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t henanktal genonme (RNA) into DNA, which is the reverse
of the normal chain of events. An enzynme that has been
aptly dubbed reverse transcriptase (RT) acconplishes
10t heaAcrmaoUnnDsrrrm‘mMmmnal RNA into DNA.  The HV
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by anot enzyne ca i ntegr npounds t hat
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i nf ect npounds are use

pr é%!%rﬂeraﬁnd@nt BNApolyaerasss asp Vibanyalgase: anshas #DNArgapendent
SUINEE bSlymBsE EATRg s ah 88N A¥ependent DNA polymerase, RT transcribes a

single-stranded DNA copy of the viral RNA. Acting as a rlbonuclease RT destroys
25 the original viral RNA, and frees the DNA just produced from the original RNA.
Finally, acting as a DNA-dependent DNA polymerase, RT makes a second,
complementary DNA strand, using the first DNA strand as a template. The two
strands form double-stranded DNA, which is integrated into the host cell's genome
by another enzyme called integrase.
30
Compounds that inhibit the enzymatic functions of HIV-1 reverse transcriptase will
inhibit replication of HIV-1 in infected cells. Such compounds are useful in the
prevention or treatment of HIV-1 infection in human subjects, as demonstrated by
known RT inhibitors such as 3'-azido-3'-deoxythymidine (AZT), 2',3'-dideoxyinosine
35  (ddl), 2',3'-dideoxycytidine (ddC), d4T, 3TC, Nevirapine, Delavirdine, Efavirenz,
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(AZT), 2',3'-dideoxyinosine 35 (ddl),

wQ@2903/0s@zleoxycyti di ne (ddC), d4T, 3TC, Nevir apCTI€A2003/001870
Del avi rdi ne, Efavirenz, -1 WO 2004/050643
PCT/ CA2003/ 001870 Abacavir, and Tenofovir, the main
drugs thus far approved for use in the treatnent of
AIDS. As with any antiviral therapy, use of RT
inhibitors in the treatnent of Al DS eventual
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There is therefore an ongoi nee new I n
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4s@gai nst the various resistant nutants. 20 The

conpounds of this invention can be characterized as
beiAf@Rntivieal 4p§ in thergnyand preMrRipNSRf HV dYeetion cominugsi the ppergence

SPeakin Jesidtiift sthint ¢ dkpecRh té MRrdasBK eHediigthklefGraPUMIERg need
I's much sinpler than previously reported H V-1 reverse
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t hivarig@d feYistayt matantshe | inked diaryl conpounds is
surpr|5|ng 25 In fact, the general class of |inked

20dj aryl conpounds have most often been described as
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Camccgrd?nugme f|n<ei|ng o? thisf gcl:tljvf?)\/\%r the linked diaryl compounds is surprising.
25 In fact, the general class of linked diaryl compo‘unds have most often been described
" as photographic agents. For example, EP 0436190, U.S. Pat. No. 5,124,230 and
U.S. Pat. No. 6,221,573. Only a few publications have reported pharmacodynamic
or therapeutic properties for this class. Such references can be summarized as
follows:
- 30
U.S. Pat. No. 4,186,131 and U.S. Pat. No. 4,252,815 disclose that certain
(phenyltetrazolyloxy)propyl arylamines possess antiarrhythmic and R-adrenergic

blocking actions.

35 US Pat. No. 4,399,285 relates to substituted tetrazolyloxycarboxylic acid amides
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bl ocki ng actions. 35 US Pat. No. 4,399,285 relates to
substituted tetrazol yl oxycarboxylic acid amdes -2 WO
2004/ 050643 PCT/ CA2003/ 001870 which are stated to be
her bi ci des. Kejha et al., Cesk. Farm, 39, 294(1990)
reported that a series of 1-phenyl-5-thio derivatives,
ex WHhith arg stated e erbieidesi ty. 5 Toth and Sinon,

Monat sh. Chem , 125(8-9), 977 (1994) report that
certain carbamic acid esters linked with tetrazol e-5
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SD-aspartic acid receptor antagonists. U 'S Pat. No.
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Pat. No's. 4,540,703, 4,663,323 and 4, 766, 120
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cl andeethioalkoryaamide ecuhpmmdaaob amagonisi$ bfamamm@redephgsand
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rela es'to a se triazo ivatives
which inhibit HV-1, HV-2 and SIV replication. Al so,

WO\ Pé/ 03 [¥%E9n8 Irecﬁghgﬁ%? Srﬁéths pﬂ%w}?ﬁ’ﬁé § e{ﬂﬂ%ﬂ)ﬂ N%i-tetrazol-5-

brid trrary erlvat
trah 1a|§et@smde isIannhilitos ¢ of $J»5§@f alicomqj iPhosphgtdsag with passible

| NfBphida@8s as 3R ahﬁu@’éi'a Lan, a search of the CAS
megﬁca Regi stry System (2002) reveal ed the
EP 0 035 046 B1 and related U.S. Pat. No’s. 4,540,703, 4,663,323 and 4,766,120
describe tetrazole derivatives having a further unsaturated heterocyclic ring; the

derivatives are claimed to be anti-ulcer and anti-inflammatory drugs.

Lagoja et al., Helv. Chim. Acta, 85, 1883 (2002) relates to a series of 1,2,4-triazole
derivatives which inhibit HIV-1, HIV-2 and SIV replication.

Also, WO 02/070470 discloses a series of benzophenone bridged triaryl derivatives
as HIV reverse transcriptase inhibitors, useful for treating viral infections.

In addition, a search of the CAS Chemical Registry System (2002) revealed the

structures but no utility of a number of N-aryl-2-arylacetamide derivatives. For

example, 2-{{1-(1-naphthalenyl)- 1H-tetrazol-5-yl}thio}-N—(2-nitrophenyI)acetamide,

Registry No.: 310456-59-8; N-(4-bromophenyl)-2-{{1-(3, 4-dimethylphenyl)-1H-

tetrazol-5-yl}thio}acetamide, Registry No.: 431890-67-4; 2-{{1-(2, 4-difluorophenyl)-
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structures but no utility of a nunber of
N-aryl -2-aryl acetam de derivatives. For exanple,
W@ 240050613 napht hal enyl ) - 1 PCT/CA2003/001870

H tetrazol -5-yl }thi o}-N(2-nitrophenyl)acetam de,

Regi stry No.: 310456-59-8; N-(4-bronophenyl)-2-{{1-(3,

4-di met hyl phenyl )-1H 35 tetrazol -5-yl }t hi o}acet am de,

Regi stry No.: 431890-67-4; 2-{{1-(2,

4-di f | uorophenyl)- -3 WD 2004/ 050643 PCT/ CA2003/ 001870

1 HJ-(@traaﬁ-@fyl}guq/}rly-(m|6oq|mﬁthg/lphenyl)acetamlde Registry No.: 335207 29-9;
mﬁgéﬁ Y hpéy ?rgﬁ/étt%?&%rﬁf)nftﬁ}e(zqﬁfé gﬁéé{fhmenyﬁqm@az’@ ‘5
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Regi stry No. 385383-12-0. 5 SUMVARY OF THE | NVENTI ON

The i nvention ﬁr ovi des the use of a conpound of

5f o'SHMMARYQf THEANVENTIONt ure of a nedi cament for
t 1 effelin@ntbnVplolities tHekel df a@oHpBBRY bf"\‘f)ﬁ't%l& d f@b’thé‘l’n\éﬂuf-gaﬁjre of a

conmpounds are potent inhibitors of wl

doumgdicamank far trgiam Y igfectignn £ tman 'Bféﬁteidam FHM ¥ h%f ﬁ@mpounds
dowpé sotm.ﬁﬁ.bms Kti\Qr'liNyb’éWJT%nd@odUPe Autdnt §ttra|ﬂ§9ﬂ¢w 1 Re,

i nvention provid > use a conpound for
namgfticeagy ed*°”b¥§ rﬂ\é@?'%‘ﬁe‘?ﬁwﬂﬁ Greating H V

1oi nfection in a human, said conpound represented by
formula 1. 15 Art-X-WAr2 wherein Art i) 5-
or 155,634 S8PSE i BIRRNPE PSS B AR CrRaHDf pr 1 gauracture o
hetaemscata:m@nt ferateatih@ eV Intattidh inda Mima&n, saill dbnipduRd eyédedited by
opt.ional |y substituted with 20 (Cl-4)al kyl,
(CRUR LT oal kyl, (C3-,)cycl oal kyl - (CL_3)al kyl -,
mhereln said al kyl, cycloal kyl or cycl oal kyl al kyl nmay

be nmonosubstituted with henyl when the
Shet er ocycle contains 1 togg )fﬂ-eg?gonsugl n either

i nst ance the said heter ocycl e is optionally
sub ée‘d wi th: phenyl, phenylnmethyl, 5- or
P80 'Sromatic heterocycle, fused 25
phe{i)yl l5n sab-utenribetedarosatic hetestyde contaipingeioet lestteroatoms

o oey B2y, O bab AR o S
20-5- or Qeme)m‘by&r(@d 7)ayaoekyil, (Ca. heycmawy(@e)alkgaohheném saidchlkyl,
Doyt - ABGK) BPLIay BT e NELEBARYEL T K5 o rony
fused when the heterocycle contams 1 to 3 N-atoms; in either mstance, the said
heterocycle is optionally substituted with: '
phenyl, phenylmethyl, 5- or 6-membered aromatic heterocycle, fused
25 phenyl-unsaturated or saturated 5- or 6-membered carbocycle, fused
phenyl-{unsaturated or saturated 5- or 6- membered
carbocycle)}methyl, or fused phenyl —5- or 6-membered aromatic
heterocycle; each of said phenyl, phenylmethyl, aromatic heterocycle,
fused phenyl-carbocycle, fused phenyl-(carbocycle)methyl or fused
30 phenyl-aromatic heterocycle in turn is substituted optionally with 1 to 3
substituents selected independently from:
(C1.6)alkyl, (Cs.7)cycloalkyl, (C3_7)cycloaIkyl-(C1-§)aIkyl, (Cze)alkenyl,
O-(Ci4)alkyl, S-(C14)alkyl, halo, CF3, OCF3, OH, NO,, CN, phenyl
optionally substituted with C_salkyl or nitro, phenylmethyl optionally
35 substituted with C,alkyl or nitro, SO,NH,, SO,-(Cq4)alkyl,
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30 phenyl -aromatic heterocycle in turn is substituted
optionally with 1 to 3 substituents sel ected

wo naepsosdent |y from (CLl-6)al kyl, (C3-7)cycl oaP&pICA2003/001870
(C3-7)cycl oal kyl -(C1-3)al kyl, (C2-6)al kenyl,
O (Cl-4)al kyl, S-(Cl4)alkyl, halo, CF3, OCF3, OH, N2,
CN, phenyl optionally substituted with Cl-6al kyl or-
nitro, phenylnethyl optionally 35 substituted with
Cl-6al kyl or nitro, SO2NH2, SM2-(Cl-4)alkyl, -4 WO
2004/ 050643 PCCK@M&OG(@IM‘B’?NRZE( @dm@hn@@qomolyl
NR2R3, nor phol i- i
(C1- 4) al kyl , k@gr (ﬂ{eﬁe‘sﬁqlé{'rz@é#g Ik&‘é‘@@%@h@reﬁ %e%‘e n%hy
is Hor (C1- 4) mdlependewthersdﬂ ar €aialkylibbeieirusaid sutstituents are
sterically con‘gg&igg ml%tﬁ_ﬂ (drl) unsat urated or

or 6- menbered

saturated 5- carbocycl e substituted with
Sphdily| ainsatufstrcen satusated SuasGmeanieser! earbeeyclgrsabeiuted with

car bocy‘blh@rcljyl of né&ﬁhﬂ@%m’uns@furateéehg MrlatéHJédrE’é@l:IEyor the phenyl or

substitute t uent
def i ned “aPBtFY'ﬂPQO%M%PQt%ﬂ@ y'th H‘essc?@tq bh) 3 ﬁ‘)bSt'&enkslqsl defined

benzi m d&aﬁégumwe%ahlsxcd&nwhﬁtItut ed with phenyl or
a fused phenyl - 10 car boc as defined above; i's

het(®F oatbSn7Eiazel satenadin Ubst'“@é withghegy! %szuw?e‘?f@nﬁ'-

100R4 is Hcgfboﬁﬁeégaéﬂﬂéb,abooé, X is a val ence bond or
CRAAR4AB wherei n R4AA and R4B each i ndependently is H or

(Cl-4)al kyl; and 15 when X is a heteroatom i ncluding

NR4 is a Héftérﬁat@mdée‘i/éﬂtéi‘fﬁorﬁ@@ 8D, S@z%ﬁNRd wﬁé%"ﬂ RE{®)H or (Ci4)alkyl;
(CRORB/A) 1- 2- R6_wherein R5 A each

i n&éeféﬁaé/ﬁieme P%nqqor&R Bo \(f*@ﬂe'ﬂ!)Rg‘F R R @ ch dndgpgpdently is H or
(Cked)akyiyand and ZA is oxo or thioxo; (b) D C(ZB)
wherein D is (Cl4)al kyl ene, (C1-4)al kyl ene-0O or

15(C1- 4) al kyl ene-NR7 wherein R7 is H or (Cl-4)alkyl,

anGvhéR X 1§ aheler8htob)in@X@ing(NR® :
CH2C( Zc) NR7A- (C1- 4) al kyl ene wherein Zc is oxo or

t hiVi&2 divalept7adical sglegted flam:- 4) al kyl ; 25 (d)
(Cl-4)al kyl ene- NR7BC( Z) NR7C wherein R7B and R7c each
It Eﬂg{:en?g% |5X)1 2-%(%)Ng %ereln &? rlmkg R% e%gﬁl in%gp:ar?de%)t(l)? is H or
20 (Cs4)alkyl, R®is H or (Ci.)alkyl, and Z*is oxo or thioxo;
(b)  D-C(Z®) wherein D is (Cy4)alkylene, (Cy4)alkylene-O or (Cq4)alkylene-NR?
wherein R is H or (C1)alkyl, and Z® is oxo or thioxo; |
(c)  CH,C(Z°)NR™-(C,4)alkylene wherein Z€ is oxo or thioxo and R™ is H or
(Ci4)alkyl;
25 (d)  (Ci4)alkylene-NR™C(Z°)NR’® wherein R™ and R’° each independently is H
or (Cy4)alkyl, and Z°is oxo or thioxo;
(e) (C14)alkylene optionally substituted with OH, or optionally disubstituted with
OH when the (Ci.4)alkylene contains 2 to 4 carbon atoms; (C,4)alkenyl |

optionally substituted with halo; or

Cis- or trans- (CH2)1_ZV ; or

1) {(C14)alkylene}-O optionally substituted on the alkylene portion with OH;

30

(9) {(C14)alkylene}-NR® optionally substituted on the alkylene portion with OH,
and R%is H or (Cy4)alkyl;



(e) (Cil-4)alkylene optionally substituted with OH, or
optionally disubstituted wwith OH when the

w@ h4/43@hkyl ene contains 2 to 4 carbon atons; PCT/CA2003/001870
(C2-4)al kenyl optionally substituted with halo; or
cis- or trans- (CH2)1 2~ or 30 (f) {(Cil-4)alkylene}-0O
optionally substituted on the al kyl ene portion with
OH, (g) {(Cl-4)al kylene}-NR8 optionally substituted
on the al kylene portion with OH and R8 is H or
( CXbY) al (Ryd)alkylenenDlZ(644)asyigne WherBinGR s @3P QOHPXQ; O h)
(C](r)4) al kyl ene- C( ZE) (C1- 4) al kyl ene wherein ZE i s oxo
or thioxo; aor (i) ON (CH 2)1-2 ; or
(CR5R5A) 1_2%NRs- (CR5R5A) 1_2 wherein R5 and R5A each
i ndependentty, ¥% Hor 5 (Cl-4)alkyl, R6 is H or
(C1-4)al kyl ; e when X is a val ence bond: Wis a
{(C2-4)al ken§ %’é(o) NR8Aprci s- or trans-

oL PNre TR bR ORI rsceseh Bt K iy iRdependently is H or
5( Cke4))alkbyRS isd or (Gh9BIk; bs CRAARAB as defined above: W
is selected from{(Cl-4) al kyl ene}C(O) NR8C,
S-{(Cl-4)al kyl ene} C(O NRBD, 15
(NTR{I%’IQ:&F-)@S_E‘ZH{?HI?F@}IGK Oj\lgggE\’/\hor in RBC, R8D, RBE, R8F

- -4) al kyl ene} - erein : ) ,
and’vp%éa?éat 'kFHﬂ}&ggﬁ%’%rﬁt ly is Hor (Cl-4)alkyl; and
Ar 2.1 S (o) o nyl or, L8 nyl selected fromthe
PR B Yok

or

Cis- or frans- ~_ C(O)N R%®

v

wherein R* and R®8 each is H or (Cy.)alkyl; or

10

when X is CR*R*® as defined above:
W is selected from {(C1.) alkylene}C(O)NR®®, S-{(C,.4)alkylene} C(O)NR®®,

15 O-{(C1x)-alkylene}C(OINR®E, or NR®-{(C,.s)alkylene}-NR®® wherein R%, R®®, R®E,
R® and R® each independently is H or (C1)alkyl; and

Afis
() a phenyl or pyridinyl selected from the formulas

9 9
ﬁ;ﬁ 10 _11 @ \j/ R’ i R® R11——2\?/R
R™ R 11 X N~
R11 R10 2N R N/ F\,10 R10
) , and

wherein R?, R" and R"! each independently represents:
H, (C1.6)alkyl, (Cs.7)cycloalkyl, (Cs.;)cycloalkyl-(Cy.3)alkyl, (C.¢)alkenyl,
O-(C1.)alkyl, S-(Cy.6)alkyl, halo, CF3, OCF3, OH, NO,, CN, -NRN'R™,
-C(O)R*, -(Cy5)alkyl-C(O)R?', -C(O)OR?, -(C,.3)alkyl-C(O)OR%, -SO,-
25 (C1.3)alkyl-C(O)OR?, wherein R*' is (C,4)alkyl and R* is H or (C,4)alkyl;
C(O)NHy, -(Cy.3)alkyl-C(O)NH,,

20
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R10 R11 11 Rs R11 Nk, NR R1, RI0O N R10 R1I0 O 20 and
wherein R9, R10 and R' each independently represents:

woR004030683 al kyl , (C3_7)cycl oal kyl , PCT/CA2003/001870

(C3_,)cycloal kyl -(C1_3)al kyl, (C2-6)al kenyl,
O (Cl-6)al kyl, S-(Cl_6)al kyl, halo, CF3, OCF3, OH,
NO2, CN, -NR'""RN2, -C(OR21, -(Cl_3)alkyl-C(O R21,
-C(OOR22, -(Cl_3)alkyl-C(OOR22, -SO2 25
(C1_3)al kyl - (O OR22, wherein R21 is (Cl-4)alkyl and
R22Tis H o$(Q)¢@4A)§al5vlk§D; (Cr@latyNgRNH:,
-(C1_3)al k 0
hCT Cappostsayh B o ’ﬁ ;5(‘%!18 431 al {<0§,’ S04 DYEginyl; APy
SC2NH2, phwh§EbY paig ﬁw%tpmwmy' ghd ﬁyflrolxloaay haye ong.or more
4-pyri di nYéubsﬂituBMt‘srsele)é{ed froW e PotipSeindisBiEitalo, NO,, C,.s-alkyl
pyrldlnyl and pyrrolyl nmay have one or nore
Ssubstituen?¥ & E4 vected fromthe group consisting of

hal 0, NQherdid the- @'bgt‘)then@RalR’“%Rwﬂ?srs@rlealtyl”t%mpatlble
substituents RY RI0 and R' are sterically conp

wher ei n WRRrein B\2 Rezeashi '@ﬂf@s@mwwerf% Heydf e)ﬂkﬂrwhereby R™
(C1_6) alaky IR™ wagHe *aavemﬂfy gﬁﬁ]@%maanmm t&@Hﬁ't&j’%EHeY with the N-

bonded to each other to ogether with atom
to whi cRlamigwhich they e atashed tod 4 to §memkared belgrocycle whereby

10het er ocysd @Hytg%@&)yt A8 pbdior L6824 cbpmnévzﬁbetré@ha@ﬁicydl@ Fhay be

20

25

30

4 of a 6 red heferaocycl e, ma repl.aced by
-0-, 2 srercerhgud- -on e -BRY mr?'@&egeaﬁ%%nﬁ** o)k

O 22 .
( 83( ) ?jg%%aallk)m(ﬁ@) é/dfdéllkyl &r% 7)\/\£derr elll@ﬁ %bzalﬂ wﬁe(r)erm R%is H or

(C1- 4)aI‘Ry43 36'r°r15 (||) Ar2 is a fused
phenyl - (saturated or unsaturated 5- or 6-nmembered

car bogcyclic,ri tionally substituted with 1 to 3
subs? %t ue s'5§efg %"c‘f@lf"yl ﬁ%l%f?é‘?ﬂj%rrﬂqsﬁmf?t@?rﬁ( e membRIAd
O ( Cl- 4) alckyocydhic flﬁé-oﬂt)calb@/éubsmd%ltmﬁ{o% Stﬂfstlﬁxlehtls)selected

Ar2 is a 5- terogy
cont ai ni nﬂ‘dfp?%‘?ecfngﬁoﬁ‘éﬁe’r)%ki"o CS@F'EX’t%dg 43%@{' NNOgperdyalo; or
S, or a fused phenyl-5- or 6-nenbered heterocycle,

het er ocycl
Sal d %r orr%_i is ahSeto(?%orr(lz n%llaeereé) grofr#asﬂc%egr]gcr%ae conta?nlng 4e
heteroatoms selected from N, O or S, or a fused phenyl-5- or 6-membered
heterocycle, said aromatic heterocycle or fused phenyl-heterocycle is
optionally substituted with 1 to 3 substituents selected independently from
(C4)alkyl, O-(Cq4)alkyl, S-(Cy4)alkyl, NO; or halo; or
(iv) Ar? is phthalimido and W is (C,)alkylene;
or a pharmaceutically acceptable salt, ester or prodrug thereof.
Furthermore, a second aspect of this invention provides compounds of formula 1:

Ar'-X-W-Ar? 1

wherein Ar' is



optionally substituted with 1 to 3 substituents
sel ected i ndependently from (C1-4)alkyl,

w@z¢oabsebpal kyl , S-(Cl-4)al kyl, NO2 or hal o; orP@ECARMB/001870

10

15

20

Ar2 is phthalimdo and Wis (Cl-4)al kylene; or a
pharmaceutically acceptable salt, ester or prodrug
thereof. Furthernore, a second aspect of this

i nvention provides conmpounds of formula 1: 30

Ar' -X-WAr2 1 wherein Ar' is -7 W 2004/ 050643

PCT/ CA2003/ 001870 N-IN-N+ N N. N~ R20NNN12C R12 or R
wherein R12 is sel ectgd $+om t hgogrébup~gonsi sting of
R13 v M M R15 M | 'W, M@ RL I\/le%'1 / Me R30 R32
~ R32 R30 R31 R33 RBRRR33 M2 5 Bn R 13
represents C, Br, COQ(Cl-4)alkyl and if RO is NO2, O
or Br, then R13 nay also represent F or CH3; 10 R14

Rl SvhereifR1? 838 Iebdd f@ﬁﬁ_h@@mfpidaﬂg ntly selected
fromthe group consisting of H (CI-6)alkyl,

R' | Me Me Me
R15 Me Me

14

R Me  OMe F Me
R30 | :
- < O

G SO o
R31 R33 R31 R33

NMe2
and ;

R®  represents Cl, Br, COO(C,4)alkyl and
if R® is NO,, Cl or Br, then R' may also represent F or CHg;

R14, R15,

R31, R32,

R*® are each independently selected from the group consisting of H, (C4)alkyl,
(Cs.7)cycloalkyl, (Cs.7)cycloalkyl-(Cq.3)alkyl, (C,.6)alkenyl, O-(Cy4)alkyl, S-
(C14)alkyl, halo, CF3, OCF3, OH, NO,, CN, SO,NH,, SO,-(Cy4)alkyl, C(O)OR'
wherein R" is H or (C4)alkyl, or NR?R® wherein R? and R® each

independently is H or (C4)alkyl;
R* represents H, Cl, Br, COO(Cy)alkyl;

R'”® s a phenyl of formula



(C3.7)cycl oal kyl, (C3.7)cycloal kyl -(C1_3)al kyl,

(C2_6)al kenyl, O (Cl.4)alkyl, S 15 (C1.4)al kyl, hal o,
WEER4/0806F8, OH, NO2, CN, SOZNHZ SC2- ( C14) al kyPcT/CA2003/001s70

C(OORL wherein RLis Hor (CL 4)alkyl, or NR2R3

wherein R2 and R3 each independently is H or

(Cl-4)al kyl; R30 represents H, d, Br, COQCl.4)alkyl;

20 R12C is a phenyl of formula -8 WO 2004/ 050643

PCT/ CA2003/ 001870 R13C R14C RI15C wherein R13c Rl4c

and R15C each independently repf€sents H, (Cl-6)al kyl,

(C3_7)cycl oal kyl, (C3_7)cycl kyI (C1_3)al kyl,

(C2-1,)al kenyl, O (Cl-4)alk ‘(;Cl 4) al kyl , hal o,

CF3, OCF3, OH, N2, CN, SO2 202- (C14) al kyI

C(OORL 5 wherein RL is Hor (81 4)a| kyl, or NR2R3

wherein R2 ang ent

oV

d
(CLa) al RGPS Reciseth B 2o BaErengFelhpPIERsRts HefGroalL
and  R13C,j)s/coblkel (Gsh)iiyclbaldnge/na|kp,r(cggg_)an;eh)g CEQO Byl s-

ot Roo Cra BIa CratF o 8 NS EME S BogiklsCIOIOR!

5H, (Cl- 4hatdiyR! is(HC3r (‘C)1g)aodypa+ NRFR:’Oﬁhereln R? and R3 each

(C3_7) cyc| oal

CyeT ont KHEPERSeyE PR iy brkfredhatah Basisl e an
Wi th GR"’Cﬂthheilﬁath?@@g&w ONR'%S IQ’QC( O NR6 wherein R6
is Hor (C14)al l; and Ar2 is selected fromthe

groupcon5|st|rfgofss R" RRI1 RO\ Rs Rl NR N
) s Eure
R
C@m@@

10 wherein R*, R*', R*, R* are as defined hereinbefore; and

R®*  is H, (Ci4)alkyl, (Cs7)cycloalkyl or (Cs.7)cycloalkyl-(Cq.s)alkyl-, wherein said

alkyl, cycloalkyl or cycloalkylalkyl may be monosubstituted with -OH; and
15 XisSorQ;
W is CH,C(O)NR® wherein R® is H or (C;4)alky!; and

AP is selected from the group consisting of

9 9 Rg
R1%E§(R R“-é\l " ELI R® R1uNL);(
11 P
10 10 2N R = 10 10
R R N"R™ g R

wherein R® is halo or NOy; and if R" is Cl or Br, then R® may also represent
(Cy3)alkyl;

20

-9-



20 Rlo R10 N R10 and R10 wherein R9 is halo or NOZ;
and if RI3is d or Br, then RO may al so represent

W@ 8b483mhkyl ; -9 WO 2004/ 050643 PCT/ CA2003/ 001BFDCARDB/001870

5

10

20

25

30

35

R* are independently of each other selected fromthe
gr oup consisting of H, (Cl-6)al kyl, (C3_7)Cycloal kyl,
, ) Cycloal kyl -(C1_3)al kyl, (C2_6)alkenyl,
O(Cl 6) al kyl, S(Cl1_6)al kyl, hal o, CF3, OCF3, OH, N2,
CN, -NRNRNZ -C( O R21, Cl_3)al kyl -C(O R21,
- (0 OrR22, R &" :ga)eaunﬂgpensieojé f(_gagrgother selected from the group
'ﬁgZR(zgll ga:@rls'@(lhg g@?@?gﬁw\"ﬂ% LR8I, (S, ISyLicad- (e Lyalkyl,
(O _3) al kiB=lakepXo( ce(e@m (C)ayy (r@io 6)Fal RGF3. OH, NO2, CN,

- S02- ((CL. 6)gMjha, 1 phe en ]
phenyl net h r\#k Céé% ‘g@ %r{*yé C( Wr 13)a|ky|

wher eby sa%@)@%nﬁoz-ﬁfy'rsbaéhy 9(0 Wrer@n Iﬁﬁ@uﬁmand R¥is
one or norgQ Q% L)gq,ggiltuents sel ected fromthe group

consi sting of Cl _3-al k){ and CF3; or

phar maceut i(ea) @'ﬂiyl&f@wa@ QINEia| $(0)¢ctaaIkbr %Qd@ﬂﬁl)glkyl -SO;-

t her eof . Aﬁﬁ&{yﬂtd %Nﬁz %@Hﬁ%heﬂ?l%%yl of, é—'&?41p§}?4&ﬂ§/l'ﬂpyrrolyl,

there is provid npound
1 as defi nwhergby aig) BB‘?"M @Y%\WGY'I@@F’@VWHV&@Y hayg oge or more

phar maceut §gatiluénBcerpicalitot ﬁ@'gtrou;ﬁ@dn@fstu% of HzRsI NG}, C1 s-alkyl
t her eof for t he manufacture of a nedicanment for the

treatnent 879 bFevention of an HIV infection. According

t 0 of @tphanRideRticaly Besdptatie the eét@V@rrﬂrb&’f&? tikdrgsfe i s
provi ded the use of a 20 conpound of forrmula 1 as
defi ned herei nbefore and hereinafter, or a

phaxoraciig tb @abingr @spéepctfarbé Bvétioh, theﬁi i€ Ibrcﬁrl’deﬂ rtmd Oskgof a
t her eof

15 i PrREHEY Py Bl 438 deﬂ%%gowﬁ'nﬁefp o dBeReldac of
t hephann@awucuw atdswaale Salpesrer dqdo@rug][uaérwcﬁuthelcmbnufa&ure of a
ition r n a Co oun . nmul a as
oP B o L P By PGB harrcY e

phar rraceutl cally acceptable salt, ester or prodrug
eof onal | e.or r har mac ica
et Bl 30 e AU 8 oPE i [P R B PRE R Tt b
t heompoand obfncmmlaerae defingaf feareidbelfose pitbitereiogftdrj arad 30
ent i

co ositio for th ment or e
n%g{m%c}?u P(rsﬁ:eém ab‘ie %a ?}Soﬁr npdogrgg\{l?e(;?%fglp coTbg?Yon with one
defar mexte btheeamtbetfm/rrel dagk.herei nafter, or a
phar maceutical |y
According to a further aspect of the invention, there is provided a pharmaceutical
composition, comprising a compound of formula 1 as defined hereinbefore and
hereinafter, or a pharmaceutically acceptable salt, ester or prodrug thereof, and

optionally one or more pharmaceutically acceptable carriers.

According to another aspect of the invention, there is provided a pharmaceutical
composition for the treatment or prevention of HIV infection, comprising a compound
of formula 1 as defined hereinbefore and hereinafter, or a pharmaceutically
acceptable salt, ester or prodrug thereof, and optionally one or more

pharmaceutically acceptable carriers.

According to a sixth aspect of the invention, there is provided a process for preparing
10 -



acceptable salt, ester or prodrug thereof, and

optionally one or nore pharnaceutically acceptable
w@aoonoswsgsy 35 According to a sixth aspect of tPEI/CA2003/001870

invention, there is provided a process for preparing

-10 WO 2004/ 050643 PCT/ CA2003/ 001870 a conpound of

formula 1 wherein Ar' and Ar2 are as defined

herei nbefore and hereinafter, Xis Sor 0 and Wis

(CR5R5A)1 2 C(O) NR6, wherein R5, R5A and R6 each

i ndeqpetpdend bfformsulel 1ovhef«in Ad) ariddi’ areasrpefineidingreifbeddre and

\r,fﬁgtei(i)n%gt]ea ¥ i), (? rﬁg\/ﬁ‘w.‘é%g{%k*‘ﬁﬁfz %%I%a%éfe)l% ﬁk,\ﬂ"’x D #Re each

anoic a er o
Y- {rdep&adently BG4 O) ((RA)alyb cerinprising:s hal o and RA i s
(Cl-4)al kyl, in the presence of a base, to obtain the

correspondi ng ester of formula Ar'-X-
5( CR5 R5 ydaciuj QHos&r afcohbdlfilfdmbla Ary-eldwjthian whalotekapeicealkyl

to th ' sagi d : o I
the | afre ERRIEMRRIRTACIORIR e, p Bl SRR, 51 et
for mul & thelREesenge bfa baee, ir et¥ain tree afresponding ester afdemula Ar'-X-

to obt aigsdshe 28 ndi f f .

wner o TR Pan( SRR RAGNE, BPnaEhasBing eateh il fortegponaing

b) r eaatidheseih R sH, ard @luplinyothe tdttef acidwlith aArdrenfatid amine of

wherein Ar' and X .defined 15 herefn wth an. .
105011+ o8o 012 BIRP SR ARisHEA pESSrg e Rl 50 e i g the

R5, R5Aorredponding cAmpoaticofdsrniled 1 mddrdreAe| Ar?, XantiVe are as

presence. of , .a base to obtain the correspondi ng

conpou 8"2%" rfeé?'ﬂu‘?ra 1. Detailed description of the

i nvention 20 Definitions The follow ng definitions

apply unl ess_aqt.herw se noted: 1 d. hereim t ter '

" ( 54) Y9 ??@?'t%\§1°°§?'o°ﬁg°r%‘r‘"aﬁﬁr -E‘Eﬁm% v Eh ?Mdtnﬁare as'defined
15anot hehereiraditicah anilide dfiffoendey-(CRERERNCEONR A sheringhtR®, R,

or branghed,.chain al kyl, .radicals 25 containing, from

one ¢ ofs BT AR AR CaikrL IR g eeit alharals Ah the

such r adirespoading REMpdendsftibryduld Me) , ethyl (Et), propyl

(Pr), 1-nmethylethyl (iPr), butyl (Bu), 2- nethyl propyl

(iBu), and 1, 1-dinmethylethyl (tBu), wherein the

abieesiledit desesiptionobtheyinverstish herein are given in

brgﬁgets. 30 As used herein, the term"O (Cl-4)al kyl",
20 PRUPANG e or in combination with another radical,

r efrae Jollowira) dedinitionadpmialisiessosthéivideniptédr one to four

carbon atons and includes nethoxy (Owe), ethoxy

(CEt), propoxy (OPr), 1-methylethoxy (G Pr), butoxy

As used herein, the term “(C44)alkyl”, either alone or in combination with another

radical, is intended to mean acyclic straight or branched chain alkyl radicals

25 containing from one to four carbon atoms respectively. Examples of such radicals
include methyl (Me), ethyl (Et), propyl (Pr), 1-methylethyl (iPr), butyl (Bu), 2-
methylpropyl (iBu), and 1,1-dimethylethyl (tBu), wherein the abbreviations commqnly
used herein are given in brackets.

30 As used herein, the term “O-(Cq4)alkyl”, either alone or in combination with another
radical, refers to alkoxy radicals containing for one to four carbon atoms and
includes methoxy (OMe), ethoxy (OEt), propoxy (OPr), 1-methylethoxy (OiPr), butoxy
(OBu) and 1, 1-dimethylethoxy (OtBu), wherein the abbreviations commonly used
herein are given in brackets.

«-11 -



(OBu) and 1, 1-dinethylethoxy (QBu), wherein the

abbrevi ati ons commonly used herein are given in
whe@ekstess - 11 WO 2004/ 050643 PCT/ CA2003/ 00187PCT/A82003/001870

used herein, the term"S-(Cl.4)al kyl", either al one or

in conmbination with another radical, refers to

al kyl thi o, radicals containing one to four carbon

atons and includes nethylthio, ethylthio, propylthio,

(1-methylethyl)thio, butylthio and (1,1 5

di mret hyl ethyl )thio. As used herein, the term "hal 0"

Me s sed Raleh rr?éﬂfeﬁﬁ' saélﬁéak d e HeP BB QR cAhliftRn with another
fluoro or i odo. uséd ‘herein, the term

" ( cadieg.efeys @r?éky'th'@r raraalsaoawrwon%toémaﬁ%m Fpmeape includes
an%éi@}lthrof aniyens, ,pramﬁ@ a-HEMALRONthR, kithitHigdhe i 1-
X renoval of two hydrogens atons froman
aI |dt5'ﬂ%ﬂ‘¥'%t WHiPocar bon cont ai ning one to four carbon
atonms and includes -CH2-, -CH2CH2-, -CH2CH2CH2-

CHCH2CH2- and - CH2CH(Me) CH2- . 15
Y Bbin, R e T B O 22 o,
usddonidriodanot her radical, nmeans a dival ent al kene
radi cal derived by removal of two hydrogen atons from
an ol efinic hydrocarbon.containing two to four carbon
10at Gvsrusad terei lthediesm + @hir)aRylene,” eititCHiRGEor in édriRdlidRiChWR-another
nd tr

o Sod NS Stensr M, HoabSiad BTSB! i FleRBi atoms

en cfmnparsaleadiahxyhydn@:armeontaﬁmgrermjtorfemenanbort dtemb endhincludes

car %fz:;cﬁﬁé%g' '&F t b’?‘f gg%ﬁ CI-RK/IeSS- %?%CHW&]PH

aneCHIH(MeICO 2l |, neans a unsaturated or saturated
nmonocyclic hydrocarbon containing 5 to 6 carbon atons
and i ncludes, for 25 exanple, phenyl, 1-cycl ohexen,

1, Ssgiped brrsim thecteyn  (Caylelkehdk gityar alopeqy eisepwitt engther radical,

angh&weh M@a%n%rgaufahsemh 'bgrérﬂaarbf W Wﬁ%eﬁ%f&?ﬁk from an

abbreviation erern
" f @digichdiegarbes &pmamr@dwg fto foye earbpa aiRMSEANdGAcludes ~CH=CH-,

6- nephei<acH can}mramha)rz- aRf ¢ f—lW@féFp'lmlehﬁ%fsbé?ﬂthn%usomers

eithef aloné or in conbination wth anot

201 a@ne Aixtures dhereef, phbn (P2 Halanyl @d*Pé's@ﬂ %Qﬂﬁ’oﬁlpéﬁ%r%{tt@%ltefm
or unsaturated 5- or 6- nenbered car bocycl iCc ring.
Exanpl es i nc¢cl ude napht hal enyl ,

1,
t etAS1899 PBIRHh Mentgrma nwsat@ate@ oararwar%ta qﬂlﬁr'ﬂ%P@fﬁd sagocycle”,

| N@RRt alorSorite B8RS RN With! didtHef FaBicalrAdERsl Lunsaturated or
het er ocgcl e", either alone or .in combination wth
saturated monocyclic hydrocarbon containing 5 to 6 carbon atoms and includes, for
25  example, phenyl, 1-cyclohexen, 1,3-cyclohexadienyl, cyclohexanyl, 1-cyclopentenyl

and cyclopentanyl. In the following Ph is used as an abbreviation for phenyl.

As used herein, the term “fused phenyl-(saturated or unsaturated 5- or 6-membered
carbocycle)” or “fused phenyl-carbocycle,” either alone or in combination with

30 another radical, means a phenyl that is fused with a saturated or unsaturated 5- or 6-
membered carbocyclic ring. Examples include naphthalenyl, 1, 2, 3, 4-
tetrahydronaphthalenyl, 2, 3-dihydro-1H-indenyl and indenyl.

As used herein, the term “aromatic heterocycle”, either alone or in combination with

35 another radical, means a monovalent radical derived by removal of a hydrogen from

-12-



35 anot her radical, neans a nonoval ent radical derived

by renoval of a hydrogen from -12 WO 2004/ 050643
weEFOnAQR@eN3/ 001870 a 5- or 6-nenbered ar omat i BCT/CA2003/001870

heterocycl e containing 1 to 4 heteroatons sel ected

fromN, O and S. Exanples of suitable aromatic

het erocycl es include tetrazolyl, pyridinyl,

i mdazolyl, 1,2,4-triazolyl, isoxazolyl and thiazolyl.

5 As used hereln the term "heterocycle", either alone

or &% oF BriwARAreSArOMAliA halrsrayele coplaiing] to 4 Belppalarreplected

t O fizRAN, @aﬂ@ EOW%Iesro?@hﬁéﬂle éir%ﬁia‘ﬁ@ﬂet@bbc&&@lh@lud@ﬁetﬁhzolyl
hydr ogen ered saturated or

un Mt'@tﬂa@'w& 8d‘| Wa2%¥'dﬁ%efazeW' ek BFERYc e
containing 1 to 4 heteroatons sel ected fron1N 0 and
cl es

S, Ex f suitabl t
53 4SarEl BRIy e B RSTAPYA GGl Slo6s of MeRBItiag ity nother
10 rd&icausemtélﬂbeltmmehﬁe m@fdvaler\U@edam"?myd! b)’t’)fenCUval of a hydrogen
t cl e er,. al one
o a s & R TRe e DRl R Phsturated (nEinG ot agfbrocycle
a rbetainingt hiat4 heterobtosrestseledtd feorb-N, Or arfi- SreBkampes of suitable
het hay i 1 .
o RradeR AR Ao b, S RET P2,

10i soqui nolinyl. 15 As used herein, the term"inhibitor

of A'%"uge{i ﬁg% Cﬂé tgﬂn f{@éoeér'?en seﬁc[} GE\'FEMBe %8%%”1 |cq{et?rﬁcéycle

substan y reduci ng o I 'm na
abieithenalafe adin/cdmbinationseith anodres cadigal ds imtended écpmeeataepfanyl that

DN‘% 1‘&8&}’ wftﬁ 9% 8- %6&?&@%%‘1‘%& the’r%% Hé ﬂQv.HQH %IF]E th&%n atoms.

term"single or d ant stralng . mean

ei t @mpereineude 1 Mdbeanidazalyl, duinelyivhanssisedianoliayle
ispresent in WI H V-1 strain have been replaced by

resi dues not found in the WI strain. For exanple, the

si Mglusegein. thergam Gnhibitorgf Eibha Feplicalipnsiefass & aragen capable of

W%@S&Qﬁ%‘u? réd'[lc.W& bf Qséejﬂﬁalfyyerhﬁ%a‘ﬂﬁg e JoARY leﬁﬂean%é
been | aced % steine residue. Simlarly, for

t héra{j%FurlQ %eﬁ%fe&h?atkf vy fram aaﬁ%teﬁﬂﬁé? agi ne
resi due has replaced the lysine at residue 103 and a
cy stelne resi due has replaced the tyrosine at residue

20 181'\5 uggd heesdn s &M, S"PSH% Of doyhle BHN It imeang jhat either one or
ac ?\ﬁ@bﬁltmﬁ%o?cﬁﬂebldu%&ﬁﬁa@ éédgt mf\1var Hlvqrm@:mﬂawbééh reSlaced by
Wi I.Nn e | Ca men
oot ot oug8 in, e 4T SHidip Fon ShmAe JA Shele mifla gig i
I ﬂpﬁépa@éﬁ t5Pdite- meti@auﬁlatugm‘teeustwmmhtﬂye tytosinetaatrésidue 181 has been
allergl c res al tpe sur
e Attt = BTk R Rre SPlerts o BR SPune gt g oadAs1C, an

2501 lasparhyink eesiduethiaspeplacdd the \aing a rdsidiiel 1\06 dnara ¢ys&dine residue

has replaced the tyrosine at residue 181.

As used herein, the term “pharmaceutically acceptable salt” means a salt of a
compound which is, within the scope of sound medical judgment, suitable for use in
30 contact with the tissues of humans and lower animals without undue toxicity,
irritation, allergic response, and the like, commensurate with a reasonable
benefit/risk ratio, generally water or oil-soluble or dispersible, and effective for their
intended use. Where applicable and compatible with the chemical properties of the
compound of formula 1, the term includes pharmaceutically-acceptable acid addition

35 salts and pharmaceutically-acceptable base addition salts. Lists of suitable salts are

-13-



i ntended use. \Where applicable and conpatible with the
chem cal properties of the conpound of formula 1, the

wao eqoa050sed udes pharmaceuti cal | y- accept abl e aci BCT/CA2003/001870
addition 35 salts and pharmaceutical | y-accept abl e base
addition salts. Lists of suitable salts are -13 WO
2004/ 050643 PCT/ CA2003/ 001870 found in, e.g., S M
Birge et al., J. Pharm Sci., 1977, 66, pp. 1-19,
which is hereb incorporated by reference inits
en{FHnY. € FnS M Bige e AlarmREETR 1Shi 197780t At0eWRSh i hereby

ad(i’ddo'rp%ﬁatéé'b refERABSIntifR@MEredal ts which 5. retain the
bi ol ogi cal fectiveness and properties of the free

bases and mhlch are not biologically or otherw se
undeeitérabipharnide0fehiyatdeptaby SaabEdIBEN Skit” HeaRs Bfose salts which

o g oL R e p LIS e v o
ac Ib(tjblog%&llybﬂethbﬂvkse l:rﬂi&dlrm%aﬁhmd?thﬂﬁo@Hmb aaidls 30et &S
Cl tri.c C._aci r.l uor.oa I . .
o nrochibriGAb S RAkRIoe 36 huddibdie B85S §oif Sy acia
ac initric beid zehosphdricacidc aad the, like,cardiairgardc adds such -as acetic acid,

2- %’? Lorr% ﬁ%?%égg trlﬁlt?orgace?85&d gdlpl?%alg al§$|rc aCC| ag&(:}o?&' %Cld

canp aci d, Sl AN
10di gbpartoarcid, bmzelneseltfdxmn esid] emazoic asidi B-acegowybeniaic aciddhutyric

gl %g%' Eé%n@%r% acl ¥§r§§ﬁﬁ?§lﬂ%ﬂ!&%\aﬁ cfﬂgérﬂ{p adlf @?tr?c“éé dd QYigluconic

acl exanol
f umeidi ethaoemulfomc ahig dglataynie acichetysofioadia, mmphOSphorlc acid,

(i %@HHU%TH éﬁjoaﬁ_b[;gt)anoilz g&ﬁ' ﬁ?)@ﬁélg 'acigBJoﬂJnfi a%ﬁii, ﬂJmarig acid, 2-

hydroxyrral elc acl d, I c acl onl ¢ acl d,

mamsidioxyetaariegulfanisadd (isaikisuir Reid). dactigiagid, maleic acid, hydroxymaleic
15 TeLRRNASHE 585" rﬁal@ﬁlb deid nﬁﬁm«agl@|a€ﬂe§1%lme§u|%'idjam

nICOtInIC acl d - nap ht nesuf foni'’c acid , OXa IC
am”&?thmmﬁl%@i'@l napé@@ieﬁewlfaeic:@c'dpn@ﬁw%@@ iZ acid,

3- RQSH‘MEBHQ&JI@H&:%C@%%EHC Btiar ﬂ)é—‘m@@ 'agid ;Féc‘t’ﬁllc'a%ldaﬁl‘\éhylacehc acid,
propioni ¢ acid %‘%/ruw c acid, salicy acid, stearic

aciScPheayipEaPiaNS @icris gridapivalicacids PEPP'O(néPr 0 ipyruyiciagid, salicylic

P- taeldusiaasdihdi® @u@cnﬂi@ ladid, sd@nmBdeiaaBrhic aGd,P-toRBAeUMBNIC acid,
i ke. The tern1ﬁg arnaceutlcally accept abl'e base

20 g dNEeCRRNOicAcd: apd fiedikenose salts which retain the

bi ol ogi cal effectiveness and properties of the free
aci_ds .and

e not ogi cal |y or other
b SR B aken el YiabeerAR B sdih Qe CAebose salts which
ami@tainathé bioygiday effeetialess and papaites oomebte@@rcm@ra@tj&vméh are not
?%qéﬁ%rgllgrgr %%I?M&g%ﬁﬁormﬁwﬂfklﬁ%glanglgﬁgOt sausc as ammoma
25 mam;g aydregide, carhomiatellon bieartohdie of akmoniuRasrta meiaacétwn such as
pre

d
Co eef PafRiSi TaBFTRACUR, wB8ET Y Ry 78 PPy manganese.
phatumsioent archthe yike, slRaréqilaryl preferrgd arectha @ntnoodium bastassium,

I nehyds, 28U, 8ha RLLABYm sSRS O8IR rivé Worh BhbiM butically-
acceptable organic nontoxic bases include salts of primary, secondary, and tertiary
30 amines, quaternary amine compounds, substituted amines including naturally
occurring substituted amines, cyclic amines and basic ion-exchange resins, such as
methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,
diethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine,

35 lysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,

-14 -



30 am nes, quaternary am ne conpounds, substituted

am nes including naturally occurring substituted
w@pionesne4xycl i ¢ am nes and basi c i on-exchange PEBCA003/001870

such as nethyl am ne, dinethylam ne, trimethylam ne,

et hyl am ne, diethylam ne, triethylam ne,

i sopropyl am ne, tripropylam ne, tributylam ne,

et hanol am ne, di et hanol ani ne, 2-di et hyl am noet hanol ,

2-di et hyl am noet hanol , di cycl ohexyl am ne, 35 |ysine,

ar gluspsamin, methyiolisamings thepbreming, B¥aNSsnPiREraziBR opiperidine, N-

be"e&ig@aen@h@)’ﬂe&ﬁﬁ]@tr@fﬁhﬂﬁomum %&nﬁ@:rﬁéoﬂtrgéﬂﬁé%momum

PCT/ 003/ 001870 | ucosam ne, nethyl gl ucam n

t hEBBPBYRISePYTISiNG: A ‘d"mtbﬂ‘i‘%&'ﬂené’ mefh EPPH‘i"ﬂ% N'I‘methy'morpho"ne'

et Ialdyabneéyladme,dlaeawlmbhulmmmuywmbﬁaﬁpamms1-ephenamme

te&?%%@”g&%g% ”ﬁ&?ﬂgnﬁﬁ g%fgql g;ﬁage like. Particularly preferred

N- sRjdnid mntq:dmnbasee are @ogppylanesydistiyaming lebenamhme ne,

N, N- di anm ne ephena

di R 'ﬁz‘Bﬁ fg‘?%?%v'ﬂ@'"epsh At g%inﬁs and the

I | ke. Parti cuI arI y preferred or ganl c nont oxi ¢ bases
di et am ne nol ami

t ri ntéso%/)y%ﬁefcree on d(n y%?% gi’nr]g or{]hreéero%/ﬁ 0 g |I§§§5ated as follows:

caffeine. Wien a #al ence bond gnRa phenyl ring or
het erocyclic r is illustrafedas fo}l V\%aﬁﬁz
RN) 10 N the i ndi cati on\ g/t hat the e bond

10can repl ace any hydrogen atomon the ring. As used
he tienrthe indecatien [ thartios valgricerinercan repladeadnyasaiogeh addnh yn the
accept abl e 15 derivatives, such that the resulting
bi 8f'¥ansformati on product of the derivative is the
active drug, as defined in conpounds of formula 1.

Ex h
* BIRSES nSleir e iR ot Blers 1 it iBeoitbaif oot
15| n dgthaativéth asncmthal tlng|realltur@ataoteaneforﬁﬁhMracpredmot oftheQelivative is the

edahwo%é‘vg's'a’flﬂh%d *n nd (?tggrmula '13’I @B%é?f g@cth'o%;:\vatives

ot pora her ei n erenc
20 Irluuda; btd@rdeefdmpdut@restﬁrs pneémidee dseenBoetinmanmangd Gilman in The

Ac gRE Hh DB idgfafBhdis BFTi?éF% BB MJ&%C’I f'l-'iiiﬁtlntaﬁgefb%5gf

t he present 1 nventio ere 1's provi use
C on@iguwf@mam@m alPegs, ¥ bt-16 Hecarperateddiergie by feference).
ogedi cament 25 for treating H 'V infection conprising

adm nistering to an infected human a
Detailed description of preferred embodiments

According to a first embodiment of the first aspect of the present invention there is
provided the use of a compound of formula 1 for the manufacture of a medicament
25 for treating HIV infection comprising administering to an infected human a

therapeutically effective amount of a compound represented by formula 1:
Ar'-X-W-Ar® 1

30 wherein Ar'is
0] 5- or 6-membered aromatic heterocycle containing 1 to 4 heteroatoms
selected from N, O or S; said heterocycle optionally substituted with

(Ci4)alkyl or phenyl when the heterocycle contains 1 to 3 N-atoms; in either

=15.



t herapeutically effective anount of a conpound

represented by fornmula 1: Ar'-X-WAr2 | 30 wherein
W@A\2004i050643 ) 5- or 6-menbered aronmati c het er ocyBCECA2003/001870

containing 1 to 4 heteroatons selected fromN, 0 or

S; said heterocycle optionally substituted with

(C1. 4)al kyl or phenyl when the. heterocycle contains 1

to 3 Natons; in either -15 WO 2004/ 050643

PCT/ CA2003/ 001870 instance, the said heterocycle |s

opt i onalnsianseise saidthetprogycle: is ppianally s%éﬁwi@n@

or 6- me”berFﬁ’er@ﬁ PABAVIMetME 6L Mﬁl'eﬁ'rbefééisﬁgmatlc heterocycle fused
phenyl -unsaturated or safurated 5- 6- menber ed

car bocycl e, PRerykHnsalyrated o satveated, ﬁaqr&jmgmbgggdmag@quclghfused

or 6- wenbebﬁ&uyﬁ{mé@ema@bea&mtéaxd or 8r mbmbefkdpheny!
-5 or 6-nenbered aromatic_  heterocycle; each of said

Sphenyl , car BRBgBicle) et & fuzedahenyli-§- prf-mempered aromatic
substi t ut edheptdcosia) dachwf s&id bhesyl, &asw@ tlk b R&teFocycle, in turn is

sel ected inde

O (Cl- 4) al kw@s‘?@%&pt%ﬁa{)kvrﬂ 1 E?a% 61@5%}4 saqlecf@znde@qndently

10 phenyl opbmonally substituted with (Cl-6)alkyl,

SO2NH2, S2- (C1-4).al kyl ®) rein [

(CL-4)al kyl oﬁm@%ﬂ%@%ﬁ%%1mg‘y§§?@§éﬁ&_%""4' NE.. N,
10 ngeEJ.e{]den: |y piseril optno(né]ll;éwbahtlageld wutM’(Gn@alkyl Sa%NIHz SO,-

substituents a ¥ & E 3

unsaturated or ‘é?%‘fyiltcgﬁ) r‘%r’rﬁ@roerg bﬁ?'k CV(N%R

subs: it u: eg W Wherlaﬁn RhemyR® @e:)chnmﬁpiehgiéntlyﬁisﬁHdar r(]CM)alllkyl wherein

unsat urated or s r.the enyl or

napht hyl opti oﬁ% B%%{%eéﬁ Gt g%%ﬁﬁlytc‘r?rqpr?gglgawg l1to3

sulgigt i t wesdteratesd atesbtunaatdd 5f or6 tﬁwt&ma’rbwnlb$ubstututed with

15 subst PRt ey ek o RHIs Sy Rletgociote, o the phenyior

hen
car bocy obehthyd odtdralie dulzdtibied wDthe sameal tocd substituents as defined

lectegd f R4 is H
(1 a) afuy e leoyEnin SERGROREE' D Mo o Crarus

whditiei n bmm@zmeeawuy hdeybestitdtedtwith phenid coa fused phenyl-
(C1-4) alcgr}%é:ycleaé‘sdd@fﬁie%%gvé is a heteroatom
20
X is a heteroatom selected from O, S or NR* wherein R*is H or (Ci.)alkyl; or X is a
valence bond or CR*R*® wherein R* and R*® each independently is H or (C4)alkyl;

and

25 when X is a heteroatom:

W is a divalent radical selected from:

(@)  (CR°R™),,-C(Z*)NR® wherein R® and R* each independently is H or
(Cia)alkyl, R® is H or (C,4)alkyl, and Z*is oxo or thioxo;
30 (b) D-C(Z®) wherein D is (Cy4)alkylene, (Cs4)alkylene-O or (C,.4)alkylene-NR’
wherein R” is H or (C4)alkyl, and Z® is oxo or thioxo;
()  CH,C(Z°)NR™-(C,)alkylene wherein Z° is oxo or thioxo and R is H or
(C14)alkyl;
(d) (C14)alkylene-NR™C(Z°)NR'® wherein R™® and R’® each independently is H

35 or (C4)alkyl, and Z° is oxo or thioxo;
-16 -



Wis a divalent radical selected from (a)
(CR5R5A) 1_2-C(ZA) NR6 wherein R5 and R5A each
w0 pabepssdent |y is Hor (Cl-4)alkyl, R6 is H oPCT/CA2003/001870
(Cl4)al kyl, and ZA is oxo or thioxo; 30 (b) D C(ZB)
wherein D is (Cl4)al kyl ene, (C1-4)al kyl ene-0O or
(C1-4)al kyl ene-NR7 wherein R7 is H or (Cl-4)alkyl,
and ZB is oxo or thioxo; (c)
CH2C( Zc) NR7A- (C1-4) al kyl ene wherein Zc is oxo or
t hileko #@d:)a¥periesoptionally substitated withIQH,(cd pptionally disubstituted with

Cl4) al 7

ndependnilieh e (i AkVE cfigheplo FoHbBRSRE (ERidkeny
t hi oxo; optigaDspEttebeds BalPCy/ CA2003/ 001870 (e)

C -4)al [ bst ted with OH,

opt 1 onal Ty B e EE e th O when the

(CL. 4) al kyl ene contai ns to 4 carbon atons;

50 ) BB R SBSLLAL PeB ol o

0 pt(g)o n aI{dCyu)aUW@ne}tNRedptmmaﬁmbatltngeldmh@ elkylene paitipm with OH,
OH; é@ﬁ@sﬁbp{) #a‘ﬁ{‘ﬁ} NR8 optl onal |y substituted
on t he aIn N

ene and R8 is H or

(CIb¥) aI(QyA)alkx(leH)e cer )(@)ﬁbk%mwh@em@ (i€oxalprthloxbeore
V\:h? ein ZEis oxo or thioxo; or (i) Olle N 111'1~ .

?CH 2)1-2 ; or when X is a valence bond: Wis a
{(C2-4)al keRyl } C(O) NR$A, cis- or trans-
(CH2) 1. R8‘B 15 wherein R8A and R8B each is H or
(C1_4)al kyl ; when X is CR4AARAB as defined above: W
OI s sel ected f "('n)nz{(C 4) opl kyl ene}C(O) NR8C,

S-{(Cl_4)al kyl ene} C(O NRBD
O {(Cl. 4)-al kyl ene}C(O) NR8E, or

NR§reh 06Gs 2Akfinky bem@} - NRBG wherei n R8C, R8D, RSE,
W is a {(C,.)alkenyl}C(O)NR®*,

cis- or trans- (CH,), ,~___C(O)NR®
15 wherein R* and R®® each is H or (C,.4)alky}; or

when X is CR**R*® as defined above:

W is selected from {(C,) alkylene}C(O)NR®®, S-{(C;)alkylene} C(O)NR®®,

O-{(C14)-alkylene}C(O)NR®E, or NR®-{(C,)alkylene}-NR®® wherein R®®, R®®, R®E,
20 R% and R% each independently is H or (C;4)alkyl; and

AP is
(i) a phenyl of formula
_ -
R0
R11
25 wherein R?, R" and R"' each independently represents:

H, (Ci4)alkyl, O-(Ci4)alkyl, S-(Cq4)alkyl, halo, CF3, OH, NO,, phenyl,
phenylmethyl, (2-nitrophenyl)methyl, 2-methylphenyl, -C(O)-(C,.4-)alkyl,

=17 -



20 R8F and R8G each independently is H or (CL.4)alkyl;

and Ar2 is (i) a phenyl of formula RO RRo R' 25
wob@re5w4R9, R1LO0 and R' each independently repPEBEAL®3/001870

H, (Cl4)al kyl, O (C.4)al kyl, S (Cil-4)alkyl, halo,

CF3, OH, NO2, phenyl, phenyl nethyl,

(2-ni trophenyl ) net hyl, 2-nethyl phenyl,

-C(O-(C1_4-)al kyl, -17 WD 2004/ 050643

PCT/ CA2003/.001870 ) NH2, S (C14) SO2NH2

BT 0 O e O AR Sh T 52808 b onSGyoino or 1
- (O OR22, pykdiyl, DC@@RWS whefin R€ls A)@l(GW)alkWe@élﬁ the

the substi t uent s 0 and, R' are sterical]l

conpati bl eS“béF'tUS"tER )RAla?dl% %refslﬁ’éﬁ%?%?ﬁﬁt'b?a?rur at ed

or unsaturated 5- or 6-nenbered carbocyclic ri ng

opt i onal Iryﬁsubst ituted with 1 to 3 substituent

S5sel@ct edd @H%Qﬁwwatqr@%qen%t&a@ 5- or 6- membered carbocyclic
O (CL- 4)iah lé)zﬂlon 6 GpbAtutddyith 1 OB s @stiieh; seficteld ihdgpefti@ntly

o4 1@%@@)@&? e ol o s, DL & GG o

fused phenyl - or 6- menber ed heterocycle sald
natic cIe or fused
op 'F'bnal"}"p frU?r@BerﬁﬂlaFP"latgge’g' $t°2

1osoel( (e:<1:t zmheteizm@aaeelagtbg fromomn O o€3; ér)eﬁﬂukyd! phenyl 5- or6 membered
-4)a

o 05 o bRl S dia e bl Ty e ppteocy i
?Eg rerg;: eptioreil) bybsticteapiviatbll & 3 ahﬂishtmtseseIemte;q)?«ri]nirelmgentlyffrom

IS n e use o

this i n\gcé\h‘ﬁ?qg\ﬂd%?%f‘ﬁ@@%&@b%ﬁyéﬁgorg' Fe8'frpound
represented by formula la: NN N N-X-WAr2 la 12 20

15\%2& :n&zp\gpﬂ{lﬂﬂ?ﬂgZ %r\ﬁ i?ﬁ:ﬂ%‘clk'ypeen%; above and R12 is a

or a pharmaceutically acceptable salt, ester or prodrug thereof.

According to said first embodiment the use of this invention preferably relates to a

compound represented by formula 1a:

N—ﬁ\
N.
N X-W-Ar? 1a

20 R

wherein X, W and Ar” are as defined above and R* is a phenyl of formula

R13

wherein R, R and R'® each independently represents H, (Cy)alkyl, O-(C14)alkyl,
S-(Cy4)alkyl, halo, CF3, OH, NO,, CN, Ph, 2-methylphenyl, SO,NH,, SO,~(C1.4)alkyl,

25  C(O)NH_, morpholino, 1-pyrrolyl, (2-NO,Ph)CH,, PhCH,, C(O)OR" wherein R is H
or (Cs4)alkyl; or

R"is

-18 -



R14 R15 wherein R13, R14 and R15 each independently
represents H, (Cl.4)alkyl, O (Cil-4)alkyl,

w®@2qo@so6yal kyl , halo, CF3, OH, NO2, CN, Ph, PCT/CA2003/001870
2- met hyl phenyl , SO2NH2, S02- (Cl-4)al kyl, 25 C(O) NH2,
nmor phol i no, 1-pyrrolyl, (2-NO2Ph)CH2, PhCH2, C(O) OR16
wherein R16 is H or (Cl-4)alkyl; or R12 is -18 WD

2004/ 050643 PCT/ CA2003/001870 cd or i i N C R17
wherein R17 is H (C1- 4)a| kyI O (C1-4)al kyl, hal o,
CF3 or NR 8R ereln R d RL9 Jf i ndepeqd Iy
is Hor ( Ky refer 130r RT4™

R15 each irgép entI ents N—N\e# Et,

tBu, Owe, OEt, QRPr, swe, SEt, Br, d, F, CF3 3,

NC2, C(O)q-| C(OOw or C(OOCEt, provi ded that at
| eadieramB' g8 HRIG,«)atl Qetleh 4RIy ihgloo Chepr NRER hylhreigdi® and R™

Fury E@W R17 is selected fromH,
ta%%n’é@%%d (%EQBF@I-Q)%%%O NHVe or NMe2. Regarding
the use of said first enbodi nent, those conpounds of

fo 13 4
| O o P By B oo L, o

i tiR, v OB Ojffre PMienSRI Br, Gt GindORES NG £(O)OH, C(O)OMe or
N¢ed @te Hvtﬁeﬁ%hé\l’% eggt’on%WOR’Pén otﬁ r th&h hydFogen.
CF3 0 OWve; w‘w

erein Rl2'is s ected from tca,
NMe 2 Very m)st preferably R12 is selected from 1Me

Ovﬁ*uﬁp@rngre, most preferably R" is selected from H, Me, OMe, Cl, F, CF3, NH,,
10  NHMe or NMe.,.

Regarding the use of said first embodiment, those compounds of formula 1a are

more preferred wherein R" is selected from:

R™ NE R™ R R R
, , , or
| R™ R'™ .
R R

15  wherein R', R' and R"® each independently is Me, Et, OMe, O-iPr, SMe, Br, Cl, F,

CF; or C(O)OMe; or wherein R" is selected from:

sulisclieshRoot

NMe,

Very most preferably R' is selected from:

ér“e ét t’j”e fjs“”e é"' éﬁ

) Me

é/CFs é{C(O)OMED:Me Me Me éiMe
' ' Me ' ' a

20 v Me OMe
-19 -



FILiliMli OO CF3SMI ~MI ~M M M
cl 20 M Ow -19 WD 2004/ 050643 PCT/ CA2003/ 001870 Br
w@Ehookmsdes OVe &CI Me Me F I ~ C | ~ C M Me PQ/CMB00B/001870

M C C MAO~iPrOl~ Me Br G C Nz~ or GQQAIl-~.
NMe2 According to the first enbodi ment of the first
aspect of this invention, alternatively the conpound
to be used is preferably a conpound represented by

formula 1,b: 5 Arg -X-W bvvhrelnX Wand Ar
are as defi ngdyherlei pefore %d Ar el gct ro
the COI’]SI of 2A 20 'K? %P'Ef N,Ie

D 10 LS |n
R12A, Rl R12C and R12D each I's a phenyl of or myha
R13 Rl14 K R15 wherein R13,, R14 and,R15 each

i ndependent | Mepresents ?1 4) Ikxl
O (C1-4)
ﬁ% é f; e aNoeh
o of; et
NMe,

According to the first embodiment of the first aspect of this invention, alternatively the

compound to be used is preferably a compound represented by formula 1b:
5 Ar® -X-W-Ar? 1b

wherein X, W and Ar? are as defined hereinbefore and Ar® is selected from the
group consisting of: '

N N-N N
L e e e O
N 20A)\ N

| "2125 R120 F'QQD
10 wherein R4, R'?®, R™?¢ and R'® each is a phenyl of formula
N
R14
R15

wherein R", R™ and R"® each independently represents H, (Cy)alkyl, O-(C1.)alkyl,

S-(Ci4)alkyl, halo, CF3, OH, NO,, CN, Ph, 2-methylphenyl, SO,NH,, SO,~(Cy4)alkyl,

C(O)NH_, morpholino, 1-pyrrolyl, (2-NO,-Ph)CH,, PhCH,, C(O)OR'® wherein R is H
15 or (Ci4)alkyl; or

R'# R'22 R'C and R'?® each is

Cy - OO - -

-20-



S-(CA _4)al kyl, halo, CF3, OH NO2, CN, Ph,

2- et hyl phenyl, SO2NH2, SO2-(Cl.4)al kyl, C(O NH2,
wonehsdésno, 1-pyrrolyl, (2-NO2-Ph)CH2, PhCH2, pC(/OrBREHO01870

wherein R16 is H 15 or (Cl-4)al kyl; or R12A, R12B,

R12C and R12D each is cd cd or R17 CN) - -20-WO

2004/ 050643 PCT/ CA2003/ 001870 wherein RL17 is H,

(Cl-4)al kyl, O (Cl-4)al kyl, halo, CF3 or NR18R19

wherein R18 and R19 each independently is H or

( CiwhEreih RYT is Ha i@ RIRy| aO+C BRI, daabh GFs oFNRI°R™ wherein R'® and R

(C1: Pr ef, I a 1S represented by the
fo#ﬁé%g{dﬁ¥kpcﬁ%tl}§%§lSE@4ﬁl@gc wherein R12C is as
heraridrRf&and B*ArdciRBONoi 1 lalke, Et, Pr or iPr. Mbst
preferably R12C is a phenyl of the fornmula R13C R14C
10 R15C wherein R13c Rl4c and R15C each independently
5 s PefeNbly At is lpresePted bgitks foBRula: SMe, SEt, Br, O, F,
CF3, N2, C(OOH, C(OOw or _N(Et, provi ded that at
| east one of R13c Rl4c and,, fgg\ s ot her that
hydrogen, and R20A is H, M or E;);\br Ri12Cis | i
or (:d RL7C 15 wherein RL7C is g&cted fromH, M,
Owe, d, F, CF3, NH2, NHWe or NMe2; and R20A is H M
or viftereifRECus es berembefang andRFAés hhrMde.drt PioniBnt i on i s
preferred wherein the conpound is a conpound of
formula 1 wherein Xis 0 or S, nost preferably S. 20
Pr eVlest atefgrably iRi*“Us @ phehyibéthetformatarpounds of fornula |a
wherein Xis O or S and Wis 2R5A- C(O) NH wherein RS
and R5A .each is independently or Me. More

R14C

15C
10 R

wherein R"*¢, R and R'*° each independently is H, Me, Et, Pr, iPr, OMe, OEt,
SMe, SEt, Br, ClI, F, CF;, NO, C(O)OH, C(O)OMe or C(O)OEt, provided that at least
one of R™¥, R™, and R'*° is other that hydrogen, and R®* is H, Me or Et; or R"C is

o ok - o

17C

15  wherein R"¢ is selected from H, Me, OMe, CI, F, CF3, NH,, NHMe or NMe,; and R®A
is H, Me or Et.

The use according to the present invention is preferred wherein the compound is a |
compound of formula 1 wherein X is O or S, most preferably S.

20 '
Preferably, the use relates to compounds of formula 1a wherein X is O or S and W is
CR°R*-C(O)NH wherein R® and R* each is independently H or Me. More
preferably, X is S and W is CH(R®)C(O)NH wherein R® is H or Me.

25  Preferably, the use relates to compounds of formula 1a wherein Xis O or S and W is
- D-C(ZP) wherein D is CH,CH,0, CH,CH,NH or CH,CH,NMe, and Z® is O. More
preferably, X is S and W is CH,CH,OC(O).
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preferably, Xis S and Wis CH(R5)C(O NH wherein R5 is
H or Me. 25 Preferably, the use relates to conpounds

w@boohoswswd a 1 a wherein Xis O or S and Wis BETCZABN3/001870

wherein D is CH2CH2O CH2CH2NH or CH2CH2NMe, and ZB i s

O Mre preferably, Xis S and Wis CH2CH20C(O). -21

WO 2004/ 050643 PCT/ CA2003/ 001870 Preferably, the use
relates to conpounds of fornula la wherein Xis Oor S

and Wis CH2CH2CH2, CH2CH2CH(OH), CH2CH(OH) CH2, trans

- CH2CH=CH, trans - CH2CF=CH or trans-(CH2) More

Pr &3referddyy the>ﬁsle$re|§te%fi6' c¥thbsurldsF i iadd whdrbld e G Hi&and w is

or trans- (CHR) Pr ef er abl the use relates to

c orﬁﬂy@ﬁh@“e)fCHzQHzGHé?'ib %@H@*ﬂ)%a kans o HeHERAHVans -
=cRCH2CH20, CH2CH( OH) CH2O, CH2CH2NH,

CH( CH2NH, CH2CH2NMe or CH2CH( OH) CH2NH. More

pr dfégsdeby)~ X is-S and Wis CH2CH( OH) CH20,

5CH(()—I)CH2NH CH(OH) CH2NH. 15 Preferably, the use

relates to conpounds of fornula la wherein Xis a

val ence bond and Wis CH=CHC(O NH or ,*~C(O NH

Pr t H | a
em@re %Péfanabyk iS5 8néi W B @szdﬁcﬂgsgpcgvzggq%ﬂmw

, ereln CH2 and Wis
NHCH2C( O) NH or NMeCH2C(O) NH. More
preferably\v\s and Wis SCH2C(O) NH. Mbst
preferably, the use relates to conpounds of fornula 1
a wherein Xis Sand W is CH2C(O NH, CH(Me) C(O NH,

10 trans- W gTJ%er a&%@ﬁ?ﬁu%ﬁgﬁ%ﬁi@%&lﬁf& OorSandWis

15

20

25

COrRIOHD. GH-GHiaGiHisOa CHAGHIPIICER. BHICHAHIEHPHIBHAH,
Foremichi,Nmé%r CHRCPRSRICIRR MbE BrérrBl Pk W038AF w RS RO

CH,CH(OH)CH,0, CH(OH)CH,NH or CH,CH(OH)CH,NH.

Preferably, the use relates to compounds of formula 1a wherein X is a valence bond
and W is CH=CHC(O)NH or

\W/C(O)NH

Preferably, the use relates to compounds of formula 1a, wherein X is CH, and W is
SCH,C(O)NH, OCH,C(O)NH, NHCH,C(O)NH or NMeCH,C(O)NH. More preferably
X is CH, and W is SCH,C(O)NH.

Most preferably, the use relates to compounds of formula 1a wherein X is S and W

is CH,C(O)NH, CH(Me)C(O)NH, CH,CH,CH(OH), CH,CH(OH)CH,,
CH,CH(OH)CH:NH or

trans—(CHz)W\ _

Preferably, the use relates to of compounds of formula 1a wherein Ar? is phenyl of

formula:

-22 -



wherein RO and R10 each independently represents H,
Me, Et, iPr, OWe, OEt, SMe, SEt, Br, d, F, 1, CF3,

W@RA04MEB43 CN, Ph, C(O OH, C(O Owe, C(O Cet, C(E)IVEA2003/001870

5

10

15

20

C(OE, C(ONH, SO2Me, SO2NH2, norpholino,
1-pyrrolyl, (2-NO2Ph)CH2 or PhCH2. 5 More preferably,
RO is halo or NO2, and R10 is Owe, halo, OH N2, Ph,
C(OCHor C(OOWw. Mre preferably, Ar2 is selected
fromRO 10 wherein RO is Me, O, F, Br, | or NO.
Even nore preferably, Ar2 is e'\‘gected from \ RO RO \
RO or i R10O RIO i R10 where '
or N2, and R10 is Me, QOWw,
C(O)(]Vle or CN Most preferab
16 i or ;. Qr..R9.. .20

To {REPR R Rarrchtseagatee asresss ielie, ' 186 QUG QG sMe.
eadEtjBr, Cl, F, hICFa- <2|3 Nm mozﬂroswm RITD) QM2 DO )OEL A D) Me,

RO C?é?%) g@w §§ nﬂm ||.,\1/§é |1§%’?|Rry§‘(2 Ngéb?)?}'ﬁzfr PhCH,.

3 Motegirefaiapti; athaiman I‘d@ylahd m° istOMeldiala, @, NGy Pbis@(O)OH or
pr%f @M%}r/ relates to the compounds of formula 1 b

re' ra is RL2A wherein R12A is as defined
herei nabove. Mre preferably, the use of the conpounds

ML f&aélngPigseél&té%ﬁ js as defined in the |ast

R"OH Ph, C(OOH 15

| nst ance an enyl of
RQ
wherein R is Me, CI, F, Br, | or NO,.
Even more preferably, Ar? is selected from:
R’ R’ R’
) or
R10 R1O

wherein R® is Me, Br, CI, F, | or NO,, and R is Me, OMe, CI, F, OH, Ph, C(O)OH,
C(O)OMe or CN.

Most preferably, Ar? is selected from:

wherein R®is Cl, Br, |, or NO,; or

R9

10

R

wherein R? and R each is F; or wherein R® and R each is CI; or

-23-



10 formula RI3A Q R14A R15A wherein R13A R14A and
R15A each i ndependently represents H M, Et, Pr,

WO 209a/05008%k, OFEt, SMe, SEt, Br, d, F, CF3, NOCT/CA2003/001870

10

15

C(OOH C(OQOw or C(OCEt, provided that at | east
one of R13A, R 4A, and R15A is other that hydrogen; or
RI12ZAis | i Cd or Cd 15 R1L7A wherein R17A is
selected fromH M, Ow, d, F, CF3, NH2, NHW or
NMe2. Most preferably, the use of the conmpound of
formula 1b wherein Ara is Rl12 wherein R12A is -24 WO
2004/ 050643 PCT/ CA2003/ 001870 _CR®%r Me Preferably,
Ara is NN R20A--J,/ N 12 erein R12C is as
defined in the first instanc rein, and R20A is H,
Me, Et,"'Pr or iPr. More prefgriably, the use of the
conpounds of fornula 1 b wherein Ara is as defined in

t hevrersh RP RSEIMAR'@RMDNE 2SE, O8I, BNPPENY(0)OH cﬁrcw(@dme
R13C R14C RI15C wherein R13c Rl4c and R15C are

respectively as defined above for R13A, R14A and 10
g%ém@ﬂﬁblms@(ﬁz A& -tefratiydion@phidieyh.s | i Cd or Cd

In addition, the use preferably relates to the compounds of formula 1b wherein Ar® is

5

R
wherein R' is as defined hereinabove. More preferably, the use of the compounds

R12A

of formula 1b wherein Ar® is as defined in the last instance and is a phenyl of

formula

wherein R™, R", and R"* each independently represents H, Me, Et, Pr, i-Pr, OMe,
OEt, SMe, SEt, Br, CI, F, CF3, NO,, C(O)OH, C(O)OMe or C(O)OEt, provided that at

least one of R"™*, R'™*, and R'* is other that hydrogen; or R is

O3 O3 =

wherein R"A is selected from H, Me, OMe, Cl, F, CF5, NH,; NHMe or NMe,. Most

preferably, the use of the compound of formula 1b wherein Ar® is

.

R

wherein R is

-24 -



wherein R17C is selected fromH, M, Ow, d, F, CF3,

NH2, NHVe or NMe2; and R20A is H, M or Et. Most
w@e@hoeswhs y, the use of a conpound of fornul a RCEYCA2003/001870

wherein Ara is as defined in the | ast instance and

R12C is 15 and R20Ais H or Me. According to a second

enbodi nent of the first aspect of the present

invention there is provided a use a conpound

represented by fornula 1 a for the manufacture of a

20 nmedi canent for tregting HV infectigpn conprising

admnistering to an i fe(‘rﬂed human a tlherapeutically

ef fecti ve anount of 0 ndo(ll\?: 2004/ 050643

PCT/ CA2003/ 001870 N) X-"W Ar 2 wherein X, W

and Ar2 are as defined hereinbefore and R12 is a

phenyl of fornmula RI3MeR14 R15 wherein R13, R14 and

R15 each independently represents H, (Cl-4)al kyl, 5

(C3_7)cycl oal kyl, (C8_7)cycl oal kyl -(C1_3)al kyl,

( CPréfeedbkeArilis O (Cl-4) al kyl, S-(Cl-4)al kyl, hal o,

CF3, OCF3, OH, N2, CN, phenyl ,,_2-net hyl phenyl,

S2NH2, S2-(Cl-4)al kyl, CO nor phol i no,

1-pyrrolyl, (2-nitrophenylR- N phenyl net hyl ,

C(O OR16 wherein R76 is Hor (g1*4)alkyl; or 10

wherein RL2 is selected fromthe group consisting of
5R3QvHerdRB R id ad dd®BRd/in Redirdt instance Rteirk2Bd REY" iRBI3 MEIVER Pr or iPr.

wher,ein ' 2, R33.are each in endent |y selec )
fr oMoEerpé%Fd&Iyp go%giosttr?%%on&ﬁoums {agﬁﬁr%l;]gﬁ >)/Yr?{erem AP é%g defined
( C3n Hedystinstdnicy land RYS.ig hppehpaf foyhulaCl_3) al kyl ,
(C2_6)al kenyl, O (Cl-4)alkyl,, S;4C1_ 15 4)al kyl,
hal o, CF3, OCF3, OH, NO2, CN, NH2, S02-(C1l-4)al kyl,
C(OCOR R™C

15C
R

wherein R™¢, R"€ and R"*C are respectively as defined above for R**, R and

10 R"™ and R* s H, Me or Et: or R'*® is

. orb - o

17C

wherein R"7¢ is selected from H, Me, OMe, CI, F, CF5, NH,, NHMe or NMe,; and R?®*
is H, Me or Et. Most preferably, the use of a compound of formula 1b wherein Ar® is

as defined in the last instance and R'*° is

15
and R?®" is H or Me.

According to a second embodiment of the first aspect of the present invention there
is provided a use a compound represented by formula 1a for the manufacture of a
20  medicament for treating HIV infection comprising administering to an infected human

a therapeutically effective amount of compound 1a:
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wherein R1 is H or (Cl-4)alkyl, or NR2R3 wherein R2
and R3 each independently is Hor (Cl-4)alkyl; and

woBO4ospresents H, G, Br, COQ(Cl-4)al kyl. 20PCT/CA2003/001870

10

15

20

According to said second enbodi nent the use of this
invention preferably relates to a conmpound of the
formula la wherein R12 is preferably selected from
R30 13 RI5RI \ \ R321 \' \ R32 1 \ \ R30 R14 R31
R33 R31 R33 -26. WD 2004/ 050643 PCT/ CA2003/ 001870
NMe2 and wherein RI13 r@p Nesents F CI Br, CH3,
COO(Cl. 4) al kyl ; R14 R1g\. )S“ﬁV are each

i ndependent|ly sel ected f e group conS| sting of H,
(CL_6)al kyl, (C3_7)cycloal kyl,

( SuhetGy KX ﬂﬂéﬁWArz @@@a@‘n‘éﬁlherézﬁ?e‘f@&%lnﬁ ‘HW ks a henyl of formula
O (C1-4)al kyl, yal kyl, halo, &F5

NC2, CN, SOZNHZ 802 (Cl 4) al k" C(O)O?' V\,hereln R
is Hor (Cl.4)alkyl, or NRZR3%herein R2 and R3 each
10 i ndependently is Hor (Cl4)arkyl; and R30
represents H d, Br, COQ(Cl-#)atkyl. Most preferably
R12 is sel ected from the group%on3|st|ng of: d M M

Me 15 3 d

d v%% %? R C&%%@c%de&@ndgﬁtlﬂep%@egs I-E'(Cm%kyg:
(Csz)cycloalkyl, (Cs7)cycloalkyl-(Cq.3)alkyl, (Cae)alkenyl, O-(Cq4)alkyl, S-(C44)alkyl,
halo, CF3, OCF3, OH, NO,, CN, phenyl, 2-methylphenyl, SO,NH,, SOz-(CH)aIkyI,
C(O)NH,, morpholino, 1-pyrrolyl, (2-nitrophenyl)-CH,, phenylmethyl, C(O)OR™®

wherein R is H or (Cy)alkyl; or

wherein R' is selected from the group consisting'of

Rso
G SZE & '
R 9@
R31 R33 R31 R33 NMe,

wherein R*', R¥,

R*®  are each independently selected from the group consisting of H, (C1-6)alkyi,
(Cs.7)cycloalkyl, (Cs.7)cycloalkyl-(Cq3)alkyl, (Cae)alkenyl, O-(C44)alkyl, S-(C;.
4)alkyl, halo, CF3, OCF3, OH, NO,, CN, SO;NH,, SO-(Cq4)alkyl, C(O)OR!
wherein R' is H or (C4)alkyl, or NR?R® wherein R? and R® each

independently is H or (C,4)alkyl; and
R*®  represents H, Cl, Br, COO(C)alkyl.

According to said second embodiment the use of this invention preferably relates to

a compound of the formula 1a wherein R'? is preferably selected from:

30
R13 R
15 32 32
: T LR “
l e
R14 R31 R33 : R31 R33

-26 -



-27 WD 2004/ 050643 PCT/ CA2003/001870 C F A d M

& CI Me and d '4 1 ml~ The use according to the
w@em@gmeste43 nvention is preferred wherein the coPgDGAZHBS01870

a compound of forrmula 1 wherein Xis 0 or S, nost

preferably S. 5 Furthernore, the use according to the

present invention is preferred wherein the conpound

is a conpound of fornmula 1 wherein -X-W is a divalent

radi cal selected fromthe group consisting of:

-S-(CRS5R5A)-CO-NR6 ,T -O (CR5R5A)-CO-NR6 , 10

-S-(C2-4)al kyl ene-Oaand -S- (@2

wherein R5 and R5A dependently is H or

(Cl-4)alkyl, R6 is 0 Cl. 4) gl &y and wherein the
(C2-4)al kyl ene grougyms option bstituted wth
OH. 15 Most preferably * X-\ahdi s a di valwmreinadi cal

selpgte e~d c i Sti of:  -S CH2- CO NH,
SoES: lsnpRd P R EBREL Y L B G 2
-S- CH2-CHOH CH2- O, and -S-CH2-CHO H CH2-N H. A nost
pr%err\ned meani ng of the group Wis CH(R5)C(O NH
wheréin’R6 is Hor Me. 25 The use according to the
5pr ®&EM*%,i nvention is preferred wherein the conpound is

a g9 n.p%%]ga&flpé&%}{eﬁgrﬁ‘y]ﬁe%?gﬁj’o@n ﬁreegriaép go%'s%%& gf rfi,r(%Te)alkyl,

t he group” ¢ons
(Ca.7)cycloalkyl, (Cs7)cycloalkyl-(Cq.3)alkyl, (Cos)alkenyl, O-(Cq4)alkyl, S-(C.
s)alkyl, halo, CF3, OCF3, OH, NO,, CN, SO,NH,, SO,-(C;4)alkyl, C(O)OR"
wherein R is H or (Cy4)alkyl, or NR?R® wherein R? and R® each

10 independently is H or (C14)alkyl; and

1
I
j —
o)
X
=<
@
S
@
1
2
1

I
cd

R* represents H, Cl, Br, COO(C;)alkyl.

Most preferably R" is selected from the group consisting of:

Cl Me Me Me Me Me Cl
Me Br Me Me
Me Br cl Me cl cl
Me
CF3 Cl Cl Cl Ci
CF; Me NC

=27 -



WD 2004/ 050643 PCT/ CA2003/001870 9 9 R®" R R11 R9 RO
R11 NR NR' R10O RI0O N R10 and R10 wherein RO is
w@ ab483@mkkyl , halo or NO2, and R10, R' are PCT/CA2003/001870
i ndependent|ly of each other selected fromthe group
consisting of H (Cl1_6)al kyl, (C3_7)cycl oal kyl,
(C3.7)cycl oal kyl -(C1_3)al kyl, (C2_6)al kenyl,
Q(Cl-6)al kyl, 5 S(C1_6)al kyl, halo, CF3, OCFS, OH,
NC2, CN, -NR'"RNZ -C(O R21, -(Cl _3)alkyl-C(OR21,
- (CL. 3)a| kyl 1C(O) OR22, Cl
-S02- (C1_B) al kyl - C(O) OR22 (C1_3)al kyl - G( O NH2i

C( O) Nif 8" (C1- 6) at iyt C! - S02- (C yl |
-SOZ-ph -SOZ-NHZ,nyI phe thyl, 2-, % '

or 4-pyrifinyl, 1 -pyrrolyCl wher eby “Sai €l phenyl ,
pyridi nylMand pyrrolyl nmay have one or nore
substituents selected fromthe group consisting of 10
hal o, ahNg2, Cl1_3-al kyl and CF3; wherein R21 is

(Cl-4)al kyl; R22 is Hor (Cl-4)alkyl; and wherein RN,
RN2 eacC Yependent |y represent H or (C1_6)al kyl,

d RN2 may be coval ently bonded to each
ot her Qo formtogether with the NNatomto which they
are attached to a 4 to 7-nenbered heterocycl e wher eby
the -CH2-group at the 15 position 4 of a 6 or

7- mMbehuse @dcdrding to thegiresembip vertionap peefercedoyher€in the @mpound is a

(CEORpaEPrbFRIE S RGO RTRbrorS, mich G S 11

(CL_3)al kyl, wherein R22 is H or (Cl-4)al kyl. Mst -

5oy SAERARI 0l STl 04RO PR GRS Wi e
andomphendcisra Nposindiof ormpladt; whdieineX+WRs @Alivadent radical selected

Cl+4a fy! m@n& %%Q%%g.f sel ected fromthe group

consi st [ kyl, (C3.7)cycloal kyl,
(C3.7) cy%-l(@Bf’Fky) -CONRS) al kyl, (C2-6)al kenyl |

QL 6)%%B5,§r§&§§,@kal kyl, halo, CF3, OCF3, 25 OH,

& O R21, -(CL.3)alkyl-COR21,
10- C(O) OR23+(C2 )@yl &)eaDk @nd

-S-(C,.4)alkylene-NR®-,
wherein R® and R* each independently is H or (Cy4)alkyl, R® is H or (C;.)alkyl; and

wherein the (C,4)alkylene group is optionally substituted with OH.

15 Most preferably -X-W- is a divalent radical selected from the group consisting of:
-S-CH,-CO-NH-,
-OCH2-CO-NH-,
-S-CH,-CH,-CHOH-,
-S-CH,-CHOH-CH_-,
20 -S-CH,-CHOH-CH,-O-, and
-S-CH,-CHOH-CH2-NH-.

A most preferred meaning of the group W is CH(R®)C(O)NH wherein R® is H or Me.

25 The use according to the present invention is preferred wherein the compound is a

compound of formula 1 wherein AP is selected from the group consisting of

-28 -



C(O) OR22, -S02-(CL. 3)al kyl - C( O) OR22,
-(Cl.3)al kyl -C(O NH2, (O NH2, -S(O-(Cl_ 6)al kyl,

WO 3024060613 6) al kyl , - SO2- phenyl , -S02- NH2, phenptT/CA2003/001870

phenyl et hyl , phenyl - SO2-, -29 WD 2004/ 050643

PCT/ CA2003/ 001870 2-, 3- or 4-pyridinyl, 1 -pyrrolyl,
wher eby sai d phenyl, pyridinyl and pyrrolyl nmay have
one or nore substituents selected fromthe group

consi sting of halo, NO2, Cl_3-alkyl and CF3; wherein
R21 is (Cl4)alkyl; R22 is Hor (Cl-4)alkyl; 5 whergin

RN1, RN2 each inglependently represent H or R®
(C1_6) al,kyl-~wher eby RNAap® R\N2 may bgscova N
bondedR 0 d@agy ot h&' m t aget FERYAIt h t he N-M

to which théy _gre att, to'a 4 oA7- genbered 10
het erocycl e V\/rféreby fhe - cHe- group N tRe a,ﬁm5|t|0|R4

° o Wheraift R & g e et RS C omrLsom sohy Aced by
C(I@) @%reﬁr@hp@h@érk lof eééﬁ?oiﬁércs)é@ctb@' flom trﬁngzr%up con3|st|ng of H,
n
( Clayasig G piasasn csh oI oA (Caririre PYC Gkt

5t h%(s%)émﬂ mm otF!; f@las Nlcmy@m LNORN RN, CdJ(O)RS1 @L 95|ﬁ@| C(O)R?,

10

15

20

25

wW_cgprpou . 15 Accordi,ng t
{§ rei0)RiD Q%ﬁ{kyb‘f:(q)ﬁ’é* se%‘aﬁ@a)éﬁﬂ%?(@@ﬁ (Cbtﬁ)?&{h? O)NH,

'f n\tﬁo?mwp r%@%%\ﬁmyle mp«mqmyn%op&m@umz-nﬂz,tdhegyl
or mu

R1PNCONEPEY 2R P20% 4Pk IRy oNb MﬁeFFé’ygsﬂgtR!‘e@éﬁ'n BYriginyhgnd
of phrol@(redyNeMneM mMdre sdbéitutbts delectddrrdvie thd grolip BsnsidiRg of
Me -30 004/.050643 PCT/ CA2003/ 001870 a me Me

Ve &Qé C,.z-akyland CF3;
~ wherein R?' is (Ci4)alkyl; R*is H or (Cy4)alkyl; and

wherein RV', R" each independently represent H or (Cy)alkyl, whereby RN' and R
may be covalently bonded to each other to form together with the N-atom to which
they are attached to a 4 to 7-membered heterocycle whereby the -CH,-group at the
position 4 of a 6 or 7-membered heterocycle may be replaced by -O-, -S- or -NRM-
wherein R™ represents H, -C(O)OR%, (C,.)alkyl, (Cs.7)cycloalkyl or (Cs.7)cycloalkyl-
(C1.s)alkyl, wherein R?? is H or (C4)alkyl.

Most preferably Ar? is selected from the group consiéting of

. Rg RQ
- R® R R’ R’ [
l AN l = | AN ~-N
R0 _N N” N g R10A

wherein R? is Cl or NO,;

wherein R'"® is C,4alkyl; and

R is selected from the group consisting of (C1)alkyl, (Cs.7)cycloalkyl,
(Caz)eycloalkyl-(Cq.3)alkyl, (Cas)alkenyl, O(Cy.6)alkyl, S(C1¢)alkyl, halo, CF3, OCF3,
OH, NO,, CN, -NRV'R™2, -C(O)R?", -(C15)alkyl-C(O)R?', -C(O)ORZ, ~(C1.5)alkyl-
C(O)OR?, -S0,-(C1.3)alkyl-C(O)OR?, -(C4.3)alkyl-C(O)NH,,C(O)NHz, -S(0)-(C:.
slalkyl, -SO--(C¢)alkyl, -SOz-phenyl, -SO,-NH_, phenyl, phenylmethyl, phenyt-SO,-,
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A Me Br and NM2 X is S; Wis CH2C(O NR6 wherein R6
is Hor (Cl-4)alkyl; and Ar2 is ER9 5 wherein RO is

wWhad0a/0864NO2; or Ar2 is RO R1I0 wherein RO i BChah®06/001870

NO2 and R10 is halo; or 10 Are is RO R10 wherein RO

is halo or NO2, and R10 is Ove, halo, OH N2, phenyl,
C(OOHor C(OOWw. 15 Most preferably, new conpounds
are represented by the forrmula la wherein R12 is

selected fromthe group consisting of : U Br M Me Me

Me Zantt or MEPYNginkje 1-Byrrolg] wiygnebysaid pBersd pyridinyl and pyrrolyl may have
PCUn%?QQ??é Q%&?L}%ntﬁéﬁec}%d WA oo 861 déhﬁg @Pﬁél& 6}@’02, ®, s-alkyl

the last instance

rnatively, accor

fi ra9d Gfisbodi ment of the second aspect of the present

5

10

15

20

ISnWé'mkmlggf%%WW% Qfr d}gﬁﬁ@[ mula 1 are provided

wherein RN1 2gach mdependently represent H or (Cy)alkyl, whereby RN and RM?
may be covalently bonded to each other to form together with the N-atom to which
they are attached to a 4 to 7-membered heterocycle whereby the -CH,-group at the
position 4 of a 6 or 7-membered heterocycle may be replaced by -O-, -S- or -NRN3-
wherein R" represents H, -C(O)OR?, (C,.)alkyl, (Cs.7)cycloalkyl or (Cs.7)cycloalkyl-

(C13)alkyl, wherein R# is H or (Cy4)alkyl.

In the following preferred embodiments of the second aspect of this invention which

is related to new compounds are described.

According to a first embodiment of the second aspect of the present invention, there

are provided new compounds of the formula 1

Ar'-X-W-Ar* 1
wherein Ar' is
IN_N)\
‘N
"?12
wherein R"? is selected from the group consisting of
ES Saiatoud ﬁj“”e "
Me Cl
Cl
/ES/ é[CI Cl Br
Cl
Me



12C wherein Art is Rand wherein R12C is a phenyl of

formula R13c Rl14c 10 R15C wherein R13c Rl4c and R15C
weamh/osweaependent |y represents H, Me, Et, Pr, PEr/CALBB/N01870

Owve, Oet, SMe, SEt, Br, d, F, CF3, N2, C(O OH,

C(OOw or C(OCEt, provided that at |east one of

R13c Rl4c and R15C is other than hydrogen; or R12C is

| i Cd or Cd 15 R17 wherein R17 is selected fromH,

Me, Owe, , F, CF3, , NH2, NHWVe qr NMe2; ,and R2OA is

H M, Etj Pr or I\/bstolﬁref raPAIy R12 i s selected
from %A oup @ Me v'-&c
Me Me a 0 Nl\/lez V\D 2004 643 '

PCT/ CA200 /09‘3('870 'S S Wis[CH2q(O) NH and Ar2 I
N2 or & lcompound dfefornul a 1Bwherein Art is N-N
Me-SI y\ 5 and X and Ar2 are as defined in the

secong jent invention, there are
provi theforrrulalvvhereln Art is
N-N N
- Xis S;
W is CH,C(O)NR® wherein R® is H or (Cy.)alkyl; and
Al is
RQ
5
wherein R? is halo or NO,; or
Arfis
R’
R10
wherein R? is halo or NO, and R is halo; or
10 Arffis
R9
R
wherein R®%is halo or NO2, and R'® is OMe, halo, OH, NO, phenyl, C(O)OH or
C(O)OMe.

15  Most preferably, new compounds are represented by the formula 1a wherein R"Zis

selected from the group consisting of :

Nosaomnoatieo
Me Me Me Br
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" 12 or R12 ; and 10 wherein R12 is selected from
the group consisting of R30 R13 Me Me 15\ | | \ 32

WER2R4/08643 M R31 R33 \ \ R32 R30 R31 R33 wher p€TCRI®3/001870

R14, R15, R20A, R30, R31, R32 and R33 are as defined

her ei nbefore and 15 hereinafter. According to this

second enbodi nent preferred neani ngs of the

substituents are: R13 represents Cl or Br; and if RO

is NO2, d or Br, then RL3 may al so represent F or

CHEnd %0V R1d ArRare ar3iefifebin the last isgtan®®. 2004/ 050643

PCT/ CA2003/ 001870 R33 are each |ndependently sel ect ed
fromthe group consisting of H_ (Cl-6)alkyl,

( @AlngeIMaqqu[dlng(twqﬁrémmq|r[@9|pt_0(f@p gcgp(p(gq;pect of the present

( @n@n@bkﬁ@%lcomﬁozrgs 04‘)(@ %Vrhulas aré )C(Zj%hzgllal k';?' 0,

SC(OOR wherein R1L is Hor (Cl 4)a| kyI or NR2R3

10

15

20

wherein R2 and R3 each 5 igQdspgndent{y is H or
(Cl-4)al kyl; and R30 reprﬂergent sﬂé Jor Br. Most
preferably Wrepr \ts CH2C(O NH. 10 Most preferably
-X- is -S . ARéBrFdi 0 this second enbodi nent, nost
preferred are those gonpounds of the formula 1,
whesterainAr' isi s: and

wherein R'?C is a phenyl of formula
R'3C

14C
R

15C
R

wherein R"™¥¢, R" and R'*° each independently represents H, Me, Et, Pr, iPr, tBu,
OMe, OEt, SMe, SEt, Br, CI, F, CF3, NO,, C(O)OH, C(O)OMe or C(O)OEt, provided

that at least one of R™*®, R'¢ and R"*° is other than hydrogen; or R'*C is

o O -

wherein R" is selected from H, Me, OMe, CI, F, CF3, NH,, NHMe or NMe,; and R%*
is H, Me, Et, ProriPr.

Most preferably R'? is selected from the group consisting of:

éiMe Ci Cl Br Me Me Me Me
Cl Cl

Me Me Me Br
Yool ve]

NMe,

=32 -



NN N NL 14 12 15 and wherein R12 selected fromthe
group consisting of: d Me Me M Me M d M Br M Me

wo/ko0BOSIGU3 M C d M CF3 O d d d 1 CF3 PCRIVA2046001870

10

15

20

-34 WD 2004/ 050643 PCT/ CA2003/001870 A F A d M
& d Me and C ~ ~ Furthernore, those conpounds of
formula | are preferred wherein Arl is: NN
R20A--)," N 12C wherein R12 has one of the npst
preferred nmeanings of RL2 as defined above and 5 R20A
i s K4S UV isge =GO and M dis oxy- et hyl , preferably R20A
is methyl or ethyl. Furthenpnore those conpounds of

t he second enbodi nent of the prgsent invention are
preferred wherein Ar2 is s rted® fromthe group
consisting of RO Rs s N / A\ Rs 1 \ 10 10A RN
and R or

"a compound of formula 1 wherein Ar' is

R
oL, S

and X, W and Ar? are as defined in the last instance.

According to a second embodiment of the second aspect of the present invention,

there are provided new compounds of the formula 1 wherein Ar' is

- N-N
N, S 20a_ A}
N R /AN)\

112 112
R or R ;and

wherein R" is selected from the group consisting of

13 ' R30
R Me Me
R R32
R1 4 Me R3 1 R33
R30

RY R®
wherein R'3, R™ R"S, R2°A, R, R*, R® and R* are as defined hereinbefore and

hereinafter.

According to this second embodiment preferred meanings of the substituents are:
R™  represents Clor Br; and
if R% is NO,, Cl or Br, then R"® may also represent F or CHs;
R14, R15,
R31, R32,
-33-



10 wherein RO is O or NO2 and RIAis (Cl-4)al kyl; R10
is selected fromthe group consisting of (Cl-4)alkyl,

w@ aB4/p3yx| oal kyl, (C3_7)cycl oal kyl - (C1_3) al kp€T/CA2003/001870
(C2.6)al kenyl, Q(C1-6)al kyl, S(Cl1_6)al kyl, halo, CF3,'
OCF3, OH, N2, CN, -NR NNRN2, -C(O R21,

-(C1l_3)alkyl-C(O R21, -C(OOR22, -(C1.3)al kyl 15
C(O)CR22 - S02- (CL. 3) al kyl -C( O OR22,
(CL,3)al kyl - C(O) NH2, CéO) NH2, -S(O- (C1_6)al kyl
- 5B (cfre)eawwepe qu%mdforsa&%mpcwpg of H, (Cie)alkyl,
phenyl methyk byc ldaahl@/nxdza 7) al'kyl2(C*1 3)§rky|0(02%7améhyldotm 4)aI3(yI S-

-pyrrolyl, er eby sai

r
oy Pl R oRangs. SeBeia Nk E1b SCbite B0 Brpeitel COJOR'
group CoiEréihIRG quort'@I &anlky\\lgzNR@‘ﬁ"‘_\ﬁl‘\er@inlﬂ‘lf‘larf’@ﬂ@ia deR; 20
V\hereln R21 is (Cl- or (Cl-4)alkyl;

Swher ei n 'W@pe”m'y&ﬁﬁr(%déﬂ%@@ﬁt ly represent H or

( CR® )erkadnts @by RNL and RN2 - 35 WD 2004/ 050643
PCT/ CA2003/ 001870 nmmy be coval ently bonded to each
other to formtogether with the NNatomto which they
ar evast bAFE&@ely Ve rébrédsen® drsmopgned het erocycl e wher eby
the - -group at the position 4 of a 6 or 7-nenbered
het erocycl e may be replaced by -0-, -S or -NRN3-

1owh e prdidopeRrigssnts H - (O OR22, (CL.6)al kyl,
(C3.7)cycloalkyl or (C3_7)cycloal kyl- 5 (C1_3)alkyl,
wherein R22 is Hor (Cl-4)al kyl. Mst preferably R10
I s meebriiced this @Qédnh%nﬂfo%lf'vﬁérﬁ Qﬁéstwf@@ednére(tﬁase@o%d@mhds of the

(C8_6 cl oal kyl , . CF3 ,

- "{‘@[ 14‘7réﬁrﬁ'§?l risg)- phenyl , -802 NH2, V\,her eby sai d
phenyl may have one or nore spubmtltuents sel ected from
10 the group consisting of hajoll®?, Cl_3-alkyl and
CF3. Most preferably Ar2 is seNected fromthe group
consisting of: O d N C CRCOH 2N O C d d

a 2 semwe g0 2 SO 2 SO d SsC s N
15 and wherein R™ selected from the group consisting of:

Cl Me Me Me\é/Me Me Cl
Me Me

Me Br
Me Br cl Me cl Cl
Me -
CF, cl /E‘:[m cl cl
CF3 Me NC

-34-



and SO2NH2 NH2 Specific enbodi nents 15 ' I ncl uded

within the scope of this invention are all conpounds
wo@Roohoswsud a 1 as presented in Tables 1 to 8. AEECA2003/001870

conmpounds of fornula 1 are effective inhibitors of

wild type HV as well as inhibiting the double

mut ati on enzyne K103N Y181 C. The conpounds of the

-36 WD 2004/ 050643 PCT/ CA2003/ 001870 invention may

also inhibit the single nutation enzynmes V106A, Y188L,

K1 O3N,4 Y181 C, P236Lj and GL90A (anmpng others). They
co unds gy al so inh] big other doubl g mutati og
engg/FD cl udi ng K1 l25H, K10 g‘le and , OO
K103N/ 1. 5 The ¢ s of fo possess
EE ggt

inhibitory activity again H V-1 repli ion. \Wen
adni ni SY®red in suitable dosage forns, they are useful
in the treatment of AIDS, ARC and rel ated disorders
asséddated with H V-1 infection. Another aspect of

the ventiqn, therefore, is a nethod for treating

' pn whi ch conprises admnistering to a

hu Beirg nfected by H V-1, a therapeutically

ef f étive 10 amount of a compound of formula 1, as
descri bed above. Wiether it is terned treatnent or
prgphélaxis, t he conpounds may al so be used to prevent
periUABeAIorethosessATRIUpEs i formule 1 are praferisduiereip Asaisy ,
by admi nistration to the nother Npgfore giving birth
and to the child within the_fr &t Ways of life. 15 The
conpounds of fornula 1 may Be admi ni stered in single
or divided doses by the oral, pdf%hteral or topica
routes. A .suitable oral dosage for a conpqund of

f oMigren R 88 108e BEihemqsh BrefelFRgemeFningRRitR 0as defed abgve and
50 e islaly MeAER ifaf R Rrigdroxy-athyr @Rt bly R8s nie@iyp etiétaly| Of
formula 1 would be ”ﬁdthg rgﬁggﬁof gbout 100 ngy tgy800

ng per day for a patient weighing 70 kg. In

parFe:ﬁ_hahfaire imgmfbmbbggg,ofmes?dcba@(limbdamgeomné bredBit idéention
contain fromO0.1 to sai d conpounds,

o PRSP iREID AT Goingrec ioat Begrotoone B o

adm ni stration, formnulations containing 0.01 to 1 %
active ingredient are red., It shoul d]be

9
under st ood, howe gt he dodage_qadm ry & i on
from patient pexpai eRg_woul d RThe sage for
any particul ar jient Wil depgndJupon the,,,

clinician's judyfent, Wi will ude as griteRia for
fixing a 9[‘0&6[‘ dosage the size 25 and condition of
10t havhgEin Bnis @ori¥}z=1angs t he patient's response to the

dr g9 is (C,u)alkyl;
R' is selected from the group consisting of (Cy.)alkyl, (Cs.7)cycloalkyl,
(Cs7)cycloalkyl-(Cqa)alkyl, (Cas)alkenyl, O(Cq6)alkyl, S(Cqe)alkyl, halo, CF;, OCF3,
OH, NO,, CN, -NRY'R™, -C(0)R?', -(C.3)alkyl-C(O)R?', -C(O)ORZ, -(C,.5)alkyl-
15 C(O)OR?, -SO,-(C1.5)alkyl-C(O)OR??, -(Cy.3)alkyl-C(O)NH,,C(O)NH,, -S(0)-
(Cis)alkyl, -SO,-(C4s)alkyl, -SO2-phenyl, -SO,-NH,, phenyl, phenylmethyl, phenyl-
SO, 2-, 3- or 4-pyridinyl, 1-pyrrolyl, whereby said phenyl, pyridinyl and pyrrolyl may

have one or more substituents selected from the group consisting of halo, NO,, Cy.;-
alkyl and CF3;
20  wherein R*' is (C4)alkyl; R®is H or (Cy4)alkyl;
wherein R"', R* each independently represent H or (C1)alkyl, whereby RN' and R™
-35-



When the conmpounds of the present invention are to be
adm ni stered by the oral route, they may be

waawunsstrred as nedi caments in the form of PCT/CA2003/001870

5

10

15

pharmmaceutical preparations that contain themin
association with a conpati bl e pharmaceutical 30
carrier material. Such carrier material can be an

i nert organic or inorganic carrier material suitable

for oral adm nistration. Exanples of such carrier
matiedy ke eovalestly banded to gaghaether to fermctogetper with thadbates tayhich

St 9R&\2drE attSeHEYAb aw t6:7- Msas&@elh%té%éyae whereby the -CH,-group at the
ol yal kyl ene-gl ycols, petroleumjelly and the |ike. 35

Th@Oé@%i’o@ﬁa§ %1/ heIP helaremCIB N aIar ePRCRS R Grard-oh -NR'™-
WheRdl§ RO¥ En8tH) €6 (0)OR? | @398¢thalkyl or (C loalkyl-

PCT/ CA2003/ regﬁérs & ant | rgthr?oWrng%r u§9k ov?/n Y Or( 37)Cyc oy

ski(Cl é%!kwn""ﬂ!%@nzﬁ% is Fhar 1e)8tRsk ned preparation usef uI

for sinultaneous, separate or sequentia

adm ni strati on Jor treating or preventing H YV

i nfiqst pesferably Bn isrrgiastasLizom tegrrpp eensisting Af (Grelafyi r al
I 4G5 el BRCHILOHS A COORME DAIHLTSE RS RIS pheny)

ound formula 1,7 include but are not

-592- NHTI‘%“%%QV&?'%B“WWW RAyeTenesor(nagre gulgfituents selected from
NG\tlhé gPup ednsitirtef AAIbagONiGLalkypadicrs  SCH 351125) ,
CXCR4 ant agoni sts (such as AMD-3100), integrase
inhibitors (such as L-870,81 0), viral fusion
| niidat btb‘féralﬁlﬁ!ﬁ\?’hs 88ledted fom MBigrdupidnbistiig gint i bact eri al

agents (such as fluconazol e), conpounds of the TIBO

(tetrd hydro-im dazé[4cb, 1-jk][1,M]-

benzodiaLdpi ne- 2(1 H) - affe_and t hi l-type, compquids
of t APA (a-a o 90 phen cet am de) -t TAT,
i nhi , prote nhi bi tors uch as Ritan

and i nmunonodul ating agents (sugp@p Levam sol &) and
i nvestigational drugs (such as DWMP-450 or Db 093).
Mor eover, a conpound of fornmula 1 can be used wth

A I The pharmaceuti cal

@ns can b §hared in delvent i on @her
i shed dos orns can 0l i d dasag orms, ,
anpl e, tabl el§, dragees, Yapsul es, and e

ke, s@r Md qui d dosgge f or s, fors@xarrpl e sol lg@ons
suspensi %ons, Iey\oﬁs and t he I . The ‘
phar maceut i cal parati ons may be bj ect ed
conventi onal phar maceut i cal operations such
sterilization. Further, the 20 pharnmaceuti cal
prepamati ons nay comtain conventional adjuvants such
% st alpil i zers, e si foiers,
ing agents, |bu\f
pressure and thg”like. Solid
carrig N@{erlal whi,ch can be aided include, for
exanpl'e?2 starch, |actése, mannitol, nethyl cellul ose,

nprovers,
t he osnoti

ers, salts for

Specific embodiments
"Included within the scope of this invention are all compounds of formula 1 as
presented in Tables 1 to 8.

The compounds of formula 1 are effective inhibitors of wild type HIV as well as
inhibiting the double mutation enzyme K103N/Y181C. The compounds of the
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m crocrystalline cellulose, talc, silica, dibasic

cal ci um phosphate, and hi gh nol ecul ar 25 wei ght
w@odoynsrsg3 (such as pol yet hyl ene glycol). For pe€EOA2103/001870

use, a conpound of fornmula 1 can be adm nistered in an

aqueous or non-aqueous sol ution, suspension or

emul sion in a pharmaceutically acceptable oil or a

m xture of |iquids, which may contain bacteriostatic

agents, antioxidants, 30 preservatives, buffers or

ot hHevengoh e glspanhilytitie singleemstalion engymes MOBACY 1RELH K1 OBN,

bl G\PI%C F’Eﬁ kﬁy @g%(?g%m@ig M@g?ﬁ% g%rgﬁﬂilg%?néy al?& ilﬂﬁi'bit other

phar maceuti ca

t hidoublegeutptinn enemes mcluginanol 08N/R2a5Hk Ki @3N/é’|19$|mr@ KHGN/L100l.
acetate buffers, ethanol, propylene glycol,

poI et hyl ene ¢ coI corrpl ex fornmers (such as EDTA),
5ant Woamﬁ%d% @ﬂy]‘@mé%1 pessasminiiinfaativty agsinsy V-1 replication.

mt\@ﬁé@é‘érﬁints?ere@l?ﬂsuﬂ§§l@ Bk &ge3erRs itkby: arg' LSEYuNR |tﬁé3fr'éa"lﬁ1ent of
olymers (such as liquid poly | ene oxi )
f orA DSagRC\mdzﬁetfﬁmdgs PW@&@S Ubfxémectws/éwmrwspect of

r eghu; ﬁhbemrbnamerd@&by@taw&tﬁa@fdﬂ%bwﬁgt H-IIV/e’F"’mfgct@@mlchQJompnses
é drides. Preservatives nma

added
S B or BB obiD g, e HEN ) HIGH g fhestPeLirapffective
1oparaa»h1ﬁmt omm&maldﬂ resrm_?lhao'r iad @e@(ﬂ%e@fabf@‘iet ﬁ\ﬂl@étﬁéﬂﬂ&%’ermed
coO e Co ou (0] | S | nventl on
Al e SRRV AR 110 EomBRUM SR A A4 YAetha Egvent permatal

ap Atanemisision of ALY-TEbrEbiher 1o baby AsicadrinBtratidnttbehe mother before

et e b shi Fp AR o et el T ves,

ant|OX|dants and VISCOSIty i ncreasing agents in an
es of ents used

15aqu@]oeuc§g\§6 Pg/&s (?féorrgrbﬁ? IN}%yl be qd?rgw ﬁere gﬂh&f O%rlé:n dedf doses by the
derdralapareststal potopicalmplitepyA suitabld atal dosage tmlays)mmahesf formula 1
' ' at d
pen B e McparpBau ERELY S0 pe Sl PR ol rora
phexyipetiy bf fafnaudé d Iwouktek inithe sdnlgy of athaut d 60 PpUtn @O0 mg per day for
o B Mot 70 S pa TN AR EEBLSR oy
20c orpootaindisorn ©. ftor2%0Inag af wcbccpnmaded)refyrabmmm@tza@m whereas

1 QR et dathi J)lé’t}’ﬁ'oh %Bhﬁuuéﬁ&%tcbﬂ&ﬁ@g? & %ra%%§lg%§dlent are

reaction conditions known to be

r eséefaned It shopiddeeunsersipody heyevarihatdhe dmﬁmrminumlstratlon from
f orgiMER td patdh@BLIA vEry. SThe d¥salk AR AnYparEicular patient will depend upon

the clinician’s judgment, who will use as criteria for fixing a proper dosage the size

25  and condition of the patient as well as the patient's response to the drug.

When the compounds of the present invention are to be administered by the oral
route, they may be administered as medicaments in the form of pharmaceutical
preparations that contain them in association with a combatible pharmaceutical

30 carrier material. Such carrier material can be an inert organic or inorganic carrier
material suitable for oral administration. Examples of such carrier materials are
water, gelatin, talc, starch, magnesium stearate, gum arabic, vegetable oils,
polyalkylene-glycols, petroleum jelly and the like.

35 The compounds of formula 1 can be used in combination with one or more other
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(CRPR5A)1_2 C(O NR6 as defined herein, is illustrated
as follows: Arl-X-H Arm X- (CRER5A2C(OORA 1 (i) 1

W@ 200)/05064§ CRSR5A) 12C( O) NRGAr 2 Ari PCT/CA2003/001870
X- (CR5R5A) 12C(O) NR6Ar2 1 (iii) Correspondi ng conmpound
of formula 1 25 wherein Ar' and Ar2 are as defined
herein, Xis Sor 0, RAis Hor (Cl-4)alkyl and Y is
hal o, e.g. Br or . The process conpri ses: a)

reacting a thiol or alcohol of formula Ar'-X-H {1(i 2}
wi tantiegtrowrah drug K@pwarﬁ@p@e sidieddin KA arb g8 @ cogbinesk piapaation useful

Y- (SR RamnkogCls gﬁéﬂlaYadrﬁmE%ﬁbrﬁBﬂtré:é‘ﬁnb%r pre%gntlng HIvV
WO 2004/ 050643 CT/ CA2003/ 001870 Cl- 4)al kyl

pr é’feefios i an indiyidual. E’@"@fﬁ‘?saﬁ’fr’f‘”tt'wém&'@' daigs dhatinay tzeeslf%’]d in
of cofrfB\'rﬁE%@th@F Xvﬂh(c@ﬁ%%ﬁ}ués SGoMAIURRA ibdiudé but)are not limited to,

f ol | owed I sis of the ester
ScoVRUs W 75 AL R B e b SRS agraggpits (such as
Lﬁlt%m -38¢1 2%5) V@X('J'R@Bnta@érﬂ@tat(é&haﬁlmizﬁ ogeinegrdsd ionibitdra (such

f
o bty oL BEER ot et AT o) SoPivags o o asons
Ar Sl?:mégas Sfﬁrc?n@be) aontpelhaseof thf rni?.cgI (tﬁﬂ(amroSnMaza[md-JW A4)-
I he ereln
bR 51 e Bn e EhPF omoH g Of 58 prARA fsppino

10Ar ph'eﬁyl %%eldﬁf de)8ebeNEATIinibithes, @ﬂ'ﬁeééel ishiSitaPs (sdchviak Ritanovir), and
anilide of formula

CR5R5 ) NR6- Ar2 in th

pr é@gweemaﬁwaﬂrpa@@nfsoésm%% @ %&8 géfbveﬁﬁqﬁ%'a"a' drugs (such as
c?rtgmamslo of DPO-088).aMbreolBE arcdnpiosnd ef fotraula i rognetused alith
0 ornul a ' e prepared readily by
rea?é‘f’h‘?@c%me?}fﬂ‘?eqfé?rmukpava| | abl e aromatic isocyanate
or isothiocyanates with 15 sodium azide to give
dlr ctly the ired startin [ h

1500 16 RSB iR bolbe HRraredIhacPfertpg i ey anc
be fmrsehpﬁdeeladeyfonkmmsm beesdiid dlosageroans, dopuaxempte, tattataitdragees,
am d e :
pr e g? rea lﬁ( %r(ﬁ@%%%éeﬁw%%% 'ég%sﬁ@r@rqocrga?%pensmns’
av 6Brhl11$me‘:S and the:tke dene pbrumgdestical oeep2tatiora mal @egub;ected to

nergy Oérft&)ﬁslbpﬂm%ugéaag&fsh ye@h'asksmmsn%mg the

gents can I Ng process
20p h hahoacesitiond pegpacatiode nmgon@mmaemnﬁtadwamsmh eal

an%r@éérvé\ti'vggtstab%éelp s OnGRTER ﬁr‘é@é}et\ﬁetﬁ gents buffers salts
preparing other compounds of are | ust rat ed
for varying the osmotic pressure and the Ilke Solid carrier material which can be

used include, for example, starch, lactose, mannitol, methyl cellulose,
microcrystalline cellulose, talc, silica, dibasic calcium phosphate, and high molecular

25  weight polymers (such as polyethylene glycol).

For parenteral use, a compound of formula 1 can be administered in an aqueous or
non-aqueous solution, suspension or emulsion in a pharmaceutically acceptable oil -
or a mixture of liquids, which may contain bacteriostatic agents, antioxidants,

30 preservatives, buffers or other solutes to render the solution isotonic with the blood,
thickening agents, suspending agents or other pharmaceutically acceptable
additives. Additives of this type include, for example, tartrate, citrate and acetate
buffers, ethanol, propylene glycol, polyethylene glycol, complex formers (such as
EDTA), antioxidants (such as sodium bisulfite, sodium metabisulfite, and ascorbic

35 acid), high molecular weight polymers (such as liquid polyethylene oxides) for
. -38-



further by the exanples hereinafter. EXAMPLES 30 The

present invention is illustrated in further detail by

w0 b4bsickoW Nng non-limting exanples. Al reaptT/GA2003/001870
were performed in a nitrogen or argon atnosphere

unl ess otherw se stated. Roomtenperature is 18 to 22

C (degrees Celsius). Solution percentages or ratios
express a volune to volune rel ationship, unless stated

0! AL Ao BucBr R BARALAOAIARRET AN ROARZO.

Abbr evi

ere| n

t erl?rebem@ﬁ@gm&y@igq be @idedIS necessary, such as benzoic acid, methyl or

3- = =] f

a &P RcBEh AR A @F@ L aepph ARGt O
d| |@@pﬂ0@'p9$ azodl car boxyl at e;
5N, N- d| nmet hyl f or mam de; DVBO d| met hyl sul f oxi de;

dppf: 1, 1" -bi s(dﬁghenyl ghosphl no)ferrocene; DPPBE:

4- dT%‘@WH%ﬁé%B

RynssHoMaY alsedpe administered as solutions for nasal

2- (écij'dhéﬁfomé'na'nlléﬁll R ih a%%fh@ﬁ to thl'Q:oR-EEunds Eof ct?&s mventlor‘ suitable

hiothreitol; Et20: diethyl ether;
uffegs. tonigiivadiysigrsaicreiial Preptreatives atigedanss aas wécosny-

| ' QHé:r@aﬁﬁ@ QWtQ&r@MMeoué%Hlaé E)daﬁ‘fbﬂ%fsctmébentblaéed to increase

Lithiumdiiso

1O SR FOTHEIL A RO b B oSy vafite ol ipprolidone,

et fudotbates’d) g6k Mi@r%b!énbl’é&éﬂv@uves BadedhapHoudtBRhzalkonium

but yl anmoni u

tetd h?orlde lmerosal CMOro lI'l)u{anol or phenylethyl alcohol.

15

20

25

30

Additionally, the compounds provided by the invention may be administerable by
suppository.

Methodology and synthesis

In general, the compounds of formula 1 are prepared by known methods from readily
available starting materials, using reaction conditions known to be suitable for the
reactants.

A process for preparing a compound of formula 1, wherein X is S or O and W is
(CR®R®"),., C(O)NR® as defined herein, is illustrated as follows:

Ar—X-H > Ar—X—(CR°R*)=C(0)OR"
1 (i) 1 (ii)

Y=(CR'R™);5C(OINR°AF ————=  Af-x—(CR°R™)5C(O)NR°Ar®
1 (iii) Corresponding compound of formula 1
wherein Ar' and Ar? are as defined herein, X is S or O, R*is H or (C4)alkyl and Y is
halo, e.g. Bror CI.

The process comprises:
a) reacting a thiol or alcohol of formula Ar'-X-H {1(i)} with an w-halo alkanoic
alkyl ester of formula Y-(CR°R®"), ,C(O)OR” wherein Y is halo and R” is
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TFA: trifluoroacetic acid; THF: tetrahydrofuran; 25
SYNTHESES The foll owi ng exanples illustrate nethods

wo evo4fps@par i ng conpounds of the invention., EXBVRPCE2M3/001870
(ENTRY 208) 30 N-(2-Chlorophenyl)-2-{{1
-(1-naphthalenyl)-1 Htetrazol -5-yl}thio}acetam de N
-NN-NOHN-NHC NCS,NSH ,N~S ~( ,NS ~( I \ 0/
| / compound 208 -41. WD 2004/ 050643 PCT/ CA2003/ 001870
a) 1,2-D hydro-1
- ( 1- napHKEnaalkylyin thespresences 810ass. to Rptaethe gosespanding gster of
of NaN3 f&r%uYe@AG'»x Q(Z)R@R?T@'(Q) d)l’::;zum}xfbgﬁw%docfy gdro OIysns of the ester

1, 4- di oxane (25 was ‘a

1- napht H@ﬁl@@qrregmqﬁlm%yh@re gnd souriingths Mttefracid with an

room | j
Wesll 53@@5% dthife gfgﬁwéfﬁ féirgagnaéﬂpgf A‘P“m%’é‘br@‘sé‘r‘uéégof% coupling

5r eact i oraggnitopbtaimie Opﬁéﬁp%lémgé@mp@uﬁ@@hfptf@ﬁﬁéﬁ'ﬁm'@ Ar' and
and aqueﬂ'”%re]aé\aéﬂd heRi k98 HRFafAad (@gtRsh)_ EE{OE -NF®S3s
d. T Wi t OAc

reached. e aqueous m xture was extracte
(250 mi)defingeheregaei ¢ | ayer was extracted with aqueous
1 N NaOH solution. The aqueous |ayer was aci dified

with aqueous 6 N HCl solution and a white precipitate
forayed. reading @dpieheiabiehebef femulaAE K-Envhareis Areisiastdefiped herein

10501 1d wag, 4ty k%@é%%ﬂ it oFfoAR (B8 R@‘J) @(??!@R‘QAP’% the

the title conpound 63% yield

solid. lpresengcé pfapgsq\t@p}bﬁm@tr@mn)esgon ing compound of formula 1.
H tetrazol -5-yl }thio}acetic acid Pyridine (0.83 ni,

10.3 mmol ) and

1, Zhéiraquisite starting matsriehef formula AKX eeandeoprerded teadily by

thi E%.né%@@ﬁg{g%{@%ﬁ%kr&ﬁé& ?&g%tée i@ot%' D@a@éb With

15”L)S°d“’m33*'@%@l givendjrectiyythe deeredisiagion mat@ﬁﬂ ot ForibaMine
T
al H g@gpt.gmr%t«aras&eg%% g.auy Becah@RDréOdted by kb MBfhods.

ed wth E and was successively
washed with water (2 x 250 m) and brine (100 m),

driggd g&ﬁ(glt%c%%maﬁé Ehﬁfeedi' %H@I&?'@@R’RS‘“ %%QO}NF@QAF can be prepared

reduce ressure crude ester was 20 dissolved In
THEFeagil mwewa@qhwswﬁmmewaan aygilgblepiaipes; farexample, see

2080|é*fah\%|’by\lﬁ§rem§hé,r_red at roomtenperature for 30 mn.
The was evapor at ed under reduced pressure and the

resi due was dissolved in agqueous 1 N NaCH sol ution.
Th@klthough several well known coupling agents can be used in the preceding process,

phosphorus oxychloride has been found to be practical and efficient.

25 Processes and reactants for preparing other compounds of formula 1 are illustrated

further by the examples hereinafter.
EXAMPLES

30  The presentinvention is illustrated in further detail by the following non-limiting
examples. All reactions were performed in a nitrogen or argon atmosphere unless
otherwise stated. Room temperature is 18 to 22 °C (degrees Celsius). Solution
percentages or ratios express a volume to volume relationship, uniess stated
otherwise.

35
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solution was slowy acidified to pH2 at O Cwth

aqueous 1 N HCl solution. The suspension was filtered
wW@nw4ohe43 esul ting solid was rinsed with wat erP@mndA2003/001870

dri ed under 25 reduced pressure to give the title

conmpound (2.48 g, 92%yield) as a white solid. «¢)

N- (2- Chl or ophenyl ) -2-{{1- (1- napht hal enyl)-1

H tetrazol -5-yl }t hi o} acet am de

2-{{1-(1- Naphthal enyl )-1Htetrazol -5-yl }thi o}acetic

aciAlPbeyEiongor aynmlw\aﬂd)hesmramzwdem oroaniline (202 L,

1. %Cméﬁbmgﬁa%&?pl ved in dry pyridine (8 nL). Th| S

30 solution was co dto 0O Cand POC13 (0.179 nL) was

ad feHARER: @p{(\i” -sholamiloprapyhdiney RREnh rergpanesyifenatey 1

h, DRANGRREY, Bédcabbgmitslr ops of water, and

concentrat ed under reduced pressure. The crude product

wa PP sdisPRreaY! arodicpreprsylate 00 nl) and the resul ting
soIDmF MN\EBetyisaRaidel Y washed with water (2 x 30

m ) d, brj 30,m), dried (MgSH4), filtered and
M%Sr%{?‘g yE’H& ®f9% educed pressure. 35 The crude

pr @gpe1,1viss(dphenyipegphiyioffiéraiene,0l urm chr omat ogr aphy

bR S oS TR a D A Y DY S8185un

10( 648 TMpL-BBesthyreddld) as a sol i d. EXAMPLE 2: (ENTRY 101)

ZéﬁﬁzﬁtW%%‘hal enyl)-1 Htetrazol-5-yl}th

rophenyl )acetamde NOZ H2N\ 1 NOz , N
SHEMORcNtiyIStetiteN \ H O/ \ + Br~-N\ - C 51 / Ol

/- ) 01 a) 2-Brono-N (2-nitrophenyl)acetam de
2 &%Qn{g@g{ﬂ nébrorri de (173 L, 1.99 nmol) was added
dr cb’ﬂ?/u(“s@ig:hcpeﬁfosmamei lignidgthramategreplyani | i ne (250 ny,

ggpog @nd pyridine (293 L) in CH2C 2 (9 nl). The
10 reac K m xture.was stirred at roomtenperature

f ol-DA% Lithium diipeprapy@mide; was t hen di | ut ed w th CHC 2
(1Q bR A M@éh;ﬁ%r%érger?zgléea‘é 1 N HC solution (10 ni),
r

wat er and brine (10 nL). The organic |ayer
vvaé\”ermféBV'( Na2SO4), filtered and concentrated under
r eqasid: REMSSer e to yield the title conpound (431 nyg,

92% i el dz as an orange solid.
20  MeCN: acetonitrile;

Ph: phenyi;
TBAF: tetrabutylammonium fluoride;
TFA: trifluoroacetic acid;
THF: tetrahydrofuran;
25
SYNTHESES

The following examples illustrate methods for preparing compounds of the invention.

EXAMPLE 1: (ENTRY 208)
30 N-(2-Chlorophenyl)-2-{{1 -(1 -naphthalenyl)-1 H-tetrazol-5-yl}thio}acetamide

B B B

o5—ah “ "o !
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15 b) 2-{{1-(1-Naphthalenyl)-1
Htetrazol -5-yl }thio}-N(2-nitrophenyl)acetamde To a
wa odudtos@as of 2- br ono- N- ( 2- ni t r ophenyl ) acet am deCcT(/€88003/001870
ng, 0.718 mmol) in DMVSO (4 nL) was added pyridine
(116 L, 1.43 mol) followed by 1,2-di hydro-1-(1-
napht hal enyl ) -5Htetrazol e-5-thione (164 ng, 0.718
nmol ). The dark brown solution 20 was stirred at room
tenperature for 16 h. The reaction m xture was then
di |amédnumm1mepmr(mmwmzmwomth wat er (2

d| X {'%alutlog;déggN g bggi ?'N@%#‘r%}?m ichPE 601 4%ﬂg<ape (25 mL) and

e crude sa
purwa‘teréaS by-) fMaa ekded hmnhthalgnwpﬁty ocrRMa{5.4Qg a2f7f(bmmol) at room

14Qe f‘uré@1 fﬂgﬁfétl%w gM"or dcco?iltéuqnqr‘g'wﬁ\he fsiie w%é/ 9@31%& btzﬁﬁ °C for 2

rom ter-Me 136 , 47%vyield
5t i th. dhe srastiemmixtyrs wagAven eooted torperriergrrature and aqueOUS 1 N HCI

1- (bbb abisdy linti bh(22\~£‘§. feh ke nDHe)a‘queouso%wz(éure was extracted

H tetrazol e-5- propanam de -43 WO 2004/
PCHithAt008/2eP1mbkb The MoRnisjavevagextracios With gauepyst N Na@H
HN s'EJIuTorﬁ\| 'lQleaaneQus IB &r Wi dciiiunth a'if%ou%Q'H@:Qlut@)l and a white
t hal en H tetrazol e- 5- anoic acid A
0. ?rﬁﬁ'%gfﬁafer@%‘l’ )LﬁrthecﬁH‘SP?f‘s‘ﬂQE"iszfﬁtef? ”d t @r??“m‘PﬁlsP“d MRsfturated
10( 1.WAth- BO/hd%are (MMt gibe Bheditld N@%?odn?d @339!13_ ss%oyuéldmméri off white
o)

wer e iucces& vely added to a tion of nethyl 4-
{ (B9%pht hal enyl ) ani no} - 4- oxobut anoate (1.29 g, 5.00
mol) in THE (30 nmL). The reaction m xture was

stirre ro .0 M TBAF
solmtz‘@h ?{ Nﬁpﬁﬁé‘%@ﬁo@‘?f&'azs g’@'}ﬁq’r&a&gﬁ 8fii onal 5. 00
L Rddied (@88 eiL, 303 mholasd agdsitydadd-(1haphthalshyj-BH\etRazole-5-
stiJyred r tenperat ur % r 6.5 h. Th Lxture
155 WS 14 5 IS e 8 Sudghr TR B e 7
wasult agemrnsl) RtEMSO(BOhLYLYhe F&Eeltlﬁ@llgﬂtiy@nbw ¥élGtion was stirred at
successi vel th aqueous 1 ﬂgl E&g
o 6T dartpertwiS iy 7 . "t leBHER iRufabet o oftEnwih EiGAe 00
mL)ml) wed was ddzesdively weﬁdmrw.nawétéﬁ(zm_zso 1@ ia@d brine (100 ml), dried
(MgSQ,), filtered and concentrated under reduced pressure. The crude ester was
20 dissolved in THF and aqueous 1 N NaOH solution was added. The solution was
stirred at room temperature for 30 min. The THF was evaporated under reduced
pressure and the residue was dissolved in aqueous 1 N NaOH solution. The
solution was slowly acidified to pH 2 at 0 °C with aqueous 1 N HCI solution. The
suspension was filtered and the resulting solid was rinsed with water and dried under
25 reduced pressure to give the title compound (2.48 g, 92% yield) as a white solid.

c) N-(2-Chlorophenyl)-2-{{1-(1-naphthalenyl)-1H-tetrazol-5-yl}thio}acetamide
2-{{1-(1-Naphthalenyl)-1H-tetrazol-5-yl}thio}acetic acid (500 mg, 1.75 mmol) and 2-
chloroaniline (202 uL, 1.92 mmol) were dissolved in dry pyridine (8 mL). This

30 solution was cooled to 0 °C and POCI; (0.179 mL) was added dropwise. The
mixture was stirred at 0 °C for 1 h, quenched with a few drops of water, and
concentrated under reduced pressure. The crude product was dissolved in CH,Cl;
(100 mL) and the resulting solution was successively washed with water (2 x 30 ml)
and brine (30 ml), dried (MgSQ,), filtered and concentrated under reduced pressure.

35 The crude product was purified by flash column chromatography (CH,Cl,:(CH3).CO,
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(MS™M), filtered and concentrated under reduced
pressure. The residue was partially purified by flash
wa@ booasosteasyr aphy (hexane: Et OAc: CH2Cl 2, 3:1:1) tBCHCaba3/001870
the 15 inpure ester. The ester was dissolved in THE
(10 nL) and MeOH (5 nL) and aqueous 1 N NaCH sol ution
(3.0 nL, 3.00 mpl) was added to the solution. The
m xture was heated at 60 C for 1 h. The organic
sol vents were renoved under reduced pressure. The
r e 9515) thaffard thedille coolpatn@ (F43aB0.\8é88hdeldihes AsetidoAac (2 x
25 nlL). The aqueous | ayer was rendered acidic by
addi ti on of aqueous 1 N HCI 20 solution (15 nL) and
\/vaﬁwﬂl?k%%‘t(éuTR/\MOﬂ)Et QAc (50 nl). The organi c | ayer
% -h%ﬂamam I-?fet di- Qggﬂﬁo 2‘?\%&% hcetamide
cond trat uced pressure to
g| ve the title compound (76%:ny, 58%y| eld) as a white
solid. b) 1-(1-Naphth&eayN, -1
H tetrazol e- 5- propanoyl ch ide 25 A solution of
(COCl)2 (310 L, 3.45 nmol) CHZCIZ(lm ) was added
dr opwi se tofN suspensi on o

1- (1- napht h{| )nyl) 1H tetrazol e-5- propamich\
my, 2.75 rmol“) SHn CH2CI,2( m.) and DMY
reaction e g e € '~:

1.5 h. Ture mo 0 thetltle
sconpound Ny, 100% yi efd) . 5 206%7P850843

PCT/ CA2003/ 001870 C)
1- (1- Napht hal enyl )-N-(2-nitrophenyl)-1
H- t 2rBromeNg2mitsophany)acetamids ut i on of

218%93'%%&2! t%‘r}ﬁld)a (Jrﬁ L@tf@g%en%%réya@a evdpmﬁéal ' éi')‘ﬁJtlon of 2-

was added
a srmromlnoa (2fi0 g, n1| 8? mamlx anqiepy(ldne QQﬁgLL)m @EzClwf&jm aThf

10pyrregét|%ﬁ n(n?tgre%%é‘s %Qreg %t FHB% Qen?es%m% f&|245m1)n ‘ﬂ]e Hdd{Ye was then
t erqmleteatvum@mz@ﬂz (16 i), was@emmth@neem1 NuHGjtse@tlw {19 mL), water

VVI t'h aff%ous E(Wﬁngtc{ %'m§ %C& 3(M5) )ﬁ@.ﬁ@,@Q a)nd
aqeeocentreiad wnsiee e dNeeITTB SSHE (R ylglﬁ tl@tut ’ mﬁgyné&ﬂﬁ‘] mg. §2%

br i agd)akBnBrangeddigd (MySO4), filtered and

concentrat ed under reduced pressure. The residue was
Striturated with Et20: hexane (1:1) to give, after

dr Vi) -t(h-ﬁabhfhla?enkg 'ﬁ-ﬂfﬂi%‘iaﬂsﬁﬁ%|8}3N-(émfrc\(;5lf&r@])a@&aﬁnde

1 |
)T aFen st estromor b piesATy by pe A8 e Y18 BmoD in
| 0}prhsbla RABNR2LELY byridihd 16 6L f29hfnol) followed by 1,2-dihydro-1-(1-

naphthalenyl)-5H-tetrazole-5-thione (164 mg, 0.718 mmol). The dark brown solution

20  was stirred at room temperature for 16 h. The reaction mixture was then diluted with
CH,CI, (40 mL) and washed with water (2 x 40 mL), brine, dried (Na,S0O,), filtered
and directly loaded onto silica gel. The erude sample was purified by flash
chromatography (EtOAc) to afford 140 mg of a light yellow solid which was
lyophilized from water-MeCN to afford (136 mg, 47% yield) of the title compound.

25
EXAMPLE 3: (ENTRY 304)

1-(1 -Naphthalenyl)-N-(Z-nitrdphenyl)-1 H-tetrazole-5-propanamide
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NN N, NSHNN<cl ¢l cl I \'\ Ns H/ I\ HO 15

conpound 316 a) trans-3-(2-Chlorophenyl)-2-propen-1-ol
wo@abstssdn of 2-chl oroci nnamic acid (5.00 g, PIT/GA2003/001870

nmmol) in THE (50 nL) was slowy added to a suspension

of NaBH4 (1.24 g, 32.9 mmol) in THE (50 m -) at room

20 tenperature. The m xture was stirred until

evol ution of gas ceased. A solution of 12 (3.47 g,

13.7 mmol ) in THE (50 nL) was then added and the

m xture stirred at rl5dfn tenmperature for)I\h. H
Aqueous 3 Qs ut i on Neg: added d‘anWN

and the i xturg was—extracted wi ph Et20™The gonbin d\©
m@; ers were s veI y washed ueous 1
N NaQeF'sg¥uti on and brigesAdried (MgSH) ,\N25 ltere

ound 304

and concentrated under redﬁcﬁ:@lﬁessure. The residte
was purified by flash chr tre@r aphy A

(CH2CI 2: (CH3) 2C0, 95:5) to yield the title conpound
(2.86 g, 62% vyield). Db)

t r @) d-(2-Naphtidlenyp hdtetrazoje-bquoppwieaeidhanol 30

Pd . ) | 4t |

CHURFSNT okl 0 P R0 RSP 10
SPCRNhCANMYS/ (0BE3T0 1020 proferere sutcesdivdy agdeddoBgsalutioh pf methyl 4-

o e Gobdtaiaelc {0y S00nMop T TE Qe . The

f orregction miutetas $tigied at Eppuiempesftureipndayst vt 1.8 TRAF solution

Et ﬁrQT H%ﬁs'@ib)mL"\@Sooqﬁ%F’ falélﬂ\tﬁ'oﬁem 6 0B il HafedBer 815 H)WRR doBEd and

NO,

e m xture was ered througg di at omaceous
t

eartheymixigretwas stirred phroemigRPSraisn &St &e mivdwe was concentrated

10" eqiheBreRlLESTESsurd B8d IRTESIHE: WaS taREA irf EAR¥50 h$ hThe solution
chr omat ographéwgCHZCI 2: (CH3)2CO, 95:5) to

2: ( 2%| eld the
ti W3S USRIRSIEY Washed with adgepys &Wé\%f?'“ﬁ‘)” (25 mL), water (25 mL),

t he I ' i
o[ i hasegher unaptons) st v

1-( . xl)-lH— 1 §_7 L, .
g MpSida)s flgrad andiresrneated ynderggfiypedressire: The residie was
1, Zradtidny giisrel-tyXtash afrdmatograihy| (hexahe EROAGZOLER,B:1:h) ©NEeld the
(84.0 ny, ,0.37 m{t)l \ .rans-Z-ﬁ;é- L MeOH
15¢ nIIPYISTSIRT T8 e AR ATRNEETANEF (1 3B aRgMegH, @ mL) and
. Meiqueo@t NIRIGH 64d1Lorn3,0 ML 43100 mmol) was added to the solution. The
mixture was heated at 60 °C for 1 h. The organic solvents were removed under
reduced pressure. The resulting aqueous solution was washed with EtOAc (2% 25
mL). The aqueous layer was rendered acidic by addition of aqueous 1 N HCI
20  solution (15 mL) and was extracted with EtOAc (50 mL). The organic layer was
washed with water and brine, dried (MgSQ,), filtered and concentrated under

reduced pressure to give the title compound (768 mg, 58% yield) as a white solid.

b) 1-(1-Naphthalenyl)-1H-tetrazole-5-propanoyl chloride

25 A solution of (COCI), (310 uL,3.45 mmol) in CH,Cl, (1 mL) was added dropwise to a
suspension of 1-(1-naphthalenyl)-1H-tetrazole-5-propanoic acid (738 mg, 2.75 mmol)
in CH,Cl, (50 mL) and DMF (50 uL). The reaction mixture was stirred at room
temperature for 1.5 h. The mixture was concentrated to give the title compound (789
mg, 100% vyield).

30
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mmol) in THE (10 nL) at roomtenperature. The reaction
m xture was stirred at 15 roomtenperature for 2 h

W0 b/ oswss3 concentrat ed under reduced pressure. PANEA2003/001870
resi due was purified by flash chromat ography
(CH2C 2: (CH3) 2CO, 95:5) to give the title conpound
(81 ny, 56% yield) as a white solid. EXAMPLE 5: (ENTRY
317) 20
5- {{3-(2- Chl orophenyl ) - 3- hydr oxypr opyl } t hi 0) - 1- (1- naph
t ha) &4(1-Npphthalatyl)a(2-aitFoplienil);1 HteBrzolep-iap@namided OH

Néfbﬁﬂluggn OE\ &t na?@h%{gé&l xy%eénzenepr oB? &éj‘{}] g'i?e (an% mg, 0.39

ac mrmuem(mm(gz mL), wmadmemstde tpeesslutivo obf arrtntmnﬁleet(&ﬂ amg, 0.39

F?lﬁﬁ'ﬁ é%)rlgsm 9& ?4"70 nﬂgwolglwﬁ'kgp{gerﬁﬁiﬁg (ﬁf’l t&n&rgt[,lmn The

5 henaxtere(v@ah éilrneﬁ at ebnYtempetatireifor THE TROmMirtYre V\RBtddutedf&/Ith

T oSSy 5 A0 PR S pra£ei, A

21 salunmmn)o mln) WbEr (BOmhL paueniye spbaated diaHEOstsgluiomés> 8 mL) and
sti
Solbbbg @oﬁ%&)sﬁﬁ%f(%o,@ hfnered?ﬂ\ﬂg:gHée '{%Eéé’r l?ﬁd)‘%? Léygé%a pregsure.
al Moeesesidue wes ntusaiediwithtBhG-lbrxene éhpblodtive: afterdigng, the title
m 6 WO 2004/ 050643
10 &%%b@&ﬁ% wn %’agﬁ%eﬁpgﬁgsssoage The resi due was

taken in Et20 (300 m.) and the resulting solution was
KHl 2 x 50 nL) and brine (50 m_) dried
l\/g Oﬁl Fﬁiere

and concentrated under red

pr eteesmfe{{{ZFf?eCh@som@y\»ﬁxclpamy&me}hxmh!Gr}r1efd -nwthala@ﬂ) -1H-
chr, S@raphy (CH2Q 2: (CH3) 2C0, 95! 5) to give the

titlTe conpound (2.9 g, 5 63%yiel d b)
1- (2- Chl or ophenyl) - 1, 3- pr opanedi oh AI H4 (1.28 g,

33.8 mol) was added to an ice-col g Sahutionyaf methyl ¢

2-chl oro- R- hydroxybenzenepropaoa (2 90 ¢, \3.
rmol) in TH I(70 m) . TheCreac

xturevaa;\<]\©
sti Cf agueots 10%
AT e e “

15 . compound 316

a) trans-3-(2-Chlorophenyl)-2-propen-1-ol
A solution of 2-chlorocinnamic acid (5.00 g, 27.4 mmol) in THF (50 mL) was slowly
added to a suspension of NaBH, (1.24 g, 32.9 mmol) in THF (50 mL) at room
20 temperature. The mixture was stirred until evolution of gas ceased. A solution of I,
(3.47 g, 13.7 mmol) in THF (50 mL) was then added and the mixture was stirred at
room temperature for 1 h. Aqueous 3 N HCI solution (10 mL) was added carefully
and the mixture was extracted with Et,0. The combined organic layers were
successively washed with aqueous 1 N NaOH solution and brine, dried (MgSO0.,),
25 filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography (CH2Cl,:(CH3),CO, 95:5) to yield the title compound (2.86 g, 62%
yield).

b) trans-2-(2-Chlorophenyl)cyclopropanemethanol
30 Pd(QAc)2 (13.3 mg, 0.06 mmol) was added to a solution of trans-3-(2-chlorophenyl)-
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(4.0 m) and water (12 nlL) were successively added to
the m xture. Et20 (300 nL) was added and the m xture

wore4mssied with water (2 x 100 nlL) and bri ne ¥AD0ARd03/001870

10

20

25

30

dried (MgSH4), filtered and concentrated under reduced
pressure. The residue was purified by flash

chromat ogr aphy (hexane: EtOAc, 1:1) to give the title
compound 15 (829 ng, 33%yield). c)

3-(2-Chl orophen 3-hydro ropyl }thio 1- naph
thgﬂﬁ@ﬁéq?') 1-pl Hﬂpgmé}z/ r@mob?l/msg%go pfy leblzlanzghﬂdr(:a} %@l 25 mL).

addegt LM HRktrd was S8iréld étQBorﬁfterﬂpe?aQﬂrJ%Glﬁ qﬁ In éddmonal amount
napht ha | en I)-5H-tetrazo e-5-thi one (80.0

it P H2N2 ?oiutlf’ﬁ'l'%%@ﬁﬂlﬁ wesadded BF%E‘&H@W“&F weggtnrzpdnfer 1h.
0. 3I5henﬁ'ﬁt|u)e wadilterEd thrdughQidtBmaébotid eaRRbhd itk fﬂ'ﬁe%@

roomtenperature. The_reactjon m xture

)
Sst |‘"1°P%ed‘"§fedr‘6l9ﬁf tegpeG BEaTWef bhe ?Slﬁ’“et"Y?érP%é@d by flash

CO%MJt@Qr@ﬂhMMﬁCIJ(GH%@O 95:$)36 Yier) thé e EGBPSUIRI (885 mg, 79%
pur ed by flash chromatography (CH2CI 2: (CH3) 2CO

5' to give the title conpound (70 ng, 50% vyield)

as a white solid. 25 EXAMPLE 6: (ENTRY 318)

O e R D Y PR PR io - rgagnthateny-14-
N $etriizb_le__b OH 0 conpound 318 30 a)
o el RSty SR el i
@abhﬁlﬁnﬁﬂiﬁﬁetfé&&dﬁnw@@q% 0 nag) 0., @ergﬁ@i)dtlrér%:-zl(;_? on of2
ARSI HP N oRE RS TE el (305 . 4% PrsBm. r Rt [ Pesne. 0.44
f ormrihﬁl) . THY (1@adB) ﬁ@%mlgigéagrtﬁgd gf)He(J’téaétﬂ;Q rikiurénes stirred at

S5 ucr 8%‘13, é“i‘”@%?r 9{]1_0%205\1\2&‘ W’f Wa%&%C&UEat%d fB%Nﬁ%‘é‘f&?rﬁ?“&e 4e
rrL)reamda Was paified Bbyifagh cliromatbgtddh$CBN,CIS:(CH B0 981K to give the

congent r at ed der reduced pressure. The residue was
puB% %'Bp%lﬁpdf(gi 5(%?4%36%’&)( g?\gﬁﬁ%/scg'ﬂexane: Et OAc, 8:2)
to give the title conpound (512 ng, 95% vyield). 10 b)
yl ) -2-hydroxypropyl }thi o}-1-(1-naph
Charpfs SRR
5-{{3-(2-Chlorophenyl)-3-hydroxypropyl}thio}-1-(1-naphthalenyl)-1H-tetrazole
—N

OH Cli

compound 317

a) Methyl 2-chloro--hydroxybenzenepropanoate

Methyl acetate (5.09 mL, 64.0 mmol) was added dropwise to a cold (-78 °C) solution
of LDA [prepared at 0 °C from i-Pr,NH (10.5 mL, 74.7 mmol) and 2.0 M n-Buli in
hexane (37.3 mL, 74.7 mmol)] in THF (50 mL). After 45 min, the enolate solution
was added via cannula to a cold (-78 °C) solution of 2-chlorobenzaldehyde (3.00 g,
21.3 mmol) in THF (50 mL). The reaction mixture was stirred at -78 °C for 1 h.
Aqueous saturated NH,ClI solution (15 mL) was then added and the mixture was

allowed to warm slowly to room temperature. The mixture was concentrated under
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tetrazole A solution of 1,2-dihydro-1-(1-n

apht hal enyl )-5Htetrazol e-5-thione (50.0 ny, 0.22
worek/p50623 chl or o- 1- (2, 3- epoxypropyl ) benzene ( 3BCECARN03/001870

0.22 mmol) and Et3N (0.15 ni, 1.10 mml) in MeCH (5

m.) was heated at reflux for 2 h. The m xture was 15

concentrated under reduced pressure and the residue

was purified by HPLC using a gradient of MeCN H20

containing TFA (0.1 % (Combi Prep ODS- AQ 50x20mm 5 p,

120éguced ipeespuree Theaesid unwasvaken uolﬁt@@mmomhb)jartdlhgirmlting

sorepltrs FeE ARt el S Ay B8 bihe 80 TGS D)

5- {fi{t&efl @Pd Chhantptedydaredncgd p?ret;;sy.de OXlyepresimyk Mdsi paftially purified

s PeABE) B ER oy CLGEIGRRES ' e e iBbelrde oo

5s0l63t4 yeldpf 2-chl oroaniline (46.1 p.L, 0.44 mol),

epi chl orohydrin (51.4 p.L, 0.66 mmol) and Et3N (0. 30

m., 2.19 mmol) in MeOH (10 nL) was heated at refl ux
forb)ﬂdZ-thomenﬂMtﬁ-mpnhﬁdieie was concentrated under

re Si4r [

1 SURPE P SR RSB 1S UF oo B Bliich oP e p-ghioro-p
obthydmybe(n@@ae@ropagl))ate (2. 90 g, 13.5 mmol) in THF (70 mL). The reaction

5311 gumﬂéﬁstémz(j ]at Ba?qé{]‘%l\gW%%r’s(%dirhﬁ)éé@nﬁ%u@'ﬁ%’:’(agn%n@rﬁ%olution
o BON)(ED0 Weter (15 Lhwateeslicapssivety aridefide 8 iipse. Eb@ (300 mL)
m )Wééra%d\éﬁﬁn& %Crﬁ&{uF%Gv V\)égﬂﬁf\%@?\g%?% 1%@%&%%@3%6 (100 mL),

the residue was puri
PCWIMQ%(POO@SW amooca@,traigd andar serusad prsfssieCNiheizesidue was

gnhfhé'ﬁ lﬁ@fla@ﬁ%h&@n&c@ra&t@(ﬁ@kfﬁeeﬂw Ao EROTR comPound

ure lons were concentrated to give
15t hd8 Q'B‘Be?’%éwﬁlﬁ)md (11.7 ny, 13%yield) as a pale
yellow solid. 5 EXAI\/PLE 8: (ENTRY 401)
2- {q{%’gdg Eht hal eni/) :2
H- i Pd&A-Chlogephenydy3-Rydroxppropy el 1 eaphifalesyl) ] H-tetrazole
DIAD (82 pL, 0.42 mmol) was added dropwise to a solution of 1,2-dihydro-1-(1-
naphthalenyl)-5H-tetrazole-5-thione (80.0 mg, 0.35 mmol), 1-(2-chlorophenyl)-1,3-
20  propanediol (65.4 mg, 0.35 mmol), and PPh3 (110 mg, 0.42 mmol) in THF (10 mL) at
room temperature. The reaction mixture was stirred at room temperature for 2 h
then was concentrated under reduced pressure. The residue was purified by flash
chromatography (CH,Cl,:(CH3),CO, 95:5) to give the title compound (70 mg, 50%

yield) as a white solid.

25
EXAMPLE 6: (ENTRY 318)
5-{{3-(2-Chlorophenyl)-2-hydroxypropyl}thio}-1-(1-naphthalenyl)-1H-tetrazole
/ )\ // )\ 4
U
I ' ,>/\© compound 318
30

a) 2-Chloro-1-(2,3-epoxypropyl)benzene
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r~ N2 FNNNX z N Ns +Br (\ NS O conpound
401 a)

wa 2@4/060sy3ir o- 1- ( 1- napht hal enyl ) - 2Hi m dazol e- 2PE€TICAR®3/001870
10 A solution of 1-naphthal enylthioisocyanate (893 ny,
4.82 mmol ) and 2- am noacet al dehyde di et hyl . acet al
(0.70 m., 4.85 mmol) in toluene (10 nL) was stirred
at roomtenperature for 1 h. Aqueous 12 N HCl sol ution

(0.2 nL) was added and the m xture was heated at 110
c \EPBA (820 o+ hehmsrglywasedded pesienwiseie paiqgree!d sautionef 2-

. chidfo manyryérezew@&mg e ARl i THBEL " ﬂﬁMEEdThe m.xtu&was

ressure he residue was 15tr|turate
t o Sgirge at memtemperatipa IR (AigoHs 10%dNR(Pe selpition10 mL) and
2- {dHl X1 Oy Wakeeatidledi- 'ﬂH‘é édﬂtﬁﬁll@is s%c&ééstv@ly‘%\}asweé %ith aqueous

5| t r1%(z1enyl ba et am de
1, 39 NpaheBs ¢ ¥ 49 H&aﬁf‘ﬁafm% |WL>2FL'?%M%%P diterediangne
( 12‘3nw1tra%dﬁﬁ1dem‘w®ed preEAmE) li'ﬁe Fﬁs)du‘é@ﬁas%ﬁﬁﬁ&d BY MW

solutlon en
(15 Epeigasty Branetiient el (e Pr ke Bomadu TS g, P

DI\/S@Ic()l m.) at roomterrperature The m xture was

stirred at roomtenperature for 18 h, then diluted
~with water and extracted with Et OAc (50 nlL). The
100r g9 ns-¢{3L{2:\CHlorophenyip2thadrovyiphopy}thio}{13(1>nNaphtithl&xyl ) &H-

dri ed%%o S™), filtered and concentrated under

r ed¥ ressure. The residue was purified by HPLC

usumgolmogrcﬂdizemnydmé 125-nispRINA KRR )-5anéted 0lergythidnd (60.006800.22

AP P e Coh A RN Seor e 122 gD g Eun 015
ti trhle 1c‘nﬁ1rpmol)ah VBOH (SunL)4dés heatddht reflxAdfL i Bhe (Bt Was
40

fc%zg’%iraﬁgp ra ll'ece:ch %pr&s_ls_%e Englﬂ}errle%“zj% was W'}f{eﬁ’ by HPLC using a
[ o}gradhf(rgoﬁMeCNtb‘p@myta)rmgeT%m(Od‘é%) (CoHNDINDER 0DH-AGBEEXBMmM, 5 1,
i b%oﬁgcgqpelﬁg& oné\bvy'e'}lfowcénu%% t& g,\_/'e lt\l](aztlﬂgl comp§urm (\12 I>rllg 14%

yleld) as a colorless solid.

S_

20 EXAMPLE 7: (ENTRY 330)
5-{{3-{(2-Chlorophenyl)amino}-2-hydroxypropyl}thio}-1-(1-naphthalenyl)-1H-

tetrazole

7R

compound 330
25 A solution of 2-chloroaniline (46.1 uL, 0.44 mmol), epichlorohydrin (51.4 uL, 0.66
mmol) and Et;N (0.30 mL, 2.19 mmol) in MeOH (10 mL) was heated at reflux for 16
h. The reaction mixture was concentrated under reduced pressure and the residue
was purified by flash chromatography. A solution of the intermediate obtained (93.4
mg), 1,2-dihydro-1-(1-naphthalenyl)-5H-tetrazole-5-thione (50.0 mg, 0.22 mmol) and
30  Et3N (0.30 mL, 2.1 mmol) in MeOH (10 mL) was heated at reflux for 3 days. The

mixture was concentrated under reduced pressure and the residue was purified by
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conmpound 402 a)
2,4-Di hydro-4-(1-naphthal enyl)-3H1,2,4-triazol e-3-thi

wWor@405wad uti on of PCT/CA2003/001870

5

10

15

20

25

- 30

4- (1- napht hal enyl ) - 3-t hi osemni carbazide (4.01 g, 18.4
mrol ) and N, N, 5 di nmet hyl formam de di net hyl acet al
(2.50 nmL, 18.8 mmol) in 1,4-dioxane (40 nL) was
stirred at roomtenperature for 16 h. The m xture was
concentrated under reduced pressure. The residue was
t aldiiLd usingex gradieahaf MetCNYH () dontaising dIFét (D d ) W@smbiPrapr@AS-AQ
unt, u n T [

1 o LS B RS gl R BloRE ore AP SEHERET D e e
hexampod(D1(7ang,)13% Yield) asesspale yelgwaotier reduced
pressure to give the 10 title conpound (4.19 g, 90%
yield) as a beige solid. b)

2 {EXAMPLE BHAENTRYAQMNY| ) - 4H 1, 2, 4-tri azol - 3-yl }t hi o} - N-(

>, FAHNRBK PR ShE PRy M NG piyomngpypacetemde

one (129 H0. 50 mol ) in DVBO (2 m ) zww added NO,
x
ndS d|

slowy to & sql ution of ,2- §Pono- N-(2 15

ni trophenyl acét ang e . 4 @
(121 LI) @ S yg!

t enper @@ he mxture iS stirred a
tenperatdrefor 18 h, then diluted wt t er 3y 407

extracted with EtQAc (50 nlL). The organic |ayer was
washed with water (3 x) and brine, dried (MJSO4),

f i 120 8 3Rihydep-¢drvanbthaleny!) %u@ﬂa:@er?c@@rm essure. A
m é’dlﬁlo‘ﬁfof Eh%@nﬁ%@nplmyédatéksg’ﬁﬁ% aflge fhmdifund2R

resul ting suspension was filtered he tfiltrate was

corfEurRacgiaidehyeridietyearetd 0-79 Fésé@ﬁénmq'hé‘ tplugne| (A0 laswas

purskifré @8t rBMmHE’:haEeM%Jr@%ra rgfﬁqije%ns 18N %Qﬂl&tﬁ%ﬁ éQrTanL was added
cont ai ni ng TFA ep ODS- A

Q.5 P,
12@AY thermixtyg mas hP?E?@ﬁt gﬁ% (\‘N@’ré anbhings ét"ﬁ%at room température
COH@IE’(H . aTI@mK@rG'Wé@ cbh@én‘tr’afeld%r\@@mueéh prés&ur80rhe4f8idue was

Y! Giieged ‘Klélbh?tr%%ﬁ;‘ﬁ Gih El 0% cAMEpURg 85T BEA ) o
etamde [/ S, -,,,, - I / SN\ - | 380/4}\'0\50?30
oCH @t Neeﬁ@ﬂynvﬁ% B3zl 25 iRV Ta- RiapnapBlscetamide
acmdscﬂuttancumtdwuaydwnql1 -naphB8ledyl)-24-iidanBIb 2-thidte atidatlg, 0.50

to rr?mglsj nUISI{/IgB (8 Lqewas addgd slowly to a solution of 2-bromo-N-(2-

nitrophenyl)acetamide (113 mg, 0.50 mmol) and pyridine (121 pL, 1.49 mmol) in

I-Z
C

o
o
o
:

DMSO (1 mL) at room temperature. The mixture was stirred at room temperature for
18 h, then diluted with water and extracted with EtOAc (50 mL). The organic layer
was washed with water (3 x) and brine, dried (MgSQ,), filtered and concentrated
under reduced pressure. The residue was purified by HPLC using a gradient of
MeCN/H,O containing TFA (0.06%) (CombiPrep ODS-AQ 50x20mm, 5 u, 120A). The
pure fractions were combined and lyophilized to give the titte compound (8.4 m'g, 4%

yield).

EXAMPLE 9: (ENTRY 402)
2-{{4-(1-Naphthalenyl)-4H-1,2,4-triazol-3-yl}thio}-N-(2-nitrophenyl)acetamide
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brompacetate (2.20 nL, 23.3 nmol) and pyridine (1.88

m., 23.3 mmol) in DVSO (50 5 nlL) at roomtenperature.
wabh@4ne@at i on m xture was stirred at room t enpRCHCAR@®3/001870

for 1 h. The mxture was diluted with Et QAc (300 nlL)

and the resulting solution was washed with water (2 x

250 nm) and brine (100 n.), dried (MgSH), filtered

and concentrated under reduced pressure. The residue

was di ssolved in THE (50 nL), aqueous 1 N NaCH

solution (25KML, 25 mol) was added and tgeym xture no,

was 10 stlt‘(rg\g room enff€rat ure for 45/ mha. Thel

m xture was"co ceng,%ﬂjﬁd the agueous 3ol Btidn
di | ut ed o queous soI utio hewsol ufi on
was Co 0C and was sl ow y renC| dic ( (Pz

= 2) by “4ddrfion of aqueous 1 N HCO sofutYon. ©Tpa*
resul ting suspension was filtered, the solid was
washed with water and dried under reduced pressure to

gi @ 24 Rihydre-4-(tovapbthatenyd-3t13,4-ripzole3-thighe as a 15

Whi 4 §o18tdni & 4- (k?)naphthalen 1)-3- thlosemlcarba2|de (4. 01 g, 18.4 mmol) and N,N,-
2-{(2- Bronophenyl) ?/ oro )acet am de

o e Oy PRI et Aela! 50 Hibg 8 BraENTY LEIBERE (40 mL) was
Sol sltiFré@ Bt @Bmaeﬁq(oaramé%mhe NHe) rmmé %etcbﬁceaa%téd(u%dgpreduced

mmol ) and 2-chl oroganiline
O GSSSHFS. pya ge e (68 FHED 1+ RenanP ERE Etanar top gl igp 60s stired
st IJnhI%jSl?stehQ@mg BRI ﬂ%e{s@épe’iﬁlom%s f‘nﬂéfe;&iranfjftﬁ%ohd was :
m xt ure ntrate
B i e a0 N, Bk WA S in el IS S ier P exgurR o give the

10f | &b ceimpourt @oreg M wEldd23 béige sglidl e the title
compound (957 ny, 66%yield) as a yellow solid. 25 c)

2 {{2 (1- Napht hal enyl ) phenyl } t hi o} - N- (2- chor ophenyl ) ac
2dg4-Co-Nhphthapdnyl)c4H-1 Zwmlzem-wn}tﬂ”lomﬂn&roﬁﬁerﬂl)aﬁetam|de

dbgaogo %C?é‘ooq?rfgg'gg‘% % (ﬁ)naggﬁﬁle?\glh ili:(‘alf1p 5@ Rlazo e- :? thngndee(q 2{) mg, 0.50
(2 {rbrdolh rmmmstbe(lzyhll))tvimsce}ddbld s(oﬁﬁ;ftblaxodlpbe (0)7 Q)bmﬁcb-a%MZde
200 , 56 wal-N t ha oro i 6 ,
15@,”'@%?”%??%2%%5&%% m g p?_nHl& mmol} in
1, %M%Oéa?e_) (agrdﬁsha temB@mt@@ (Tjr@mtﬂtm walskhttéqélawtat‘arghé@?ﬁdture for
at r e co m xt.ure_wa I W
Et dkg‘ (s ‘?Ci)JESeda"HH‘ ‘f"’;‘lf*{ %’?“E"d‘%a?‘ﬁg "\"v‘ EﬁPész"%cAjB‘éy fhe diganic layer
co nﬂasn/t/f %ﬁge alitt Wdﬁd&r (g eglane bring, eged (’MgSOCIJg&ter&E&inglmnMrated
urifie ash chromat ogr L
b dopiefigaiterlprBqlas, PATRLENEY 4 Ch ARy TH RS SRdsey e
20as rasyltidlgesuspemgjen wes filtkre@8ndlihblfitsmatd wa® cénhdehtratst luader reduced
further ¢ 0 . t~| [.OF
pe P8BS e S bl SR PGS e e
i N cantinigy TRA (G066 EombisemeDSeAR ISDX@mrtméilenﬁbé)‘ oThe pure
thf*a%F&Hs' were combined and concentrated to give the title compound (4.5 mg, 2%
yield).
25
EXAMPLE 10: (ENTRY 406)
2-{{2-(1-Naphthalenyl)phenyl}thio}-N-(2-chorophenyl)acetamide

Q S Qsﬁr (j —’:sﬁr f;

compound 406
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nodi fied by procedures known to the one skilled in the

art. TABLE 1 11 NN 3, NNXZ \Ng~ R Z OS5 Entry #
WRIDINBGES+ (MH) 101 407 102 450 NMe2 103 4BFT/CAL0H3/001870
411 105 397 106 408 N 107 421 108 357 109 371 Me

10

15

20

25

30

35

-52 WD 2004/ 050643 PCT/ CA2003/001870 Ent # R12 M5 ES+
(MH) 110 385 Et 111 425 CF3 112 399 Pr 113 375 F
114 391/ 393

a) 2-{(2-Bromophenyl)thio}acetic acid

2-Bromothiophenol (4.00 g, 21.6 mmol) was added to a solution of methyl 2-
bromoacetate (2.20 mL, 23.3 mmol) and pyridine (1.88 mL, 23.3 mmol) in DMSO (50
mL) at room temperature. The reaction mixture was stirred at room temperature for
1 h. The mixture was diluted with EtOAc (300 mL) and the resulting solution was
washed with water (2 x 250 mL) and brine (100 mL), dried (MgSO,), filtered and
concentrated under reduced pressure. The residue was dissolved in THF (50 mL),
aqueous 1 N NaOH solution (25 mL, 25 mmol) was added and the mixture was
stirred at room temperature for 45 min. The mixture was concentrated and the
aqueous solution was diluted with aqueous 1 N NaOH solution. The solution was
cooled to 0 °C and was slowly rendered acidic ( pH = 2) by addition of aqueous 1 N
HCI solution. The resulting suspension was filtered, the solid was washed with water
and dried under reduced pressure to give the title compound (3.71 g, 71% yield) as a

white solid.

b) 2-{{(2-Bromophenyl)thio}-N-(2-chlorophenyl)acetamide

PCl; (0.39 mL, 4.45 mmol) was added to an ice-cold solution of 2-{(2-
bromophenyl)thio}acetic acid (1.00 g, 4.05 mmol) and 2-chloroaniline (0.47 mL, 4.45
mmol) in pyridine (15 mL). The reaction mixture was stirred at room temperature for
30 min. Water (few drops) was added and the mixture was concentrated under
reduced pressure. The residue was purified by flash chromatography (CH,Cl,) to
give the title compound (957 mg, 66% yield) as a yellow solid.

¢) 2-{{2-(1-Naphthalenyl)phenyl}thio}-N-(2-chorophenyl)acetamide

PdCliy(dppf) (1:1 complex with CH,Cl;, 41.0 mg, 56.0 umol) and dppf (31.1 mg, 56.1
pmol) were added to a degassed (N2, 45 min) solution of 2-{(2-bromophenyl)thio}-N-
(2-chlorophenyl)acetamide (200 mg, 0.56 mmol), 1-naphthaleneboronic acid (116
mg, 0.67 mmol) and K;PO, (357 mg, 1.68 mmol) in 1,4-dioxa.ne (5 mL). The
reaction mixture was heated at 100 °C for 3 h. The cooled mixture was diluted with
EtOAc (50 mL) and filtered. The filtrate was concentrated under.reduced pressufe.
The residue was purified by flash chromatography (CH,Cl»:(CH3).CO, 98:2) to give
the title compound (147 mg, 65% yield) as a pale orange solid.

Tables 1 to 8 illustrate further compounds of the present invention, which can be
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ci |~ 115 387 10w 116 403 SMme 117 415 CO2Me 118

371 &Wwe 119 391/393 G 120 415 &COZMe 121 387 Owe
WO 28408062004/ 050643 PCT/ CA2003/ 001870 Entry #PERL2ANMB3/001870

ES+ (MH) 122 385 M &Me 123 425/427/429 cl |1~ cl

124 405/ 407 Me &C 125 385 Me |~

synthesized in analogy to the methods as described hereinbefore, optionally

modified by procedures known to the one skilled in the art.

TABLE 1

i
Z

Zx
/
-2
) >;
»
022

NO,

0

5
Entry# | R" MS ES* (MH)
101 ‘ 407
102 ‘ 450
NMe,
103 ’ 407
104 ? 411
105 ‘i 397
106 408
X
2
N
107 T 421
108 ? 357
109 371
Me
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Me 126 425/427/429 ¢l ci 127 401 Me Owve 128
405/ 407 Me Cl 129 405/407 cl Me 130 449/451 Br
WO 200950581 417 OMe OWe -54 WD 2004/ 050643  PCT/CA2003/001870
PCT/ CA2003/ 001870 Entry # R12 M5 ES+ (MH) 132 461 Me
Me 133 455/457/459 ¢l MO | / Cl 134 483/485/487 cl

Entry# | R MS ES* (MH)

110 385
Et

111 425
CF,

112 399
iPr

113 375
F‘

114 , 391/393
Cl

115 387
OMe

116 403
SMe

117 415
CO,Me

118 T 371

) Me

119 T 391/393
Cl

120 % 415
COzMe

121 f 387

OMe
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PrOCH 135 387 M MB ES- "& (MH) F 136 421/423 Owe

Cl | / 137 457/459 MS ES- (MH CF3 Cl 138 385 Me
WOR00186405/ 407 C Me 140 461/463 Me Me M5 BERCT/CAMOBO1STO

Br 141 399 M Me M -55 WO 2004/ 050643

PCT/ CA2003/ 001870 Entry # R12 MS ES+ (MH) 142 399 Pr

143 428 NEtz 144 425/ 427/ 429

Entry # | R"? MS ES* (MH)
122 385
Me
Me
123 ? 425/427/429
Cl
Cl
124 405/407
Me
(o]}
125 385
Me
Me
126 425/427/429
Cl
Cl
127 401
' Me
OMe
128 405/407
Me
Cl
129 405/407
Cl
Me
130 449/451
Br
Me
131 417
OMe
OMe
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ci \ ci I/

W@E200M080623 O aj
376 Me 203 390

145 405/ 407
Cl Me 147 463/465 M Br
Entry # Ar2 M5 ES+ (MH)
/[ 204 ~ 404

Et |

\ cl 1/

Me 146 419/421

Ve

Me TABLE 2 N-N// \\ H NON

I/

201 BOBRCA2©2/001870
iPr -56 WD

2004/ 050643 PCT/ CA2003/ 001870 Entry # Ar2 M5 ES- (M

205 452 PhCH2 /

Entry # | R" MS ES” (MH)
132 461
! Me
! Me
133 455/457/459
Cl
MeO
Cl
134 483/485/487
Cl
iPrO
Cl
135 387
Me MS ES’
(M-H)
F
136 421/423
OMe
Cl
137 457/459
- MS ES’
(M-H)
CF,
Cl
138 385
Me Me
139 405/407
Cl Me
140 461/463
Me Me MS ES”
(M-H)
Br
141 399
Me Me
Me
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206 438 Ph / 207 380

440/ 442 Br

WoR®4/0506@3 214 430 CF3 215 404 M O 216 420

~Fo

208 396/398 C 209

210 488 211 378 Ho / 212 392 MO 213

MEOLA2(03/601870

405 H2NOC 218 408 MeS 219 ~ 440 Mew S 0O 220 ~C ~

441 NHZSCQZ

Entry # | R" MS ES® (MH)
142 ‘i 399
iPr
143 f 428
NEt,

144 425/427/429

Cl Cl
145 405/407

Cl

Me
146 419/421

Me Cl

Me

147 463/465

Me Br .

Me
TABLE 2
Y
N\N)\S/\H/N\Arz
°

Entry # | AP MS ES* (MH)
201 ‘\@ 362
202 ‘D 376

Me
203 D 390

Et
204 D 404

iPr




-57 WD 2004/ 050643 PCT/ CA2003/ 001870 Entry # Ar2 N5

ES (MH) 221 447 N/ 222 \ 427 NI/ 223 Noe 407 224
wWQ@A4/0806€Me 225 R\~ 378 |/ OH 226 438 / Ph 22FCH0Z2005/001870

NOZ 228 Me 390 Me 229 416 230 F 398 F 231 ci

430/ 432/ 434 &cl 232 F 414/ 416 &cl 233 390 Me / Me 234

430/ 432/ 434 -58 WD 2004/ 050643 PCT/ CA2003/ 001870

Entry # Ar2 MS ES- (MH) 235 454/456 ClI coMe 236

440/ 442

Entry# | A¥ MS ES* (MH)

205 ‘:@ 452
PhCH;

206 j@ 438
Ph

207 ‘D 380
F

208 ‘j@ 396/398
Cl

209 ‘j@ 440/442
Br

210 D 488
|

211 D 378
HO

212 j@ 392
MeO '

213 D 406
EtO

214 j@ 430
CF;

215 404
Me

(o]

216 ‘t@ 420
MeO,C

217 \D 405
H,NOC

218 ‘D 408
MeS
Me\‘

/S\
oo

220 :@ 441

NH,SO;
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Cl 7)::::~CO2H 237 426/428 Cl O\Ve 238 472/474 C Ph

239 419 MBS ES" Cl ON (MH 240 ( Me 390 7i Me 241
WER00488)6482/ 434 C| 242 7 OVe 422 OMe 243 N36BCT/GA2003/001870

244 N 363 245 ~ 363 N 246 412/414 Cl OH -59 WO

2004/ 050643 PCT/ CA2003/ 001870 TABLE 3 P -N N, N

X-WAr2 Entry # X WAr2 M ES* (M4 301 S CHVeC(O) NH

NOR2 421 302 0 CH2C(O NH Noe 391 303 NH CH2C( O NH Noe

390 ,

Entry # | A MS ES* (MH)
221 447
"y
o
222 ‘j© 427
/ N
&
223 \©/Noz 407
224 \@\ 392
OMe
225 \©\ 378
OH
226 \@ 438
» Ph
227 \©\ 407
NO,
228 Me - 390
O
229 416
230 F 398
231 c 430/432/434
w_ i .Cl
232 F 414/416
Tﬁa
233 é@\ 390
Me Me
234 D\ 430/432/434
Cl Ci
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304 CH2 CH2C(O)NH Noe 389 305 CH2 CH2CH2C(O) NH ci
392/394 306 CH2 CH2CH2C(O)NH Noe 403 307 CH CHC(O NH
WOl®4887343 308 S CH2C(S)NH ¢l 412/ 414 309 S CHACHOAR(NG@01870

394 310 S CH2CH2 Noe 378 -60 WD 2004/ 050643

PCT/ CA2003/ 001870 Entry # X WAr2 M5 ES+ ( MH)
381/383 312 S trans-
CH2CH=CH cl

397/399 315 S cis-

CH2CH2CH2 cl
313 S trans-
CH2CF=CH cl

379/ 381 314

CH2CF=

S trans-
CH cl

311 S
CH2CH=CH NOZ 390

397/ 399

316 S cl 393/395 |[Eny#17AS8 CH2CH2CHOHMS ESAMHEB99| 318
S CH2CH(OH) CH2 cl [ 335/ 399 .S CH2CHe&MMEB10H cl
413/ 415 320 S CH2CH2O N2 3 321 S| CH2CH20 cl
383/385 322 S CHRCH2Q( COp"NoZ 4o@Me 6[L. WO 2004/ 050643
PCT/ CA2003/ 001870 2Bmt ry Ar2 M5 B4)/44MH) 323 S
CH2CH2Q(CO) ci 411/413 B24 CH2CH20 ¢l 397/ 399
325 S CH2CH( OH) CH2O cl 41874 828 S| CH2CH2NH Nog¢ 393
237 ‘j@\ 426/428
Cl OMe
238 ‘:@ 472/474
Cl Ph
239 419
MS ES
Cl CN (M-H)
240 D/Me 390
Me
241 cl 430/432/434
O
242 \Qom 422
OMe
243 Nes 363
| =
244 Sy 363
=
245 N 363
P
246 \/CL 412/414
Ci OH
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327 S CH2CH2NMe NoZ 407 328 S CH2CH2NHCH2 Noe 407
329 S CH2CH2CH2NH Noe 407 330 S CH2CH( OH) CH2NH cl

W@ 144030643 331 S CH2CH2NH(CO cl 410/ 412 332 SPCT/CA2003/001870
CH2CH2NMe( CO) cl 424/ 426 333 S CH2CH2NH( CO NH NoZ 436
334 S CH2CH2NH( CO) NH cl 425/ 427 -62 WD 2004/ 050643
PCT/ CA2003/ 001870 Entry # X WAre Ms ES+ (MH) 335
CH2 SCH2(CO NH Noe 421 336 CH2 OCH2(CO) NH Noe 405
337 CH2 NHCH2(CO) NH Noe 404 338 CH2 N( M) CH2(CO NH
Noe 418 339 S CH2 ~N 359 NTABBE@ S CH2 NO2 404 N N
| / 341 S CH2CH2 402 N O S CH2(CO Nwe ci
410/ 412 343 - O Noe 401 NH 44 S CH2( CO) NHCH2 Noe 421
345 S CH2(CO) CH2 Noe 406 346NS &Wa422/424 1-1~ |~

Entry# | X w Ar? | MS ES*
(MH)
301 S CHMeC(O)NH NO, 421
O
302 O CH,C(O)NH NO, 391
O
303 NH CH.C(O)NH NO, 390
O
304 CH, CH,C(O)NH NO, 389
O
305 CH, CH,CH,C(O)NH Gl 392/394
O
. 306 CH, CH.CH,C(O)NH | NO, 403
O
307 CH CHC(O)NH NO, 387
O
308 S CH.C(S)NH Ci 412/414
O
309 S CH>,CHOH NO, 394
O
310 S CH,CH, NO, 378
O
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O/ -63 WD 2004/ 050643 PCT/ CA2003/ 001870 TABLE 4 Arm

X- W-Ar2 Entry Ar' X WAr2 MS ES' (M4 401 C S
WEHDOPEHNH Noz 405 N 402 NN S CH2C(O) NH NO2 4BGT/CAR003/001870

403 N-N S CH2C(O) NH NO2 420 Me N~ 404 CH2 CH2C(O) NH

NOZ 387 405 CH2 CH2C(O)NH ci 376/378 406 S CH2C(O) NH

ci 404/406 407 SO CH2C(O)NH ci 420/ 422 408- SC2

CH2C(O)NH cl 436/ 438 - 64 WD 2004/ 050643

PCT/ CA2003/.001870 try Ar' X WAre MS ES (I\ AOQ*
0 CH2C( OERHMYMO2 X399 [W I\ v \ \ 410AC cH2 CH2C( OMS-ES]
386/388 411 - IN S CHOC(ONH N2 455 N/ 412 N $(MH)
CH2C(O) NATNCz 485 NGH2413CK: CH2C( ©) NHENOz 349 | 381388
CH2C(O NH Me 374 N|415 N\ S CH2C(O)‘Aﬁj\/e 390
312 S trans- CH,CH=CH NO, 390
313 S trans- CH,CH=CH cl 379/381
314 S trans- CH,CF=CH al 397/399
315 S cis- CH,CF=CH cl 397/399
316 S cl 393/395
317 S CH,CH,CHOH cl 397/399
318 S CH,CH(OH)CH, cl 397/399
319 S CH,CH(OH)CHOH cl 413/415
320 S CH.CH,0 NO, 394
321 S CH,CH,0 T I 383/385
322 S CH,CH,0(CO) NO, 422
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N\ 416 S CH2C(O NH ci 402/404/ «ci 406 I\ / M 65
WD 2004/ 050643 PCT/ CA2003/ 001870 Entry Ar' X WAr2 NS

WED00§0E) 417 S CH2C(O NH Noe 413/415 cl  MeP@IBAB03/001870

CH2C(O) NH cl 460/ 462/ 464 Cl coMe Me 419 S CH2C(O) NH
ci 446/448 cl coeH 1/ Me 420 CH2 CH2C(O NH cl
385/387 cl Me 421-~ S CH2ZC(O)NH cl 388/390 N, N Me
Me Me 422 NP-NS CH2C(O 345 M= Me Me 423 NN N\ S
CH2C(O | | 0> 383 o

Entry# | X w Ar MS ES*
(MH)
323 S CH,CH,0O(CO) Cl 411/413
O
324 S CH,CH,CH,O Cl 397/399
O
325 S CH,CH(OH)CH,0O Cl 413/415
O
326 S CH,CH,;NH NO, 393
O
327 S CH,CH,;NMe NO, 407
O
328 S CH,CH,NHCH, NO, 407
O
329 S CH,CH,CH,-NH NO, 407
O
330 S CH.CH(OH)CH.NH Gl 412/414
' O
331 S CH,CH,NH(CO) Cl 410/412
O
532 S CH,CH,NMe(CO) Cl 424/426
O
333 S CH,CH,;NH(CO)NH NO, 436
O
334 S CH,CH,NH(CO)NH Cl 425/427
O
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Me Me Me -66. WO 2004/ 050643 PCT/ CA2003/001870 Entry

Ar' X WAr2 M

ES (M)

CH2C(O) NH ¢l 354/ 356/ 358 M5 ES"

\\ S CH2C(O) NH Nye 418/420 N\

424 P-N S CH2C(O) 379 NN M

wWO/R0040806425 NF-N S CH2C(O) NH Noe 434 Et N 426 BCT/CA2003/001870
(MH Br 427 Me J

C M 428 M NN S

CH2C(O NH cl 483/485/487 N Cl Ph M 429 NN S
CH2C(O NH C 513/515/517 NHOCI Ph M 430 NS
- NHEG 440445t Me—N-—Cl—t-Bu
(O ntry # | X Ar? MS ES*
(MH)
335 CH; | SCHy(CO)NH NO, 421
336 CH, | OCH,(CO)NH NO, 405
337 CH, | NHCH,(CO)NH NO, 404
338 CH, | N(Me)CH,(CO)NH NO, 418
339 S CH, ‘_<N 359
2
10
H
340 S CH, NO, 404
N
~10
N
H
341 S CH,CH, Q 402
-—N
o]
342 S CH,(CO)NMe cl 410/412
343 - 0 NO, 401
o 0
344 S CH,(CO)NHCH, NO, 421
345 S CHx(CO)CH, NO, 406
346 S cl 422/424
N
(0]
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-67 WD 2004/ 050643 PCT/ CA2003/ 001870 Entry Art X W

Ar2 MB ES-' (MH) 431 Me %- \ S CH2C(O NH ¢l 527/529
woL@/08G2Me tBu TABLE5 NNRY9 N N S~ N Clp@/BAD03/001870

Me Entry # RO RIO MB ES- (MH) 501 Cl H 394/ 396/ 398

502 CI Me 408/410/412 503 Cl CORH 438/ 440/ 442 504 C

CONH2 437/ 439/ 441 505 Br CORH 482/ 484/ 486 506 N2

CC2Me 463/ 465 507 NO2 CORH 449/ 451 508 NO2 CONH2

448/450 509 Cl SCRMe 472/474/476 510 Cl Ph

A70/ 472/ 474 511 Me Ph 450/ 453BLE#> C 471/473/ 475

-68. WD 2004/ 050643 PCT/ cAg,aa?,molg,?o TABLE 6 NN-~ H

Cl NS-C ORIO Entry # Rl S
Entry | Ar’ X |(w Ar MS ES* (MH)
#
401 N S | CH,C(O)NH NO, 405
\ |
‘(:
402 N—N S | CH,C(O)NH NO, 406
/N
BN \©
403 N S | CH,C(O)NH NO, 420
Me/AN)\ \©
404 79 CH, | CH,C(O)NH NO, 387
V4 \©
405 Q CH, | CH,C(O)NH cl 376/378
406 O S | CH,C(O)NH < 404/406
407 O SO | CH,C(O)NH cl 420/422
408 O SO, | CH,C(O)NH T' 436/438
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(MH) 601 (CH2)2CORH 508/ 510/ 512 602 NO2 481/ 483/ 485
603 SO2Me 514/516/518 604 SO2NH2 515/ 517/ -

WO r0UB3AS14 i i

C

605 S02

606 SO2 576/578/ 580 607PCT/CA2003/001870
SQ2CH( Me) 2 542/ 544/ 546 608 SO2CH2CH( Me) 2 556/ 558/ 560

609 SO2CH2CC2H 573/ 575/ -

NC) 52115231525 O 612 N 505/507/509

610 NC) 534/536/538 N Me 611

-69 WO

2004/ 050643 PCT/ CA2003/001870 Entry # R10 M5 ES (M)
613 N 519/521/523 614 (N) 620/ 622/ 624 N Boc 615 NC)

520ERty/ 524" N 616 COXH 488/ 482/ 484 Arb17 NH2 MS ES* (MH)
4514453/ 455 TABLE 7 |N-N |Rs
409 O O | CH,C(O)NH NO, 399
410 O CH, | CH,C(O)NH cl 386/388
411 . S | CH,C(O)NH NO, 455
Q N |
“
412 . S | CH,C(O)NH NO, 405
Q AN
(Nj
413 O O | CH,C(O)NH Nfoz 349
414 N\ S | CH,C(O)NH Me 374
\
‘r
415 N\ S | CH,C(O)NH OMe 390
\
‘2\
416 S | CH,C(O)NH cl 402/404/
O | \© 406
I Cl
Me
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H N N112 S~ RO/ R1L Entry RR10 R12 M5 ES

701 C H 438/ 440/ 442 Br

w®drook/050643 Bu

Me 702 CI H 436/438/ 440
703 CI SO2NH2 541/543/545 CI  CFBCDIE2003/001870

-70 WO 2004/ 050643 PCT/ CA2003/ 001870 Entry RO R10 R12

M5 ES-'

(M)

H 451/ 453/ 455 Cl

704 Me SO2NH2 521/523 G CF3 M 705 C
N Et2 706 A H 506/508/510 C

707

Cl H 408/410/ 412 C | / Bt 708 C H 420/ 422/ 424
c
Entry | Ar' X w Ar MS ES* (MH)
#
417 O S CH,C(O)NH NO, 413/415
:ﬁc
Me
418 S CH,C(O)NH cl 460/462/
O \@\ 464
! Cl CO,Me
Me
419 = S CH,C(O)NH cl 446/448
l Cl \©\COZH
Me
420 O CH, | CH,C(O)NH cl 385/387
Me
—N Cl 8/3
421 ,\{,‘i)\\ S CH,C(ONH 388/390
N
Me Me
Me
422 -N S CH,C(O) s 345
N/\N»\ | Y/,
Me Me
Me
423 NN S CH,C(O) o) 383
NI\NX >
(0]
Me Me
Me

- 66 -




709 CI H 448/450/452 tM Me -71. WD 2004/ 050643

PCT/ CA2003/ 001870 TABLE 8 NN ii. H N/N31"S NIl Ar2
walid4esedEnt ry R12 Ar2 M5 ES+ # (MH) 801 C PCT/CA2003/001870

437/439/441 d N tBu 802 O 451/453/455 N Me tBu

803 O 395/397/399 \ O M REVERSE TRANSCRI PTASE

(RT) ASSAYS 5 Enzymatic assay (1 C50) The enzynmatic

assay enployed is described as follows: The reverse

transcriptase (RT) enzyne assay has been adapted to _a
06{ Betry riArfotiter plXte [fWrmat and Ardes Pi coGMERESMMH)
as|# fluqgrescent intércallator. More explicitly, the
HI V424 RT Sha ANO) approprPatel y didrat ed
into Trig DH 7.8 cont ai nilng NgZO\60 10 niV|
MyC126H20 5> mM| GSH 2 mM|and %vv/v Chaps
to|give 1 >. To 10 pL of {this enzyne
sol ution ) pL |of inhibitlor solution| (40 pM
to|{78 nMlinhibitor in the sane assgy buffer as|above
cohtai-hiAg ALQ%EW v—DMSO)—The plate—was—pre—i r‘.caé'“"t ed
f of 44% ni nut eg/ a}\r 00 terr%%%quﬁ'g hef o é 4
Et N
426 S CH,C(O)NH ¢l 354/356/358
' MS ES’
(M-H)
Br
N—N NO,
427 ) x S CH,C(O)NH 418/420
Me N
cl
Me
N—N Cl
428 Y S CH,C(O)NH 483/485/487
Me N
cl o
Me :
429 '7'—'# S CH,C(O)NH cl 513/515/517
C pol
Ho cl Ph
Me
N—N Cl
430 BN S | CH,C(O)NH 449/451
Me N
cl
tBu
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proceeding to the next step. In this pre-incubation
step, the highest and | owest 15 inhibitor

W@ eoaenicrat i ons were 20 pM and 1.016 nM r especPCT/€Ay003/001870
and the concentration of DVSO was 2% v/v. Then the
enzymatic reaction was initiated by addition of 20 pL
of substrate solution. The final reaction mxture
contained Tris/HCI 50 nMpH 7.8, NaCl 60 mV
MyC126H20 2 nM DTT 6 mM GSH 2 mM CHAPS -72 WD

200¢nt90§444" PCT/ CA2003 001/0 0. 0Z%r# v, DMSO| MSES* (MH)
viyg poly rC 45 nM dGLl5 4.5 nM dGIP 3.6 pM and 2.5

A

nMagnzyre. Tw-yhis Ijicubathmiostied, the hi ghests2amsdo
| opest i nhjbHL oP~congentriati ons wer pM and 0. 508
nM respedtively. After addition of |th bst r at|e

cocktail,| th Fle |was lcovered wijth ssid ¢ seal
and i ncubate r 50 nianes at 37Cin adry 5

i ncubat or|. The[reactijon s then guenched by addition

of (5 pl aof FDTARY0.5 M T plate was shaken faor 30
seconds at nedi um speed and i ncubated for 5 m nutes at

room t enperat ure.
dilution fromcomerci a
pH 7.5 with EDTA 1 mMi—was added andRfhe plate was

shaken

roomtenperature.
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Basic LTR/ TAR and then sel ecting positive clones with

bl asticidine. The clone C8166-LTRI uc #A8-F5-G/ was
weedogosma by 3 consecutive rounds of |imting BCt/aa2008/001870

30 under bl asticidine selection. Media: Conplete nedia

consisting of: RPM 1640 + 10% FBS + 10"5 M

G3- nercapt oet hanol + 10 g/m gentanycin. Cultures are

mai ntained in conplete nedia with 5 g/m

bl asti ci di ne, however, selection is renoved for the

assay. -73 WD 2004/ 050643 POPEY®B03/ 001870

Luci ferase Assay Protoga%,Preparatloncmf Conpounds

Serial dilutions of HNV W nhlbltﬁﬁ onpounds are
prepared in conpl ete negra~gro O st ock

sol utions. Eleven §§r|al di|5:?g/ 5X are made at
8X 5 desired final rationm in a R'tleep wel |
titer plate (96 mells e 12th well contains

conplete media with no
positive control

concentration of
of inhibitor

i s added,

All
DVS

i bitor and
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bottom for 2 seconds per well

| evel of

with a gain of 240. The
inhibition (% inhibition) of each well

w@omsaswihg i nhi bitor was cal culated 30 wth PEECA2003/001870

fol | ow ng equat
1- ]~*100 RLU

PCT/ CA2003/ 001870 .The cal cul at ed

i on:
control -

RLUwel | -

RLUbl a

nk %

i nhi bi tion=

RLU- bl ank -74 WO 2004/ 050643

% i nhi bition val ues

were then used to determ ne EC50, slope factor (n)
and maxi mum i nhi bition I\Ia ) by the non-linear
regressi on rout i[Entni# NRYY ocedure of| MAESisi ng|t he
follow ng equatijon: inhibition =1.Xx ivh-Bh' bi tor]"
[inhibitor]" + I|C50" 5 The results are listed{in
Table 9 as 1 C50(@¥B and BOSQ (nM . [THI¥RWEFend: A =
>100; B = 100-5Q; C = < m = not ftested According
to this inventign those veapounds arje preferred which
possess an | C50 |10 vallue against the resistand mutant
K103N Y181 C sngl81ér th nM (rang@é%22 63804t
preferably an EC50 val LI:EJINQ I nst the| resistant |nut ant
K103N Y181 C sngller tha 0O nM (range C). TABLE 9
Entry 1C50 |1 C50 |[EC50 ECso E;g T KIO3N [yl 81 C T K103N I
81 C 101 CC* *_ 102 CI{C* NT 103 C * 104 C C *
105 C C* * 106 |WMBNT NT Q7 NT NT NG2O/GRA0MT |NT 109
B C * [
N
616 CO.H 480/482/484
617 NH, 451/453/455
TABLE 7
N—N R’
NN
N
\N S
lR12 /\[O( @\ 10
R
Entry |R® |R"™ MS ES* (MH)
#
701 Cl H 438/440/442
Br
Me
702 Cl H 436/438/440
Br
tBu
703 Cl SO,NH, 541/543/545
Cl
CF3 Me
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116 C C NI 117 C NT *

112 NT NT 113 C C- NI 114 C

118 B C *

wa 4830688 120 NT NT NT 121 NT NT NT 122 C BET/CA2003801870

110 NT NT . 111 B C *
c* 115 B C *

C NT B 124 C C B*
* 128 C *

125 C C *

126 NT NT 127 C C
-75 WO 2004/ 050643 PCT/ CA2003/ 001870

Entry 1C50 1 C50 ECso ECso # T KL103NN181 C T K103N Y181
C 129 CC C* 130 C C* NT 131 NT NT NT 132 NT NT NT

133 CC * 134 CC~ * 135 CCr * 136 B C+ * 137 NT
NT Entry |[R* |R" R" MS ES* (MH)
#
704 Me | SO.NH, 521/523
Cl
- CF; A Me
705 Cl H 451/453/455
Cl
NEt,
706 Cl H 506/508/510
ol
|
707 cl |H 408/410/412
ol
Et
708 Cl H 420/422/424
Ci -
Z
709 Cl H 448/450/452
(of
Me
Z Me
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138 NT NT NT 139 C
NT C 143 NT C 144 C
W@284/020813 NT NT 202
205 NT NT NT 206 NT
209 C NT *
213 NT NT NT 214 NT
217 NT NT NT 218 NT
221 NT NT NT 222 NT

10

15

140 C C* C 141 C C° 142
145 CC 146 CB CB 147 C
203 NT NT NT 204 NIT/NA2043/001870
207 NT NT NT 208 C NT C

* 211 NT C 212 NT NT NT

215 NT NT NT 216 NT NT NT

2

C
NT
NT
NT

NT 210 B NT
NT
NT 19 NT NT NT 220 NT NT NT
NT

TABLE 8
N, N
N S/\”/ Al
||a12 o)
Entry | R™ Arf MS ES*
# (MH)
801 Cl 437/439/441
Cl
AN
~N
tBu
802 Cl 451/453/455
Cl
SN
' =
Me
tBu
803 Cl 395/397/399
Cl
SN
=
Me

REVERSE TRANSCRIPTASE (RT) ASSAYS

Enzymatic assay (ICsy)

The enzymatic assay employed is described as follows: The reverse transcriptase
(RT) enzyme assay has been adapted to a 96-well microtiter plate format and uses
PicoGreen™ as a fluorescent intercalator. More explicitly, the HIV-1 RT enzyme was
thawed and appropriately diluted into Tris/HCI 50 mM pH 7.8 containing NaCl 60
mM, MgCl,e6H,0 2 mM, DTT 6 mM, GSH 2 mM and 0.02% w/v Chaps to give ~ 10
nM enzyme. To 10 pL of this enzyme solution was added 10 uL of inhibitor solution
(40 pM to 78 nM inhibitor in the same assay buffer as above containing 4 % v/v

DMSO). The plate was pre-incubated for 15 minutes at room temperature before

" proceeding to the next step. In this pre-incubation step, the highest and lowest

inhibitor concentrations were 20 yM and 1.016 nM respectively and the
concentration of DMSO was 2% v/v. Theﬁ the enzymatic reaction was initiated by
addition of 20 pL of substrate solution. The final reaction mixture contained Tris/HCI
50 mM pH 7.8, NaCl 60 mM, MgCl,#6H,0 2 mM, DTT 6 mM, GSH 2 mM, CHAPS
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227 NT NT NT 228 NT NT NT 229 NT NT NT -76 WO
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EC50 # T KIO3N Y181 C T K103N Y181 C 230 B NT B* 231

B NT C * 232 NT NT NT 233 NT NT NT 234 B NT B* *

235 CC- NT 236 B* * 237 CCNI' 238 CB 239 B C *
240 NT NT 241 NT NT NT 242 NT NT NT 243 NT NT NT
244 NT NT NT 245 NT NT NT 246 C C 301 B C * 302 B*

NT 0.G133 WNT ONTSOIT % @04pdWirONI5 N, dG15 4.5 nM, dGTP 3.6 uM, and ~ 2.5 nM

enzyme. In this incubation step, the highest and lowest inhibitor concentrations were
10 uM and 0.508 nM respectively. After addition of the substrate cocktail, the plate
was covered with a plastic seal and incubated for 50 minutes at 37°C in a dry
incubator. The reaction was then quenched by addition of 5 uL of EDTA 0.5 M. The
plate was shaken for 30 seconds at medium speed and incubated for 5 minutes at
room temperature. Then 160 uL of PicoGreen™ 1:400 dilution from commercial stock
(diluted in Tris 20mM pH 7.5 with EDTA 1mM) was added and the plate was shaken
for 30 seconds and incubated for 10 minutes at room temperature. The plate was
then analyzed using a POLARstar Galaxy fluorometer (BMG Labtechnologies) with
Aex and Aey, Of 485nm and 520nm respectively. Each well was read for 1.25 second.

Each row contained at its extremities a blank and a control well.

P24 Cellular Assay (ECs) (data identified with * in Table 9).
The p24 assay is as described in WO 01/96338, the contents of which are herein

incorporated by reference.

C8166 HIV-1 Luciferase Assay (ECso)

Plasmid: pGL3 Basic LTR/TAR #12

Plasmid is the pGL3 Basic Vector (a promoterless luciferase expression vector from
Promega catalogue #E1751) with the addition of HIV-1 HxB2 LTR sequence from
nucleotide -138 to +80 (Sca1-Hindlll) upstream of the luciferase gene and the gene
for blasticidine resistance cloned in.

Cells: C8166 LTRIuc #A8-F5-G7

C8166 cells are a human T-lymphotrophic virus type 1 immortalized but
nonexpressing line of cord blood lymphocytes and are highly permissive to HIV-1
infection. The reporter cells were made by electroporating C8166 cells with pGL3
Basic LTR/TAR and then selecting positive clones with blasticidine. The clone
C8166-LTRIuc #A8-F5-G7 was selected by 3 consecutive rounds of limiting dilution
under blasticidine selection. :

Media: Complete media consisting of: RPMI 1640 + 10% FBS + 10° M
B-mercaptoethanol + 10 pg/ml gentamycin. Cultures are maintained in complete

media with 5 pg/ml blasticidine, however, selection is removed for the assay.
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305 NT NT NT 306 NT NT NT 307 NT NT NT 308 NT B* NT
309 NT NT NT 310 NT NT NT 311 NT NT NT 312 NT NT NT
wG@2r@4MF06M8 NT 314 NT NT NT 315 NT NT NT 316PGI/CA2043/001870
317 B C- NT 318 B C* NT 319 NT NT NT 320 NT NT NT
321 NT NT NT 322 NT NT NT 323 NT NT NT 324 NT NT NT
325 NT NT 326 NT NT NT 327 NT NT NT 328 NT NT NT
329 NT NT NT 330 B 18 C* NT 331 NT NT NT -77 WO

2004/ 050643 PCT/ CA2003/001870 Entry 1C50 1C50 ECso

E

Ccdauciferase Assay Pretocolr K103N YI 81C 332 NT NT NT

Preparation of Compounds

Serial dilutions of HIV-1 inhibitors compounds are prepared in complete media from
10 mM DMSO stock solutions. Eleven serial dilutions of 2.5X are made at 8X 4
desired final concentration in a 1 ml deep well titer plate (96 wells). The 12" well
contains complete media with no inhibitor and serves as the positive control. All
samples contain the same concentration of DMSO (< 0.1% DMSO). A 25 pl aliquot
of inhibitor is added, to triplicate wells, of a 96 well tissue culture treated clear view
black microﬁter plate (Corning Costar catalogue # 3904). The last row is reserved
for uninfected C8166 LTRIuc cells to serve as the background blank control and the
first row is media alone.

Infection of Cells

Count C8166 LTRIuc cells and place in a minimal volume of complete RPMI 1640 in

a tissue culture flask (ex. 30 X 10° cells in 10 ml media/25 cm? flask). Infect cells |
with HIV-1 at a moi of 0.005. Incubate cells for 1.5 hours at 37 °C on a rotating rack
in a 5% CO, incubator. Resuspend cells in complete RPMI to give a final
concentration of 25,000-cells/175 ul. Add 175 pl of cell mix to wells of 96 well
microtiter plate containing 25 pl 8X inhibitors. Add 25,000 uninfected C8166- LTRIuc
cells/well in 200 ul complete RPMI to last row for background control. Incubate cells
at 37 °C in 5% CO; incubator for 3 days.

Luciferase Assay

Add 50 pl Steady Glo (luciferase substrate T,,,=5 hours Promega catalogue #
E2520) to each well of the 96 well plate. Determine the relative light units (RLU) of
luciferase using the BMG LUMIstar Galaxy luminometer. Plates are read from the

bottom for 2 seconds per well with a gain of 240.

The level of inhibition (% inhibition) of each well containing inhibitor was calculated

with the following equation:

% inhibition= (1-{ RLY well~ RLU' blank D*loo

RLU-control—RLU -blank
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333 NT NT
337 NT NT

W@ A4BF06MST

10

345 NT NT
C C 04 NT
108 NT NT
112 NT NT

5835535

109 NT *

116 CC 17 C C 18 C B NT
The calculated % inhibition values were then used to determine ECs, slope factor

334 NT NT NT 335 NT NT NT 336 NT NT NT
338 NT NT NT 339 NT NT NT 340 NT NT NT
342 NT NT NT 343 NT NT NT 344rCIVCAZ0oBI001870
346 NT NT NT 101 C- NT 102 B C* *
NT 105 NT NT NT 106 C NT 107 NT NT NT
NT 110 NT NT NT 111 NT NT
113 NT NT 114 NT NT NT 115 NT NT NT

03

(n) and maximum inhibition (Imax) by the non-linear regression routine NLIN

procedure of SAS using the following equation:

% - inhibition =

1

max

x [inhibitor]"

[inhibitor]" + ICso"

The results are listed in Table 9 as ICs(nM) and ECs, (nM).
Table legend: A =>100; B = 100-50; C = <50; NT = not tested

According to this invention those compounds are preferred which possess an ICs

value against the resistant mutant K103N/Y181C smaller than 50 nM (range C),

most preferably an ECsy value against the resistant mutant K103N/Y181C smaller
than 50 nM (range C).

TABLE 9
Entry |C5o 1C s EC50 ECso
# WT  |K103N/Y181CWT  |K103N/Y181C

101 [C A c* A*
102 C A c* NT
103 |C A c* A*
104 [C A c* A*
105 [C A c* A*
106 A NT NT NT
107 A NT NT NT
108 A A NT NT
109 B A c* A*
110 A A NT NT .
11 B A C* A*
112 A A NT NT
113 |C A c* NT
114 C A c* A*
115 B A c* A*
116 |C A c* NT
117 C A NT A*
118 B~ A c* A*
119 A A NT NT
120 A NT NT NT
121 A NT NT NT
122 IC A c* A*
123 C A NT B*
124 C A c* B*
126 C A c* A*
126 A A NT NT
127 IC A c* A*
128 1A A c* A*
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119 C B NT 120 NT NT NT 121 C C* * 22 NT NT NT 123
NT NT NT 124 NT NT NT 125 NT C 26 NT NT NT 127 NT C
WQ300M050643 29 C C 30 CB CB 131 CB CC 501 ETCAYD3MI870
C NT 78 WD 2004/ 050643 PCT/ CA2003/001870 Entry |C50
| C50 ECso EC50 # T K103N/ Y181 C T K103N1Y181 C 503 C
C504 CCC 505 CC506 CNINIT 507 CC508 CBCC
509 CG 510 CB C18 511 CC 512 C601 CC 602 CB

03 CcCcCcCC

Entry |C50 |C5o EC50 EC50
# MWT |K103N/Y181CWT K103N/Y181C
129 [C A c* c*
130 [C A c* NT
131 A NT NT NT
132 A NT NT NT
133 [C A c* A*
134 C A c* A*
135 C A C* A*
136 B A c* A*
N3z A A NT NT
138 A NT NT NT
139 C A C* NT
140 [C A C* c*
141 A A Cc* c*
142 INT A C A
143 INT A C A
144 C A NT NT
145 C A C A
146 C B C B
147 C A C B
201 A A NT NT
202 A A NT NT
203 A NT NT NT
204 A NT NT NT
205 A NT NT NT
206 A NT NT NT
207 A NT NT NT
208 C NT C A
209 C NT A* NT
210 B NT c* A*
211 A NT C A
212 A NT NT NT
213 A NT NT NT
214 A NT NT NT
215 A NT NT NT
216 A NT NT NT
217 A NT NT NT
218 A NT NT ~ INT
219 A NT NT NT
220 A NT NT NT
221 A NT NT NT
222 A NT NT NT
223 A NT NT NT
224 A NT NT NT
225 A NT NT NT
226 A NT NT NT
227 A NT NT NT
228 A NT NT NT
229 A NT NT NT
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604 CCCC 605CB 606 C. BCB 607 CCB 608 C
CB 609 NT BNT NT 610 CC611 CC 612 CB 13 CC
W@ 2004050643 615 C C 616 CB C C 617 C G B 701r@/NA2043/001870
702 CBC703CBCC 704 BNI NI 705 CC. 706 C 707

CC 708 CC 709 C81cCCCC 82cCCB 803 NTC

-79 WD 2004/ 050643 PCT/ CA2003/ 001870 CLAIMS 1. Use of

a conmpound of forrmula 1 for the manufacture of a

medi cament for 5 treating or preventing an Hl

i nfection cofptiydCag d6si ni st er iRt EGa i nf ect ed

human a t herlapéutiWadal |K103NTETRICMWT o 3NOY 1844 d

conpound of ¥ mMBa 1:NT B* A*
231 B NT o A*
232 A NT NT NT
233 A NT NT NT
234 B NT B* A*
235 |C A C* NT
236 B A A* A*
237 |C A C NT
238 IC A B A
239 B A c* A*
240 A A NT NT
241 A NT NT NT
242 A NT NT NT
243 A NT NT NT
244 A NT NT NT
245 A NT NT NT
246 |C A C A
301 B A -|c* A*
302 A A B* NT
303 A NT NT NT
304 A NT NT NT
305 A NT NT NT
306 A NT NT NT
307 A NT NT NT
308 A NT B* NT
309 A NT NT NT

310 A NT NT NT

311 A NT NT NT
312 A NT NT NT
313 A NT NT NT
314 A NT NT NT
315 A NT NT NT
316 B A c* NT
317 B A c* NT
318 B A C* NT
319 A NT NT NT
320 A NT NT NT
321 A NT NT NT
322 A NT NT NT
323 A NT NT NT
324 A NT NT NT
325 A A NT NT
326 A NT NT NT
327 A NT NT NT
328 A NT NT NT
329 A NT NT NT
330 B A C* NT
331 A NT NT NT
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Ar'-X-WAr2 (1) 10 wherein Ar' is (i) 5- or

6- menbered aromatic heterocycle containing 1 to 4
whedenswsidns sel ected fromN, 0 or S; said heP€r/oaymwbmeo1870

optionally substituted with (Cl-4)alkyl,

(C3_7)cycl oal kyl, (C3_7)cycl oal kyl - (CL1. 3) al kyl -,

wherein said al kyl, cycloal kyl or cycl oal kyl al kyl may

be nonosubstituted with -OH and/or phenyl when the 15

het er ocycl e nt ains to 3 N-atons; in either
i nstance, tHENA|I§shetl€socycl e ECsoofGonal |
substi tut ed lwi% h-WaheS103NYISAGNEE: hJK1030Y 1d1C
6- menber ed 3 thc heNErocycl e NFusdl
pheny! -unsat383at e or NBt urated T ogNB- nenber ed
carbocycl e, F¥Msed® phaN¥I - {unsatNiF at Ml or sat urat ed 5-
or 6- menber@$ 20Acar¥tycl e) } mehyl Nbr fused |phenyl
-5- or 6-nernd®®redraroniic het Nbecyd¥k; each of said
phenyl, pherdd/nethyl, MFomatic hMéterddlicle, fused
phenyl - car ba#3gcl eA f ug¥8 phenyl NEar B$Eycl e) net/hyl or
fused phenyd3%r oiati (Nhet erocyd®E i fNTurn is
substituted Bfti okal IyWNWith 1 tgNB gNibsti tuents
sel ect ed i nd®dendent | yWNTrom 25 NT1_eY&l kyl ,
(C3.7)cycl oad42yl ,A(C3 NTcycl oal KNT- (T 3) al kyl ,
(C2_6)al keny343 QA (C1-MT) al kyl, NF ( CINB) al kyl, |hal o,
CF3, OCF3, (44 NOR, CWNTphenyl |opti awdlly substituted
with Cl_6al k345 orAni t rMT phenyl T hyINDpti onal l|y
substituted 36t h )1 _6aNKyl or niNTo, NO2NH2,
S02- (CL. 4) aldoyl , (O M2, C(O ORC* NRRR3, nor pholino
or 1-pyrrol yd02 3Bwherjgin Rl 1 s @&t or 4C1, ) al kyl|, and
wherein R2 a3 Riceacha 1 ndependentlyais H or
(C1-4)al kyl ;aosherlgi n s@Td substiNTentgTare sterically
conpati bl e; 45 (i1]A) ungpturated|r sagmrated 54 or
6- menber ed qgebodgcl e |[gubstituted w T phenyl |or
napht hyl , saigF ungaturj@fed or sagpraigd carbocycle, or
t he phenyl fpgnapRt hyljNT35 opti ol T yNpubstituied with
the same 1 typg3 SADSTI|jHeENtS as |gefingg for the -80 WO
2004/ 050643 [HeT/ (AZ003(POI87/0 JypsStipents injsection
(i), or (iiigqqpengi m dozole optijppal Iyt \Fsubstijt ut ed
w th phenyl [ppaAusedyphenyl-caqpocygte as defined
above; 413 A A NT __NT

414 A NT NT NT

415 A NT NT NT

416 |C A C A

417 |C A C A

418 [C A B NT

419 [C A B NT

420 A NT NT NT

421 C A c* A*

422 A NT NT NT

423 A NT NT NT

424 A NT NT NT

425  INT A C A

426 A NT NT NT

427  INT A C A

428  INT A C A

428 C A C A

430 C B C B

431 C B C C

501 |C A C A

502 |C A C NT
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5 Xis a heteroatomselected fromO0, S, SO S02 or
wherein R4 is Hor (Cl-4)alkyl; or X is a valence

W oovd/ 0864 CRAARAB wherei n RAA and R4B each i ndependamnioBgo1870
is Hor (Cl-4)alkyl; and when X is a heteroatom

NR4

i ncluding NR4 :
from (a) (CR5R5A)1-2-C(ZA)NR6 wherein R5 and R5A each

10 Wis a dival ent

r adi cal

sel

ect ed

i ndependently is Hor (Cl-4)al kyI R6 is Hor
Cl- 4) al kyl , F7ZATS UUfT D"D’- B

\(Nherei)n Dyi§EEH& > IHK Vﬂj ﬁ ) o r)
(C1. 4) al kyl 55T 15w wncrerrr )aI kyl ,
and ZB is 0)‘5’0 f I"r‘r* ‘% ) C
CH2C( Zc) NR7 Az %—c) at IA' Iclre whet gt 2 TSs—oxo qr
t hi oxo and —+S~<H-or Ct=4)at = y)
(C14) al kyl e %R,r"“% .EQ?C—WQ@%%?% Qﬂaﬁd R7¢ each
i ndependent | 0% o J"’A‘Ivgl.*flr) atHe—a8pt—2Z+s—ox0 or
t hi oxo; 20 ( Qai\f 4y aPlytene—opEonari-y—stubstit ut ed
with OH or HoftaHydi-substi-titedhth—OGHwhen t he
(Cl- . ) al kyl Bl coltt ainB 2 to 4 dirbor atons:
(C24) al kenyl Pl bptLonat Py substi-tited fhi-t-h—hal-o: or
Cis- or tranSi2(aMd 2118 - or (£l e Ayvatkyldne}-0
optionally s %L :uIAHAQP. the—alkyle portien—wW th
OoH, 25 (9) 1-2)-al -k opthanaly
substituted @QE_LHE_aJ.I( .speﬁpgrtPeﬂ X nd R6
is Hor (ClL-89%1d . (o C €
(Cl-4) al kyl eff@3 ( F)(%;@Me_mépei_n_zms 0X0
or thioxo: of9% (e o:NBrcH 2)1-20or 3B (i)
(CRSR5A) 1- 2- - (. 555%;1 2 wherlSin 8 and R5A leach
i ndependent | §98s A or A(C1-4)al Kl is Hor
(Cl-4) al kyl ; [6@9 - 20041 050 NF/ cA2003//001870
when X is a ' enfte bofyd: Wis a
{(C2-4)al kenf11C(O NRBA cis- orlCtrand- (CH2)1-[2
C( O NRBB 612 C B A

813 cC - A

614 [C A C A

615 |C A C A

616 |C B C C

617 [C C B

701 |C A NT NT

702 IC B C A

703 C B C C

704 B A NT NT

705 |C C. A

706 IC A C

707 |IC A C A

708 |C A C

709 C A

801 C C C C

802 I A B

803 INT c A
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or cis- or trans- R-C(O NR8B 5 wherein R8A and R38B

each is Hor (Cl-4)alkyl; or when X is CRAARAS as
waledunsmsnbove: Wis selected from{(Cl-4) PCT/CA2003/001870

al kyl ene) C(O) NR8C, S-{(Ci1-4)al kylene} C(O NRBD, 10

O {(Cl-4)-al kyl ene} C(O) NRBE, or

NR8F- { (Cl. 4) al kyl ene} - NR8G wherein R8C, R8D, RBE, R8F

and R8G each i ndependently is H or (Cl-4)alkyl; and

Ar2 is (i) a phenyl or pyridinyl selected fromthe

formulas s s RRO g 11 R Rlo R11 11 RR N k,NR R11

Rio 15 N R10 and R10 and R9, R10 and R' each

i ndependent|y represents: H\,Nt—}?éiﬂﬂ% al kyl ,

(C3.7)cycl oal kyl, (C3.7)cycl oal kyl - (Cl 3) al kyl ,

éFCé 6%%00@“%&]@2}%@ !1 &@hé t%é of Qﬁleercament for

5- ( Geatyaeyreventicy g2 HIV infgatipmremprising a m|n|ster|ng to an infected

- ( Ghim3hdy] thxiapg&tfa)a%f%ctwe?%oaﬁ Jf%d%bﬁ{pwﬁd &(fQ)nQﬁ?%
wherein R21 1's - (C1-4)al kyl;

C(O NH2, -(C1. 3) aI kyI C(O) NH2 S( O) (Cl 4) al kyI
S02- (Cl1-4)al kyl , SO2NH2, npe,nw_Arqohg?yl met hyl ,
phenyl - S02-, 2-, 3- or 4-pyridinyl, 1-pyrrolyl,
wher eby sai d phenyl, pyridinyl and pyrrolyl may have
100N EyHAreifArEis 25 substituents selected from the group
consi sting of halo, N2, Cl.3-alkyl and CF3; wherein
t hdi) s ?h 8t ﬂﬁmﬁ%ew omgalip hglgsraxele gpataining 1 toA 'I‘%ier oatoms selected

conmpatfidl R; O\Wh sr §é|@ haurocya%pm%gmmﬁm [O4)alkyl,

represent H or IX wher e
(Ca. 7)cycloalkyl (C3 7)cycloa yl-(C1.3)alkyl-, whereln said alkyl, cycloalkyl or

cycloalkylalkyl may be monosubstituted with -OH; and/or phenyl when the
15 heterocycle contains 1 to 3 N-atoms; in either instance, the said heterocycle is
optionally substituted with: '
phenyl, phenylmethyl, 5- or 6-membered aromatic heterocycle, fused
phenyl-unsaturated or saturated 5- or 6-membered carbocycle, fused
phenyl-{unsaturated or saturated 5- or 6- membered

20 carbocycle)}methyl, or fused phenyl —5- or 6-membered aromatic

heterocycle; each of said phenyl, phenylmethyl, aromatic heterocycle,
fused phenyl-carbocycle, fused phenyl-(carbocycle)methyl or fused
phenyl-aromatic heterocycle in turn is substituted optionally with 1 to 3
substituents selected independently from:

25 (Cis)alkyl, (Cs7)cycloalkyl, (Cs.7)cycloalkyl-(Cq3)alkyl, (Caog)alkenyl,
O-(C1.4)alkyl, S-(C1)alkyl, halo, CF3, OCF3, OH, NO,, CN, phenyl
optionally substituted with C,salkyl or nitro, phenylmethyl optionally
substituted with C,alkyl or nitro, SO,NH,, SO,-(C14)alkyl,
C(O)NH,, C(O)OR', NR?R?, morpholino or 1-pyrrolyl,

30 wherein R' is H or (C,4)alkyl, and wherein R? and R® each
independently:is H or (C14)alkyl; wherein said substituents are
sterically compatible; or

(i) unsaturated or saturated 5- or 6-membered carbocycle substituted with phenyl
or naphthyl, said unsaturated or saturated carbocycle, or the phenyl or naphthyl

35 optionally substituted with the same 1 to 3 substituents as defined for the
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WD 2004/ 050643 PCT/ CA2003/ 001870 and RN2 may be
coval ently bonded to each other to formtogether with

w0 be4bsocat om t o which they are attached to a 4P¢TDCA2003/001870
7-menbered heterocycle whereby the -CH2-group at the
position 4 of a 6 or 7-nenbered heterocycle may be
replaced by -0-, -S or -NRN3- wherein RN3 represents
H -C(OO0OR22, 5 (C -6)alkyl, (C3_7)cycloal kyl or
(C3_,)cygl Ik.I-§ kyl, wherein R22 is H or
(C 4) aﬁuéig‘/tfn?e%é? X‘(sielg 6"5@?28% s a fused phenyl - (saturated
or (iih $eneimitazdiesoptionali§-Nreutistitutat witly iheoylariadused prenyl-carbocycle
opti onal | v jtuted with 1 to 3 substituents
sel ec%g’aée?ﬁﬂ‘%ﬁégé‘%‘)gent l'y 10 from (CL_4)al kyl ,
O (C -4)alkyl, S(C .4)alkyl, N or halo; or (iii)
Al %E{s.sa r?etérbiﬁb gg{é@%@ﬁ&%%% QRIS L, JARIRRWiMeYdih R* is H or (Cyu)alkyl;
con 0 eter 0 or

aining odt s 'sel ected from N, '
S, @iX ia afvateade phehyt CBR3T waeneimRErad R*heacriedgpendently is H or

sai [ | £ heterocycle or fused phenyl - heterocycle
IS (%538%?"?%¢1aglly substituted with 1 to 3 substituents

sel ected i ndependently from (Cl1_4)alkyl,

O ( | (C, 4. N2 or halo; or (iv) Ar2
i's “&I‘ﬁﬁh%ﬁﬁér(ny%%mgho&%\wcﬁ%ﬁb@igﬂ al kyl ene; 20 or a -

10phaWris e eivaleobiadicabsdepiedifipm: sal t, ester or prodrug
thereof. 2. The use according to claim1l1, wherein Ar'
is (i) 5- or 6-nmenbered aromatic heterocycle .
conahi ni (GR°R*Y)a-GAZARRS vdwreinR® and R eeasbtindependentiyis I or
or S; sald \hetege ' A LLut.ed with
C o R B R A £ BB BT B D s
1 t@d)3 No-aBiysvherein B it k@1 )alkyiertea(te)alkyteneddpt(Ci4)alkylene-NR

et erocycl e . $370pL,i | 1 tjst. Ltb.. phenyl,

1‘J;henyl ne\%’%%}?'?%%-'so%'r°9@‘?w%ér@¥}@%2’ iar'%%r)g%d?r\(l:még ‘erocycl e,
fus@ll phESGES)NRE AL ietknerwhestin 28 issakoSor tjoxo and R is H or
6-msnber@? C@rlbocycl e, fused 30 phenyl-{unsaturated .
or saturt®d ¥: or 6- nmembered car bocycl e)}rret hyl , or
fus@y ph@yklkyBaedNR'BCEBINRIF atieminRAtand Reaeh indppénstently is H
each of saj.d nyl , car or heterocycle, in _
turn is °@Eb“§$‘Pﬁu W o'%toggﬁgﬂ%%ow th 1to 3

26 ub@) i t uEhtmlkgiehe optahaily seysttueshwity OHE proentiogdly disubstituted with

(QC-:| ) ﬁégl 5@,‘{{“‘3%@%((51ﬂa"f‘ly@ﬁle'co§fa(n§'2' )3 K n atBRS O, Tatkenyl |

optionally substituted with halo; or

cis- or trans- (CH2)1_2\V/ ; or

) {(C14)alkylene}-O optionally substituted on the alkyléne portion with OH;
25  (9) {(CM)alkerne}-NR8 optionally substituted on the alkylene portion with OH,
and R%is H or (Cy4)alkyl;
(h) (C14)alkylene-C(ZF)(C1)alkylene wherein ZE is oxo or thioxo; or
(i)
0O
el
N
(CH,),., “or
30 () (CR°R™);.-NR®-(CR°R*),., wherein R® and R* each independently is H or
(Cis)alkyl, R®is H or (Cy.4)alkyl; or
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WD 2004/ 050643 PCT/ CA2003/ 001870 phenyl optionally
substituted with (Cl-6)al kyl, SO2NH2, SO2-

w@ gb445mkkyl , C(OOR wherein RL is H or (Cl-4pat/kxbo3/001870
or NR2ZR3 wherein R2 and R3 each independently is H or
(Cl-4)al kyl; wherein said substituents are sterically
conpatible; or 5 (ii) unsaturated or saturated 5- or
6- menber ed carbocycle substituted with  phenyl or
napht hyl , said unsaturated or saturated carbocycle, or
the phenyl or naphthyl optionally substituted with
t hevheankise Yalenged9hdt i t uents as defined for the

su N (i); or (iii) benzim dazole
op??généﬁklegs)ﬁl‘-kgu %slgé uted w th phenyl or a fused

phegtglor tréfs-c@Hncycl e G:(@)NE?Bl ned above; X is a

het er oat om sel ecte romO, S or NR4 wherein R4.is H
or (Cl-4)alkyl; or Xis a val%nce bond or CR4ARAB
vvher Aand R4 aBndependentIy is Hor

(cr g)oélt % ?d%‘@ \I\P%EH Xis a heteroatom Wis a
5di val ent radl cal selected from (a)

@) : i apd R5A h
5}‘% éA%lent &g@ or'él\n%@?ﬁ%ﬁ%l’gakyl, Rgaics H or
(C14) al kyl, and ZA is oxo or thioxo; (b) D C(ZB)

wh onfa@l - 4 | Cl- 4) al kyl o)
ST B SRRSO (CL Ly ene o o

andwiBsélsctest ﬁomr{(@m elkpeng)EJOINRS, S-{(Cy.)alkylene} C(OINR®,

7A— K I er LY )
md\l% %65&((?@843% kylﬁeﬁakﬂ?&}(@{ %\91 EéyT Ene NR
7BRY )NRRE° whehr indepeRBBnthyrisl HR?((IJeaelhyhardiependent ly is H
or (Cl_4)alkyl, and Z is oxo or thioxo; (e)

(Cl-4)al kyl ene optionally substituted with CH, or
optAdmsal |y disubstituted with OH when the

Cl.4)alk
(c2) a1 kBT oER RN Rty FRIBRE: 't 0 o
CIS- or trans- (CH 2)1-2 or 30 (f) {(CL.4)alkyl epe}- O

optional | y dsgbsti t ut ed e al kylene portion w \ R’
oH,  (9) - 4) al lRl 8 opt i naI y subgtl e
on the al 1)0 lﬁ R N #

10 10

N’ R™ and R

wherein R®, R1o and R" each mdependently represents:
H, (Cys)alkyl, (Ca.r)cycloalkyl, (Csr)cycloalkyl-(Cys)alkyl, (Cas)alkenyl,
O-(C16)alkyl, S-(Cy6)alkyl, halo, CF3, OCF3, OH, NO, CN, -NRVRM?,
-C(O)R?", -(Cy.5)alkyl-C(O)R?', -C(O)OR%, ~(C1.3)alkyl-C(O)OR?, -SO,-
20 (C+5)alkyl-C(O)OR?, wherein R* is (Cy4)alkyl; R* is H or (Cy4)alkyl;
C(O)NH;, -(C13)alkyl-C(O)NH_,
S(0)-(C14)alkyl, SO,-(C,4)alkyl, SO,NH,,
phenyl, phenylimethyl, phenyl-SO,-, 2-, 3- or 4-pyridinyl, 1-pyrrolyl,
whereby said phenyl, pyridinyl and pyrrolyl may have one or more
25 substituents selected from the group consisting of halo, NO;, Cy.s-alky!
and CF3;
wherein the substituents R%, R"® and R"! are sterically compatible;

wherein RM, RV each independently represent H or (Ci)alkyl, whereby R
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and R8 is Hor (Cl-4)alkyl; -84 W 2004/050643

PCT/ CA2003/ 001870 (h) (C,)al kylene-C(ZE) (C, 4) al kyl ene
wWOL@IeFW4¥YE i s oxo or thioxo; or (i) ON (CH PQWECA2095/001870

5 when X is a valence bond: Wis a

{(C2-4)al kenyl } C{O) NRBA, cis- or trans-

(CH2) 1-2,,VC(O) NRBB wherein RBA and R8B each is H or

(Cl-4)al kyl; or 10 when Xis CR4AR4B as defi ned above:

Wis sel ectq&l from{(Cl-4) alk enei1
S- { ( C1- AndIRcy Man &% coyatgirdonded to eac

Cgher to form together with the N-

O-{ (ClL. @torﬁ'té‘%bi% e@a@ BigRRed ¥ a 4 to 7- membered heterocycleR whereby

NRSF- { ( C1. 4) al

yl ené} - NR8G wherein R8C, R8D, R8E

and Rac teencdHzgraenatd %ﬁf’?'?orl 4 of g §or (Emhesed Peteragyele :[“593/ be
érg e IRi (rbﬁla@ecfl’&ﬁ-@“ -S0br INRY LU Rerkih R Péd?ese'ﬂish-l W@)@Fﬂ”

each i ndependent |y represent

5( C1- 4) a|(f%y¢)alkrb @cﬁcugl%aler (%;xcmoai%(@walk%dyr@rel@ggz is H or

OH,

NOZ, cphigRyl or 20 phenyl net hyl,

(2-ni tropheny )nethyl, 2-nethy|pheny|,

-C(O-(Cl-4-)al kyl,” C(ONH, S(O-(Cl-4)al kyl ,
SO

NH2, &2is a?’fUSQdi ﬁ‘é )l(s'aﬂlrél% or U@d’aﬂh@ieb@o% rri’embered carbocyclic

pyrrolyl, or wherein R22 |s
(C14) al Kipg-0 I Fﬁb%t'wéed withd g @aevﬁt@*enéf Sqiaiéﬁda'ﬁae@@fe"t'y

10are st erffdhatd1x)aqlégnnﬁ(to Rafyl, 8L(C2D C?a(kyll NOAGLRhals; ¢t f used

phenyl - (sat urat

unsat ur at e - or 6-nenbered

carbocyclic ring optionally substituted with 1 to 3
subygib i t uﬁﬁtsSa sedrariefhberRdepsngR Hdtarocidedeantddingab ky | |,

O (Cl-4)al k 1-4
20(()4 / 05%’%@ é%@@@&%bﬁ&?@ oNgzor a fusgclj %henyl 5- §r56 \r#e)mbered

15

20

25

30

35

heterocycle, said aromatic heterocycle or fused phenyl-heterocycle is
optionally substituted with 1 to 3 substituents selected independently from
(Cy4)alkyl, O-(Cy4)alkyl, S-(C44)alkyl, NO, or halo; or

(iv)  Ar?is phthalimido and W is (C4)alkylene;
or a pharmaceutically acceptable salt, ester or prodrug thereof.

2. The use according to claim 1,
wherein Ar' is
0] 5- or 6-membered aromatic heterocycle containing 1 to 4 h'eteroatoms
selected from N, O or S; said heterocycle optionally substituted with (C;.
s)alkyl or phenyl.when the heterocycle contains 1 to 3 N-atoms; in either
“instance, the said heterocycle is optionally substituted with:
phenyl, phenylmethyl, 5- or 6-membered aromatic heterocycle, fused
phenyl-unsaturated or saturated 5- or 6-membered carbocycle, fused
phenyl-{unsaturated or saturated 5- or 6- membered
carbocycle)}methyl, or fused phenyl —5- or 6-membered aromatic
heterocycle; each of said phenyl, carbocycle or heterocycle, in turn is
substituted optionally with 1 to 3 substituents selected independently
from:
(C14)alkyl, O-(Cy4)alkyl, S-(Ci4)alkyl, halo, CF3;, OH, NO2, CN,
-83-



(iii) Ar2 is a 5- or 6-nenbered aromatic heterocycle
containing | to 4 heteroatons selected fromN, 0 or S,

worooa/0fasged phenyl -5- or 6-nmenbered het er ocycPeT/Ca200d/001870

aromati c heterocycle or fused phenyl-heterocycle is
optionally substituted with 1 to 3 substituents

sel ected i ndependently from5 (Cl-4)alkyl,

O (Cl-4)al kyl, S-(Cl-4)alkyl, NO2 or halo; or (iv)

Ar2 is phthalimdo and Wis (Cl 4) al kyl ene; or

phar maceut i cal Ipheryt optinnally substituted véthy é}m)élkylpﬁ@dhﬁlljg SO,
thereof. 10 3. ,Ah | I 2 203
treati ng HYV [ 151(;'r 2 lkﬁ% éﬂ gzlhgrl%hﬁﬁ‘ ggfnéﬂr;(bs )ka}/l orfr@ﬁ R
human i nf ect ed Whletehn Rfam@R% hecrrapémandamtlyys blforéGM)adkzyl wherem
AUt o1, 3 COARYBAERL ER A B Poorh iy B 12 NN

N, NLX-WAr2 1 as defi ned

5i n (&) ai mngatyrated enrpptuRatediss oaewgﬁredwarbmymﬂ sabstated with

R14 R15 dpé}ér?&{lwpﬁé 1, %]a?ﬁ urRhthr 284 o@éu@%arbocyole or the phenyl or

i ndepen y represents H, (CI-4

(C3.7) Cy@pbtaylmlona(llmubgtw@qi yyglp p‘@g sa(r@ﬂ @%ﬁtp@gtntuents as defined
(c- 6@&%@@&% .ﬂ)seetm@ (A aalkyl,  halo,

-met hyl p

somm bsmnrd@zole)omwy Ne t@m@ wmqﬂmqr@aused phenyl-

101- Pyr 1 Olc¥tbocicle BS béfagibsle;- CH2, phenyl met hyl,

C(O OR18 20 wherein R16 is Hor (Cl-4)alkyl; or
wherein R12 is selected fromthe group consisting of

R30k 8% reeroRdmh fictdéPRomt FHNR whddbBR* iR IREE, JBkyI; or X is a
R33 are each i ndg\%?idently el ected fromthe

condiesce Rgnder ¢R Bsrgindy [ and eeaowcze@em’@%'wdé or (Ci4)alkyl;
PCT{gA2003/ 001870
15
.when X is a heteroatom:
W is a divalent radical selected from:
(@)  (CR°R™),,-C(Z*)NR® wherein R® and R* each independently is H or
20 (Cia)alkyl, R® is H or (Ci4)alkyl, and Z*is oxo or thioxo;

(b) D-C(Z®) wherein D is (C14)alkylene, (C4)alkylene-O or (CM)aIkerne -NR’
wherein R7 is H or (C,)alkyl, and Z® is oxo or thioxo;

() = CH,C(Z°)NR™-(C,4)alkylene wherein Z° is oxo or thioxo and R is H or
(Cq)alkyl;

25 (d)  (Cis)alkylene-NR™®C(Z°)NR’® wherein R™ and R’ each independently is H

30

or (C1.4)alkyl, and Z° is oxo or thioxo;
(e) (Ci.4)alkylene optionally substituted with OH, or optionally disubstituted with
OH when the (C44)alkylene contains 2 to 4 carbon atoms; (C.4)alkenyl

optionally substituted with halo; or

cis- or trans- (CH2)1_2W/ ; or

(f) {(C,.4)alkylene}-O optionally substituted on the alkylene portion with OH;
(9) {(C14)alkylene}-NR® optionally substituted on the alkylene portion with OH,
and R%is H or (C4)alkyl;
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(C3_7)cycl oal kyl, (C3.7)cycloal kyl -(C1_3)al kyl,

(C2-6)al kenyl, O (Cl. 4)alkyl, S-(Cil-4)alkyl, halo,
WEERH/08GHES, OH, NO2, CN, SO2NH2, SO2-(Cl-4) al kdT/CA2003/001870

C(OOR wherein R is Hor (Cl-4)al kyl, or NR2R3

wherein R2 and R3 each independently is H or

(Cl-4)al kyl; and 5 R30 represents H, d, Br,

COQ(Cl-4)al kyl. 4. The use according to claim 2

wher.ei n e, conpo el C oynd .of . fornula la NN
NS N RS SRR 2 10 S Bt ob
for@ula tR13 Rl14 R15 wherein R13, R14 and R75 each

i ndependent |y represents H, M, Et, Pr, iPr, tBu,
Owe, Cet, Qpr, ,SMe, SEt, Br, d, F, CF3, OCF3, N2,
C( O OH, or C(OOEt, provided that at | east
one of R13 )and R15 is other 15 than hydrogen. 5.
The use accordi A%t o clarm 2 wherein the conpound is a
conmpound of formula la NN N, N X-WAr2 la 12 20
wherein R 12 is Cd or R17 wherein RL7 is sel ected

§ r owhen Xika vaRece i@nd: F, CF3, NH2, NHVe or NMe2. 25 6.
Th C ' kaai m 3 wherein the conpound is a

WS § 0{&%#%;{@@9@0((%% ,

conpoun .
cis- or trans- (CH,), ,~ _C(O)NR

wherein R* and R®® each is H or (C14)alkyl; or

10 when X is CR*"R*® as defined above:
W is selected from {(C1.4) alkylene}C(O)NR®®, S-{(C;.)alkylene} C(O)NR®®,
0-{(Cy)-alkylene}C(O)NR®E, or NR¥-{(C,)alkylene}-NR®® wherein R, R, R,
R® and R* each indepéndently is H or (Cy4)alkyl; and

15 APis

0] a phenyl of formula

wherein R®, R" and R each independently represents:
H, (Ci4)alkyl, O-(Ci4)alkyl, S-(C14)alkyl, halo, CF3, OH, NO,, phenyl,
20 phenylmethyl, (2-nitrophenyl)methyl, 2-methylphenyl, -C(0)-(C14-)alkyl,
C(O)NH,, S(0)-(C14)alkyl, SO,NHy, 2-, 3- or 4-pyridinyl, morpholino or 1-
pyrrolyl, or -C(O)OR?, wherein R? is H or (C)atkyl; wherein the

substituents R®, R and R are sterically compatible; or
25 (i) Ar? is a fused phenyl-(saturated or unsaturated 5- or 6-membered carbocyclic

ring optionally substituted with 1 to 3 substituents selected independently
from (Ci4)alkyl, O-(C14)alkyl, S-(C,)alkyl, NO, or halo; or
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WD 2004/ 050643 PCT/ CA2003/ 001870 formula la wherein

R12 is selected from R30 13 RI5 R\ R32 { \ \ R32
WORB@D4050643 R14 ::1ctl:3 R31 R33 { \ \ NMe 2 andp@ireansios/001870
R13 represents F, O, Br, CH3, COQ(Cl_4)al kyl and 5

Rla RI5 R31 R32 r s R33 are each independently

sel ected fromthe group consisting of H (Cl_6)alkyl,

(CS 7)cycl oal kyl, (C3_7)cycl oal kyl -(C1_3)al kyl,

SR QA okl g

C( O) OR1 hdterpatomsRelectedHroor N( Qlor 8), af amsed@heNRZRer 6-membered

wher ei n @%‘f’@%"ﬁgﬂg %?J}natlc%‘?&%%ﬁn&]&fsé%ﬂén9|[heterocycle is

(C1-4)al represent yo
COo( Cl4)@tlppally spbstifuted wstb 1de 8substitgente sejeciedrindependgntly from

giher ei n 0 0 ormula | a
V\/nerel n anﬁgn?glée?alk r(gm%&gngﬁ%gxh Ot'1SI\/E \ d F
/e \ CR3\ CCOOMM\ M\ MM M d M Ow Br
a s Mea@epifthaiMiddEnd W is (El.)&kdlende M - 88

or a pharmaceutically acceptable salt, ester or prodrug thereof.

10 3. The use according to claim 1 or 2 for treating HIV infections comprising
administering to a human infected with HIV a therapeutically effective amount of a
compound represented by formula 1a:

N-N
N‘N)\X-W-Ar2 1a
én

wherein X, W and Ar” are as defined in claim 1 or 2 and R" is a pheny of formula
13

R

15 .
wherein R", R" and R'® each independently represents H, (C,.4)alkyl,

(Cs.7)cycloalkyl, (Cs.7)cycloalkyl-(Cq.3)alkyl, (C.g)alkenyl, O-(Cq4)alkyl, S-(C4)alkyl,
halo, CF3;, OCF3, OH, NO,, CN, phenyl, 2-methylphenyl, SO,NH,, SO,-(C14)alkyl,
C(O)NH,, morpholino, 1-pyrrolyl, (2-nitrophenyl)-CH,, phenyimethyl, C(O)OR"®

20 wherein R"is H or (Cy4)alkyl; or

wherein R* is selected from the group consisting of

R30 .
G LSRG coh
(I
R31 R33 R31 R33 NMe2

25 R31, R,

R*®  are each independently selected from the group consisting of H, (C4.¢)alkyl,
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WD 2004/ 050643 PCT/ CA2003/001870 Cd M M= O C MO

iPrO60 M Br CI d or 0011~- NMe2 8. The use
wa@emansiomsy to claime6 wherein the conmpound i s BCT/CA2003/001870
.compound of fornula la wherein R12 is selected from

the group consisting of: d Me Me Me M M CI M Br

l\/bl\/b MB \d MdAdd MC3Ad d d d CF3

, &M NdAd FA d Md & M and cl -89 WO
2004/ 05Oaéss)o?aiﬁélﬁﬁZ@chQ&éa‘Wﬁ(C%)aWﬂ?Cyéaké%@% ?‘¢1|4§4a| e

one or ereln ound

conpounaSE Bl rlo S Dk D% Nas G ST, S3r Grmaiky

use aCCOICOU)m‘tvﬂwe@élﬁ RO'is HF €C Qfaliyl 19r N:Ba?“\'ﬁhérletnolli’gand R® each
erein ound of formula

wher ei n ?%e'yng??X/'éq'Eﬂrt(%ﬁga'i?‘}fla N&el ected fromthe

groRY crpsdsshisig CIf Br, COACRHRRA) - CO- NR6,

-O (CRSR5A) - CO-N R6, -S-(C2-4)al kylene-O and -S (C2_

4) al kyl ene-NR6-, wherein R5 and RSA each independently

i s M or Tralug® @dd@pdlng fscldim 2HyvRérein e é&ﬁpa@diﬁé’ hicompdund of
é){el tllat he (C2-4)al kylene group is optionally
sub

t8d with OR
IIN—&
N.
N X-W-Ar 1a
}'?12
10 wherein R' is a phenyl! of formula
R1
R14
R15

wherein R™, R' and R" each independently represents H, Me, Et, Pr, iPr,

tBu, OMe, OEt, OiPr, SMe, SEt, Br, CI, F, CF3, OCF3, NO,, C(O)OH,

C(O)OMe or C(O)OEt, provided that at least one of R™, R™ and R" is other
15 ~ than hydrogen.

5. The use according to claim 2 wherein the compound is a compound of
formula 1a
BN
‘N12 X-W-Ar® 1a
R
20
wherein R* is
OG- O =
R17
wherein R" is selected from H, Me, OMe, CI, F, CF3, NH,, NHMe or NMe,.
25 6. The use according to claim 3 wherein the compound is a compound of
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11. The use according to one or nore of the claiml to

9 wherein the conpound is a conpound of fornula 1
wovberess43V i s CH(R5) C(O NH wherein R5 is H or MeET/CA2003/001870

12. The use according to one or nore of the clains 1

to 11 wherein Ar2 is selected fromthe group

consisting of s R Rl11 RR1I1 R~ 4 Rs Rl11 NN R R10

R10 N R10 and R10 wherein RO is (Cl.3)al kyl, halo or

N2, R10, R' are independently of each other selected

fr%ﬁﬁdraﬂgwaaq@lmﬁsn sdiéorgd foémH, 20 (Cl1-6) al kyl

(C3_7)cycl oal kyl, (C3_7)cycl oal kyl -(C1_3) al kyl,

(C2.6)al kel , Q(C1-6)Rlkyl, S(Cl 6) al kyl , hal o, CF3,
OCF3, CH RCN, 2 R
- (CL_R (O R27

N 32
mg; =;Eﬁﬁ4 . R

-(Cl_3)al O OR2 A C1_gy OO
-(C1_3) al kyl -%“O)NRE C(cmﬁz FCHGE 692%13! ky

- S02- (Cl14i ) al kyl ,* -S02- phenyl, =SO2-NH2, phenyl’, '
phenyl met hyl , 2-, 3-por 4- pyrldlnyl 1 pyrrolyl,
wher eby said phenyl di nyl and 25 pyrrolyl may

have one or nore's
consi sting of hal ;
R21 is (C1.4)al kyl 1- 4)al kyl ; and
wherein RN, RN2 eacf ' epwesemt H or
(CLl-6)al kyl, mherebﬁ and RN2 may be covalently
borfRiad (ePeReMS bt Gk Br ity 6PAEog@dkH@ dwi th the N at om
st o iR 30 they are attached to a 4 to 7-nmenbered
heterogycle whereby the -CH2-group at the position 4
of R&ROr 7- menber ed het erocycl e may be repl aced by

-0-ps-S fH, (C5)alkyl
. woaég%ooﬂﬁgggpen\gﬁgtrl%%m&ﬁ%oup conS|st|ngo H, (Cis)alkyl,

- (O CRZ@; ﬁG&@iQadbyél(@yﬂ)CYCP@@Y'?(Fcy)éf')(bi'a(@e;ﬁ}a”iﬂnyl O-(C14)alkyl,
(C3_7) Cysl @1 eh%Jl hafo%E?)@ct#g\'bH N@EFGNHSBMJ SoH(OL)alkyn

(C1- 4)a pse accordi ng 2 _wherejn

10Ar2 is @Bewhﬁrreejhﬂ et @rr(&n@a*ks' eroMB %tvvhﬁgelaﬁ RO&E" each
&R9 N N hqdpkBRlentlGs N Ad, )alkyl; and

R¥® represents H, Cl, Br, COO(Cy)alkyl.

7. The use according to claim 4 or 5 wherein the compound is a compound of

15  formula 1a wherein R'? is selected from:

[{:r [{:L [%:rOMe SMe Cl _F
Me

é/ ﬁjc(o )OMe ﬁ:[Me Me Me Me

Me Cl

Me OMe

Br Cl\é /([j/Me OMe Cl Me Me
Cl Cl

Me
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wherein RO is O or NO2; RLCA is Cl-4alkyl; and R10 is
sel ected fromthe group consisting of (Cl-4)alkyl,

w@ 8R4/85wyx| oal kyl , 10 (C3_7)cycl oal kyl - ( C13) al kq1/CA2003/001870
(C2-6)al kenyl, Q(C1-6)al kyl, S(Cl_6)al kyl, halo, CF3,
OCF3, OH, NO2, CN, -NRNIRN2, -C(O R21,

-(Cl.3)al kyl -C(O R21, -C(O OR22,

-(C1_3)al kyl -C(O OR22, -S02-(Cl_3)al kyl-C(0O OrR22,
-(Cl_3)alkyl - C(ONH2, C(ON

- S02- ( C1-]6) aé:h%' , S

phenyl %
- pyrrol wher e
pyrrolyl Tmay have ¢ i 4
fromtheMgroup conBrsting ofChal o, NO2CI C1_3-al kyl and
CF3; wherein R21 is (Cl-4)alkyl; and R22 is H or
(Cl-4)al kyl; wherein RN1, \RN2 each i ndgpendently
represent, H.Qr 4Cl-6) whereby RN1 and RN2 ma

be covndedh ot he m ¢ oge

with theds20 atom rieh t hey ached

to 7-menbered heterocycl el whereby the -CH2-group at

the position 4 of a 6 or MMEenber ed het er ocycl e may be

repl aced by -0-, -S- or -NRN3- wherein RN3 represents

H -C(OO0OR22, (Cl_6)alkyl, (C3_7)cycloalkyl or

g E:IBS_ 7; c?/'ﬁieoaslelqpber(d(ﬁg.ta);alirkﬁlwher&m g&;’ @nﬁﬂﬁnfiss é‘k:@rh?ound of
1-4)a 4. . The .us cecordi to claim1 for

treati ngfg%fllfl{l/a i%%}NéSEeImOES '%%‘ﬁ%‘??‘iﬁ?@ tﬁgaﬁ‘ﬁi“ﬂicg?%?tlnﬁd’f‘t 0 a

human infegted with H'\V, a,therapeutically effective

y 2 a deMened i n
romthe g
2004/ 050643 PCT/ CA2003/ 0018 consi sti

Me\¢3r Cl Me cl cl
Me » :

CF, o] % jCl cl f Cl
CF; Me NC

o Cl
F cl cl Me \“
cl cl ‘ ‘
Me
Cl
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12C R12D wherein R12A, R12B, Rl12c and R12D each is a

phenyl of fornmula R13 R14 R15 5 wherein R13, R14 and
wrid4eswis | ndependently represents H, (Cl-4)alkgt/CA2003/001870

O (Cl-4)al kyl, S-(Cl-4)alkyl, halo, CF3, OH N2, CN,

Ph, 2-nethyl phenyl, SO2NH2, S02-(Cl-4)al kyl, C(O NH2,

nmor phol i no, 1-pyrrolyl, (2-NO2-Ph)CH2, PhCH2, C(O OR16

wherein R16 is H or (C 4)alkyl; or R12A, R12B, Rl2c

and R12D each is i cd Ni R17 10 wherein R17 is H,

(C14) al k_ly O (C1-4)al kyl, halo, CF3 or NR18R19

whel-ei n TRESISGAGCRID te 4B& Of m@@p@‘rﬁt@ﬁaﬁlﬁmﬁ 1 whefesythe compound is a

C 5%9?1‘& his H
gciw %Pﬁdkfhﬁﬁgi eqlﬁé%ﬁfdl In; too(r:l aim 14

mhereln the conmpound is a conpound of formula 1b

' N %sb%cpbrlalmgeggﬁe of mordbf tﬂ@gawl:ewtﬁ)i é&\tfvﬁgr%ﬁ tt(m)? compound

eflne I'n claim’14, and OA s H, , ,
i Prls azompeundipidonmda A aderein Wyisteddivdlent iadical elected fromhbe group
cor(% ﬂ’ .a conpound of formula I'b wherein R12C is
formula RL3C R14C 15C R4 -92 WO
200$f(686%%BCQGTR&AQd@&58?§1@VJGNR\Ah&(@maIRA%e Q12rd £l

L s

100y (Q@()ylmt andowhrreingbie {Grajaligieneagsgup is optionally substituted with OH.

1. The use according to one or more of the claim 1 to 9 wherein the compound
is a compound of formula 1 wherein W is CH(Rs)C(O)NH wherein R®is H or Me.

15 12.  The use according to one or more of the claims 1 to 11 wherein A% is

selected from the group consisting of

@ﬁ*%ﬁ he’s

wherein R? is (C1-3)a|kyl, halo or NO,,
R™, R" are independently of each other selected from the group consisting of H,
20  (Cyg)alkyl, (Csz)cycloalkyl, (Ca.z)cycloalkyl-(Cq.s)alkyt, (Cas)alkenyl, O(Cqs)alkyl,
S(Cie)alkyl, halo, CF3, OCF3, OH, NO,, CN, -NRN'R™, -C(O)R?', -(C,.s)alkyl-C(O)R?,
-C(0)OR?, -(Cy.5)alkyl-C(O)OR?, -SO4-(C1.s)alkyl-C(QO)OR?, -(C1.5)alkyl-C(O)NH.,
C(O)NHz, -S(0)-(C1.)alkyl, -8O2-(Cy,)alkyl, -SO2-phenyl, -SO2-NH, phenyl,
phenylmethyl, 2-, 3- or 4-pyridinyl, 1-pyrrolyl, whereby said phenyl, pyridinyl and
25  pyrrolyl may have one or more substituents selected from the group consisting of
halo, NO,, Cyz-alkyl and CF3;
wherein R*' is (C,4)alkyl and R% is H or (C;.)alkyl; and
wherein RV, RM each independently represent H or (C1.s)alkyl, whereby R™' and RM
may be covalently bonded to each other to form together with the N-atom to whtch
30 they are attached to a 4 to 7-membered heterocycle whereby the -CH,-group at the
position 4 of a 6 or 7-membered heterocycle may be replaced by -O-, -S- or -NRN*-
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one of R13C R14C, and R15C is other that hydrogen, and
R20Ais H M or Et; or RI2ZCis / Cd or <:]d Rl1l7c 5

wob@reswwdR17C is selected fromH M, Owe, d,PE/CAED3I001870

5

10

15

20

25

30

NH2, NHVe or NWMe2; and R2Z0A is H M or Et. 17. A
compound of forrmula 1: 10 Art-X-WAr2 1 wherein Ar'

IS NNNN N NROA,~ " N12 12C or wherein R12 is
selected fromthe group consisting of RL3 Me Me Me

Nz~ R15 &k Me | Me 15 R14 O F/ Me Rao 32 32 ao R

R3 heBsn R¥IrepR3eMNyER -CENORZL 8C 1 aikyb g Ent)sycldalkyBor, (C.7)cycloalkyl-

Cl- apgl 20 ] is N2, C Br, then RL3
ﬁhﬂj’%@"?‘é@égﬁt'Sép%ﬂr&c‘:@;ky'?- 03 VO 2004/ 050643
_PCT/ CA2003/ 001870 R14 R15, R31 R32 R33 are each
| N43PEndROLY oBELEEL LD LErh RHR. SRR robh
( Ceomdistingiadal kyl - (Ot _3) al kyl , (C2-6)al kenyl ,

O (C1-4)al kyl , |

S
RS
ﬁj/Rg ﬁ;/ (‘/\KRQ &/Rg é/Rg
’ R ’ =N , N? ’N/ and

wherein R?is Cl or NO;
R'"is Cy4alkyl; and A
R" is selected from the group consisting of (C14)alkyl, (Cs.7)cycloalkyl,

| (Cs7)cycloalkyl-(Cq.3)alkyl, (Coe)alkenyl, O(Ci.s)alkyl, S(C46)alkyl, halo, CFs3,
OCF3, OH, NO,, CN, -NRN'RM, -C(O)R?', ~(C.5)alkyl-C(O)R?', -C(O)OR?,
-(C4.3)alkyl-C(O)OR?, -S0,-(C1.5)alkyl-C(O)OR?, -(C4.3)alkyl-
C(O)NH2,C(O)NH_, -S(0)-(Cy5)alkyl, -SO,-(C1.6)alkyl, -SO,-phenyl, -SO,-NH,,
phenyl, phenyimethyl, phenyl-SO,-, 2—, 3- or 4-pyridinyl, 1-pyrrolyl, whereby

said phenyl, pyridinyl and pyrrolyl may have one or more substituents
selected from the group consisting of halo, NO,, Cy.3-alkyl and CF3;

wherein R*! is (Ci4)alkyl; and R# is H or (Cy.4)alkyl;

wherein RM, R¥ each independently represent H or (C1.¢)alkyl, whereby RV
and R may be covalently bonded to each other to form together with the N-
atom to which they are attached to a 4 to 7-membered heterocycle whereby
the -CH,-group at the position 4 of a 6 or 7-membered heterocycle may be
replaced by -O-, -S- or -NR"3- wherein R™® represents H, -C(O)OR%,
(Ci)alkyl, (Cs.7)cycloalkyl or (Cs.7)cycloalkyl-(Cq.3)alkyl, wherein R% is H or
(Cqaq)alkyl.

14. The use according to claim 1 for treating HIV infections comprising
administering to a human infected with HIV, a therapeutically effective amount of a

compound, represented by 1b:

Ar® -X-W-AP 1b
wherein X, W and Ar? are as defined in claim 1 and Ar® is selected from the group
| -91-



5 (Cl-4)al kyl, halo, CF3, OCF3, OH NO2, CN, SO2NHZ2,
S02-(Cl-4)alkyl, C(OOR wherein RLis Hor

W@ gb445@mhkyl , or NR2R3 wherein R2 and R3 each PCT/CA2003/001870

10

15

20

i ndependently is Hor (Cl4)al kyl; R30 represents H,

a, Br, COQ(Cl-4)alkyl; 10 R12Cis. a phenyl of

formula R13c (_Rl4c R15C wherein R13C, R14C and R15C
each i ndependently represents H, (Cl-6)alKkyl,

(C3.7)cycl oal kyl, (C3_7)cycl oal kyl -(C1. 3) al kyl,
(@B?'&W@éﬁyl O(Cl 4)al kyl, S 15 (Cl-4)al kyl, halo,
CF3, OCF3,.0OH, NO2, CN, SOZNHZ SO2- (Cl 4) al kyI N
C(O)QﬁmArel n R C%H or (CL. 4)l3}f'?{ 04 gNR2 N

wher ei n

R ea epen%;\ is Hor N
(C14) al kyl ; provi ded th?ih sat | &ast oFQﬁcof R13c Rl4c R'20
and R15C is other than hydr ogen R12C is R30 R32

R32vh\erém R®8, R"E, R&ladd3R1*Pedchisd p‘R%AyI%@fo‘Mﬂ@léel n R3 R31

R33 are as defined hereinpefore; and R20A is H,
(01 4)al kyl, (C3_7)cycloal kyl t ®"
(C3_7)cycl oaI kyl - (C1_3) al kyl wherein said alkyl,
cycl oal kyl or cycl oal kyl al k W be nonosubsti t ut ed
with -OH, and 25 X is S or Wis CH2C(O) NR6 wherein
R6 is Hor (Cl.4)alkyl; and AR is selected fromthe

gr b - 94, )
C%“‘%A%gﬁ’/ g Saéil{lﬁ\@%%%ﬁﬁ){)ég%éé&ts% {Ciglalyl, O-(Gr)alkyl,
R15-@0) aFRyOhNORCIBa, OH, NO,, CN, Ph, 2-methylphenyl, SO,NH,, SO-(C14)alkyl,
C(O)NH,, morpholino, 1-pyrrolyl, (2-NO,-Ph)CH,, PhCH,, C(O)OR"® wherein R is H
or (Cy4)alkyl; or

R'?A R'?2 R'C and R'*® each is
R17 N

wherein R" is H, (Cy4)alkyl, O-(C1)alkyl, halo, CF5; or NR'R" wherein R" and R"
each independently is H or (C44)alkyl;
and R? and R?” each is H or (Cy4)alkyl.

15. The use according to claim 14 wherein the compound is a compound of

formula 1b wherein Ar® is

QOA/4 N

'120

R

wherein R'%C is as defined in claim 14, and R®* is H, Me, Et, Pr or iPr.

16. The use according to claim 15 wherein the compound is a compound of

formula 1b wherein R'?° is a phenyl of formula

13C
R

14C
R

15C
R
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and R10 wherein RO is halo or NO2; and if R13 is C

or Br, then RO may al so represent (Cl_3)al kyl; R10,
worldb4msm43 ndependent |y of each ot her sel ect ed PeDOALI08/001870

group 5 consisting of H (Cl-6)alkyl,

(C3_7)Cycl oal kyl, (C3_7)Cycl oal kyl -(C1_3)al kyl,

(C2_6)al kenyl, O(Cl-6)al kyl, S(Ci-6)alkyl, halo, CF3,

OCF3, OH, N2, CN, -NR NRN2, -C(OR21,

- ( Aldad pit ; 3 Y

o g,'*-s 2 q.ié) e‘ﬁa%ﬂd ) é?]*kmﬁ?e%"n""%{» Ple, O,

( CISMy,BEtyBr, ShdF, RE2 NQ,, CKD)OH,(@D)AMelok ¢(Q)QED, provided that at least
- ( 3 ey RE( Q) NES | N = al. Kyl : 12¢ ;
-s%’-e(‘)é?_e) R ky?Q?d sdg(’@;ﬁﬁgﬁa;‘/f‘%r%ﬁégﬁf‘% '%ﬁ'e'?w"ﬁ"f Bt orR™is
phenyl met hyl , 2-, 3- of 4-pyridi , 1-pyrrolm,

wher eby said .@ﬁ; ridi Pyt © have

one or nore sub s sel rom-t p

consi sting of halo, NQRI7Cl_3-al kyl and CF3; 15 or a
pharmaceutically acceptable salt, ester or prodrug

5t hewteméin RIE.is Selected frpmuihdMe fONMer @uF 2CR,, NelgdvidiMeagr Ndle,; and R
cl aj 7 rein Art is NNNNN" 20A ),/ Rl2 or R
126}%53 il./Igom'er ein R12 is selected fromthe group

consisting of R13 M M R30RI5\ I \ \ R32 1 \ \

R3 30, R14 R33 R31 R33 20 wherein R13, R14,
Rlé‘,ﬁRz&?o %{’%dgﬁermﬁ%zﬁgnd R33 are as defined in
claim17. 19. The conpound of fornmula 1 according to
claim 18 wherein R13 reprege of Br and 25 if RO

is N2, C or Br, then Rls'érrrh%)?ﬁ’éﬁ;o {epresent F or
Cl—layheréiﬂ:erIBS - 95.

10

,N—»\ /«N_L
20A
N.N R N

L 12 1 12C
R or R

wherein R" is selected from the group consisting of

R' Me Me Me

R' Me Me

14
5 R , Me , OMe F o Me ’
R¥
L SR Ay G
a O
RY R R R NMe,

1

and :

R™  represents Cl, Br, COO(C,4)alkyl and
20 ~ if R%is NOj, Cl or Br, then R™ may also represent F or CHj;
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WD 2004/ 050643 PCT/ CA2003/ 001870 R31 R32 R33 are each
i ndependently selected fromthe group consisting of H,

w@ 8b485mhkkyl , (C3_7)cycl oal kyl, PCT/CA2003/001870
(C3_,)cycloal kyl -(C _3)al kyl, (C2_6)al kenyl,
O (Cl-4)al kyl, S-(Cl-4)al kyl, halo, CF3, OCF3, OH,
NO2, CN, SO2NH2, 5 S2-(Cl-4)alkyl, C(OOR wherein Rl
is Hor (Cl-4)alkyl, or NR2R3 wherein R2 and R3 each
|nd§pe,gdently is Hor (Cl-4)alkyl; and R30 represents
a or 20. The conpound of forrrul a 1 according to
oneRYrR¥pre of the clains 17 to 19 10 wherein Wis

N ees e B nipe fBARR I aP AohIhd ol eSithiMlich Halb etk
i's sel e dCag)cyalaatl, (6. geysigalkybits b etkyh (Cefalkenyl, OO @M, S-

4 1%, Mg, 55 i o o . Gy Sy s Mol oon

| S CH2 VQ)exets RitieHeir (CRfalkys, driNR°R{ @herb)ralRkand Rbeath - 96

WO 2004/ Qg&%ﬁgef&”ﬂ‘ 9%2(28 )QQ}870 Ar2 is

R* represents H, Cl, Br, COO(C;.)alkyl:
10

R™C s a phenyl of formula

13C
R

14C
R

15C
R

wherein R™*®, R'° and R'*® each independently represents H, (C1.)alkyl,
(Csz)cycloalkyl, (Cs.r)cycloalkyl-(Cq.a)alkyl, (Coe)alkenyl, O-(Cy4)alkyl, S-

15 | (Ci4)alkyl, halo, CF3, OCF3, OH, NO,, CN, SO,NH,, SO.-(C44)alkyl, C(O)OR'
wherein R' is H or (C,.4)alkyl, or NR’R® wherein R? and R® each
independently is H or (Cy)alkyl; provided that at least one of R'*¢, R™¢ and

R'¢ is other than hydrogen; or R'% is

R’ |
32 .
R R R31 R33 R

20 wherein R*, R*, R%, R* are as defined hereinbefore; and

R® is H, (Ciu)alkyl, (Cs7)cycloalkyl or (Cs7)cycloalkyl-(Cys)alkyl-, wherein said

alkyl, cycloalkyl or cycloalkylalkyl may be monosubstituted with -OH: and
25 XisSorQ;
W is CH,C(O)NR® wherein R® is H or (Ci4)alkyl; and

Ar is selected from the group consisting of
-94-



RO INZ wherein RO is halo or NO2; or Ar2 is RO RI10
5 wherein RO is halo or NO2 and R10 is halo; or Are

WO 200R9506RL0 wherein RO is halo or NO2, and RLOPCEHCARM®3/001870

10

15

20

25

hal o, OH, NO2, phenyl, C(OOHor 10 C(O Owe. 22. The
compound according to claim17 NN R20a--~,' N 12C

wherein Arl is R and 15 wherein R12C is a phenyl of
formula RI3C R14C RI15C wherein R13c Rl4c and R15C

each i ndependently represents H M, Et, Pr, iPr,

tBu, OMe, OFt, SMe, SEt, Br, O, F, CF3, NO2, C(O)
C(O Owe or O OEt, pr |deg t hat | east one of
R13c Rl14¢ 5C i, Rt'han 20 ydhe)gen RO

is -97 / 0506 ﬁzo%e Cd 01
wherein R' 1'S\sgl ect edo H g, F, CF3.,l4
NH2, NHMe or NRE2; R20A is H N& Bt aRr or iF.

wherein R? is halo or NO,; and if R™ is Cl or Br, then R? may also represent

(Cradalkyl |
R'", R" are independently of each other selected from the group
consisting of H, (Cq)alkyl, (Cs.7)Cycloalkyl, (C3.7)Cycloalkyl-(C.3)alkyl,
(Cae)alkenyl, O(C.)alkyl, S(C45)alkyl, halo, CF3;, OCF3, OH, NO,, CN,
-NRYMRM?, -C(O)R?, -(C4.5)alkyl-C(O)R?', -C(O)OR?, -(C1.3)alkyl-
C(O)OR?, -S0,-(C1.3)alkyl-C(O)OR?, wherein R*' is (C;4)alkyl and R¥ is
Hor (Craalkyl;,
-(Cis)alkyl-C(O)NH2,C(O)NH,, S(O)-(C1.6)alkyl, -SO2-(Ci6)alkyl, -SO»-
phenyl, -SO,-NH,, phenyl, phenylmethyl, 2-, 3- or 4-pyridinyl, 1-pyrrolyl,
whereby said phenyl, pyridinyl and pyrrolyl may have one or more
substituents selected from the ‘group consisting of halo, NO,, C,_s-alkyl
and CFj3;

or a pharmaceutically acceptable salt, ester or prodrug thereof.

18. The compound of formula 1 according to claim 17 wherein Ar' is

N. 20A
N, A

R R

or ;and

wherein R'? is selected from the group consisting of

30
R Me Me R
15 " R®
R R 0
14 31 33 . 31 33
R Me R R R R

wherein R, R", R'5, R, R®, R*, R® and R*® are as defined in claim 17.

19. The compound of formula 1 according to claim 18 wherein
R*®  represents Clor Br and
if R® is NO,, Cl or Br, then R"® may also represent F or CHs;
R14, R15,
-95.



5 23. The compound of fornula 1, according to one or
nore of the clains 17 to 22, wherein Art is: NNN NN
wd 2o0anshewherein R 12 selected fromthe group CRPCBECARG08/01870

of: d M M M MEMC M B MM MB d MCUO

ad MCR3d jd))ad CR3MEN",&A FLO

& C Me &I Me -98 WO 2004/ 050643 PCT/ CA2003/ 001870
and CI ~ ~ 24. The conpound of fornula 1, according to
one or nore of the clains 17 to 23, wherein Ar' is:

NN Re®,R¥ N 12C 5 wherein R12C is defined as R12

in clai 323 aé?&' 0 d5anBe |é%?e%f+6hq‘ﬁ4 Zo sisting of H,
preferab yis npound of PUTA T
accor di ﬁ@14)@lkyin(§3@)pymlle/| (2% i)tbeilaalllql (@5 .a)0kyt, &zzf)lalke_nyl
Wher ein &901A5éfk9|,53-&‘%b%%ﬁﬂafof EF), 06, IOPUROZ XN! SHINIY,

5 SOg-(CM)alkyl, C(O)OR' wherein R' is H or (C;4)alkyl, or NR’R® wherein R?
and R® each independently is H or (Cy4)alkyl; and

R¥ represents Cl or Br.

20. The compound of formula 1 according to one or more of the claims 17 to 19
10 wherein W is CH,C(O)NH.

21. The compound according to claim 17
I _N
N. »\
N
éu
wherein Ar' is defined as and
15 wherein R" is selected from the group consisting of
é/ C(O)OMe éiMe Me Me
’ Me cl .
Cl
J:{j/Me [f:[CI Cl Br
Cl
Me Me
tﬁ ﬁj (&r CC
Me Br
NMe,
Xis S;

W is CH,C(O)NR® wherein R® is H or (Cy)alkyl; and
-96 -



10

15

20

RO |

i RO Rs RON RIO CYN N N RLOA and wherein R9

is d or N2 and R1QA is Cl-4alkyl; 15 R10 is
waedeaos@d3 f rom t he group consi sting of (Cl4) al Rgt/CA2003/001870
(C3.7)cycl oal kyl, (C3.7)cycl oal kyl -(C1_3)al kyl,

(C2-6)al kenyl, Q(C1-6)al kyl, S(Ci-6)al kyl, halo, CF3i

OCF3,

-(Cl_
-(cl
-(c1_
- S02-

phenyl met hyl , phenyl - S02-, 2-,
1-pyrrolyl, whereby said phen
pyrrolyl may have one or nore d
fromthe group consisting of hal®

OH, N2, CN, -NR""R\N2, -C(OR2",
3)al kyl -C(O R21, -C(O OR22,
_3)al kyl-C(O OR22, -S02-(C1_3)alkyl-C(O OR22,
3)294"?% C(ONH2, C(O NH2, -S(O-(C1-6)al kyl,
(C1-6)al kyl, -802- phenyl , 02- NH2, 20 phenyl,
org4-pyridinyl,
pffr i di nyl and
tituents selected
, NO2, Cl_3-al kyl and

ereln

CF3; V\hﬁ{b%?,é;n\%gs Hato &'&&Qﬁ)o | Kyl and R22 is H or

(Cl-4)a

N2 each i ndependently

represefyr i or (Cl-6)al kyl, whereby RNI 25 and RN2
may be coval ently bonded to each other to form
together with the N- -99 WO 2004/ 050643

PCT/ CA2003/ 001870 atomto whi ey are attached to
a 4 to 7-menbered heterocycle ¥ the -CH2-group
5at the position 4 of a 6 or 7-nenbered heterocycle may

be replmﬁﬁ%?é’nhylsrpa‘loorﬁo ahd RINFEBaovder ei n RN3
(O OR22

repr esent

(Cl_6)al ky1 (C3_7)cycl oal kyl

or (C3_ ﬁ%]srcl oal kyl - (Cl 3) al kyl , vvherei n RR2 is H or
5 (Cl-4)al kyl. 26. The conpound pf fornula 1,

according to claim25, wherein
C COOHH2NO C td d d
ICl cill i i or N

22,

O d NO d
S? S» SC2 | Cl

wherein R%is halo or NO, and R'® is OMe, halo, OH, NO,, phenyl, C(O)OH or
C(O)OMe.

The compound according to claim 17

PR

20A

N N
wherein Ar' is R and

wherein R'?¢ is a phenyl of formula

13C
R

14C
R

15C
R

wherein R"*¢, R'¥€ and R"*® each independently represents H, Me, Et, Pr, iPr,
tBu, OMe, OEt, SMe, SEt, Br, Cl, F, CF3, NO,, C(O)OH, C(O)OMe or
C(O)OEt, provided that at least one of R, R and R'* is other than
hydrogen; or R'* is

-97 -



SO2NH2 NH2 21, Use of a conpound of forrmula 1 as

defined in one or nore of the clains 1 to 10 16 or as
waledosns@d43 n one or nore of the clains 17 to 26PCDCA2003/001870

pharmaceutically acceptable salt, ester or prodrug

thereof, in conbination with one or nore other

antiretroviral drugs. 2S5 ". A pharnaceuti cal

conmposition conprising a conpound of formula 1 as 15

defined in one or nore of,the clalns

defined in one or npkRe t he a
phar maceutical |y ag e »sal

thereof, and opti onafl ang or Me el |y
accept abI e carriers. 7~4RA pharnaceutical conposition

for the or ven f H 0

2004/ oso‘%ﬁ@%ﬁﬁ %A"'fﬂﬁ?ge/r %R’P ﬁf"éecﬁ}/&n %ﬁﬁwwwmz,
conpoundanf R isri Me, EtaRr atéffri ned i n one or nore of

the clains 1 to 16 or as defined in one or nore of the:
clainms 17 to 26, or a pharmaceutically acceptable

%al 23. esTke campqundaf igmuleet, @ofordig Iondoihorasi td Qélms 17 to 22,
prepari NIh&eH ound of formula 1 wherein Ar' and Ar

are as de rned in claim1, Xis Sor 0 and Wis
(CRBRBA) 1_2 C(O) NR6, wherein RBENRSA  and R6 each

i ndependently is H or (Cl-4) aN r\3/)3\_corrpr| sing: a)
reacting a thiol -or al cohol rmula Ar' -X-H with an

w hal o al kanoi ¢ al kyl ester ofR ormul a

(- a) a4 TR SR IGL i 8 %08 208G i i  he

correspondl ng ester of formyla Ar'-X-

(CRBR5) 1 2 O , followed n h dr ol yS|s of the ﬁster Cl
to the c ondi ng ad¥lelowrerder RA Msoup
the latte id with an |c am ne jener al '
formula HNR6-Ar2 in the presgnce of a ¢ Iing agent
to obtain Mee correspondi ng gpnpound of fgenula 1 15 Me
wherein Arl, Ar2, X and Ware as defined in this -
claim or b) reacting a thiol or alcohol of fornula
Ar' -X-H whereffn Ar' and Xjare as defined in this
clai mw tMe i#ri de of flor gyl a Y-(CRRS%l 2C( Cl
Are wherei R5, RSA, and Ar', afeYy Yef | ne
this claim he pres of a base_ 1o obtalnth '
cor respondi ngygonpound of [fornula 1 40 -101
CF, Cl Cl Cl Cl
CF; Me NC
Cl
F Cl Cl Me \“!l
Cl Cl

Me
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20

25

SO

The compound of formula 1, according to one or more of the claims 17 to 23,

wherein Ar' is:

RZOA

wherein R'* is defined as R in claim 23 and is as defined in claim 17,

preferably is methyl.

The compound of formula 1, according to one or more of the claims 17 to 24,

wherein

AP is selected from the group consisting of

R’ R
9 9 9 9
sab i calleali o gl
R _N N N g R1OA

wherein R? is Cl or NO, and
R is Cyalkyl;

R' is selected from the group conéisting of (Ci4)alkyl, (Cs.7)cycloalkyl,
(Cs.7)cycloalkyl-(Cq.3)alkyl, (C.s)alkenyl, O(Cq)alkyl, S(Cye)alkyl, halo, CF3,
OCF;, OH, NO,, CN, -NRV'R™, -C(0)R?*', -(C;.3)alkyl-C(O)R?, -C(O)OR?,
~(C1.3)alkyl-C(O)OR??, -SO,~(C1.3)alkyl-C(O)OR?%, -(C1.3)alkyl-
C(O)NH,,C(O)NH,, -S(0)-(C15)alkyl, -SO,~(C1.g)alkyl, -SO,-phenyl, -SO,-NH,,
phenyl, phenylmethyl, phenyl-SO,-, 2-, 3- or 4-pyridinyl, 1-pyrrolyl, whereby
said phenyl, pyridinyl and pyrrolyl may have one or more substituents
selected from the group consisting of halo, NO,, C1_3-alkyl and CF3;

wherein R* is (Ci4)alkyl and R%is H or (Ci4)alkyl;

wherein RN', RV each independently represent H or (Cy.¢)alkyl, whereby R™
and R" may be covalently bonded to each other to form together with the N-

-99-
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atom to which they are attached to a 4 to 7-membered heterocyCIe whereby

the -CH,-group at the position 4 of a 6 or 7-membered heterocycle may be

replaced by -O-, -S- or -NR™- wherein R represents H, -C(O)OR%,

(C1s)alkyl, (Ca.r)cycloalkyl or (Cs.)cycloalkyl-(Cy.s)alkyl, wherein R*? is H or
5 (Cr4)alkyl.

SO,Me

Cl

v O

26. The compound of formula 1, according to claim 25, wherein Ar? is:
Cl o, Cl Cl
N~O_ , b v
,N
Cl @CI ﬁjCI
(];/CI ' | - Cl
or N
SO,NH, NH,

27. Use of a compound of formula 1 as defined in one or more of the claims 1 to
10 « 16 or as defined in one or more of the claims 17 to 26, or a pharmaceutically
acceptable salt, ester or prodrug thereof, in combination with one or more

other antiretroviral drugs.

29. A pharmaceutical composition comprising a compound of formula 1 as
15 defined in one or more of the claims 1 to 16 or as defined in one or more of
the claims 17 to 26, or a pharmaceutically acceptable salt, ester or prodrug

thereof, and optionally one or more pharmaceutically acceptable carriers.

29, A pharmaceutical composition for the treatment or prevention of HIV
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20

30.

a)

PCT/CA2003/001870

infection, comprising a compound of formula 1 as defined in one or more of

the claims 1 to 16 or as defined in one or more of the claims 17 to 26, or a

pharmaceutically acceptable salt, ester or prodrug thereof.

A process for preparing a compound of formula 1 wherein Ar' and Ar? are as
defined in claim 1, X is S or O and W is (CR’R**),., C(O)NR®, wherein R®, R

and R® each independently is H or (Cy4)alkyl, comprising:

b)

reacting a thiol or alcohol of formula Ar'-X-H with an w-halo alkanoic alkyl
ester of formula Y-(CR®°R®),.,C(O)OR” wherein Y is halo and R* is
(C14)alkyl, in the presence of a base, to obtain the corresponding ester of
formula Ar'-X- (CR°R®),.,C(O)OR", followed by hydrolysis of the ester to
the corresponding acid wherein R*=H, and coupling the latter acid with an
aromatic amine of general formula HNR®-Ar? in the presence of a
coupling agent to obtain the corresponding compound of formula 1
wherein Ar', Ar?, X and W are as defined in this claim; or

reacting a thiol or alcohol of formula Ar'-X-H wherein Ar' and X are as
defined in this claim with an anilide of formula Y-(CR®R®}),.,C(O)NR®-Ar?
wherein Y, R®, R**, R®and Ar’ are as defined in this claim, in the

presence of a base to obtain the corresponding compound of formula 1.
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