evaporated 1onder reduced pressure. EtOAc and
ammoni um chloride in water were added. After extraction, the organic |ayer
was dried over sodiumsulfate, filtered and concentrated under reduced

0 eyel opr SbbRe RSB EtRS o iyl iRl it oh SRe 85y 1y GREPRRARI B AGKRe lene
Sodi um ni térhbided BRrapentiveffect) oWl y added (over 2 hours) to 1-cycl opropyl -

napht hal ene (6.4 g, 38 mmol) stirred at 0 C. The reaction m xture was
stirred at 0 CTheretorgrihepresentdgvention prayides phamaseeticahrgmpesitiand i nto i ce.
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residue was purified by silica gel chromatography to yield 1-
cycl opr opgifediivaite inkitibpravaese draasqriptaze gnd/enBH Y replication in a cell of a patient

1- A no- 4- Ll .- napht hal | ut | f L
T eycl opr YT anipbstinh S rmPistas i e Balfnt h efemeg embogimensnd® ni 1) vas
stirred UBERMaBAACAIRMPRitioADf BEBOORRNVonPrisés dnkWor6te cothpButls: The

reaction “mxture was shaken overnight, then filtered over celite. The
sol vent waecoeding tr antyeaf fommela@2-5. thhis pagiiuthuky ceatenplated thadia plurglityiofa gel
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was addedostai_nawﬂelrbﬁ%ig%ﬁirﬂﬁbiﬂioﬁaf@gh%l%ﬁ)wﬁhﬂgwmen&%es.hal ene (1.8 g, 9.7

nmol ) and dii sopropy hyl am ne ( i chl oronet hane (50 nlL) stirred

at 0 T. The r e3\dth sapest i smiteblgmonesminatients dfsonBmplatedicompdrinds irenper at ur e,
then a 1% solution of HO.in t.er s_adde d . the organi,c | ayer .was
separ at edPRAtEHBTeA comipitians Ll B uitreiied s 6 Prseh O Pefrenf¥Gl e e
sol vent WagR arEARReAdMjush BR ami st 6 £fe RBPSHIELo AR MINKIE0REFRE revaf@ t he
resulting precipitaté was filtered. The Solvent was evaporated to yield

1- cycl opr tpydcriptaiss andiorid IV meplicatiquh t Fralesargple( inhitgtion oftbefHIV replication in a
cell (typically a T-cell infected with the HIV virus) may be monitored ir 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 concéntrations
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.



5- Am no- 4- (4-cvcl opropvl napht hal en-1-yl)-4H[1,2,4ltriazole-3-thiol A
m xt ure of am noguani di ne hydrochloride (3.18 g, 29 mol ), 1-cycl opropyl -4-
i sot hi ocyanat o- napht hal ene (3.24 g, 14 mmol) and dii sopropyl et hyl am ne (3
eq) in DM (20 nl) was stirred at 5Q4,C for 15 hours. The sol vent was
evapor ated, toluene was added, and the solvent was evaporated again. A 2.0
M aqueous sol ution of sodium hydroxi de (30 nL) was added and the reaction
m xture was heated at 50 C for hour The regction mxture was filtered,
and the filtrate was neutraliz 'N’?'H‘ “Ef’ﬁ!vﬁﬂﬁ%us sol ution of HCl. New
filtration, then evaporation of solvent and purification of the _residue by
silica gel & é ﬁgmowlepnh@a!mhml) 41,24 rinze é}wlwéﬁﬂnyﬂm en-1-yl)-
AH[1, 2, 4] tri azoI e-N~(24¢hlvro(desuifamoylphignyl)acetamide (Method A
2- [ 5- Ami no- 4- (4- cycl opronvl napht hal en-|
-vl)-4H{1, 2,4l triazol -3-yl sul t,@ I] N-
chl or o- 4- sul f anoyl phenyl ) Acet a soI ution of
5- ani no- 4- (4- cyci opr opyl napHt' Nan- - E: [ 1,2,4]triazole-3- thiol (708
ng, 2.5 mol), K2CO3 (380 ) (20 m.) was added 2-

r

chl oro-N-(2-chl oro-4-sul fa yl)ag d%‘l‘(HZIO ng, 2.5 mmol). The
reaction mxture was stirred oom terrpergt ure overnight. Upon conpl etion
of the reaction, the solvent evaporat ed. The residue was purified by
silica gel_ chroma ogra- y to yieé AN

2- [ 5- Am o< zlopropyi-apphinalen napht hal en-1-yl)-4H-[1, 2,4]tri azol - 3-yl sul fanyl ] -
N-(2- chl oro-4- sulfam)yl phenyl)acetam de (1.26 g, 95%. 22

2- [ 5- Br ono- 4- Celopmpplpragnesivmrbhomided hSUmy, §.5Minh tetraBydypfuram)zwds-sBowly
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-4- sul fanglli Eyl ace am de :

sodiumnitrite (1.5g, 22
mol ) anfC THE@EBHO(! mlﬂumgwagstﬁreuhm rQOm tenmemtmmfaelmhaws aadtheisplvelihe reacti on

m xture was stirred at r.00 er ref r 4 hours en extracted wth
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pressure. The residue Was pur lica gel chromatography to yield
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- 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-cyclopropyl-naphthalene
A solution of 1-cyclopropyl-4-nitro-naphthalene (5 g, 23 mmol) in ethanol (200
mL) was stirred under hydrogen in the presence of Pd/C (10% net, 1.8 g). The reaction

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



N- ( 2- chl or o- 4- sul f anoyl phenyl ) acetam de (Method B) NN G OCH3 N-N NaNO2 N-N
H2N-'-" N6 -SH 0 H2NA'w S OCFb C2CCO2H Br NL-s-OCH3 K2CO3 ~~ O BnEt 3NBr O
DM CHBr3 h RT,24h R T, 3 UGH THF-EtOFH H20 CPC, 1h NN H H2ZN i N-N BrAl
N~s-yN' ~ C ~NH2 &~ ,~s10H POCI3 pyridne O0C 1h 23

215- Am no- 4- (4-cycl opropyi napht hal en- 1yl )-4H-[ 1, 2, 4] triazol -3-yl sul fanyl | ac
etic acid nethyl ester Materials Anount Mol. W. mmoles thiotriazole 2.24
g 282.36 7.9 nethyl chloroacetate 0.73 m 108.52 8.3 (1.05 eq) potassium
car bonat | . de & _/ nmol )

Pr ocedurgthg'r o}%&s%agﬁjégnlsﬁegr?}o h]cfi #F&?%%S@EDQXEJ gl aseium %a%lf))égp gﬁ n DVF
was addedhaphtialne (3.DIgo7dAget at e dropwi se at roomtenperature for 5 mn. The
reaction was stirred at roomtenperature for 24 h and slowy poured into a
stirred ice-cold water solution. The tan precipitate was collected by
vacuum fi N d d ' gvacuum at 50C for 16 h in the
presence %‘F&g@é f‘@qso 1o 5 €of the title conpound.

2[ 5- Brono- 4- (4-cycl opr opyl naph haI n | -v 4H[ 1, 2, 4]tr|azol 3 yl sul fanyl | ac
etic acid netﬂhlpyh@g?@r(lh}ageqr ?A‘fe%q’as“?lll}‘ tiophp | -

cyclopropyl-naphthalene (1.8 g, 9.7 mmol) and diisopropylethylamine (2 eq) in

dichloromethane (50 mL) stirred at 0 °C. The reaction mixture was stirred for 5 min at
this temperature, then a 1% solution of HCI in water was added and the organic layer was
separated, washed with brine, dried over sodium sulfate, filtered and the solvent was
evaporated under reduced pressure. Hexane was added, and the resulting precipitate was
filtered. The solvent was evaporated to yield 1-cyclopropyl-4-isothiocyanatone;phthalene
(1.88 g, 86%).

5-Amino-4-(4-cyclopropylnaphthalen-1-y1)-4H-[1,2.4}triazole-3-thiol

A mixture of aminoguanidine hydrochloride (3.18 g, 29 mmol), 1-cyclopropyl-4-
isothiocyanato-naphthalene (3.24 g, 14 mmol) and diisopropylethylamine (3 eq) in DMF
(20 mL) was stirred at 50 °C for 15 hours. The solvent was evaporated, toluene was
added, and the solvent was evaporated again. A 2.0 M aqueous solution of sodium
hydroxide (30 mL) was added and the reaction mixture was heated at 50 °C for 60 hours.
The reaction mixture was filtered, and the filtrate was neutralized with a 2.0 M aqueous
solution of HCI. New filtration, then evaporation of solvent and purification of the
residue by silica gel chromatography to yield 5-amino-4-(4-cyclopropylnaphthalen-1-yl)-
4H-[1,2 4]triazole-3-thiol (2.0 g, 45%).

2-I5-Amino-4-(4-cyclopropylnaphthalen-1-y1)-4H-[1.2.4}triazol-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)Acetamide

In a solution of 5-amino-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazole-3-
thiol (708 mg, 2.5 mmol), Ko,CO; (380 mg, 2.5 mmol) in DMF (20 mL) was added 2-
chloro-N-(2-chloro-4-sulfamoylphenyl)acetamide (710 mg, 2.5 mmol). The reaction

mixture was stirred at room temperature overnight. Upon completion of the reaction, the
solvent was evaporated. The residue was purified by silica gel chromatography to yield
2-[5-Amino-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazol-3-ylsulfanyl]-N-(2-
chloro-4-sulfamoylphenyl)acetamide (1.26 g, 95%).



thiotriazole L10183-58 709 ng 354.43 2.0 bronmoform10 m (5 m /nmol)
sodiumnitrite 2.76 g 69.00 40 (20eq) benzyltriethylamonium1l.63 g 272.24
6.0 (3 eq) bromde dichloroacetic acid 0.33 m 128.94 4.0 (2 eq)

Procedure: To a solution of

2- [ 5- am no- 4- (4-cycl opr opyl napht hal em21-yl)-4H[1, 2,4]tri azol -

3-ylsul fanyl]acetic acid nethyl ester and benzyltriethyl ammoni um chloride in
bronof orm 24 was added sodiumnitrite. To the m xture was added

di chl oroacetic acid and the reaction mxture was stirred at room
tenperature for 3 h. The m xture was directly |oaded onto a 7-inch colum

of sili c2-[gdroimoad-(4esclppopddaphihdiet-HAOLPH-[T0atliciaboirBrylsalfardyiF-Nt(2el uted with
CHzZCl Z ughloto-Alshilf: 13h&viaedammed was then eluted with acetone/ CHzZCl Z
(5:95) to give 71% ny Zgg% of the title conpound. 2 [5
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ul fanyl Jacetic acid Materials Amroun nmol es thiotriazol e net hyl
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E135meg) e moyeenkh asgiamnids (7 58 e T Barhol), sottam natritt 1 S, Fmmnon) Hha”>- 92 4- 1

2-[5-bro r [
3-yl sul fanyi | arét(e)??iccé g?l ﬁ%ngpﬁgmgékgigtﬂaﬁ@gﬁl%t%lyrl%reg%ﬁ&ﬁg and wlftSC]-I at 0..C,
was addedtumed staborhitemperhtute Ori4ihoutd? thed eripadtatwith dichforomathaiddiand sdatmh on was

conplete after stirring. at O0C for an additional he re ction was
neutral i E’@ﬁf BatS AR Yajey- Fh%%gamctlmﬁ“@ﬁ% ABVNSP@“%%T{?H’@& and t he

resultin S orlglnal

voi e, | TRcHHEE ulRe ERGER P e TR S Buttiet By sifte BUY, 0 o pH 23
by the adhliomatwgrathyQo sield MHCI-brampdedinyeloptapyknapkthhled-1-yl)-4H-[e2 pitdaott cones
out as a o] i cidifigatiqn, tracti.o i th Cl2 is recommended.)
The tan 3(911‘?"&‘1“%2]3&'%?@8’&%amgﬁn%ﬁgl?ﬁ?ﬁbﬁ?thlg‘?2%?\# &P 3P} ed under high

vacuum at 50C for 16 h in the

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

N-N Cl—~~OCHs NaNO, N-N
e ¢ ,( /‘\s/\,]/OCHs CLCCOH e
BnEi;NBr
kCo, OG g I
RT, 24 h A RT, 3h A
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THF-EtOH-H,0
0°C, 1h

HZNJQ\ /( )\ OH
BN S/\ﬂ/ j@\ SONH, B S’\n/
SOxNH,
QO

pyridine
A 0°C, 1h A



presence of P205 to yield 1.02 g (93% of the title conpound. 25

2-[ 5- Brono- 4- (4-cycl opropyl napht hal en-1-yl)-4H1[1, 2, 4] -tri azol e- 3-yl sul f anyl
] N-(2-chloro-4-sul fanoyl phenyl)acetam de Materials Arount M. W. mmol es
thiotriazole carboxylic acid 884 ng 404.28 2.2

4- am no- 3- chl or ophenyl sul f onam de 452 19 206.65 2.2 pyridine 22 m (10

m /ol ) phosphorus oxychloride 0.24"m 153.33 2.6 (1.2 eq) Procedure: To
a solution of the carboxylic acid and aniline shown above, in pyridine at
0C, was added POC13 dropwise for 5 mn. The reaction was conplete after
stirring at OC for an additional 50 mn. The reaction m xture was quenched

by addi t iop3-Rnind22(4-Lyélopro Iﬂa%%M%Bﬂ&ﬁ@&ﬁi%@@%éﬁahﬂ%ﬁeﬁ@Eiélwn oi |
whi ch was,dhdieked Wt 2 O m). The organic Tayer was washed with
H20 (1 x , saturated NaHCO3 solution (1 x 50 nl), then brine (1 x 50
m ). The organic solution was dried over Na2SO4 and concentrated to dryness.

The resykting-ort—was—tr+tyrated-wth—Et-SHt weHoght—yeltow—sot+4. To
t he mxtm added H20 tlo co it oy el sold I.'iﬁr%e | { ght ?g}lﬁgﬁv sol ijd was
col | ect edhibyiaygleuum fil tratiion apd4dri ed Linderghisgh vaguum fog9l6 hrsito

yield 930_ng_ (72% of product Addition product (132 ng 109 was

s \

r ecover adngifylehloreacelagh of |the G7imbate ith I0BB212 f bl | ohedl.8Y el urm

1O

chr omat agraghy-—wtt etoma CH2CE2 (20867

2-[5-Br d%l?-?&géi?ﬁl-gg%ngwor opyli-7- msc%r' (1) napht hal elr%gf-lyl ) -4H | §;72(,12§]e-q)
triazol e-dﬁny%ubﬁnmnﬁﬂb- N- (3- chl osonfl- sul f anoyl phenyl') aget gBintig'magol) NHA
HNACK - A_ OH-OH 00S0—{a b HNOOK HNOQ HNI Ok O g=lOH \ QO 0.0 BJ Br Br
cda

-

Procedure:

To a suspension of thiotriazole and potassium carbonate in DMF was added
methyl chloroacetate dropwise at room temperature for S min. The reaction was stirred at
room temperature for 24 h and slowly poured into a stirred ice-cold water solution. The
tan precipitate was collected by vacuum filtration and dried under high vacuum at 50°C
for 16 h in the presence of P,Os to yield 2.24 g (80%) of the title compound.

2-[5-Bromo-4-(: 4-cvclopr6p11namhthalen— 1-y)-4H-[1.2 41triazol-3-ylsulfanyllacetic acid
methy] ester ‘

Materials Amount Mol. Wt. mmoles
thiotriazole L10183-58 709 mg 354.43 2.0
bromoform 10 ml (5 ml/mmol)
sodium nitrite 276 g 69.00 40 (20eq)
benzyltriethylammonium 163 g 272.24 6.0 (3 eq)
bromide

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

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

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



T T N A s

NH2 NH2 (7 1 Br f g 1-am no-4-cvclopropvl-7-nmethoxynaphthalene To a
stirred solution of 8-am no-2-naphthol (5 g, 31.4 mol) in a m xture of
tetrahydrofuran (50 nL) and dichl oronmet hane (100 nL) was added

di -t-butyl di carbonate (6.86g, 31.4 nmmol). The m xture was stirred at 70 C
for 18 hours. After the m xture was xooled to roomtenperature, saturated
aqueous sodi um carbonate was added and the product was extracted with

di chl oronet hane. The organic | ayer was washed vvith water and brine, dried
over sod f e r e. The
obt ai ned "PREidBfim hinie? B IEBRNRENMIR BLhidRBAC AURASH BT,

(di chl or otirtubevwas stlrtﬁdmjkocﬁﬁ;&imfiemm& f61)3h0’[‘héfrﬁiﬁrd\h@s M&Wld&fed\oﬁtd ye a.
(4.85g, 60% y| eld) To a mixture of the N-BOC derivative a‘gvg 18.7
mol ) and- lmh@m@ifrswéa selghatwasmackednwigh CHeGlad ThR coluarvan tm! n) was

added ne f a@ﬁﬁ r T ture was
stirred ?’g?’ 2 1 ﬁﬁ%lﬁaél pouirje %ﬁ%ﬁﬁ%ﬁgf@\&%%‘@%ﬁ@ﬁg@gﬂ (g onate
sol uti Onglv'EfVQ3Q1IigJ@5%) dfa}y@ﬁiﬂa\e@n@(ﬁ]aact ed with 27 dichl oronet hane dri ed
over sodiumsulfate, filtered and concentrated under reduced pressure to

gi ve thenBifianeMil4- %ﬁﬂhﬁﬂhﬂ%exﬁﬁﬁ&&[ 1 Quﬁtﬁhkd.l@-’m Gl agatlcTefél@
solution of methanesulfonate b (b n 150 acetlic acid
was added N-bronpsuccinim de (3 399, 19 rrm)l) The m xture vvas stirred for
2h and arre—ywereaddet 1 agtreots—tayer—was—agdj ust ed
to pH 7 e ition of 10 N aqueé‘r‘g—%dl um I‘%ISW *de.| The %ﬁ%ﬁ% c |layer was
extract ¢ehivtriabole eyl @sieret hang, d[[l]&(é over sadgym sullfate, hi7tered aAnd
concent rated- under reduced— ssure to giive the crude 5-hbrono derivalive c.

(7.6g, qteishydrafurge > yield) A \ nj xt ud@mf ¢ [(7. 72g, 18.°¢ nmfof ymlrmoloys pqueous

sodi um rde—sotutiom (3701t tetjranydrofar 229 ) —vwas—stirred
at 50 C %or days. The m xture vvag h{c;ool egd to 0 C ang né%?rnz[liii I Zml‘é@ W [ h
concent  atagel hydrochloric acidl The0milxturle was concent r@Bed/mmaddr reduced

pr essur and t ha nr_nd_uhj WAS ¥iract-ead t h et hl—acetate The aor gar“ C

| ayer %lﬂa\lméadw&de sodi um su fatgsmtgl | tered #h#P condent rat QQS'E@ng ve the.

Procedure:

To a solution of 2-[5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-[1,2,4]triazol-
3-ylsulfanyl]acetic 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 HCl solution at 0°C, and the resulting mixture was concentrated in vacuo to 1/5th
of its original volume. The mixture was diluted with H,O (~20 mL) and acidified to pH
2-3 by the addition of 0.5 N HCl to produce sticky solid. (If the produc;c 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.



napht hol d. (5.87g, 94%yield) A m xture of naphthol d (3.53g, 10.4 nmol),
met hyl 1odide (0.65 nL, 10.4 mmol) and sodi um hydroxide (417ng, 10.4 mol)
in acetone (25 nmL) was stirred at room tenperature for 4 hours. The
resulting mxture was concentrated and the residue purified by colum
chronat ography (85% hexane (15% ethyl ,acetate) to afford 2.39 g, 65%yield
of the nmethyl ether e. A m xture of rrethyl ether e (3.25g, 9.22 mol) in 4N
HC in 1,4-dioxane (92 nlL) was stlrred at roomtenperature for 1 hour. The

and Satur ar kD BRORaT i ”d%ﬂn g@ diph: ﬁ@ﬁ é&ﬁ?{?—rﬁﬁm?t Woyer vas:

washed with water and br PHOSYS oylphe 8 and concentrated
under reduced pressure to give 2-nethoxy-5- brom) 8 am nonapht hal ene f
(2.14g, 92%yield) To a solution of am nonaphthalene f (1 g, 4.0 muol),

cycl opr opht aglroni c acid (438ny, 5.1 (g,)lt pot i phosp 2.97q,
1l4mol ) an ae ricycl ohexyl phosphi ne (1'§HR . %&ﬁm I@%%Zl m.) and
wat er ( 0.tBiottigzolerpadhoxylic aciden at nosphers@4 mﬁs addéd4 R&l | adl um 22etate (45ny,

0.2 mol) A The ture was ted to C for 3h
and t hen AE:' ’&dyfgg{og’g‘n?ﬂ%rrper (tljere V\arHtSZIm%vas adaggggand the ‘M xture
extract ecp}wdﬁﬂe ethyl acetate, dried ovep2sfldi um sul fate and 10:@[}'&@1561) ated. 28

Purification by colu hr omat ogr aphy 50% exane / 50% et h acet at e)

af f or ded RI9EP W%?@C%ﬁ%&und g. (699rrg nx!"y. el d}SPH 0 Nilé (heso)

H2N "N)~ISH MG 0-1 0-21 0" +ClL gl:~ - HHIN, CO9 hIl 1 NNHHCL NN HH
a z~~, " b40~0 HNONS'~N\ \' I NHz g NH2 k | Conmpound g (699ng, 3.28

mmol ) wasPrdeeshud:ved in 18 ml of dichl or onet hane.

To a solution of the carboxylic acid and aniline shown above, in pyridine at 0°C,
was added POCl; dropwise for 5 min. The reaction was complete after stirring at 0°C for
an additional 50 min. The reaction mixture was quenched by addition of HyO (1 mL),
then concentrated in vacuo to light brown oil which was diluted with CH,Cl, (200 ml).
The organic layer was washed with H,O (1 x 50 ml), saturated NaHCO4 solution (1 x 50
ml), then brine (1 x 50 ml). The organic solution was dried over Na;SO, and
concentrated to dryness. The resulting oil was triturated with EtOH to give 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)-4H-[1,2,4]-
triazole-3-ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide



Sodi um bi carbonate (9 nL, sat. solution) and thiophosgene (0.25 nL, 3.28
nmmol ) were added and the m xture stirred at roomtenperature for | h. The
organi c |l ayer was separated, dried over sodium sulfate and concentrated to
afford 819 ny, 98%yield of conmpound h which was used in the next step

W thout further purification. Conpou#d h (819 ng, 3.21 mmol) was dissol ved
in 6 nL of dinethylformam de, am noguani di ne hydrochloride salt (532 ny,
4.8 mmol ) and diisopropyl ethylamne (0.84 ni, 4.8 nmol) were added, and
the m xture was stirred at 50 ¢ fgr 18 hours. The E;xture was t hen

concentrated and to the residug added 2M aqgyko odi um hydroxi de
sol ution (1 zrrL).

The mixturfwa? Stirred at BUY 18 hours and then

cool ed t o rograntefterature. gs@Hting pi ‘ \gfren neutralized with
aqueous | and t he pr ~®@ col | ect eq egcthpound i. (200 ng,

25% yi el d) ~Conpounds i (63ny, mmol ) and | 0.2 mol) were
dissolved in DVF (2 niL) and pet assi um carbonateb(30rrg 0.2 mol ) was added.
The m xture was stirred at roomtenperature for 18 hours. Water was then
added to thegr xture and the preciphjtate fornmed collected ive 70 ng
(5799 of conglound-at 29 Dichl oroacgl\irgjﬁiod (0.05 m., O. ZH& ) was added
to a m xtumg¢ o npound k (63ng, HY 1 ), benzyltri &N ni um

' . U ijoHte (156ng, 2. 26 ] )odi.n
Yo The m xturg $tirred—at—room 3
9 k.”The reaction m € was then concenty#ted# and t he
resulting rgsidue was purified by grep. TLC (95% di chl or oget hane /5%
net hanol) to afford 13.8 ng of the s | fonic acid and 2 ng of title conpound
1. 2-[5- Brom) 4- (4-cycl opropyl - 2- net yI napht hal en- 1-yl ) - 4H-[el 2,41-
triazol e-3- yIsqua II-N—(2 chl or o- 4- su rmyl phenyl ) acetam de NH2 NH2 NH2
NCS Br abcCd 2)pN—NGI H2NNS YIN\+\CI HZN NS OO \ \ |
NH2  H2N -60

1-amino-4-cyclopropyl-7-methoxynaphthalene

To a stirred solution of 8-amino-2-naphthol (5 g, 31.4 mmol) in a mixture of
tetrahydrofuran (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 was
cooled to room temperature, saturated aqueous sodium carbonate was added and the
product was extracted with dichloromethane. The organic layer was washed with water
and brine, dried over sodium sulfate, filtered and concentrated under reduced pressure.
The obtained residue was purified by silica gel column chromatography
(dichloromethane : ethyl acetate, 9:1) to afford the N-BOC derivative a. (4.85g, 60%
yield)

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

aqueous sodium bicarbonate solution. The organic layer was extracted with



ef 9 NNa Br~-N~/ / Ol /O \'\ NH2 h To a stirred solution of

2- et hyl -1 -am nonapht hal ene a (7.5g, 47.7 mmol) in tetrahydrofuran (225 nli)
was added N-bronosuccinimde (1 Oy, 56.2 mmol) at 0 C. The m xture was
stirred at roomtenperature for 4 hours. Water was added to the m xture and
t he product was extracted with ethyl etate. The organic | ayer was washed
with water and brine, dried over sodiumsulfate, filtered and concentrated
under reduced pressure The resulting residue was purified by col umm

chromat o (75% e/ 25%eth to aff 4 730, 42%vyield
o oo o e brisfarie i rae et bsmmnite Al indoanersat et e BB by ol o

acid (47 t ) and

tricycl oﬁie}%yr%ho&hi nenz 11?%%3&3@2@3@?9@@29%%1 ;I#ggtrll\;eelly@gm) ) and wat er

(0. I8)5 n1_)h undeFo mhdluﬂgeﬁfmbﬂjsﬁwuﬁbgaw/&s{?aﬁgldﬁlmgidl)ﬁﬁil lljmlﬁblefgdeeic(adfdrrg 0.21
nmo The e was heat.e 100 C for,_3h and then coole 0 room

t enper at U¥as.ad Qﬁ‘ijgr I\R/H?S‘é?fﬂ%‘ﬁn%é 398 13mmql) éfrf'@@%g@@@sﬁnm@r Bhend acet at e,

gLrgﬁa?\égraphy Eag%@/%exane %Ig%%?m}rh%?ge F&%}}eg%g%@g%e@%n%%un c. (728ny,

87% i elad)iltiﬁnmfdﬂﬂ@laque(oﬁ%afcgmn&yﬂrdmiﬁd Thmadicﬂéﬁlrm ektract&d with of
di chl ororret hane. _ Sodi um bi car honat e sol ution)_ and thi ophosgene

]go 28 LTL diehlqromehane, @i O%MH@ﬁHlf@tﬁef lﬁﬁr%i @F%C%Pliitf"é@j wider Ef@gﬁderrpelr ?t ure
1
and cons e e PP BRI S BYRL MR T B HtanBEHECVREST, LoTch ms Leed

in the next st&rmnwrdnoﬂ& (7. mg,hers xmnbl)fandaDquue&wmuﬁﬂhyﬂrbﬁaé’ 88lutiGa 7 ol )
was di ssolved _in m. of di net hyl f or mam de, m noguani di ne hydrochl ori de

sal t (ggf& %0%)1%6’(@%0@%62 bw%ﬁyredeqtﬁg)r@rfphédms Ghe mixturs Wasyp| )
T
vere adaeg O%Bang @OEES‘[d’ﬁ%H&&feHI e hRbn t%g% \kfadﬁi’éch’angnéc]é’c%ﬂsrhe [RGnIIL Yl € was

concent ract he 'res ng resi aqueous sodi um
hydr oxi deconseéiittatddamded fedoted préfrareynnd the@rodiet hs extediedt witlhethyl svetaldd hour s

and then cooled to room _. . .
‘The organic layer was dried over sodium sulfate, filtered and concentrated to give the
naphthol d. (5.87g, 94% yield)
A mixture of naphthol d (3.53g, 10.4 mmol), methyl iodide (0.65 mL, 10.4 mmol)

and sodium hydroxide (417mg, 10.4 mmol) in acetone (25 mL) was stirred at room

temperature for 4 hours. The resulting mixture was concentrated and the residue purified
by column chromatography (85% hexane / 15% ethyl acetate) to afford 2.39 g, 65% yield
of the methyl ether e.

A mixture of methyl ether e (3.25g, 9.22 mmol) in 4N HCl in 1,4-dioxane (92
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 pressure to give 2-methoxy-5-bromo-8-
aminonaphthalene f(2.14g, 92% yield)

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

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



tenperature. The resulting m xture was then neutralized with agueous 1N HC
and the precipitate collected to give conpound e. (472 ngy, 50% yi el d)
Conmpounds e (100ngy, 0.34 mol) and f (96ngy, 0.34 nmol) were dissolved in

DMF (2 nlL) and potassium carbonate (51ng, 0.37 nmol) was added. The m xture
was stirred at roomtenperature for 288 hours. Water was then added to the

m xture and the precipitate fornmed collected and purified by prep. TLC (90%
di chl oronet hane/ 10% methanol) to give 83 ny, 45%yield of conpound g.

Di chloro L.G: A ‘ugwo e ' conpound
g (BSW?EIS&%L%O%%?, e%lzr%ta trogléaﬁgj m}ﬁ?%%%iﬁﬁ %@gﬁoﬁhg&c%%@fﬁqﬂe mol ) and
sodi um titlé corhpoundil (GR9nz, @8%ayield) i n di br ononet hane (5 nlL). The ni xture was
stirred at room tenperature for 18 hours in the dark. The reaction m xture
was then concentrated and the resulting resigug was purifieddy prep. TLC
(95% di chl or onet hane /5% net hanol ).to affordd5%. 7 ng of thg,Nslb\l)‘ODni c acid
and 7ng of #Htle conpound h. 6§ HN™ N "SH

2- [ 5- Br onmpda2nefilhor o- 4- cy spPiphenyl ) - 4 9. c

triazol e-3 any-l—]TNr(Z - 4-3uffanoy | ) acet a 0 O NH2 HNN

HNK NH2 Cl | Cl Br Br bfc d A 0 NCS H2 HHNjtlC S% ca /d
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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 1th. The organic layer was
separated, dried over sodium sulfate and concentrated to afford 819 mg, 98% yield of
compound / which was used in the next step without further purification.

Compound 4 (819 mg, 3.21 mmol) was dissolved in 6 mL of dimethylformamide,
aminoguanidine hydrochloride salt (532 mg, 4.8 mmol) and diisopropyl ethylamine (0.84
mL, 4.8 mmol) were added, and the mixture was stirred at 50 °C for 18 hours. The
mixture was then concentrated and to the residue was added 2M aqueous sodium
hydroxide solution (10 mL). The mixture was stirred at 50 °C for 18 hours and then
cooled to room temperature. The resulting mixture was then neutralized with aqueous 1N
HCI and the precipitate collected to give compound 7. (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 .



Compound a (1 g, 4.8 mvl) was dissolved in 10 nL of anhydrous net hyl ene
chloride. To this m xture was added triethylamne (0.68 nL, 4.8 muvol) and
the reaction was stirred at roomtenperature for 5 mn. Acetyl chloride
(0.5 m, 7.2 mol) was then added at O C and the m xture stirred at room
tenperature for 2 hours. Water and di,ghl oronet hane were added and the

| ayers separated. The organic |ayer was then dried over sodium sul fate and
concentrated to give 1.11 g, 92%yield of compound b. To a solution of b

(500 ng, 2.01 nmmol), c¥clqpropgl boronic acid (225 ng, 2.62 mol),
pot assi um phoshichtasogcetiageig (0.95 gul., B0 mened) was added bhasjxpreafsampeuide ny,

was added e Gt AEaRD el iRy AL Eni i Stallle IRE 0 31 MR e Rt e
to 100 C dodiunshitared1568p, 2.26ainesl) incdibR@nMeRRR(AIN)e Thédhikturbass sgeer and

the m xture extracted with ethyl acetate, dried over sodi umsulfate and
concent r 2tagom dergperatussivng 8 puisrinthe darkdlbe reectiomamixtypgsvasshen i n t he next

step without further ificatj 0 50 oA ol S

i seol vedheatiad G Y s e TR RIS e AT (0% et

m Xt ur e stseq methafdl) tcedfford 1B mg ofieher stlforid@cRldndeNihg vl itle cBRPYESH 4 N vacuo to
afford 440ng of conpound d which was used in the next step wthout further

purification. Conpound d (440ng, 2.6 mol) was dissolved in 14 m, of
di chl or onet hane di carhaonat e o 7 sat, sol.ut.i t hi ophosgene
(0.2 nL, 2.6 1] '%) Pgm"ga' gallaﬁ&(gpyﬁ]ﬁm 'Eﬁg;gﬂe T’léflb'g?)'lg% "t enperature
for I'h. Then, th&iargleriryisylianyll-Iy2-chlorg-4-sulfamoylphenylasetamidgi ym sul f at e
and concentrated to afford 877 ng, 99%yield of conmpound e which was used
in the next stel_g wi t hout further purification Conpound e (447ngy, 2.1 mmol)
was dissol ved ¥ 3 nlL of di et N§l f ormanude, afimoguani di ne hyM¢chl ori de
salt (355 wmmlz and “djA opyl ethyPg (0.56 m> pl ) were
added and th re stirred CTor 18 R .
concentrated and to the resultlang resi due was g
hydr oxi de sol ution (10 nL). Thé& mixture was st4¥red at 50 C fof\ 18 hours and
then cooled to2 oomtenperature.? The resulting i xture was thendneutralized
wi th aqueous IN HC and, the precipitate (product) collected to give
conmpound f. (240 ng, Ay@bwi el d) Conpounds f (89ny, @83 mmll_l) and g (94ny,
0.33 mml) were di s§NVyd $th DVREN I nl) and pg}p&ﬁ)ﬁug)«ﬁ}gﬂ ate (51ng,
S ‘

0.37 mmol ) was added. L Xt ur e _cl fel
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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.



was stirred at roomtenperature for 18 hours. Water was then added to the

m xture and the precipitate formed collected 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 nmol) was added to a m xture of conpound
h (116ng, 0.23 mmmol ), benzyltri et hylzamoni um brom de (183ngy, 0.68 mmol)

and sodiumnitrite (304ng, 4.6 mmol) in di brononethane (5 nL). The m xture
was stirred at roomtenperature for 18 hours in the dark. The reaction

' I db
o ep. TLC o5tk HGAGTE her2 S Bol EvdI Py Bt R HFaRE P pmalFf ne”
sul foni c gaﬁsﬁmﬁ@ﬂo%a&% §0f4 8 @) ERNPieY¢1ehdxy 1p%%sphme (118mg, 0.42
4-(2-(5-brono-4 g | or o-4-cycl opropyl - 6- nethylpheny ) -

4H- 1, 2 4mmobhinoiolugng (22hind) amdawamabs mh) hndﬁr@hiecrgpmaaneaphdre wadadie® NCS C Cl

S o B Lofndiatll (BN GO N L NS 1 £ forgh gt
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acet at e, yfliyed over sodium sul fate and concentrated to give 775ng of crude

2-chl oro=4- “cycl opropyl - 6- met hyl benzenam ne (2) that was used in the next
step w t hout Coempound c (728mg, 3.7 mmol) was dissolved in 18 mL of dichloromethane.

Sodium bicarbonate (9 mL, sat. solution) and thiophosgene (0.28 mL, 3.7 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
compound d which was used in the next step without further purification.

Compound d (877mg, 3.7 mmol) was dissolved in 6 mL of dimethylformamide,
aminoguanidine hydrochloride salt (608.5 mg, 5.5 mmol) and diisopropyl ethylamine (1.0
mL, 5.5 mmol) were added and the mixture stirred at 50 °C for 18 hours. The mixture
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 1N HCI and the
precipitate collected to give compound e. (472 mg, 50% yield)

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

Dichloroacetic acid (0.03 mL, 0.31 mmol) was added to a mixture of compound g
(83mg, 0.15 mmol), benzyltriethyl ammonium bromide (125mg, 0.46 mmol) and sodium
nitrite (211mg, 3.06 mmol) in dibromomethane (5 mL). The mixture was stirred at room
temperature for 18 hours in the dark. The reaction mixture was then concentrated and the
resulting residue was purified by prep. TLC (95% dichloromethane /5% methanol) to
afford 55.7 mg of the sulfonic acid and 7mg of title compound A.



purification. Conpound 2 (775ng, 4.3 mmol) was dissolved in 9 nL of

di chl oronet hane. Sodi um bi carbonate (4.5 niL, sat. solution) and

t hi ophosgene (0.33 nL, 4.3 mol) were added and the m xture stirred at room
tenperature for I h. Then, the organic |ayer was separated, dried over
sodi um sul fate and concentrated to affgrd 935 ng of 1 -chloro-5 34

cycl opropyl - 2-i sot hi ocyanat o- 3- nethyIB nzene (3) which was used in the next
step without further purification. Conpound 3 (935ng, 4.2 mml) was

di ssolved in 5 nL of dinethylformanm de, anunoguani di ne hydrochl ori de salt
(695 ng, 6.3 mmol ) and dii sopropyl ethylanine (1.1 nb, 6.3 mmol) were added
and the mxture stig 0 was then
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organi c | ayer WAs separated, dried over sodijptsulfate and goncentrated to
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concentrated and the rsul ting residue|was purifi egb:by prep. TLC (95%
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met hyI phenyl)-4H 1, 2, 4-t& i azol - 3-yl t hi o)facet ami do) - 39chl or obenzoic acid (7).
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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 5 (500 mg, 2.01 mmol), cyclopropyl boronic acid (225 mg, 2.62
mmol), potassium phosphate (1.49 g, 7.04 mmol) and tricyclohexylphosphine (56 mg, 0.2

mmol) in toluene (10 mL) and water (0.4 mL) under nitrogen atmosphere was added
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1 wBrN/ /I O/ OOOH 7 7 To a solution of 1 (500ny, 2.01 nmol),

cycl opropyl boronic acid (225ng, 2.62 mmol), potassium phosphate (1.49g,
7.04 mmol ) and tricycl ohexyl phosphi nga(56nmg, 0.2 mmol) in toluene (10 nl)
and water (0.4 nL) under nitrogen atnosphere was added palladium acetate
(23ng, 0.1 mmol ). The m'xture was heated to 100 C for 3h and then <cooled to

room -t e
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BRI Boertte (21 ml00 151G, PROpAGd VA ERATI 10BC S YR B,

I’I e over e and concentra e give

4- cycl opm:lad/tmpimttbmbatatdre ?Nv‘aﬂeﬁwa@ddeﬁahdﬂmﬁmtﬁd extrad:tétbwﬁh)ethyi;t ep w thout

further

purifjcation. (440nyg was di ssol ved d}n 14 nL

of di chl B¢tHetdaigd@ver @é&mmﬂ@t@: amdoma@@w(tqd wwes%é(}m%@f Fudeprpduci g
t hi ophos%gﬁ?eggnﬁh%gtﬁ?%gh%@gﬁ@nﬁc ?ggg& and the mxture stirred at room

t enper at ur

ayer was separated, dried over

sodi um sul f at €ogipdunde (H0higg Leldminol)abdsatissoRéd iy mIO8Petharel dAq@feols BY

cycl opro

Wi t hout
3 nmL of
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e Y B L fi6rd 440mg of compound d which was used in the next step
without further purification.

Compound d (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
compound e which was used in the next step without further purification

Compound e (447mg, 2.1 mmol) was dissolved in 3 mL of dimethylformamide,
aminoguanidine hydrochloride salt (355 mg, 3.2 mmol) and diisopropyl ethylamine (0.56
mL, 3.2 mmol) were added and the mixture stirred at 50 °C for 18 hours. The mixture
was then concentrated and to the resulting residue was added 2M aqueous sodium
hydroxide solution (10 mL). The mixture was stirred at 50 °C for 18 hours and then
cooled to room temperature. The resulting mixture was then neutralized with aqueous IN
HCI and the precipitate (product) collected to give compound f. (240 mg, 44% yield)

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

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



am noguani di ne hydrochloride salt (355 ng, 3.2 mmol) and dii sopropyl
ethylamne (0.56 niL, 3.2 nmmol) were added and the m xture stirred at 50 C
for 18 hours. The mixture was then concentrated and to the resulting

resi due was added 2M aqueous sodi um hydroxide solution (10 nlL). The m xture
was stirred at 50 C for 18 hours and BBen cooled to roomtenperature. The
resulting mxture was then neutralized wth agueous IN HCL and the
precipitate (product) collected to give 5-am no- 4-(4-cycl opropyl napht hal en-
| -yl)-4H1,2,4-triazole-3-thiol (4). (240 ny, 44%yield) Conpound 4 (789ny,
2.79 mol ) and 3-chl oro-4-(2-chl oroacet am do) benzoic acid (5) (693ng, 2.79
mol ) were di ssol véd2i(5-bpvnot4(2rchloasd-dyblopropyile-metipdphényl}-ed at 50 C for
18 hours. Water wagH-D2M-6@sol3ay1chib)aeetdinido) B cENrébGI0It Wid h et hyl acetate.
The organic |ayer was separated, dried over sodiumsulfate and concentrated
to give 1.04 g, 7p%yvyield of
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4.2 mmol) was ad j, 2.1 mmol),
benzyltriethyl a sodium nitrite (2.9g,
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To a solution of 1 (1g, 4.5 mmol), cyclopropyl boronic acid (506mg, 5.9 mmol),
potassium phosphate (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
palladium 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-methylbenzenamine (2) that was used in the next step without further
purification.

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

separated, dried over sodium sulfate and concentrated to afford 935 mg of 1-chloro-5-
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8-am no- 2-naphthol 1 (8.2g, 52 mmol), benzal dehyde (16 ni, 156 nmol) and
sodium sul fate (41.3g, 291 nmol) in THE (100 nlL) was stirred at reflux over
night. The mixture was cool ed to roorftenperature, filtered and concentrated
under reduced pressure. The resulting residue was purified by colum
chromat ography (hexane/ethyl acetate/triethyl amne 75/23/2) to give 12.65¢g
of i mpur eydl@ropyl-2-isetiigdyanndemethylbenzept (Haviioh Haphseddn themexhstieps used in

t he next s hout. further purification. 38 A mxture of 2 (12.65g,

51. 2 mol} %ﬂﬁh%%qﬂuﬁ@aNEBZ nmml ) and NaOH (6. 14g, 153 mpl) in acetone

(125 i) was SoRipdtnds (JIHHP, H%ﬁfcﬁt\kﬁsedﬁsﬁfvea llbwpofaik}?ethﬁf&ﬁihﬁﬁdw m xture

was concentrat ed and the resi due di'ssolved in ether, washed wth water and
bri ne anamimgoandinehgdrochlodde sat(605 mg, 6Ssnthod) alvdsludmxsepylwddylarmnzN HC - THF
(780 nL ~ 1), and stirr t .room.tenperatur hrs. . The resulting
sol uuon(hﬁ%één@awlmrﬁaﬁ&r@m B ae0 Lo C o E S FREn NaSOCB. ang
ext ract eﬂwll S HEN contBRrREL tﬁt]%él%)ﬁlﬁﬁn 1%%%13&4@\/@@9&5 dried over
sodi um su te an concentrate e resu resi purified by

col um ckrrdmathty@romﬂmo(ﬂtbn/(ﬂlmo ’Hle rhjxtire vgas\sﬂrréd a9, 00 wml8yh®kmlamlf

7- et hoxgjr:eapht hgl en-|-am ne stirred méilure of .3 94g, 40 mol )
and pot ad€nGAVIE F%mm@ﬂ{pf@hgs Thf?GS“H%F’}XWW% gheevtraliedwvith vas added

benzyl b€ 116 He1Gnllthe pré&PitaEhobddlt) ifectedRE give 5-amino-4-(2-chloro-4-

cyclopropyl-6-methylphenyl)-4H-1,2,4-triazole-3~thiol (4). (780 mg, 66% yield)

Compound 4 (100mg, 0.36 mmol) and 3-chloro-4-(2-chloroacetamido)benzoic
acid (5) (88mg, 0.36 mmol) were dissolved in DMF (2 mL) and the mixture was stirred at
50 oC for 18 hours. Water was then added and the mixture extracted with ethyl acetate.
The organic layer was separated, dried over sodium sulfate and concentrated to give
192mg, of crude 4-(2-(5-amino-4-(2-chloro-4-cyclopropyl-6-methylphenyl)-4H-1,2,4-
triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (6) which was used in next step without
further purification.

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



m xture was refluxed for 3 days and cooled to roomtenperature. The
precipitate renoved and the filtrate concentrated. The resulting residue was
purified by colum chromat ography (Hex 100% to renove the unreacted benzyl
brom de and then with ethyl acetate (100% to give 11.75g, 83%yield of

N, N- di benzyl - 7- met hoxynapht hal en-1 - amgne (4). To a stirred solution of DW
(30 n.) was added POC13 (10.65 nL, 116 mmol) over 30 mnutes at 0 C. The

m xture was then stirred at 0 C for 30 m nut es and added 4 (11.75g, 33.2
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and Pd/ Carbon (81 n lxel_hanol d under—hyet ogen

at nrosphere (40 P 18 hours. The m xture was passéd through celite and
concentrated. The pgesulting residug/\was purified byA\col um chronat ography
(Hex/ EtQAC 3 : 1) to give 826 ng, 35%yield of 7-nethoxy-4-

nmet hyl napht hal en-1 yam ne (6). Conpoynd 6 (826ny, 4. 4 nmol ) was dissolved in

25 nlL of dichloronmethane. Sodi um bi“carbonate (15 n, sat. sol uti on) and

t hi ophosgene (0. 3y, 4.4 molp were 39 added andtQe m xtureystirred at
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YNy i §
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added and the m re stirred at 50 C for 18 hours. “Fhe m xture was then
concentrated and to the resulting residue was added 2M aqueous sodi um
hydr oxi de solutiorf (10 nL). Thé mixture was stirred at 50 C for 18 hours and
then cooled to roomtenperature. They esultl ng m xture was then neutralized
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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 sodium sulfate and concentrated to give 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-



met hyl napht hal en-1-yl )-4H 1, 2, 4-triazole-3-thiol (8). (1.14 ng, 91 %yield)
Conmpound 8 (200mg, 0.7 mmol) and 3-chl oro-4-(2-chl oroacet am do) benzoi c aci d
(9) (174nmg, 0.7 mmol) were dissolved in DM (3 nL) and the m xture was
stirred at 50 C for 18 hours. Water was then added and the m xture
extracted with ethyl acetate. The oP@anic | ayer was separated, dried over
sodium sul fate and concentrated to give 304ng of 4-(2-(5

- am no- 4- ( 7- met hoxy- 4- met hyl napht hal en- | -yl)-4H1,2,4-triazol -

yl t hi 0) a%lcmmmbﬁ-lgotbwpmmp alepe (3 whidy Washises imhs nextesten thhw next step
wi t hout tﬁﬂgﬁg fication. Dichloroacetic acid (0.1 nmL, 1.2 nmol) was
added to conpound 10 (304ny, 0.6 nmol), benzyltriethyl
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evapor at ed un reduced pressure yielding t K oily residue. The residue
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Dichloroacetic acid (0.35 mL, 4.2 mmol) was added to a mixture of compound 6

-chlorobenzow a01

(1.04g, 2.1 mmol), benzyliriethyl ammonium bromide (1.65g, 6.1 mmol) and sodium
nitrite (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-
yl)-4H-1,2,4-triazol-3-ylthio)acetamido)-3-chlorobenzoic acid (7).



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-propi onyl sul fanoyl - phenyl) lysinamde CI NNNHQ ~ 10
Brl NSO/ -,S,.NHNH3 C NH3 CO A 25 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-ygysul fanyl ] - N- (2-chl or o- 4- sul f anoyl phen
yl )acetam de 41 (50 ng, 0.085 mmvol), EDC (35 ng, 0.18 mmol),

Boc- Lys(Boc) - OH DCHA (47 ng, 0.09 rrm)l) in the mxture of 5 nL THE and 5 nL
met hyl ene chlorid d 0.13 mmwol ) in one
portion. The rea&ﬁp }'&POIEIH Otx?' ‘ﬁ'%ﬂg %%Yﬁ?ltﬁ{‘]lﬂﬂg The sol vents were
evapor at ed under g H‘aﬁﬁé:g' g))%eéqra thlenobgnzeic agidi jue The resi due
was dissolved in 5nL 4.0 M HCl in dioxane. The reaction was stirred at RT
for 14 h. The sol vent was evaporatpgl under reduced pressure yielding thick
oi l'y residue. Jhe residue was washed successively with 10 nL nethyl ene
chloride and 10jnt etla)g'r yieldify the title conpourffzas a |ight yell ow
solid (44 ny, eagents 1- Qt ni t r o- naphtha eOMpIO2 To

1- met hyl napht hal 2 8.0 g, 56 n round DOt t a k at 6—€-was added
nitric acid (26 nL) dropw se. ( EXA slow addition“of “nitric acid i s nost
inmportant to avoid the formation of 2t he ot her regioismrers). After the
reaction mxture was stirred for an additional 15 min at 0 C, it was poured
into 65 nL of H2O. The aqueous solution was extracted with benzene tw ce
and the conbi f@eyBenzene sol BhgrP" was washed with 10 % NaCH sfcdsutl on, dried

wi th Na2SO4, andl copceps ated. Hi chro
5:95) gave prod i1l conta few per

regi oi sonmer. It d
of 1. 4-Methyl -naphthal en-1-yl agyge
4

—-N 0]
HZN HN/U\/
Cl
)
COOH

9 10

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

purification.



42 To a solution of 1-nethyl-4-nitro-naphthyl-amne (4.0 g, 21 nmol) in

et hanol (300 nL) was added Raney-Ni ckel (4 scoops). The m xture was stirred
under H2 (1 atnm) for 16 h. The reaction was filtered through a pad of
Celite and concentrated. Purification by silica gel flash colum

chr omat ography ( Et CAc: Hexanes =15: 8538 provi ded product (3.2 g, 75 9.
4-Ethyl -5, 6, 7, 8-t etrahvdro-napht hal en-1-vliamne NH2 The procedure was’

essenti aI I y i dentical to the route for 4- Met hyl - napht hal en-1 yl am ne as
descri bed abdvmixthremi\2e(l2.65gaYk2thmal), Mel (64 mlj K2 wofmol) and NaOH (6.14g,

5- et hyl 3, ah ht hal |
4- (I\a/tet %yll%am tr g}%%toqe%lﬁm{f_a %8@%@%&8‘2‘?’ %rglr’]%ﬁ&-"?\% %%%ﬁ%m )sol ution
of thiop ixtie s EbncefitratedRY thel rBsidd HioPHR iHREHRY, Ved3Bed ﬁhhwalt&e (5 n)

at 0 C was added dropwi se a solution of 4-methyl naphthyl amne (6/1 ny,
4. 3 molapd &ride aid emoentpatéds (Thy resaltingaegiducswad dis®lGdrim@N) HCh TEN{780 ous

t hyl d m.). Aft th t t d.f
2§ § ol ZoDAPH SGmteeRobin tempgTetie O 4o 0t HhoesmbER SeIEan e v dt nen 120
dri ed le&d; é‘tﬁ% @%s?@%?ﬁ&ﬁﬁﬁiﬁﬂhﬁaﬁé élrf‘déi&:‘al?teﬁ%ﬁ thir! The,
In exan e

di ssol v s (15°m) an resu ting brown s urry wa |Itered
The fil flayer eds mshadaMmeeaﬂﬂdd beergodiamesyifatecanidvoncentratedn@heresulfinga sol uti on

T e

cong,géj& 597%& méﬁq%ﬂ@§ ow oil was triturated with EtOAc: Hexanes
(1 1) to give o%r;g‘? 71 %yl eld3bof product as an off-white solid.

5-Di fl uor orret’[rm;d stlctseddzmmtlpr» (@%g,ﬁalrmnella;tdl potassiym tarbprjte (16.6¢,628- t hi ol
N !\'1\ e FI\II;aSqlng 2 (100 3) Wab St benzy T hrorhtde T80 MY, 160 Mol ot 6 9E PR de (180

mixture was refluxed for 3 days and cooled to room temperature. The precipitate

removed and the filtrate concentrated. The resulting residue was purified by column
chromatography (Hex 100%) to remove 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 POCl; (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 13.58¢g of 4-
(dibenzylamino)-6-methoxy-1-naphthaldehyde (S) which was used in next step without
further purification.

A mixture of S (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



di fluoroacetic acid (2 nmL) was heated at 100 C for 4 h. Wen the m xture was
cooled to roomtenperature, white solid crystallized out of reaction

m xture. To collect nore products, 2 nmL of hexanes was added to the

m xture. Filtration gave (179 nmg, 79 % vyield) product as a white solid.
5-Fluoroneth 11-4-(4-nethyl-naphthalesp | -yl)-4H 11,2, 4]trizol e-3-thiol
NN """ FHZC-N~SH To a solution of 4-nethyl-naphthlyl-thiosem carbazi de
(158 nmg, 0.68 mml) in MOH (10 nL) and 4.37 M NaOwe (0.23 nm_, 1.62 nmol)

was added_ et 1, nd st ed at room

t enper at u?‘dzi %‘Pd &‘#ﬁ{ @ﬁ@ﬁ&%ﬁg&r{) TvEe g%\ém%{’cgl?ﬁ?rﬁ?rgﬁ YEHRY wat er

and washeséputatdd, giied hor sedingr sulfhe énHQoﬁéBﬂﬁﬁté& tb aﬁfodl 9 99%'#164@6”111 ust ed

with HC andflftered of f product as white solid in %42 %yield). 'H
n

NMVR ( DVBOsotbisyamatg-6anathops | (eethylgphtigalane (7Y which \msmsprll extatepr- 7. 52 (i n,

26 20 dd 2.0, 21.0 ' 5.03 (dd, J=
120720 %‘tﬂﬂ?h}%‘%’“gﬁ%@ i ( - H 0 F 2,508 ?

2-[5-Di fl Uor0”@61'%}51)\11{&‘1Gl'ﬂguﬂkﬂmxﬂ@l?mahais@élvédﬁi])Oﬂlﬁ'dfjdn%eﬁlrlféﬂﬁa?ﬂ de,3
yl sul fanyl ] - N-(2-iret hyl - 4- sul f anmo I - phenyl )-acetam de JINN H F2HCJ(N)LS

O/ SO2NHEninaguanddine hydaclgpride salt (723 mg, 6. 5 mmol) and diisopropyl ethylamine (1.14

(55g| fl uorogg%gyl 41)(‘%2%@%2@3 ht h en A@f‘%ﬁlﬁ%@fl%%%?lwg tgholj
ny, adde
2- met hyl - Nad Brefebitéhtréted dhd W'res‘%hﬁ@ﬂ:id@&@h@éﬂdé& ZMZ%J&US tbdl@n Ml ). The

reaction mxture was stirred at roomtenperature for . Upon the
conpl et i ohydséxititeolntéerc¢liOonl). Ahentiztge way stiveed S for18 heunsead:thenn and

AR e T R e R e
| H), 7. 70H¢] %ﬁ@frg&ﬁltat{&ﬁgdlfct? coﬂlecte@@o givéB.anlifb-4-(7.mhdthbgly-4J= 8.0 Hz, 1H),
4.26 (s, 2H) 3H)

N- ( 2- Chl omﬂwlmphmahn;al-ylmwwmamwrﬁﬂql Bohelhyg, 2 Y4dddnyl -5, 6, 7, 8-

tetrahydro- napEg&aLgﬂwd g (260211 017 1{11110?) a.n]d L gr%'—4- - llllgyc}a]::&a%l&o)l%%%lgrgm e d
(9) (174mg, 0.7 mmol) were 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,-a1nino-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 10v

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



NNHF2HC N 1--SO 1/ SOZNHZ In a solution of
5-di fl uoronet hyl -4-(4-ethyl -5,6, 7, 8-tetrahydro-napht hal en-1-yl) -
4H[1,2,4]triazole-3-thiol (85 ng, 0.28 nunol), K2C03 (41.8 ng, 0.30 mmol)

in DMF (2.0 nL) was added

2- chl or o- N- ( 2- net hyl - 4- sul f anoyl - phengol ) - acetam de (77.8 ng, 0.28 nmmol).
The reaction m xture was stirred at room tenperature overnight. Upon

conpl etion of the reaction, MeC]—I vvas added to the reaction and stirred until

45 preci plizgﬁgﬂﬁﬂ?@_ ed --l) ‘Q‘ @_@ lfazlg' yyield). "H
NMR ( DVBO, 304- - onn he 1) i .88 (d,
J=2.4 Wz, 774( chilg Pyop yzf “?’21‘8 B}g‘éds 2H) |
7.34-7.00 (m 311) 4.33 (apparent q, J= 15. 6 Hz 2.71 (t, J = 5.7 Hz,
2H), 2.62 (q, J= 7.5 Hz, 2H) 2 28-2.08 2H), 1. 72 1. 60 (m 4H), 1.19
(t, J= 7.5 Hz, 3H). NH

N- ( 2- Chl or o- 4- sul f anoyl - ﬁu{d% difn79th | - 4- (4- et hyl -
napht hal en-1-yl)-4H[1, 2, 4] tr -3-gls a@ﬁ[\]H amide C ///N-N~H
i~FZHC NS O 1/ SOZNHZ In g st i on of

5-di f | uor onet hyl - 4- (4- net hyl l en-1-yl)-4H [1,2,4]triazol e-3-thiol

(59 ng, 0.20 nmol ), K2CO3 (30: S, 022mm|)|nDIVF(15 m.) was added
2-chl or o- N- ( 2- net hyl - 4- sul f ang I-phenyl) acetam de (57 ng, 0.20 mol). The
reaction mixture was stirred AN roomtenperature for 16 h. Upon the
conpletion of the reaction, H20 (4.0 nL) was added to the reaction and
stirred unt|I precipitation occurred and filtered off product (77.0 ng, 71%
yi el d). 'H NMVR §(DB@ounddottorhid flkidashalgod waih 2[5 bdd)no-%—(tl-&yngldpropytl-lo 0 Hz,

%E)raaﬁs“ pifhaten ki 2 Qtegor i N el ety 43 (s

oo febanigtehs e SRTE ol EDG 08 e, 15 o) o roop gid (67 4L
yl sul f anyl0o-dn6D-ineemixtute 985 Tl THF-al Syl metiegertnchlieriddNTd the thixture

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 pressure 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;SOy. 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

Cl
N~N

ey )\s/\\i e ?NH;», cl

NHs ¢

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



FH2C~-N S O 1 / SO2NH2 46 In a solution of

5-fl uoronet hyl - 4- (4- net hyl - napht hal en-1-yl)-4H[1, 2,4]triazole 3-thiol (89
ng, 0.33 nmol), K2C03 (50.0 ng, 0.36 mml) in DVF (2.0 nL) was added

2- chl or o- N- ( 2- net hyl - 4- sul f anoyl - phenyl ) -acet am de (87 ng, 0.33 mmol ). The
reaction mxture was stirred at roomyjenperature for 16 h. Upon the
conpletion of the reaction, H20 (2.0 nL) was added to the reaction and
stirred til preci pitation occurred and filtered Purified by reverse phase

wz) - o 80 i Dl oy ER 35 e o miiogBfe 1 3S(Hol) Bi byt b YT 0
b s by e of3) rﬁmmzmdmlﬁe@ 148 londe. 120 the hteRas 111)

5.18 (dd, J=  12.3, 26.4 F? 4.22 (s, 2H), 2.75 (s, 3H), 2.25 (s, 3H).
N- ( 2- Chl crdded DMAP £hoyaig, Qﬂé mypl) 2n pee portion.ofee te,abtlcm tyest wias stmp lat RAl en- 1

élo)ZNﬂ;— I[ ﬁlg i]t ’El'gqa Ve;?? ] lerséuev].;lgorgteli u‘%&g’r rggﬂceg pressure ylelgng l_i‘nci( oily resuf\)le
5-f 1 uor onﬁsemékldde (v&s afs‘&dwéd R, hai IerrHtr ﬁ&ld)im&h'e [ Th@réébﬁéﬁ %9 bigrred3s tmr ol (89

ng, 0.33 mmol), Cx3 (50.0 nmg, nmol ) was ad

2-chl or o - Qth'ﬁlha)socbvemt wab feaamyatecbhmiw trédua@cbpmuudsaylemmgrguclmlasreW) The
reaction . mxtyre was stirred at roa f

conpl eti oh? ’EH%WF‘%&@? egﬁucce,s@;@l(gwgl tﬂ.‘;mvfﬁ%thglﬂ ?}396&? i }(gg‘gt‘? eﬁ' and
stirred t 1bldﬁ{|ﬁﬁéﬁtlé%%ﬁ&nﬂ0&%ﬁ§@ @l'ilqwfséﬁcf Ex‘ﬂ'g 45%)9' ve solid (126.8 ny,
74%vyiel d). "ENVR (DVSG 300 51012 road 1H), 8.18 (d, J= 8.7
Hz, 1H), 8.04 (dd, J = 4.8, 8.7 Hz), 787(s 111) 776752(m 5H), 7.46
(s, 2H), 7.11 (d, J=8.7 Hz, | H), 5.35.(dd J =12.3, 26.7 Hz, 111), 5.19
(dd, J =11.7, 25.8 Hz, 1H), 4.26 (s, 2P§aeeBlS75 (5, 3H). 47

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

napht hal en-1 -yl )-5-fl uoronet hyl 14Me[};y1.2, rﬁir&fn'aﬁlﬁﬁéleﬁ\s yl sul fanyl ] - acet an de
cl NNNFHCN5O0 1/ SZNHZ T 0

NO,

(2

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 Na;SO4, and concentrated. Silica gel
chromatography (EtOAc:Hexanes = 5:95) gave product still containing a few percentage
of the other regioisomer. It was recrystallized with EtOAc/Hexanes to give 9.0 g (43 %)
of 1.

4-Methyl-naphthalen-1-ylamine

NH;p

(I



I na sol ution of

4-(4-ethyl-5,6,7, 8-tetrahydro-napht hal en-1-yl)-5-fl uoronet hyl -
4H[1,2,4]triazole-3-thiol (85 nmg, 0.29 mmol), K2C03 (44.4 ny, 0.32 mmol) in
DMF (2.0 nmL) was added 2-chl oro- N (2-chl oro-4-sul fanoyl - phenyl ) - acet am de
(82.6 ng, 0.29 nmol). The reaction mfkture was stirred at roomtenperature
for 16 h. Upon the conpletion of the reaction, H20 (2.0 nL.) was added to
the reaction and stirred til recipitation occurred and filtered to give

solid (73.0 ngo asplutianedfdymethi-tiaiirq-saphthyl300ne/4Y g, Alome®l) iw ethardp] 8. 05 (d,

J= 8.4 7.8 11- 74 drd =.8.4 Hz, .11 7.4 2H) ,
7.21-7. 523((%%&? aé‘.‘“%g‘a(“&}’"‘?i@%g‘.‘ 6°°|92§)- Hilje mixnise way ﬁ%ﬁﬁf@ﬂ“ He o éﬁ'@ 6H)Hz ,
214) , 2. T¥s2168 TH redblion wasBitdréd thibugh phet of (Witd 4Rd cHientrhtel Pubife@iddn 4H)
1.19 (t, J= 7.5 Hz, 3H). Using the appropriate starting materials, the

f ol | owi n@pycilica@ehflashaobmmr ehpematbgiaphy (EtE A HexmeardISRH) provided preduntt hods

di scl ose%gbo g;)

2-[5-Bro -&% hl or o- 4- (cycl opropyl met hyl ) phenyl )-4H[1, 2,4] -tri azol e- 3-yl
sul fanyl]- N-(2-chl oro-4-sul fanoyl phenyl ) acet am de

218 Brom- 4 (2-chi or o- 4- ke ns Byl hihfrics. ahie20! o~ 3-y1 sul fany!]
-N-(2- chl oro-4-sul fanoyl'phenyl)acetam de

2- [ 5- Brono- 4- (2-chl oro-4- (cycl opropyl net hyl ) napht hal en-1-yl )-4H[ 1, 2, 4]
-triazol e-3- ylsul fanyl]-N(2-chl oro-4-'81 f anoyl phenyl ) acet am de

2-[ 5- Brono- 4- ( 2- chl or o- 4- cycl opr opyl p 4H- [1,2,4]-triazol e-3-yl sul fanyl

]-N-(2- chloro-4-sul fanoyl phenyl ) acet @

2-[5-Trifl uoronethyl - 4-(2-chl oro- 4- cychNgprepyl napht hal en-1 -yl ) -4H |
1,2,4]-triazol e-3- ylsulfanyl]-N(2-chljro-4-sul fanmoyl phenyl ) acet am de
2-[5-Brono-4-(4-cyclopropyl -5, 6, 7, 8-tetrahydronaphthalen- | -yl)-4H |
1,2,4]-triazole-3 - ylsulfanyl]-N-(2-chloro-4-sulfanoyl phenyl)acetam de

2- [ 5- Br onp- 4- (The ptdvptura wisleadeatially idedtichbtd the 2owtd fdrrd-kfztilybnaphthaed-lanyl ] - N- (2

o U5 by o Hiarag S GEHTRAAE v T ety Siges With BrolEioB AF -cflsf-Sapitio-1.2,3,4-

1,2,4]-tgd -3z - - or o- 4- sul f anoyl phenyl ) acet am de
2. [5- ]Bro?r%@%?%@-rcéyg%%% %ﬁ%%n%%ﬁ’“@ﬂﬂ )-4H-[ 1, 2, 4] i riazol )e 3-yl sul fanyl ] -

N- (2- chl oro-4-sul fanoyl phenyl ) acet am de 2-
[ 5- Brono- 4- (5-cycl opropyl i%& phthglen 1)}yl erfhic; ideri azol e- 3
-yl sul fanyl]-N-(2-

HoN—NH
N O

(L

To a solution of thiophosgene (0.33 mL, 4.3 mmo}) 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 Na;,SO4, and concentrated
to give dark brown oil. The oil was dissolved in hexanes (15 mL) and the resulting
brown slurry was filtered. The filtrated was concentrated to give a pure thioisocyanate.
To a solution of the thioisocyanate in anhydrous acetonitrile (20 mL) was added
hydrazine (0.13 Il:lL, 4.3 mmol) at RT. After stirring at RT for 20 min, the mixture was



chl or o- 4- sul f anoyl phenyl ) acet am de

2-[5-Brono-4-(5-cycl opropylginolin-8-yl)-4H1[1,2,4]-triazol e-3-yl sul fanyl]-N

-(2- chloro-4-sul fanoyl phenyl ) acet am de

2- [ 5- Brono- 4- ( 1- net hyl acenapht hene-5-yl)-4H[ 1, 2,4]-triazol e-3-yl sul fanyl]-N

-(2- chloro-4-sul fanoyl phenyl ) acet am dg

2-[ 5- Brono- 4- ( 2- net hyl acenapht hene-5-yl)-4H[1, 2,4]-tri azol e-3-yl sul fanyl]-N
-(2- chloro-4-sul fanoyl phenyl ) acet am de

1N (s Bnronpiet TR RERIRDY Y888 iiede ik Hloas Hespreti el oo

Transcri q7as ggCoMepyRID d@g@u@%&eﬂgﬁgﬂvﬂﬁ}pj sbidni bitory activity agai nst human
i mmunodeficiency virus type 1 (HV-1) using a high throughput cell-based

assay using H V-1 expressing f| refIy Iucrferase as a reporter gene and
pseudot yped wit h $-EMileeriome vin)s ¢l-naphihale 3 ¢l.g14ytrigpleet-thiel (VSV-G) .
Experi nental procedures were essentl aIIy as descri bed by Connor et al. in
Journal of Virology (1996), 70: 5306- 531]N_(,\pharacter| zation of the
functional properties of env genes from /4 y\t erm survivors of human

i munodeficiency virus type 1 infedeHgn) nandHPopik et al. in Journal of
Virol ogy (2002), 76: 4709-4722 (Human imunodeficiency virus type 1 uses
lipid raft-colocalized CD4 and chenoki ne ors for productive entry
into CD4+ T cells). It should be particuka zppreci ated that the virus
contains two introduced nutations in the RT gene (K1 03N and YI81C, created
by 49 PCR nutagenesis) that render the virus highly resistant to current
non- nucl eoside HV- 1 drugs. Virus stocks were generated by cotransfection

ofI lol asm d DNfAenh:@gnnymzhﬂnanhﬂxbﬂ ﬂlmmrcamazuie:{mr(ng) QGS(IHI)lOi)mo 293T
ol | et o yoroatttie Bl @ Rth s hEE 00 C Bura L WHep AT Syie P opled iy

i nfected pomhtef gerawwau&smm}yﬁnze& dud &f fd&cﬁcﬁﬁnﬁ(t&-‘ée Meoflbct Méreeeni ng
compounds in a 384-well mcrotiter plate format. Forty-eight hours after

initial produsts,i2onl of hexanchwas addedrid thasmixtueaFdtratioragaveédgmg, {PPomega) was
added to t. uci ferase activity was determ ned by counting the

resul tantylrt’]'ﬁ?ﬁ"f?é@%t&%@ed’%% a LJL um noneter. Since the luciferase gene
is carried in the virus genone, its expression level directly reflects the

virus replication 3.pN@lorhéthylbe(PaRESMEpIRhalan-G SIRIHTT .2 lﬁﬁlﬁ)‘Y@Buﬁbﬁ the
activity of the conpounds against wld type HHV-1, a HeCa- JC5

FHZC/QN»\SH

(2

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 diethyl ether. To the aqueous layer, the
pH was adjusted with HCI and filtered off product as white solid in (78 mg, 42 % yield).
'HNMR (DMSO, 300 MHz) & 14.26 (s, 1H), 8.14 (d, J = 8.4 Hz, 1H), 7.67-7.52 (m,
4H), 7.26 (4, J= 8.4 Hz, 1H), 5.20 (dd, J=12.0, 21.0 Hz, 1H), 5.03 (dd, J = 12.0, 20.4
Hz, 1H), 2.74 (s, 3H).



cell line that expresses high levels of CD4 and CCR5 was enployed (Platt et
al ., Journal of Virology (1998), 72: 2855-2864: Effect of CCR5 and CD4 cell
surface concentrations on infection by macrophagetropic isolates of human

i mmunodeficiency virus type 1). The ¢ 4I line was nodified by isolation of a
stable cell line that expresses lucifélfase under the control of the H V-1
pronoter (long termnal repeat, i.e., LTR). H V-1 infection of this cell

line stimulates the transcription of luciferase fromthe H V-1 pronoter and
the |luciferase gene expression level is proportional to the |level of virus
replication (Harrington et aI in Journal of V'rology Met hods (2000), 88:

111-115: Direct Cti n
centrifugation-i 2§$ 3}5" y!lgs(ﬁ tﬁ M 't"l r‘)_laﬁ) iglftﬁagﬁl?/}( 2000),
273: 307-315: LuSI W '(Zé'b‘ Yif-su PP"’ y-Raenyl)-aet ection and

guantitation of a single cycl e of H'V and SlV,replication). Procedures for

virus infection, conpound testi/%):ﬁzd I ucmfe ase activity determ nation

were the sane as for the VSV-G dot y pgett VA1l. Two approaches were used
to evaluate the cytotoxicityHC [
H V-1 virus assays. The first appr

OAPYOINS, discovered in the
oach ed%loyed anothef nodified HelLa-JC53
cell line that constitutively exp &%) high level of luciferase w thout
virus infection. The |evel of | ase expression in these cells served
as an indicator for cell replicatjon’in the presence of the conpounds.
Procedures for conmpound testing and luciferase activity determ nation were
the same as for the virus infection tests. The other 50 toxicity assay
utilized Hele-d@33lutiohlof Satiffusromethybdgi-atdtlylamphthalehe Wﬁfassay kl t
(Promega) that neasures the nitochondria functlon of the cells. Using

simlar rbdfduiazels-did (Pheg, QB@W@HOIEI{{@CM%BJE&(OAZO mmol) in DMF (1.5
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((4S)-6-chl oro-4-(cycl opropyl et hynyl ) -1, 4-di hydr o- 4-

N-(2-Chloro-4-sulfamoyl-phenyl)-2-[5-difluoromethyl-4-(4-ethyl-5,6,7,8-
tetrahydro-naphthalen-1-yI)-4H-[1,2,4]triazol-3-ylsulfanyl]-acetamide

cl
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FZHC/AN)\S/\‘(() SO,NH;

h

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), K;CO; (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



(trifluoronethyl)-2H 3, 1- benzoxazi n-2-one). For each of the 20

hi gh- preval ence nutants tested, at |east one of these conpounds was nore
than 20 fold nore potent than efavirenz or showed ECSO of |ess than | nM
In nost cases both criteria were net. In the majority of cases all three
conmpounds were nore potent than efavirgnz. Conpounds were conpared for
activity on wild type, YI81C and Y1 88L mutant reverse transcriptases. Both
am des were significantly superior to the carboxylic acid on all three
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N-(2-Chloro-4-sulfamoyl-phenyl)-2- [5-difluoromethyl-4-(4-methyl-
naphthalen-1-yl)-4H-[1,2,4]triazol-3-ylsulfanyl]-acetamide

Cl
NN H@
FzHC/AN)\S/\\g SO,NH,

In a solution of 5-difluoromethyl-4-(4-methyl-naphthalen-1-yI)-4H-
[1,2,4]triazole-3-thiol (59 mg, 0.20 mmol), K;CO; (30.0 mg, 0.22 mmol) in DMF (1.5
mL) was added 2-chloro-N-(2-methyl-4-sulfamoyl-phenyl)-acetamide (57 mg, 0.20
mmol). The reaction mixture was stirred at room temperature for 16 h. Upon the
completion of the reaction, H,O (4.0 mL) was added to the reaction and stirred until
precipitation occurred and filtered off product (77.0 mg, 71% yield). *H NMR (DMSO,
300 MHz) 4 10.11 (broad s, 1H), 8.18 (d, /=10.0 Hz, 1H), 8.01 (d, /= 10.0 Hz, 1H),
7.87 (s, 1H), 7.75-7.54 (m, 5H), 7.46 (broad s, 2H), 7.18 (t, J=50.0 Hz, 1H), 7.11 (d, J=
10.0 Hz, 1H), 4.32 (s, 2H), 2.27 (s, 3H).

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

et O
FHZC/AN)\S/\\(() SO,NH;

(2
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In a solution of 5-fluoromethyl-4-(4-methyl-naphthalen-1-y1)-4H-[1,2,4]triazole-
3-thiol (89 mg, 0.33 mmol), K2CO3 (50.0 mg, 0.36 mmol) in DMF (2.0 mL) was added
2-chloro-N-(2-methyl-4-sulfamoyl-phenyl)-acetamide (87 mg, 0.33 mmol). The reaction
mixture was stirred at room temperature for 16 h. Upon the completion of the reaction,
H,0 (2.0 mL) was added to the reaction and stirred til precipitation occurred and filtered.
Purified by reverse phase HPLC resulted product as a solid in (53.3 mg, 50% yield). 'H
NMR (DMSO, 300 MHz) 8',9.84 (broad s, 1H), 8.18 (d, /= 8.4 Hz, 1H), 7.71-7.53 (m,
TH), 7.26 (s, 2H), 7.10 (d, /= 8.7 Hz, 1H), 5.34 (dd, J= 12.0, 27.3 Hz, 1H), 5.18 (dd, /=
12.3, 26.4 Hz, 1H), 4.22 (s, 2H), 2.75 (s, 3H), 2.25 (s, 3H).

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

Cl

e
FHZC/AN)\S/\XC() SO,NH,

(JC

In a solution of 5-fluoromethyl-4-(4-methyl-naphthalen-1-yl)-4H-[1,2,4]triazole-
3-thiol (89 mg, 0.33 mmol), K2COj3 (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 mmdl). 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, /J=8.7 Hz, 1H), 8.04 (dd, ] = 4.8, 8.7 Hz), 7.87 (s, 1H), 7.76-7.52 (m, SH), 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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N-(2-Chloro-4-sulfamoyl-phenyl)-2-[{4-(4-ethyl-5,6,7,8-tetrahydro-
naphthalen-1-yI)-5-fluoromethyl-4H-[1,2,4]triazol-3-ylsulfanyl]-acetamide

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-[1,2,4]triazole-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 stirred til
precipitation occurred and filtered to give solid (73.0 mg, 47% yield).
1H NMP (AMZ0, 300 MH() 6 10.15 (s, 1H), 8.05 (d, /= 8.4 Hz, 1H), 7.87 (s, 1H), 7.74
(d, J=8.4 Hz, 1H), 7.46 (s, 2H), 7.21-7.06 (m, 2H), 5.26 (d, /= 48.0 Hz. 2H), 4.29
(apparent q, J = 15.6 Hz, 2H), 2.71-2.58 (m, 3H), 2.25 (s,1H), 2.25-2.09 (m, 2H), 1.72-
1.59 (m, 4H), 1.19 (t, /= 7.5 Hz, 3H).

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

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

2-[5 -Brom0-4-(2-ch10r0-4-(cyclopropyhnetﬁyl)naphthalen-1-yl)-4H-[1 ,2,4]-triazole-3-
ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide

2-[5-Bromo-4-(2- chloro-4-cyclopropy1pheny1)-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

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

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

" 2-[5-Bromo-4-(4-ethyl-5,6,7,8-tetrahydronaphthalen-1-yl)-4H-[1,2,4]-triazole-3-

ylsulfanyl]-N-(2-chloro-4-sulfamoylphenyl)acetamide

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

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

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

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

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

2-[5-Bromo-4-(1,1-dimethylacenaphthene-5-yl1)-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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PCR mutagenesis) that render the virus highly resistant to current non-nucleoside HIV-1
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, a HeLa-JC53
cell line that expresses high levels of CD4 and CCR5 was employed (Platt et al., Journal
of Virology (1998), 72: 2855-2864: Effect of CCRS and CD4 cell surface concentrations
on infection by macrophagetropic isolates of human immunodeficiency virus type 1).
The cell line was modified by isolation of a stable cell line that expresses luciferase under
the control of the HIV-1 promoter (long terminal repeat, i.e., LTR). HIV-1 infection of
this cell line stimulates the transcription of luciferase from the HIV-1 promoter and the
luciferase gene expression level is proportional to the level of virus replication
(Harrington et al. in Journal of Virology Methods (2000), 88: 111-115: Direct detection
of infection of HIV-1 in blood using a centrifugation-indicator cell assay; and Roos et al.
in Virology (2000), 273: 307-315: LuSIV cells: a reporter cell line for the detection and
quantitation of a single cycle of HIV and SIV replication). Procedures for virus infection,
compound testing and luciferase activity determination were the same as for the VSV-G
pseudotyped HIV-1.

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

luciferase activity determination were the same as for the virus infection tests. The other
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toxicity assay utilized HeLe-JC53 cells and a commercially available MTS assay kit

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

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

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

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

activities on wild-type (WT) and resistant mutants below 50 nM in both ECso and ICso.
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CLAIMS
We claim:

1. A compound having the following structure:
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