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wOo MENTI3EN The present invention relates to coP@DUAZIN;7/000845
conpositions and nethods for the 5 treatnment of human
I mmunodeficiency virus (H'V) infection. In particular,
the present invention provides novel inhibitors of
H V replication, pharmaceutical conpositions
cont ai ni ng_such conpounds and net hods for u5|n§ t hese
conpourt &EBHQR%OFM%MAMMMWOHEV'G'EN@&&Y'BWS EPLICATION
BACKGROUND OF THE | NVENTI ON Acqui red i mmune defi ci ency
syndr one {AIDS% i s caused by the human
|ﬁﬂﬂﬁ%ﬂ%ﬁ HE IMENTIN rus (HIV), particularly the H V-1

St r'eidpredtinveHfidreRidtys RIhPORAds, BRIpBBItISSs Aty mblh\{ds for the
i nfection targﬁ% the viral reverse transcriptase and

Spr Jte2BeNt AR TRRIMMENPEETisiRaCcY Ml (MO HNTeS AT &V Rertiayiarg the present

t arigedntiod pefestroveinfnibitdrs Bf KA repidatin, phia rM\éééUtlﬁaltoB&posmons

reverse tran cr| tas |nh|b|t and t ease |nh|b|t

oI REGERNING SUSTamRANnds ANgFagls <] S GeRe rrapounds i the

pr abdagmentdieneimesdionit is i nportant to di scover and

devel op new antiretroviral conpounds. Japanese patent

appl i cation 03-227923 descri bes coumarins with
10antBA¢rlldRoambioFiTu-|g|NvmloN corrpound of the formula: \

oy AR iR el sthdroRe BT ek 8o ) thénuman
py riana[n2dé&fidrgyivites (HIE), palticalady trse fHiv- thrﬁemosta:ndell'ﬂlyJapproved

h}ﬁﬁ%@aﬁﬁﬂ@ 1&%}%%?%@%1 Ilthlgavnralr rgéé/% g trI%rlq\s/cérz?asg and protease

pr rizijmes,avithiove a@dmnebappfro@drqnwtadgethg\gpng to imhiblgiviralrentry.
152CtWMhih Yhe %ggrls@ﬂangﬂz :?t%s%% IB@(#{ e rPrgtg &ﬁ\ﬁfgﬂ&eclasses, resistance
ve on have

repr esent at | ven
actafylly yo aystir\gmrb@s sresproblen. & benefdnfastsld irpartand pd diseaveoand

aSWeIoEWemlré?Mvﬁgltc%n‘g{otuﬁ this invention arise for

the one skilled in the romthe foll ow ng
description and the

Japanese patent application 03-227923 describes coumarins with anti-HIV activity.

20
A compound of the formula:
is described as a synthetic intermediate in the synthesis of pyrano[2,3-b]quinoline
alkaloids in M. Sekar and K.J. Rajendra Prasad (1998) J. Nat. Prod. 61: 294-296.
25

SUMMARY OF THE INVENTION
The present invention provides a novel series of compounds having inhibitory activity
against HIV replication. Furthermore, representative compounds of the invention
have activity as inhibitors in a cell-based HIV replication assay. Further objects of

30 this invention arise for the one skilled in the art from the following description and the

examples.
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exanpl es. -1 WO 2007/131350 PCT/ CA2007/000845 One
aspect of the invention provides conpounds of fornula
W@ 2007/1885R3 R6 C COON b R ax ' RZ (1) wherBCTICA2007/000845

bond a is a double bond and bond b is a single bond or
bond a is a single bond and bond b is a doubl e bond;

X is 0 or NRL when bond a is a single bond; or Xis N
when bond a is a double bond; R1L is H, (Cl_6)alkyl,

(C1. 6) hal oal kyl, (C3.7)cycloal kyl -(C1_6) al kyl -
aryl-(Cl.6)al kyl- or 10 Het-(Cl1_6)al kyl-; wherein
eadbnoispdaeof(thd ivpalidtyprovides compounds of formula (1):
(C3_7)cycloal kyl -(C1_6)al kyl -, aryl-{C1.6)al kyl - and

Het- (Cl_6)al kyl- is optionaIIyRsubsBltuted with -OH,

-Q(C1. 6) al kyl, -SH,
-NH(C1_6) al kyI or - N((
(a-6)al kyl or -O(CL_6)4g
bond; 15 or R2 is Opmtrengsond, b i's,a doubl e bond; R3

i's (CL 6)al kyl, (CL.®)haloal kylx (CE 6) al kéhy! ,

( C2ykrahkynyl , (C3 7)cycl oal kyl - (C1_6) al kyl -

ar I-(C16alk Het - (Cl. 6) al kyl - or -Y-R31 and
DO A S SAOUPIRARATBHFOTE k8 SIS eyal kyl | dene and

bond ¢ ipnd Fiowl I@B&Q’d aNdBERI BisYa dsudle B5nd and R31

C2)201 6) al kyl, 5991 6) hal oal kyl , (C2_6)al kenyl, 20

X 5 QPk YRy Whep banFpes @ sivaladand: ar yi |

(G CyghoRNher Edadd & k¥basie 86 (CL 6)al kyl - or

Het - (Cl 6 wher ei n each t he

(CIRG5 &l 16@1@1@1 ¢aloglid] (Gelr) cy@lq:a_lkxe)(ﬁad Yk pry-(Cqs)alkyl- or
100 C2_6) al,lﬁ[q C2_6) al kynyl,

(C3_7)cyc alﬁ I- 'Cl_6)alk I-, aryl - (CL. )alk l -,

Het - ( CL. \sf)%elrayaach Qﬁﬂme (Cvs) Pi%l' {7 i5peipalkg(Cys) @'&Hstanﬂ-lﬁ@eﬂla’kyl and
with 1 tl@et%Cs%‘)Qﬁ(&l' 1s%?d%ﬁa®%%sﬁtn@§%fﬂdém Ly(c _ﬁ%lkyl, -SH,

selected fro f’L , ano, O0xo
TG 6y y Ak, BHE dpkHar Nooralobseach of t he
ar Y @R (R Salkyk oP RS (CODAIKy Mv S 25 i1e Borlat © 5
15 or R%is O when bond b is a double bond:;
R*is (Cy4)alkyl, (Cy6)haloalkyl, (Cos)alkenyl, (C,6)alkynyl, (Cs.7)cycloalkyl-(Cq6)alkyl-,
aryl-(C,.¢)alkyl-, Het-(C)alkyl- or -Y-R*, and bond ¢ is a single bond; or

ond bis a single

R®is (C1s)alkylidene and bond ¢ is a double bond;

wherein Y is O or S and R* is (C,4)alkyl, (Cq)haloalkyl, (Co.c)alkenyl,
20 (Cas)alkynyl, (Cs.7)cycloalkyl, aryl, (Cs7)cycloalkyl-(Cq6)alkyl-, aryl-(C4.¢)alkyl-
or Het-(C,)alkyl-;
wherein each of the (C1¢)alkylidene, (Cq.¢)alkyl, (Cs)haloalkyl, (C,¢)alkenyl,
(Cas)alkynyl, (Cs.7)cycloalkyl-(Cq.q)alkyl-, aryl-(C.¢)alkyl-, Het-(C1¢)alkyl- and
-Y-R*' is optionally substituted with 1 to 3 substituents each independently
25 selected from (C.g)alkyl, halo, cyano, oxo and -O(C;¢)alkyl;

R* is aryl or Het, wherein each of the aryl and Het is optionally substituted with 1 to 5
substituents each independently selected from halo, (C,)alkyl, (C,s)alkenyl,
(C16)haloalkyl, (Cs.7)cycloalkyl, -OH, -O(C.¢)alkyl, -SH, -S(C1)alkyl, -NH,,
-NH(C1s)alkyl and -N((C1.¢)alkyl),; wherein the (Cy.)alkyl is optionally

30 substituted with hydroxy, cyano or oxo;
R® and R are each independently selected from H, halo, (Cip)alkyl and
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substituents each i ndependently selected from hal o,
(C1_6)al kyl, (C2_6)al kenyl, (C1_6)hal oal kyl,

w@ aR7/iyeyel oal kyl, -OH, -Q(Cl_6)al kyl, -SH, PCT/CA2007/000845

(6)]

-S(C1.6)al kyl, -NH2, -NH(C1.6)alkyl and

-N((C1_6)al kyl)2; wherein the (Cl.6)al kyl is
optionally 30 substituted with hydroxy, cyano or o0xo;
R6 and R7 are each independently selected fromH,

hal o, (C.- | kyl and -2 WD 2007/131350

PCT/ CAZQGTS%%SQ%*SL (CL_6) hal oal kyl; with the proviso

t hatithwhe prdvizadhat wiseera si ngl e bond and bond b is a
double hond; .and. X is NR: R is H, and R2 is 0; and
SRa | s RO AeA Ve EoBhe P Ao b 87y and
bond c¢ i¥isaNRY®liHbaiR? sltemn®3 i s not =CH CH( CH3) 2;
and whergjn Het is a 4- to_¢-nmenpered saturated,

unsat ur ﬁéa “B?“bé‘lt@ﬁ’ﬁj(ﬁﬁbenﬁgﬁefsggy I@qg'i?é\%i ng 1to 4

het er oatme ciaahudubapeadeshl y sel ected from 0, N and
S, or a 7- 4- nenber ed saturated, unsaturated
or ar on'é%i'ﬁ ”ﬂbféﬁé%’gpyﬁ[a?c?@ havi ng wherever possible 1
t 0 \ihdigih Hed @ #0510 BaembersdeRtndral LiysatehRet® drorhatRMelsrocycle
N and S; or a saJt or an ester

. thereof, 15 Anot her
aspect dIENG: 0 ARRIFRR I 250 PRRPERSEiSEIRsIPoFom O, N and S, or

10f or mul a 4 ¥-)toau-raempéret sateatbd Qaishiuréted ephbiatic $atdropdlycycle

ester thereof, as a nedic t. . Sti]ll another aspec

of thi s NEPONT SRV PERTRES 3 SiRlF RAEE Fod mdedsrienly selected
conposi tframm O, dloamar $;5i ng a therapeutically effective
amount__qf a cq und .of fornmula (1) or a 20
phaorrr?asc?&?trlacr:‘aelsf%%aeé%cgpt abl e salt or ester thereof; and

one or nore pharnaceutically acceptable carriers.

1 SAC Cﬂo%é’r%sb%% I%? Ehi%g%%t@ g):r]oﬁéest 41&02"“ 8&91%0& ’f%r@?a (hora

phar maceut according to t

i nwéhathaceutidallytacoeribble set rpestertbereof,lagasmedinamenther
antiviral agent. 25 The invention also provides the
use of a pharmaceutical conposition as described
her&ilirapthee agract phidistinenting provisies @rpharyacetisglitdommpositioa

e priBRY e Rpe@icall) Sfe@le ah@VihWt & &nddiha Sk idRula () or a

20 pharmaceutically acceptable salt or ester thereof; and one or more pharmaceutically

acceptable carriers.

According to an embodiment of this aspect, the pharmaceutical composition

according to this invention additionally comprises at least one other antiviral agent.

25

The invention also provides the use of a pharmaceutical composition as described
hereinabove for the treatment of an HIV infection in a mammal having or at risk of

having the infection.

30 A further aspect of the invention involves a method of treating an HIV infection in a

35

mammal having or at risk of having the infection, the method comprising
administering to the mammal a therapeutically effective amount of a compound of
formula (1), a pharmaceutically acceptable salt or ester thereof, or a composition
thereof as described hereinabove.



30 A further aspect of the invention involves a nethod
of treating an HV infection in a mnml having or at

wo e@k/1a35havi ng the infection, the nethod conpPCEHCAZ07/000845
adm nistering to the manmal a therapeutically
effective anmount of a conmpound of fornula (1), a
phar maceutically acceptable salt or ester thereof, or
a conposition t hereof as descri bed hereinabove 35 -3

007/1313 007/ 000845 spe
T eren of Modngoa FvabRS ey 0P RS Bf iy Girecton in o

| nfrea:hmhhawmgaor araeiskraf hdding thg irdectan, thlesrketbéd barapmgnd he
i nfect.ion.. e | Si Lo stel | :
rarde Sy B S PRt ey SR Bl R R Ao £odrBinaton of
coreb¢amapaund of formalachmp@apta@rvacduicallyl accéptpblersal or ester thereof, and
5phaa{t| CEYhd SRkt Xntﬁzﬁ&l%%‘eﬂp'o?a%?lngoé’iﬁ PHeRlort hereof, and
5 east one ot trvira gen or a corrp05|t| on
thereof Also within the scope of this invention is
t Neykis Gitfih 17 SRBBY A PledRhTlR (sklor3onBBAa bPRMnuIa ()
her el n, phar maceuti cal acce or est er
t he’feéé'ﬁbedf*tﬁre'f‘h@ a P'Faeﬁ‘?ﬁ%lﬁtca aceRp P\? ﬁiaf‘ff%@ﬁﬁedmﬁf?f)fafm the
MargEkmER\df BE HIV ifbctiodnSi a Gharh@yl Midds &t REIESEARihg thé—Q'nfectlon
Anot her aspect of this invention provides the use of

1%conpound of formula (1) as described herein, or a

phaxBues Wsh&@lof hiimoeioarévided the Qe 864 ebmbbefoe&ffommé () as
t he nuf acture of a ne canent f or the treat ne

f
an 995G 1755 REEBN ol 4 P]haémﬁﬁ‘ﬁ%["" ly $regPiRgletaltar e?ﬁeéﬂ‘eé?o‘c or the

havhagufadierel difaafiédi€dmentJorARe a8 glinidn®8Bdn BBPRECtON intimemmal
i nvention refer %1 article of manufacture
odrbete

corﬂﬁyngl%ﬁtQSk BfedPPective to treat an HV

15 nfection; and packagi ng material conprising a | abel
whi ¢h_i ndi cat
tr =BT PGk hie UerGRERE R 6 AR BB R SR8 comprising o
conanpesiioa effect}yeljlandean‘arf leivinofeatigr; pna(paol{aym’g)nbmrlalmmpnsmg a
20 Iétgléf dh‘%ﬂg.&’étgg‘trfal‘t‘ﬁ{ no?]ﬁj% |t|8§|c|a>{ Pg%%g? Loat?eaef m‘cfg%tion%lr){ HIV;

ester t er asp
r elvehessinttioe eompeediton aimprings blcpmpgummef foepla dabcandiog to this

20! VoY bl gqameaf.%m%gb&fowyga& & %ﬁler%érs&l | ve

amount o or a salt or
ester thereof, under condi tions where replication of

Hl \étlllsan%ﬁ]e'r QQ;')JH Bﬁl‘ﬂls iy Bﬁ‘?elét@g ke éﬁcﬂj 5fhﬂ1|ﬁﬁn§’§1e95phcatlon of
I nvention 1Is t he use of a conmpoun
HIV comprising exposing the virus to an effective amount of the compound of
formula (1), or a salt or ester thereof, under conditions where replication of HIV is

25  inhibited.

Further included in the scope of the invention is the use of a compound of formula

(1), or a salt or ester thereof, to inhibit the replication of HIV.

30  Yet another aspect of the invention provides a derivative of a compound of formula

(1), the derivative comprising a detectable label.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
35  As used herein, the following definitions apply unless otherwise noted:

-4-



(I), or a salt or ester thereof, to inhibit the
replication of HV. 30 Yet another aspect of the
w0 pooensizem provi des a derivative of a conpoundP@f/CA2007/000845
formula (1), the derivative conprising a detectable
| abel . DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions 35 As used herein, the follow ng
definitions apply unless otherwi se noted: -4 WO
2007/ 131350 PCT/ CA2007/ 000845 The term "substituent”,
as used herein and unl ess specified otherwise, is
I ntTerdecn tsubstiteant”,as uatd hereiraand ahlesy spgctiep otfterwise nmyntended to

. h h
o TR 8 BB e L SERBAD P

atom ul'e or fra
t heretarbatomhdrcmyvathdr dtanb h/e_'romra&y foam peridé d maeaie drfeagment
sONGh LY RR VRS therifSbe bHEd o

cont ex?{g% a SpeCItth o m)FecuI e or ?%%g{n@ﬁ?]i){agoedregoa?aﬁ'
ar eSubistitventateootemyilated in the cootextrd i spgrifip moiegylesor fragment thereof
co , - [ Lk ' ;
¢ R HRAE R RS TP L BB, coibcu RO SuBi b fthebBgnized
whéveheseskilledamtherareger, either alone or in
conbination with another radical, is intended to nean
acyclic, strai ﬁ(\l;t” or branched chain alkyl radicals .
10c onith&i tﬁf“ﬁg(cﬁ—h)é i ap ysed bereinowhatedhi is an! géﬁveﬂ'tk‘iﬂ afone or in
I NCorisatioR WithiahothePFadidaid RErded tdrﬁfeabf'ac%cﬁﬂ:,hétllai ht or branched
propyl (n-propyl), butyl (n-butyl )D 1- et hyl et hy] _
(i s(@gﬁ}%lﬁ@f&)d’lc s_q;f;g{tzﬂg}lpg,frgﬁw to(%gﬁr_ Bmaggn)s’. Cie)alkyl” includes, but is
(2£ rfﬁzit hr{;ltfd fbpkﬂetﬂﬂl,i‘e‘ﬂrﬁ%?% (n-éﬁoibylgirt]iﬁf%ﬂ g"bkl)ﬂ)lﬁylﬂwl-méfﬁylﬁtéhyl
ert-bu . pe n e . e abbrevi ation ]
e risoato B oo ooiy 2rae B PP LR dupaimsihylethy
150 e n@reisut), PeaRyandiay ThPabbenaties M@ dengishyinethiydroup; Et

3" BB ATaY Begrb e R B b SRR s

as grsgy Buedemiotes anbigylejroumandstBardenoteaget, 1 -dahéthgethal groep.
or in 20 conbination with another radical, is
i ntended to nean acyclic, straight or branched chain
al Kife teandi'(€al)slkglatenal as ngpd rayein lwhereim rciarapontegé gisher alone or in
whi ) . ol r nt. t her eof
Zoas C§pnsbu aglPPtQ\Etg%?m{h%é?aé%%? %l}%’\'ﬁ&%ggg%&ggﬁgg@uc, Qn%lg%?or branched
" ( Chat) alkw yadichdseontdiniop drdes] tdoutarben atsimd winich ek handed to a
= N
c I%nole&h@%ﬁr%e ﬁg?{f% , BS 5@9?#2&%%5%%@5&/ glgogtglg'tﬁgﬁd.

Unl ess speci erw se,

" ( Cm)aikigened énpdrdes sbubririeotdimited te.EhbcGhigalds, CHaCH.CH=,

I ndijvg dual stereoigeners where possible, including

but ﬁo‘tcgrﬁted to( Eb@d (Z) isoners, and m xtures

t hey eof . V\hend H,c—"
an

25  “(Czn)alkylidene” is understood to encompass individual stereoisomers where

groups. Unless specified otherwise, the term

possible, including but not limited to (E) and (Z) isomers, and mixtures thereof. When
a (C..n)alkylidene group is substituted, it is understood to be substituted on any
carbon atom thereof which would otherwise bear a hydrogen atom, unless specified
otherwise, such that the substitution would give rise to a chemically stable

30 compound, such as are recognized by those skilled in the art.

The term “(C,..)alkenyl”, as used herein, wherein n is an integer, either alone or in

combination with another radical, is intended to mean an unsaturated, acyclic

-5-



a (C2_n)al kylidene group is substituted, it is
understood to be substituted on any carbon atom
wao b@rasf3smhi ch woul d ot herwi se bear a hydr ogenP@r/GaR007/000845
unl ess specified otherw se, such that the
substitution would give rise to a chemcally stable 30
conpound, such as are recogni zed by those skilled in
the art. The term"(C2_ n)alkenyl , as used her ei n,
wherein n teger, either alone o

cortPeit Pr Wa a}leﬁ’ LBt Reical containing o ’h‘faé haréatom AE/gst two of
an whicraarersahded toaeautl oter by WALROBSHA] BX@DPles of such radicals

PCT/ 00084 . Strai nched ain ra
cont i 84t et Eried o pBRu ], AFohanE A figh B =R -buteny.
whildilessr spebifind ethehoiseabé tart1¢C,. Hylkenyt dailrhderdtoodito encompass
aﬁﬁ@v.gﬁ?u%ﬁeé@%&néé%e@é éﬁsnﬂ%ll&gudmgg n%%_ﬁrgﬁ%%té)ngﬁ) ,and (2)
an dsdmérsat andyinixturéinthessof sWoeen fi(Ed.,)atkbmyl g, is sliestitudednit is
I

%B)c?u (*ﬁe@%beersglg&ltlf@g% ngr\ﬁ/%grt}oﬂ a émglﬁge)rggfsﬂ/vfﬁfh \gould otherW|se
notbelar aihyedgen a{ol), ualess (szyciflecs@hemse aneh makmrsgbstltut:on would
t h Lﬁﬁ‘ﬂé/ r ' . .

ed'\%)ﬂc éarté\?oo t' a(ﬁ%‘e? sﬁelbst Haund SUch dgﬁa;égé;@ gg%&gﬁgmdsé skilled in
10t héh%éft whi ch woul d ot herwi se bear a hydrogen atom

unl ess specified otherw se, such that the substitution

vvoul d give rise to a chem cal :N% stabl e compound, such

o

Hiederp dogmrkuey bps uped Bergini Whegin mis argintager. gither ajpne or in
t erd&ntﬁr@mﬁ%ﬁhl@r’wamer radfsal, @%%H@J@H% MealBBRsRuraté® a@?chc
inte ei ther al one or onbi nati on with anoth

" aciigiht of RraneskRNBe g cAEERNANNG AT SATBeN SI9EYRe i lgast two of

155t rvam@héreqmnbé@méw\ dtheéri by dt&ﬁleQﬁJndCE’iHn%lé% agsdcma&@alg include,
carbon at whi c are bonded

eactt Biset "Bve@q Fe*wé' QmPy”éxgﬁfﬂpé@y o?”dshEthP%ldWé‘SP@
|2 nqlcy Q)El,kyr;)h) gto#@rnesmtﬁbtéltdtedﬂlthﬁdndleﬁstoedi h}/lﬁéfnklgt?s&hﬁéc?@y ffg;} carbon
r,opyn
PEER o Rith fotH Dbt BRETA bR GRS B sl iR
ﬁnwtlmawba@n?ummah tlhdaeulsm;ftutmhlvmld/\g)ué ds@tdmcwdrgﬁilﬁeﬁbé?
20 ydé'oﬂﬁlg)ﬂpg S ag%r caalﬁlg £¥ %gae P'E)' eJlgﬁfi%?ré

Ptuti 6n woul ally
stable 20 conpound, such as are recogni zed by those

Sk"!tﬁeetgrnH rlCtg %QBLIK%TQseuéeqﬁgrelg C@hé%%ﬁ lls?%l mggler ae‘ci"[her alone orin

her ein, t eger
in CO@&mtlnawltb@nwf‘eh reghaal, ieintengdd @mean@ qynlbelhvl@dbstduent

m%n%wﬁﬁ(&*r%'éﬁélm %Hr%%b d‘h?{)énd ﬁelﬂﬁé’é HuPR ot @thgod &OcyBiopropyl,

carbon atons and inclu is not limte
25cyCQY6|SP6M5/P¥C|°JJ§”MA@V@BWVI anctgxslobgeit vyl , cycl ohexyl
and cycl oheptyl The term

C3_mcyclo & | kyl" as used herein, wherein
n aTrﬂ? tein (3 b}wﬂoal yl- (C1 n)alkyl- as used herein, wherein n and m are both

integers, either alone or in combination with another radical, is intended to mean an
alkyl radical having 1 to n carbon atoms as defined above which is itself substituted
30  with a cycloalkyl radical containing from 3 to m carbon atoms as defined above.
Examples of (Cs;)cycloalkyl-(C4)alkyl- include, but are not limited to,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 1-
cyclopropylethyl, 2-cyclopropylethyl, 1-cyclobutylethyl, 2-cyclobutylethyl,
1-cyclopentylethyl, 2-cyclopentylethyl, 1-cyclohexylethyl and 2-cyclohexylethyl. When
35 a (Csm)cycloalkyl-(Cy.)alkyl- group is substituted, it is understood that substituents

-6-



i ntegers, either alone or in conmbination wth another

radical, is intended to nean an al kyl radical having
wa2a400/18136@r bon atons as defined above whi ch i sPCT/€8b{07/000845

substituted 30 with a cycl oal kyl radical containing

from3 to mcarbon atons as defined above. Exanples

of (C3_7)cycloal kyl -(C1_6)al kyl - include, but are not

limted to, cyclopropylnethyl, cyclobutyl nethyl,

gzgql]%gent c@lea?t;%/ en‘thfr&qy&%é&(}ﬁé@%%lﬂ(yllﬁomon thereof or both, unless
1- Cspéblﬂwbty]bﬁmm|sucl2frmy01e(ﬂw>§ty'tbﬁdmbuld give rise to a chemically stable

1. RBRE T Ry it ErehaRedy PRI Mot 35 a

(C3_mcycl oal kyl - (C1_n) al kyl - group is substituted, it

Eé#%%%qggaég%fd %Q‘?\Lée&h% ﬁ}élc\)%t% |onjv§ﬂ11 a%%ther radical, is

cy dhteadidd/fo roeart mearabkxdllc pmrmatlomnqrtwycélofgr@rp dyotdining 6 carbon

unl h gnﬁ.

S ubg(?rﬁ% @Qﬂ%%&)@%@ﬂhg%%é é’c%gdgsh an? s bere? c%rPocycllc group

congueaay e carpra@tmaﬁ@turaé@b@rmr@ewr@?d tAchb@clgcv@s betds inat limited to,

th ls

PRy il nd R BRHy, AR, PRl ron i o

10|nﬂ@h@éﬂmpbmwban a carbocycllc aronatlc monocyclic

group containing 6 carbon atonms which may be further

fused to a second 5- or 6-nenbered carbocyclic group

whi 418 taey “9d-(Gr-oatsyT @s usgd eeipdvhsreinRdaail indeesd. eitheyplone orin

| n‘-‘doHﬂﬁrﬁatmh%th'a%ofh@F rddldﬂl tl@ﬂtér@ed tcPhH%EWan a'll@ﬂ@ﬂbébl havmg 1ton
i nd , 1-nap t et rahydr onap

PR @éﬁ‘&ﬁ'i‘ﬁ‘iﬂ*?oveﬂmd} it s NS &1 R el as

1548 déHiREd BS6WRI Bxambies oF aryn 1§)aw| nmlﬁ@emt &b hBermiaddane
or in s i ntended

0% Ao R, BED P AdneAy SR, RRhen s SiEnd AR oy ofighen an
as edﬁf cn@dlkab@roep\rmmtnused itseliidesstbsd thau§@dtiiehts ragy be

| 15 bove. Ex I f .
bR fPRSe 3rer beof e ar RGP telegspecivec
phgnryérwstehythch(tbetrm%smbstﬂutph e\rqull@@b%" Hﬁe %i@bﬁ[ywble

en_an r - a - I ou | S
20} o REN R B e Tl B thons Shted B B3 s ey e

attached to either the aryl or the aIkyI portion
th f |
thg{h%ﬂ r? H% %QPS CP%%%?\‘D%&O& Io\pgdorrllse hvgﬁ% %nqth%; radical, is
st amteed&XOtocoeqoal Adto Z}mernb@secasaeu ragscio gmazlﬁdteki)ortamsatlc
Skl t

ctlojel AU o 4 ALBrdoRr® o ipp BrdBRAL, SMGidm 0. N anc

25| s S |0mae7ﬁ¢teaj4mnnt@a¢d aatmatQCb ufsatenatest @dremealic ketewpolycycle
[ c

ot oy B aene R pRSHIR 116 (R Be BT S ottt idcien from 0
25 Nsangp, anlgss %n@cmd mﬁbms@dwﬂﬂaﬂ @rReteriouniin sabsliteteedt isr

ar QRkifodithef QBRIYENE Wy be attached to any carbon atom or heteroatom

thereof which would otherwise bear a hydrogen atom, unless specified otherwise,

[¢)]

(=]

30  such that the substitution would give rise to a chemically stable compound, such as

are recognized by those skilled in the art.

The term “Het-(C,.n)alkyl-” as used herein and unless specified otherwise, wherein n
is an integer, either alone or in combination with another radical, is intended to mean

35 an alkyl radical having 1 to n carbon atoms as defined above which is itself
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havi ng wherever possible 1 to 5 heteroatons, each

i ndependently selected fromO0O, N and S, unless
w@p®cigized ot herwi se. When a Het group i s subsPCT/aazm;7/000845

it is understood that substituents may be attached to

any carbon atom or heteroatom thereof which would

ot herwi se bear a hydrogen atom unl ess specified

ot herw se, 30 such that the substitution vvoul d give

ooty Ba G % ABLuwbell AR AR AP BUGHoR o Fofic ation

Hencna@:l, _bn) areknpt imied tmsﬁmbriy&me&hyi fandmethl/lesipesdimgethyl et
oL S e BBy ol AR A SRR BB e e
mealthe38n Met-@&yélkylfmomals duaiitntgd Lit tsmndemdwhaatwﬂ‘swents may

petic0s Bootins e islel hid R0 phriph e Sahetrigda ppecinec

as aledrivisedsaihatiet thExab\spitm*@nMouHegweé @se ta))aatl'bqrhleally stable

| nCJ Vrﬁg)u“g%ucﬂ ga?@]; co? %cﬁg{ fh%ﬁe "sﬂh&d‘%'n}ﬁ/?&ﬂy'

fury 7 ridinyl met hyl,
3- pyrldlnylnethyl 4- pyrldlnylnethyl

l .
QUI-ﬂ% )r&lrt %ﬂom %gﬂjsgagesélrtgtl?t?ﬁ@&?qﬁ?aq Cs) S or N.

t0under st ood that substl tuents may 5 be attached to
el tﬂ%"teﬁ#%é’%‘oc "t%%s@blﬁlé eungﬁclﬁjhmE cﬁ%fj oMerRRENeither alone
unl ess speci erw se, suc e substitution
wordn g@rv@naﬁ'%fvft'ba@twéﬁﬁﬂéﬁl 'rsyntgm%ﬂﬂ te mméutﬁ&’ mgeared

as fRalcBCRHUMFERIRY aFdiRsR neldrbbyRR ddhtdiMRg fbin 1 tHEheteroatoms
term "heteroatom as used herein is intended to nean

0, egchindgprendentyiseleciedfionhe: Brandydi0e@ nagnayalent reeical gerived by

152N Grebhal 8% aFiY8RIgEh %ﬂ)thHé%fVMnS & xafiid¥esf Bt RABterddycled include, but
conbi nation with another radical is intended to nean

a e gt iRdIBeRsding oY 8%, tetiaydiaivian By dipibiorheRe,
hettﬁlé@@wm&omh@héllﬂw&er Of@pheh@ férdhebﬁé.@cﬁé QR%dazBRCRoxazole,

d dent ted f
%é@é@%ﬁ?otlﬂéa?'sa tagele (aep Twetﬁzq?%wapmsfp'aerﬁﬁ'aﬁo@@ﬁme
gt aﬂaztebméef)}’rall‘f,ﬂ,&wgﬁhéa @brphiahite, heth@hm;yrfﬂ_ng_s dyRgingde,
ut_ .are.not.  limted to, azetidine, pyrrolidjn

200 R R P R A R B SWEITE. ehf STbFteg rhgsaturated
ox amdl aramaty; deggwatiadsgherebf.ophene, furan, pyrazol e,
i m dazol e, isoxazole, oxazole, isothiazole, thiazole,
triazole, tetrazole, piperidine, piperazine, azepine,
di ateperme 'hetgmpolycytied adiussdhersindanouries| speeified otherwise, either
4- tané ruPB%bﬂSuorPMﬁH gr'&&ﬁer I%QI.C Iy[s |er H(?%N Orﬁéé:’n ? h%terocycle as
pyridazi ne, pyrazine an sa

25unigfineceleve fupet t@rcmeqrmaorel @thev at/crle/ ersclwmreg achrbotyme, a
t erBie DGR QRH %Wé?lﬁclea(ﬁf HBEAVARI® i caclngeﬁvéld%‘cfemoval of a

specified ot herWI se
hydrogen atom therefrom. Examples of such heteropolycycles include, but are not

U'I

limited to, indole, isoindole, benzimidazole, benzothiophene, benzofuran,
benzopyran, benzodioxole, benzodioxane, benzothiazole, quinoline, isoquinoline,

30 and naphthyridine, and saturated, unsaturated and aromatic derivatives thereof.

The term “halo” as used herein is intended to mean a halogen substituent selected

from fluoro, chloro, bromo or iodo.

35  The term “(Ci.n)haloalkyl” as used herein, wherein n is an integer, either alone or in
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al one or in conbination wth another radical, is
intended to nean a heterocycle as 25 defined above
w0 e®ed3t3so one or nore ot her cycle, including aPCT/CA2007/000845
carbocycle, a heterocycle or any other cycle; or a
nonoval ent radical derived by renoval of a hydrogen
atom therefrom Exanples of such heteropol ycycles
include, but are not Ilimted to, indole, isoindole,
benzi m dazol e, benzot hi ophene, benzof uran
berfPENAAN “ﬁb@i‘@iﬂ‘ﬁb%’ﬂc@' ipiatprear SxaRan aB@H‘ibﬁaﬁlcék'%ﬁV@g Tton

quidamdnRemb 20 @efiméd aktse v@r@ré’rﬂ dné @p%wﬁ)}'dﬂbg’@m at8fd are each
saturated, unsaturated and aromm eriva

t hdplgsed by Balosupstitientdaxageples %%@Pé‘Pﬁ'kV's!”?'H‘ﬂeeW&@ée not limited
t gltaealarcﬂnehaw,ogw_oétupﬁa.btélu?ﬁ&hw G:Jrcﬁrﬁbméthylf bQJﬁlilhdétrlhw rdltvoromoethyl,
chl oro or 1 odo. e ter oa "
o R oramal gl HRorea ety oot THES oS e
or in -8 WO 2007/131350 PCT/ CA2007/ 000845
i ca nt ende

an DB g Can oL PhaC T BBOH o8 4 BbHE B e chenatah: wherein n
defis a&dwtmmveatmhelbee or Dendrination eawth;athbtb@eradaﬁa:hnﬁnMed to mean

eac n%{)@? g{é&]dfup%e o'P@eS ] ?# grkél rgglf.‘,él havmgmptoenf’ca?bon atoms as
1°Ch|dﬂf'0ﬂ®ahwe Exaﬂnplesef HOH(G - 0Bligh Incudle thiy Bre rmt Gmide taypkthoxy

b ' L , . .
o SR RSP el HRSRIBLI, ppiyon s
d| f(DU@)rzﬁlét%Iand THedimethyiethox@({eaibutyat (GH:):CoP-). When an

P(rlédlcglsis gﬁ mh@é ‘?ﬂ ig uh@ér@{ogawggg%s}ﬁtutmgﬁ ﬂLen

|san| eer er alone or In co Ination wt
an d@héﬁlkvlmﬂm there§f |8h@fetﬁ@étﬂ1€tsybﬁ@awn wieLd Riyg cige & @ghemically

15f UrA18E cHAPpSGHR, 59crpss é&'e‘?&odn@z%%@'th&&vékﬂ@d I Ih% dht.

carbon atons as 10 defi ned "above. Exanpl es of
-0 (Cl_n)al kyl include but are not limted to methoxy

( Ckﬁ@t)sﬁm§LQQ8§rﬁlﬂﬂB&F‘Q@rbalk;@t?%@@%‘)ﬁséﬂw’@r@ﬂ%ﬂé?&ahgea]bly wherein

thyl et h
T G ARG L RS A 1 SATRGon AR 30 cahisintgnied t
Odrﬁégln_éﬁl') ahiky b’gfnﬂﬂlrlﬁ@t borileduUb sh |atk2l @dical Havin‘g 1 to n carbon atoms
under 0 subs
200008 B EhEP ST EXSTRS Chil- nIliBELe BT BH R imieovaethyitio
ri 9eHLS-) setbyiais ( 3CY'|235| ;ﬁbﬁ)bt!hb (@D'Ih JDBIQGtJHQSTﬁUCIheﬂN&eﬁfyﬂhIO
recogni ze n the art. s
SRS 49?**5 G-S:ead il s ki Slhin g iSubThEr rp.c-s-)
i ntwhemarg@aldiiy) radivet, eran omdlzsdaierwa*ttvegmafreofesmdhﬂs an
| Lnat.i h di
o 086 1 AT 8 N AL OS2k e S
25al kyidersémtiddalbelsabstitgted ondhen ( Caatfatﬂmhpamomﬁm.?eﬁ)fa&cﬂematmm
b | |
BB of i8S rinatol b RptiG. fey B B 3%
pr apgddnivied b@’@h@@m«ﬂlelgih the att. net hyl et hyl thio
(i sopropylthio; (CH3)2CH S-) and 1, 1-dinmethylethylthio

(tert-butylthio;, (CH)3CS).
The term “oxo” as used herein is intended to mean an oxygen atom attached to a

30  carbon atom as a substituent by a double bond (=0).

The term “thioxo” as used herein is intended to mean an sulfur atom attached to a

carbon atom as a substituent by a double bond (=S).

35 The term “COOH” as used herein is intended to mean a carboxyl group (-C(=0)-OH).
-9-



When -S-(Cl_n)al kyl radical, or an oxidized derivative
thereof, such as an -SO (Cl_n)al kyl radical or an

WO 30248330 n) al kyl radical, is substituted, eacPCT/€A2H7/000845
understood to be substituted on the (Cl_n)al kyl
portion thereof, such that the substitution would
give rise to a chemcally stable conpound, such as are
recogni zed by those skilled in the art. The term "oxo"
as t :
ot SR Ribeh T b LNGTABE, AR E S ER BIRUBER B B upsituted by
doubndiobarafoyr-eyuivarerds.tkamplasoioueh funstierat grdverasiutyalests
| BRI PAR iAfbriibh idfudd %?a%@aﬁmfédttgz SierE AhRBs, imides,

atom as 'a substituent b ond

t erhﬁmm@s é&‘%@@d"w » RhpgPhoRE éﬁ'ééde'tr@zomﬁaﬁ'aédes
sCarpgxuIBhiaEs (T ogﬂn&z) and%\l\é@y@lﬂfbﬁéﬂfﬁu%%ﬁﬂcowsoz R).
PCT/ CA2007/ 000845 It is well known to one skilled

the art that carboxyl groups may be substituted by

f uned eRatuBEtRMBl @GU;') BQhiPAES aFuSEPAREINGS infdHelRd to mean an atom
functional group ui val ents contenplated in_ thi

| mfg,g(?l{pnthiafrfeiamfgla (@holes alog o 9TRYR Wh! cp@asgg‘rﬂ:@lr §Iectronlc

am HiBRdizatonde DondiRg pRdpetticdci ds, phosphoni ¢ aci ds,
phosphoric acids, tetrazoles, trlazoles 5

10N acyl sul f am des (RCC]\IHSOZNRZ) and N acyl sul f onam des
( RGrH‘dHSﬁRR)roteth; greupt 4 uswetHersialis igteddpd &ﬂmba@b&ﬂécbng@mups

d
oy 7B e s S-S Pt e rpt Fafek
el a)@mpmsoumcmgrterllsthdzaereameorPr’om@dvarcmp@meO’rgamC Clémistry”,
The o%ﬁr\/m Iy% ggﬁgtﬂer\}\gY%glﬂé)m ’nar{ r%gjr% rggén g@&loaﬁhrétegol?ded

to msan prot ecti'ng groups u
15synthetic transformation, including but not limted to

exanpl es which are i sted in Geene, "Protective

O koS R S B Y S

f olis ownregtediets ittgniist ofithé salescatk asdefimbef or nul as to

i ndi cate the bond which is connected to the rest of

the nol ecul e as defined. The term"salt thereof"as

us ekhetterme i saltitsereofl’ endeed hereimga intendedao intkaareohy @cidoasiéor base

2020 a%%ﬂfoh'sgﬂoﬁglcgmﬁgur?db&% cf?rltj&ﬁ) tﬁé:&?/rgg cﬂwglncﬂjd n%eout not limited to a

i nvention
phanim@mutlcailwasmewelelptsablt@rwl t ther eof . The term
"pharmaceutically acceptable salt" as used herein is

i ntended to nean a
The term “pharmaceutically acceptable salt” as used herein is intended to mean a

salt of a compound according to the invention which is, within the scope of sound

25 medical judgment, suitable for use in 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. The term includes pharmaceutically-
acceptable acid addition salts and pharmaceutically-acceptable base addition salts.

30 Lists of suitable salts are found in, for example, S.M. Birge et al., J. Pharm. Sci.,
1977, 66, pp. 1-19.

The term “pharmaceutically-acceptable acid addition salt’ as used herein is intended

to mean those salts which retain the biological effectiveness and properties of the
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salt of a conpound according to the invention which

is, within the scope of sound 25 nedical judgnent,
w@iorapidso f or use in contact with the tissues PET/OARENS00845

and |l ower aninmals w thout undue toxicity, irritation,

al l ergic response, and the |ike, commensurate with a

reasonabl e benefit/risk ratio, generally water or

oi |l -soluble or dispersible, and effective for their

gggfge’:e?be% g%g%lw 10?1 rgrl Oﬁr{&§%|#?|§/sor%gwaenms N esn%b‘eyformed with

phamasrgareuacidalidqudamnmablirmtdwas@ydr@dhbnoamdamdsobr@@lc acid,

Li ﬁﬂt“'ﬁ'@% aé&“sﬁﬂ?ﬂnﬁ: a%?ci ﬁwﬁ) ri5&d fp%%?gﬁdrf&f&%%nagté’grﬁg%)eand organic
1 mldsmwleg hufrmiiamnad:mqemalabiyl tﬂﬁccerpaeejilcecwciadipic acid, ascorbic
addécH 99 aﬂd nliér%gsuﬂgﬁl aﬂldI E ?ﬁ%%ﬂﬁlea%a&mphonc acid,

those’ sa ts Ich retaln t e blo o]s] ctiveness
and:amp@p@,t.n{fpr@g agifl, ¢inramic pGiAVGItrECerH, I'l@®oic acid, ethanesulfonic acid,

%I%W&c@%@@éﬁ: adidi &R ﬁésﬁ{b‘#lc%fdc Herﬂfs@lﬂ@%hd hexan0|c acid,
bi ol ogi cal | ot herwi'se undesira , forne
|ndP@@ﬁ?§@ %F&@C@ﬁ@b%@VW@XBﬂhmﬁﬁ@”¢m%?@663@6@nmacm)|aﬁmac”

hy dfyardx\Phiefc #5d qnahmé@fdoh{aml&a@&'nﬁiandeﬁé‘!a&é‘rrh@s@@n@sulfomc acid,
sulfam ¢ acid, nitric aci horic acid and

10 wrethaprsufieyaAFE. Pataensreia ?ﬁadmotw&aq'q et o

ac @»h@pk@ﬁél&esﬂl’féﬁlé HOIH ORE8E b6id 3férﬁ’o|c adipbectineiadid, phen lacetic
ascor |c 5 artic aci benzenesul fonj c

be s p@progw (‘éd &Jéqaac aEIgnFHﬁBI'OPIG aggji ayruwc aC|d Isallcyllc: acid,
carméwrcmiof satainiaatid, sufaninaatie, @tk add,tp-iofuedes@ionic acid,
uconi ¢c_aci tgﬁnesulfonlc acid, glutanmc acid,
35@??%’5%?%d36?§@ Sphosphori ¢ acid, henisul fic
15aC|d hexanoi ¢ acid, formc acid, funaric aci d,
(004 ethanesulf c_aci | set Cld
2 A e 30, cBBL S 0N S kel &
mannitehdeﬂ @onheln tese Bqltseﬂiesmfefta)nrtrce laollodl,cal efféctiveness and properties
nmet e i [ |
e SReGUl 100L n i AERDLIALFRAE L LARLF Sl dhsrepe, omea i
aci Imrgpranbaeeﬂoclddmpeot natilinited ﬂ@ammmrab@hyqlfoxwm!odrbonate or
203 W%r‘y’[éjgf émh'l‘c‘)ni‘aﬁi &1’ 'a Bbféﬂ:ét%nas% ﬁias EE;&’IBFnO Bbt%s&&hdrithium,

pyruvi c acid,

acia@lciu| magriesiuen, a@hdzm &ppmn maagardase alummum and the Ilke

P- (R HENERWrERAES aRFind. l‘?rﬁ aL&idi & gm i dF-

15 The te?ﬁ* P arﬁaceufﬁe -acce f@ﬁl ase a dlf#bn
salPagngsiugseritshaples ¢erived frpm ré}?dreacwcwiyaamﬁh@b@ asg@nie nontoxic

Whigahes RlcRidB bubsretiRlifai s sa@cgfoeﬁﬁmyr%n%%ném and tertiary amines,
properties of the free acids and whi are not

29y &U@@%rmﬁm'rﬁcwmﬂﬁﬁ@ EWH@QWB?%’”CWSW%WW'{WCCUFHHQ

I NnaLgemied2asess, chgit weings A b3 iohleftiRde trsiRd DA 8s
or. 20 bi carbonat e of

d d b
A i SR

| | tthétbiylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,

.

diethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine,
30 lysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine, N-
ethylpiperidine, tetramethylammonium compounds, tetraethylammonium
compounds, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylmorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine,

35 N,N’-dibenzylethylenediamine, polyamine resins and the like. Particularly preferred

-11 -



cal cium magnesium iron, zinc, copper, nmanganese,
alum numand the like. Particularly preferred are the

W@eovon3sn pot assi um sodium cal cium and nERCEEARNUT/000845

salts. Salts derived from pharnmaceutically-acceptabl e
organi ¢ nontoxic bases include but are not limted to
salts of primary, secondary, and tertiary am nes, 25
quat ernary am ne corrpounds substituted am nes

i ncl udi.n at.u occurri u i.tuted

M s e O e RN T SRS R

nmetttipkthgianmdne, diayeib hgstytemine, chblineyahb ybifeinee,

et hyl am ne, diethylam ne, triethylam ne,

i sopropyl am ne, tripropylamne, tributylam ne,

et henedkamiasder theteefl hanstdhene is hiehdestth yheam anyesteanda

52- | i NE

ar &oﬁr}%h@%’:&?&hp@&e m\?éfn‘ggr?] Lno\ptﬁé%%aangﬁ]ﬁ% eéSOﬁVﬂb%gt}Jents of the

betradlaeule @tr‘npllagedgdy anfOe&R s@suwgeam wigich the R moiety of the ester is
r

i pé?.& o%ﬁ#@%@&_fb‘?mn#?ﬁo%? v@ﬁhgﬁ%hrg?gt el ?esestgrl rﬂﬁ%%g@fzﬂdmg but not

cor‘rmf@dd@ alkylealkemtl, Iﬁ}ltyamnomhﬁihyl cyeipalkiialkyl, qyylr adylatiey|, heterocyclyl,

e%gﬁ‘?!}/yellﬁg élagg%f wﬁ'(c ogltlgﬁéllk.?urﬂ%r au etlrt]uzte aTrrﬁe nterm ‘ester

10N N:l%negfé quﬁéwé{smap g{mteﬁéto p_hagpm@qqﬂky@ccggable esters thereof

N, N - di benzyl et hyl enedi ani ne, pol yanmi ne resins and the
like. Particularly preferred -11 WO 2007/131350
PCTIEA2 U0 AhaonazesiticalyererRiaRiG RSt @S yrpskdereip és intended to mean

| S QD Yt M1 Bpotdh@bBdrdiRYy &ﬁheeﬁmw mmaa any of the COOH
trimethyl am ne, dicycl ohexyl am ne,

ol |
At VEPHLeN T RE e ARGIFe R Bk eDRES L BY & %9%%%@8%@@1 i which the R

18 NtRGEGDT t é‘@é\ﬂs §él)éct§§‘i‘r@Fn zﬂf(yl @néu@@gm}d ABt RN E] MBthyl, ethyl,

to the inventijio

sulReRy: ue'ﬁ‘?g‘y@lthyﬂ h1 AR dﬁﬁt'@é‘?}mﬂ t?‘gy'} @Bﬂoé\ﬁaé'&" gycladingsdygrnot limited
SUHSTrrheItﬂgﬁd?fnetHy[) &chﬁ(balk%Qmau%g etISHLM nof lirhifsy t@fafcglfoxyrﬁethyl  arylalkyl
an r.noon-con Inl I ou | C stabl e ester
o s nenayet Ry ed. Rt Siefuof s g bibpgRyed o
ﬁl Fynynbxynwwmah&w |w@d.m@ld@yhalnhyﬂed t@b?é% afp}nbraémy)shbstututed
ete (0] | C
200 ot A 4P 5 R T e IR s R B il o U in Desior

t he]fé’m(ﬁdrugslcﬂulndgaarbult-l E¢ EIEHVldrI(Tﬁ&SQCBLIoo pharmaceutlcally acceptable

phae!'sfg?‘gg}’g s%%'ll ?{{/oqglgfe%t ?k?)bv tneréjggtteQer{tg r’r&arﬁré\gg?nde tr%nsformed

harnaceu |ca a5t S use
| ntletndfeeiacld forereof the serepeuraif adchedingoopioelindeonoV\dihmggard to the

e T

25i n pPrefleted vt ¢antansL b taridf earyomatqntse nese preférgbly dl te Gtaadbdrr atoms. Any

30

35

al ki n(du@t? |pH%'eHFm <Rk eg't%Fs br gfgrétﬁ)ﬁ %)rlg]s@?,t ene//le%r&yd 'In particular

pr og; - net hy
al K 9at|eréyma>( Pﬁél(ﬁdwﬁg&wl exfer. ﬁbwnﬁlﬂbﬁt't%@ﬂ bergyl ester or a benzyl ester

netfugxmart With)at @%VM@WQB&H é'e'}‘é?kﬁd(bngalkgw nfttor trifluoromethyi.
limted to acetoxynethyl)

The term “mammal” as used herein is intended to encompass humans, as well as
non-human mammals which are susceptible to infection by HIV. Non-human
mammals include but are not limited to domestic animals, such as cows, pigs,

horses, dogs, cats, rabbits, rats and mice, and non-domestic animals.

The term “treatment” as used herein is intended to mean the administration of a
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(including, but not limted to, benzyl); aryl oxyal kyl

(including, but not limted to, phenoxynethyl); and
wa@eoo/1gi3sc] udi ng, but not limted to phenyl) optT/oAi074900845

substituted 20 with hal ogen, (Cl_4)alkyl or

(Cl.4)al koxy. Oher suitable esters can be found in

Design of Prodrugs, Bundgaard, H Ed. Elsevier

(1985). Such pharnmaceuti call y accept abl e est ers are

usual Iy hydrolyzed.in vivo ect ed mapmal .
andSTPRHEY GF SRS oG ERE AP 4% BIFRE O ERLOT: GrBUREE o iminate
acaymptangs dfcH ivhefettioreantd/armo rétiuch vrrelgaasdzlmta)pattleet Testi&trs

d bed d

ot EFRER L A STsalta3 B A BUBR SRS ChBauRl Bijbbsiton

at arsordimgrte ther mkeerabrh\(;enﬁort posﬁ-etxaoshma ofithermdividuml to toeydirus but

b ' .

gﬁleb%tfc%/re Wee%)ﬁ{éafén%e o?%{&nﬁtﬁn%%% ttrﬁe:ﬁéc%s%r é*r{é%@ ltcg1 ﬁ\% o%tectlon of

( Cthd @ijud ik ythe Bledarto peaveahtbe lepearaneloftmympjdmest tbe disease and/or

b : :

(CTEBheyBRL 6 vrag b ih SR el S8R R RiodB ROAR:

30 aphenisteation"ofareenipouag ousepdRition aq:c:brsiirigrtpél'mjer@semi invention to
SRA® Berl BRnsfAksihof HA? frofA H%rba cﬁ‘m {r&tibn to the

engg o 1B o Wairsty

susceptible to Infection

10rmrm%ih§r bﬁ@ﬂemng)nn‘th and o the qhullmlwtbkﬂ th@l‘l@bﬁ@\@tqfdﬂfe

ani mal s, such as cows, pigs, horses, dogs, cats,

rabbits, rats and mce, and non- donestic ani nmals. 35

The' hedpi “artivisal FERRY anysedbereinds ditended to mean@aRgest that is

e adtrebMR 8GRIkt tﬁbrf@?ﬂa(ﬂﬁn @fwd/@r rephidatidf 2 QA le3RBmmal, including

PCT/ CA2007/ 00084 or conposition according

t o RUhBOYindied e agﬁf\‘/témqtﬁﬁe’ifede éi‘{'tf‘é“\)f‘%rt hoshpr re mepRgisms necessary
155 Y ITptt taBBordfatibh ¥nd/BF RBlitaidn RS Ina Maree. viral | oad

in a patient. The term "treatnent" al so enconpasses

the admi nistration of a conpound or conposition

ac Ctiedeimg “in@bitdref pln\esef;mt:atidnvesmi;wh@e&ns emméun@ nielan an agent
t he i ndi vi du

ru

psear R cL g Bpelfinalfe FretiinordBl ¥ Srige e nostach

t hevrdthierran vion, @f vivd beinwivous in the bl ood, to prevent

t he appearance of synptons of the disease and/or to

prevent the virus fromreaching detectible levels in

t hePrefercedti ermbddinients adm ni strati on of a corrpound or

co pres | nvent

or JD R AR BBRIE R bRt b 8RBRp 0! PGB g gomeounds

bakagcoigingadthis inyentiin ara descritied il Getaibt her bef ore gi vi ng

birth and to the child within the first days of |ife.

The term "antiviral agent" as used herein is intended
25t o Goreh an agent that is effective to inhibit the

for, ion an hr | :

|nc¢ag|'ﬁg bﬂlé%eteﬁ‘fHoldmﬁl?éeH gpgoéagh‘f‘ %J\F%a §1ngﬂ?er er edblsa
wit h ei tdeableHead. brthigiemtloditeeriahe sampoendsssf dine/inténtfoprare

the formahl.e8n88¢( }rmiuBPid)cation of a virus in a
manmal . '

(1a).
30 wherein ¢, R', R?, R®, R*, R® and R’ are as defined herein.

Core-B: In another embodiment, X is O; a is a single bond; and b is a double

-13 -



The term"inhibitor of HV replication" as used herein

is intended to nean an agent capabl e of reducing or
we@Pbdomiisisso ng the ability of HV to replicate i PCHCA®U/000845

cell, whether in vitro, ex vivo or in vivo. 20

Preferred enbodi nents In the follow ng preferred

enbodi nents, groups and substituents of the conpounds

according to this invention are described in detai

25 Core:

is a si rPgﬂcg Lﬁéﬁae 8"6“‘?”?];53 Ca@asv%dsboéﬁ'ae '”r’%“ttoﬂu%é répresented

enbodi mesytfornidie (Iopnpounds of the |nvent|on are

represented by fornmula (1a): R4 Q chixiiiiin2

COON (la). 30 wherein c, '

as defined herein. g :

0; ais a single bondNAndNy"i Ng doubdbeH - 13 VO

2007/ 131350 PCT/ CA2007/ In this
enbodi ment, the conge vention are
represented by formula (IDb): (Ib}. \ CcooN R7

I O RZ (AHhdrein cV\"RerF@q R* R® 4R4 RTe agﬁeflrﬁﬁj I@é}glnR7 are as

deflned her ei n. Core-C. In anot her enbodi nent, X is
SNR COrg-Gs a s'PﬁQP@‘ebéfﬁ‘HOd'm@Gt BUﬁsNRa a i iBiNGehoRe: andp is a

this e”bﬁﬂlbl@dﬂnd tnhﬁ.sré@muﬁm ] cbm@oumée&tth@mvéﬁt%n are

repr esent ed bX mula (Jc):
represented by formula (le):

(Ic).

wherein ¢, R', R, R?, R*, R® and R’ are as defined herein.

10
It will be apparent to one skilled in the art that when R' is H and R?is O, compounds
of formula (Ic) can exist in two possible tautomeric forms, (lc-1) and (Ic-2), as shown
below:
R* R
ch
RG
N COOH
R’ N o)
H
(Ic-1)
15 Core-D: In an alternative embodiment, X is N; a is a double bond; and b is a

single bond. In this embodiment, the compounds of the invention are
represented by formula (Id):

-14 -



R\ COON | R/ NR2 R(lc). whereinc, Rl, R2, R3,
R4, R6 and R7 are as defined herein. 10 It wll be
w@ppanssso to one skilled in the art that when RIT/CA2067/000845
and R2 is 0, conmpounds of forrmula (Ic) can exist in
two possible tautoneric fornms, (lc-1) and (lc-2), as
shown below RA RBRA RB6 G CR\ \ COON
STEPEET R 2 THCOOH (1G-1) (lec-2) 15 Core-D
In an alternative enbodinment, Xis N, a is a double
bond; and b is a single bondR'In fis enbodi ment, the
conpounds of the ingention arg_ répresented by fornul a
(1d): -14 WO 2007/ 13135 AR
COON I R a~" NR2 (Id)
and R7 are as defi ngd-fecerm Wikl be apparent to a
person skilled in tﬁe art that, when bond(ld).is a
singl e kandein?, hh,erax,:ﬂﬂ,mr@tmré%%ﬁnéb@hérem - 000H and
R3 substituents can exist In two possible
stereochem cal configurations, as shown in fornmulas
(1 &) wind a)(?béaenbf%' é>)<¥\ér384' »Eﬁ%cﬁﬂ tﬁ%ﬂart Bt wiigh il i€ hgiPbond,
a, bR XROR KR ey (11
5 the carbon atom bonded to the -COOH and R? substituents can exist in two possible

stereochemical configurations, as shown in formulas (le) and (If) below:

(le) (If)

wherein a, b, X, R', R% R3, R* R® and R’ are as defined herein.

It has been found that compounds of formula (le) have improved activity over
10  compounds of formula (If).

Core-E: Therefore, in one embodiment, the compounds of the present

invention are represented by formula (le):

COOH

(le).

15 wherein a, b, X, R?, R, R*, R® and R” are as defined herein.

Core-F: In another embodiment, the compounds of the present invention are
represented by formula (If):

(If).
wherein a, b, X, R% R3 R* R® and R” are as defined herein.
-15.-



wherein a, b, X, Rl, R2, R3, R4, R6 and R7 are as
defined herein. It has been found that conpounds of
wo eromaB35q | e) have i nproved activity over 10 PORPANAS00845
of formula (If). Core-E Therefore, in one enbodi nent,
t he conpounds of the present invention are
represented by fornmula (le): R4 R3 R6 = COON a b R
/| XR2 (le). 15 wherein a, b, X, R2, R3, R4, R6 and R7
are_as defined herein. Core-F. In another enbodi ment,
t hUBHpoundsn GNoNRECHPRIRSHL R LATERUAg PEthe invention are
represen@g@s&meagpwh@b((h%)): R4 RB RECOOH a, bR
/ X R2 (I1f). wherein a, b, X_,R2, , R4, R6 and R7
are as defined herein. -15 WR 200% 131350
PCT/ CA2007/ 000845 gere-G_ | n Janot Her enbodi nent, the
conmpounds of the inventg aseoed by fornul a

(lg): R&A RB N ::1I1IlI [ COO (1g). wherein R2,
R3, R4, R6 and R7 ape-as-deé .-a\-_ n. 5 Core-H 1In
anot her enbodi nent, "t he conpounds of the {lavention are
r epr esenyRicRRe &Y B! R® 4AQRT albsRbtined hbeld | 111111112

5 Core-H: In another embodiment, the compounds of the invention are

represented by formula (lh):

(Ih).
wherein R?, R®, R*, R® and R’ are as defined herein.
Core-l: In another embodiment, the compounds of the invention are

10 represented by formula (li):

(li).
wherein R', R?, R®, R*, R® and R are as defined herein.
Core-J: In another embodiment, the compounds of the invention are

represented by formula (lj):

15 (1j)-

wherein R, R?, R®, R*, R® and R’ are as defined herein.

It will be apparent to one skilled in the art that when R is H and R? is O, compounds

-16 -



(I'h). wherein R2, R3, R4, R6 and R7 are as defined

herein. Core-I: In another enbodi nent, the conpounds
w@boorha3shventi on are 10 represented by for nuPEI/CARY07/000845
R4 R3 ::ifiiiicxi2 COONR (li). wherein Rl, R2, R3,

R4, R6 and R7 are as defined herein. Core-J: In
anot her enbodi nent, the conpounds of the invention are
represented by formula (1j): R4R3 6 COCH R NR2I1

o et AR B BadiFre Sao BRSLP e Pow s T TS, oS

t hedeatibedfat codyeunBd of oriduiaritt) BBoves 0, conpounds -16

WO 2007/ 131350 PCT/ CA2007/ 000845 of formula (l1i) and

(1j) can each also exist in two possible tautoneric

f orGure-as  ddsaniditethatios embogioent] sheodorhmrumds af thied)vention are

above. - K native enbodi nent, the
Scorrpounggﬁroféetﬁ!e%yﬁé\}@m @{r? are 5 represent ed by
formula (1k): R4 R3 N ::iiiiigiiiigliiii, COO (Ik).

Core-M In an alterR sbodi e
the invention are reprlg
ZZ||||||||||||"||||27 ne

R

10

15

20

25

(Pﬁ corrpounds of
a (lm: R4 R3
N R (IK).
wherein R?, R*, R*, R® and R’ are as defined herein.
Core-M: In an alternative embodiment, the compounds of the invention are

represented by formula (Im):

R* R’
RG
N COOH
~
7 2

wherein R?, R®, R*, R® and R’ are as defined herein.

Any and each individual definition of a, b and X as set out herein may be combined

with any and each individual definition of ¢, R%, R®, R*, R® and R’ as set out herein.

R'-A: In one embodiment, when X is —=NR', R" is H, (C1.)alkyl,
(Cs.z)cycloalkyl-(Cy)alkyl-, or Het-(C,¢)alkyl-;
wherein Het is a 4- to 7-membered heterocycle having 1 to 3 heteroatoms
each independently selected from N, O and S;
and wherein each of the (C1)alkyl, (Cs.7)cycloalkyl-(C4.¢)alkyl-, and
Het-(C,)alkyl- is optionally substituted with -OH, -O(C,.3)alkyl, -NH,
-NH(C_.3)alky! or -N((C13)alkyl),.

R'-B: In another embodiment, when X is -NR', R is H, (C1.¢)alkyl,
(Cs.z7)cycloalkyl-(Cq.6)alkyl- or Het-(C;.g)alkyl-;
wherein Het is a 5- or 6-membered heterocycle having 1 or 2 heteroatoms

each independently selected from N, O and S;

-17 -



10 (Im. wherein R2, R3, R4, R6 and R7 are as defined
herein. Any and each individual definition of a, b and
wWO2@g/13B850 out herein may be conbined w th anyPGERGAZ®EMN00845

i ndi vidual definition of ¢, R2, R3, R4, R6 and R7 as
set out herein. 15 R Rl-A In one enbodi nent, when
Xis -NR, R is H (C1_6)alkyl,
(C3.7)cycl oal kyl -(C1_6)al kyl -, or Het-(CLl.6)alkyl -

wherein Het is a rocycl. in

o hortyteinl o el matye Sibs R b OB PR
N, R-&ndn Still andhavesntgidmestchhet XtiheNRCR'69 Al €k, CH,CH;,
(C3_7)cycl oal kyl -(Cl1_6)al kyl -, _.and Het-(Cl_6)al kyl -

is optionally sukstituted with 1OH -Q(CLl_3)al kyl,

-NH2, -NH(C1_3) 0 -N((Cl [Y2. R1-B: In
anot her embodi nentyy when is - NR’| is H
(CL_6)al kyl \/ 25 ( 7) cyshoal kyl - N6) al kyl - or

Het - (CL. 6) al kyt - erein HeP'is a 5- or 6-nembered
heterocycl e having 1 or 2 heteroatons each

0TV PR S5 B O ST 2o O arein FatRe combined with any
( CJa_n@)e’iﬂcKYddNi@uaDﬂéﬁirﬁﬂl’tﬂi dfie, RAIRY RE he®” W Bt o ldbERiRr

-NH2. R1-C. In still another enbodi nent, when X is
-NR, RLis H CH3, CH2CH3, Owe NH2 or N5 Any and
eaq:h2 i ndi vidual definition of RL as set out herein may
|ned wth a nd each |nd|V| dual inition
of TR Tn S i oRTRD phERST b t5h datnct Rbis O A
1ol n rFoe: anbadite®ative ¥heodiReAE wheh Boad BasiBlstgrRotshd, R2id (%:1 s)alkyl
O 10 R2- BQ (lbé;hagkyl al ternati ve enbodi nent, when bond

is a sifyr ‘R2 is (CL 6)alkyl or -O(CL_ 6)a|ky|
R2 RZ-Cc1 nn @ﬁ@ﬂwbﬁémbﬁ&ﬁféhﬁ%ﬁen b‘oh@b i®aRthgle hehda RS lsn(@|1 @)alkyl

g% Rﬁ Cl 6 I n anot her errb di
et Boda BT SHEAIGIFEL tERD PoRS bis & SEEDRYAREA -O(C Jalky
thz Fg-E %n&ﬂ@ﬂw@ﬁémﬁ@@ﬁm@hﬂﬁlﬁbn bohen |§Ql%ﬁhg|b b&mdanai%ﬁﬂgg -CH,CH,
on IS
19000k, | BB oA E QB 6P CFRR UG RCHLCHS, bt “OCH(CHy)
R2-F: In another embodiment, when bond b is a single bond, R?is -CHa, -CH,CHs,
-CH(CH3)2, or -OCHs.
R%-G: In another embodiment, when bond b is a single bond, R? is -CH; or
-CH,CHa.

20 R?%H: In another embodiment, when bond b is a single bond, R? is -CHs.

Any and each individual definition of b and R? as set out herein may be combined

with any and each individual definition of ¢, X, R', R®, R*, R® and R as set out

herein.
25

R3:

R3-A: In one embodiment, R®is (Ci.)alkyl, (Cys)haloalkyl, (C,.¢)alkenyl,
(Czs)alkynyl, (Cs.7)cycloalkyl-(Cq6)alkyl-, aryl-(C4)alkyl- or Het-(Cq¢)alkyl-;
wherein each of the (Cy)alkyl, (C16)haloalkyl, (C.s)alkenyl, (Co.g)alkynyl,

30 (Cs7)cycloalkyl-(Cq6)alkyl-, aryl-(C46)alkyl- and Het-(C4)alkyl- is optionally

substituted with 1 to 3 substituents each independently selected from

(Cy)alkyl, halo, cyano, oxo and -O(C,)alkyl; and
-18 -



R2-F: I n anot her enbodi nent, when bond b is a single
bond, R2 is -CH3, -CH2CH3, -CH(CH3)2, or -OCH3. R2-G
wo pooansber enbodi nent, when bond b is a singlBCTDOAZN07/000845
R2 is -CH3 or -CH2CH3. 20 R2-H In another
enbodi nent, when bond b is a single bond, R2 is -CH3.
Any and each individual definition of b and R2 as set
out herein may be conmbined wth any and each
i ndi vi dgf?l ddeflnltllog % X Rl R3, R4, R6 and R7
as set of'® HafeMe'® 2% A In one enbodi nent,
R3 R%B;( Gﬂaﬁ&at&bk@fﬂnbodlﬁﬂanﬁmw malejeydyl or((Cgﬁ)émlah;l«{,ejrwl :
(c2_ 6)a| C3,.7)c IoaIkyI-(C1_6)aIky -,
aryl - (Cl‘%';] kg I(s E’?—%f (Cl.6)al kyl -; wherein each
Of Rhe: (I@bnﬁt}\af &ybodifeit, &)’I’@dma athen(e%dﬁ)o@Hkﬁ@ﬁldouble bond.

kyn Cl 6)al kyl -
fj?ﬁf}cﬂ”}éj‘éhﬁp béﬁgﬁmpé%y %‘%% GO )s op%/i onal | y
substit UCH;CWZQ:Hg mmmmmgstom@enmzaaehCHZC(CH3)=CH2; and
[ ndepen ent - sel e Jar om (Cl1_6)al kyl, halo, cyano,
0X0 and é‘séﬂgi‘?/i% nd -18 WD 2007/ 131350
PCT/ OAZQﬂW@@%Hl&szHan@bMd €issd aghtie boidl. R3-B: In

L RERALMERe emBadimeht B Iy ¥ (C rangloaliy
1°?2°2“32JW@9”“§“*' TREERIM. ﬂ)@aﬁ’ék‘mnﬁ’gdfwb"”d :
is seled égqu?%yl-( '?%I‘-Q C\ﬁ(%' ?‘%MM

and Cl-me%ia)\ciglcﬁzorgrw]d bond c is a singl e bond or
R3 is =CHCH2 i s a_doubl e bond,

I n
an alt erVH%ﬁr?'O@aE'PrBUHFnEﬁ@ X Pi‘éy'l o -(Grslateny) N- (&,2}6 alkynyl
- Y- (Cl. 6yhal, gayéwdlkw ﬂ!fbrleﬁ%?c@éﬁkMO}’é)alkyl-Y-l aryl-(Cy.¢)alkyl-Y-
0

-Y-(C2.6) al kyn -Y-% al k
15(C3.7) cyadldd'éﬁtr&éh <)gky-%)iBPR

(J'l

n_a{}»y sub&,ni;qted( with as)tqi@ ﬁylpstlﬁuents each

or Het - (ifdegehaé Ycted MR IE] Halkl | Hald) cPancdox@BAd -O(C 44 )alkyl:
wher ei n Ieacpﬁe of@hsg -C\?-(Cl g aéy?(y)f -Y-C CnZ g)xa yi o)l

-Y-(C2. &%l kynyl, -Y-(C3_7) cycl oal kyl, -Y-aryl,
(C3.7) C)wn@aiik)élsir(dfélb_@)(ﬁl kyl -Y-, aryl-(CLl.6)al kyI -

R’-F: In another embodiment, R? is -O-(C.)alkyl, -O-(C+.¢)haloalkyl,

20 -0-(Cy.¢)alkenyl, -O-(Cy4)alkynyl, -O-(Cs.7)cycloalkyl, -O-aryl,
(Csr)eycloalkyl-(Cq.g)alkyl-O-, aryl-(C4s)alkyl-O- or Het-(C4)alkyl-O-;
wherein each of the -O-(C;)alkyl, -O-(C,¢)alkenyl, -O-(C,¢)alkynyl,
-0-(Cs.7)cycloalkyl, -O-aryl, (Cz 7)cycloalkyl-(C4)alkyl-O-, aryl-(C4)alkyl-O-
and Het-(C,)alkyl-O- is optionally substituted with 1 to 3 substituents each

25 independently selected from (C,¢)alkyl, halo, cyano, oxo and -O(C,)alkyl;
and
bond ¢ is a single bond.

R®-G: In another embodiment, R® is -O(C1)alkyl, -O-(C.¢)haloalkyl,
-O-(Csg)alkenyl, -O(Cs.g)alkynyl, -O-(C3.;)cycloalkyl, -O-aryl,

30 (Cs7)cycloalkyl-(C1_3)alkyl-O- or Het-(C,_3)alkyl-O-;
wherein Het is a 5- or 6-membered heterocycle having 1 to 3 heteroatoms
each independently selected from N, O and S; and
wherein each of the -O(C.s)alkyl, -O-(Cs 7)cycloalkyl and Het-(C,.)alkyl-O- is
optionally substituted with 1 to 3 substituents each independently selected
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15 and Het-(Cl_6)al kyl-Y- is optionally substituted
wth 1 to 3 substituents each independently sel ected
wo eawm§B330 6) al kyl , hal o, cyano, oxo and - Q( Cl. BQELCK07/000845
and bond c is a single bond. R3-F. In another
embodi ment, R3 is -0 (Cl_6)al kyl, -O (Cl.6)hal oal kyl,
20 -0 (C2_ 6)a| kenyl, -O(C2.6)al kynyl
-0 (C3.7)cycl oal kyl, -0-aryl,
(C3_7)cyclo - Cl 6) al kyl Cl. 6) al kyl -
T A S T A
-0 (CL_Goakkyik a gr@e(san_cﬁ) al kenyl, -0O (C2.6)al kynyl,

| oal kyl , -0-anRyl,
(R rbERD P bedreh M 1 it QS gy O atken
and Het --OQ3,. 8aIRyriybr-O-(G,$)coflbhlpal | y substituted with
o R T sk

and bondsubsiitated vathngloes hm&dtueﬁﬁ-@ch inlepaaddm@ly selected from

B, e g S D1 o

- O ( C3_boryd isaldingle berit.aryl , 30

(B0 IREPBHE kb Sadh R 1 TR Al e

10to0 3 hetcmtnoaallymubsteaieb W|md1€tpe)”1§1m>lst|thynts@lael@trﬁldpémdmm%lselected

0 and S; the -Q(CL_ 6)a| kyl,
S0 (3. % gYaoaI 39 a%"egfgéga'(‘é‘,‘la%‘i alkyl-O is
opti onalﬂopds:ub:atsn”tgl& behdMth 1 to 3 substltuents each

ently sel c.ed -39 2Q00,7/,131350 . ,

PO Chod8 7obBESEB6 TR Rl $Gr e 2LRoe 6 sipgle bond.

O(R'31K6)Ialahyﬂheremdocbmdt Rlissddecédfyb@: bond. R3-H In

anot her enbodi ment, R3 H -Q(CL1_6) al kyl,

- O (CL. 6) hal oal kyl , 0( ~6) al kenyl CXCZ 6) al ky/y]\

or -O(C3_7)cycl oal kyl ; wherei n each of the

-Q(C1_6)al kyl and 0(83 7)cycl oal kyl is optional Py
15subst i t UOEHWMQCHCH:0 “3 -subsOGHER:EHgaOICH(CH;),,

i ndependently selected from (Cl_ 3)ajé<y| CYRRO, OXO

and -Q(Cl_6)al kyl; and bond ¢ is a si'n Ie bond R3-1:

I n anot her enbodi nent, R3 is - Cl. 6) al whekei n

the -Q(Cl-6)al kyl is 10 optionally séfostlci*ute with 1

to 3 subSUH.GerCH,Gas OCHEAOHTH ], v -sel ect,ed-- ,

CH

3 CH,
CH, CH,
/|<CH3

0 CH, (l) C|>
-OCH,CH(CH3),, -OC(CH5)
CH,
H,C
CH, CF, CHLE
o /‘<\CH3 CH, /I\ )<CH2F
I O CH3 O CH3 O CF3 O CHz
S| R L
CF, CH CI J/ f 7" “CH,
on,
0 CH
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fromcyano, oxo and -Q(Cl_6)al kyl; and bond c is a
single bond. R3-J: In another enbodi nent, R3 is

w0 aXoz23i¥@l kyl ; and bond ¢ is a single bond. R3F/KA200m000845
anot her enbodi nent, R3 is selected from CH3 cH3 OO

CH3 15 -OCH3, -OCH2CH3, ---- , -OCH2CH2CH3,
-OCH(CH3)2, H3C H3C 0 )~' CH3 ~ CH3 - OCH2CH2CH2CHS,
-OCH(CH3) CH2CH3, -- , - CH3 CH3 CH3 CH3 CH3 O CH3
I OCH2CH(CH3)2 OC(CHS)B t t CH3 H3C CH33 CF3
CHZF CH3 CH3 ~OCH30CH30CFSOCH3CH3
_I_ttt‘“tt 3CFBCH2CI CHSCHO
CH3 CH3 HC>B+tt a@l%g,
PCT/ CA2007 /0008 /5

0
__|__ e

?Q ;D H%CQ Y ?©
f ? NANS B JS S

CN
J) HSCIO H3C\EO
o 0~ TCcH, N

o CH,
- , 7T and ~°°°
5

Any and each individual definition of ¢ and R® as set out herein may be combined

with any and each individual definition of a, b, X, R!, R?, R*, R® and R’ as set out

herein.
10 R*:

R*A: Inone embodiment, R*is aryl optionally substituted with 1 to 5 substituents
each independently selected from halo, (C,.)alkyl, (C,¢)alkenyl,
(Ci6)haloalkyl, (Cs7)cycloalkyl, -OH, -O(Cy¢)alkyl, -SH, -S(C1)alkyl, -NH,,
-NH(C.6)alkyl and -N((C.s)alkyl);; wherein the (C,)alkyl is optionally

15 substituted with hydroxy, cyano or oxo.

R*-B: In another embodiment, R* is naphthyl or phenyl, wherein the phenyl is
optionally substituted with 1 to 3 substituents each independently selected
from halo, (Ci4)alkyl, (C,.4)alkenyl, (C14)haloalkyl, (Cs.7)cycloalkyl, -OH,
-O(Cy4)alkyl, -SH, -S(C4.4)alkyl, -NH,, -NH(C_4)alkyl and -N((C1.4)alkyl),;

20 wherein the (C1_4)alkyl is optionally substituted with hydroxy, cyano or oxo.
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CH3 CH3 H3C H3C H3C === --== —-c= —moe cmoe oo -
00,0 H3C/ H3Cl --L ---- -- L --1 -- SC NO OV N ~

wa220N18a8s0 O ?7CH3 CH3 ---- ---- ---- ---- ---- PCF/CA20BMN000845

YH3 COHCOCH3 CH3 J-- and -- 5 Any and each

i ndi vidual definition of ¢ and R3 as set out herein
may be conbined wth any and each i ndi vi dual
definition of a, b, X Rl, R2, R4, R6 and R7 as set
out %ere

R4:
o R R aRa e e B erhRe i ai pnoly SlbtyRa iy Lo 3
each i naepettdentt leycts ridepéreidntly sstedtad erom(rEle, T al )&k, (C,4)alkenyl,

f 824 62 ?DL@?‘%%"QF@F{JCS%E?@' l'E‘ﬁ%yé@y@'Ig%%,g%?l-é%L-A)alkyl, NH,,

- NH( C1- 6)Na(&yd)alkyichnd Ni ((CLs)8kgl) kyhr2in thiaéC eiaikyl reoptionally

5( Cl_6) alg% tuth%&%@i h%%éyaéﬁe%}jgﬁ ituted with hydroxy,

cyano or 0XO bodi ment, R4 is

napRitBy | Inanoikeeybodinieet, &I pienypbriopklly sibstitpteidovitl 1 gr 2
substit

i ndepen eu‘rt:]) ﬁ't%@t(‘béle%gﬁ %&gpgﬁﬁ% %18&&?@%@ (fl Bl -CHs, -CHCH,
(C2-4)al EéhS?HgCP(lQlGHWf&I Del(OH:)s, (G%OljlzcylﬂzﬁaﬂkazyFConﬁsL

) (NXHC%:].421 i—r%h F, cﬁgor)ro?é fi) Q?(EMT )(BCNi Hwnesrcé'{sh '\{(ﬁgs)z. -CH;0OH,

10( C1_4) al R?jrizC angithl €1t Dy substltut ed with hydroxy,

15

CY H¥E Ofn @XBther embodiment, R* is selected from:

PLLL DD

CH, H,C CH

@ébﬂ 

H,C CH,

@d&d&

OH HO OMe MeO

PEpe e
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-21 WD 2007/ 131350 PCT/ CA2007/ 000845 R4-C. In anot her
enbodi nent, R4 is phenyl optionally substituted with 1

W@ 2003/1313b6t i t uent s each i ndependent|y sel ect edPET/GN2007/000845

hal o, (Cl_4)al kyl, (C2_4)al kenyl, (C1_4)hal oal kyl,
(C3_7)cycloal kyl, -OH, -Q(Cl-4)alkyl, -SH,

-S(Cl _4)al kyl, -NH2, -NH(C1.4)alkyl and

-N((Cl_4)al kyl)2; wherein the (Cl.4)al kyl is
optionally 5 substituted with hyohrgxy, cyano or o0xo.
R4-D:. I n another enbodi nent, R4 isphenyl opti onaol Iy

substituted w Nthst i t uenfNs Glach

i ndepende '

- CH2CH2

- CF2CH3,

- SCH3, -

R4- E: In anot her errbodl rrent R4 is sel ect ed from FF
-6"0C1 Br CHS HSC CH3 H3C H3C CH3

dNFCFg HHOCOME MBOH.EO Ci

-22 V\D 200 31350 P 007/ OO 5 H3 0 SCH3
N-CH3 OH / CH3
CH,
F F c F HC CH, F OMe F 0

CH3

H.C  OMe HG

BELS @,
6

R*F: In another embodiment, R* is a group of formula:

R41

wherein R*' is selected from halo, (C.4)alkyl and (C;.s)haloalkyl.

10 R*G: In an alternative embodiment, R* is Het optionally substituted with 1 to 5

substituents each independently selected from halo, (C,s)alkyl, (C.¢)alkenyl,

(C1.6)haloalkyl, (Cs.;)cycloalkyl, -OH, -O(C1.s)alkyl, -SH, -S(Cy.)alkyl, -NHa,
-23 -



FFCO F:0H3 FOw FO CH3 H3C Ow H3C 0 MO Owve Ow

Cl FHC CH3 O HBCH3C/ \ -\ / 5and R4-F. In
wapwrhessenbodi nrent, R4 is a group of fornmul a: PCREA2007/000845

wherein R4l is selected fromhalo, (Cl_4)al kyl and

(Cl_4)haloalkyl. 10 R4&-G In an alternative

enbodi nent, R4 is Het optionally substituted with 1 to

5 substituents each independently selected from hal o,

g %:% ?lyglwég] Q%Yf%}‘%ﬁﬁeyl Eylg %pﬁl\e?ﬁ Xalkyl is optionally

- S( C1_6)sabkttLted-vWNiHhydrdX3, 60@12665')(0131350

_ N('% g@zgsq éllng{%osgl?er%twg(ee%#qdﬁré KC% 'é)"gﬂt I?f/) |or]aély substituted with 1to 3

opti onalsluy)sntselrhtsbatmmdpamdehtlhyeiemw frooytanm (Gy.s)alky.and
R4 H: %EI alternative enbodi ment, R4 is Het
optlonalpg\JE Situted with 1 to 3 substituents each
I ndependesrein tisee Hetis exb-far 6rmérabered (heleré)yalelhdvirgnidtos

- (C1_6) té(x%]t'om\gheacﬁ éwde%gﬁdeﬁﬁg/ shic d§ron9hcﬁ_arrrl%@;%rr B Hetis a o-

het er oc avin er oa O ea
[ ndependﬂﬁ@kryembéredtmtbréw@ynyblﬁ haviagd t&8;3 heterbhiemdetachs

- or |r]r9 Rabs [yes%é&géogﬁﬁogﬂ%{ ¥FYgl § having 1 to 3

heteroato 'y sel'ected fromN, 0 and
10S. R9: R4nlanothar altesbétive QBIIIL‘(O@FFT'!@IU Ris dteit odiioretly sulfditited with 1 to 3

Het t t

o P RS Y B SO e
- O( C1_6)-8l&yd)alkykher ei n t he Het |s sel ected from H N
9 P99 SNihdreiPtR et is selected from:

pPpppE
PR
g& o &

R*-J: In another alternative embodiment, R* is selected from:

HG
\ \ " 2\
NH N, / — 7N\
CH, _
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\ INO-O 15, OOS\ / \ O and R4-J: In another
alternative enbodinent, R4 is selected from H3C N
WERNAINBSN CH3 - - e et -24 WO 2007/ 131350 PCT/CA2007/000845

PCT/ CA2007/000845 0 OOOOCI O\ S\ S\ S\ (CH3
CH3 A M i G S2CH3 ---~M N\\Nand 5 Any and
each individual definition of R4 as set out herein may

be conbined with any and each individual definition

of a, b, ¢, X R, R2, R3, R6andR7asset out

herein. One skllledlnthe art vv|II reg gnoze
when t he R4st|tuent not s : r|cII
substltut)d |s of' e bg
attaching\R4 to Cor tati ong |somar
atropi sonmefs are possible. Conpounds of e inv
in which the R4 substltuent Ts not sy mretrical
substituted about the axis of rotati on of the bond

attaching R4 to Core n whi ch the carbon at@m
bonded to the -000H a substituents is chifal, asg

descri bed w | ¢~ ha t |raé nterssa\
chi ral —

Any and each individual definition of R* as set out herein may be combined with any

and each individual definition of a, b, ¢, X, R', R% R?, R® and R as set out herein.

One skilled in the art will recognize that when the R* substituent is not symmetrically

10  substituted about the axis of rotation of the bond attaching R* to Core, rotational
isomers or atropisomers are possible. Compounds of the invention in which the R*
substituent is not symmetrically substituted about the axis of rotation of the bond
attaching R* to Core and in which the carbon atom bonded to the -COOH and R®
substituents is chiral, as described above, will have two chiral centers, a chiral

15 carbon atom and a rotational axis of asymmetry, and thus the atropisomers will exist
as diastereomers. However, individual diastereomeric atropisomers may or may not
be detectable and/or separable, depending upon the relative amounts of each
atropisomer present at equilibrium, and the degree of steric hindrance to rotation
about this bond, and thus, the rate at which rotation occurs to interconvert these

20  atropisomers. Once separated, individual atropisomers may interconvert, rapidly or

slowly, with each other to form an equilibrium mixture of atropisomers.
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15 carbon atom and a rotational axis of asymetry, and

thus the atropisoners will exist as diastereoners.
wolonenzn3so i ndi vi dual di astereomeri c atropi SOMEPGI/AAF0BN00845

may not be detectable and/or separable, depending

upon the relative anmounts of each atropisonmer present

at equilibrium and the degree of steric hindrance to

rotation about this bond, and thus, the rate at which

rotation occurs to interconvert these 20 atropi soners.

Once separated, individual atropisoners may

irnR&convert rapidly or slowy, with each other to

A S A0S0, B TR Sngin

enmfeB.rrantanomr embbﬂlml@at, R i IC1F 3} 1aBK YIH, @ CF..

(CL,e3) hal oal kyl . -B: . I 3. anot her enmbodi ment, R6 is
H, ]%,'c\"dqf‘ a@P{F‘%@@bﬂR‘Sm@ﬁ%&? 'ILJG'];é?I ¥ anot her
enrfdb:mantanofRer embbtiment, 8 iOH, &ror BrR6-D: I n anot her
enmbodinent, R6 is H O or Br. Any and each individua
definition of R6 as set out herein may be conbi ned

W tAhyamy eagh thddaddal defihito risfar® aifs‘eit BbttHe!BéIn Orﬁayﬁbe dbmtined with any

R7 SR s Bl Bl o b £k oR“ A RERIR’ B St ut herein

10anot her enbodi nent, R7 |s H 15 Any and each
inﬂgfidual definition of R7 as set out herein may be
cormdptned with any and each individual definition of
a, W-AC,In¥neBiboBmeBR’ iBH orR6 and R7 as set out

her referred subgeneric enbodi ments
CRH Jreothe smbetBEEh R set 250 Tort b it he
follomnng table wher ei n each substituent group of
each enbodl is ., define ccording to the
15def Wi ”id<ﬁ‘?§ V"?L@r] f’ﬂf?'ﬁ%\fg:@@rﬁﬁ%f’ eipgay Ggicompines with any
R4 drd d3¢h ifdividdan aefirtidiofA, B3c B IRl- B? RE- R IRF-ai\d RE-ad set out
Core-G R2-A R3-B R4-B R6-A R7-A E-3 Core-C R1-A R2-A
R38"¥2-B R6-A R7-A E-4 Core-1 RI-A R2-A R3-B R4-B
R6-A R7-A E-5 Core-D R2-C R3-B R4-B R6-A R7-A

Examples of preferred subgeneric embodiments of the present invention are set

[¢}]

20  forth in the following table, wherein each substituent group of each embodiment is

defined according to the definitions set forth above:

Embodiment | Core R’ R? R® R* R® R’
E-1 Core-B R-A | R>B | R*B | R%-A | R™-A
E-2 Core-G RZA | R®B | R*B | R%-A | R"-A
E-3 Core-C | R“A | R*A | R>B | R*B | R“A | R-A
E-4 Core-l | R“A | R*A | R®B | R*B | R%A | R"-A
E-5 Core-D R-C | R®*B | R*B | R®-A | R™-A
E-6 Core-K R>-C | R*B | R*B | R%-A | R™-A
E-7 Core-D RD | R°B | R*“B | R®A | R™-A
E-8 Core-K R>D | R%B | R*B | R-A | R™-A
E-9 Core-B R-A | R®C | R*B | R>A | R™-A
E-10 Core-G R-A | R>C | R*B | R%-A | R"-A
E-11 Core-C | R“A | R-A | R%C | R*B | R%A | R™-A
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E-6 Core-K R2-C R3-
R3-B R4-B R6-
wWORTooN131B5® Cor
R2- A R3-C R4-

B R4&-B R6-A R7-A E-7 Core-D R2-D
-8 Core-K R2-D R3-B R4-B R6-A

A R3-C R4-B R6-A R/7-A E-BHOI/CAr@®7/B0845
A

A
B R2-
A R7- E-11 Core-C R1-A R2-A R3-C

AR
e_
B RG6-

Ra4- B

R6- A R7-A

Embodi ment Core
R2-A R3-C R4-B R6-A R7-A E-13 Core-D R2-C R3-C R4-B

R6- A
Cor e-
R4- B
E-18
R2- A
R4- B
E-22
R3-F
R7- A
Core- |G
R3-B
R6- A
Cor e-
R4- H
E- 33
R3-C

-26 WD 2007/ 131350 PCT/ CA2007/ 000845

R R2

R3

R4 R6 R7 E-12 Core-|

R-A

R7--A_E-14-Core-K R2-C R3-C RA-B R6-A R7-A_E-15
[(ERRo@inRStC RGoRe RG- R'R7} AR’E-[16RE0re-K RR- R3- CR’
Cor o-E . A B AR Bol A AR £ JoRChy “.F?f? A
R3- F R43B R6CArRP- A E- 20 R%Cd- R°R |ARRB- A RBAF R™-A
R0 Bl [Eile o e DR B RO BREE R T
R4- B R85A R7-Care-B- 24 Cor e-RE-R2- B°R3-|FRRB- B RBAA R'™-A
TR B R A ol KB bR G eReER Al KA
R4 H Ra7A R7-Care-B- 28 Cor e-R*R |- R°’R2-ARRB- B R4AH R'-A
< o BV 5 RSSO A R7] A B CoreRDPRb-R AR, B A
R6- A BA9A |ECREe Oor eRKARR-F3-R3- HR3F_E4- HRRB- A\ RRZAA R™-A
Core B R A RS N R R R PR PR TR R KA
E-21 Core-D R-C | R-F | R*B | R>-A | R™-A
E-22 Core-K R-C | R®F | R*B | R-A | R™-A
E-23 Core-D RD | R*F | R*B | R-A | R™-A
E-24 Core-K RD | R>F | R*B | R%-A | R™-A
E-25 Core-B RZA | R®B | R*H | R%“A | R-A
E-26 Core-G R-A | R*B | R*H | R%A | R™-A
E-27 Core-C | R“A | R*A | R®B | R*H | R%A | R"-A
E-28 Core-l | R“A | R-A | R®B | R*H | R%-A | R"-A
E-29 Core-D R-C | R°B | R*H | R®A | R"-A
E-30 Core-K R-C | R°B | R%H | R®-A | R™-A
E-31 Core-D R-D | R®B | R*H | R%-A | R™-A
E-32 Core-K R-D | R®B | R“H | R%-A | R"-A
E-33 Core-B R>A | R>C | R*H | R%“A | R™-A
E-34 Core-G R-A | R>-C | R*H | R%A | R™-A
E-35 Core-C | R-A | R%A | R*C | R*H | R%A | R"-A
E-36 Core-l | R“A | R-A | R>C | R%H | R%-A | R’-A
E-37 Core-D R-C | R®-C | R%*H | R®-A | R"-A
E-38 Core-K R-C | R®-C | R*H | R®-A | R™-A
E-39 Core-D RD | R%-C | R*H | R%-A | R™-A
E-40 Core-K R°D | R%-C | R*H | R%-A | R™-A
E-41 Core-B R-A | R®:F | R*H | R:-A | R™-A
E-42 Core-G R-A | R%-F | R4“H | R%-A | R"-A
E-43 Core-C | R-A | R-A | R>F | R*H | R%A | R™-A
E-44 Core-l | R“A | R-A | R>-F | R*“H | R%-A | R™-A
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E-35 Core-C R-A R2-A R3-C R4-H R6-A R7-A E-36 Core-|

R-AR-AR3-CR4-H R6-A R7-A E-37 Core-D R2-C R3-C
WOREAM0AH1565A R7-A E-38 Core-K R2-C R3-C R4- H RoPAI/RE2007/000845

E-39 Core-D R2-D R3-C R4-H R6-A R7-A E-40 Core-K R2-D

R3-C R4-H R6-A R7-A E-41 Core-B R2-A R3-F R4-H R6-A

R7-A E-42 Core-G R2-A R3-F R4 H R6-A R7-A E-43

Core-C R-A R2-A R3-F R4-H R6-A

R7-A E-44 Core-1 R -A
R2-A R3-F R4-H -A R7-A -27 \ 2007/ 1313850
PCT/ CARDOBHDNOR45 CBrdbodi nRht | CiPe RIRR2 |RRR4| RR°R7| R’

i OTE R B S A A g Ea

5

R3-F R4-H A RB7-
R7- A | E- ASEd®r e- K R2e-B R3- F R4-Bf-R6F R°K7-| AREkanpR%es oR"-A
nost [prefegr 0 dg accord [ QT Ni[SLi pVENLd PNl o7
are each Qéndl e r@r?))?m%{@urd lis ﬂ:%f:\?n t pan OBIH T‘%’ R R'-A

Tablels 1 tE-4B. 5 IQorgéneral , alR>DautRirer|i B-and R&-A | R™-A
i soneric forms and m Xtures thereof, for exanpls,

i ndi vi dual tautoners, geonetric isoners,

st dP@BIriesaimaost srefeprdenrapaiinds aasarHibEe this invention are each single
di aphfoBRARSED i AESTRWRT TARELME3 0r non-raceni ¢

m xtures of stereoisonmers, mxtures of diastereoners,

or m xtures of any of the foregoing forns of a

SCthgéﬁéral Sl kdBdrHER: &Hd |§@fﬁ§@¢%ﬁné snd Mignedhert®d ®% Sxample,
cific stereochem str i soneric 10 formis

& e PR om e GETBNF Rorkss CHTRTRRC AP R omers, enantiomers,
St rdisstereemets, rdcematdd, rdoe@dion mork- :Iaeemrotm&hwés d}ffmeremsomers

R B RO RE PO 8514 Yt A RaEs Bl
Thusgructucs oretx:tummiued is iatemded amtess thé t@emf@@helbbthemlstry or isomeric

f I i Vi di
105 bl Bripbs i T g ol o aBo Rt ot T
i ncl udi ng rret abo! ism protein binding, and tﬂe l'ike, f
: | s 0.
o0 PRGOS v ARSIl phO B RAGL OB 08, '
ancrorpeund ksesenFitive fo tbasteskddheaustiyrof tireecaampoundl Thus, for example,
aPRYnGHY; @t&storr’t@ﬁ eRNbit s iﬂiﬂgp'&@éntWoﬁ&l%Eﬁﬁt&%&ddYr% &fferences in

may ex It bene icla ects when
15 pharmacokinetic properties, including metabolism, protein binding, and the like, and

pharmacological properties, including the type of activity displayed, the degree of
activity, toxicity, and the like. Thus, one skilled in the art will appreciate that one
enantiomer may be more active or may exhibit beneficial effects when enriched
relative to the other enantiomer or when separated from the other enantiomer.

20  Additionally, one skilled in the art would know how to separate, enrich, or selectively
prepare the enantiomers of the compounds of the present invention from this

disclosure and the knowledge in the art.

Preparation of pure stereocisomers, e.g. enantiomers and diastereomers, or mixtures
25 of desired enantiomeric excess (ee) or enantiomeric purity, are accomplished by one
or more of the many methods of (a) separation or resolution of enantiomers, or (b)
enantioselective synthesis known to those of skill in the art, or a combination thereof.
These resolution methods generally rely on chiral recognition and include, for
example, chromatography using chiral stationary phases, enantioselective host-
30  guest complexation, resolution or synthesis using chiral auxiliaries, enantioselective
-28-



relative to the other enantioner or when separated
fromthe other enantionmer. 20 Additionally, one

W@ Riorhad50 n the art woul d know how t 0 separ at ePCEOAR®NO00845
or selectively prepare the enantionmers of the
conmpounds of the present invention fromthis
di scl osure and the knowl edge in the art. Preparation
of pure stereoisoners, e.g. enantioners and
di ast ereoners r _m xtures 5 .0f desired enantioneric
excés ef'ée%”ZSWag%aﬁgi P%'}F‘é‘FVFBaE%'F'P?t&F, rePRIA. ORI IROHS
by emaatioseiectivs erysibliitdtonnBagh methods areodis¢lagedsggperadly iroGhiral

oyl S REnROy S AoeBel Rappet ool sOBGRg o
coiileyay Can2@dte ﬂ'd:bee_esl'élyesé R. ELW).I @dtm@hh@_tﬂimdsatography, John
599%@ é‘ %oh?,l 9 Par?cpé%]tﬁlldeF &6 g EiFaQ ?ﬁe@?r@%ib&cﬂgygﬁronfa%graphy,
exanpl'e, chriomat ography using chira atronary
phayesGhem.asnd. 80 ey rthesmhiss thedd apuassiallye welpkeovet inethods for the

r esQL Uk ' i i, I id iaties,
cnane) adh XerPKNET St 0 T8 o BB TG G MR
sy randeassignment gfradspleteasrnfigwigtion gndeorformatieni for example, CD ORD,
re td t\pggous  enanti osel ective
cr?gkgﬁn%§nggﬁﬁpgﬁch met hods are di scl osed generally

0 n Chiral Separation Techni ques: A Practical Approach
( 2rshdrthakeufical edRipysimn (ed.), Wley-VCH 2000;
T.E. Beesley and R P.W Scott, Chlra!_Chronatography,
JoHrPraparinde f ipegspsent inyertiongray ke administerad i a mammnalin need of
Sepriabhé@nsr 1Y iFHRERIRAPE pRIAMAceu® céMBdBitioromprid 8%

Furthermore, there are equally well-known nethaods for
t héhergpeiitcpiefiastve pmenalil Beraoune aeeaiding fo fgrinaption or a
15f OrphakasgE BicallFaccéfitbile sGor 85teNWBreof; aind oAs Dr &1i® Bénvehtional

(a:késr& t)%c ig?&ﬁgpﬁalggp%?ﬁggggrgéga tﬁﬂl }p{vo _nérﬁ%grr veeh)i(c?ensr.J ITﬁé specific
Phdommutativhi of se eompaitionii®deteonined by theadolddnRy pricesidmical nature of

i nyention may,.be adm nistered to. a.m | ipn need of

t B R Po R i arReR Bidé B Auh B il risandaed pramceutica
compadicei Dre grenmpeacsaiticgl @ompdstiva pecdrdiogltd yheafrb et inv@ntion may be
a - c un ccarding to the invention or a
1g%%ﬂ@P%%S%U??@gﬁﬁvgﬁﬁw§@¥ab|e salt or ester thereof;

and one or nore conventi onal non-t oxi ¢

ph ' ] v- abl e, ' dj y: . . .
D OHVARE BHE Lok BE£BH A aEukhdioBiRt nAY RS oogjcg) activty
i s then berathrsdit Isyconteenpiated Hiat theyphantiacdidicdloimpesition ecefrding to
th . i ni at i .

1 SRR B PR e SHAL Yl B e
25¢c orppeished ippnaceapriinmg af dhea ardive ingsedientionaanre emantigmepef the

active ingredient. The mixture enriched in one enantiomer of the active ingredient is

2

(=]

contemplated to contain from more than 50% to about 100% of one enantiomer of
the active ingredient and from about 0% to less than 50% of the other enantiomer of
the active ingredient. Preferably, when the composition comprises a mixture
30 enriched in one enantiomer of the active ingredient or a pure enantiomer of the

active ingredient, the composition comprises from more than 50% to about 100% of,
or only, the more physiologically active enantiomer and/or the less toxic enantiomer.
It is well known that one enantiomer of an active ingredient may be the more
physiologically active for one therapeutic indication while the other enantiomer of the

35 active ingredient may be the more physiologically active for a different therapeutic
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p ysSi o y active for a differen erapeutic
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er .for us
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15| ndisoedli aaethbdé-of flotmmbtlr@mﬁamigstélﬁka?’o,mﬁdé&lt(mQWQBIFths modes of
t a ta al.t or ester . .
P oBPSRnR VE RSB E 0L PRuls 75 o8R0 R gosgrneo v
doﬁ@eﬂémummm:xtwdwmd)laemm@ton TheriStiedcé end §uetices of Pharmacy,
Su%gp@j ﬂm&?gb%c%ﬂlwmfa%s& V\ﬁl@fﬁ “b(fo% % g‘.f"'\‘}?lfb\(ﬁ%ﬁ'N.tEQEoPovish and
ni st u no i'mted to

(2]

syst ration, includrng
adri. ﬁl éﬂ$dthmye®wBbIQWMms and Drag DetveapBgstems, 8th ed.,
o0l N AUl WH:‘F}%U intra-articul ar,
0i ntLrF?é@dr?ljow al rT?été;‘t rastéernal, 10 intrathecal, and
intral esional injection or |nfusion techniques, it is
pr efr%fdo%g?é QdMﬁﬁsté‘red%@l‘ \l/gr}/ QQp KRB Ieto' | ]p@ludmg but not
phar maceu t or ester thereo

i cal élacce pt ab

a ligiige datwiactiviy angd %@é@ﬂ@@dﬂémﬂ@\aﬁcée%a%@fdbe specific compound

Veren%l@yed%?ﬂﬁﬁ&ﬁ@dg kil drig r@%%@%éﬁkrﬁst@%f)ﬁ 1tRE Age, diet, gender body
adj uvants, vehicles, excipients and additives 15

25| Ve GlY R ORBRE B St aﬂhﬁgefpma@tnﬁea%qre and extent of the
Co@ﬁ@tdnhéﬁ'ﬂfie §6Ver|t«yaafriind>§rsJ§Qﬁ${$e Bfectiodl Mhd kil bRESRDrr@hGreatment:;
% F own toft ose of Sk#{%ﬂ in the art and are
dedRs BRHFNoK Of rrlreab dun et dessedsand b Iesameriiohipedieating
Theph§sitiancia gendrabitiee toragoid iPRIEI@ERrably administered at a dosage
level that will generally afford antivirally effective results without causing any harmful
30 or deleterious side effects.

A daily dosage of active ingredient can be expected to be about 0.001 to about 100
milligrams per kilogram of body weight, with the preferred dose being about 0.01 to
about 50 mg/kg. Typically, the pharmaceutical composition of this invention will be

35 administered from about 1 to about 5 times per day or alternatively, as a continuous
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21st Edition, Lippincott WIlianms & WIKkins, 2005; and
L.V. Allen, N.G Popovish and H C Ansel,

webarisiseut i cal Dosage Fornms and Drug Del i ver yPCH/€ABIUE/000845
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conpoun  $°host tere a dosage
| evddl% taehiouhB0% agtiveeeerhpgurgf f ord antivirally eff ect ive
results w thout causing any harnful 30 or del eterious
side effects. A daily dosage of active ingredient can
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perio kid lﬁ%lﬁﬂhQ:Bn*bﬂgé/s é“%cﬂmc thGrQ oﬁ‘ bR dInfIcRhk %dfo‘ijr‘ﬁé% (1), or a
bei ng about 0.01 to about . Typically, th
19phrEERERUtIERY Ac6PRIBRIPISALAT %tegg?%e‘)f nvention wil | be
35 adnministered fromabout 1 to about 5 tinmes per day
or aI ter nat ivel as a continuous -30 WO 2007/131350
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be m.&@de @ﬁndheﬂh’f oifd Qnélﬂlo&féblbﬁthb RempBYnd dTerma@aonyr aof
active i mbi ned with the

carf@ Eﬂ‘a%g’t“%? |yeﬁ°§69t8&e[§ngd[l‘8§er tg?ﬁ?&l e dosage form

15wi | | vary dependi ng upon the host treated and the

partjcul ar e of administration

P A Wt emBRT e LerRilr o Phomesmb v eoPes Erutaumrisingsg pure
actanaetiooend dmscdmpaynd dPfatreilzat), yr a poatimazeelaiiabcaapsable salt or
cont about 20%to about 80% active conpound.

Th} gafrg?éeregfr;ccor di ng to one enbodi nent, the

phar maceuti cal conposition according to the invention

zocor@(%gﬁ‘sm%rtg%g% m xture of the conpound of formula

(1) ceutically acceptable salt or ester
t heParabinatian thérapy isatonteengated avheesit awoowioded according to the

phahl; ﬁgthr%?ha?rﬂgwﬁlhéﬂ %C&?Q?l%lsglt Weller %?O%p‘f'rgco afimlnlstered

enric ed i n one enant o npound
(| withaat least phe pagitenal iactailubgamcérmeaﬁldélosalletgeots rag\t lee combined

t h%sﬁodomdb@ng\f btihishAlen@BR a9t @BRt Qﬁﬂg'dgg%beaform Alternatively these

phar maceuti c conposition conpri Si
25 additional agents may be separately admlnlstered Concurrently or sequentially, as

part of a multiple dosage form.

When the pharmaceutical composition of this invention comprises a combination of
a compound according to the invention, or a pharmaceutically acceptable salt or

30 ester thereof, and one or more additional antiviral agent, both the compound and the
additional agent should be present at dosage levels of between about 10 to 100%,
and more preferably between about 10 and 80% of the dosage normally
administered in a monotherapy regimen. In the case of a synergistic interaction
between the compound of the invention and the additional antiviral agent or agents,

35 the dosage of any or all of the active agents in the combination may be reduced
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inhibrtors (iIn rltonav
t| pr afad S, 9 yui navi r,

25 e TAT inhibitors;

4]

e maturation inhibitors (including but not limited to PA-457); and

e immunomodulating agents (including but not limited to levamisole).

Furthermore, a compound according to the invention can be used with at least one
30 other compound according to the invention or with one or more antifungal or

antibacterial agents (including but not limited to fluconazole).

Therefore, according to one embodiment, the pharmaceutical composition of this

invention additionally comprises one or more antiviral agents.
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Furthermore, a compound according to the present invention may be used to treat or
prevent viral contamination of materials and therefore reduce the risk of viral
infection of laboratory or medical personnel or patients who come in contact with

25  such materials (e.g. blood, tissue, surgical instruments and garments, laboratory

instruments and garments, and blood collection apparatuses and materials).

Derivatives comprising a detectable labe!

Another aspect of the invention provides a derivative of a compound of formula (1),

30 the derivative comprising a detectable label. Such a label allows recognition either
directly or indirectly of the derivative such that it can be detected, measured or
quantified. The detectable label may itself be detectable, measurable or quantifiable,
or it may interact with one or more other moities which themselves comprise one or
more detectable labels, so that the interaction therebetween allows the derivative to

35 Dbe detected, measured or quantified.
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30

35

contenpl ated for use with derivatives of the conpounds
of the invention include, but are not limted to, '
f | fosheseientingsepry Iabel ihe labelinhink sere HRdara® @lchemical reaction which

produces light. Chemiluminescent labels include but are not limited to luminol,
luciferin, lucigenin, and the like.

A chromophore is a label which selectively absorbs certain wavelengths of visible
light while transmitting or reflecting others, thereby causing the compounds which
contain the chromophore to appear colored. Chromophores include but are not
limited to natural and synthetic dyes.
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chronmophores, antibodi es, enzymatic markers,
radi oactive isotopes, affinity tags and photoreactive

w@e@ap3L3sR0 A fluorescent |abel is a | abel whiPBEI/CA2007/000845

(3]
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antA geibacivy |'39t9?é %SarPl@BtBsgm gh 8nd Rhich PRRIRSs radition upon
detect abl e | abel s according to the I nvention |r17q§ o a1
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35

gl ut at hi one- S-transferase (GST), 5 henmaggl utinin (HA)
FLAGr) epitope tags, Myc tag, nmaltose binding protein
( M2R) affinigitee ™ 4 laberesieteRas RERbRY AFfi @FfB) amdtertAGielyl ¥&ignated

An enzymatic rker is an enz ose resence may be
Qe BETLES BPAVHRATIT SHEN RGN I8 21 S #3eq Rdorm a complex with
cattied pindibggatthei so/thaf the RemerRyhay, b&éayméw@et&ré@&rr%eé&ated
PR et Ay B TG orat IR SBCRG of & cethatle
I uctlhéreofaam,ustlbmesmwgdplgﬂe pepbtymrgihi&ﬂ dnl-mlase sugar moiety or a defined
3- t a t he |oac i ve
R AR I RN R AL
r adimitad té gletaﬂeclws -tRadfenaset (BT )] b aguhsininm@ElA) L At epitope tags,

ar Q\/Ie)f&ocgg lrhgﬂotsg% r]fo‘?nglprgte%rl(Mg’lg‘ gl;le%n%l%%ljescer?t protelnd(G}-'B?and the

like.

Furthermore, compounds of the invention used as probes may be labelled with a
photoreactive group which is transformed, upon activation by light, from an inert
group to a reactive species, such as a free radical. Such a group may be used to
activate the derivative so that it can form a covalent bond with one or more residues
of a viral or host protein. Photoreactive groups include but are not limited to

photoaffinity labels such as benzophenone and azide groups.

One embodiment of the derivative of a compound of formula (1) according to the

invention has the formula (Ic’):
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An affinity tag is a |label which has a strong affinity
for another noiety, designated herein as a binding
w@200vngr3s0 Such an affinity tag can be used to POI/EA2007/000845

conplex with the binding partner so that the conpl ex
may be selectively detected or separated 20 from a

m xture. Affinity tags include but are not limted to
biotin or a derivative thereof, a histidine

pol ypeptide, a polyarginine, ap anKLose sugar noi ety
or a defined epitope recognl‘ “by a specific

anti body; suitable ggit &- but are not
limted to glutathione 7 ase qaes) ,

hemaggl utinin (HA), FLA epi tppe tags, Mc tag,
mal t ose bi ndi ng pr oget BPM *‘ﬁn fl uorescent
protein (GFP) and the 25 I|ke| Furt hernore, conpounds
of the invention used as probés may be |abelled with a
phot or eacti ve group which is trdhsforned, qepon
activation ht, froman inert group to a
reﬁ@FﬁW@gﬁﬁggpk such as a free radical. Such a group
mayQ e destectable |AkIanidi vate the derivative so that it

can 4C bond one or nore residues of
a 1£3 % h'gbs?”dp'? ot'&iFs. degﬂ%$6‘?r§5‘ct i ve groups include

5but are not limted to photoaffinity |abels such as

10

15

20

R T R S LR ¢ M
theoﬂﬁﬁnvmﬂmnhaeﬂmhasnmbewfornula (lc'): -35 WO

2007/ 131350 PCT/ CA2007/ 000845 ,R4 R3 R6 C COON 7 / N
Q(lc'); whereinLis alinkdf; QR s a detectable

| abel ; and c, R2, RRgé d Ri_are as defined
herein. 5 An alternatl ) pent “@domhe derivative
of a conpound of fornmul according to the
invention has the fgralls ,\)RRSCCIN criicii 2
|
L\
Q (1)

wherein L is a linker;
Q is a detectable label; and

R? R® R* R®and R’ are as defined herein.

In one embodiment, Q is selected from a fluorescent label, a chemiluminescent
label, a chromophore, an antibody, an enzymatic marker, a radioactive isotope, an

affinity tag and a photoreactive group.

In another embodiment, Q is a fluorescent label or an affinity tag.

In yet another embodiment, Q is selected from biotin, fluorescein, TAMRA, Alexa
Fluor® 555, Cy3, europium or lanthanide series based fluorescent molecules,
polyhistidine tags, glutathione-S-transferase (GST), hemagglutinin (HA), FLAG®

epitope tags, Myc tag and a radioactive isotope selected from '“C, °H, 3'P, '*'I and
125
l.
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Q(li"); wherein L is alinker; 10 Qis a detectable
| abel ; and R2, R3, R4, R6 and R7 are as defined
wheeoeitsidsd n one enbodi nent, Qis selected fronPEI/CA2007/000845

fluorescent |abel, a chem | um nescent |abel, a
chronmophore, an anti body, an enzymatic marker, a
radi oactive isotope, an 15 affinity tag and a
phot oreacti ve group. |In another enbodinent, Qis a
fluyarescent |label or apn affinity tag. In t .anot

SR ERERT Pt Far B BRerd riaBhe bk Efemicnin S BEiuh which acts to
TAM%%.G tA¢ axt@ctaBle IEbel @y mra)n apphopridy3positiohapiative frthe compound of

t ani de serjes base | uor escent rml.ﬁgué.e@it. ¢ that

poI 9%|”§?” i R F DTRICHNY - B EYRER 1t HRpfts, so tha
henieg géritative of theldpmpblidXfrthe irvphiicdpeay bgdetebed, inagswaad or
52 radigacti ve i sotope selected from 14C, 3H, 31P, 1211
SandOaaBEE ' 35" WS 2007/ 131350 PCT/ CA2007/ 000845 1t 1 5
contenpl ated that the linker L may be any chemcally
st abl 0 [ t

Q | elerBle B A AR, e B EBTbIS-FE L BEa Tl fiRGeo. me
of linkérel comuenses @planlity of atomsaagchoinbiependentit gelented from C, O, N

nol ract t he. . .
dert e ot borbel 1 80A =P B rdftnss i yacn optonaly
10d etoootpede oneasmpajcarbocﬁlcmmhetérpeyj:.hc Tihgs; efich that the ayamge

s%ﬁg%rk% X@fﬁ QJ %%Hﬁte rﬁ E?sct?&tdehac\pglq grfrolﬂp?boutf'zAto about

afflnlty conprises a plu

at d®9 A.each i ndependently selected fromC, 0, N and

S; the atons being bonded to forma |linear or branched
chain which optionally 10 conpri se one or nore

carlbeogtoei embedimenembey & is@ fluorggsentdakdl or Raffinietag, the linker L

15aVQ{?ﬁ'g>‘?sesdé gt@é\ﬁfoiba% eé%\ch ﬁf@&%&?leﬂ%‘&%&&#q % N and S; the

bon and Q 1s from about I . _
anciteres beinp dandechto, fOVW]éanQ?ﬁCEE bgarfchge cleajp avhichl epiiienallyrcomprise

an cﬁerfdrrr‘r'lJré( céﬁ’t‘)@cyéll@%r hét@hﬁpclic nn%é &Bmétstr?ega\?era e distance

plura ity of atoms, each independently selected from
bgtweersthe Nsatorre Whighdris hsaidag) apé e dromoatiastt 49 4 to about 50 A.

Ilnear or branched chain which optionally conprise
one or nore carbocyclic or heterocyclic rings; such

20¢ hdp yetrrnofas eapediiant aves Qs fleeaseant lakebersm aftnititiag tihe linker
:_nILS%(%m%}%gtg a?@g%b?a%%%?@ﬂ%eﬂ&déﬂﬁs@&%ﬂ frord GAO Pand s:

di nent | uor escent
| aBiee alomseing pondegyio foif a ingar py tpn@gqahed chain which optionally

comprise one or more carbocyclic or heterocyclic rings; such that the average
distance between the N atom to which L is bonded and Q is from about 25 A to
25 about 35 A.

In an alternative embodiment, when Q is a fluorescent label or an affinity tag, the
linker L comprises a linear chain of from 1 to 100 atoms, each independently
selected from C, O, N and S; the linear chain optionally comprising from one to five

30  carbocyclic or heterocyclic rings and being optionally substituted with (C¢)alkyl,
halo, -O-(C,.)alkyl, oxo or thioxo.

In another alternative embodiment, when Q is a fluorescent label or an affinity tag,
the linker L comprises a linear chain of from 10 to 50 atoms, each independently

35 selected from C, O, N and S; the linear chain optionally comprising from one to three
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L conprises a plurality of atonms, each independently
selected fromC, 0, Nand S; the atons being bonded

W@ 200708135@ | i near or branched chai n whi ch opt i BPCEICA007/000845
conpri se one or nore carbocyclic or heterocyclic

rings; such that the average distance between the N
atomto which L is bonded and Qis fromabout 25 Ato

25 about 35 A. In an alternative enbodi nent, when Qis

a fluorescent |abel or an affinity tag, the Ilinker L
cormrb@&@icwrlhewcmmgs apfd beingneptionallys00stitiedwvithdgebalkyl,

I ndependgat hyikviselestirdxd romC 0, Nand S the |inear
chain optlorz Hy conprising fromone to five 30

car bocyclic or heterocyclic rings and being optionally

su W&ﬁéc#fc@ampterbf(a%mameké’dcordH&‘t‘o%e m%lgt%_t@s%gidllowmg
0X0 or thioxo. In another alternative enbodi nent,

50 ifeMu3 Plor escent | abel or an affinity tag, the

i nker L conprbses a linear chain of from10 to 50

atons, each ipdependently 35 selected from C, 0, N and

S; the linear ainm optionally corrprlsmgfrof‘bm?%to
three -37 WO AOO7/%%1350 PCT/ CA2007/ 000845 N
car bocycl’i etgrocyclic rings and being o tiitonal |y
substi tut edih~¢€1_6) al kyl,  halo, -O (Cl_@)al kyl,
0oXx0 or thioxo. @ specific exarrple of a derivative
according to t vehtion h t efoI

formula DLI: C H NroN/é”@S\éd] ocb HNHH O
(Dl). METHODOLOGY AND SYNTHESI S The synt heS| s of (D7)
compounds of fornula (I) according to this invention

is conveniently 10 acconplished follow ng the general
pr METHOPOLBAY ANRSANTHESIhe schenes bel ow wherein a, b,

C, Phe 3RS of BmpERM 1dRh U @) ReoRRTd B8s MRERIidh is conveniently

Further Instruction 1S

10  accomplished following the general procedure outlined in the schemes below
wherein a, b, ¢, X, R% R? R* R® and R’ are as defined herein. Further instruction is
provided to one skilled in the art by the specific examples set out hereinbelow.
Compounds of formula (la) wherein X is O or NR', bond ¢ is a single bond, R?is O,

15 R®is an optionally substituted alkyl, alkenyl or alkynyl group as defined herein,

including a haloalkyl, cycloalkyl-alkyl, aryl-alkyl or Het-alkyl group, and R', R* R® and

R’ are as defined herein may be prepared as outlined in Scheme 1 below.
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provided to one skilled in the art by the specific
exanpl es set out herei nbel ow. Conpounds of fornula

W@ b@y/1s3srein Xis 0 or NR, bond c is a singl eriDad200RR00845

is O 15 R3is an optionally substituted al kyl,

al kenyl or al kynyl group as defined herein, including
a hal oal kyl, cycl oal kyl -al kyl, aryl-al kyl or Het-al kyl
group, and R, R4, R6 and R7 are as defined herein
may be prepared as outlined in Schene 1 below. -38 WO
20®rhedie350 PCT/ CA2007/ 000845 Scheme 1: R4 R4 :zx |

I XHR7\ XOO# Il R4 RB R4 R3g6 :1zI1111R2c00H
IT11zlico R? OllalV R4 R3gR4 Rs.c & COOH R/
| COOH R7 °C NRZ4d R | ii aRes of

formula (1k); gjn Xis 0 og-NdandR° R6 and R7

are prepared by procedures known to|the 5 skilled in

are as defined herein, are comercijal|y available or
the art or as set forth in the exanJ

Iqs bel ow.

Condensation with & appropriate derfvafive of
succi ni ¢ faejgh by ures kRoweo Ridled in
the art or

forth™in the g del ow,
provi des Rt & ‘ i
an ester protecting group such as mgihyl or ethyl.

Al kyl ation of internmediates (I11), by procedures
known to the skilled in the art or as|set forth in the
exanpl es 10 bel ow, provi des ignt ggmedi ates of f ] a
(1V), wherein R3 is argeoptiodaldly substituted |alkyl,
al kenyl or al kynyl group/de| I n€¢Prher ei chudiargH
a hal oal kyl, cycl oal kyd SN R? R’ R

N
d e R

Intermediates of formula (I1), wherein X is O or NH and R*, R® and R’ are as defined

herein, are commercially available or are prepared by procedures known to the

5 skilled in the art or as set forth in the examples below. Condensation with an

10

appropriate derivative of succinic acid, by procedures known to the skilled in the art
or as set forth in the examples below, provides intermediates of formula (1) wherein
R is an ester protecting group such as methyl or ethyl. Alkylation of intermediates
(111, by procedures known to the skilled in the art or as set forth in the examples
below, provides intermediates of formula (IV), wherein R® is an optionally substituted
alkyl, alkenyl or alkynyl group as defined herein, including a haloalkyl, cycloalkyl-
alkyl, aryl-alkyl or Het-alkyl group. It is contemplated that one R® group may be
transformed to another R® group by procedures well known in the art or as set forth

in the examples below, at any chemically convenient intermediate stage in the

15  scheme. Hydrolysis of the ester protecting group of intermediates (IV) provides

20

compounds of formula (la) wherein X is O or NR', R%is O, bond c¢ is a single bond,
R? is an optionally substituted alkyl, alkenyl or alkynyl group as defined herein,
including a haloalkyl, cycloalkyl-alkyl, aryl-alkyl or Het-alkyl group, and R', R* R® and

R’ are as defined herein.

Intermediates of formula (IV) wherein X is NH may also be transformed to
compounds of formula (Id) wherein bond c¢ is a single bond, R? is —O(C)alkyl and
-39 -



al kyl, aryl-alkyl or Het-alkyl group. It is
contenpl ated that one R3 group nay be transforned to

w@ewrharsR3 group by procedures well known in PEECARG7/000845

10

15

20

25

or as set forth in the exanples below at any

chem cally convenient internediate stage in the 15

schenme. Hydrolysis of the ester protecting group of

internEdiates (IV) provides conpounds of fornula (la)
whereip Xis 0 bond c is

bort:; R”. & ang Rar?r%af Pefm;aq *ver%'u Begior t %fdn%%?ﬁ of garrvaewlc) wherein

OF LRI XY b sHERUBLrRS RERS laﬁal Rheﬂew R® 4LRUSHNE @ef.ned herein by
hanaIkyI cycl oal kyl - al kyl yl -al kyl or Het - al kyl

ky
gr Slylatign, BragedurRg knfasn 196 skilodindhg ariips e SeLToHBING examples
20 pleine Famedea by hy@blyERIoMHefedtd r\drotéBRiLdBupk 1S NH may
also be transfornmed to conpounds of fornula (1d)
Swherein bond ¢ is a single bond, R2 is -Q(CLl_6)al kyl
an@ompﬁﬁn&@oﬁ@%blé%[@@ﬂe@(ﬁmmgﬂ §RG84bnd IR, is Rlor (B;)alkyl and
?ﬁu% are a defined_herein and/or to conpounds f
? &8s RefinssereininayPesprrgered @émﬂm@ in gchgme 2
an@eBh_ R3 R4 R6 and R7 are as defined herein by
al kyl ati on procedures known to the skilled in the art
or as set forth in the exanples below, followed by
hy®cokpi z of the ester protecting group. 5 Conpounds
of formula (Id) wherein bond c |s a single bond, R2 is

H or (Cl1_6)al yl and R3, (RA R6 ‘and R7 are as deflned
her ei nRj epar ed asRowimes Schermre 2 bel ow.
10 Sche 4R4_R—R6R6\R” NRZ OR NHZ Ila Vv

R4 0 & RINR3 R7)::) ®REc N"RRRaN O RNR2 OR
Rz ORR |\N;,VI VIl Id Internediates of fornmula (Il a)
wherein R%, R6 and R7 are as defined herein, are

R® 0 RY R R cRs
RS 0o & RS !
= R R z O<r Z COOH
- | o R — | —_— « |
R N R2 R’ \N R O R’ N R?

Intermediates of formula (lla) wherein R*, R® and R are as defined herein, are
commercially available or are prepared by procedures known to the skilled in the art
or as set forth in the examples below. Condensation of intermediates (lla) with an
appropriate y-ketoester reagent, by procedures known to the skilled in the artor as
set forth in the examples below, provides intermediates of formula (V) wherein R is
an ester protecting group such as methyl or ethyl and R? is H or (C1)alkyl. Alkylation
of intermediates (V), by procedures known to the skilled in the art or as set forth in
the examples below, provides intermediates of formula (VII), wherein R? is an
optionally substituted alkyl, alkenyl or alkynyl group as defined herein, including a
haloalkyl, cycloalkyl-alkyl, aryl-alkyl or Het-alkyl group. Alternatively, intermediates
(Ila) are condensed with a suitable a,y-diketoester reagent, by procedures known to
the skilled in the art or as set forth in the examples below, to provide intermediates of
formula (VI), wherein R is an ester protecting group such as methyl or ethyl and R? is
H or (C,s)alkyl. Intermediates (V1) are transformed, by procedures known to the

skilled in the art or as set forth in the examples below, to intermediates (VII), wherein
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commercially available or are prepared by procedures
known to the skilled in the art or as set forth in

wo b@7axaspl es bel ow. Condensati on of i nternedi BEBEEA2007/000845

10

15

20

25

(Ila) with an 15 appropriate y-ketoester reagent, by
procedures known to the skilled in the art or as set
forth in the exanpl es bel ow, provides internedi ates of
formula (V) wherein Ris an ester protecting group

such as nethyl or ethyl and R2 is (Cl_g)al
A I&I'%nfqror?'k ﬁr‘enerﬁr@rgrear at @émk“?)—o "H?%%'@Eﬂrr @saslﬁ?é'ﬁﬁd herein. It

toid &&térkglble@i%étfbrfe dg#b&p Rlay &2 tr%ﬂ%forrﬂé& B ddbthdrire group by
exanpl es bel ow rovi des |nterrred| ates of formul a

(V|Hr909dwr‘ér\'é‘?“ri<nR3'“ I the Arbey aspist T D Jhesersetnieg ey, atany
al l@}»ﬁbm.o’ahyecrwen@ht |atéfmembtep§t@gmnaﬁe geHdnie HybeNBid6f the ester
|nc dln% ha 0

al kyl -al kyl , aryl -al | .
Sl By eldreuiies kphuaid e 2Kk in the artor
( I Iaa)searoethomméeaa@edalew ttehbva ;ﬁwrdétbdoenpmu)ﬁdd bk*?@tmelst(ler) wherein

by. d i n,th .
L B s BRI ST RE R RO cleht BT R REEd B fH apoefines

i nthrergiedi ates of fornul a (M), V\,her ein R is an ester
protecting group such as nethyl or ethyl and R2 is 25
Hor (Cl_6)alkyl. Internediates (VI) are transforned,
by Ateoctidely epnipoantds diofotrhda (Igkivhéreth bhandtdie aaiigl@borad R? is H or

(Vi) Falilo B ORGSR Rrnsara e el bt Gy gl arove
R3 dssiefifdd Bérélrky'lcll,d!&’@@ h)ailoéikﬂf@uloamﬁ/l—eﬂl@,ﬂ raylaalkyCoRddt-alkyl group,

t hand it R Sad R A ADETrRd e et be s ether Dlned in Scheme

gr aueldy. procedures mell known in the art or as set
forth in the exanples below, at any chemcally
convenient internediate stage in the schene.

Hy Bableyrssi & of the ester 5 protecting group of
internediate (VI1), by procedurges known to the skllled

in theesart or as set fprth in[the exanpl es bel ow, ¢ M
provi de rrpounds of, for /( d) Wherei n FDeste O~Rr
a singledong, R2 is Hpg Ryl and™R3, @

and R7 are as defined herein. 10 AIternatr&%Iy, N© R

conpoundsVBf fornmula (I1d) wher®in boad c is a singke

bond, R is Hor (Cl_6)alkyl, R3is ~QR31 or is a

optionaIIy substituted al kyl, al kenyl or™al kynyl grqup

as defined herein, including a hal oal kyl,

cycloalkyIRaIRyI aryl - aIkyI o' Het - aIkyI group, asd R’
) s defj

eoei N mayRhe~_A N
el dw—15 s "
N R

Id Vi X1

Intermediates of formula (VIII) wherein R’ is COOH or H and R® and R’ are as
defined herein are commercially available or are prepared by procedures known to
the skilled in the art or as set forth in the examples below. Intermediates of formula
(IX) wherein LG is a leaving group such as a halogen atom, R is an ester protecting
group such as methyl or ethyl and R? is H or (C1.)alkyl, are prepared from
intermediates of formula (VIII) by procedures known to the skilled in the art or as set
forth in the examples below. Intermediates (IX) are transformed to intermediates of
formula (X) by reaction with a diazotizing reagent such as 4-acetamidobenzenesulf-

onyl azide, by procedures known to the skilled in the art or as set forth in the
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RT'\ NHz VIIl IXX RRERA RBLGR3I 6 ~ 66 RI
COONORRI OARERRORZ20 Id VII XI Internediates

w@booros a (VIII) wherein R is COOH or H andPEBCA®7/000845

R7 are as defined herein are commercially avail able
or are prepared by procedures known to 20 the skilled
inthe art or as set forth in the exanples bel ow.

I nternediates of fornula (IX) wherein LGis a |eaving

or SupmBlisiveli RusHEr o Bl RGieizng e W # geBhel & brocshures
( Ckn6yvaltk thle, skilee impthe fzatr archsfseoforthiimthergxadipidsdsel@f, provides

f Ot n‘?‘e&g{éé Pfopr%(ulgf(gﬁ %%Feﬁﬁpknongﬁ&ﬁgggg Lilﬁll_a%%eiﬁrrm]ed herein.

the &rtcor - as

4]

10

20

25

| ntAdtemedively este(rhediatas €X) mly$>%mbﬁeeﬁetdctoItrrté@memiéﬁpe;awﬁérem R3is

I
22 Tl sR Lol 59 Rt PR hrcuons
pr mmuqyl%sydtmmwn—atkgl biykalkidr Hed-alkgl drbep,diytaligtatias, wsirig

;gtf edur hﬁ%owﬁjfbthe s[kqlggzzﬁe&wtsélag grtqgggfﬁgg é} 0%%%\%??%below
an Qdutptnrhg)bf mtbymedlatee(dxm) @dth al@mﬂa\biem ptém:r&d( ibly Ipe:d:eduretfkeown to

amﬂée%rké@e% ﬁ ey o for Srﬁr}lfél'%( 'Rﬁ? re| ﬂ@wl %'%V'% %ﬁermed'ates of

whédoreiute R31H wha;:ha‘ﬂe @edinotyeeld teecaan poundf\bf fermalti(Mglwherein bond ¢ is a

i nt yelqt dt |7nter

oo R B oL GHBERiF B §°obER AR aperein. =s
al Ioeﬂignbdmsaidmmg.l group as defi ned herei n, including

a hal oal kyl, cycl oal kyl -al kyl, aryl -al kyl or

Het - al kyl group, by al kyl ation, using procedures

k nd\srdesoribdveateive] Wieeh bond dis aasingleboad, teetarbon etom horded to the
5€Xa OW. i |nter ate | ). 'th.a :
>sui ?‘Bkﬁ-? %ﬁhp%bcsﬂ%ﬁ% %3%6%6& urpé)gg'glr? %?éh r%ﬁ% configurations,
skiaslsedwiin forulas (lepandif) selowf orth i n the exanpl es

bel ow, provides ‘nteré(,edl ates of 10 formula (VL)

whi ch are hydrolysed 10 conpounds of formula d), R

wher eirl. bond. c is_a single bond, RR& S

(Cl_6)alR { RXY R4, CReHand R7 are 3 COOH
herein, apg i pgdy,in Scheme 2. As de abaye,
vvhenhb;g . S Saysi ngﬁze bond, the car Ztrom,bonded

to the

(le) (If)
wherein a, b, X, R?, R®, R*, R® and R’ are as defined herein. Therefore, when the
carbon atom to which R?® is bonded is the only stereogenic center in a compound of
formula (1), such a compound of formula (I) may exist as enantiomers. When
prepared from achiral precursors, the compound of formula (1) will generally exist as
a racemic mixture of enantiomers (le) and (if). Such a racemic mixture may be
separated into its constituent enantiomers by any chiral resolution means known to
the skilled in the art, including but not limited to, enzymatic resolution, separation by
chiral chromatography, reaction with a chiral auxiliary to form a physically separable
mixture of diastereomers, separation of the diastereomers, and removal of the chiral
auxiliary to regenerate the separate enantiomers of the compound of formula (1), and

other chiral resolution means known in the art or described herein.

-42 -



15 -COOH and R3 substituents can exist in two possible
stereochem cal configurations, as shown in fornulas

w@b@y/1zm3ch (1 f) below R4 R3 RA R3 RR X' ' RICT/CA2)07/000845

10

15

20

25

30

(If) wherein a, b, X R2, R3, R4, R6 and R7 are as

defined herein. Therefore, when the carbon atomto

which R3 is bonded is the only stereogenic center in a
compound of fornula (1), such a conmpound of formula

(1) may exist as enantionmers. \Wen 20 prepared from

achiral precursors, the conﬁéﬁW'@fsforrmla (r)y wll

germn@J fedtufesl SFithédpreséntlide@ibe will belctine dpba@h&fﬂémQﬁ@fo‘ﬂowmg non-

and uch. a racem c m_Xture
{ o kol WG WEHERS oty S AP L P ggiples,pf the invention.
chmr\all be @ppareht tora skilRADekstDNatitie ptdtedsdes leketpiifiedtbeow may be
art inc

5 e ISP app§%ﬁgkjetdpr glhc%tg?nsctﬁlplr%crdr% ﬂp‘&ﬁﬁ?@@?%f‘c the invention as

r eadlescrinedetdina chiral auxiliary to forma physical I y
f’ﬁ%\%r ?g)se Iéﬁcghélﬁg)r%s Hérgﬁlg slélﬁeiér%:giﬁtaﬁé %r?n?ﬁaionﬁ%pea{)ggfor%ed in an inert
auwmo@mra onaletyeg butatod limed @epmgnn@r@mnt) wherer seaebsary to
r on o eaon ReroBhdth ol dit o Rtenl YeeER iR ar ey
4 2egee3 (FENIUB(E S5 G orUTH QARZBD HIee @84 BatioE XXAMRISES VOlumee to volume
fe%lgftﬁ%h&f fl@@s %%%ﬂe%\éepfabﬁ)ehwgt &%? ﬁmgé 0G0%n silica

fromt oW ng non- Tmti ng exanp

il IQGMS('@D@CC%’?'”@G9 thsf presedse éthﬁeStﬂ'err@él bIQrg. Ghernh€1978), 43,
| NWRRE I IARss sdelctrif drlalyREs Q@@F@rﬁéd Lana eﬁa‘&rbé;ﬁgy Fﬁ%§§ Qaectrometry

that the procedures ‘exe [ ow nma

Wi tﬁwah/ﬁﬁr' bpiiCais arfisdi quit é&@@ra@daf%ccmdéﬁaﬁ &sipg wé?»omblscreen

COMIOIIALSC 98 rdvaesel ;mé@@tcbranmawcﬂ%@w Bt her sigm, 1é§ A & 220 nM,
wel | known to a person skilled in the art, reactio

ar &8P e iePhgA e has 96303Pﬁ%§‘§ﬁ%?<é'°mf}9ctﬁﬁ'au ﬁ@'V%ﬂ}tA Is 0.06%
NOtTAA ifH,6¢ sé10erilis is 0dBY% TFAGH GPRENYheEr € necessary to

r ot ect—eaction Mrrhonem—?—f—pam_au—m_mﬁst_ux_e.—_
?errper bt uHEE (ayd g vERW; (L Bingegr 8a¥eRd} gplis| (X8fvent B (%)
Sol uti on pergentages and pati oS| eEXpregs a vo| une t®
vol une|—+relationship,—unless-stated otherwise. Flash
chr omat ograygtﬁ/ is carrietdOout op silitx gel | (Si OB
according tedhe procedusge of WC. Stsdl et pl., &g

Og. Qlem,_Hf_Lgl8¥_43_209Q vass spectrall anal vses
are recordef Bsi ng| el ect3Bspray| mass Spect r ofret r y100

Abbreviations or symbols used herein include:

Ac: acetyl;
AcOH: acetic acid;
Ac,0: acetic anhydride;
BOC or Boc: tert-butyloxycarbonyl;
Bu: butyl;
DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DCM: dichloromethane;
DME: dimethoxyethane;
DMF: N,N-dimethylformamide;
DMSO: dimethylsulfoxide;
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Anal ytical HPLC is carried out under standard

condi tions using a Conbiscreen 15 ODS-AQ C18 reverse
w@b@ga3sed untm, YMC, 50 x 4.6 nmi.d., 5 NM 12BCECAR007/000845

220 nM  elution with a linear gradient as descri bed

inthe followng table (Solvent Ais 0.06% TFA in

H2O, solvent Bis 0.06% TFA in CH3CN): Tinme (mn) Flow

(rrL/rrin) Sol vent A (%9 Solvent B (%9 0 3.0955 0.5

3.0 95 6.0 3.0 50 50 10.5 3.5 0 100 Abbreviations

or Eﬁm‘&@f@efﬂﬁ“é‘?ﬂe RRPENHAYHEl ude: 20 Ac: acetyl: AcOH:

ac@tlahﬁCI d; Ac20: acetic anhydride; BOC or Boc:

ter oxycar bonyl; 25 Bu: butyl; DBU
E?ttiﬂ\f) é{ql”'éﬁ”%w 4. 0] undec- 7- ene; DCM
dl (Ehicmr&mmtll@&me DME: di net hoxyet hane; DMF:

(J'I

|for m de; 30 DMSQO di net hyl sul f oxi de;
PR e

/af%tf 0 PCT/ CA2007/ 000845 EC50: 50%

ef fBOH: wthacancentration; Et: ethyl; Et3N:

tri I ., 5 EtQCAc: ethyl
ace'-f':sl'tty h?d‘ﬁl_:éhgqrmgﬁﬁe i de ajﬁ@%@@ﬁ‘ﬂ’g‘ﬁ performance |iquid
chﬁ@m&@@fgnrszblwry carceotrats®9o i nhi bi tory concentrati on;

' I:)r"Procfr i-'P'r:Pf-fnei]h'y@r‘i)JFYi&(’?—bn%bl);(' so-propyl);

10

15

20

25

LIHMDS: lithium hexamethyldisilazide;

Me: methyi;

MeCN: acetonitrile;

MeOH: methanol;

MOI: multiplicity of infection;

MS: mass spectrometry (MALDI-TOF: Matrix Assisted Laser Desorption lonization-
Time of Flight, FAB: Fast Atom Bombardment);

NMR: nuclear magnetic resonance spectroscopy;

Ph: phenyl,

PG: protecting group;

Pr: propyl,

RPMI: Roswell Park Memorial Institute (cell culture medium);
RT: room temperature (approximately 18°C to 25°C);
tert-buty! or t-butyl: 1,1-dimethylethyl;

Tf: trifluoromethanesulfonyl;

Tf,0: trifluoromethanesulfonic anhydride;

TFA: trifluoroacetic acid;

THF: tetrahydrofuran; and

TLC: thin layer chromatography.
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10 Li HVDS: |ithium hexanet hyl di sil azide; Me: nethyl;
MeCN: acetonitrile; MOH nethanol; MJ: nmultiplicity

w@boornsiset i on; 15 MS: mass spectronetry (MALDI PATIEA2007/000845

Matri x Assisted Laser Desorption lonization- Tinme of
FI ight, FAB: Fast Atom Bonbardnent); NVR nucl ear
magneti c resonance spectroscopy; Ph: phenyl; PG
protecting group; 20 Pr: propyl; RPM: Roswell| Park
Menorial Institute (cell culture nediun); RT: room
te

(approxi mately 18C to 25C); tent-butyl or

t-butyl: 1, 1 -dinethylethyl; Tf: ci Cl

trifluoronmethanesul fonyl; 25 Tf20O
trifluoromethanesul fonic anhydri @
trifluoroacetig acid; THF: tetrah
thin | ayer chr

sol ution 5 . 5~g o
m.) at O0C, is added 4- 5 chl orophenyl magnesi um
bromi de (5. @, 5.0 mmol) and f4%e mixture is al | owtd
to

10

15

20

furén; and TLC:
-44 WO 2007/ 133350
A Stepl 8t

gmat ogieaRhy .
1a20%a3 Step 1:

H Br / OH OH OH
gghyde lal (0.5 p mmol) in Et2

-,

reqct at 0OC for 15 mnutes. Saturated aqueous
s added, and the mixture is
To a solution of aldehyde 1a1 (0.5 g, 2.5 mmol) in Et,O (10 mL) at 0°C, is added 4-

chlorophenyl magnesium bromide (5.0 mL, 5.0 mmol) and the mixture is allowed to
react at 0°C for 15 minutes. Saturated aqueous NH,Cl is added, and the mixture is
extracted three times with EtOAc. The organic layers are combined, washed with
water, saturated aqueous NaHCOQ3, and brine, dried over MgSQ,, filtered and
concentrated. The residue is purified by chromatography (hexanes/EtOAc 100:0 to
3:1) to give compound 1a2.

Step 2:

To a solution of alcohol 1a2 (5.82 g, 18.5 mmol) in CH,CI, (35 mL) is added
activated MnO, (10.0 g, 115 mmol). The mixture is stirred at room temperature for 18
hours and filtered through Celite™. The filtrate is concentrated under reduced

pressure to provide compound 1a3.

EXAMPLE 1B
Cl

1b1 1b2

To a solution of compound 1b1 (20.0 g, 86.3 mmol) in AcOH (150 mL) is added KBr
(12.3 g, 103.6 mmol) and NaBO;-4H,0 (15.9 g, 103.6 mmol) and the mixture is
allowed to stir at room temperature for 2 hours. The mixture is poured onto ice and

extracted with EtOAc and the organic layer is washed with water and brine, dried
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extracted three tines with Et OAc. The organic | ayers
are conbi ned, washed with water, saturated aqueous
wOMHCDB35@and brine, dried over MgSO4, filter edPEIGA2007/000845
concentrated. The residue is purified by
chromat ogr aphy (hexanes/Et OAc 100:0 to 10 3:1) to
gi ve conpound l1la2. Step 2: To a solution of alcoho
la2 (5.82¢g, 18.5 nnnl) in CH2CI 2 (35 m) is added
activated M02 (10 115 mmol ) mxture i s
st i(Moe@hfilterge ﬁ‘{‘i’ éﬁ’b‘é%”é[?tﬁdecf‘&mai‘agraﬂfdﬁ Pg”féﬁi?do'? P e regidue
éEM@Qﬂ&@bthﬁ@bmgbeoﬁbédmfﬂﬁzl s concentrated under
uced 15 pressure to provide conmpound 1la3. EXAMPLE
1BC G 0B O NHZ NH2 1bl 1b2 To a sol ution of
comyawprde 3cbl (20.0 g, 86.3 mml) in AcOH (150 m-) is
added KBr 20 (12.3 g, 103.6 mmol) and NaB03. 4H20
(15.9 g, 103.6 mmol) and the m xture is allowed to
stir at roomtenperature for 2 hours. The mxture is
poured onto ice and extracted with EtOAc and the
organlc | ayer® i s washed with wates and brine, dried
‘ 31350 KRG/ 007/ 000845 O(Ngscn%

centrat.ed. TRt o%r aphi 6'P2 _ ¢

the resi due OAC hexane) provid 0
conpound 11621 MPLE 1IC O O7J" NGl | \ O Sty C
N~CStep 2 cIl HNHZ 2 5 1cl 1lc2,1c3 The procedure of S
sFrye et al’®'J. Og. Chem 1991, "56, 3750-3752 is 1c3
f ol t h%@%?ﬁ%
(12'Iih%‘é§gcedf2%6 81\88 m%% 8t é;,n%%E 3 0‘]‘999'_@8" oIIowed

DNEiQ&AD m-) is added conpound 10 (24 59, 124. 1
mml*&a@ﬂ[n‘idrp&"@ﬁﬁm ogﬁa}ltg gfg%g %ﬁm-?‘cil & ek LAY18ThL, 140.2

hen heat e e mxture is
di mmeldllrv\PMﬁ (FtOmt) Smeﬁmpmpwa@dwé@ (@4t g .bYd4ntemmpy)portionwise.

1007 iI186 LYRRBRR stirfdd 4t95€Rr 389, then heated at 50°C for 16 h. The mixture is
diluted with EtOAc (300 mL), washed with brine (4x), dried (MgSQ,), filtered and
evaporated to dryness. The residue is purified by flash column chromatography
(50% EtOAc/hexanes) to afford intermediate 1¢2.

Step 2:

15 Compound 1¢2 (5.25 g, 24.5 mmol) and 1-ethyl-4-iodobenzene (5.3 mL, 36.7 mmol)
are dissolved in anhydrous THF (130 mL) and cooled to -78°C for 30 min. To this
solution is added n-BuLi (1.6M in THF, 38.2 mL, 61.15 mmol) over about 40 min.
The reaction is quenched by addition of 10% HCI (ag) and the mixture is extracted
with EtOAc. The organic phase is washed with brine, dried over anhydrous MgSQ,,

20 filtered and concentrated. The residue is dissolved in EtOAc and purified by flash

column chromatography to give compound 1¢3.

Other intermediates of formula (Il) or (lla) in Schemes 1 and 2 may be prepared
using the procedures of Examples 1A, 1B and 1C.
25
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evaporated to dryness. The residue is purified by
flash col um chronmat ography (50% Et OAc/ hexanes) to

w@bdoonshzsmt er medi ate U2. Step 2: 15 Conpound 1@T/CA2@3/000845

10

15

20

g, 24.5 mol) and 1-ethyl-4-iodobenzene (5.3 nL, 36.7
nmmol) are dissolved in anhydrous THE (130 m -) and
cooled to -78C for 30 mn. To this solution is added
n-BuLi (1.6Min THF, 38.2 nL, 61.15 mml) over about
40 min. The reaction is quenched by addition of 10%
HCEXAMBYE 2Ad the nixture is extracted wth EtOAc. The
or Wﬂb&aﬁbﬁ%@cbﬁmp\bﬁﬁﬁséom hAd BboAerabie ged over
anhydrous MgSO4, 20 filtered and concentrated. The
residue i § dissolved in EtDAc and purified by flas

i nt er med s of fornula (I'ta) in Schene

and 2 nay Jbe prepared g the procedures of

Ex aaml . 1B and® WEo@B07/ 13136Q co.cH
PCT/ G 000845 Pr epar atgj oJT of CH,

3001 ard 30802, Table 3 > Br 0 Br O COSCh
COZCH3 ., otep 1 Step 2 O—|aQ 0 00 1a3 2al 2a2 Sztep

O C O Br Br :r0Co2CHS C02H 1 CO2Hi I \ \ /®0
Step 5 O O Step O Conpound 3001 Conpound 3002 2a3 Stj)élﬁp3

1: 5 To a ¢n xture of conpound 1la3 (Exanple 1A) (O.

9.0 mol d 3%carbonet hoxyp chloride (@
m., 2.9 K .The mxture is‘sterred at room
t enper at urp r 2 hours, added M HC and
ext’hag N & OACc. THE PO ayern i s CO,CH,
My SO4 | t ered and=—evapo g r
pressure. dTheocrude Spoduct s puricfied by flas
Compound 3001 Compound 3002 2a3
Step 1:

To a mixture of compound 1a3 (Example 1A) (0.72 g, 2.3 mmol) and CH,Cl,, is
added pyridine (0.725 mL, 9.0 mmol) and 3-carbomethoxypropionyl chioride (0.36
mL, 2.9 mmol). The mixture is stirred at room temperature for 2 hours, added to 1M
HCI and extracted with EtOAc. The organic layer is dried over MgSQ,, filtered and
evaporated under reduced pressure. The crude product is purified by flash
chromatography on silica gel (20% EtOAc/hexanes) to give compound 2a1.
Step 2:

A mixture of compound 2a1 (0.54 g, 1.3 mmol), triethylamine (4.0 mL), and acetic
anhydride (6.0 mL) is heated at 100°C for 18h. The mixture is added to 1M HCI and
brine (1:1 mixture) and extracted with EtOAc. The organic layer is washed with
saturated aqueous NaHCO;, dried over MgSQ.,, filtered and evaporated under
reduced pressure.The residue is purified by flash chromatography to give compound
2a2.

Step 3:

To a solution of compound 2a2 (0.18 g, 0.44 mmol) and allyl bromide (0.6 mL, 6.9
mmol) in THF (2.0 mL) at 0°C is added LIHMDS (0.7 mL, 0.70 mmol). When the
reaction is complete by TLC, saturated NH,Cl is added and the mixture is extracted

with EtOAc. The combined organic phase is washed with brine, dried over MgSQ,,
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10 chromat ography on silica gel (20% Et OAc/ hexanes) to
gi ve conpound 2al. Step 2: A m xture of conpound 2al

W@ 2003431350 1. 3 nmol ), triethylamne (4.0 nl), aPdI/asiono00845

10

anhydride (6.0 m-) is heated at 100C for 18h. The

m xture is added to 1 MHCI and brine (1:1 m xture)

and extracted with EtQAc. The organic |ayer is washed
with 15 saturated aqueous NaHCO3, dried over MySOM4,
filtered and evarporat ed under reduced g}ressure The

r edilt¢r6e and cpussntraled- Byrifqatem by ARl eye ﬁfﬂpht’&H%’fa\F‘é/EtOAC
conpovnd 4:13aRes Sb@Podd 383.2 sol ution of conpound 2a2

(0.18 g, 0.44 mmol) and ally) bromde (0.6 nL, 6.9 20
m“ré—?-”—ig-n THE (2.0 nL) at OC is added Li HVDS (0.7 ni,

0. 10 amRkyre oVbEApdUN 2ar36(ae|b ggvo 22smeenrhettovdy (I Iqﬁ;) |s added H,O
Btea

sawl %ﬂ%i@ndﬂ?g%ﬁﬁg}? the m xture is extra

i e TAES Pdiepledt 00 {0 1 hour
br mhe redbtive & Quetichdd) Bt satufbte INHZ0IBAI1BE 8kure is extracted with

7/00 45 f||t red and c ted. .
PTG NEGPY S0 LGN Y ERe BAVAR DR MLRa O iEs err MoSOL
10(ﬂtté}et1 anéd c&ahcegitmmi t6 @iveasntboMid S0ep (Fbiel®). a m xture
ound 2a3 (0.10 g, 0.22 mol) and DVSO (2 ni),
—g%@ggd H20 5 (0.15 nL) and NaOH (10 N, 0.15 mi -)
an(A rhhﬁur@rbi(didm;ﬁ)dnﬂ Jo021(@ 04740 g 6N 7 froiol | ENOME (2.5 T and platinum

N R T TT J

| ayikered #ireugtaShiitd ™aridicdricentegted uhéet resered My&Shre. The residue is

L Db SRR 8ol TR RTIBHR 2052 To0

0.17 nmol), EtOAc (2.5 nL) and platinum (IV) oxide (8

15rT[:])EXI,‘§", %red under an atnosphere of H2 for 1 hour.

20

The m x filtered through CeliteTM and
corﬁ’cqnﬁraﬁbneebfuod\pbund(m)dee,drw«s%ure The residue is
purified by prepargtive HPLC to prqyi de conpound 300 1

15 EXANPLE 2B Preplration of conpougd 2011, Table
ca d
. Step 1 0 Step 2 Step 3 '
0~ OMe

2b1 2b2

e
=N

Compound 2011
Step 1:
Dimethyl carbonate (22 mL, 269 mmol) and NaH (60% in oil, 10.8 g, 270 mmol) are
combined in toluene (80 mL) and heated to 90°C for 20 minutes, then

opg =N 2b5

4-chloroacetophenone 2b1 (14 mL, 109 mmol) is added dropwise over ca. 15
minutes. The mixture is stirred at 90°C for 30 minutes, then cooled and carefully
treated with 5% HCI (aq) (100 mL) and EtOAc (100 mL). The organic phase is

washed with brine, dried (MgSO.,), filtered and concentrated to dryness. The residue
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' 111 O'- Step 1 OStep 2 Cl OStep 3 C OO O QOw

| ID~ NONO O 2bl 2b2 2b3 H2b4 HC C Step 4 d
W@R00DHBIB50 , N OO Step 6 N OO Step5 C | O~ 1-PEI/CAR0OMN000845

|/ Compound 2011 2b6 ,N 2b5 Step 1: D nethyl

carbonate (22 nL, 269 mmol) and NaH (60%in oil, 10.8

g, 270 mmol) are 20 conbined in toluene (80 m-) and

heated to 90C for 20 mi nutes, then

dr SoRLER Y LR e RE b e miphOineliTiek o SvEFFPaupo 202
at Mfor 30 mnutes, then cooled and carefully
|t Sl a0 4 109 P 8 BB,

( Mp80d) in DMF ixglerel (7amtl/4Ooncesheated at 1 40°dr fpneB b. THemixture is

res| - 7, PCT/ 740 LS . .
b R e a e ) P T OR e B CE i P eldpiser s

t o wgished withp BUM@I, 2Br anGbepe, 2iried onexigd Q.. diltercdrgndnedcentrated
2b ; o), . I L 9 .go 0
16,5, s g Fedig Y0l fb ekl it RgbbiaBy (STog 1834 to 20%
146 Aeheranel) toliee eampaund 2b3. 5 partiti oned between 1

M i, 440 nL) and Et OAc (150 nl). The organic layer is

wasrh‘e%—vvith 1 MHC, water and brine, dried over
10 vy S0k mixture of eempeithdadhdcémoraitied mme!)dkQts@.0 THE.57 mmol) and

SR DU e DATBOTRE K 0% bl e s
10 2lfewed t9i stir at reonY teawrfatirador2iEd. then7opeured Bver ipgrioig a solution of
KO R EZ180 L) 2R T MTRIre is88iGracted with EtOAC (2X100mL). The combined

organic extracts are washed with brine (4X), dried (Na,SO,), filtered and

15 concentrated to afford, after purification by chromaotography (EtOAc/ hexanes)

compound 2b4 as a mixture of diastereocisomers.

Step 4:

A mixture of compound 2b4 (in separate portions of 1.26 g, 0.77 g and 1.09 g; 7.15
mmol total) and H,SO, (in separate portions of 24 mL, 15 mL and 19 mL) is allowed

20 toreactat 150°C for 20 minutes. The combined reaction mixture is allowed to cool

slightly and added dropwise to ice-water. The mixture is extracted with EtOAc (3X),
washed with brine (1X), dried (Na,S0,), filtered and concentrated in vacuo The
residue (0.69 g; 1.76 mmol) is dissolved in EtOH (25 mL) and to this solution is
added POCI;3 (2.4 mL; 27 mmol). The reaction is heated at reflux for 1h, then poured

25 into ice-water and extracted with CH,Cl, (3X). The organic phase is washed with

brine, dried (MgSO.,), filtered and concentrated and the residue is purified by
chromatography to afford compound 2b5.

Step 5:

To a mixture of compound 2b5 (30 mg; 0.072 mmol) and anhydrous MeCN (1.8 mL)

30 is added K;CO3 (150 mg; 1.1 mmol) and 4-bromomethylpyridine (36 mg; 0.14 mmol)

and the mixture is heated to 70°C and allowed to react for 16 h. The mixture is
diluted with EtOAc (40 mL), washed with brine, dried (Na,SQ,), filtered and
concentrated to afford compound 2b6.

Step 6:

35  Using the procedure of Example 3A, step 4, compound 2b6 is hydrolysed to give
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DMF (23 nL) is added ethyl-2-bronoval erate (3.2 ni,
18.25 mmol ). The m xture is allowed to stir at room

wao esopesdsur e for 16h, then is poured over ice PEI/GA2007/000845

5

10

15

solution of 1 N HC (100 nL) and the m xture is

extracted with Et OAc (2X100nL). The conbined organic

extracts are washed with brine (4X), dried (Na2S&4),

filtered and 15 concentrated to afford, after

pur| ficat maot ogr aphy (Et OAc/ hexanes)
%'Bﬂ‘dlnézg 11a‘§— Egrﬁgxture of di astereoi soners. Step 4:

A mxture of conpound 2b4 (in separate portions of

1.%6 @l 0,47 g and 1.09 g; 7.15 nmol total) and H2SO4

(i S B‘eﬁ‘% e portions of 24 nL, 15 nL and 19 nl) is

al IPowpakatidn of compatind20105P4blé@y 20 m nutes. The

conmbi ned reaction mxture is aIII owed to cool slightly

and added[ dropwi se to ice-wate[. The mixture is ¢

extractq Et OAc (3X), hed (Wi th brine (1X

dried ( filtered and seficentrated in vac

r esiig N k. 76 O(fd*n EtC]—| 25

L) to [t hils sols%hon i 3 (2% O~

ol ) .~ The r%gctl on i s heaflé
poured 25 into ice-water and extracted wth CH2Cl 2
(3X). The®%organic phase is wadfled with brine, drieéd
(MSX™), filtered and concentrated and the residuel|is
purified by chromatography to afford conpound %Sl
Step 5: To a m xture of conmpound 2b5 (30 ng; 0.072
mmol ) and anhydrous MeCN (1.8 nL) 30 is added K2CgR
(150 ng; 1.1 mmol) and 4-brononet hyl pyridine (36 ny;
0.14 mmol) and the mxture is heated to 70C and
allowed to react for 16 h. The mxture is diluted
wth EtOQAc (40 nl), washed with brine, dried
filtered and concentrated to afford conpound
Step 6: 35 Using the procedure of Exanple 3A, step
conmpound 2b6 is hydrolysed to give -49 WO 2007/13I3850
PCT/ CA2007/ 000845 conpound 2011 (Table 2). EXAMPRENQL10
Pr(gi@‘{_ﬂti on of conpound 2010 (Table 2) «cl C cl

To a mixture of compound 2b5 (Example 2B) (20 mg; 0.05 mmol), anhydrous MeCN
(1.2 mL) and K,CO3 (15 mg; 0.1 mmol) is added ethyl iodide (40 uL; 0.5 mmol). The
mixture is allowed to react at 70°C for 16 h, then is diluted with EtOAc (40 mL),
washed with brine, dried (Na,S0,), filtered and concentrated to provide a mixture of
compounds 2¢1 and 2¢2.

Step 2:

The mixture of compounds 2¢1 and 2¢2 is saponified as described in Example 3A,
step 4. Purification of the mixture by preparative HPLC provides compound 2010
(Table 2).
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Cl'- cl OOStep1 NNQ NOO H2b5 2cl1l 2c2 Step 2
1d d H NOOKS5 Conpound 2010 Step 1: To a

worRoorasesof conpound 2b5 (Exanpl e 2B) (20 ng; PCDEA2007/000845

10

15

20

mol ), anhydrous MeCN (1.2 nL) and K2CC3 (15 ng; 0.1
nmmol ) is added ethyl iodide (40 AIL; 0.5 mmol ). The

m xture is allowed to react at 700C for 16 h, then is
di | ut ed vvith Et OAc (40 nL), 10 washed with brine,
dri_ed EOZL) filtered and concentrated to provide a
m FAMBLEPA conpounds 2c1 and 2c2. Step 2: The mixture
of peeparation of 26mpaddfdA038) Fai@poni fied as described in
Exanpl e 3A, step 4. Purification of the m xture by
preparative (HPLC provi des conpod 2010 15 (Table 2).

/1

COEt ——— / CO,Et
Step 3

Compound 1058 3a4

Step 1:

To a solution of compound 1¢3 (Example 1C) (3.69 g, 14.17 mmol) in AcOH (88 mL)
is added ethyl acetopyruvate (2.65 mL, 18.4 mmol) followed by conc. H,SO, (438
WL). The resulting mixture is heated to 50°C for 16 h, allowed to cool to RT, then
concentrated under reduced pressure and the residue partitioned between EtOAc
and water. Solid NaHCO;3 is carefully added with stirring and the organic phase is
washed with brine, dried over anhydrous MgSQ,, filtered and concentrated. The
residue is purified by flash column chromatography (20% EtOAc/hexane) to provide
compound 3a1 (less polar) and by-product 3a2 (more polar).

Step 2:

To a mixture of compound 3a1 (2.39 g, 6.26 mmol) and THF/EtOH (40 mL/10 mL)
cooled to 0°C is added NaBH, (213 mg, 5.63 mmol) over a period of 1 min. The
mixture is stirred at 0°C for 40 minutes and diluted with water and 10% aqueous HCI.
The mixture is extracted with EtOAc and the organic extract is washed with brine,
dried over anhydrous MgSOQ,, filtered and concentrated to give the alcohol 3a3.

Step 3:

A solution of compound 3a3 (513 mg, 1.34 mmol) in anhydrous DMF (10 mL) is
treated dropwise with LIHMDS (1M in THF, 1.56 mL, 1.56 mmol) over a 1 minute

period. lodoethane (0.60 mL, 7.5 mmol) is added and the reaction mixture is allowed
-51-



3al Step 2 OOH A | CAH A Cd . S COREt | CO2Et N
CH Step 4 Step 3 3 NCH3 N CH3 Conpound 1058 3a4 3a3

wE@p/11135® To a sol ution of conpound 1 c3 (Exam@i/€A100Gp00845

5

10

15

20

(3.69 g, 14.17 mmol) in AcOH (88 nL) is added ethyl
acetopyruvate (2.65 nL, 18.4 nmol) followed by conc.
H2SO4 (438 pL). The resulting mxture is heated to
50C for 16 h, allowed to cool to RT, then

co r.esi du
pa%g{]l 52@3“%5{\/\&% %ﬁ%ﬁ% regﬁgﬁ\a/ater eégﬁadml\%%%eg with
carveﬁeﬂ dnyl thel dexiunal gartitoned betwgearvaterranddit@aei Ehepbgseiciphase is
[ . .

11 1ERE ke, Uil g S0P s on d N R AR N BB ugrgpite
fI &. col um chr omat ogr aphy (20% Et QAc/ hexane) to
prauide. conmpound 3al (Il ess polar) and by-product 3a2
rn?{r%&g‘ol ar). Step 2. To a m xture of conmpound 3al
( 2./89ixire ®f 2@mponyid) 3an@3T HEY, Et20HN 40, MeDHOTHA_§6 mLS mL) and 1N
co [ | 4 .
et (priiaL, 7 724ah EecAhol ) altpror 30 i B el
i rartdioneh Beter o wateriindiEtadc @nd srdaauaa gheesuis aedified to pH ~5-6
The @it HEE.d With @f(t)ﬁ\@cft%dc%ﬁ #bo%r?éqlc ARdsd E%n@ﬁ g@gS@ ), filtered
extract 1s washed wth brine over anhy
My S04 conegnteaitectoive Wﬁﬂﬂ&ﬁ%dﬁ%e@ ve the al cohol
3a3. Step 3: 20 A solution of conpound 3a3 (513 ng,
1.34 mol ) in anhydrous DMF (10 nL) is treated
dr FPAMEEEWBt h Li HMDS (1 Min THF, 1.56 ni, 1.56 nmol)

OqureaarJatlﬁhertc%mMn'd%ml?ﬁﬂ@qhane (0.60 nL, 7.5
mmol is added and the reaction mixture is allowed -51

WO 2007/11350 PCT/ CA2007/ 000845 ~t o r at RT ungder
an N2 atrasphere fof 30 mn. The reac’w i's quen hed Q

W th 2 and th xture par ngd bet ween r>
and Et OAcC. e Oor I c—phase is hé’pl/\with bri
dr i fi 't er eskrand °to g °

Compound 1058

Compound 1061

Step 1:

To a stirred solution of compound 1058 (Example 3A) (230 mg, 0.60 mmol) in
anhydrous THF (15 mL) at 0°C is added Et;N (125 pL, 0.90 mmol) followed by
pivaloy! chloride (85 pL, 0.69 mmol). The resulting solution is stirred at 0°C for 30
min and then at RT for 1.5h. The mixture is cooled to -78°C for 30 minutes, and to it
is added a mixture formed by treating a solution of (R)-(+)-4-benzyl-2-oxazolidinone
(127 mg, 0.72 mmol) in anhydrous THF (5 mL), cooled to -78°C, with a solution of n-
BuLiin hexanes (1.6 M, 487 pL, 0.78 mmol) and stirring the resulting mixture at
-78°C for 30 min. The mixture is allowed to warm slowly to RT and stirred for 2 h.
Saturated NH,CI (30 mL) is added and the mixture is extracted twice with EtOAc.
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3a4. 5 Step 4: A mxture of conpound 3a4 (530 ng, 1.29
mol ), MeOH THF (6 nL/6 m-) and 1 N NaOH (0.77 ni,

wq@2002/18m380 ) is allowed to react for 30 m nut esPCTTh&2007/000845

5

10

15

20

25

m xture is partitioned between water and Et OAc and
t he aqueous phase is acidified to pH -5-6 and

extracted with Et OAc. The conbi ned organi c phase is
dried (MgSO4), filtered 10 and concentrated to give

d,1058 bl . EXAVPLE. Prep. ' )
ComRB RTOTGALSHREF A 148 et S Db R Og) flgred and
Y [cohcehtradfed, Endth® r&iddédis(%ﬁﬂigéﬂl\lﬁ:ﬁﬂaﬁﬂ Gj&ﬁnﬁbﬂrg&fﬂglalmf?/s(545°/o
10 S o __dC
st HR0 nibERed, i serprel e ronS B L BB AGE 10 clsterBomer

(Esarnple 3A) (230 ng, 0.60 mmol) in anhydrous THE (15

m-) at. 0OC is added Et3N (125 pL, 0.90 nmmol) foll owed
byieﬁ%%‘al oyl chloride (85 pL, 0.69 mml). The

r eSold sagtiopalf ecbmpounds3is2 {11MOedg, & 2M@nfod)rin J6IF /wataer @mdL/1 mL) at

h f h. T i [ led tq,..78C. f.
30 Or e KRy oo o Sh el b iRp e “Peid pphreo
t r ¢82.2 ng ia Osdinlitaf 6aOPfThe mixture is stirred at 0°C for 30 min, then 10%

R - -4 ZV | =24 [ ] di (127 7 I
(S PRS0 b By B e
sol(adjusied pf t<_P1-10)_3lThE ahnemmaes ig a.djl_ﬁstMi toA@7 4 andDextli@cted three
TRk SO Bl BTy a8 o hvos
an@ndthe regidue o digsdived is4MP@@ed PNFED by Bepanatije HBLC to give
adgg%paﬂ]ﬁjd M@l (ﬁqaﬁeuf)%vit'h%p%élrp@ﬁfy%q QEWb/c?gné{HtiBReﬁE %,CESS as

determined by chiral HPLC (ChiralCel OD-R column; 4.6x250mm, 10 ym).

The procedure of Example 3B may be used to resolve racemic mixtures of other

compounds of formula (l) bearing a chiral center into their constituent enantiomers.

EXAMPLE 3C

Preparation of compound 1078, Table 1

Ok

Step 2
cl § OEt Step2 ¢ O N OoH
pZ o] = O
N~ cH N~ CH,
3a3 3ct Compound 1078
Step 1:

A mixture of compound 3a3 (Example 3A) (2.9 g, 7.55 mmol), anhydrous dioxane
(40 mL), isobutylene gas (approx. 10 mL condensed at 0°C) and BF3-Et,O (8 mL, 61
mmol) at 0°C is allowed to stir at room temperature in a Teflon™ sealed tube for 16
h. Additional isobutylene is added at 0°C ( approx. 5 mL) and stirring is continued at
room temperature for 3 h. Further BF;-Et,O (2 mL) and isobutylene (5 mL) is added
at 0°C and stirring is continued at room temperature for 16 h. Saturated aqueous
NaHCO; (10 mL) is added to the reaction mixture, followed by solid NaHCO; and
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-52 WO 2007/ 131350 PCT/ CA2007/ 000845 The conbi ned
organic extracts are washed with brine, dried (MJSH),

wo pdorasBss and concentrated, and the residue i BCT/CA2007/000845

10

purified by flash col unmm chromatography (5-45% EtOAc

i n hexanes) to separate the nore polar adduct 3b2 from
its diastereoner 3bl. 5 Step 2: To a sol ution of
compound 3b2 (110 ng, 0.20 mml) in THFvaater (2 m/ 1

g;)“@?%p%egglx%a%ﬁsts‘%dﬁg%?r%lg ig%he(’%ﬁse‘z‘? ?‘rﬁ Seﬁaroa eéjv\ﬁﬁe agueous

of pHAa&y is ektractad XEKDAx) esd fita cansuinet or@éhlf: phasDismirind ovéravigSO.,

100

e ERaneaobtlielss EBRETE e Rulil b sBugrampiogranhy
10)(gra?lfleet afqP86 tes6(h ﬁ@Ac/hemi]eﬁStOEQiVet @DrmwumdBCand
extsr!g%ed three tinmes with EtQAc. The organi ¢ phase
i's (MpS™M), filtered and concentrated, and the
r ediheueogesiuch szl iv EdainpleDMEStemd ipheHevieced by
preparative HPLC to give conpound 1061 (Table 1) wth
optical purity of 99.7% enanti oneric excess as
detEW\MPh%dAby chiral HPLC (Chiral Cel OD-R col um;

rl;lﬁh dure of Exanple 3B may

be uééQ to %gsomy°¢§c1§%ch%ﬁ9§?ur es of other
compounds of' formula (1) beariong a chiral center it
their cons ent enantioners EXAMPLE 3C 20

Step 1 C t StepeR' CI OH O N CE@2N CH3 N Ci
3a3 ynd 1078 S ) xdHur e of scQupQURd OMe

(40 mL), 71 sébut yl ene gas (Cappmox:cHl0 nl conde
0C) and BRF3-Et20 (8 nmL, 61 25 mmol) at 0C is allqwe

to stir at roomterrperature in a Teflon TM seal ed t ub#ers
for 16 h. Additional isobutylene is added at 0OC (
approx. 5 [ [ [

Cl

Br Br OMe

o)
N~ TCH,

Compound 1035
Step 1:
A mixture of compound 1b2 (Example 1B) (3.0 g, 9.66 mmol), levulinic acid (1.4 mL,
13.5 mmol), concentrated H,SO, (0.39 mL) and AcOH (30 uL) is heated at 130°C for
17 h. The mixture is added to H,O (50 mL) and the pH is adjusted to 4 by addition of
15 1M NaOH. The aqueous phase is extracted with EtOAc and n-butanol and the

organic extract is washed with water and brine, dried (MgSQ,), filtered and
concentrated. The residue is triturated with a mixture of Et,O and EtOAc to provide

compound 4a1.

Step 2:

20  To a mixture of compound 4a1 (1.5 g, 3.84 mmol) in toluene/MeOH (2:1, 30 mL) is

added trimethylsilyldiazomethane (2M, 3.0 mL, 6.0 mmol). Concentration of the

mixture under reduced pressure provides compound 4a2.
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roomtenperature for 3 h. Further BF3-Et20 (2 nlL) and

i sobutylene (5 m-) is added at OC and stirring is
weonritsnied at roomtenperature for 16 h. Sat urBECBEAA2007/000845

aqueous NaHCC3 (10 nmL) is added to the reaction

m xture, followed by solid NaHCO3 and -53 WO

2007/ 131350 PCT/ CA2007/ 000845 water, the m xture is

stirred for 30 mn, and the phases are separated. The

aqueous phase is extracted (EtQAc) and the conbi ned

or - phase is dried over MgSH4, filtered and

c onmeensdlatonchf c$h1©om&simm&) 080 gpardimrad) byTHEF &0 niolatigit is added

R e s o s LA BB o

Exallirpblﬁeaﬁd\theﬁ‘sbaﬁloﬂl rmistufeislatiowed to SXAMRL EndlXeaction is complete.

£, 45 A P Rl el

4a1ayeeéarﬁt0®p1b’ﬁ1edCWa@hecGMtrSom 8rig! eyerMdgSO Ofitdafe@any\eoncentrated
Br N CH NCH 4a4 4a3 10 Conpound
043P et aes

m xture of conpound 1b2 (Exanple 1 B)
(380e@4, 9.66 nmol ), levulinic acid (1.4 nL., 13.5

@&%%??&%%%%Jﬂz(@% é% ér%o%ol rﬁoﬁ%ﬂédﬁg%ﬁ’%o mL), and

e m X ‘ure I's a
10H2®t;(C50'\da|n) s emfellytsth(a1 Qo) is adlo\vers toeslir abrogmblgmpdittrieamderf an

15 i :
an OGRS oy HOfer SOHER 8. A o Ba BILUAT R ML it then
watf@eresﬁhrough ﬁehtea“f pedicenvgsmated. Purificatiangofdheiresidue by flash

chromatography provides compound 4a4.

Step 5:
15 A mixture of compound 4a4 (0.047g, 0.102 mmol), DMSO (1.0 mL), water (0.1 mL)

and NaOH (10N, 0.1 mL) is stirred at 65°C for 1 hour. AcOH (0.15 mL) is added and
the mixture is purified by preparative HPLC to provide compound 1035 (Table 1).

EXAMPLE 4B
20 Preparation of compound 1101 (Table 1)

Compound 1101

Step 1:
To a mixture of compound 2b5 (Example 2B) (238 mg; 0.56 mmol), anhydrous
- 55.



concentrated. The residue is triturated with a m xture
of Et20 and EtOAc to provide conpound 4al. Step 2: 20

waeooa/18m3%¢ ur e of conpound 4al (1.5 g, 3.84 mMmoOPQT/CA2007/000845

U'I

tol uene/ MeOH (2:1, 30 nlL) is added
trimethylsilyldiazonet hane (2M 3.0 nL, 6.0 mmol).
Concentration of the mxture under reduced pressure

provi des conpound 4a2. -54 WD 2007/ 131350

PCT/ CA2007/ 000845 Step 3: To a solution of conpound
4aFRE A8, 209 PYRB (976 M SrHEd) 8t (rl)is addetThQ (BYed1-13
3 bhRBD- ﬁ‘re”fﬂtxmr‘é @Qlﬂ%ﬂ%t O€G for Bb miR; WarfgRl t rodrR k& 8ture and

nmmol) and the reaction

m ﬁ'U??Z/PS é)an ITBﬁé%Ith‘E? @tppweétmtﬁ(rr%wﬂer apdgufacd wigh CH.Cl: (3X).
COoMpleairgani®d laheitie Qs h&HAEh biise, Qﬂ@@@\/l?ﬁ&;)t fneréd ¥hdlEdhdehtrated to

extracted_ w t h Et OA ani c ers are
coBTTIESS: THEREH® i RHTGH BN S afaeigD Aigespmpound 4b1.
f|| gtew ed and concentrated to provide conmpound 4a3.

5 5 Fuolefl b SOV 452, C9.9500, 100200 i g 0

catrad!%sin DMEQ1 rmg,)) is 5dcwd tawetﬁhtymnﬁtnh (373il; §.0@Mmmol). The mixture is
o oR e R B loggr BT TSIt coteRs P thGrer 20 Min. The

10f | Imlehueajlstdmumdghto&DIAbQBMramdNasthW’Ih ahe @1 X), NaHCO; and brine

20

P
ptjg%{(d@g 80(%’6]0 (?Igg |§ 8r|eé{j@\%2§(¥4 g? dn? ﬁ{ﬁn@%&geggng the residue
conppunfegddaslach chdigptoddadyA 1 Bddilica gBVBO KlédxaherEDAC) to afford

) and NaOH (1 ON, 0.1 nlL) is stirred at
(S%h?%gi&ﬁg%r AcOH (0.15 nL) is added and the

m Btewd: i s purified by preparative HPLC to provide
1S ontage Pl IR gy g SO el SR AT R Qe mo)
O Sllewe@tadead urieleO—i@iNl anf fOIr ZNn®1 2ot MlXIkJré,BZniﬁt&anhﬁnugh
Celite™, and the Celite™ pad is washed with EtOH. The combined filtrate is
concentrated under reduced pressure to afford compound 4b3.
Step 4:
Using the procedure described in Example 3A, step 4, compound 4b3 is converted
to compound 1101 (Table 1).
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adail \\ Step4dCdd OH. A 0, O NON Conmpound
1101 4b3 Step 1: To a m xture of conpound 2b5

W@ Boanpizso 2B) (238 ng; 0.56 nmol ), anhydrous PGBECHEO7/000845

2007/ 131350 PCT/ CA2007/000845 CH2CI2(4 nlL) and
pyridine (276 pl; 3.4 mmol) at O0C is added Tf20 (191
pl; 1.13 mol). The mxture is stirred at 0C for 30
mn, warmed to roomtenperature and stirred for 20 h.
The_m xture is poured into ice-water and extracted
wi tEAMBBEPA (3X).  The organic layer is washed with
br iPteparition bf C¥epdtnd fo3ut emd 1and concentrated to 5
dryness. The residue is purlfled by chromat ography to
afford conmpound 4bl. Step 2: To a solution of
conpound 4‘1 (50 ng; 0.091 nnnl)cand PA[ P(t-Bu)3]2 (5
in ded o)
tri-n yIV|ny tinl (37—pk;
is seafedvand, t@medf#01re s ‘*&Q%1C*®%a
condi tisons at 11Q¢ ‘for 20 nmin. The 10 m xture is .,
poured intoyEt OAc (50 nl), washed with brine (1X), l$w3
(3X). The organic phase is dried

jered and concentrated and the residue,

0 siljca gell;
22 st'ep

Nz 3 nm@h) P

(1.5 mL)And Pt®2 (4 mg) is allgmeap?o react under “H2
at 1 atmfog,20 mn. The m xtureé®is filtered through
CeliteTM and thelt¥ iteTM pad is washed with EtOH.
The conbined filtrate™s concentrated under reduced
pressure to afford co nd 4b3. Step 4: 20 Using the
procedure described i le 3A, step 4, conmpound
4b3 is converted

OEt

OEt

Compound 1034

Step 1:

5 To a mixture of acid 5a1 (3.2 g, 18.7 mmol) and ethyl levulinate 5a2 (2.7 mL, 19.0

10

15

mmol) in THF (25 mL) is added MgSO, (6.5 g). The mixture is heated at 65°C for 1
hour, filtered and concentrated under reduced pressure. The residue is mixed with
POCI; (12 mL) and heated at reflux for 4 hours. The reaction mixture is concentrated
and the residue is treated with ice and solid NaHCO; to adjust the pH to 7-8. The
mixture is filtered and the collected solid is taken up in EtOAc, washed with water,
dried over MgSQ,, filtered, concentrated and.purified by flash chromatography
(100% Hexane to 1:1 Hex/EtOAc) to provide compound 5a3.

Step 2:

To a mixture of ester 5a3 (0.0761 g, 0.26 mmol), THF (3.0 mL) at 0°C and allyl
bromide (0.2 mL, 2.3 mmol) is added LiHMDS (0.4 mL, 1.0 M, 0.4 mmol). The
mixture is allowed to stir at RT for 30 minutes, then aqueous NH,Cl is added, and
the mixture is extracted with EtOAc. The combined organic layers are washed with

brine, dried over MgSO,, filtered and concentrated to provide compound 5a4.
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to conmpound 1101 (Table 1). -56 WD 2007/131350

PCT/ CA2007/ 000845 EXAMPLE 5A Preparation of conpound

waoesd/13iBable 1 0 Cl Cl Cl OHCHOCEt C \ Ot PUT/CER007/000845

($)]

10

15

20

NHZ OO Step 1/ NCHO Step 2 Os a NCH3 5al 5a2
5a3 5a4 Step 3 Br G C Ot G \ OBt G Ot O Step 5
NCHOStep 4 ONCHNCH 3 5a6 5a5 b5a7 Step 6 C
OH N CH3 Conmpound 1034 Step 1: 5 To a m xture of

5al (3.2 g, 18.7 mvol) and ethyl |evulinate 5a2
= 19.0 nmmol) in THE (25 m-) is added MgSO4

( 6. CEorgjounWﬁ&M‘l@ Hydiogenated@smieithe drodeilrd SIIExBmpPO4 , Step 4, to
filter d and co%‘c ntrat ed under reduced pressure. The

r e rRIES FUMRRURY

r efStegx4f or 4 hours. The reaction mxture is

Col it RAKEEP"BMeaptEess T 448 ¢ 3 HPERUTRG hbPefa . s aocec

i s (CHL:®iBed 5and, 4.6enmal) breccthedmgmke @ stiffed akwcm/errnght with

contaRtd gf@a&#&&ﬁaﬁé@%? hisle KBkt B e micure o

( 1G0¥adtiect avite BIQAL.: 'I]hel-mnﬁdﬁte@%r);amlo |gye cvard evasba @ith @rine, dried
Sa%\/eﬁ(ﬂggof‘,:filtered and concentrated to give compound 5a6.

POC13 (12 nlL) and heated at

Step 5:

A mixture of compound 5a6 (20.7 mg, 0.054 mmol), 4-ethenylphenylboronic acid (10
mg, 0.068 mmol) and DMF (2.0 mL) is purged with Ar, and to this mixture is added
Pd(PPh;), (3.0 mg, 0.003 mmol).The reaction mixture is allowed to react at 120°C for
2.5 hours, then at RT overnight. The mixture is partitioned between EtOAc and H,O
and the organic phase is washed with brine, dried (MgSO,) and concentrated. The
residue is purified by flash chromatography (20-30% EtOAc/hexane) to give
compound 5a7.

Step 6:

A mixture of compound 5a7 (21.4 mg, 0.052 mmol), DMSO (1.0 mL), and NaOH (5N,
52 L) is stirred at 60°C for 45 minutes. CF:COOH is added and the mixture is
purified by preparative HPLC to provide compound 1034 (Table 1).

-58 -



To a m xture of ester 5a3 (0.0761 g, 0.26 mmol ), THE
(3.0mM-) at 0OC and allyl 15 bromde (0.2 n., 2.3

wornei)3i3s0 added LiHVDS (0.4 m -, 1.0 M 0.4 mmpC/CATI02/000845

10

15

m xture is allowed to stir at RT for 30 m nutes, then
aqueous NH4Cl is added, and the mxture is extracted
with Et QAc. The conbi ned organic | ayers are washed
vvith brine, dried over MgSO™4, filtered and

ntraégd to provide conpound 5a4. -57 WO _

PCT/ CA2007/ 000845 Step 3: Conpound 5a4 is

hyd?reenmbacbfmmmqmptaﬂume of Exanple 4A, Step
4, to provide conpound 5a5. Step 4: 5 To a solution
of conpound 5a5 (0.1466 g, 1.5 mml) in CH3CH2CN (5

m), is added (CH3)3SiBr (15 oL, v.6 mml) and the o

m XEUr e«d etk at 75C ovyer ) OMe
(CH3) py di sti+H-=atio

and t gis SBktra R e d®

organi c Iay;ers are washed with bri ne dri ed over

MyS04, filtered and concentraf®d to give conpound 546.

10 Step 5: A nixture of conpound 5a6 (20.7 ng, 0.°6% J\
mmol ), 4-ethenyl phenyl boroni gcackd (10 ng, 0.068 | o
mol ) and“BKE (2.0 nl) is purgefwith Ar, and tq thi OMe
m xture i s &g
reaction

hour s, overni ht xture is 5b3'
par t ictd 2N EEOAC arTeh K 5 Ahd +=he—organi c F
phase i ashed V\Aths‘fﬂﬁl ne, ¥yS04) &4 cH,

concent PAt &d. “Fhe residue is purlﬁSPed by flash o_

chr omatég%)r raphy (20-30% Et OAc/ hexane) to give nﬁounstgl5
W Step A m xture of conpound 5a7 (21.4 nyg, 5
mml ), DMSO (1.0 nlL), and NaOH (5N, 20 52 pl) Tszepct
stirred at 60C for 45 mnutes. CF3COH i s added and' . F
the mxture is purified by preparative HPLC to

provi de conpound 1034 (Table 1). -58 WD 2007/13135

PCT/ CA2007/ 000845 EXAMPLE 5B Preparation of compoUrd

CH

3

1093, Table 1 504
Step 1:
The procedure of Hahn et al (J. Organometal. Chem. (2004) 689(16): 2662-73) is

followed.

To a mixture of compound 5a3 (Example 5A) (200 mg, 0.671 mmol) and 4-
acetamidobenzenesulfonyl azide (322 mg, 1.34 mmol) in anhydrous MeCN (9 mL) at
RT is added DBU (501 L, 3.35 mmol). The mixture is stirred at room temperature
for 3 hours, then brine (0.5 mL) is added and the mixture is partitioned between brine
and EtOAc. The combined organic phases are dried over MgSO,, filtered and
concentrated under reduced pressure. The residue is purified by column
chromatography (20% ethy! acetate/hexane) to provide compound 5b1.

Step 2:

A mixture of compound b1 (200 mg, 0.617 mmol), 2-propanol (7.7 mL, 100 mmol)
and rhodium(ll) acetate dimer (81.8 mg, 0.185 mmol) is allowed to react in a Biotage
Initiator™ Sixty microwave apparatus at 160°C for 10 minutes. To the mixture is
added THF (5.0 mL), MeOH (1.25 mL) and LiOH (1N, 1.5 mL, 1.5 mmol) and the

mixture is allowed to stir overnight at room temperature. After acidification with 1N
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cC NC O C | \\ Ot d Oft C W SteplO
Step 2 ON CH3 N CH3 N CH3 5a3 5bl 5b2 Step 3 H3C F
WOB@7ER30 O~ F C \ O \ | \ 00 JL N CH3 EETICBR007/000845
C OHC W ~ +FF Step 6 OStep 5 CHONGCH3 a N

CH3 OwvB Conpound 1093 5b6 O 5b5 Step 4 F F CH3 Br
5b4 Step 1. 5 The procedure of Hahn et al (J.
O ganonetal . Chem (2004) 689(16): 2662-73) is

f ol d. To a mxtu ound 5a3 (Exanple 5A)
2639';@6 ”axfeﬂ'sm?ﬁtegw&h FORE ard frecsaenis sﬁ&%r%wﬁﬁ'\ﬂgs@
aZifﬂiereﬁ&&a ddfcentratel. MABIrgsidut g AEER O 'NR@N((&L%nd tré@dted with

d
o (4Rl e AR e MRS B o HisrepRin gy flash
( 0.chromhatpgraphy(Bledcmpdand) @raviddsWwomposng®8bRi t i oned

5bet§/vee _brine and EtQAc. The conbi ned organi ¢ phases

10

15

20

25

30

35

ed over MyS04, filtered and
The procedure of Wolf et al (Synlett (2003) (12): 1801-4) is followed.

A mixture of compound 5b2 (132 mg, 0.386 mmol), THF (1.5 mL) and HCl/dioxane
(4M, 0.964 mL, 3.86 mmol) is allowed to stir at room temperature for 10 minutes.
The mixture is concentrated under reduced pressure, the residue is suspended in
CH3CN (3.0 mL), and to this mixture is added Nal (0.405 g, 2.7 mmol). The mixture
is heated at reflux for 2 days, diluted with EtOAc, washed with water and 0.5N
Na,S,03, dried (MgSO,), filtered and concentrated under reduced pressure.
Purification of the residue by flash chromatography (20% EtOAc/hexane) provides
compound 5h3.

Step 4:

To a mixture of compound 5b4 (210 mg, 0.95 mmol) in DMF (6.0 mL) is added
bis(pinacolato)diboron (265 mg, 1.045 mmol) and KOAc (205 mg, 2.09 mmol). Argon
is passed through the mixture for 5 minutes and PdCl,(dppf)-CH,Cl, (77.6 mg, 0.095
mmol) is added. Argon is passed through the mixture for 3 minutes further and the
mixture is allowed to react at 80°C overnight. The mixture is extracted with EtOAc
and the extract is washed with brine, dried (MgSO.,), filtered through Celite™ and
concentrated to provide boronic acid 5b5.

Step 5:

A mixture of compound 5b3 (90 mg, 0.208 mmol), compound 5b5 (111.3 mg, 0.415
mmol), KzCOs (86 mg, 0.623 mmol), Pd(PPhs3), (24.0 mg, 0.021 mmol) and DMF (6.0
mL) is allowed to react in a Biotage Initiator™ Sixty microwave apparatus at 120°C
for two periods of 5 minutes each. The reaction mixture is diluted with EtOAc,
washed with brine, dried (MgSO,), filtered and concentrated. The residue is purified
by flash chromatography to provide compound 5b6.

Step 6:

A mixture of compound 5b6 (35 mg, 0.078 mmol), LiOH (1N, 0.234 mL, 0.234
mmol), MeOH (125 mg) and THF (1.27 mL) is allowed to react at 40°C for 2 h. The
mixture is acidified with TFA and purified by preparative HPLC to provide compound
1093.
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concentrated under reduced pressure. The residue is

purified by colum chronmat ography (20% et hyl
wae®raswsshexane) to provi de conpound 5bl. St epP@I/CAZ0A000845

m xture of conmpound 5b1 (200 ng, 0.617 mmol),

2-propanol (7.7 mL, 100 mmol) and rhodiun(ll) acetate

dinmer (81.8 ng, 0.185 nmmol) is allowed to react in a

Biotage InitiatorTM Sixty m crowave apparatus at 160C

for_ 10 minutes. To the mxture is added THE (5.0 ni),

MeE@AMPLBBCH -y and LioH (1 N, 1.5 nL, 1.5 nmol) and

the mxture is allowed to stir overni ght at roomos

terrp Etoo cas di fica t@ N - 59
2007 131350 PCY) CAZOOJ_LQOO " xt @
extra e walt @AC aired th or o Hextsrteaet

(MySO4),, filtergd and concenggsé’t ed. The resi dug, i "s
di ssolved in THE (10 m-) and treated with Step 3

di azomet hane. Concentration of the m xture and cl
purification of the residue by flash chromatography

( Et QAc/ hexane) provi des conpound 5b2. 5 Step B ex COOEt
procedure of WoIf et al (Synlett (2003) (12):{1841-4)

is followed. A mixture of conpound 5b2 (132 ng,” 0. 886
mol ), THE (1.5 m -) and HCl/di oxane (4M 0.964 rte,

3. &epmol ) s aIIovved to stir at roomtenperature for

10 m nutes, m xture is concentrated under reduced

pr dspiie of ﬁ@“ﬁ‘%@ﬁh@é Tls G{rpehded disthyl aecetusiegginate be2 (149.2

Sm-)mL @nﬂi nel) dipwal X biirtat kSond desbrigle 0P 2485 8 a gea?ed dessicator
he mxture is heated_at ref|lux for 2

a
o VB AR S oSSR - (VB AHIUS BRIS With CH.CI,

Na 252 Qarifistr byetashMhfsHatogiabhy eFteodcahexsgradiehet: 8 1:6) to provide
under red%ﬁ?g pressure. Purification of the resi due

by PIMRSH" mat ogr aphy (20% Et OAc/ hexane) provi des
cow_d 5b3. 15 Step 4: To a m xture of conpound 5b4

0,95
100, & MR O SO DR A 558 RG] MBI SnaRDES (HRmcageated a
( zaf;ormfofrz oO\gnnmh )auovﬁécgtgrcggl 9 ro@ﬁmpér’afmgtext?g@ is added to the
m XtL.ure 0 . NUtL an .. )
0. O9H P Bl n3 B LhER SR ToE B Tor e i Hetane anc

m xiriad ¢ prorvidd compoties5é4rt her and the 20 m xture is
al IS(%Vve | to react at 80C overnight. The m xture is
ed with EtOAc and the extract is washed with
15br iAreixtute ioécorbdy6aBcd (fi b Btge6e® rhimohagh PO (50T a8 dleated at

Coﬁ]gfﬁjnturn%tere r gt(r)n sr r?é/rla or Apor neI rglxﬁx% (IjS c%%?e’d and concentrated under

reduced pressure and the residue is treated with powdered NaHCO; and diluted with

EtOAc. The organic phase is washed with saturated NaHCO;, water and brine, dried
(NayS0,), and filtered through a pad of silica gel. Concentration of the filtrate under

20  reduced pressure provides compound 5¢5.

Compound 5¢5 can be transformed to compounds of formula (Id) wherein R® is H

and R? is CHs, using the procedures of Examples 5A (steps 2-6) and 5B.

-61-



Step 5: A mxture of conpound 5b3 (90 ng, 0.208 mmol),
conpound 5b5 (111.3 ng, 0.415 25 mmol), K2CO3 (86 nmg,

W@2$2331580| ), Pd(PPh3)4 (24.0 my, 0.021 rmol) BCTCHMB7/000845

10

15

(6.0 m-) is allowed to react in a Biotage
InitiatorTM Si xty m crowave apparatus at 120C for two
periods of 5 m nutes each. The reaction mxture is
diIuted with Et OAc, washed with brine, dried (MgSOH),
er ed d concentrated. The residue is purified by
a['ts’ﬁ\ @thgat ography to provi de conpound 5b6. 30 Step
6 Pkeparatiohef eontpuumaunodsbabiedS> ng, 0.078 mmmol ), Li OH
(1 N 0.234 ni, 0.234 mml), MeOH (125 ng) and THE
(1.27 i - )(is al lowed to react at 40C for 2 h. The|
mxture igragidified with A and purified by

prepar at i le HPLC to provi deonpound 1093. 35 -6

2007/ 131350 PCT/ 062007/ 000845 EXAMRILE 5C OH Et

Et OO R | t °f ) t —O;CHBr coon
2 NHz P 5c1 & c3 §c4oSt ep N

a. N CH3 S Step 1: A mxtére 8f aniline 501
0.75 nol )r2and di ethyl acetyl succinate 5c2 (149 2 rrL
0.75 nol) is allowed to stir at roomtenperature or SztepB
days in a seal ed dessicator wunder vacuumin the

presence of P205. The reaction mxture is diluted wth

chr omat ogr aphy ( Et QAc[ /

OMe

Br.
~ CO,H
-

N OMe

Compound 1009

Step 1:

A mixture of compound 1b2 (Example 1B) (324.5 mg, 1.04 mmol), pyridine (3.0 mL)
and 3-carbomethoxypropanoy! chloride (193 pL, 1.57 mmol) is allowed to stir at room
temperature for 30 minutes. A further portion of 3-carbomethoxypropanoyl! chloride
(193 pL, 1.57 mmol) is added and stirring is continued for 1 hour. The mixture is
added to saturated aqueous NaHCO; and extracted with EtOAc, and the EtOAc
extract is washed with brine, dried (MgSQ,), filtered and concentrated. The residue
is purified by flash chromatography to provide compound 6a1.

Step 2:

A mixture of compound 6a1 (450 mg, 1.04 mmol), NaOEt (21% in EtOH, 1.36 mL,
4.18 mmol) and EtOH (5.0 mL) is allowed to react at 80°C for 1 hour, then cooled to

room temperature and diluted with EtOAc. The mixture is acidified to approximately
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compound 5c¢3. Step 2: 10 A m xture of conpound 5c3

(19.85 g, 68.1 mol) and Ph20 (100 m-) is heated at
wQa®C181660 10 min, then allowed to cool to roonPCT/CA2007/000845

tenperature. Hexane is added to the mxture and the

solid which forns is collected by filtration, washed

with hexane and dried to provide conpound 5c4. Step

3: 15 A mxture of conpound 5c4 (15.8 g, 64 0 mml)

o s DR N G hE phESKs 3rp Spaerho, Iy Bipenicephase is washed with

conmeexdrmde(mgsmjgmlterbe@ua On@HrRated 16 prdlidd EnRMIbAR.
i's reg_ted wi th powdered NaHCO3 and diluted with
Et The organi c phase is washed with saturated

Namsommeasf cantpobnd B&2 (4u7iregl 1. (NadBD4) Et@Ad (fo hipisedded
TR AR —
5¢ mveGigip.oliredmbabe Mnbentta‘temsﬁd)t‘riéerdsmme tscpmﬁem o fladh
or Rt ea b BREF oA lnal b prds Sneted 8 v
2052¢d 81350 PCT/ CA2007/ 000845 EXAMPLE 6A Preparation
o SLPAD Lo & Sy B B 12
106a2nrﬁblézpn BHF Q. 5@1L),Git 0BE i<Chdide8r LiMg1 DB (10MB tol(erst, B2 plL (3. 182
St erﬁmé).%é r%iow r%ré\*s%wed to stir at 0°C for 45 minutes, then water is
added. The mixture is diluted with EtOAc, the phases are separated, and the organic
phase is washed with brine, dried (MgSQ,), filtered and concentrated. Purification of
the residue by flash chromatography (15-20% EtOAc/hexane) provides compound
15  6a4.
Step 5:
A mixture of compound 6a4 (38 mg,0.082 mmol), EtOH (2.0 mL) and Pt,05 (5.0 mg)
is purged with N, and allowed to stir under an atmosphere of H, for 20 minutes at
room temperature. The mixture is filtered through a Millex®-HYV filter and the filtrate
20 is concentrated to provide compound 6a5.
Step 6:
A mixture of compound 6a5 (35.4 mg, 0.076 mmol) and 5N NaOH (70 uL, 0.38
mmol) in DMSO (1.5 mL) is allowed to react at 60°C for 45 minutes and cooled to
room temperature. The mixture is acidified with TFA and purified by preparative
25 HPLC to provide compound 1009 (Table 1).
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6a5 6a4 6a3 Step 6 CI Br COZH N We Conpound 1009
Step 1. 5 A mxture of conpound 1 b2 (Exanple 1 B)

W@ 341536, 1.04 mol ), pyridine (3.0 m-) anBCT/CA2007/000845

3- car bonet hoxypropanoyl chloride (193 NL, 1.57 nmol)
is allowed to stir at room tenperature for 30

m nutes. A further portion of 3-carbonet hoxypropanoyl
chloride (193 pL, 1.57 mmol) is added and stirring is
co |nued for 1 hour. The m xture is added to

sat 7ﬁ‘queous NaHCO3 and extracted with Et OAc, and
t hePrep&¥atioh bf @vhipiitind F0RaT4sE Wi th brine, dried
(Ms™), filtered and concentrated. The residue is
purified by fl ash chronmat ogrgphy to provi de conpotind
6al. Step 2y A m oI
nmol ), NaOE

1 %in EtOH, 4.18 mmmol)

EHH(SOlﬂ is allowed to[regct at 80C for
t hen Cootes 5T fFand _di B OFt
Et OAc. i xture®i's ad i apps@xi mat

WD 2007/ 131380 PCT/ CA20077 000845+ pH 1 with 1
and the ph#&3es are separat edw=t The organi c phase h?
washed with brine, dried (MgSO™4), filtered and
concentrated to provide conpound W Step 3: To a g
sol ution of conpound 6a2 (447 ng, 1.14 mol) in
(10 nm.) is added 5 excess di azonethane in Et20 §
mxture is allowed to stir at roomtenperature
overni ght. The m xture is concentrated andg,
is purified by flash chromatography (20-509
Et OAc/ hexane) to provide conpound W Step 4:
m xture of conpound 6a3 (51 ng, 0.121 mml) and aIIyI
brom de (105 pL, 1.21 10 nmol) in THE (1.5 mSepeoat 10gC
I s fgdled Li HMDS (1M in toluene, 182 pL, 0.182 nmmol)
The rteaction mxture is allowed to stir at OC for 45

Step 3

5mi Aumidure ohePMpRinsr 1h2s(Example 1B) (6.0 g, 19.3 mmol), ethyl acetopyruvate

(3.6 mL, 25 mmol) and concentrated H,SO, (0.90 mL) in AcOH (45 mL) is allowed to

react at 130°C for 3 h. The mixture is concentrated under reduced pressure and the
residue is purified by flash chromatography (10-35% EtOAc/hexane) to provide

compound 7a1.

10 Step 2:

15

20

To a mixture of CHzCH,CH,PPh3Br (427.4 mg, 1.11 mmol) in anhydrous THF (5 mL)
at 0°C is added nBuLi (0.75 mL, 1.20 mmol) and the mixture is allowed to warm to

room temperature over 30 minutes. The mixture is again cooled to 0°C and to this

mixture is added a mixture of compound 7a1 (400 mg, 0.924 mmol) in THF (1.5 mL).
The mixture is allowed to stir at room temperature for 2 h, and saturated NH,CI (10
mL) is added. The mixture is extracted three times with EtOAc and the combined
organic extract is washed with brine, dried (MgSQ,), filtered and concentrated. The
residue is purified by flash chromatography (10% EtOAc/hexane) to provide
compound 7a2.

Step 3:

A mixture of compound 7a2 (16 mg, 0.035 mmol) and 2.5M NaOH (70 pL, 0.175
mmol) in DMSO (1 mL) is allowed to react for 30 minutes at room temperature. The

mixture is acidified with TFA and purified by preparative HPLC to give compound
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added. The mixture is diluted with EtOAc, the phases
are separated, and the organic phase is washed wth

whedna3138ri ed (MgSH), filtered and concent r at BAI/CA2007/000845

Purification of the residue by flash chromatography
(15- 20% Et QAc/ hexane) provides conpound 15 W Step 5:
A m xture of conpound 6a4 (38 ny, 0.082 nmol ), EtOH
(2.0 M-) and Pt205 (5.0 ng) is purged with N2 and
aI | owed_to stl r under an atnosphere of H2 for 20
nPO&<Takle 1) .oom tenperature. The nmixture is filtered
through a Mllex(r)-HV filter and the filtrate 20 is
concentrated to provide conmpound 6a5. Step 6: A
mi EPAMELBBAConpound 6a5 (35.4 ng, 0.076 mmol) and 5N
Na @ynitHési® bf derivative®P! ) in DMBO (1.5 m-) is allowed
to react at_ 60C for 45 mnutes and cooled to room
terrperaturf The mxture is acfdified with TFA and ¢
purified [ St 0 provide compou

1009 (Tab PCT/ CA2007/ 000
EXAVPLE 7A Preparatro*rr’of conppun 1007, table 1
G o= X °f Step F
N CH3 . e e 3 4 Clg 6CH3 Br |
O
H
2b5 8a1 822
NHBoc NHBoc
Step 3

OH

HN N/\/\O/\/o\/\o/\/\N

5 Derivative D1

10

15

20

Step 1:

A solution of (Boc),O (1M in THF, 2.47 mL, 2.47 mmol) is added to a solution of
HNCH>CH,Br-HBr (506 mg, 2.47 mmol) and Et;N (860 uL, 6.175 mmol) in THF
(10mL). The reaction mixture is stirred at RT for 18 h and is partitioned between
EtOAc (100 mL) and saturated aqueous NaHCO; (25 mL). The organic phase is
washed with brine, dried over anhydrous MgSO, and concentrated. The residue is
purified by chromatography (5% to 20% EtOAc/hex) to give BocNHCH,CH,Br.

To a cooled solution (0°C) of compound 2b5 (Example 2B) (200 mg, 0.495 mmol) in
DMF (3 mL) is added KOtBu (67 mg, 0.598 mmol). The mixture is stirred for 15 min,
then a solution of BocNHCH,CH,Br (160 mg, 0.717 mmol) in DMF (2 mL) is added.
The reaction mixture was stirred at RT for 18 h. Water (1 mL) is added, the mixture
was diluted with EtOAc (100 mL) and the organic phase is washed with saturated
aqueous NaHCO; (25 mL) and brine, dried over anhydrous MgSQO, and
concentrated. The residue is purified by chromatography (10% to 30% EtOAc/hex) to

give compound 8a1.
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N CH3 Conmpound 1007 Step 1: 5 A m xture of conpound 1
b2 (Exanple 1 B) (6.0 g, 19.3 mmol), ethyl

waeeroppsuvate (3.6 nh, 25 nmol) and concent rBCEGA2007/000845
H2SO4 (0.90 nL) in AcOH (45 m-) is allowed to react
at 130C for 3 h. The m xture is concentrated under
reduced pressure and the residue is purified by flash
chr omat ogr aphy (10-35% Et OAc/ hexane) to provide

conpound 7al. 10 Step 2: To a m xture of
CH&Q-@HZPPhSBr (427.4 ng, 1.11 mml) in anhydrous THE
(5184 solé‘ﬁonQ@cbﬁwp@gQ@daﬂ@dSLrhg (®175miHol) |4D%%@@5%L"’}nsdadded 5N

t he mxturels al | warm t o roomterrperau

ov &0 (Wionth 9587511%@0% thm@ftqr% iszjised ferot) ratn ang myafieghbly semi

to drébéiatw@ PR LLE & éfﬁx@ﬂ@o@dé’ﬁr&ﬂeb‘t@@ c@]"bo(kﬁwq'hg%%mpound is
(4 924 mml ) in THE m.) . The m xture

is “@lar%wa‘ B2t theaprepensmaf Té’tRIP\éd‘P 6PMpoynd Gaps a racemic
satrhikte SebbkdEbn 6}Qh|réﬂ1HF9Ld §S| %‘Qﬁura-ﬁ'@ OB R Fnd ?20x250 mm

extractedthreetlrres w th ¢ and the conbi ned

or dBA1 EhiggliTeskrologiesnghand af tSHC'@F'? Aeverisyeiam( A atiaht;O
f i &cﬁﬂﬁdmgmbm@nrsﬂﬂéms@% .of BRBIvehEBixEHE chbMpBsEd dfi 789, MECN in

chromat o 10% Et CAc/ hexane) to_ provide
ﬁ%@dﬁa”t?wgcg %ﬁ\ggrovom%t%men@ﬂ ieBefpfAtnd 7a2 (16

1orrg t€p O 35 mml) and 2. 5M NaOH (70 pL, 0.175 mmol) in
is allowed to react for 30 mi nutes at

004 BIAE Bl BBRou Bk (B4 TcD. DL REHall Anckie s STk s added

and‘ 007;30 '3%91g‘ghﬁFr)]ﬁlkt@?@l&%gir?‘%gglgzgértﬂlhoegi%w@n@md’he@é’s@ue is
GROReS I GRG0 SLS PNl PRy BPdeks GONGT Lsp 8§ 1 immo),

St eglloRved b@IEzCEhk@I THP-BEO-KibtirOtPiere:/ 17 g0 N2Onhél). @he reaction

15 mixture is stirred at RT for 18 h, the solvent is evaporated and the residue is purified

[¢)]

by semi-preparative HPLC to afford derivative D1.

EXAMPLE 9
C8166 HIV-1 Luciferase Assay (ECs)

20  The assay used to measure inhibition of HIV replication is as described in WO
2004/050643, pages 73-75, with the following modifications:

Preparation of Compounds

Serial dilutions of HIV-1 inhibitors are prepared in complete media from DMSO stock
solutions. Eleven serial dilutions of desired concentration are prepared in a 1 mL

25 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). Inhibitor is added, to triplicate wells, of a 96
well tissue culture treated clear view black microtiter plate (Corning Costar catalogue
# 3904). The total volume per well is 200 pL of media containing the cells and

30 inhibitor. 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

35  with HIV-1 at a moi of 0.005. Incubate cells for 1.5 hours at 37°C on a rotating rack
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2b5 8al J 8a2 1 NHBoc NHBoc CI Step 3 1~-J C1 OHo H
OHNH NOHOS HN HO NNO OJ5 Derivative D1

w®Ee@p/131350A sol ution of (Boc)20 (1 Min THF, 2.BJZr/ai2007/000845

&)]

2.47 mol) is added to a solution of H2NCH2CH2Br HBr
(506 ng, 2.47 mmol) and Et3N (860 L, 6.175 mml) in
THE (1 OrL). The reaction mxture is stirred at RT
for 18 h and is partitioned between 10 Et OAc (100 ni)
and sat urated aqueous NaHCO3 (25 nlL). The organic
phdd @ 3% COrdayRatoni Rasuppendecells in eamipisterRRMHY @ivesfinal
My SRAcehtie R BELRDORESR/WelNRdE @8N vlS of 96! Wefl dtof¥r plate
chr ongat or%r_',%EhY 5% t o_20% Et OAc/ hex

|pitor:

t
BRI A% 85,808 unbiacind Gh1eeo BT bk cebsfel ReR00 L
2bZotriprasRPel 2B)as{ A0foFBackdratPa dsiRbI) InchbatO¥EI & 37FC)In 5% CO,

i s.added KO Bu (67 ng, 0.598 nmmol). The m xture is
sti'? a%frgfr:‘llé;‘ay%‘i n, 15 then a solution of

BocNHCH2CH2Br (160 ng, 0.717 mmol) in DMF (2 nmL) is

added. The reaction m r g t RT for 18

h. Water (1 m-) is adﬁé%‘:'%ﬁﬁ;ﬁéuﬂﬁ@%&as di | ut ed

Wi :'[LmeEbI:B‘Mng{ fh‘g(ésmisb cdglﬁnbbhbe réﬁr@ﬁizm'galivé bﬂ&\gl’ig\%g\fi@ﬁg%bresentative
with satur . u - ,

i QPRI Tt B AR Ny I St o R R B S8R0 ARG than 20

10r esviemdestsed puthefHI'éd Ibgifecdgecastp gf Bxamyplé 90% t o 30%

15

20

Et OAc/ hex) to 20 give conmpound 8al. -65 WD
2007/ 131350 PCT/ CA2007/ 000845 Step 2: To a solution
of Retergioonidheddtk) (@ @anty corBpduitsl arrmhdasuredBQ t6@ standhld analytical

I's Fﬂiq_@gor%i\dions described in the Examples. As is well known to one skilled in the
art, retention time values are sensitive to the specific measurement conditions.
Therefore, even if identical conditions of solvent, flow rate, linear gradient, and the
like are used, the retention time values may vary when measured, for example, on
different HPLC instruments. Even when measured on the same instrument, the
values may vary when measured, for example, using different individual HPLC
columns, or, when measured on the same instrument and the same individual
column, the values may vary, for example, between individual measurements taken

on different occasions.

TABLE 1
R* R®
RG
AN COOH
~
R’ N R?
2 3 a4 6 7 tr MS
Cpd R R R R® | R (min) | (MeH)*
Cl
_CH,
1001 CHs 0 Br | H | 52 419.8
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NaOH (175 pL, 0.875 nmol).
30 mn and purified by sem
w@tdoonshs3shhe Boc- deprotected carboxylic acid. TPET/CA2007/000845
conmpound is 5 treated with Boc20 in the presence of

NaOH to provi de conpound 8a2 as a racemc
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TABLE 1 R4
tRMS mn

57

386.1

1015 CHs

Cl

47,49
mixture
of
diaster-
eomers

395.1

1016 CHs

cl

43,43
mixture
of
diaster-
eomers

384.1

1017 CHs;

OMe

Cl

43

372.1

1018 CHs;

Cl

58;59
mixture
of
diaster-
eomers

382.1
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WD 2007/ 131350 PCT/ CA2007/000845 Cpd R2 R3 R4 R6 R7

tRMS mn WH C 1002 CH3 Br

waee3/16k83 Br H 4.5 419.9

430.0 CF3 CH3 1005 CH3 i
CH3 Br H5.3 432.0 A CH3 1007 CH3 Br

CH3 Br 1008 CH3 O H 5.9 432.0 CH3 O 1009 -OCH3 Br H
7.5 448.0 C CH3 1010 -CH(CH3)2 Br

1291 2AL

| ~CADNN7Z] NNNO AL
U2 UUT7T"JU0O0S9

H6.2 447.8 C
ICHZ C 1004 CH3 Br PCBHCA2007/000845
G H4.8 410.0 CH3 C

CH3

H 5.0 430.0

2

RA

H 7.7 460.0 -68

R7
RO— 1T

1006

V\(\ 20071
p-Z0ou0Ty

fa)
1O1LOJU

Cnd -2
A SA® g g v

T\J

I\=r 1

ID
D 3 4 tR MS
tR &Bdnin MRH J CHR® 1011 OB RY H H|3RS |3R2. 1 ° | L0
S 42,46
O/CH3 NH mixture
1019 CH, l Cl H of 381.0
o diaster-
eomers
H.C
O Cl
/ \
N
1020 CH; Q Br H 5.6 501.0
0
© 4.1; 41
O/CH3 / mixture
1021 CHa, | Cl H of 382.0
diaster-
eomers
Cl
1022 CHs OY Q Br H 4.2 460.0
iN: ci
1023 CH; /,) Q Br | H 5.6 512.1
o)
i
CH,
o,CH3
1024 CHa, I Ci H 4.1 356.0
Cl
CH,
1025 CH; ?J\CHS Q Br H 5.7 448.0
Cl
1026 CH, ] Q Br H 52 459.9
O
|
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CH3 1012 CH3 A H 5.9 404.1 CH3 CH3 1013 CH3 C H 5.6

368.1 CHF CH3 3 1014 CH3 d HK5.7 386.1 4.7; 4.9
CF13 N mxture s CH3 O H of 395. 1PCT/CA2007/000845

wda abh5/18850"
di aster-

eoner s
H of 384.1

di aster

eoners

4.3; 4.3 OCH3 / m xture
Owe /CH3 1017 CH3 C

H4.3 372.1 CH3 CH3 5.8; 5.9 mxture

C Hof 382.1 diaster-

1016 CH3 C

1018 CH3 H3C _
eoners -69 WO 2007/ 131350

MS_mn MtH

PGT/-CA2007/-000845

CpdR2 R3 R4 RG R7 t

4.2cpd.6 MRture| 101 CH3|C H ¢f* 381.Q R® 7 tr MS
Cpé R ¥ (] R® | R (min) | (M+H)’
H.C
I Q CH,
/N
1027 CH, Br | H 47 483.0
0O
L
Cl
f/
1028 CHs o Br | H 5.0 446.0
Cl
_CH,
1029 CH, (|) Cl | H| 47 | 3760
F
CH3
1030 CH,4 H Q Cl | H 5.2 372.1
CH,
1031 CH,4 H Q Cl | H 5.0 354.1
CH3 CH3
1032 CHs H Q Br | H 5.0 414.0
CH3 CH,
1033 CH; H Q H H 4.3 334 .1
CH, =CH,
1034 CHs H §;§ Cl | H 5.1 380.1
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---- diaster eoners H3IC OCI /N 1020 CH3 / \ Br H
5.6 501.0 O4.1; 4.1 CH3 mxture 1021 CH3 d H of
wWG3®7031356 - diaster- eomers Cl 1022 CH3 O BrP¢I/¢A2007/000845
460.0 ON Cl 1023 CH3 Br H5.6 512.1 CH3 CH3 1024
CH3 d H4.1 356.0 cl CH3 1025 CH3 O'L~ CH3 Br H5.7
448.0 d 7 1026 CH3 Br H5.2 459.9 -70 WO
2007/ 131350 PCT/ CA2007/000845 Cpd RZ R3 R4 R6 R7 tR
MS—h—M-H—<+—H3C O CH3 N
Cpd R? R3 4 6 7 tr MS
R R R (min) (M+H)"
Cl
CH,
1035 CH cH, Br| H | 6.1 446.0
CH3 OMe
1036 CHs H Q Cl | H 47 384.1
CH,
1037 CH3 H Cl H 52 394 .1
N Cl
1038 CH; O/' Br H 52 444 .9
L :
CH, N
VY
1039 CH; Br H 6.0 460
O \~
CH,
Cl
7~ “CH
1040 CH; o Br H 6.3 474
‘ ‘ Cl
1041 CH; Br H 53 443.9
I

-72 -




1027 CH3 Br H4.7 483.0 Od
446.0 cl C'H3 1029 CH3 i

1028 CH3 O Br
ad H4.7 376.0 CH3 F 1030

H5.0

W@RB7a@B1350 5. 2 372.1 CH3 1031 CH3 G H 5.0 354rdr/CARB7/000845

CH3 1032 CH3 Br H5.0 414.0 CH3 CH3 1033 CH3 HH 4.3
334.1 CH3 -CH2 1034 CH3 d H 5.1 380.1

-71 WO

2007/ 131350 PCT/ CA2007/000845 C Cpd R2Z R3 R4 R6 RY

tRMS mn MHFH + CH3 1035 CH3 HCH3 Br H 6.1 446.0
B3-Oove1036-CH3-— & H 47 3841 CH 1037 CH3 C H 5.2
2 ' 4 6 7 tr MS
394Cpd (ON QR? 1038 CHRYD' Brl H 5. R*444.9 | R R (min) (M+H)"
CH,
Cl
1042 CH;, l l Br | H 56 458
I
- ci
1043 CH; o) Br | H 5.3 434
L .
CH, ol
1044 CH; /H Br H 6.4 462
0 .
OMe Cl
1045 CH; O)/ Q Br i H 5.0 464
CH,
Cl
CH
1046 CH; o Br | H 6.8 476
CH, cl
1047 CH, /H/ Br H 6.8 476
Q RS
i -
CN ol
1048 CHs /H Q Br H 52 473
o) .

-73 -




CH3 CI 1039 CH3 Br
Br H6.3 474 Cd 1041 CH3 Br

CHs C
CH3 Cl 1043 CH3 0/ Br

H6.0 460 OCH3 d CH 1040 CH3 O

H5.3 443.9 0O -72 WO
WQe®7n133850 PCT/ CA2007/ 000845 Cpd R2 R3 R4 RBCRTARMR7/000845
MSE min MrH +

1042 CH3 ( / \ Br
H5 3434 CH3 Cl 1044 CH3 Br H

H5.6 458 0

6.4 462 C 1045 CH3 JOw / \ Br H5.0 464 CH3 C
CH 1046 CH3 Br H6.8 476 f CH3 d
2 3 4 6 7 tr MS
Cpd R R R R® | R (min) | (M+R)’
CN Cl
1049 CH; o)\CH3 Br | H 55 458.9
H,C.__O cl
1050 CH; OICH Q Br | H 5.0 476
3
CN Cl
1051 CH, o CH, Br | H 5.7 459
i .
H,C.__O cl
1052 CHs o:iCH Q Br | H 5.4 476
3
cH, CH,
1053 CH; H Q F F 5.6 370.1
cH, CH,
1054 CH; H Cl | H 5.2 382.1
Cl
CH,
1055 CH, O)\CHS Q Br | H 4.9 447.9
|CH2 Cl
1056 CH; Q Cl | H 5.2 386.0
CH,
CH,
1057 CHs (ID/kCHS §;§7 Cl | H 5.2 398.1
-74 -




1047 CH3 Br

WIS min MrH +
458.9 H3C 0 C 1050 CH3 O ~CCH Br

CN C 1049 CH3 O,

H 6.8 476 CN Cl 1048 CH3 Br

H 5.2 473
-73 WO 2007/ 131350 PCT/ CA2007/000845 Cpd R2 R3 R4 R6

~CH3 Brpr¢1/6A2007/000845
HS5. 0476 3 CNC

1051 CH3 i "' CH3 Br H5.7 459 H3CT 0 O 1052 CH \ 3
OCHBr H5.4 476 3 CH3 CH3 1053 CH3 F F 5.6 370.1
CH3 CH3 1054 CH3 C H 5.2 382.1 CI CH3 1055 CH3 QJ~
CI Br—1 A_n AALT- 3 r~u7 r~| 1m:;: m_n m H !:_2 :86u
CH Gp8 [1057RUIB DOHB KA H 4.2 39R‘L -74 RD| R ) | (e
2067131350 PCT/CA2667 000845 Ch
CH, ¢
1058 CH; O) Cl H 4.9 384 .1
i
OMe
CH,
1059 CH; o)\cm Cl H 4.5 400.1
|
OMe
CH,
1060 CHs, 0 Cl H 4.2 386.0
1N :
CH
CH, :
1061 CH; 0 Cl H 50 384.1
CH,
CH,
1062 CHa, o) CH, d Cl H 52 398.1
Cl
CH,
1063 CH; H Q Cl H 56 388
|
CH, c F 57;59
mixture
1064 CH; Cl H of 406
diaster-
eomers
CH, “ 55,56
mixture
1065 CHa, Cl H of 388
diaster-
eomers
CH, MeQ 4.9;5.0
mixture
1066 CH3; Cl H of 384 .1
diaster-
T eomers
-75-




Cpd R RB R4 R6 RT tR M5 mn MHH +
O/_d H4.9 384.1 Ow CH3 A HA4.5 400.1 1059 CH3
w@@7aB3s0ove CH3 1060 CH3 O

| H5.2 398.1 CH3 G 1063 CH3 O H 5.6 388 X CH3 C
F 5 7; 5.9 mxture
eoners CH3 C 5.5; 5.6 mxture

CH CH3 3 1058 CH3

C H 4.2 386.0 EH3CALIAZ000845
1061 CH3 0/ Cd H 5.0 384.1 CH3 CH3 1062 CH3 o cH3 C

1064 CH3 Cd H of 406 diaster-

1065 CH3 C H of 388

di aster-—eoners
2 3 4 6 7 tr MS
Cpd R R R R R (min) (M+H)*
CH,
1067 CH; H 0 Cl H 6.3 394 .1
CH, ¢
AN
1068 CH; H S)j Cl H 6.3 394
cH, H,C Cl
1069 CH; H é Cl H 6.0 402
CH3 OMe
1070 CHs H HSCQ Cl | H 5.1 398.1
H3Ci
CH, N
1071 CHs H QJ Ci H 5.0 407 .1
Cl CH
CH, s 59;6.0
mixture
1072 CH; Cl H of 402
diaster-
eomers
OMe
CH,
1073 CH, o) Q Cl H 42 386.0
OMe
CH,
1074 CH3; CH, Q Cl H 4.5 400.1
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CH3 MO 4.9; 5.0 mxture 1066 CH3 C H of 384.1

di aster- eoners -75 WO 2007/ 131350 PCT/ CA2007/ 000845
wW@pe7R23RB R4 R6 R7 tR M5 min MtH + CH3 1067 EH3CA2ATI/000845

H6.3394.1 CH3 d 1068 CH3 s d H6.3 394 CH3 d 3

1069 CH3 A H 6.0 402 CH3 Ow 1070 CH3 H3C A H 5.1

398.1 H3C CH3 N1071 CH3/ \ | A HS5.0 407.1 CH3

G CH3 5.9; 6.0 mxture 1072 CH3 C H of 402

di aster—eoner A—CH3 1073-CH3 O O-H 4. 2 386 0
7

OMECpEH3 10R% CH3 0 G&B O |H 4.5RI00.1 | R® | R7 |  t® MS
(min) (M+H)

cH, SCH,
1075 CHs H Cl H 54 400
CH
3 S \
1076 CH; — Cl H 52 360
F F
CH, 54;55
mixture
1077 CHs; Cl H of 390
diaster-
- eomers
CH,
CH,
CH,
1078 CH; (|) CH, §;§7 Ci H 55 412.2
Cl
CH,
CH
1079 CH; (lj CH, Br | H 5.1 462.0
Cl
CH,
1080 CHs 0 Cl H 4.7 390.0

1081 CH; /k

Cl 4.0 412.0

i—O
O
I
@]
s
\©YO \©\
(@)
T
w
I

@)

1082 CH;, 0 e H|H| 40 | 3700

1083 CHs 0~ ek Cl | H| 63 | 5060

O
n
o
' A
~ %
~ /)
1
O
I
w



-76 WO 2007/ 131350 PCT/ CA2007/000845 Cpd R2 R3 R4 R6

R7 tR MS mn MH +

CH3 SCH3 1075 CH3 d H 5.4 400

W@kR7/1833076 CH3 A H 5.2 360 CH3 F F 5.4; 5.BCDCALWTE00845
eoners CH3 CH3 CH3

1078 CH3 0 CH3 C H 5.5 412.2 CI CH3 CH3 1079 CH3 O
CH3 Br
0O CH3 CH3 1081 CH3 0CH3 O H 4.0 412.0 CI CH3 1082

1077 CH3 A H of 390 diaster-

H5 1462.0 CI CH3 1080 CH3 0/ O H 4.7 390.0

CH3—O6EH3HH4-03+0-0—CH3
2 3 4 6 7 tr MS
Cpd R R R R IR | (min) | (Mehy’
CH,
1084 CH; O/© Ct | H 5.8 4321
L .
CH,
H.C
CH,
1085 CHs O><H3 d Cl| H 5.8 4262
e
CH,
1086 CHs o Ci | H 5.9 438.2
L
HSC\
CH, N—CH,
1087 |  CH, 0 e Q Cl| H | 42 | 4132
N
CH, 7\
1088 CH; (l) CH, — Cl | H 3.1 4212
CH,
CH,
CH,
1089 CHs o “ch, Cl | H 5.4 412.1
CH,
H,C
1090 CHs . ct | H 6.2 4522
L .
CH,
1091 CH; 4 §;§7 Cl | H 5.4 4102
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CF3 1083 CH3 0OCF3 d H 6.3 506.0
PCT/ CA2007/ 000845 Cpd R2Z R3 R4 R6 R7 tR M5 min MtH +
w@r®71884 CH3 O L O H 5.8 432.1 |
CH3 0 CH3 O H5.8 426.2 CH3 H3C 1086 CH3 0 O H 5.9
438.2 H3C\ 3 N-CH3 1087 CH3 o |
N 1088 CH3 0 CH3 A H 3.1 421.2 CH3 CH CH3 1089 CH3

-77 WO 2007/ 131350

CH3 A H 4.2 413.2

OCH3 d H5.4412.1 CH3 H3C 1090 CH3 0 A H 6.2
c—H5-4410. 2 -78 \WD

4')') CHR
[ =y = N> o

1001 - CHR 0O/ FEl
TOJIT o o—u— =l

CH3 H3C CGrGr/Cas3m7/000845

4 6 7 tr MS
200Cpd31350RPCT/ CA20(RY 000845 R R® | R (min) | (M+H)"
CH,
1092 |  CH, O/O Cl | H | 57 | 4242
e
F
F
CH, CH,
1093 | CH, ?/]\CHB Cl| H | 48 | 4341
CH, CH,
1094 CHs O>[ §;§7 Cl | H| 56 | 4242
L ‘
CH,
oy
1095 |  CHq o Cl| H| 56 | 4242
L .
CH,
HSC>D
1096 | CH; o Cl|H| 52 | 4102
L .
H,C CH,
0
CH, _\CH
BN 3
1098 CH; ? CH, Cl H 52 414.2
H,C CH,
1099 |  CH, ?j\% §;§7 Cl| HI| 53 | 4122




Cod R RBR4 R RTtRMS mn MtH + CH3 1092 CH3 0,0

A H5.7 424.2 F F3 CH3 1093 CH3 i CH3 A H 4.8
Wae3007431368H3 CH3 1094 CH3 C H 5.6 424.2 O CH3PCTHBAR007/000845
1095 CH3 0 -- /_\ O H5.6 424.2 CH3 H3C 1096 CH3 O

G H5.2 410.2 H3C CH3 1097 CH3 0 _ O H 5.6 426.2

)-~ --1 CH3 O- CHCH3 1098 CH3 0 CH3 d H 5.2 414.2
CH3 I—BC1099CI-|3CH3C] H5. 3 412.2 -79 WO
2007131356 2|-u: ""0073 6606845 Cp'i R2—R3 Ré'r R6—R7 ttR NS
A 7 R
Mg Gpd MrH R R R R™ TR | (min) | (meny
CH, Oj 45,47
/k o mixture
1100 CH3 0 CH, Cl H of 414 1
| diaster-
eomers
CH, c
1101 | -CH,CH; Q Cl | H 5.4 402.1
H3C\L CH,
1102 CH, 0" Nen Cl | H 5.3 412.2
| .
CH,
CF,
CH,
1103 CHs ?/l<CH3 d Cl | H| 58 | 466.1
CH,
CH,F
CH,F
1104 CHs (') CH, §;§' Cl H 52 448.2
CH,
H3c/§D
1105 CHs o Cl | H 5.9 438.2
L .
Cl
CH,
CH

Br H 5.1 462.0

3

1106 CH; o ScH

CH,CI
1107 CH; ey cl 55 | 446.1
CH, CH,
1108 CH; iCH3 Cl | H| 61 440.2
O CH

O
w wI
' I/I ,'I
0 ) /!
(=] ./
]
O
I
w
T



O cH3 4.5; 4.7 O mxture
eoners CH3 Cl 1101 -CHCH3 d H 5.4
waom7A3138C CH3 1102 CH3 d H 5.3 412.2 CH3 Q3I/CAE®7/000845

414.1 di aster-

CH3 1103 CH3 OCH3 O H 5.8 466.1 CH3 CHZF ~CH2F O
CH3 CH3 H3C 1105 CH3 Od H
H 5.1 462.0

H 5.2 448.2 1104 CH3 |

1100 CH3 o cH3 C H of

5.9 438.2 C CH3 )KCH3 1106 CH3 0 cH3 Br

CH3 CH2Cl CH3 1107 CH3 i

cH3 A H 5.5 446.1 CH3 CH3

2 3 4 6 7 tr MS
Cpd R R R R R (min) (M+H)"
CH,
1109 CH;, (|3 CH, Q Cl H 4.8 370.1
Br
CH,
1110 CH; ?/]\Cm Cl H 5.7 448.0
CH,
1111 CH; Cl) CH, Cl H 55 420.2
Cl
CH,
1112 CHs (I) CH, Cl H 56 404 1
CH,
CH,
1113 CH; (|3 CH, Q Cl H 5.2 384.2
H.C
CH,
1114 CH; C|> CH, Q Cl H 5.2 384.2
SCH,
CH,
1115 CH; C|) CH, Q Cl H 53 416.1
CH,
H.C
1116 CH; o CH, Cl H 5.1 384.2
| \\‘\
CH, s AN
1117 CH3 ?)\CHa — Ci H 5.0 376.1
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1108 CH3 \ cH3

wWOB o1 su3k-H +

_ O H6.1440.2 0 CH3 -80 WO
2007/ 131350 PCT/ CA2007/000845 Cpd R2 R3 R4 R6 R7 tR

CH 1110 CH3 0OCH3 O H 5.7 448.0 1111 CH3 0 CH3 C H
CH3 A H5.6 404.1 CH3
CH3 1113 CH3 0CH3 O H 5.2 384.2 H3C CH3 1114 CH3
OCH3 C H 5.2 384.2 SCH3 CH 1115 CH3 0OCH3 d H 5.3

5.5 420.2 C CH3 1112 CH3 i

CH3 1109 CH3 OCHCH 3 C H 4.8 3FOr/CA2(80r/000845

4161+ —CcH—H3E 74116 CH3—+—CEB3—C—H 5313842 CH3-S
. h ] 4 4 ' 6 | p7 tr MS
111@p¢H3 | RH3 -| O HR5.0 376.1 R'81 RO IR | (i | vehy”
cH, s 46,46
\ / mixture
1118 CHs; o CH, Cl H of 376.1
| diaster-
) eomers
CF,
CH,
1119 CHs ?ACHS Q Cl | H 6.0 438.1
F
CH, 5.1, 5.1
mixture
1120 CH3 O/I\CH3 Cl H of 388.1
] diaster-
eomers
CH 52;54
/C s mixture
1121 CH3 o CH, — Cl H of 390.1
l CH; diaster-
eomers
—CH,
CH,
1122 CHj; (l))\CH3 d Cl H 54 396.2
N
1123 CHs; o CH, — Cl H 3.1 3711
! ~\\\
OH
CH,
1124 CHs ?)\CHa Cl H 36 400.2
F OMe
CH, 48;5.0
mixture
1125 CHs, o CH, Cl H of 418.1
| diaster-
eomers
CH,
CH,
1126 CH; ? CH, Cl H 6.1 412.2
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WO 2007/ 131350 PCT/ CA2007/000845 Cpd R2Z RB R4 R6 R7
tRMS mn MMH CH3 S 4.6; 4.6 m xture

wW@ooH18f35876. 1 di aster -
Cl H6.0 438.1
Cl Hof 388.1 diaster-
1121 CH3 OCH3 CH Cl H of 390.1 3 diaster-

F CHb5.1; 5.1 mxture
eoners CH3 5.2; 5.4 mxture

1118 CH3 o CH 3

1120 CH3 O CH3

eoners

-CHZ

CH 1122 CH3 OCH3 d H 5.4 396.2 CH3 1123 CH3 OCH3 C

eomers CF3 CH3 1119 FH3CAXIE3/000845

H31 3711 Od CH3 1124 CH3 OcH Cl H 3 6 400.2 3 F
O\Ne 2 3 4 6 7 tr MS
Cpd R R R R R (min) (M+H)®
H.C CH,
oH, 55,55
mixture
1127 CH; o CH, Cl H of 398.2
| diaster-
eomers
mixture
1128 CHs o CH, Cl H of 428.2
| diaster-
eomers
H,C CH,
CH, CH,
1129 CHa, (|3 CH, Cl H 6.3 426.2
MeO OMe
CH, 42,44
mixture
1130 CH3 o) CH, Cl H of 430.2
| diaster-
eomers
H,C
CH, CH3
1131 CHs C|) CH, Cl H 6.0 412.2
OH
CH,
1132 CHs; ('3 CH, Cl H 3.7 386.1
CH,
1133 CHs (,)J\CHa S Cl | H 6.3 426.1
CH, S
1134 CH, ?)\CH3 \ Cl H 56 4261

1

o]

w
'




CH 4.8; 5.0 mxture

di aster-

R7T tRMS min MMH H3C CH3 CH3 5.5; 5.5 nmixture

eoners

1125 CH3 O CH3 C H of 418.1
CHCH 1126 CH3 OCH3 C H 6.1 412.2
wo 37M32007/ 131350 PCT/ CA2007/ 000845 Cpd R2 IR3I/RA2(183/000845

CH3 o CH3 C H of 398.2 diaster-

4.7 mXxture

1127

eoners CH3 0 0 4.5;
1128 CH3 ('CH3 CI H of 428.2 diaster-

eoners H3C CH3 CH3 G H3 1129 CH3 OCH3 CI H 6.3 426.2
BO-OVe—CH3—4- 2+ 44— mxtyre—1130 CH3 O CH3 O H of
i N 3 4 6 7 tr MS
430cpddi astrY R R R® | R (min) | (M+H)’
OMe
CH
s N
7\
1135 CHj; (|3 CH, L Cl | H 4.4 401.2
H.C OMe
CH, 5.1;5.3
mixture
1136 CH; o CH, Cl H of 414.2
| diaster-
eomers
CH,
1137 CHs 0 Nom, 7 N\ Cl | H 4.4 4212
CH,
CH,
1138 CH; 07 ok, HSC‘Q Cl | H| 56 | 3982
H,C Ci
CH,
1139 CH; C|) CH, é Cl | H 5.9 418.1
Cl
CH,
1140 CHs (lj CH, H,C Cl | H 5.9 418.1
N
CH, /_\\N
1141 CH; ? CH, — Cl | H 3.6 3721
OMe
CH
N
B
1142 CH; ? cH, N Cl | H 4.0 402.2
Cl
CH
3 N
7 N\
1143 CHs (lj CH, L Cl | H 4.8 405.1

-84 -




eoners

H3C CH3 CH3 1131 CH3 i

CH3 A H6.0 412.2 OH

CH3 1132 CH3 0 CH3 A H 3.7 386.1 CH3 1133 CH3 O CH3

W@ 2007/154360 3 426.1 CH3 1134 CH3 O -)
-83 WD 2007/ 131350 PCT/ CA2007/000845 Cpd
Owe CH3 N 1135 CH3 i

426. 1

R RBRARGRTtRMS mn MHH +

[\

CH3 d H4.4 401.2 H3C OWw CH3 5.1; 5.3 mixture
1136 CH3 o CH A H of 414.2 3 diaster-

1137+¢

W
TG

N

c_H 4 4
A T tT. °r

212

CH3—CH3 H3

eoners

\ CH

Cd - _H5 6

~ CH3 d HrBI/6A2007/000845

398cad

O

R2

R3

R4

RG

R7

tr
(min)

(M+H)*

1144

CH;

CH,

NH

Cl

4.3;5.0
mixture
of
diaster-
eomers

409.2

1145

CHs

OMe

m
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1138 CH3 i CH3 H3SC O CH3 1139 CH3 O CH3 O H 5.9

418.1 CI CH3 1140 CH3 0 CH3 H3C O H 5.9 418.1 CH3
WO 20013B801L CH3 OCH3 - O H 3.6 372.1 QOw CH PCTECA207/000845
CH3 i CH3 O H4.0 402.2 Cl 1143 CH3 O CH3 A H 4.8
405.1 3 -84 WD 2007/ 131350 PCT/ CA2007/ 000845 Cpd R2
RBR4A R RTtRMS mn MHtH + CH3 4.3; 5.0 mxture

1144 CH3 o CH O /9N H H of 409.2 3 diaster- eoners

Fiirn

Oe—€H35. 1; 52 145 CH3—o—CH—F-— O Hof

c M.\ 1
9 AT otr TS50 .\./14&1 O ; t MS
418cpd3 di aRt eomRs CHB 5. 0:R*5. 1 mi|xRurerR (min) | (M+H)*

@ ¢

r

HO
CH, 3.6,42

mixture
1153 CH; 0 CH, Cl H of 386.1
| diaster-
eomers

HO
28,34
mixture
H H of 3521
diaster-
eomers

1154 |  CH, 0~ e

F
CH,
en,
1155 CHs o Son Cl | H 46 430.2

F
CH,
_cn,
1156 CH; 0 o, Cl | H| 48 | 430.1

CH,
CH,
con,
1157 CHj o on, H | H 438 378.2

1158 CHs ey H| H | 44 | 3841

CH,
CH,
CH
1159 CHs Q/l<CH3 d H|H| 48 | 3782

C
CH,
kCH3
1160 |  CH, o on H| H| 44 | 3841




1146 CH3 o CH CI Hof 390.1 3 CH3 diaster eoners CH3

CH3 F5.3; 5.4 0 mxture 1147 CH3 o CH3 C H of 432.2
wele@snsrsso eoners CH3 CIl S 5.2; 5.6 mxture 18dBCARD7/000845

CH3 / Cl Hof 410.1 diaster- eoners CH3 3 N 1149 CH3

(CH3 d H3.0385.2 CH3 CH3 H3C 5.6; 5.8 3 0 nmixture

1150 CH3 o CH3 C H of 428.2 diaster- eoners CH3 p

HO 1151 CH3 i CH3 d H 4.2 386.1 CH3 HO 1152 CH3

Cl (M} 2 Ql:') 1 U5 \AD 'wnn7/1'31'2:n

PCTCEA2007/ RD084E CRf R2 K3 R4 R R7 tR KRB nRh wmm) (M“ﬁy
CH,
CH,
1161 CHs A | a0 | ss0x

Cl H 4.4 416.1

CH,
//L:CHs
1162 |  CH, o o

1164 CH; O/D

Br H 6.3 474

Cl H 5.6 388

F
CH,
CH
1163 CHs Q)<CH33 H | H 38 382.1
C

3
Ci
1165 CHs; H

cH, CN
1166 CH; H Cl H 45 393.1
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HOCH3 3.6; 4.2 mxture 1153 CH3 0 CH O H of 386.1

3 diaster- eomers HOCH 2.8; 3.4 mxture 1154 CH3 O
w@khoH1H36f 352.1 3 diaster- eonmers F CH3 CH3 HABEALHH3/000845
OcH3 A H4.6 430.2 F CHCH3 1156 CH3 OCH3 C H 4.6
430.1 CH3 CH3 CH3 1157 CH3 i CH3 HH 4.8 378.2 (O
CH3 CH3 1158 CH3 i CH3 HH 4.4 384.1 CH3 CH3 CH3

1159 CH3 0 CH3 HH 4.8 378.2

TABLE 2
R®* R
RS
N COOH
N
e
Cpd R R3 R® tr MS
(min) | (M+H)"
CH,
2001 H Cl 62 | 390.1
CH,
2002 Cl 52 | 433.1
NH, -
H CH,
2003 A cl 7 1 555.1
: ' (M+Na)’

2004 H Br 5.9 434.0

2005 H H 55 356.1

Br 6.1 434.0

o] 6.9 | 4440

CH,
2006 H ,/'
CH
2007 L H

10 A\:O
I xI
N
\©\ \@\ \©\ \©\ \@\ \@\ \©\ 2 3
F-S
@] @] @] @] o @] @)
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a CH3 CH3 1160 CH3 O cH3 HH 4.4 384.1 -86 WD

2007/ 131350 PCT/ CA2007/000845 Cpd R2 R3 R4 R6 R7 tR
woBomisu3k-H + CH3 CH3 1161 CH3 o cH3 H H 4. OPGB0A2007/00845

CH3 CH3 1162 CH3 0 CH3 C H 4.4 416.1 F CH CH3 1163

CH3 o CH3 HH 3.8 382.1 cl 1164 CH3 0~/ \ Br H6.3

474 CH3 / \ G 1165 CH3 - A H 5.6 388 CH3 CN 1166

CH3 d H4.5 393.1 -87 WD 2007/131350
PCH-CA2007/-000845  TABLE 2 R4 R3 R6 COOH
1 3 4 6 tr MS
Cpd R R R R (i) | (Meh)”
o, Cl
2008 H H cl 6.4 | 4480
OMe -
CH, c
2009 CH, H Q Cl 65 | 404.1
L CH3 ClI
2010 L Cl 6.7 | 4181
CH, \
CH, Ci
=N
TABLE 3
R* R’
RG
\dfCOOH
o) o
3 4 6 tr MS
Cpd R R R (min) | (M+H)"
Cl
CH
3001 H Q Br 8.1 | 4350
Cl
|CH2
3002 H Q Br 78 | 4330
CH, cl
3003 HLCHS Q Br 6.4 | 4469
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NOR CdR RERAREtRMS mn WH+ CH3 C 2001 H
CH3 G 2002 C 5.2 433.1 NH2 ----

ad 6.2 390.1 ----

WQ@RR7/C3132003

Cl 2004 H Br

CH3 d 2006

RA R6 tR MS min MHH +

J 555.1 HN-O- C 7.1 (M+Na)+
5.9 434.0 CH3 Cl 2005 H H 5.5 356. 1

O PCF/CALHHZ/000845

HBr 6.1 434.0 ---- CH3 C 2007 G 6.9

444.0 -88 WO 2007/131350 PCT/ CA2007/000845 Cpd R R3
---- CH3 Cl 2008 Cl 6.4 448.0

EH—CH—2009—CH3—C—6-5-404-1
Cpd R® R R® te MS
(min) | (M+H)"

CH, c
3004 oH Br 65 | 4480

3

£
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_CH3 Cd 2010 A 6.7 418.1 CH3 CH3 C 20111 / \ C
5.4 480.9 N TABLE 3 RA R3 R6 COOH O O Cpd R3 R4 R6

wao Rove313s n MrH + CH3 Cl 3001 Br 8.1 435.0 cPCT/CA2007/000845

3002 Br 7.8 433.0 CH2 CI 3003 CH3 Br 6.4 446.9 -89
WO 2007/ 131350 PCT/ CA2007/ 000845 Cpd R3 R4 R6 tR M5
mn WH+ CH3 ClI 3004 HCH3 Br 6.5 448.0 -90 WO
2007/ 131350 PCT/ CA2007/ 000845 CLAIMS 1. An isoner,
racenate, enantioner, diastereoner or tautoner of a
conmpound represented by forrgﬂAqul): R4 R3

10

15

20

25

30

1. An isomer, racemate, enantiomer, diastereomer or tautomer of a compound

represented by formula (l):

wherein

bond a is a double bond and bond b is a single bond or
bond a is a single bond and bond b is a double bond;

X is O or NR' when bond a is a single bond;
or X is N when bond a is a double bond;

R'is H, (Cys)alkyl, (Cy.6)haloalkyl, (Cs.r)cycloalkyl-(Cy6)alkyl-, aryl-(C,¢)alkyl- or
Het-(C,¢)alkyl-;
wherein each of the (C1¢)alkyl, (Cs.7)cycloalkyl-(C4.¢)alkyl-, aryl-(C1¢)alkyl- and
Het-(C,)alkyl- is optionally substituted with -OH, -O(C.4)alkyl, -SH,
-S(C1.6)alkyl, -NH,, -NH(C5)alkyl or -N({C+.¢)alkyl);

R?is H, (Cis)alkyl or -O(C46)alkyl when bond b is a single bond;
or R%is O when bond b is a double bond;

R®is (Ci)alkyl, (Cy¢)haloalkyl, (Cas)alkenyl, (Cag)alkynyl, (Cs.7)cycloalkyl-(Cqg)alkyl-,
aryl-(C+.¢)alkyl-, Het-(C,.¢)alkyl- or -Y-R*, and bond ¢ is a single bond; or

R3is (Cis)alkylidene and bond ¢ is a double bond:;
wherein Y is O or S and R* is (Cy)alkyl, (C1.)haloalkyl, (C,)alkenyl,
(Cze)alkynyl, (Cs7)cycloalkyl, aryl, (Cs.7)cycloalkyl-(Cqs)alkyl-, aryl-(C;g)alkyl-
or Het-(C,¢)alkyl-;
wherein each of the (Cq)alkylidene, (Cs5)alkyl, (Cy.¢)haloalkyl, (C,s)alkenyt,
(Czp)alkynyl, (Cs.7)cycloalkyl-(Cy.6)alkyl-, aryl-(C;¢)alkyl-, Het-(C+)alkyl- and
-Y-R*' is optionally substituted with 1 to 3 substituents each independently
selected from (Cy)alkyl, halo, cyano, oxo and -O(C)alkyl;

R*is aryl or Het, wherein each of the aryl and Het is optionally substituted with 1 to 5
substituents each independently selected from halo, (C,.)alkyl, (C,¢)alkenyl,
(C1.e)haloalkyl, (Cs.7)cycloalkyl, -OH, -O(C46)alkyl, -SH, -S(C)alkyl, -NH,,
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6 C ::;:2cO0H(lI) 5 wherein bond a is a double bond
and bond b is a single bond or bond a is a single

wheowd/1z3s bond b is a double bond; X is 0O or NRUCAK®N000845

bond a is a single bond; 10 or X is N when bond a is a
doubl e bond; Rl is H (Cl1_6)al kyl, (CL.6)hal oal kyl,
(C3.7)cycl oal kyl -(C1_6) al kyl -, aryI (C1.6)al kyl - or
Het - (Cl1_6) al kyl -; wherein each of the (Cl 6) al kyI

v (01 Bl bed o iy idsei et it i osgppeny
O( Cl. 6)sabtitlited wiH,hydfxy,Sy&do 6) eyl , - NH2

e aliol or N (Ch oL al i 20 B s it

bond; dC,HRaloslk@d; when bond b is a double bond; R3 is

Cl. hal oal kyl , (C2_6)al kenyl
5%0%"‘%;@ E%’H{?P(th 6@3?33 c§2| ol kyl( (01) 2) aFE%

aryl - ( Choéi allkylsmgld-bdnd(e(ﬁh tnal Kkigla- dauble- bbri@Sénd and
bond c bon or. 20 R3 is (C1_6)al kylidene
and bonlacqc?éf\"i|I EQH; ubqnéjd%dﬁg) Mer e: n g( S %) orySI and
R31 is (Ff(ils GhﬁJblsyﬂuted(piE\]an@I) R;éllkscelll RYis, H -(e@d_6) al kenyl ,
C2_6)a 7).C a ary

gcs 730 6’%5 &%) °t’€fbé’}/‘§1tﬁ y aryl - (01 6)al kyl - or

10Het - (Cl R?)uahktinH OM’(GH@)znarﬂaCh of the

15

20

25

30

35

(Cl %{Pk H;Idaezrf etgg( %%5 %w{?tﬁaglun@apua}lat%g | lululro’matic heterocycle

I(—IeC3 Z)Ciyﬁlvmghktyl&r(ét}iroét)o&isl(edch mcRafpyéhdeér(ﬂiz s@bea{déyf}om O,Nand S, or
t- tlona

w1 30 e biren sevElE Prabimtara Pyt Brlsidfcyee

from ( Cbaﬁmglvkyelrevehabsslbleyamﬁ hetetoatamd, eddhGlddpeabi&ntly; selected

R4 is ary wherein each of the aryl and Het is

opt i onal Iy suBlsa{ltUted wth 1 to 5 substituents each

i ndepsadentah gsteethectadd from hal o, (Cl_6) al kyl,

(C2_6)al kenyl, 30 (C1_6)hal oal kyl, (C3_7)cycl oal kyl,

-OH, -Q(CL_ 6)a|ky| -SH, -S(Cl_ 6)a|ky| -NH2, -91 WO

20@7/ 13%%@%@@2@@?‘@0@@% 1, wNiele® X@s)@loijR1 andbond ais a

-N((C, _ wherein the (Cl_6)al kyl is
optlonall stltuted wi th hydroxy, cyano or oxo; R6
and R7 are each i ndependently selected fromH, halo,

(Ch_6) al &Ydm@Rhd according to claim 1, wherein X is N and bond a is a double
bond.

4. A compound according to one or more of claims 1 to 3 wherein R* is naphthyl
or phenyl, wherein the phenyl is optionally substituted with 1 to 3 substituents
each independently selected from halo, (Cy.4)alkyl, (C,.4)alkenyl,
(Ci4)haloalkyl, (Cs7)cycloalkyl, -OH, -O(C14)alkyl, -SH, -S(C.4)alkyl, -NH,,
-NH(C14)alkyl and -N((C.4)alkyl);; wherein the (Cq.4)alkyl is optionally
substituted with hydroxy, cyano or oxo.

5. A compound according to claim 4, wherein R* is phenyl optionally substituted
with 1 to 3 substituents each independently selected from halo, (C.)alkyl,
(Cz4)alkenyl, (Cq4)haloalkyl, (C;7)cycloalkyl, -OH, -O(C,4)alkyl, -SH, -S(C.
a)alkyl, -NH;, -NH(C1.4)alkyl and -N((C4.4)alkyl),; wherein the (C,)alkyl is

optionally substituted with hydroxy, cyano or oxo.
-92 -



(Cl.6)hal oal kyl; 5 with the proviso that when bond a
is a single bond and bond b is a double bond; and X
WO 00MR135R1L is H and R2 is 0; and R4 i s unsubBCT/CAL@®A000845
phenyl; R6is C; R' is H and bond c is a double
bond; then 10 R3 is not =CH CH(CH3)2; and wherein Het
is a 4- to 7-nenbered saturated, unsaturated or
aromatic heterocycle having 1 to 4 heteroatons each
i ndependently selected from0O, Nand S, or a 7- to
14- menbered saturated, unsaturated or aromatic
hetser op ysysdudd deayiding toloae e»vafor@ssaélbisa td 3, wharein R*i |s Het

het t
s P Raoy AT RER 3 e BheT Sondadimin sectes
accor di rgnt balo) @ Galkyl, {GrahakenyX( (Bsa)rOaIMkyNRd:g Aogtidatiy -aH,

51 e P RPN G B TR B AR AR D

conpoundvrecenititl (. Yatkybin@ptionatip sebsiituted aitimbydrokyg c@ano or oxo.
wherein R4 is naphthyl 25 or phenyl, wherein the

phenyl is optionally substituted vvlth l1to 3

sulist i t vecdrspowrdcitconihge widmto, whereireRt is et optiorwdly substituted

g % 471) ?;V‘ié%oaﬁo(ﬁb@ %ﬁg%%i&%;) i%h%’k/ ggllgﬁ%d 'from halo, (C+s)alkyl

10- S( C1_ 4)ealdk PGy, -NH( C1- 4) al kyl and
-N((C1_ reei tﬂ;P = I
opt i onazwﬁ?elréﬁ %s??etlygt% e5§ O\?\nst é%%%%r&%g%‘%gp 99 to 3 30
5 A comtt&m@tom@@pu|Irmigpememltlasﬁiedtedwlom i @ aRd S s»r the Het is a 9-

phenyl [oTaF-TA |

subst i tS’thbs ea% ea%gt%wéa ?}; 2@?@%@? ?%gw ferrgar‘ﬁo SeaCh
(C1_4) allfkqﬁp,endéér(ﬂxs&)eeteldefm N, OGnd43.hal oal kyl ,
15(C3_7)cycloal kyl, -OH, -O(Cl_4)alkyl, -SH -S(Cl_
4)a| kyl, -NH2, -NH(C1_4)al kyl and N((Cl 4) al kyl') 2;
wher efn t hé comIPoyy@pesArding tagaigpt poiesmnuly (ibst i t ut ed
wi t h hydroxy, cyano or oxo. -92 WD 2007/131350

PCT/ CA2007/ 000845

20 wherein
Xis O or NR":;

R'is H, (Cys)alkyl, (Ca.7)cycloalkyl-(C,.¢)alkyl-, or Het-(C1.)alkyl-;

wherein Het is a 4- to 7-membered heterocycle having 1 to 3 heteroatoms
25 each independently seiected from N, O and S;

and wherein each of the (C,)alkyl, (Cs.7)cycloalkyl-(C1.6)alkyl-, and

Het-(C.¢)alkyl- is optionally substituted with -OH, -O(C.3)alkyl, -NH,,

-NH(C.3)alkyl or -N((C1.3)alkyl)s;

30 R%is O;
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6. A conpound according to one or nore of clainms 1 to

3, wherein R4 is Het optionally substituted with 1 to
wG2®0bh335¢ uent s each i ndependently sel ected fPONCA2100/000845

(C1_6)al kyl, (C2_6)al kenyl, (C1.6)hal oal kyl,

(C3_7)cycloal kyl, -OH 5 -Q(Cl_6)al kyl, -SH,

-S(CLl.6)al kyl, -NH2, -NH(C1_6)al kyl and

-N((C1_6)al kyl)2; wherein the (Cl_6)al kyl is

optional l,y substituted with hydroxy, cyano or oxo. 7.

A con‘pmﬁwsds 1o A CeobeqY Y wherein R4 is Het

opt i onaldoyd eudstsing 8sha th 1 to 3 substituents each

i ndependently selected fromhalo, (Cl1_6)alkyl 10 and

-Q(Cl_6)al kyl; wherein the Het is a 5- or 6-nenbered

| ndepentont Ly Seroctai T oo N 0 ey OBRRaly sybettated with 1t
a9 o TODRUHEER SaohOCEPOTAE SRS oM . (o g,

S e o s om0
Giay: R NG b BRI P Ry fgPem a8 il omionally

is O or shib¥tituttd with hijkiroklcyén@bkasto;

(C3_7)cycl oal kyl - (C1.6)al kyl-, or Het-(Cl_6)alkyl -;

wherein Het is a 4- to 7-nmenbered heterocycle having 1
10t 0 3 hetRerioHt bate, ((R5)atkgcdr (Chgbalealdgnt | y sel ect ed from

N, 0 and S; and wherein each of the (Cl1_6)al kyl,

(C3_7)cycl oal kyl -(C1.6)al kyl -, and Het-(Cl_6)al kyl -

i s opti d¥a$ Hyrsubstituted with -OH, -O(Cl. 3)al kyl,

-NH2, -NH(CLl.3)alkyl or -N((Cl_3)alkyl)2; 30 RR is O

-93 WO 2007/ 131350 PCT/ CA2007/000845 R3 is

(C1_6) alckyplsador e€2r Bipeddtenyl ; and

15
9. A compound according to claim 8, wherein X is O.
10. A compound according to claim 8, wherein X is NR".

20 11, A compound according to one or more of claims 8 to 10, wherein R* is phenyl
optionally substituted with 1 to 3 substituents each independently selected
from halo, (Cy)alkyl, (Cz4)alkenyl, (C.4)haloalkyl, (Cs7)cycloalkyl, -OH,
"O(C1_4)a|kY|, 'SH, -S(C1_4)a|kyl, -NHg, -NH(C1_4)a|ky| and -N((C1_4)a|ky|)2;
wherein the (Ci.4)alkyl is optionally substituted with hydroxy, cyano or oxo.

25

12. A compound according to claim 11, wherein R* is a group of formula:
R41
wherein R*' is selected from halo, (C;.)alkyl and (Cy_4)haloalkyl.
30 13. A compound according to one or more of claims 1 to 12, wherein R® is H, CI

orBrand R is H.
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bond c is a single bond; R4 is naphthyl or phenyl,
wherein the phenyl is optionally substituted with 1 to
w®2®78838¢ i t uents each independently sel ect ed PCDA2007/000845
hal o, (Cl_4)al kyl, (C2_ 4)al kenyl, (Cl1_4)hal oal kyl,
(C3_7)cycloal kyl, -OH -Q(C1_4)alkyl, -SH,

-S(CLl.4)al kyl, -NH2, -NH(C1l_4)al kyl and

-N((C1-4) al kyI)2 wherein the (Cl_4)al kyl is

optionally substituted with hydroxy, cyano or oxo; 10

R6 is H halo, (Cl.3)alkyl or (Cl_3)haloalkyl; R7 is
Hor F, or a salt or ester thereof. 15 9. A conpound

acgqr di [ [ 0. A compound
acggrdl %(% %ngiaﬁcgr:dm grcgal"ﬂ 1)@@"@&? (."}’20 11. A
conpound according to one or rRdre & clains 8 to 10,
wherein R4 is phenyl optlonally &ubstltuted wth il to

3 substituents each eRde (IBE from hal o,
(C1_4)al kyl, (C2-4)alkg _)haI oal Kyl ,

(C3_7)cycl oaI kyl, -0OH &S al kyl, -SH,

-S(C1. 4) al kyl , - NH2R' NH(C1- 4)"hl kyRand (d

-N((C1_4) al kyI )2; wherein the (CL _4)alkyl 1s
optionally substituted with hydroxy, cyano or oxo. 25
12. A cavfeeeind according to claim1l, wherein R4 is a
group of formula: R41 wherein R41 is selected from
hal o, (Cl_4)al kyl and (CL.4)hal oal kyl. 30 13. A

c oRFdsI (@) bl oHQ(G.H)elkgne or nore of clains 1 to 12,
wherein R6 is H C or Br and R7 is H -94 WO

2007/ 131350 PCT/ CA2007/ 000845 14. A conpound

10ac ¢Orisl{g)alky!, ¢Cad)atkdnyhf-OF@x Balkel, (D43 ;o) RbodRy!, -BE(CGsBREHY !,
bR @~ oNFRafd S -0-(Car)cycloalkyl, -0-aryl, (Cs.r)eycloalkyl-(Cre)alkyl-O-.
aryl-(C16)alkyl-O- or Het-(C,¢)alkyl-O-;
wherein each of the -O-(C,)alkyl, -O-(C,.¢)alkenyl, -O-(C¢)alkynyl,
-0-(Cs.7)cycloalkyl, -O-aryl, (Cs.7)cycloalkyl-(C4¢)alkyl-O-, aryl-(C.¢)alkyl-O-
and Het-(C4.)alkyl-O- is optionally substituted with 1 to 3 substituents each

15
independently selected from (C,¢)alkyl, halo, cyano, oxo and -O(C,)alkyl;
and

bond ¢ is a single bond; or
20 Rdis (Cig)alkylidene and bond ¢ is a double bond;
R* is naphthyl or phenyl, wherein the phenyl is optionally substituted with 1 to 3

substituents each independently selected from halo, (C4.4)alkyl, (C,.4)alkenyl,
(Cs.4)haloalkyl, (Cs.7)cycloalkyl, -OH, -O(C4.4)alkyl, -SH, -S(C;.4)alkyl, -NH,, -NH(C;.

25  4)alkyl and -N((C1.4)alkyl),; wherein the (Cy.4)alkyl is optionally substituted with
hydroxy, cyano or oxo; or
R*is Het optionally substituted with 1 to 5 substituents each independently selected
from halo, (C,s)alkyl, (C.¢)alkenyl, (Cq6)haloalkyl, (Cs.7)cycloalkyl, -OH, -O(C)alkyl,
30  -SH, -S(Cis)alkyl, -NHy, -NH(C.6)alkyl and -N((C4.¢)alkyl),; wherein the (C,)alkyl is

optionally substituted with hydroxy, cyano or oxo;
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5 wherein R2 is (Cl_6)alkyl or -Q(Cl.6)al kyl; 10 R3
is (Cl1_6)al kyl, (C2_6)al kenyl, -O(C1_6)al kyl,

WO (/1136() hal oal kyl, -O(C2_6) al kenyl , PCT/CA2007/000845

-0 (C2_6)al kynyl , -O(C3_7) cycl oal kyl, -0-aryl,
(C3_7)cycloal kyl -(Cl1_6)al kyl-O, aryl-(Cl1_6)al kyl -0
or Het-(Cl.6)al kyl-O; wherein each of the

-0 (CL_6)alkyl, -O(C2_6)al kenyl, -O(C2.6)al kynyl,
-0 (C3_7)cycl oal kyl, -0-aryl,

(C3.7)cycl oal kyl -(C1_6)al kyl -0, aryl-(Cl.6)al kyl-O
15 ang® igal, Hafel (6) adiky br @ sinaicayi; @Ral | y substituted
with 1 to 3 substituents each independently sel ected
from (Cl_6)al kyl, halo, cyano, oxo and -(Q(Cl. 6) al kyl ;
and brhg Kot B, a si ngl e bond; or 20 R3 is

(C1_6)al kylidene and bond c¢c is a double bond; R4 is

5naphthyl or phenyl, wherein the phenyl is optionally

10

20

25

30

subst btatgtovdstdt tHerk6f. 3 substituents each

i ndependently selected from hal o, (Cl_4)alkyl,

(C2_4)al kenyl, (C1_4)hal oal kyl, (C3_7)cycl oaI kyl ,

- OM5. - QACHonﬂf;)caJnld)dccordfﬁid toc&jrﬁiih44\)/aér‘ey1|R is NHEhd R‘NbI(I-CI)I or Br.
25 4)al kyl and -N((Cl_4)al kyl)2; wherein the

(Cl_4)al kyl is optionally substituted with hydroxy,
cyaso OrA comapounid dedoridigHetclaoptidpwhdrein RUBSC| Halkgd wit h
1 to 5 substituents each independently selected from
hal o, (Cl_6)al kyl, (C2_6)al kenyl, (C1_6)hal oal kyl,

( C377) cyctampdunid, ace@iding-tO(cEim B pawkgrein R36 GHEH,

-S(CLl.6)al kyl, -NH2, -NH(Cl.6)al kyl and

-N((C1_6)al kyl)2; wherein the (Cl1 _6)al kyl is

optiisonalA gorepmmiacnbmdwg\mbtcrauhydrwugrelrdy’aeeoqa Hakyl, B,

V\D 2007/ 0 P 07/ 000845

15(C1- ) al PO (OO RRT B Ry e gt e LG B, 9-arv

or aI sal( C31 Z)cym\/\ﬁ@r (Q hEig6O-, aﬂa (Che)alRpipUoTHer d C QY dikyigD-;

t aim e n

10 16 R sanoubepdbryekd S Bande il o

(C1 6) al-By(C;.;)tycloatkyt,6Dpayin (C ayolodikyig Ct gawaumaa,ﬁ(m s)alkyl-O-

\i\,h4er \(/ev:ﬂgr 2 A—ie&é%alk%@?-&o%’oﬁﬁyfu s‘?&??{ﬂltrpg to gsubs%ltuents each
independently selected from (C,)alkyl, halo, cyano, oxo and -O(C,)alkyi;
and

bond ¢ is a single bond.

19. A compound according to claim 14, wherein R* is phenyl optionally
substituted with 1 to 3 substituents each independently selected from halo,
(Cya)alkyl, (Cs.4)alkenyl, (Cq4)haloalkyl, (Cs.7)cycloalkyl, -OH, -O(C44)alkyl,
-SH, -S(Cy.4)alkyl, -NH,, -NH(C, 4)alkyl and -N((C.4)alkyl),; wherein the
(Ci4)alkyl is optionally substituted with hydroxy, cyano or oxo.

20. A compound according to claim 14, wherein R* is Het optionally substituted
with 1 to 3 substituents each independently selected from halo, (C4)alkyl
and -O(C.g)alkyl;
wherein the Het is a 5- or 6-membered heterocycle having 1 to 3

heteroatoms each independently selected from N, O and S; or the Het is a 9-
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15 6) hal oal kyl, -O (C2_6)al kenyl, -0 (C2.6)al kynyl,
-0 (C3_7)cycl oal kyl, -0-aryl,
w@ apr/iysye| oal kyl - (C1. 6) al kyl - O, aryl - (Cl_6) ab&HCADO7/000845
or Het-(Cl.6)al kyl-O; wherein each of the
-O(C1_6)al kyl, -O(C2_6)al kenyl, -0O(C2.6)al kynyl,
-0 (C3.7)cycl oal kyl, -0-aryl,
(C3_7)cycl oal kyl - (C1_ 6) aI kyl -O, aryl-(CL.6)al kyl -

and Het opt.i onal tituted with
oS clifbmesibd helecoronsVon Fanandnoiny erloge sdeh
from ( Clndgpahdsntly sericed fRy@NoO @xics.and - Q( C1_6) al kyl ;
and bond c is a single bond. 19. A conpound accordi ng
to claim14, wherein R4 is phenyl optionally 25
suldt i t W esnpaunid skcomling te wkzdh i1taiemd forrealah
i ndependently selected fromhalo, (Cl_4)alkyl,
(C2_4)al kenyl , (C1_4)hal oal kyl, (C3_7) cycl oal kyl, -OH,
-Q(Cl _4)al kyl, -SH, -S(Cl_4)alfyl, rR°*NH2,
-NH(C1_4) al kyl and -Ne(Cl_ 4) aI k I)2 vvher ein the
(C1_4)al kyl is optiofa hydr oxy,
cyano or oxo. 30 20. A cjb fcordi ng to claim 14,
I, Qe ityted with 1 to 3
substituents each independeént| Wsel étted from hal o,
(5_C10?) glwm;en%g?ggRs g & ocﬁ*@’rﬁg\eﬁmneéf%c?r ing tokﬁe foIIowmg table:
het eroat ons each independently selected fromN, 0 and

(%3]

S; or theHefris 5962007 R
PCT/ CA200-+0506845—or—10-+renbetred
having 1|to 3|heteroatagns each, i ct ed
fromN, 0 and|S. 21. Ajco a aiml
of the fodfdla: GHR4 B3 COOH oi th
R2, R3, R4, R6 and R7 are-uefi ned C
followng tablle: Cpd/R2 R3 R4 R6 R7 €l CH3
i /' \ Br|H
O/\/
1002 CH; I H
_CH,
1003 |  CH, ? H
|CH2
1004 CH;, H H
_CH,
@]
1005 CH; | H
CH,
1006 CH; ’J H
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Cl 1002 CH3 Br
H CF3 CH3 1005 CH3 i
w0L009/73M& 2007/ 131350 PCT/ CA2007/ 000845

cl R6 R7 CH3 1007 CH3 Br

CH3 Br

HC CH3 1003 CH3 Br
ad H CB8 C

H Br

H CH2 C

1004
1006 CH3 Br
rC d P2T/RR2(84/000845
CH3 1008 CH3 d H cl

CH3 1009 -OCH3 Br H cl CH3 1010 -CH(CH3)2 Br H cl
/CH3 1011 CH3 i HH CH3 1012 CH3 O H CH3 CH3
Cpd R? R® R* R° | R
on, Cl
1007 CH, ﬁ Br | H
Br
CH3
1008 CHs H Q cl | H
Cl
CH,
1009 | -OCH; H Q Br | H
o, Cl
1010 | -CH(CHa), H Q Br | H
Cl
_CH,
1011 CH; Cl) H | H
@,
1012 CH H Q cl | H
CH, cH,
1013 CH, H Q cl | H
ch, F CH,
1014 CH, H %3 o | H
AN
~CH, N,
1015 CHs (|) CH,| ¢l | H

-98 -




1013 CH3 d HF CH3 CH3 1014 CH3 C H CH3 1015 CH3 i

- CH3 O H / \' M -98 WD 2007/131350
WEON/ECA3807/ 000845 C pd R2 R3 R4 R6 R7 0 CH3PADCA200/HB00845
ad H O CH3 1017 CH3 O H CH3 CH3 1018 CH3 H3C O
H CH3 1019 CH3 CPNHC H H3C OC N 1020 CH3 Br H
OO /CH3 1021 CH3 Cp A H CI 1022 CH3 0 Br HN Cl
1023 CH3 Br H
Cpd R? R® R* R° | R
0]

1016 CHs | Cl | H

_CH,
1017 CH;, C|)
CH

Me

Cl | H

CH, s
1018 |  CH, H HSC*Q cl | H
CH -
adls
1019 |  CH, ? N o | H

H,C
0 |
/ \
_N
1020 CHs Br | H
0

O/CH3 /
1021 CH, | Cl | H
1022 CH, j/

1023 CHs; /J/J
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-99 WD 2007/ 131350 PCT/ CA2007/000845 C pd R2 R3 R4 R6

R7 CH3 CH3 1024 CH3i O H G CH3 1025 CH3 CH 3 Br
WoR200013133026 CH3 Br H H3C O CH3 N 1027 CH3 BPCHCALDOTD00845

1028 CH3 0 Br H cI CH3 1029 CH3i O H CH3 F 1030

CH3 d H CH3 1031 CH3 O H CH3 CH3 1032 CH3 Br H

-100 WO 2007/131350 PCT/ CA2007/000845 C pd R2Z R3 R4

R6 R7 CH 3 3 1033 CH3 HH

Cpd R? R? R* R° | R’
CH,
_CH,
1024 CHs (|3 cl | H
Cl
CH,
1025 CH3 O/kCHs Br H
l
Cl
1026 CH, Br | H
0]
H,C
0 CH,
/ \
/N
1027 CH, Q Br | H
O \\\~
L
Cl
yd
1028 CH, o Br | H
Cl
_CH,
1029 CH;, C|) cl | H
CH, F
1030 CH, H Q Cl | H
| CH,
1031 CHjs H Q cl | H
CH, cH,
1032 CH, H Q Br | H




CH3 -CH2 1034 CH3 d HC CH3 1035 CH3 CH3 Br H Ow
CH3 1036 CH3 A H CH3 1037 CH3 G H C JCN 1038 CH3
W@200B138350 CH3 CI 1039 CH3 Br H O CH3 C /[ QrCIOA07/000845
CH3 Br H -101 WD 2007/131350 PCT/ CA2007/ 000845 C pd
R R R4 R6 R7 O 1041 CH3 Br H CH3 C 1042 CH3 Br
HO1-11 / JH3 A 1043 CH3 0 Br H CH3 cl 1044 CH3 Br

H

Cpd R? R R* R° | R
CH,
CH,
1033 CH, H Q H | H
1034 CH; H Cl | H
Cl
CH,
1035 CH3 KKCH3 Q Br H
OMe
CH,
1036 CH, H Q Cl | H
CH,
1037 CH, r‘ Cl | H
Cl
CN
1038 CH; o) Br | H
i :
CH, N
Y
1039 CH, Br | H
o \\
ae -
CH,
Cl
~ “CH
1040 CH, Br | H
T
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Owe G 1045 CH3 Br H OCH3 O CH 1046 CH3 Br H CH3
cl 1047 CH3 Br H -102 WO 2007/ 131350
weN/T33807/ 000845 C pd R2Z R3 R4 R6 R7 CN Cl PADGR200F800845
Br H OCNC 1049 CH3 i ;-,, CH3 Br H HC O C 1050
CH3 OBr HC 1051 CH3 ?'0H3 Br H H3CO C 1052 CH3 3
OCH3 Br H CH3 CH3 1053 CH3 F F CH3 CH3 1054 CH3 C

H C CH3 1055 CH3 O-[~CH Br H 3

Cpd R? R* R° | R

R3
I c
1041 | CH, J Br | H
0
|

1042 CH; Bri H

Br | H

cl
Ci
CH, N
1044 CHs /(‘ Br | H
O S e
1. N
Ci
cl
cl

3
1043 CHs o)
|

1045 CHs j

CH,
CH
1046 CHs

CH,

Br | H

Br | H
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- 103 WO 2007/131350 PCT/ CA2007/000845 C pd R2 R3 R4
ad H CH3 3 1057 CH3 O-CH3

R6 R7 cl

CH3 i

CHZ 1056 CH3 |
wW@kooH13138 CH3 1058 CH3 O/ O H Owe CH3 d PRCT/CAHD7/000845
cH3 O\ CH3 1060 CH3 0~ d H CH3 CH3 1061 CH3

00 d H CH3 CH3 d H 1062 CH3 o cH3 cI CH3 1063
CH3 d H CH3 C F 1064 CH3 d H 104 WO
2007/ 131350 PCT/ CA2007/ 000845
Cpd R? R® R* R° | R
CN ol
1048 CH; Br | H
o)
e
N Cl
1049 CHs; 0)\CH3 Br | H
e .
H,C.__O Cl
1050 CHs OICH Br | H
| ) .
N Cl
1051 CH; 0 CH, Br | H
i .
ch\/[o c
1052 CH; (|) cH, Q Br | H
cH, CH,
1053 CHs H Q F F
cH, CH
1054 CH, H Cl | H
cl
CH,
1055 CH3 OJ\CHa Q Br H
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Cpd R RBRA R6RTCI CH3 1065 CH3 A H MO CH3
1066 CH3 G H CH3 1067 CH3 OC H CH3 C 1068 CH3 s
wW@RooAH13850 3 CI 3 1069 CH3 0 H CH3 Ove 1070 EHBCA3IC7/000845
ad H H3C CH3 N 1071 CH3 d HCH3 C CH3 1072 CH3 O
H - 105 WD 2007/131350 PCT/ CA2007/000845 C pd R2 R3
R4 R6 R7 O CH3 1073 CH3 0/ d H Ow CH3 d H

1074 CH3 o cH3

Cpd R? R® R* R® | R’
Cl
CH,
1056 CH; Cl | H
CH
CH, °
1057 CH; O//L\CH3 Cl | H
L .
CH
CH, *
1058 CH, o Cl | H
ae \
OMe
CH,
1059 CH, o//L\CH3 Cl | H
|
OMe
CH,
1060 CH, o Cl | H
|
CH
CH, ?
1061 CH; o Cl | H
CH,
CH,
1062 CHs o en, §;§7 Cl | H
CH, c
1063 CH; iiij; Cl | H
CH3 Cl F
1064 CH, Cl | H
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CH331075CH3 A H CH3 S 1076 CH3 - d H F F CH3
1077 CH3 d H CH3 CH3 CH3 1078 CH3 i CcH3 A H d
w@eB7183% CH3 0 CH3 3 pcl Br H CH 3 1080 CH3PQOI/C&200F000845
OCH3 CH3 1081 CH3 o'l, CH3 A H - 106 WO

2007/ 131350 PCT/ CA2007/000845 Cpd R R3 R4 R6 R7 C

CH3 HH 1082 CH3 CH3 CH3 CF3 1083 CH3 0 CF3 d H

CH3

Cpd R? R® R* R° | R’
CH c

3
1065 CHs H Ct| H

Me

?
:

CH,
1066 CHs; Cl H
CH,
1067 CH; H Cl H
CH,
1068 CH; H
H
CH,
1069 CH; ’J Cl H

Cl | H

CH3
CH,

1071 CH, H Qj
le

C

Cl | H

OS\
Cl
X
S)j cl | H
Cl
OMe
H.C
A
N
CH

3

1072 CHjs Cl | H

-105 -



1084 CH3 0 0 HCH3 H3C 1085 CH3 0 CH3CH O H CH3

H3C 1086 CH3 0 O H H3 3 N-CH3 1087 CH3 o -cH3 O H
W@ 7435088 CH3 o |1~ CH3 O H CH3 CH3 CH3 ROB@ALIH2000845
o CH3 d H -107 WD 2007/ 131350 PCT/ CA2007/000845 C

pd R2 R3 R4 R6 R7 CH3 1090 CH3 HO O H CH3 1091 CH3

ad H O0OCH3 1092 CH3 0- d H F F 3 CH3 1093 CH3 i \
CH3 d H

Cpd R? R® R* R° | R’
OMe
CH,
1073 CH; o Cl | H
OMe
CH,
1074 CHs; o CH, Cl | H
cH, SCH,
1075 CH; H Q Cl | H
CH
3 S AN
1076 CH; — Cl H
F F
CH,
1077 CH; H %3 Cl H
CH,
CH,
en,
1078 CH; CI) CH, Cl | H
Cl
CH,
CH,
1079 CHj; (|3 CH, Br | H
Cl
CH,
1080 CH; o Cl | H
|
0]
CH, CH,
1081 CH; Cl’/kCHa Cit | H
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CH3 CH3 1094 CH3 dd HCH3 H3C 1095 CH3 0 A H CH3
H3C 1096 CH3 0 4 H H3C CH3 1097 CH3 0 O H CH3

wa®7/1¥352007/ 131350 PCT/ CA2007/ 000845 C pd RECTRBARM7/000845

R6 R7 o-\

fCH3 CH3 1098 CH3 0'\CH3 A H H3C CH3
1099 CH3 C HO )",~ CH3 CH3 1100 CH3 ? OH3 ¢ O H
G CH3 1101 -CH2CH3 d H H3C CH3 1102 CH3 C H CH3
CH3 CF3 J<CH3 1103 CH3 0 I\CH3 A H CH3

0~ cH

Cpd R? R® R* R® | R’
Cl
CH,
1082 CHs 0~ ScH H | H
| 3
CH,
CF,
1083 CHs ?)\CFa d Cl | H
CH,
1084 CHs O/© cl | H
ue .
CH,
H,C
>(\CH3
1085 CHs d cH, Cl H
e
CH,
1086 CHs o Cl | H
e
Hac\
CH, N—CH,
1087 |  CHs 0" o, Q cl | H
N
CH, 7 N\
1088 CH; ? cH, — Cl | H
CH,
CH,
CH,
1089 CHs §;§7 Cl| H
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CHZF CH2F 1104 CH3 i CH3 d H CH3 1105 CH3 H3C A H
oC CHJCH3 1106 CH3 0 CH3 Br H - 109 WO
wWQe®713B3B50 PCT/ CA2007/000845 C pd R2 R3 R4 IROI/RR200/800845
ICH2Cl ~iCH3 1107 CH3 i / \CH3 d H CH3 CH3 1108 CH3
CH3 d H CH3 0 CH3 1109 CH3 oJ~CH3 A H Br CH3
1110 CH3'i oH3 A H 3 /-\ 1111 CH3 o CH3 A H C

CH3 1112 CH3 i oH3

Cpd R? R® R* R° | R’
CH,
H,C
1090 CH; o Cl H
e
CH,
1091 CH; o’ Cl H
e .
CH,
1092 CHs O/Q Cl | H
e :
F
F
CH, CH,
1093 CHj 0 o, Cl | H
CH, CH,
1094 CH;, O>£ d c | H
CH,
1o ]
1095 CH3 0 Cl H
B .
CH,
H3C>Q
1096 CH o cl | H
s .
H,C CH,
1097 CH o §;§7 Cl | H
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d H CH3 CH3 1113 CH3 0 1-1~ CH3 d H H3C CH3 1114
CH3 olj~CH3 d H SCH3 CH3 1115 CH3 oJ~CH3 O H -
wa1®7/1¥3852007/ 131350 PCT/ CA2007/ 000845 C pd RECTRBARM7/000845
R6 R7 CH3 H3C 1116 CH3 OCHP A H 3 CH3 1117 CH3 i
CH3 d H CH3 1118 CH3 O-L~CH3 d H CF3 CH3 1119

CH3i CH3 d H F CH3 1120 CH3 O -t~CH3 A H CH3 S
1121 CH3 i CH3 - d H CH3 -CH2

Cpd R? R® R* R® | R’
6]
Pl e
1098 CH; o CH, Cl | H

1099 CHs Cl

T
'_O>_J°
(@]
T
:
O
T
k
T

o]

1100 CHs /k

Cl

—0
O
T
g ¢
I
O \
o—/
I

CH,
1101 | -CH,CH; H Q cl | H
H,C CH,
1102 CHs o e cl | H
| T
CH,
CF,
P
1103 CHs o o, Cl | H
CH,
CH,F
CH,F
1104 CHs o Sen, Cl | H
CH,
Hac/§D
1105 CH o cl | H
1N .
Cl
CH,
CH,
1106 CHs Q)<CH3 Br | H
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CH3 1122 CH3 W~ CH3 A H CH3 1123 CH3 iCH3 C1 H OH
CH3 1124 CH3 dj~CH3 A H F Owe CH3 1125 CH3 O J~
W@ 7a@B1350 - 111 WO 2007/ 131350 PCT/ CA2007/ OOPGHEA2007/000845
R RB R4 R R7 CH3 CH3 1126 CH3't o ¢ d H H3C CH3

CH3 1127 CH3 A~ CH3 d H CH3 0 0 1128 CH3 O -L~CH3

ad H HCCH3 CH3 CH3 1129 CH3 )~ CH3 d H MO Ow

CH3 1130 CH3 (OH3  H H3C 3 CH3 1131 CH3 i cH3 d H
H

Cpd R? R® R* R° | R’
CH,
CH,CI
CH,
1107 CH; (l) CH, Cl | H
CH, CH,
1108 CH; ioHa Cl | H
c|> CH, .
CH,
1109 CH, ?/kcm Q Cl | H
Br
CH,
1110 CH, o)\CH Cl | H

1111 CHj OJ\CH

Cl | H
| 3
CH,

1112 CHs o e, Cl| H
CH,

1113 CHs o om, cl | H
CH,

1114 CHs o ow, Cl | H
CH,

1115 CH; o CH Cl H
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CH3 1132 CH3 i cH3 d H CH3 11833 CH3 OCH3 s d H -
112 WO 2007/ 131350 PCT/ CA2007/000845 C pd R2 R3 R4
WOReORT3BHB 1134 CH3 i CH3 O H Owe 1135 CH3 BU1/€ALId2/000845
ad H 3HCOW CH3 1136 CH3 i CH3 A H \ CH3 1137
CH3 i -jI\CH3 NO H CH3 CH3 1138 CH3 i CH3 H3C d H
H3C CI CH3 1139 CH3 i |Ij~CH3 Ad H C CH3 1140 CH3
OJ~-CBHCdAd H 131141 CH3 i /\CH3 A H M CH3

N 1142 /

'\\I O T
dpd R2 R3 R4 R6 R7
CH,
/]\ mC
1116 CH; 0 CH, Cl H
| \~\\
zL =
1117 CH; (|) CH, — Cl H
CH, S
1118 CH; (l)/l\CH3 E\J Cl H
CF,
CH,
1119 CHs (])/I\CHG Q Cl H
F
CH,
1120 CH3 (l)/LCH3 Cl H
CH
BQ S
1121 CH; o CH — Cl H
| ® CH,
—CH,
CH,
1122 CHs; C|>/}\CH3 §:§‘ Cl H
N
1123 CH3 |o CH, — Cl H
OH
CH,
1124 CH; ?/kcm g;gf Cl H
F OMe
CH,
1125 CH, ? CH, %;g Cl H
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CH3 i CH3 - 113 WD 2007/131350 PCT/ CA2007/000845 C

pd R2 R3 R4 R6 R7 ci CcH N 1143 CH3 OJ~ CH3 d H CH3
wa1e0418083 O-CH C /\ NH H 3 Ove CH3 1145 CH3 PCIZEB2(67/000845
d H CH3 S1146 CH3 O-CH3 \ | d H 2CH3 /CH3 CH3 F

0 1147 CH3 A~ CH3 d H CH3 C S 1148 CH3 O -t~CH3

H CH3 1149 CH3 0 'J~CH3 d H 3 CH3 CH3 H3CO

1150 CH3 0 1-1~-CH3 d H CH3 HO 1151 CH3 i CH3 O H

- 114 WD-2007/ 131350 PCT/CA007/ 000845

de R UUUUU R4 RG R7
CH,
CH,
1126 CH; ?*CH3 Cl H
o H.C CH,
1127 CH; (I) CH, é Cli H
CH, O O
1128 CH; (|) CH, é Cl H
H,C CH,
CH, CH,
1129 CHs; Cl) CH, Cl H
MeO OMe
CH,
1130 CH; (I) CH, Cl H
H,C
CH, CH,
1131 CH; C|) CH, Cl H
OH
CH,
1132 CH; ?*CHS Cl H
CH,
1133 CH; o CH S Cl H
| ’ ==
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Cpd RR RBR4 R6 R7T CH3 HO 1152 CH3 i CH3 p HH HO
CH3 1153 CH3 i cH3 d H HOCH3 1154 CH3 i cH3 HH F
w@eB7/131B856 CH3 0 CH33 G H F CH3 1156 CH3 0 EHMBCA2007/000845
H CH3 CH3 CH3 1157 CH3 0O CH3 HH C CH3 CH3 1158
CH3 i CH3 HH CH3 fCH3 ~CH3 1159 CH3 O JCH3 H H cl
CH3

Cpd R? R R* R° | R
CH, S
1134 CH, O)\CH 5\@ Cl | H
OMe
B 2\
1135 CH; ? CH, o Cl | H
H.C OMe
CH,
1136 CH; ?)\CHS %3 Cl | H
CH,
1137 CHs ?/kCHS 7 N\ Cl | H
CH,
CH,
1138 CH; OJ\CH H,C Cl | H
L 3
H.C cl
CH,
1139 CH, ?J\CHa é Cl | H
Cl
CH,
1140 CH3 Cl)/kcH3 HBC Cl H
N
CH, /_\\N
OMe
ol
1142 CH; o™ ScH & Cl | H
| ’ —

- 113 -



1160 CH3 CH3 OCH3 HH - 115 WD 2007/131350

PCT/ CA2007/ 000845 Cpd RR RB R4 R6 R7 CH3 CH3 HH
wai®r189830 o cH3 F CH3 CH3 1162 CH3 o CH3 C PCT/EA200/HB00845

CH3 1163 CH3 o CH3 HH «ci 1164 CH3 0O~/ \ Br H CH3

cl 1165 CH3 P A H CH3 CN 1166 CH3 O H - 116 WO

2007/ 131350 PCT/ CA2007/000845 22. A conpound

according to claiml1 of the formula: R4 R3 R6 COOH N

OR

de R2 R3 R4 RG R7
Cl
CH, N
7 N\
1143 CHs, 0 CH Cl H

| 3 —_—

CH, =
1144 CHs, o/j\CH Cl H
| 3

1145 CHs OJ\CH Cl | H

A

1146 CHs )\ \

Cl | H

H
e
3

n

1147 CH, OACH cl | H

&

1148 |  CH; OJ\CH

N

1149 CHj; )\

Cl | H

7
=

Cc

3

C

1150 |  CH, O)\CH

CH, H
Cl H

N

oM
s
CH,
(CH
o)
| S
CH,
N
/2
(CH
R o)

CH,
/k HO
1151 CH; 0 en, cl| H
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5 wherein R,

R3, R4 and R6 are defined according to
Cpd RLRE R4 R6& CI CH3 2001 H

the foll ow ng table:
CH3 2002 C

W@L007/TH1356 - - -

HN oo -- I1CH2 C

2004 H Br

NHz - - -

CH3 C

---- H3 C P@D0O3R20@017/000845
2006 HH CH3 C

2006 H Br - 117 WD 2007/131350 PCT/ CA2007/000845 C
2007 @4 ---- CH3 C 2008

pd RLR3 R4 R6 ----

a Oow CH3 d

CH3 d
2009 CH3 G CH3 G 2010 G CH3

de R2 R3 R4 R6 R7
CH,
HO
1152 |  CH, o en H | H
l ’ .
HO
CH,
1153 |  CH, 0 o, cl | H
HO
CH,
1154 |  CH, 0 e, H | H
E
CH,
CH,
1155 | CH, o on cl | H
F
CH,
CH,
1156 |  CH, 0 e, Cl | H
CH,
CH,
CH,
1157 | CH, St §;§7 H | H
Cl
CH,
CH,
1158 |  CH, h H | H
CH3
CH,
CH,
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conposition can be used to treat infection by HV,
wherein the conposition conprises a conpound of

wo o5 1) as defined in claiml, or a PCT/CA2007/000845
pharmaceutically acceptable salt or ester thereof. 30
37. A nethod of inhibiting the replication of HV
conprising exposing the virus to an effective anount
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24, A pharmaceutical composition comprising a therapeutically effective amount

of a compound of formula (I} as defined in claim 1, or a pharmaceutically acceptable

salt or ester thereof; and one or more pharmaceutically acceptable carriers.

25. The pharmaceutical composition as defined in claim 24 additionally

comprising at least one other antiviral agent.

26. The pharmaceutical composition as defined in claim 25 wherein the at least

one antiviral agent comprises at least one NNRTI.

27. The pharmaceutical composition as defined in claim 25, wherein the at least

one antiviral agent comprises at least one NRTI.

28. The pharmaceutical composition as defined in claim 25, wherein the at least

one antiviral agent comprises at least one protease inhibitor.

29. The pharmaceutical composition as defined in claim 25, wherein the at least

one antiviral agent comprises at least one entry inhibitor.

30. The pharmaceutical composition as defined in claim 25, wherein the at least

one antiviral agent comprises at least one integrase inhibitor.
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31. The use of a pharmaceutical composition as defined in claim 24 for the

treatment of an HIV infection in 2 mammal having or at risk of having the infection.

32. A method of treating an HIV infection in a mammal having or at risk of having
the infection, the method comprising administering to the mammal a therapeutically
effective amount of a compound of formula (1) as defined in claim 1, or a
pharmaceutically acceptable salt or ester thereof, or a composition as defined in

claim 24.

33. A method of treating an HIV infection in a mammal having or at risk of having
the infection, the method comprising administering to the mammal a therapeutically

effective amount of a combination of a compound of formula (I) as defined in claim 1,
or a pharmaceutically acceptable salt or ester thereof, and at least one other antiviral

agent; or a composition thereof as defined in claim 24.

34. The use of a compound of formula () as defined in claim 1, or a
pharmaceutically acceptable salt or ester thereof, for the treatment of an HIV

infection in a mammal having or at risk of having the infection.

35. The use of a compound of formula (I) as defined in claim 1, or a
pharmaceutically acceptable salt or ester thereof, for the manufacture of a
medicament for the treatment of an HIV infection in 2 mammal having or at risk of

having the infection.

36. An article of manufacture comprising a composition effective to treat an HIV
infection; and packaging material comprising a label which indicates that the
composition can be used to treat infection by HIV; wherein the composition
comprises a compound of formula (1) as defined in claim 1, or a pharmaceutically

acceptable salt or ester thereof.

37. A method of inhibiting the replication of HIV comprising exposing the virus to
an effective amount of the compound of formula (1) as defined in claim 1, or a salt or

ester thereof, under conditions where replication of HIV is inhibited.

38. The use of a compound of formula (1) as defined in claim 1, or a salt or ester
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thereof, to inhibit the replication of HIV.

39. A derivative of a compound of formula (I) as defined in claim 1, the derivative
comprising a detectable label.

40. A derivative according to claim 39 of formula (Ic’):

10  wherein L is a linker;
Q is a detectable label; and

¢, R?% R® R* R® and R are as defined in claim 1.
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