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TRANSCRI PTASE | NHI Bl TORS TECHNI CAL FI ELD OF THE I NVENTION 5 The invention

. relates to novel conpounds and pharnaceutically acceptable salts thereof,
their use, either alone or in combination with other therapeutic agents, in

the tr W60 prophyl axis of HV infection, and tESTEH&"EEeuti cal
conpositions conprising these conpounds. 10 BACKGROUND OF THE | NVENTI ON
The di sease known as acquired i mmune deficiency syndrone (AIDS) is caused
by the human i munodeficiency virus (HV), particularly the strain known
as HV-1. In order for HV to be replicated by a host cell, the

i nf ormati on of t heoNiNUBLEGINEREVERSE TRANSORWREERiNpIBITORG t he host cel |
DNA. However, HIVIs a retrovirus, neaning that its genetic information |s

in the formof RNA. The HV repllcatlon cycle therefore requires a step of

transcri pt iTEeH@Eal AeLO/OF e ngeiaee (RNA) into DNA, which is the reverse of
the normal chain of events. An enzyne that has been aptly dubbed reverse

transcri t Ilshsthe % Pf th? I r RNA into
DNA. 20 |'F$790?'9’1 tglatee e POt "%P°8’6‘{if’ ngphagp ‘8‘8@‘ YRCrePYes E\ﬁ?r RNA.
Reverze tran@r%ﬂ beinase, kilseralneer IKBMnamnwviﬂatoﬂmr fherapeuticregents,tin ﬂnets as an
RNA- depen en DNA pol r ) r pNA dependent
DNA pol yngfeﬁ ent RE‘F’P%%%E%iﬁ'VFﬁ%P@"ep%’ﬁ“&@ﬁ’f‘ Lrﬁ%g&hc@%gmﬁgss@n RT transcri bes
a 25 si ngl eostprisinglthés®bdtinpoapys. of the viral RNA Act| ng as a ribonucl ease,
FIT destroys the original viral RNA and frees the DNA just produced from

the origin %Elﬁ\o @6ki ng as a DNA-dependent DNA pol ynerase, FIT
makes a‘wsezéoAn %%%%%%VEQ&RDNA strand, using the first DNA strand as a

tenplate. The two strands form doubl e- stranded DNA, which is integrated
i nto the hoRe diserse knoyapseequirsd inypunarisfisiency siadjerae AIPPYa caysed Y ase.

Conpounds ttﬁ@ﬁumé}hhﬂﬁdno&é’fi%leﬁﬁz\)}fﬂg H19), Bh‘r‘ﬂé&lér@ﬂﬁe Qfatﬂ‘ﬁn\ﬁwﬁ 25 BNEA S B
transcri ptase .w || I bit cati gn of i pfected cells. Such

conpounds aﬂ’@"u@'é‘f'ﬁlto P%’BPFF@tedﬁ’W @\}'@ﬁ‘t‘feﬂdhﬁf“fqrm@%ﬁ"r?ém vl gepeme f"ﬁtf ection in
human si] efeligtegrfedhftitesiostde®s DA, Howene\RIVFS A rétrinky, tr@ﬁﬁn@thﬁhtsas

g' g'ZI g?dgcﬂf‘gg& F{?T m'°8ﬁ%h§e% f F@“fcanﬁj'\‘)g? f'll ARy %’(efj" ne, Efavirenz
and requires a step of transcription of the viral genome (RNA) mto DNA which is the
‘reverse of the normal chain of events. An enzyme that has been aptly dubbed
: reverse transcriptase (RT) accomplishes the transcription of the viral RNA into DNA.
20 - The HIV virion includes a copy of RT along with the viral RNA.

Reverse transcriptase has three known enzymatic functions; it acts as an RNA-
dependent DNA polymerase, as a ribonuclease, and as a DNA-dependent DNA
polymerase. Acting as an RNA~dependent DNA polymerase, RT transcribes a

25  single-stranded DNA copy of the viral RNA. Acting as a ribonuclease, RT destroys

the original viral RNA, and frees the DNA just produced from the originat RNA.

- Finatly, acting as a DNA-dependent DNA polymerase, RT makes a second,
complementary DNA strand, using the first DNA strand as a template. The two
strands form double-stranded DNA, which is integrated into the host cell's genome

30 by another enzyme called integrase.

Compounds that inhibit the enzymatic functions of HIV-1 reverse transcriptase will
inhibit replication of HIV-1 in infected cells. Such compounds are useful in the
‘prevention or treatment of HIV-1 infection in human subjects, as demonstrated by
35  known RT inhibitors such as 3'-azido-3'-deoxythymidine (AZT), 2',3'-dideoxyinosine
. (ddl), 2',3"-dideoxycytidine (ddC}, d4T, 3TC, Nevirapine, Delavirdine, Efavirenz and
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thus far approved for use in the treatnent of AIDS. As wth any antiviral
therapy, use of RT inhibitors in the treatment of AIDS eventually leads to
a virus that is less sensitive to the given drug. Resi stanceaéreduced 5
sensi t i VP97 t hese drugs is the result of nutati oBRST/CASY08Ecur in the
reverse transcriptase segnent of the po/gene. Several nmutant strains of

H V have been characterized, and resistance to known therapeutic agents is
due to nmutations in the RT gene. Sone of the nbst conmonly observed
mutants clinically are: the Y181 C nutant, in which a tyrosine (Y), at

codon 181, e ' nd K103N where
the lysine /{b%? alt ﬁg"g‘]ld-[ @%%aﬁia@l @EgE&%géptg%lgegbﬁéﬁtgg@gﬁgg| ne (N). Oher
mut ants, which energe with increasing frequency durin treatment with
known ant i \ASrvaihsanvanwa'deer@muaq o diTenhibjtorsin the\iegpent chAIBA eventgdlli,  and

2361 and 1bd 16VRlsanati B8y enARIMNCLRRS cric ABBRAT EROINNI 0B, and

K103N L1001. py and prevention of  HV infection using antivirals

conti nués, SPH%""'%)rF@I“IféﬁE'é’%!S“P%'(st‘t"b%fl"&ttaéﬁf's gk ogewdn the re¥eREct ed to i ner ease.
There is thehnedptate aégm@mmh@got@eﬁd Severah@utahéniains bOHIY halre Bden Wi t h

di f f t patt i st t t . 20
Compounds HRERGH FP st G T L AaLE ROSS SR MBI T 8 \ 1, ar o

descri bed HRTgddeSSoRatof thhimosbeddtitorly/diseiedmutantsiditiclipare: the YIBYE 1 rever se

e o e RSBy A AN SeSeB) g 5 34 22
8- aryl het erresidiuey andICTIO3N wlutrehtyelmme Bﬁalpm)hqndﬁpﬁaib®nzepl®edﬁy[ 1, 4] di azepi nes
oS 1011 b1 ¢ g RlnfF. WD HARRZANER nbRoRth FlosBng Aniad dlg ooe o azepi ne

structures ne an tltuets as

"inhibitors’ t@ﬁtﬂm\t W'ﬂh'@'loéiﬂ@ﬁwrﬁtsl lé@lUdGStOB sibglp mutanis KDPA, GE90A/Y1§8Ggai nst HI V
WI, singl e ARpg8UBheHEEbaN m%?a'hé'K\%BNM%1@3(1@3§@’§Q5I@WOM@V@@4!011862 al so

di scl ose di aziﬁl ne structures having substituents structurally different

from the pradd&iPSNVR1RO%t i on.
.15
As therapy and prevention of HIV infection using antivirals continues, the
emergence of new resistant strains is expected to increase. There is therefore an
ongoing need for new inhibitors of RT, with different patterns of effectiveness
against the various mutants. '
20

Compounds having tricyclic structures, which are inhibitors of HIV-1, are described
in U.S. Pat. No. 5,366,972. Other inhibitors of HIV-1 reverse transcriptase are
described in Hargrave et al., J. Med Chem., 34, 2231 (1891).

25 U.S. Pat. No. 5,705,499 proposes 8-arylalkyl- and 8-arylheteroalkyl-5,11-dihydro-
B6H-dipyrido[3,2-B:2",3-E][1,4]diazepines as inhibitors of RT.

WO 01/96338 and US patent 6,420,359 disclose diazepine structures having
quinoline and quinoline-N-oxide substituents as inhibitors of RT. The exemplified
30 compounds have activity against HIV WT, single and double mutant strains. WO
02/076982 and WO 03/011862 also disclose diazepine structures having
substituents structurally different from the present invention.
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Di scl osed are conpounds that are potent inhibitors of wild type and doubl e
mutant strains of H V-1 RT. The conpounds are effective at inhibiting the
cl i ni calyyy ga/6978449Nni ficant double nutant KL1O3N Y181 C. In a first aspect of
the invention, there is provided a compound represent 8§38y a 1: R4
RR OA NBRnNngCERND NNNTfJn RZ Rl1 10 wherein R2 is selected
fromH, (Cl-4)alkyl, halo, haloal kyl, OH  (Cl-6)al koxy, NH(Cl-4al kyl) or
N(Cl-4alkyl)2; Ris Hor Me; B5is Hor Me; 15 R' is H, (Cl-4)alkyl,
(C3.)cycl oal kyl and (C1.4)al kyl-(C3-4)cycloalkyl; A is a connecting chain
of (CL. 3) al ISUMMARBY ORTHEIRNENBIDN n is O or 1; wherein when nis 0,Ring C
phenyl substituted with (Cls)alkyl; 25 and E is selected from (1)
CONR12R19 V\/Bel‘ ein R12 and B13 is each independently H SO2(Cl. 5)alkyl,
(C1-6)al kyl * tseleged @8 coarwids- thakare) pafentdahikijars ohimtid dyrs aad Kguble eiuient
optional Iy sifias idrutigds et h %]Elomp%unc]é 'g?é’ee%&fvezgp?nhibiting the clinically

5 significant double mutant K103N/Y181C.

In a first aspect of the invention, there is provided a compound represented by
formula i: ' '

_R"' is selected from : H, (Cy.4)alkyl, halo, haloalkyl, OH,
(Crs)alkoxy, NH(C.salkyl) or N(Cqalkyl)z;
R'isHorMe; :
R®is H or Me;
15 “RVis H, {Crg)alkyl, (Cs4)cycioalky! and (C,g)alkyl-(Cal)cycloalkyl;
A is a connecting chain of (C.5)alkyl;
BisOorS;
nisOori;
wherein when n is 0,Ring C, phenyl substituted with (Cy¢)alkyl:
25 and Eis selected from:
()  CONR'R" wherein R and R™ is each independently H, SO(C:.
s)aliyl, {Cye)alkyl-COOH, (C,.g)alkyl-{Cs)cycloalkyl said cycloalkyl being
optionally substituted with COOH; '




WO 03/ 097644 PCT/ CA03/00718 (ii) CONHNR14R15 wherei n R14s5aaeknitbb2008 each

I ndependently H or (Cl.6)al kyl optionally substituted with COOH, (iii)

NR16CCR11 vvherei n HI6 is Hor (Cl.6)alkyl optionally substituted with COOH

or 06121) COOH, and 5 R17 is (C2-4)al kenyl - COOH,

(C3.7) cW 06’3 7|é§ﬂ| COOH, NH(Cl.6)al kyl - COOH, (C1-6)al W>¢FI%B%!?06%| ly

substituted with COOH, or (G s)al kyl- (C3.7)cycloal kyl said cycl oal kyl

bei ng optionally substituted with COOH;, (iv) NR18SQ2(Cl-6)al kyl wherein

R18 is Hor (G .6)alkyl; 10 (v) SO2NR19R20 wherein R19 is H or (Cl.6)alkyl;

and R20 is (01.6)alkyl optionally substituted with COOH, and (vi) SO02R2’

- wherein R21 is 1. 1401 1 14 defined above,;
and Eis a sing IQg ESJMR chﬁ%éé\%ﬁ?n%nkjr%ouls eé@m ‘@%Q%Hrﬂo'r#ﬁ O (vii) O}}.

Nom 22 (viii) K@waﬂi'fvépmwr@wsu@shmmwwgﬂég @wen kyl; O VKN, (Cl.6)alkyl-4 1

23 (ix) R wher eigm W&nﬂﬁ@dﬂ‘%h&&ﬂnﬁ)ls:vlhl@ytcm)aﬁ%lﬂopluondﬂy sdfRtifted with wher ei n H24
's Hor (CL.6)al l8/0H of (Ce.10)aryl-COOH; and :
5 R" is (Ca.)alkenyl-COOH, (Ca.z)cycloalkyl-COOH, NH(C1.)alkyl-
COOH; (Cyg)alkyl optionally substituted with COOH; or (C1.¢)alkyl-
(Ca.z)eycloalkyi said cycloalkyl being optionally substituted with

COOH;
(iv)  NR™®S0,(C;)alkyl wherein R is H or (C1¢)alkyl;
10 -~ (v}  SO,NR™R? wherein R'?is H or (Cy.¢)alkyl; and R is (C1.¢)alkyl

optionally substituted with COOH; and
(vij  SO,R* wherein R” is (Cy.c)alky!;
or '
whennis 1:
15  Ring C is as defined above; and
-E is a single bond or a connecting group selected from:
O

»H%f |

{vii)
(viii) wherein RZ is H or (Cy¢)alkyl;
o
\)\ Craly—
. IIqES
- (%) _ wherein R? is H or (Cyg)alkyl;
’ R24
|
2
20 ) wherein R* is H or (Cy.g)alkyl;
0
H%
l 26

- (xi) R wherein R® is H or (Cyg)alkyl;




1 25 (xi) Rwherein RR5 is Hor (Cl.6)alkyl; -4 15 Noveslefemdehos WO
031097644 PCTI CA03/00718 O NNA (xii) R R wherein R26 and R27 is each H or
(CL.8)al kyl; O*S*O Nom (xiii) wherein RR8 Is Hor (Cl.6)alkyl; O ~~O
() OAS*WO03yg7¢H (xv) R wherein R29 is H or (Cl.6)al kykcraadsedisN O S H5
V01) and Ring Dis a 6- or 10-nenbered aryl or a 5- or 6-nenbered

het erocycl e having from 1 to 4 heteroatons selected from 0, N, and S,
said aryl and said heterocycle being optionally substituted with from1 to
5 substituents selected 10 from halogen, NH2, NO2, COON, COH, COQ(C1-6)
al kyl, (C1.8)al koxy, (C2-4)alkenyl- COON, (03.7)cycloal kyl -COOH and
(Cls)al kyl optionally ugmituted with COOH or OH or a salt or a prodrug
t hereof. Disclosed h g C can be 6- or 10-nmenbered aryl or 5- or
6- menbered hetereocycl ﬁmhaﬁé,ng froml to 4 heteroatons selected fromthe
group consi sti ng(d¥ 0, wherein R* and R¥ is each H or (Cy.s)alkyl;

L5620
N
‘, 2 .
(xii) R wherein R% is H or (C)alkyl;
O, 20
8% )@
/ .
4 \I& rlng
" (xv) R™  wherein R? is H or (Cyo)alkyl; and
2 ow 0
Q- 2
Ss
] }“'
5 {2ovi)

and
‘Ring D is a 6- or 10-membered.aryl or a 5- or 6-membered heterocycle having from

1 to 4 heteroatoms selected from: O, N, and S, said aryl and
said heterocycle being optionally substituted with from 1 to 5 substituents selected
. 10 from:
halogen NH,, NO,, COOH, OH, COO(C,.¢) alkyl, (C..'s)alkoxy, (C.g)alkenyl-
COOH (Cy)cycloalkyl COOH and (Cq.)alkyl opfionally substitited with
GOOH or OH;
ora-saltora prodrug thiereof,

Disclosed herein, Ring C can be 6- or 10-membered aryl or 5- or 6-membered
hetereocycle having from 1 to 4 heteroatoms selected from the group consisting of O,
N, and S, said aryl and said hereterocycle being optionally substituted with from 1 to
4 substituents selected from the group consisting of: halogen and (Cig)alkyl

optionally substituted with OH.

According to a second aspect of the invention, there is provided a pharmaceutical *
composition for the trealmentor pravention of HIV infection, comprising a compound
- -of formula |, as described herein, or a pharmaceutically acceptable salt thereof, and
‘a pharmaoeuhcally acoceptable carrier.




N, and S, said aryl and said hereterocycl e bei ng opti onab Nyvesibbesioos ut ed
wth from1l to 4 substituents selected fromthe group consisting of.

hal ogen and (Cl-6)al kyl optionally substituted with OH According to a
second aspect of ‘the invention, there is provided a pharnaceuti cal
conposition for the treatnent or prevention of H 'V Infection, conprising a
conpound of fornmula I, as described herein, or a pharnmaceutically

accept abl & tgizd aspelebofdbé presedt invention Pravidastd dsd ofya canoppindisit ormalerli @ . -5 15
Novenber ik pect e I t] i d a use of a
conpound g?&?g?ﬁuﬁg*ew Z°§ %gleg%rptl?g%tﬁéﬁéi %%Cegfrg{)gyp égtirqrr@%%\tﬁf'i g"zﬂd[ yéj

accept abl ehargacettisalle ofceegtadlea caplirir imctbat ipceiargtionc ®épaalpharmmsenticél i n t he
preparati i i =t 4 r..the treatnment or

preventi Oﬁ%?&sﬁoﬁpﬁugﬁéﬁgﬁérﬁ% ﬁggﬁ%%?gyég?ﬁ% IB?”he present invention
provi des a use of a conmpound of formula I, as described herein, or a

phar maceupirgk s 68l Skl |

accept abl e car r%Se"r?e%fﬁ%ﬁ?%@%@gﬁﬁﬁg?dﬁégﬁ‘é?ﬁé?ﬂ"@g‘ﬁ%ﬁg&n'lﬁ‘osi tion for
treati ng 8% gessvbed i hrjeirl \on @f adamoaceulieally e ppcantablp healirdbergel, cand a

conposi ti ' | I drapkst Fatégan i Rt Lonow.t hal
antiret ro@%@?ﬁ%ggﬁpA%%P{aﬁ%asmggé% (IJI‘EJl {th_ﬁe ':)'E)‘_:Elbeagée{ﬁﬁtq ir_bﬁvgn P%\Pn %re(a){-\l}‘iades a use
of a conpeRMBPSHONt o H{Aading ,orapyeveidingr e iferdipai whetein dhepRhammaceuticatal | y
accept abl gofgadiignl€ Salbte P HurfinisRARETRBIHLIEALh KitRGASRIRRLAABRY e | n the
preparation of a pharmaceutical conposition for preventing perinatal
transm ssion of HV-1 fromnother to baby, wherein the pharnaceutical
conposi t'ﬁﬁifﬂw%sﬁéﬁtfo?%e?r%g nt%ﬂiéhﬁér?@(o%b% Js8 df BEIMIRE of REMORS, & Vi Ng
birth. A sixth aspect of the present inventi og@grow es a use of a conpound
of fornul degcribed heelsr ided hehasinacewically pereep@bleut saltal thgregbcapdala e sal t
thereof, fotmfaRe By Ackhizble Yarfer Rl fig Ftfon 8 LT BRAARRbufaI
preventi OE of HI Vﬁlgm“'ecti g%. eDi_sa(r: osed tﬁur?ﬁggra elﬂgna met h@ﬁé or 5flﬁgea

t r eat ment COMPStionelor inspveptingipgrinaiak yangnissior eigdiivst iigmaatiirsioebalyg to a
patient agnblod ihBHAIhb A WAboStioR ICATRBIEr Bhmifi et fo the dother
pharmaceutically acceptable salt thereof, or a pharmaceutical conposition
as descr i befarengyieg pirth- 5

A sixth aspect of the present invention provides a use of a compound of formula |, as
described herein, or a pharmaceutically acceptable salt thereof, for the manufacture
of a medicament for the freatment or prevention of HIV infection.

. Disclosed further is a method for the treatment or prevention of HIV infection,
comprising administering to a patient an HIV inhibiting amount of a compound of
- formula |, a pharmaceutically acceptable salt thereof, or a pharmaceutical

composition as described herein.

-Ba-




15 Novenber 2006 WD 03/097644 PCT/ CA03/ 00719 Di scl osed1yebvdmbetfms i s a
nmet hod for treating or preventing H 'V infection conprising admnistering a
conmpound of forrmula I, as described herein, or a pharmaceutically

accept abMO eM6ddher eof , and a pharmaceutical |y accept pbieaggiorier, in
conbination wth an antiretroviral drug.- Disclosed is also a nmethod for
preventing perinatal transm ssion of HV-1 from nother to baby, conprising
adm ni stering a conmpound of formula I, as described herein, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically

accept abl e dsolosad, yet durttes isTenmathod foir dreating v PEVERtIHHIVANERIBR B paAing
formula I, %§ cllestcr.i bed herei a,f an Ifo bg used for the manufacture ~of a
medi canent fOF PR 1Y SaTFRARUNG© E‘?'EU@% i FndgcTippd, hetgin @ri2pharrmopetically ED
DESCRI PTI ON agteptitie | SWENEIeON arkded ipRhinhfabiti | iichy igep!y
unl ess ot herw s'z not ed: As used' ﬁgrei n, %%\-ﬂﬁtég&h&@w&nﬁ%ﬂ%&l“ﬂﬁhggﬁgap
"(Cl-6) al kyih angntiretrovisplglidd.or in 20 conbination with another radical, are
i ntended to nmean acyclic straight or branched alkyl radicals containing

fromone togf; r..f 0 | X rhon respective c anpl es
of such radlDE:a S e?n’élgﬁlge arrgfeﬁ@q%, §°ét%r§??nq%90§é[%g§?lst5%]ﬁﬁ% ion °tﬁ1"y’r,ﬁ¥f°g‘n
seo- butyl, feltherbotiydby, bexplisidg aeministetidyy b, comparindydfpoaniyh !, as described

2-met hyl propyl ., 1, 1- dipet hyl et hyl . 25 used: herein, the termnms ,

"(G3) cycl oal I’ U g -P@#e&wﬁwwpp@@ Ak rthgteohedad 3 PhagBaB?YHigEMON

wi th anot hegcde@(gm@bam@,r,mﬂhgwme&&emgﬁﬁprat ed cyclic hydrocarbon
radi cal s containing fromthree to four or Tfromthree to seven carbon atons

respectively. Exanpl es of such radicals include cyclopropyl, cyclobutyl,

cycl opent.ylA copouytbidbenyth |, dbseisddoieBiny tan 4o beeEed Bsrahd manbfictes s
"(Cl-6)al.ko are used interchangeably and are intended

"or. "Q(Cl-6)al kyl"
to mean ac I%'i'Ee‘af’W%m%‘érd%"égPétm%ﬁf%."leHP'FfE?"quMW dnecticp. si x car bon

atons, coval ently bonded to an oxygen atom . 'S - --- ----- --

15  DETAILED DESCRIPTION OF THE INVENTION
Definitions

The following definitions apply unless otherwise noted:

As qsed‘ herein, the terms “(C.Jalkyl” and “(C.) alkyl", either alone or in
20 'combinatiqn with another radical, are intended to mean acydlic straight.or branched
-alkyl radicals containing from one to four or from one to six carbon atoms
B :respeclively.' Examples-of such radicals inciude methyt, ethy), propyl, isopropyl,
. butyl, sec-butyl, tert-butyl, hexyi, 1-methylethyl, 1-methyipropyl, 2-methyipropyl, 1,1-
dimethylethyl.
25
‘As used herein, the terms *(C,.q)cycloalkyl" and “(C,)cycloalkyl”, either afone-or in
-1 corhbination with another radical, are'intended to mean saturated cyclic hydrocarbon
‘radicals containingfrom three to four or from three to seven carbon atoms:
v ‘respeclively. Examples:of such radicals include cyclopropyl, cyclobutyl, cyclopentyl,
30 cyclohexyl, and cycloheptyl. ’

| '-f_iJ‘&s"used.herein, the terms *(Cr:g)alkoxy” or “O(Cye)alkyl” are used'interqhangeably
“and aréiintended to mean-acyciic alkyl radicals, containing from one to six carbon
a atoms,-oovalenﬂy bonded to an oxygen atom.’ '
' ’ - 6-
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or 10-nenbered aryl", either alone or in conbination wth another radical
nmeans arorratic radi cal containing six or ten carbon atons, for exanple
phenyl or naphthyl. 5 As used herein, the term"heterocycle" or "Het",

ei t her ‘A’Pd’ﬁ@ 1 in conbination with another radical PC 00Z18npnoval ent

radi cal derived by renoval of a hydrogen from a five-, six-, or
seven-nmenbered saturated or unsaturated (including aromatic) heterocycle
containing fromone to four heteroatons selected fromnitrogen, oxygen 10
and sul fur. Furthernore, "Het" as used herein, neans a heterocycle as
defined above fused to one or nore other cycle, be it a heterocycle or any

ot her cycle. The heterocyc es may be substituted. Exanples of such

subst i t uentAs Ysag herais, the trrmAe-cor 1hwRermhered g™ eiher glons GEA COBRPAY  hydr azi nes

and N-oXi dGyithfzxailBt B8icAimeas Adklatic radRbRjoR@INHgR dr ikl daelon atghid, @dri di ne,

tetrahydrofuran, thi zoI . glhr] pyrrol e, thiophene, 15 diazepine,

1H i m dazol¥amplegh ?ré\ap Yazol e, tetrazole, piperidine, 1,4-dioxane, 4-

nmor phol isne, pyridine, pyrimdine, thiazol 0[4 5- b] pyri di ne, quinoline, or
teroc hhereln t he

' !tg(rj%l '('ahal o' Sﬁﬁﬁﬂgerﬁmhﬁa&%@ %{?r(?ﬁ)f%%&r eéul' ﬁ'@&al?neu% %oé"ﬁaélﬁﬁglﬁl ne, brom ne

~-.and i odi ne. anétheuadldalhnemsra, merioealbetrraditdl dervat ky Fémdval dof athgdrdeeh fram nean an

al kyl that y be

successi veldyfR’Fé !’a‘g&gn "%Rﬁ\éﬁg Sgtﬁjmécg& “F‘g%n’aw{"gg‘gﬁ%?’gw or CF3. As
used her ei rhetetrmeleeomamlp@&pmemioumqtgroetgmep@lm@mnmgqmemq@s t hose
~derived f rﬁ%g@g;ﬁ%&ﬁo d§eaill ty @&sfe%%?em ?neQﬁsséﬁet@rBEk;cleSaswﬂnéoOX' c. Exanples

of sui tabl e | ne, ethanol am ne and et hyl enedi am ne. Na',
K, and Ca"abgyg fuseddg oge er raprgétfwbﬁm:ﬁﬁamtemﬁieomvmthﬁrtcw%e dBBpe of the

i nventi on (h%le?&: Si8&ma B@émﬁ@wﬁl ERbmpIas bissuciBiubSRuents iMtlu@d, bitlare J. Pharm
- Sei., (1977) il:mlted to, h%\logen amines, hydrazines and N-oxido. Examples of suitabte
heterocycles include: pyrrolidine, tetrahydrofuran, thiazolidine, pyrrole, thiophene,
15  diazepine, 1H-imidazole, isoxazole, thiazole, tetrazole, piperidine, 1,4-dioxane, 4-
morpholine, pyridine, pyrimidine, thiazolo[4,5-b]-pyridine, quincline, or indole, or the

following heterocycles:
= S
O O Q-0
e
0 - [

H

20  As used herein, the term “halo” means a halogen atom and includes fluorine,
chlorine, bromine and iodine.

* As used herein, the term “haloalky!” is intended to mean an alky! that is described
above in which each hydrogen atom may be successively replaced by a halogen
.25 atr_.)m, for example CH,Br or CF.

‘As used herein, the term “pharmaceutically acceptable salt” includes those derived
from pharmaceutically acceptable bases and is non-toxic. Examples of suitable
bases include choline, ethanolamine and ethylenediamine. Na®, K', and Ca** salts.
30  are also contemplated to be within the scope of the invention (also see |
Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci., (1977), 66, 1-19,
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15 Novenber 2006 WO 03/097644 PCT/ CA03/ 00718 i ncor por as fdvditiee?ons by
reference). As used herein, the term"prodrug" refers to pharmacol ogically
acceptabl e derivatives, such that the resulting biotransformation product
-of the derivative is the 5 active drug, as defined in conpounds of formula
| . Exan¥Pd¥Yp44such derivatives include, but are not PETGAP¥EY 80, esters and
am des. (see Goodman and Gl nman in The Pharmacol ogi cal Basis of
Therapeutics, 91h ed., McGawHill, Int. Ed. 1995, "Biotransformtion of
Drugs, p 11-16, incorporated herein by reference). 10 Preferred enbodi nents
Preferably, conpounds of the present invention have the follow ng formula:

R O R a N Ridghfatéd Réteit b &8 R11 Preferably, R2 is selected from H,
(C1-4)al kyI‘, ﬂj(gl o, ha?loarl?%, %1 or (Cl-6)al koxy. 15 More preferably, R2

is H, M, Owe, or halo. Mst preferably, R is H F or O. Even nost
gr e]f erag: y,Ais%%Eu ﬁerbia, dﬁéfé‘rmﬂ‘arlabﬁag“ fefbrd t%lphhrlmléae?leéi&dl@laboepta%ﬁ& i EI Me. Rﬁo_ o
referably, RL1 is H, or . cycl oal. . r refera , i's
“or cycl opr dsjyatives,pugh ‘E?‘é#%fﬁgﬁwﬁ%%ﬁsfwa@?xpwlﬁ°ﬁ@88?""65"e@r'%%8b| y, ring C
~i's pheny aptivenirad, by dsfirlegtin éonipednasi df foroiann Exdnplés of bctedenigativesient s sel ect ed
.fromthe gr.o consi stipg. of.. hal ogen and (,Cl- I ' 1y
substit ut’ed"#bﬁehb re gl F’ﬁ'ltijtB’reéﬁaéﬁ %B{%In?‘g?ﬁ' 3669(59%0?"]%93@&%%@%%& |y
- subst i t ut edrheiRharmiacologitalBasia of Tisapelticsn®'Sed. St Grawedill, int drd. 195, gr oup

CONS St i N0 Bl (AR A Bge G £ porals nin DY VEHBR) 2006

10 Preferred embodiments .
 Preferably, compounds of the present invention have the following formula:

o
A (roc)— n-

‘Preferably, R? is selected from: H, (Cy.s)alkyl, halo, haloalkyl, OH, or (Cy.s)alkoxy.
15 - More preferably, R? is H, Me, OMe, or halo, Most preferably, R?is H, F or Cl. Even
most preferably, R?is H. '

Preferably, R* is H.
Preferably, R® is Me.
20 .
~:Preferably, R" is H, Et or (C3.4) cycloalkyl. More preferably, R" is Et or cyclopropyl.
Most preferably, R is Et.

‘When n=0, preferably, ring C is phenyi optionally substituted with from 1 to 2
25  substituents selected from the group consisting of:
halogen and (C1.)alkyl optionally substituted with OH.

Still, preferably, ring C is phenyl optionally substituted with from 1 to 2 substituents
selected from the group consisting of: halogen and (Cg)alkyl.

-8~




WO 03/ 097644 PCT/ CA03/00718 More preferably, Ring Cis pbrewmbeptdognal |y
substituted with (C 1.6)alkyl. Still when nis 0, preferably, Eis
selected fromthe group consisting of: 5 (i) CONHSO2(CL. 6)al kyl,

CONH( CL1. 6) al kyl - 000H, or CONH(CL1.6)al kyl - (C3.7)cycl oal kyl - COON; (ii)
CO\IHNHZ‘,V(’@@QW-%/IQHNE, or CONHNHCH2COOH; (iii) NRL6CORL7 PARER&IHI] 16 is H or
(Cl-s)al kyl optionally substituted with COOH or (C6-16)aryl-CO0H, and R17
is (€C2.,)al kenyl -000H, (C3.7)cycloal kyl- 10 COOH, NH(CL.6)al kyl - COON;
(CLl.6)al kyl -(C3-7)cycl oal kyl - COON, or (Cl.6)alkyl optionally substituted
wth COOH (iv) NHSO2Me; (v) SO2NHCH200OH, and NO S2Me. 15 More.
preferably, E is selected fromthe group consisting of: (i)

CONHSO2( C1. 6) al kyl , CONH(C1. 6) al kyl - COOH, or CC].\IHi Cls) al kyl -

( C3. 7) cyc| d¥@rrpreferaiiy; Ripg Cyis pirgpdpsonaly sysiiped with (GaliHcH2cooH, 20 (iii)
NRL16COR17 wherein R6 is Hor (Cl.6)alkyl optionally substituted with COOH

or (C6_16) ar)(l -COON;, _and R' is, (SCZ. a&i | kenyl - 000H,, ( C3.7)cycl oal kyl - COOH,
NH( CL. 6) al KSHIwhe0 RS § eietepbly & /s selege ?erpe'v%wqu oo {CL. 6) al kyl
optionalg y substgt ut edNMSOHCEKRY, CONH(C,\alkHSSBNEor CONH(S! dalky- when n= 0,

preferably, Eis.in th ra.position. Alternatively, when n=1, preferably,
"Ring Cis phenyﬁcﬁ&yF|8ﬁ5ﬁ1Wbstitut ed with from 1 or 2 substituents

- selected fromtlig gr COpIHNDRSCANHMIMefor CONHNHECH.SODH;CL. 6) al kyl 30

8 phenyl Yopt 1 o 'y RECEORT s b T AR IGieiefor RGRAD SR iBleBNR Y g ©
fromthe group ESHH et (Caglanf-CaQH; ane R an(C(1aked)-BAGH, (Canyciodkykovenber 2006
' 10 COOH, NH{C,.¢}alkyl-COOH; (Cs)alkyl-(Ca.z)cycloalkyl-COOH; or (Cy.g)alkyl
optionally substituted with COOH;
{iv)  NHSO;Me;
{v) SO NHCH.COOH; and
{vi) SO;Me.
15 _
More preferably, E is selected from the group consisting of:
(i) CONHSO;(C1s)alkyl, CONH(C, )alkyl-COOH, or CONH(C.¢)alkyl-
{Cs7)cycloalkyi-COOH;
(i) CONHNH,, CONHNHMe, or CONHNHCH,COOH;
20 (i)  NR'COR" wherein R" is H or (C1.)alkyl optionally substituted with
COOH or {Ce.1o)aryl-COOH; and RY is {C,.4)alkenyl-COOH, (Ca)cycloalkyi-
COOH, NH(C.s)alkyl-COOH; (C1.6)alkyl-(Caz)cycloalkyl-COOH; or (Cy.)alkyl
_ optionally substituted with COOH; and
(iv): NHSO:Me.
25
- . Still, when n= 0, preferably, E is in the para position.

Alternatively, when n=1, preferably, Ring C is phenyl optionally substituted with from
_ 1 or 2 substituents selected from the group consisting of: halogen and {C.g)alkyl
30 optionally substituted with OH.

- Alternatively, when n=1, preferably, Ring C is phenyl optionally substituted with from
1 or 2 substituents selected from the group consisting of: halogen and (Cye)alkyl.




WO 03/ 097644 PCT/ CA03/00718 G GCi O | \\ Mre preferabNgvenfBenmo€ is E or
E wherein C is (Cl.6)alkyl and C' is H, halogen, or (Cl.6)alkyl.
Preferably, C is CH3. Preferably, C" is H d, or CH3. Mst preferably,
C is H 5 Still, when nis 1, Eis a single bond or a connecting group

sel ect eWOfBBHP44 O (vii) O1 VKN A 22 (viii) R whePETEARYYTISs H or
(Cl.6)alkyl; 10 N (C e)alkyl- ~$c 123 (ix) R wherein R23 is H or
(Cl.6)alkyl; R24 N (x) wherein RR4 is Hor (Cl.6)alkyl; 10O 125 10 (xi)
R wherein R25 is Hor (Cl-6)alkyl; O 1 NAN'~ 126 127 (xii) R R wherein
R26 and R27 is each Hor (Cl.6)alkyl; OS N 128 (xiii) R wherein R28 is

H or (Cl1.6)alkyl;
{ Cii

E E

More preferably, Ring C is or
wherein €' is (Cr.g)alkyl and C" is H, halogen, or (C,g)alkyl. Preferably, C'is CHs.
Preferably, C" is H, CI, or CHz. Most preferably, C" s H.

5 Still, when nis 1, E is a single bond or a connecting group selected from:
9]

Y,

{vii) :
0
QL,T,)&Z
22
{viii). R™  wherein RZis H or (Cre)alkyl;
8]
\_’I)LN/(G,_S)alkyl—é
. -. éza . 23 . .
{ix) : wherein R? is H or {Cy5)alkyl;
R24 .
{
Y
%) wherein R* is H or (Cy.5)alkyl;
o _
@*N%
l )
10 - () R wherein R% is H or (Cy.g)alkyl;
B X
§L$ ?)E
26 27
- (xii) R™ R™  wherein R* and R¥ is each H or (Ci)alkyl;
£ 0562
N
28
* (xii) R wherein R? is H or (C.o)alkyl;
{xiv) K R and

-10-




O '~"0 S (xiv) and -10 --- - ---------- 15 Novenber 182Q0&@&mb¥2008/ 097644
PCT/ CA03/ 00718 O' ~- O t fc/SN 29 (xv) wherein R29 is H or (CL.6)alkyl;
AIternativer, E is preferably a single bond or a connecting group sel ected
from VII7) OVI-NA NA 122 5 (viii) Rwherein R22 is Hor Me; 1O

i (C, s)aWWP’QS‘ 64 N 23 (ix) Rwherein R23 is H or Me; PRPEARGAIIE) wherein R24
iIs Hor Me; ON (xi) HONANA (xii) HH

O\ /O
587
-~ ""N
%N
{xv) R™  wherein R®is H or (Calkyl;

Alternatively, E is preferably a single bond or a connecting group selected from:
O

vy

(vii)
O
\‘-HJ\N)“
I
5 - (viii) R®  wherein RZis H o Me;
0]
\{lLN,(c,_e)alkyn—é
|
~(ix) R wherein R® is H or Me;
R24
N
(%) Y wherein R* is H or Me;
O
ANJK&,
(xi) Ho™
O
LA
(xii) H H
' O3420
-
10 (xiv) \1" }/ :
| 0520
\,_'l/ S\N)'ﬁ
(xv) H ; and
f O\S/O
/ }‘f
(xvi)

Most preferably, E is a connecting group selected from:

-11 -




O ~O yS 10 (xiv) y 00y N (xv) H; and ON 0\S (x¢Noverbdombes
preferably, E is a connecting group selected from -11 15 Novenber 200
WO 03/ 097644 PCT/ CA0O3/00718 O V'NA 122 viii) R wherein R22 is H or M,
R24° N x) wherein R2Z4 is Hor Me; and O1 N xi) H5 Still, when nis 1,
pref er 2P3/0E644s in the pars position. Preferably, RPAFCAOIWBhenyl or 5-
or 6-nenbered heterocycle having from1l to 4 heteroatons selected fromthe
group consisting of 0, N, and S, said phenyl and said heterocycle being
optionally substituted with from1 to 4 substituents selected from 10
hal ogen, NH2, NO2, COON, OH, COQ(C1.6)al kyl, (C1.6)al koxy, (C2.4)alkenyl -
COOH, (C3.7) cycloal kylg COON; or (Cl1.6)al kyl optionally substituted with
COOH or OH Alternativdly,\Ring Dis preferably phenyl or 5- or 6-nenbered
het erocycl e havi ng \.;J\N)'&

' |

22
viii) R™  wherein RZis H or Me;

R24

LYY
i) JQE/“}/ )

5 8iill, when nis 1, preferably, E is in the para position.

wherein R#* is H or Me; and

‘Preferably, Ring D is phenyl or 5- or 6-membered heterocycle having from 1 to 4
heteroatoms selected from the group consisting of O, N, and S, said phenyl and said
heterocycle being optionally substituted with from 1 to 4 substituents selected from:
10 halogen, NHz, NO;, COOH, OH, COO(C5)alkyl, (Ci.c)alkoxy, (Ca.s)alkenyl-
| COOCH; (Cs7) cycloalkyl-COOH; or (Cy.¢)alkyt optionally substituted with
COQH or OH.

Alternatively, Ring D is preferably phenyl or 5- or 6-membered heterocycle having
15  from 1 to 4 heteroatoms selected from the group consisting of O, N, and 8, said
- phenyl and said heterocycle being optionally substituted with from 1 to 4 ’
substituents selected from:
halogen, NHz, NO;, COOH, OH, (Cy.g)alkoxy, (Cz4)alkenyl-COOH; (C37)
cycloalkyl-COOH; or (Ci.¢)alkyt optionally substituted with COOH or OH.
20
More preferably, Ring D is phenyl optionally substituted with 1 to 3 substituents
selected from the group consisting of: COOH, OH, {C,.s)alkyl-COOH, or {C1.)
alkyl{OH)-COOH, {C.¢)alkyl, halogen, (Ci.s)alkoxy, NH,, or NO,.

. 25  Still more preferably, Ring D is phenyl optionally substituted with 1 or 2 substituents

selected from the group consisting of: COOH, CH,COOH, CH,CH,COOH, CH,, F,
Cl, OMe, NO,, NH,, or CH.

-12-




15 from1l to 4 heteroatons selected fromthe group consihsiNbwghef2dds N, and
S, said phenyl and said heterocycle being optionally substituted with from
1 to 4 substituents selected from hal ogen, NH2, NO2, COOH, OH,

(Cl1.6)al koxy, (C2-4)al kényl-COON; (C3.7) cycloal kyl-COOH, or (C1.6)alkyl
opt i onaMOW38eLk i t uted with COON or OH. 20 More prefPETHNFOTR ng D is
phenyl optionally substituted with 1 to 3 substituents selected fromthe
group consisting of: COON, OH, (Cl.6)alkyl-COON, or (Cl.6) alkyl (CH)-000H,
(CLl.6)al kyl, halogen, (Cl.6)al koxy, NH2, or NO2. 25 Still nore preferably,
Ring Dis phenyl optionally substituted with 1 or 2 substituents selected
fromthe group consisting of: ,COON, CH2COOH, CH2CH2COOH, CH3, F, d, QOw,
N2, NH2, or OH. -12 15 Novegher 20060 WO 03/ 097644 PCT/ CA03/ 00718 Most
preferably, Ring Dis: wherein Jp § COOH, (C,.6)alkyl optionally
substituted wth COON, or hal og and D' is COOH, OH NH2, hal ogen,

(C .6)al kyIMgg@P}emgdi!t m,rgsg%;tltut d V\,DT ﬂhm ,svg;@det(@%)gk Vi so that D and

D' are not referably, COCH, - CH2CO0H, , or Q.
Pr ef er abl y, opfipngli substitejad wiih©OQH, orha 'ogm@&w 6OHAY: Ntkaéw'qsﬁ%t
pref erabl y, (cR)agy aatloﬁalﬁl’yﬁﬁﬁthut@@ﬂm? Sﬂbﬂt wmumegrdossb tha©O0ha M2ER¥H,  or

O o bBLF Bty B 15 0508 Ky GPook e, 55 D MRAbBBrE " £7) ool e

i m dazolse, OINHLE R, O¥COOR BODH.de, pyri di none, pyrim dine, or

tetrazol e each being optionally substituted with from1l to 2 substituents
selected from hal ogen, NH2, COOH, COH, (Cl.6)al koxy, (Cl.6)alkyl

opti-onal |y Esebstost prefechbiyi Rimg 018 pba@Hnono-aiistitiled aith SOGHIOH f0OHer abl y, Ring
Dis thiop %gé i soxazol e, pyrazole, triazole,

I m dazol e, }Bg;@'ﬁ %Hﬁl%tre&fh atttnéﬁgf:%o&nox %rgyrl di none or pyrinidine each being
optionally substltuted as above.

10 Alternatively preferably, Ring D is thiophene, furan, thiazole, oxazole, isoxazole,

pyrazole, triazole, imidazole, pyridine, pyridine-N-oxide, pyridinone, pyrimidine, or
tetrazole
-each being optionally substituted with from 1 to 2 substituents selected from:
halogen, NH,, COOH, OH, (C.s)alkoxy, (Ci.s)alkyl optionally substituted with
15 COOH or OH,.

Alternatively preferably, Ring D is thiophene, furan, thiazole, oxazole, isoxazole,
pyrazole, triazole, imidazole, pyridine, pyridine-N-oxide, pyridinone or pyrimidine
each being optionally substituted as above.

20
- Alternatively preferably, Ring D is thiophene, furan or thiazole, each optionally
substituted with from 1 to 3 substituents selected from:NHs, COOH, and (Ci¢)alkyl
optionally substituted with COOH. More preferably, the thiophene, furan or thiazole
- are unsubstituted or mono- or di-subst_ituted with COOH, -CH»-COOH, or NHs.
25

Alternatively preferably, Ring D is imidazole optionally substituted with from 1t0 2
- :substituents selected from: (C,.5)alkyl. More preferably, the imidazole is
unsubstituted or mono-substituted with Me.

30 Alternatively preferably, Ring D is pyrazole optionally substituted with from 1 to 2
substituents selected from: COOH, (C.s)alkyl optionally substituted with COOH.
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Alternatively preferably, Ring Dis thiophene, furan or 1§Rb@a#dkezoogach
optionally substituted with from1l to 3 substituents selected from NH2,
COON, and (Cl.6)al kyl optionally substituted with COON. Moire preferably,
t he 't hi ophene, furan or thiazole are unsubstituted or nono- or

di - subsWOH0¥E44ni t h COOH, - CH2- COOH, or NH2. 25 Al t erREIGAIEIYi8or ef er abl y,
Ring Dis imdazole optionally substituted with from1l to 2 substituents
selected from (Cl-6)alkyl. Mre preferably, the imdazole is
unsubstituted or nono-substituted with Me. 30 Alternatively preferably,
Ring Dis pyrazole optionally substituted with from1 to 2 substituents

selected fr i %OO\I. -13 15
Novenber “8%% "%@ gr%%\ﬁ%lﬁ'gé% ﬁggh@g@é@ﬁgﬁ%fgﬁﬁﬂ% ad e pyrazole is
unsubst i tut(HDDidrorMOOH. di -substituted with M, COOH or - CH2- COCH.
Alternatively preferably, Ring Dis triazole substituted with COON. 5
Alternatively preferably, Ring Dis isoxazole optionally substituted with

COON. Al t eAltesfativedy preferablye Ringl Iy is tiiizolg sbbstijutekwitoC@OH10 Al ternatively
preferably, Ring Dis pyridine or pyridine-Noxide optionally substituted
with 1 to 3 substituents selected from COOH, (Cl.6)alkyl, halogen, NHZ, or
OCH  More piefratidy prefetdidy, Bingi isisoxazolgpoptivoll iy substibredheith GOGHNO- or

di -substituted with Me, d, NHZ, or OH WMbst preferably, ring Dis

pyridi ne- N-oxide. 15 Alternatively preferably, Ring Dis pyrimdine.

Al t er nat i veltgmatieshepraieraply, Ringd Bokazoteyr i di none optional ly substituted with
1 to 2 substituents selected from (CLl.6)alkyl optionally substituted with
COON. Mor e preferabl t he pyridinone is nono-substituted on the nitrogen
~at om wi tth Adtegnatively meéablymﬂ@r%wmeww@qmamx@e oplienglhzubstiteted r azol e.

Al'so conpriwifid t9i3lshbdliteh® sléfe@tfeé'frbﬁdcﬁﬁbpﬁihﬂﬁrk&ﬁ haégénhﬂHp LEGANt invention is-
each 25 specific conpound described in 4. Antiviral activity
More preferably, the pyridine or pyridine-N-oxide is mono- or dl-substltuted with Me,

Cl, NH,, or OH. Most preferably, ring D is pyridine-N-oxide.
15  Alternatively preferably, Ring D is pyrimidine.

Alternatively preferably, Ring D is pyridinone optionally substituted with 1 to 2

substituents selected from: (C,.g)alkyl optionally substituted with COOH. More

preferably, the pyridinone is mono-substituted on the nitrogen atom with -CH»-
20 COOH.

Alternatively preferably, Ring D is tetrazole.

- Also comprised within the preferred embodiments of the present invention is each
25  specific compound described in Tables 1 to 4.

Antiviral activity
The compounds of the present invention are effective inhibitors of HIV-1 wild type
reverse transcriptase as well as the clinically significant double mutant

30 K103N/Y181C. The compounds also may be effective inhibitors of, for example, the
single mutant enzymes Y181C, V106A, and Y188C. |

. -When administered in suitable dosage forms, they are useful in the treatment of
AIDS, ARC and related disorders associated with HIV-1 infection. Another aspect of
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The conpounds of the present invention are effective inh$R~bieaibsr 2ob6 H V- 1

wild type reverse transcriptase as well as the clinically significant

doubl e nmutant 30 K103N Y181C. The compounds al so maybe effective inhibitors
for exanE the single mutant enzynmes Y181C, V106A, and Y188C. \Wen

adm ni sWEMBRYT6H sui t abl e dosage forns, they are usef FCTICAOY#E1% r eat ment of

Al DS, ARC and rel ated disorders associated with H V-1 infection. Another

aspect of -14 15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 the invention,

therefore, is a nmethod for treating H V-1 infection which conprises

adm nistering to a human being, infected by H V-1, a therapeutically

effect| ve Egﬂvmlof?&hé’ref’afévﬁla H&Pfépﬁleeﬂ % 'ﬂHfé%tlJm whiéh S‘:ﬁﬁﬁfsbped above.

Whet her terme treat rren axis, the co ds may al so be
used to pr eﬁﬁ@mlStﬁ'éﬂgrtﬁaﬂ‘aﬂnaEb@'Pw{ﬁ?ﬁt@%Wﬂﬂ‘ ok, athepapeuticaly eifestiveer t o baby, by

admi ni st ratdn%bnﬁ&atﬂ%@el%'@hti&fndw fofhulh @ as@leé’drrﬂgd Sidvb.lwhethét iqRBreads of
formula | may be adm nistered in srng e or divided doses h the oral or

parent er al 1F3{ReNS Or RORNY|aKig MR CoPRAUNED 'Ry 8/sP BF uspa g prRYEM deBdlor mul a | woul d

10 be i s t hmnk@REIBn of HIFDGHM RothefB baby, By AdPRistraliton.to theMigtharpriedoor al  dosage
for a corrpound Qf formula | would be 1n the range of about 100 ng to 800 ny
per day for3V tﬂ'é'fl ent weighing 70 kg. In parenteral formulations, a

sui tabl e dosage unit nmay contain fromO0.1 to 250 ng of said corrpounds

pref er abl y Therogmpouritd 0f fognula t mehbeibdininisteradio eingle omﬂylderw@eeby thehat t he

dosage admiyst Labha LLAM PAIEERL AoBRLIG cHbbindl /ALK gt o dosage

for any par il on 1% Inicran”s judgenment, who
will us® adedn rrteeammdfelpout DkimgtoB spmerp!ev A:tarsf@ged onabdoga&eefoaﬁd condl tion of

the pat | enteietelr 515D b ko SurGESPARSF 1ok DA isper el e

conpounds o resent i1nvention ar I ster oral 20
“route,-  theya Wﬁi@n%@lm?ﬁh@t la pergntesel fsarialionsna @'@h‘e@ﬁﬁgﬁdﬁw

~phar maceut i Gatajn an?@@ﬁ@éS@ﬂéoféM@&%pﬁ%Hs%r@feHﬂﬁm th tPEURRY. MshemgWi th a
conpati bl e pharmaceutical carrier material. Such carrier material can be

an inert orkeddersioed; howeyrinthat thedosage adminisisation frogy patign tapatisht will o

adm ni sig atVa%ndﬁ%@ﬁbh@éﬁoﬁénﬁ&@t&u%&b&ﬂeﬁfwrrlfﬂérférnd @b@\ mé enmcmr@r gel atin,
talc starch ma stearatef&g m ar a

: 25
pol yaI kyl eridd quy;gw O W MSE 8§ 'érﬂ?ﬁ'ﬁ geﬂmoreq{éio?qggzhe size and condrtron

of the patient as well as the patient's response to the drug.

When the compounds of the present invention are to be administered by the oral
20 route, they may be administered as medicaments in the form of pharmaceutical
preparations, which contain them in association with a compatible pharmaceutical
carrier material. Such carrier material can be an inert organic or inorganic carrier
material suitable for oral administration. Examples of such carrier materials are
water, gelatin, talc, starch, magnesium stearate, gum arabic, vegetable oils,
-25 - polyalkylene-glycols, petroleum jelly and the like.

The compounds of formula | can be used in combination with an antiretroviral drug
known to one skilled in the art, as a combined preparation useful for simultaneous,
separate or sequential administration for treating or preventing HIV infection in an
30 - individual. Examples of antiretroviral drugs that may be used in combination therapy
with compounds of formula |, include but are not limited to, nucleoside / nucleotide
reverse transcriptase inhibitors (such as AZT and Tenofovir), non-nucleoside
reverse transcriptase inhibitors (such as Nevirapine), protease inhibitors (such as
Ritonavir), viral fusion inhibitors (such as T-20), CCR5 antagonists (such as SCH-
35 351125), CXCR4 antagonists (such as AMD-3100}, ihtegrase inhibitors {such as L-
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The conpounds of fornula | can be used in conbinati on wigRov@mber 2006
antiretroviral drug known to one skilled in the art, as a conbi ned
preparation useful for sinultaneous, separate or sequential adm nistration
for treating or preventing HV infection in an 3o individual. Exanples of
antir et WOBPHP44dr ugs that may be used in conbi nati on PEREABIRE7I8WI t h
conpounds of formula I, include but are not limted to, nucleoside /

nucl eotide reverse transcriptase inhibitors (such as AZT and Tenofovir),
non- nucl eosi-de reverse transcriptase inhibitors (such as Nevirapine),
protease inhibitors (such as Ritonavir), viral fusion inhibitors (such as

1-29) (SRR ODY Phbyds il e iHcha el Gl as PHORS42 BMRGRR] ST s (such s

AMD- 3100) tase Inhibitors (stch as L= =15 - - -2 -2 .l.
Novenber 20M4C-1HErad/188)7 entirgamr @Awmod@sentsmotgwjucowlei RAE bi t or s ot her

i nvesti gat ijaRghorfdiBing S4A @FcnERevdriscl 8V mdPétier, a bifn F&urﬂi‘bf frméh - 183)

antifungal or antibacterdal agent s (such as fl uconazo
“i mrunonodull &8 beyusegevith anpthergempeundRfdomeisile) . Moreover,  a corrpound of
formulagl can be used with another corrpound of formula I. 5 The

phar maceuti_cal grepar ations can be% ar n a c Entlonald manner and
“finished dJé"&@Q "M erticel prenseations an %{?éedf‘BPr?Em’ef‘ ARAMGT &% t abl et s,
- dragees, ' dinghed dosageiotng duh el dotid desagé fogns, fordasmple, thietspdradeas, exanpl e
~sol utions, suspens nd t | i ke. har tical

pr epar at i oifd %Eei? MB@H} B%H’dc@ %q%rgﬁvgéﬁ?ﬁag}?gﬁ Sol%'g?é;a%’ g’?‘&@%l oper ati ons
such as: st emusichatandthe Ilmmhhehanrtahmtic@rpmpﬂmﬁmmmﬂie subgoedda i ons may
cont al Moc OB RRAARnAbAAD Spt e Bn BSRARING) PiRer, AR 201 |1 zer .

emJIS|f|er rove salts for varying
the osnot i ehprEssutical mrannes makeontmmmrem@nahadwvwm aydhas whi ch can be

used i ncl ugﬁseT\Bﬂve% l6rs, %Qﬁ%uﬁ&s f|a@&tlﬂﬁl%verg§gﬁlﬁc X aglen@%dﬂ&ls &bl ul ose, 15

m crocryst I ne ce ose, , 1 ca ciump osphate and
hi gh nol ecdqaraflaryméheg@ﬁmqy@wrg apd therikeSofieardar matesiabw BiEReBIbe.  For

- parenteral 4s@incidd; {IRRaMSle Mharki)14Bs8, rharﬁﬂél rlaema%mzuws%tered in an aqueous
or non- agqueous sol uti on, SUS ensi on or I sion 1 n a m?ce ticall Yy

~accept ab¥l e rpPCrysigfling celfulgge, el 8l dfPPﬁ%?%@um Rh?%?ﬁatﬁsgﬂd ular
bact er i 0st aidight BERAEIE (suBRbs Pyl glycol).

For parenteral use, a compound of formula | can be administered in an aqueous or
non-agueous solution, suspensio'n or emulsion in a pharmaceutically acceptable oil
20 or a mixture of liquids, which may contain bacteriostatic agents, antioxidants,
preservatives, buffers or other solutes to render the solution isotonic with the blood,
thickening agents, suspending agents or other pharmaceutically acceptable
additives. Additives of this type include, for example, tartrate, citrate and acetate
buffers, ethanol, propylene glycol, polyethylene glycol, complex formers (such as
‘25  EDTA), antioxidants (such as sodium bisulfite, sodium metabisulfite, and ascorbic
acid), high molecular-weight polymers (such as liquid polyethylene oxides) for
| viscosity regutation and polyethylene derivatives of sorbitol anhydrides.
Preservatives may also be added if necessary, such as benzoic acid, methyl or
propyl paraben, benzalkonium chloride and other quaternary ammonium
30 compounds.

The compounds of this invention may also be administered as solutions for nasal

application and may contain in addition to the compounds of this invention suitable

‘buffers, tonicity adjusters, microbial preservatives, antioxidants and viscosity- |
35 increasing agents in an aqueous vehicle. Examples 61‘ agenis used to increase
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preservatives, buffers or other solutes to render the sofNbicaibed 20060Ni C
with the blood, thickening agents, suspending agents or other
pharmaceutically acceptable additives. Additives of this type include, for
exanple, tartrate, citrate and acetate buffers, ethanol, propylene glycol,
pol yet "YPIH® 7§ty col , conpl ex formers (such as 25 EDTRFI/CARYB dants (such
as sodium bisulfite, sodium netabisulfite, and ascorbic acid), high

nol ecul ar wei ght polymers (such as |iquid polyethyl ene oxides) for
viscosity regul ati on and pol yet hyl ene derivatives of sorbitol anhydrides.
Preservatives may al so be added if necessary, such as benzoic acid, nethyl
or .- propyl ﬁgé@é ernary ammoni um 30
conmpounds. Q@%ﬂb%ﬂ %QBnghP%%gﬁ??gﬁggg) rnpgﬁnmgﬁgdnlnlstered as

sol utions fR?lySWQ‘sV&IS or glygsrin ddicrobial RipRervRtyesEsiHedmaY ingludelbrnzalisonivng t he

conpounds  Ghickilé, InimRKRAL Eifléto-Blahdl Bl ShenblethlBlldonott ONi ci ty adj usters,
m crobi al preservatives, ant|OX|dants and V|sc05|ty 35 increasing agents in

~an aqueous vehicl e. used to i 6 15 Novenber
500608 0 ABReEaN, BErs TR IR ES S egicr fan BEgORRSISB conol

cel | ul ose dmpposibiyves, pol yvinyl pyrrol i done, polysorbates or glycerin.
M crobi al preservatives added nmay include benzal koni um chlori de,

t hi merosal , chl oro-but-anol or phenyl ethyl alcohol. 5 Additionally, the
conpounds Methodidgpand synthesient i on can be admi nistered by suppository.

Met hodol 09%%@?}%’ %\%ﬁ's?he@q&%nﬁéc?d’s)éd Tne\gétd1%3§§ *ﬁ?er%gteﬂfé'o?%lﬁ’ﬁ% In VO

01/ 96338, i ncorpdrate erein by reference,

- show t h® nampprpoyated bereio by seferesce; wqwmemmy:ymtm&tlc rastasdo theltigyelicat ed

~herei naf t erg i .ﬁ famm&erofrhé%ﬁr%enﬁ&%ﬂhe'rgg{s%ﬂhhwauma rﬁﬁtﬂ?e using the

skills of as etic organic reacti on schenes are
illustrat edJSI“l thsrsidligwt a wm@tugorgsms%emlﬁerﬁxgmmzw regetion sghemghaeR’ are as

defined hengirited FsPehestRo d SbsRushon? HIeRTBANAUSrd & dctil@ pr epar ation of
aryl - and heteroaryl -

herein.
16 _
:'Schemes 1'to 3 show the methods for the preparation of aryl- and heteroaryl-
phenols,
Scheme 1
. /P /P
H or {C,-Jalkyl Suzuki H or (C,-galkyl
coupling
- _Bu Het or aryl
PO OF Het-X deprotection
. ' or aryl-X "
1(i) (i) if P is not H
H \
H
: OP'
/ - Hor (C,-glakyl
- oP' X coupling
1 iii ’ - Het-x Het or ary!
(i) Afiv) of anyl-X
V)
20 wherein P or P'is a hydroxy protecting group and X is a leaving group

Briefly, protected phenol 1(i) can be coupled to a heterocycle or an aryi, for example
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phenols. Scheme 1 .P .P Hor (c,--e)alkyl Hor (Cl -al kglNoveanzt#dos/
coupling ~B, Het or aryl P O COP Het-X or aryl-X deprotection 1(l) 1(n) If
is not H HOP Hor (C-,)alkyl \ Het or aryl-B + Suzuki H or (c,-alkyl
OP1 X coupling ---~ 1(|||) 1(iv) Het-X Het or aryl -~ or aryl-X 1(v) 20
wher ei W9 BOIPES a hydroxy protecting group and X i s BCTVGENPHES gr oup
Briefly, protected phenol 1(1) can be coupled to a heterocycle or an aryl,
for exanple -17 15 Novenber 2006 WO 03/097644 PCT/ CA03/00718 via a Suzuki

coupling, to give 1(ii), which is deprotected if necessary, to give 1(v).
Al ternatively, phenol 1(iv) can be coupled to aryI or heterocyclic

derivative lél Igu%uka coup! ng,?o gnge ?(u) Wthﬁ is c‘r%rotectedl_l} necessary, io g:ve J(v) N~
Alternatively, phenol 1{iv) can be coupled to aryl or heterocyclic derivative 1(iii) to

give 1(v).

5 Scheme?2

H or (C,-gakyl

ZN
/
Re-CSNH, S‘(ﬂa
OH / 2(ii) QH H

Hor (C,-s)alkyi Hor (C,-e)alkyi Hor (C‘-ﬁ)alkyl
HCONH, protection
—_— _— .
~ -
8) N N
\/ |V
2() B H
\ s 2(iii) g 2v)
HCONH,
' Hor (C,-galkyl wherein P is a protecting group and

R is H, NH,, NHC, .alkyl or G, .alkyl.
=
I
2(v)
Briefly, the:_ a-bromomethyl ketone 2(i} is condensed with an appropriate reagent, for
example formamide, or R*CSNHj, to form the corresponding heterocyclic

10 compounds 2(ii), 2(iil) or 2(v). If necessary, the heterocycle may be protected,
giving 2(iv), before condensation with alcohol 4(i) shown below.

Scheme 3
éH or (G, Jalkyl @H or (C, Jalkyl H or (G, Jalky! Hor (C, Jalkyl
NH.OH NaOClI
. CHO : deprotection
: =—CO0,Et N
. 3-(' 3(i) CO Et GOzEI

3 } 3(iv)
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Ra-CSNH S Z a OH 2(ii) Re OHH H or (C ,alkyl Hor (C agaNkwnbst 2086

(C -,alkyl HCONHZ protection / / 2(i) Br OHH] P N HCONHZ 2(In) 2(iv) H
or (C -,alkyl wherein Pis a protecting group and Re is H, NH2,

“NHC, . 6al kyl or C, ,ealkyl. /4 O/ 2(v) Briefly, thew brononet hyI ket one
2(i) i sWOMREYAYed with an appropriate reagent, for e¥P&KHA8348Bran de, or
R8CSNH2, to formthe correspondi ng heterocyclic 1o conpounds 2(ii), 2(fif)
or 2(v). | f necessary, the heterocycle nay be protected, giving 2(iv),

bef ore condensation with al cohol 4(i) shown below. Schenme 3 P'P H \ Hor
(C .Jdalkyl Hor (C .)alkyl I \ Hor (C ,)alkyl \ Hor (C .a)alkyl CHO
NHZOH _ NaOCl deprotection % 30) OH COZEt NO N~ % g(O CO2Et COREt 3(iii)
3(iv) -18 15 Novenber 2006 WO 03/097644 PCT/ CA03/00718 Alternatively, a
het er ocycl iAltetrslivelyy adaterasgclicrisaiely oandee inedyeed by an ip githeaterpeyslgcl e for mati on.
- Al dehyde 3(thomdaam neerge@dﬂmfbe%ﬁdbn%#ﬂﬂ mwzcm réegw%(a(i.)) Fufigrt her

condensation with an derivative gives het erocglcl e 3(ii), which
t hereafter °°5d%ﬁt'06é”'@@ﬁr"’8‘i‘lﬁ¥!f’@di’af“@ %‘f%él"eél‘*l“’(f?cyc@cﬁﬁ%ﬂh'ﬁh ﬁfﬁﬁge’a gener al
met hod f9r dal®e dopibletiRg todivesal i tuted phenols to the

Scheme 4 shows a general method for the coupling of substituted phenols to the

tricyclic core.
10 Scheme4
H
H of (€, Jalkyl
5
AR P Het or ary) Ry R\N P
N 1v) y N
¢ \ ! N OH . —————> ___\ N l’__ 0 H or {C,-Jalkyl
N NN . Mitsunobu RE N Ly N
R ]!‘11 R
i) Het or and
4 : ‘ modification of heterocycle
or aryl
deprotection or functional group
modification, if necessary
Compounds of formula i

Generally, phenol 1{v) can be condensed with the alcohoi 4(i} using, for example, a
- Mitsunobu type reaction, to give 4(ii). Thereafter, the heterocycle moiety can be
15 further modified by, for example oxidation, or the heterocycle may be deprotected to
give compounds of formula I,

Altemnatively, Schemes 5 to 8 show the coupling of the tricyclic core to phenols
bearing substituents which are precursors of the E-D portion of compounds of

20 formulal.
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tricyclic core. 10 Schenme 4 H Hor (C, dal kyl Ra R~ O : 15 Nbveibef2odal kyl z
Rz NNNR,r RR "1 i 4(fl) Net or aryl 4(l1) nodification of heterocycle
or aryl deprotection or functional group nodification, if necessary
Compounds of fornula | Generally, phenol 1(v) can be condensed with the :
al cohol WROUH976i ng, for exanple, a Mtsunobu type r ®&ECGABHITI8 give 4(ii).
Thereafter, the heterocycle noiety can be 15 further nodified by, for
exanpl e oxidation, or the heterocycle may be deprotected to give conpounds

of formula |I. Alternatively, Schenes 5 to 8 show the coupling of the
tricyclic core to phenols bearing substituents which are precursors of the
E-D portio npounds of 20 fornula 1. -19 15 Novenber 2006 WO
03/ 097644 3/00718 Schene 5 RR 0 HOR4A RNO N Hor (C14)al kyl
Mt eunobu | i ~¢5]—I+Horc{Ca)aIkyI Rz NNt OR RMN( /i RO
5(11) \i"tP- 5(|)/x\ URepROX~\ | N
. Mitsunobu 7 PN 0
: I OH 4+ ——— s NN Hor (C, Jalky!
R ':l" N B-Q g N '!.(u N @
: © s p-Q
4(3) o
5 Suzuki Het-X 7(<
coupling a M:x or
s R P '
N
4 N
/&1 [ O Har (C, Jalkyl
R N Fl?l!" N @

Hél or aryl
4(H)
“Alternatively, a boron-containing compound &(i) can be condensed with the alcohol
:4(i) to give 5(ii). Thereafter, the heterocyclic or aryl moiety can be introduced by a

5  Suzuki coupling to give 4(ii).

- Scheme 6
HO
Hor (C 1.galkyl
Al H\
p Mllsunobu p
R
———————————— -
) OH \ / H ar (C, ;Jatkyl
=N =N N
R"
2=CHO . 6(“) z
HOCH,CHO, NH,OH Z=Br
AcONa / MeOH -
) imidazole
’ CuBr, CsCQ,
+ L 0 CHsNO,

oAy TN
N 5
' d R + R (o]
ﬁn / _ O _ Hor(C,akyt W
R N bt N 4 \ I X
R H N 0 H or (G, Jalkyl
- ) N N N.a @

R |
&(v) NI\) R"

N
| N
-Alternatively, 6(ii) can be produced by a condensation reaction as described above,

6y

10 inwhich Zis either an aldehyde or a halogen. The heterocycle moiety can then be
introduced by direct coupling to produce 6(iii) or via an in situ synthesis to give 6(iv).
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coupling Het-X or ary -X \ RR R 0 N / \ 0 Hor (CaxgNbvdmbeFebo® N N\ R
n Het or aryl 4(il) Alternatively, a boron-containing conpound 5(i) can be
condensed with the alcohol 4(i) to give 5(ii). Thereafter, the

het erocyclic or aryl noiety can be introduced by a 5 Suzuki coupling to

gi ve 4(WOBNYsHerre 6 HO H or (C a)al kyl 6(0 ?'N s RPCHCAGANTIR O N
Mtsunobu NHor (Ca)alkyl Rz Rrr Rz NRr 4(1) Z = CHO 6(11) z

HOCH2CHO, NH4OH Z = Sr AcONa/ MbCH i m dazole cuBr, Csc03 R R 0 C6H5NG3
NI ORA R O H(c,a)alkyl NRz NRn "~ HO Hor (Ca)alkyl 1or k2 ?NIN

Scheme 7
H
H er (C, Jalkyl
. a4 R0 R 0
R \NJ})“ o
7 | f R ) 4 T
OH O
27N N N ‘Mitsunobu = ) N IN’ H or (G etk
R Lyt : 7N La
R R
a0 ' L (i) CO,(C, Jalkyl
. coupling with hydrazines
or saponification and
coupling with amines, sulfonamides
Y
deprotection or
functional group modifications
{if needad)
Compounds of formula |

- Alternatively, 4(i) and 7(i) can be condensed using a Mitsunobu reaction to give
' 7(1i). Thereafter, coupling, saponification or functional group modification can be
5  used to convert 7{ii) into compounds of formula I.

Scheme 8

nRs\

0
S0gS
- i ] R
0 0
§ Sy NN Heor (G, Jalll 1, Pd amination
g r-NH,
X

tf
@ HorCalel " A\~

X 80 . 2. deprolection or Compounds of formula |
x = halogen functional group
] modifications
&) Mitsunobu : - 1. Pd amination Ar-X
- : or coupling (RCO,H)

" R, o : 2. deprotection or
O N . functional group
1 Ny o : - modifications
Hor (c“q,)ajm N H or {C, Salicyt o

AL
R i @ deprotection N
N-p ’ - e - \ Py o Her (C, Jalkyl
8(i) =N U

ﬁz R"

(i N

10
In another example, 8(i) can be converted into its corresponding amine by a

palladium-mediated amination reaction followed by ‘either deprotection or function
‘group modifications, to give compounds of formula !. Alternatively, the amine in 8(ii)
can be converted into compounds of formula | by a series of deprotections and/or

15 functiona! group modifications. |
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6Qv) N R 6(111) ~N Alternatively, 6(ii) can be producedibyodnRnseasati on
reaction as described above, 10 in which Z is either an al dehyde or a
hal ogen. The heterocycle noiety can then be introduced by direct coupling

to produce 6(iii) or via an in situ synthesis to give 6(iv). -20 15
NovenbeWOIBHE644\D 03/ 097644 PCT/ CA03/ 00718 Schene 7 PATIGAH00IIE, 4) al kyl R4
RR O4R50 ry :!:: kyl N~1/ off o Rz NN'"?ry NHor (C,.~alky |l RR

Rn-4(i) 7(ii) CO2(CLl.e)al kyl coupling with hydrazi nes or saponification
and coupling with am nes, sulfonam des deprotection or functional group
nodi fications (if needed) Conpounds of fornmula | Alternatively, 4(i) and

7(i) can beygpp Welé%‘ﬂ&)s? ﬂY&éﬁHWQ&@? a@;c}.bé%em QbmgounZé M?r)e

Thereafter, cou saponi ficat’i unct 1 onal cation can

be 5 used testeg mrtab'i'tv.t?)nhlbﬁtﬂw %Mﬁmﬁﬁa%m@ﬂﬂﬁmﬂlwr@ﬁemctmnéw-s R R\ O
N-a Nt N N yerHesn shrbify bordpdifadiidialidedn thEExbrfples 8hdinralled i n A

» were so tested. The results of this testing appear in Table 5 as ranges of ICs (nM)
5 and ECs (nM). '

EXAMPLES

The present invention is illustrated in further detail by the following non-limiting
10 - examples. All reactions were performed in a nitrogen or argon atmosphere unless
otherwise stated. Temperatures are given in degrees Celsius. Solution
- percentages or ratios express a volume to volume relationship, unless stated
otherwise,

15  Abbreviations or symbols used herein include:
BINAP: 2,2"-Bis(diphenylphosphino)-1, 1'-binaphthyl; Bis-Tris Propane: 1,3-
Bis{tris(hydroxymethyl)-methylamino}propane; DCC: dicyclohexylcarbodiimide;
- DEAD: diethyl azodicarboxylate; DEPC: diethyl pyrocarbonate; DIAD: diisopropyl
azodicarboxylate; DIEA: diisopropylethylamine; DMAP: 4-(dimethylamino)pyridine;
20 - DMF: dimethyiformamide; DMSO: dimethylsulfoxide; Dppf: 1,1"-bis(diphenyl
- phosphino)ferrocene; DTT: dithiothreitol; EDTA: ethylenediaminetetraacetate; ES
MS: electron spray mass spectrometry; Et: ethyl; Et,O: diethyl ether; EtOAg: ethyl
acetate; EtOH: ethanol; GSH: reduced g!utathione; HPLC: high performance liquid
chromatography; /Pr: isopropyl; MCPBA: meta-chloroperbenzoic acid; Me: methyl;
25  MeCN: acetonitrile; MeOH: methancl; MES: 2-(n-morpholino)ethanesulfonic acid;

A MWCO: molecular weight cut-off, NBS: N-bromosuccinimide; OBG: n-Octyl-3-D-
glucoside. Pdx(dba)s: Tris (dibenzylideneacetone) dipalladium {0); PdCl,(dppf): [1,1'-
bis(diphenylphosphino)ferrocene]palladium dichloride; PFU: plaque forming units;
Ph: phenyl; SDS-PAGE: sodium dodecyi sulfate-polyacrylamide gel electrophoresis;

30  TBE: tris-borate-EDTA; TBTU: 2-{1H-benzotriazol-1-yl}-N,N,N' N -
- tetramethyluronium tetrafluoroborate; TFA: triflucroacetic acid; THF: tetrahydrdfuran;
“UMP: uridine 5’-monophosphate; and UTP: uridine 5'-triphosphate.
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X x all) 2. deproteal on or Conpounds of formula | x=hakagemdetPsisi onal
group nodifications 4(l) Mtsunobu 1. Pd am nation Ar-X or coupling
(RCO2H) WR\ o 2. deprotedion or functional group nodifications HO
(GeHkd HO 14dalkN R R OF? " R . deprotection N 8(I~) HRx ?114N N~
(r  8(1Y¥PE[644 10 I n another exanple, 8(i) can be cAMIEARITINto its
correspondi ng am ne by a palladiumnedi ated am nation reaction followed by
ei ther deprotection or function group nodifications, to give conpounds of
formula I. Alternatively, the amine in 8(11) can be converted into
conpounds of formula | by a series of deprotections and/or 15 functi onal
group nodi f §aapEsRs. -21 15 Novenber 2006 WO 03/ 097644 PCT/ CA03/ 00718
Utilizing the Reverse Transcriptase % Assay descri bed bel ow, conpounds
were test e@qfaﬂow'maaexamlyﬁlﬂiustyat@ methe mPrwwwgmp@wﬁéﬁH@mnvmnpm ymer ase
~activity of H'V- 1 AT. Certain specific conpounds described in the Exanples
and in Tables 1-4 were so tested. The results of this testing appear in
Table 5 as PXAMPEET14FNAXIBIPnN) 5 and EQw (nM). EXAVPLES The present

i nventi opn i #-fRi(i LEYRE20diydios mﬁiymeamm—bip fids]3,2a:2'@ni ng non-limting 10
i ss. ot 1 AEREep R0 Ten B el Y Pighen %%—c%ﬁﬁa@ L S
Sol uti on
a) 2-(4-Methoxy-3-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxoborolane
A mixture of bis(pinacolato)diborane (10.7 g, 42.1 mmol), 4-bromo-1-methoxy-2-
10 - methylbenzene (7.70 g, 38.3 mmol) and KOAc (10.9 g, 114 mmol) in DMSO (200
'mL) was degassed with argon for 10 min. PdCladppf (1:1 complex with CH,Cl,, 2.50
" g, 3.06 mmol) was next added and the reaction mixture was heated to 80 °C for 24
h. The reaction mixture was diluted with water and extracted with C¢Hg (3 x). The
‘combined organic layers were washed with brine, dried (MgSQ,), filtered and
15 concentrated under reduced pressure. The residue was purified by flash
-~chromatography (Hexane:EtOAc, 95.5) to yield the title compound (5.1 g, 54% vyield)
as a colorless oil.

b) Methyl 4’-methoxy-3’-methyl-[1,1’-biphenyI]-a-carboxylate
20 To a degassed (argon, 10 min) mixture of 2-(4-methoxy-3-methyiphenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxoborolane (500 mg, 2.01 mmol), 3-bromobenzoic acid (446
‘mg, 2.22 mmol}, and aqueous 1 M Na,CO, solution (6.3 mL) in DMSO (20 mL) was
-~added PdCl.dppf (1:1 complex with CH,Cl,, 132 mg, 0.16 mmol). The reaction
‘mixture was heated to 80 “C for 12 h, The cooled mixture was acidified with
25 aqueous 1 N HCI solution and ext_racted with EtOAc. The organic layer was washed
-with brine, dried (MgSO0,), filtered and concentrated under reduced pressure. The
~ crude resulting acid was dissolved in Et;O (150 mL) and was treated with excess
ethereal CH:N; solution{ca. 0.8 M). The mixture was concentrated under reduced
- pressure. The residue was purified by flash chromatography (Hexane:EtOAc, 20:1)
30 - to give the title compound (350 mg, 68% yield).

¢} Methy! 4’-hydroxy-3"-methyl-[1,1"-biphenyl}-3-carboxylate
A 1.0 M BBrj solution in CH.Cl; {3.4 mL, 3.40 mmol) was added to an ice-cold
solution of methyt 4'-methoxy-3'-methyl-[1,1°-biphenyl]-3-carboxylate (345 mg, 1.35
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percentages or ratios express a volune to volune rel ati apfbidmberso8SS
stated otherw se. 15 Abbreviations or synbols used herein include: Bl NAP:
2, 2' - Bi s(di phenyl phosphi no)-1,1' - bi naphthyl; Bis-Tris Propane: 1, 3-

Bi s{tris(hydroxynet hyl)-net hyl am no) propane; DCC. dicycl ohexyl carbodii m de;
DEAD. dW&tW41764z0di car boxyl at e; DEPC. di et hyl pyrocaP6an¥07H AD:

di i sopropyl azodi carboxyl ate; DI EA: diisopropyl et hyl am ne; DVAP:

4- (di met hyl am no) pyri di ne; 20 DMF:. di net hyl f or mam de; DVBO.

di met hyl sul f oxi de; Dppf: 1,1'-bis(di phenyl phosphino)ferrocene; DITT:
dithiothreitol; EDTA: ethylenediam netetraacetate; ES Ms: el ectron spray

Tass, SPECt B i Bl (1D hhe Ehbidn lld s it oo B Rz n ke a0Ctate:

Et OH et hanol; i one; erformance liquid

chr omat ogr sRkd ta BIG. MeQbhiEaphiwasideeshandihe mixiuie Wﬁ%ﬁéﬁeﬂé‘hﬁo@@féél d; Me:

~omethyl; 25 Ma@ln vias@lapitdd WllhECHsz%x) Rk E@rﬂﬁhed &’Eaﬁnc layers were

2-(n- m)rphol | n?g et hanesul f oni ¢ MACO | ecul ar wei ght cut-off; NBS:
N br onpsucc¥ashed wigh brEBG‘”eH-(@ﬁ@ﬁ) f('@@"i‘"& |ca%q9§1rai%d unsigbreduesds: Tri s
E) di ?gnzxﬁ I qﬁé&a@e‘rw@?@b wad ;b@m?almly lﬂééhchBﬂﬁio%ﬁéﬁPfE&OA& kgtane,, I1o to f
_ I s(di pheny SP errocene a I.chl or.i.de pl aque form ng
“units; 15[:21891 {’]dt 9(@7 %3%@6%@@@%@5 | yacryl ami de gel
el ectr ophor esis; 30 TBE t ri s-borat e- EDTA;, TBTU:
2- (1H benzoj i Pole) robor at e;
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_e][14]d|a t e I|c acid
_ a) 2-(4- I\/Et hEO@Q %’ﬁyﬁgﬁi&nﬁgy'ﬁ ?E "IA’[{%( %6'%8'39 %ﬁ@{ﬁﬂﬁ P%&L@ﬁfﬁ r&% orol ane A
m xt ure of thg @eﬁbpﬁmﬂ@cr&ed)'wmﬁ?f@w. wehich ig heraby lmcmatpd by reference),
-~ 4-bromo- 1 - R eAM; 8- HBHIY B -4 LarbBxyitte 380 g TBRh Inpdihchri§OAC (10.9 g,
114 mmol ) in y?rox% ﬂ\)x/a eﬁéﬁg& éar B()%eﬁ N or 10rﬁdnb1dan Pdd 2dppf
- '( 1:1 conI EPha (108 Mo 0.&1 @m@ ig HF (4.0 mL). The reaction mlxture was stirred at 25
‘ “°C for 16 h. An additional amount of DEAD (30 pL, 0.19 mmol) was added and the
reaction mixture was stirred at 25 °C for 16 h then was concentrated under reduced
pressure. The residue was purified by flash chromatography (toluene:EtOAc, 85:15)
‘1o give the title compound (136 mg, 78% yield) as white solid.
20
e) 4'-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-ox0-5 H-dipyrido[3,2-b:2",3'-
e][1,4]ldiazepin-8-yl}ethoxy}-3’-methyl-[1,1’-biphenyi]-3-carboxylic acid
An agueous 1 N NaCH solution {0.78 mL, 0.78 mmol) was added to a solution of
methyl 4’-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido[3,2-b:2",3'-
25  e][1.4]diazepin-8-yl)ethoxy]-3'-methyl-{1,1’-biphenyl]-3-carboxylate (136 mg, 0.26
' ‘mmol) in THF (2 mL) and MeOH (1.0 mL). The mixture was stirred at 25 °C for 1 h.
The resulting solution was acidified with agueous 1 N HCI solution and the mixture
‘was extracted with EtOAc (3 x). The combined organic layers were washed with
brine, dried (MgS0,)}, filtered and concentrated under reduced pressure to give the
30 title compound 1013 (108 mg, 77% yield) as a white solid.
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g, 3.06 mmol) was next added and the reaction m xture wasnN3@miee2doe 80 C
for 24 h. The reaction mxture was diluted with water and extracted with
C61-16 (3 x). The conbined organic |ayers were washed with brine, dried
MpSO4), filtered and 15 concentrated under reduced pressure. The residue
was pur WOi0d@97%4# f| ash chromat ogr aphy (Hexane: Et OAc, PEF/CA3/40318yi el d t he
title conpound (5.1 g, 54%vyield) as a colorless oil b) Methyl

4' -met hoxy-3'-methyl -[ 1, 1' - bi phenyl ] - 3- carboxyl ate 20 To a degassed (argon,
10 min) m xture of 2-(4-nethoxy-3-nethyl phenyl)-4,4,5,5-

tetramet hyl - 1, 3, 2- di oxobor ol ane (500 ng, 2.01 mml ), 3-bronobenzoic acid
(446 nyg, queous 1 M Na2CO3 solution (6.3 nL) in DVSO (20
m.) was ?ﬁﬁlp%% ?&q 1 complex with CH2Cl 2, 132 , 0.16 muvl). The
reaction M-Amm@d&i vlesﬂt@:hs@roé-mthvk&owo -SH-pyigaldAbI At ur e was

aci dified V&]ﬁﬁ]&ﬁz&%ﬁi\l@f}géth%x?i ﬁﬂetﬁﬁ#ﬂ‘%ﬁh@% SArbegyiieaciyd th Et CAc. The

organi c | ayer was washé brine, dried filtered and
concentrated under reduced pressure. The crude resultl ng acid was

di ssol vegd id) 2@-2-%(01@% mbﬁhyﬁménym /5 RtraheHy- h,a@éﬁeﬁ@bor&hﬁer eal CH2N2

| ut t d :
 The res dud MUk E o BRPARPIBPUERS R SHva O Ehg OB EMETEPBR 20' 1) 30
t [ t hg12.00 §,s4commolyadd K30 ,68%4 il DM b iy .
4o ﬁ;\éfoxyq n%th U? y Q(mg Gcrzr;dgi v 89(316\71 Y Br3 solution in
cHedl 2 (3. ZP%H‘?_S %‘“’lﬁb {ﬂ%cj”\%ag @6‘}(3’8}1“ i ol %‘&‘JM JAMEY et hyl
4' - met hoxy -v&is-nexttauded frid ﬂJmeacpttrenytu]'e\Baa:IwathyBaf@fc(rﬂaﬁ ifye rehct®B - 23 15

Novenbefo 200, NRHA (AAEATA S0 A TR Bl CHRGL i3 M. The

reaction mxture was stirre en was coole to 0 C. MeOH
(5 m) was walkfdd x40@ mihanctrive d5ad mleisdfsﬂdl(M9§@4)af!ite(£‘d@nﬂ@ﬂncﬁﬁtratm n then was

extract ed VMnH%P (EHRE BByt e TR HERI AR a%) 480H G Gl washed wi th

brine, dried tere concentr ced 5 pressure.
The resi dudH %?é‘eﬁﬁ ¢-|4e1dt%glvefﬂha§ﬂﬁ%qwm @Jﬁaﬂaﬂ‘;%(YEﬂdM&aN@!@&’r@,, 10 to

159% to y| eld the title conmpound (278 ny, 85%y| eld) as a white solid. d)
Met hyl dro 5-nme 0X0- 5H- dlgt,)gl’l do[ 3, 2-b: 2", 3" -

e][1, 4] (¢ aztsﬁT{ﬂ'}%fVI’g‘byiFﬁaﬂlf'hﬁ %Wﬁmy"F?xés’W'Bw&ﬂW? arboxyl at e

e][1,4]diazepin-8-yl)ethoxyl-3-methylphenyl}-4,4,5,5-tetramethyi-1,3,2-
dioxoborolane
DIAD (1.93 mL, 9.80 mmol) was added dropwise to a solution of 11-ethyl-5,11-
dihydro-8-(2-hydroxyethyl)-5-methyl-6 H-dipyrido[3,2-b:2’,3'-e][1,4]diazepin-6-one
20 - (2.44 g, 8.19 mmol), 2-(4-hydroxy-3-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxoborolane (2.30 g, 9.83 mmol) and PPh; (2.58 g, 9.82 mmol) in THF (33 mL) at
25 °C. The reaction mixture was stirred at 25 °C for 72 h. The mixture was
concentrated under reduced pressure. The residue was purified by flash
chromatography {Hexane:EtOAc, 3:2) to give the title compound {3.11 g, 74% yield)
25 asa white foam,

¢) 4-Amino-4’-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido[3,2-b:2",3'-
e][1,4]diazepin-8-yl)ethoxy]-3’-methyl-[1,1’-biphenyl]}-3-carboxylic acid
A mixture of 2-{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2",3"-
30 . e][1,4]diazepin-8-yl)ethoxy]-3-methylphenyl}-4,4,5,5-tetramethyl-1,3,2-dioxoborolane
(160 mg, 0.31 mmol), methyl 5-bromo-2-aminobenzoate (143 mg, 0.62 mmol) and
KsPO4 (247 mg, 1.17 mmol) in 1,4-dioxane (10 mL) was degassed with N for 30
min. PdCly(dppf) (1:1 complex with CH,Cl,, 28.5 mg, 34.8 umol) and dppf (21.6 mg,
38.9 _umol) were next added and the reaction mixture was heated under N, to 80 °C
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10 A solution of DEAD (65 L, 0.41 mmol) in THE (0. 15 nl)s5wesnaddsmeover 2 h

to an ice-cold solution of

11-et hyl -5, 11-di hydr o- 8- ( 2- hydr oxyet hyl ) - 5- et hyl -

di pyrido[3,2-b:2',3 -¢e][1,4]diazepi n-6-one (100 ny, 0.34 mmol : prepared

accor di WQ %¥87644he net hods descri bed in WO 01/ 96338, RRTEWOI®THer eby

I ncorporated by reference), nethyl

4' - hydroxy-3'-methyl -[1, 1" - bi phenyl ] - 4- car boxyl ate (100 ng, 0.41 mmol ) and

15 PPh3 (108 ng, 0.41 mmol) in THE (4.0 nL). The reaction m xture was

stirred at 25 C for 16 h. An additional amount of DEAD (30 L, 0.19 mmol)

was added e'f1§he E&ﬁ@cﬁh@f&rﬂa&%%éh@erﬂ\%%d%&ér r@% &d préssufe :1fufézfthe16 h then was

concentrated under reduce ressure he resi ﬂa purified by flash

chr omat ogr dfHdue was tefardn El%&cﬁo ®k). Th9 OTQPB'C@V%WQWS!"P@ Wéh waeptdnd (136 nm,

78% yi el d) nﬂ?j anb bk (ﬁlO'rrILtji drlé’@gl\ﬁjso.; fitered and concentrated under reduced
-[2-(11-Ethyl-6_11- - 0X0-

e] [1, 4] di aP&sEHEgTRA f"l‘%‘%?ﬁ putifiec iy %ﬂ‘ c[":f’mft"gfﬁpb\h&\{%\‘}"' a@ﬁfbb‘xyl ic acid An

aqueous 51 thla&dlmglmahymtér@azausamveoqnmomlraL)WTm(tadL)t@da sol ution of

25 a1 1. 4] ARESYE TN BEOR Robisla 0 AC LG v added TBR Bigie Mooy byt oo

(136 ny, O0.skGed anasl® )’3forrlBTHEer(\Rasmohcemétdhbﬁﬁbr(rédlﬁedrbr)essuﬁ]é‘hm xture was

N T corBisedlents el UFe R B Bqls L QRONERUBR G L TRy 1 7 Eee0te

"~ . conbi ned orthpuesdtingsolition wesmaahaémtiE%Dt(hS mib).iThe aquboue ygrves0O4) , filtered

and co en r ' ' ompound 1013
(106" arBe v ordh deRBlin! SR WPHEPSHIGY bAy fleg BaraBEd WA ElOAT @ 0 0TPO DA 12
'PCT/ CA03/ 0@‘?1‘8—) MVF’QIEBQ O(QEM’WGI%ID}‘C* with water {15 mL) and brine (15 mL),

- 4- Ami no- 4" hidq (M&sc@,s *ﬁuére@aﬁd]fdﬁbénfﬂiéa lﬁmaﬁ{e&)éea BreSifs, T féstirelvikal 3, 2-Db: 2", 3°
e] [ 1, 4] di azepi n-8-yl ) et yl-[1,1" -bi phenyl]-3-carboxylic aci d

5 a) 2-(4- Iﬂytfﬁ%@-f@wﬁ@tﬁﬂ‘?%ﬂ {QQTUP'EF B@Q‘%@ﬁﬁ#@@ﬁ'}'ﬂﬂ#ﬁ@ﬂdl oxobor ol ane A

m xt ure of h
2 br om. o- nhﬁ(ﬁ\g;;ﬂgﬁg? @@%)111;}\}38 p?cﬂ&!e(tﬂ@tlt@& Zﬂnoomﬂwo)mﬁ) asayellow 62 mmol) in

- DvBO (360 9l R 260 W aler Wi duaeusisht NBYRCH $ptih - Dot VD i onpl o i ¢ h
~CH2C1 2, 7. Qéhte/ M%Cﬂ (B?‘IU‘JS nL Hﬁﬁh@@éﬁltlﬁ@&ﬁﬂloﬁﬂ@s frégenapa flopRiikelitxt Ur e was

heated to 80 ehd i sal of thaitd compoung 1034 (56 mg, 33% yield) as a white solid.

ExAMPLE 3 (ENTRY 1041) _
- 20 3-{4~[2-(11-Ethyi-6,11~dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2’,3"-
e][1,4]diazepin-8-yl)ethoxy]-3-methylphenyl}-5-isoxazolecarboxylic acid

a) 4-(Methoxymethoxy)-3-methylbenzaldehyde
To a solution of 4-hydroxy-3-methylbenzaldehyde (900 mg, 6.61 mmol} in CH.Cl,
25 (19 mL) was added Et3N (5.90 mL, 42.3 mmol) aﬁd chloromethyl methyl ether (2.00
mL, 26.3 mmol). The reaction.was stirred at 25 °C for 16 h. The reaction mixture
was diluted with EtOAc and was successively washed with aqueous 1 N HCI
solution, aqueous saturated NaHCO, solution, water and brine, dried (MgSO,),
filtered and concentrated under reduced pressure. The residue was purified by flash
30 chromatography (Hexane:EtOAc, 4:1) to give the title compound (630 mg, 53%
yield) as a clear oil.

b) 4-(Methoxymethoxy)-3-methylbenzaldehyde oxime
EtsN (1.68 mL, 12'.0 mmol) and hydroxylamine hydrochloride (320 mg, 4.64 mmol)
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10 mixture was diluted with EtQAc (1 L) and the resulti pgnsriski ®bs Was
washed with water (3 x 500 m-) and brine (500 nL), dried (MgSOH4),
filtered and concentrated wunder reduced pressure. The residue was purified
by flash chromat ography (Hexane:EtOAc, 4:1) to give the title conpound
(6.76 gwWBA8N44e|l d) as a yellow oil. 15 b) PCT/CA03/00718

2-{4-[2-(11- Et hyl - 6, 11- di hydr o- 5- net hyl - 6- oxo- 5H di pyrido[ 3, 2-b: 2", 3" -

e] [ 1, 4] di azepi n- 8-yl ) et hoxy] - 3- et hyl phenyl }-4, 4,5, 5-tetranet hyl -1, 3, 2-

di oxoborol ane DIAD (1.93 nL, 9.80 nmol) was added dropwi se to a sol ution of
11 -ethyl-5,1 1 -

iy dr o- & (e UG § Bk o s TrelekyrRitl Lo gh e AidBiniie Goo 4 1 41 o azepi n
mol ), 2- ( 4-h4samorly i3t 4dickareh2 my). JThe rebcionSnikieter wasstohighted faB 12 milh oxobor ol ane

e react | SRoRRRA S E AT TRty Wi fidaa 1D S > ©

concentr at eQ!IlC%ﬁ‘-i@iéﬁfY yashed aith wates aod brineTeried{(MabQulefiligead andicpmdeatated f | ash

chr omat agr apRy r@&éf‘cé&ﬁ?es&]r résidule e paiifiR by R8st rdRas@amgund (3. 11 g, 74%
yield) 25 as a white f

- 4-"Ani no- 4' (ﬁzxa(nfﬁt%wnmmwéﬁ W?GP%G%UR?EB%WO elgo%éynqldm)wlpero[ 3,2-b:2', 3

- e] [ 1, 4] dqum,ﬁpl n- 8-yl )ethoxy]-3 -nethyl-[1, 1" -bi phenyl]-3-carboxylic aC| d
A m xture

2-{4-[2-(11-et hyl -6, 11-di hydr o- 5- net hyl - 6- oxo- 5H-di pyrido[ 3, 2-b:2',3" - 30
e] [ 1, 4] di azg)Ettiyl 8-[4-(nethbryrdthaxyyatisthpiphayyi)-s-ibosatolératirixyatet hyl - 1, 3, 2- di ox

052 i) CRAPRms 0B i s <Nk WA REGCis Rl VA A1) "aas

.. degassed wirhl) wdte ddvied &Da sofition oPdGhathokypiclhoky:3imetbyipérezaldeliydh oGH2C] 2, 28. 5

"o eelo M SR ) s Bl i aCEES 08 L1

03/ 097644 merm@mlmwmhﬂ%q & hi reswitting wdloedlamsumsséveha&asb@dw@ht r at ed

. under rEdu%Qe&fSQ§§%fS§j1%ofu &1 \nfaf‘e‘?hl?ﬁ"lgnnwﬁﬁr H%ﬁgognﬁll@e@%ﬁg( 50 ni). The

organi c | ayer was was drled

(MySO4) 15 f |q00'éﬁn§€teéﬁﬂﬁ%m¢ﬂ prassae gkt the é@m@woum @éémgeﬂa%rhe resi due was

purified by;dd) gglaggm,pgmaography (Et OAc: Hexane, 1:1). 5 The resulting
met hyl ester was ssolved in MeOH (2 nL) and THE (2 nL) and aqueous 1 N

NaCH solution (2.0 m., 2.0 nmol) were added. The m xture was
d) Ethyl 3-(4-hydroxy-3-methylphenyl)-5-isoxazolecarboxylate

‘A solution of ethyl 3-[4-{methoxymethoxy)-3-methylphenyl]-5-isoxazolecarboxylate
- 20 (725 mg, 2.49 mmol) and aqueous 4 N HCI solution (6 mL) in THF (10 mL) was
.stirred at 25 °C for 16 h. The reaction mixture was diluted with EtOAc and
-successively washed with water and brine, dried {MgSQy), filtered and concentrated
under reduced pressure to give the title compound (434 mg, 70% vield) as a yellow
solid. |
25
@) Ethyl 3-{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-0x0-5 H-dipyrido[3,2-b:2',3’-
e][1,4]diazepin-8-yl)ethoxy}-3-methylphenyl}-5-isoxazolecarboxylate
DEAD (55 pL, 0.35 mmol) was added over 30 min to a solution of 11-ethyl-5,11-
- dihydro-8-{2-hydroxyethyl)-5-methyl-6H-dipyrido[3,2-b:2",3™-e][1,4]diazepin-6-one - |
30 (70.0 mg, 0.23 mmol), ethyl 3-(4-hydroxy-3-methylphenyl)-5-isoxazolecarboxylate
(86.5 mg, 0.35 mmol) and PPh; (91.8 mg, 0.35 mmol) in THF (2 mL) at 25 °C. The -
reaction mixture was stirred at 25 °C for 18 h. The mixture was concentrated under
reduced pressure. The residue was purified by flash chromatography
(CH.Ci:EtOAc, 10:1) to give the title compound (55 mg, 45% vield).
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stirred at 25 C for 18 h then was concentrated under redgeRénbee3mare. The
resi dual aqueous solution was diluted with agueous 1 N NaOH sol ution (50
m.) and the resulting solution was washed with Et20 (15 nlL). The aqueous
| ayer was 10 rendered acidic with aqueous 1 N HCl solution and was
extract 8P @44t OAc (3 x 30 nL). The conbi ned or garRGI/GAB/87¥Hashed wit h
water (15 nmL) and brine (15 nm.), dried (MgSO™4), filtered and concentrated
under reduced pressure. The residue was purified by reverse phase HPLC
(Conbi Prep ODS-AQ 50 x 20 mm 5 p., 120 A, MCN / water + 0.10% TFA) to
provide the title conpound 1034 (60 ng) as a yellow 15 solid. The acid was
treated with aqueous 0.1 N NaOH solution (1.14 nm_,1 equiv.) in water /

MeCN (3:1, 5 nL) and the resulting solution was frozen and | yophilized to
gi ve the sdlifdfiZH1tEthyl-6, Hedihydriod-weihyberano-SHipyrBB[:gb:3¥% yiel d) as a
white soli : : \Ya. B i ani

3 (4 12 (1 SR RPN RGeS tsoxagplpcabonpicsctd, 5 o g
e][1, 4] di az%&P'WlOB-‘);/P’Pé‘t%ﬂié‘]“?t%ﬁﬁw diggh-methyirés fipyideiSekyl i c acid a)
4- (Met hoxy g AJd ity BINIIB e} 5- : .
)6 o i s e Sk 10
was added HP@N-Q rgpolhgnd agsieaus il NpOHsalutian O 90k 1880 mBethY THE{Rer (2. 00
-, 26.3 m’fﬁl.)éa,nldﬂwdﬂ @mﬁuémm&e@%tizswedo@th.%e?ea‘cfwn ri:ﬁtul‘b\réﬁl? [1 eaction .
m xture was dilu t t OAC an . successi ve shed w th aqueous

N O Csol donginalotieuiset e et alied WS R EpUR KRR SRR, | e ar ed
(MS™®), fextractedwitaBtDAoqhapaid GH € (URDThe cadbisetorpardsiaymreweréhe resi due was
purified, by . . . ive the title
Conpount? ( S5 RE WiEafel bR @8 Mog ol G4 ahi ceftatda o

" 4- ( Met hoxy nreduved plesSuraetHeykéiding sblitovasdetumtddwithEEtQRC ( Hex@Be kL givelle 0 nmol ) and -
hydr oxyl am ‘ |, 0o . - r 2006 WO
051 007 teaa I pOBARERAG ok viel) SBk pdle (HhoEBAd A T¢fRaOR DRNHTPE

4- ( met hoxyrds REXE ndlrwastagiedioasiotidioryofdhg BEomgoundA39.8 mgrBOY8 i n 1, 4- di oxane
(12 nm). T Gy 14X ‘ ' ' iJred at 25 C
- for 3 d. Thhgm{rﬁzg]c-ljﬁﬂl’;@ %ﬂ;ﬁxﬁ@s%@ﬁ%@@%ﬁ% %oﬁgﬁ%&é?' '21&1%9 @luiwc%isi vely

- washed ¥ t (Hissalved ingvatenand MeCNItherciie calgiBmayas frozen anddyorhifigedte givent r at ed

s ) the corresponding sodium salt-of the title compound 1041 (40.5 mg, 100% yield) as

a white solid.

EXAMPLE 4 (ENTRY 1046)
20 5-{4-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2",3'-
.e][1,4]diazepin—B-yI)ethoiy}-3-methylphenyl}-z-furanecarboxylic acid

a) 5-(4-Hydroxy-3-methyiphenyl)-2-furanecarboxaldehyde
Pd{PPhj), (69.3 mg, 0.06 mmo!) was added to a degassed (N, for 15 min) solution
25  of 4-bromo-2-methylphenol (225 mg, 1.20 mmol), 2-formylfuran-5-boronic acid (177
mg, 1.26 mmol} and aqueous 0.4 M Na,CO; {6 mL) in MeCN (12 mL). The mixture
was heated to reflux for 12 h. The hot mixture was filtered and the cake was
washed with MeCN (6 mL). The filtrate was concentrated to half the volume and was
diluted with EtOAc. The resulting solution was washed with water and brine, dried
30 (MgS0,), filtered and concentrated under reduced pressure. The residue was
purified by flash chromatography (Hexane:EtOAc, 7:3) to provide the title compound
{115 mg, 47% yield) as a yellow solid.
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5 under reduced pressure. The residue was purified by fhanbveatvecamas ogr aphy
(Hexane: Et OAc, 3:1) to provide the title conpound (580 ngy, 86%yield) as a
clear gum c¢) Ethyl

3-[ 4- (et hoxymnet hoxy) - 3- et hyl phenyl ] - 5-i soxazol ecar boxyl ate 10 Et hyl

prop| oI‘XPé’-”’E"\éG‘GO m., 5.88 mml) and 6% WN NaOCl sol uPFBERAPOHEt er (10.8

m.) were added to a solution of 4-(nethoxynethoxy)- 3-nethyl benzal dehyde
oxime (570 ng, 2.92 mol) in THE (12 nlL). The reaction m xture was stirred
at 25 Cfor 2 h then was diluted with Et OAc. The resulting solution was
successi vely washed with aqueous 10% Na2S2G3 sol uti on, water and brine,

dried ('VQS?QM Eil#é—%%%ﬁ?&ﬂéé (;&w.agmm&hmwﬁetwmuﬁaﬁqah?ﬁure to yield

the title as a yell ow sol Et hyl

3- (4- hydr oxyet wrﬁéfﬂpvrpﬂﬂ%b;?@ Pl%ﬂﬁ'%ﬁ@@aﬁ-myl ate A solution of ethyl

3-[4- (et hcmxaﬁd?qewdsn?mm)més%emrbpﬁsé@m&e@m xsame 20 (725 ny,
2.49 mol ) and aqueous solution (6 % in THE (10 nL) was stirred

at 25 C f ordihygror- (HWérOK!éBéM)r%WeW%"b@'Byfﬂa@?cﬁ el W'@?PPEYQZA@P and

successigvelyasyag,tesh minbif) swalhgaroﬁ\pdnmﬂmenmrz-@ﬁanémmehjdbI(tﬂf ed and
concentr at ed under reduced pressure to %‘ﬁ t he |th c_?rg)ound (434 ny,
nlt_rfnq;{ﬁ:p 5°C.Th

70% yi el d) ™ ORHmmeland Fde (143 mg; 057 i) ar'2

' 3] Ei E]Zd( 11ewtlh‘yimxﬁsré.\&as1$th£dlat3)253°mﬁt iﬂB’lrw1 ﬁ\efmxﬁgﬁlwaélcpwermbagﬂjdbi 2',3 DEA 5
e i aze 0X met e - xazol ecar boxyl at e
(55110, 3aSoist bredaute THR 8y S BB Y AR Bt AT o s et by -5, 10

-di hydr 0- 8 ((Eemdzmgwaizylo)gﬂ&-thentlgdon@bbmﬂ YT mg 0§73 deldy g Rlee] [ 1, 4] di azepi n

- 6-one & dgpl .23 mmol ), ethyl
3-(4-hydro nethylphenyl) 5-i soxazol ecarboxylate (86.5 ng, 0.35 mmol)
and PPh3(91 8 ng, 0.35 mol) in THE (2 nL) at 25 C. The reaction m xture

was sti rre#'g_t 4_2‘,5*13: 1628 - J]hﬁpg%dg%fﬁy -Sx%@ﬁl—n‘?@? tgti g.tzegl under reduced

pressure § ‘pur x raphy (CH2CI 2: Et CAc,
10:1) to gu%sﬂm@zwlwﬁ-ﬂ)@b%nuelbm ﬁ@rl}-&mr)}qc@rlmxy lcacig” ... ... - 15

Novenmber 2Q0&ui¥PoIRANE7a44 b 1GARRAIPR Wer (0.5 mL) was added over 10 min
15 to an ice-cold solution of 11-ethyl-5,11-dihydro-8-{2-{4-(5-formyl-2-furanyl)-2-
methylphenoxylethyf}-5-methyl-6 H-dipyrido[3,2-b:2',3"-e]{1,4]diazepin-6-one (57.0
mg, 0.12 mmol), sulfamic acid (16.7 mg, 0.17 mmol) and aqueous NaH,PO, solution
(63.2 mg, 0.46 mmol in 0.5 mL water) in 1,4-dioxane (2 mL). The mixture was stirred
at 0 °C for 15 min then Na,S0; (17.3 mg, 0.14 mmol) was added. After 15 min, the
20 reaction mixture was rendered acidic (pH 4) with agueous 1 N HCI solution and
extracted with CH,Cl, (50 mL). The organic layer was washed with water (15 mL)
-and brine:(15 mL}, dried (MgSQ,), filtered and concentrated under reduced
pressure. The residue was purified by reverse phase HPLC (CombiPrep ODS-AQ
50 x 20 mm, 5 u, 120 A, MeCN / water + 0.10% TFA) to give the title compound
25 1046 (34 mg). The acid was treated with aqueous 1 N NaOH solution (67 plL, 1
-equiv.} in-water {15 mL) and MeCN (10 mL) and the resulting solution was frozen
. and lyophilized to-give the sodium salt of the title compound 1046 (33 mg, 53%
yield) as a white solid.
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f) 3-{4-[2-(11-Ethyl -6, 11-di hydr o- 5- net hyl - 6- oxo- SH di pys N\@mber2obs 2' , 3' -
e][ 1, 4] di azepi n- 8-yl ) et hoxy] - 3- met hyl phenyl ) - 5-i soxazol ecarboxylic acid A
sol ution of ethyl

3-{4-[2-(11-ethyl -6, 11-di hydr o- 5- met hyl - 6- oxo- 5H-di p I‘IdOIB
b: 2", 3' WO|%A97844di azepi n- 8-yl ) et hoxy] - 3- et hyl phenyl }-P§T4 71 ecar boxyl at e
(50.0 ng, 0.090 mml) and aqueous 1 N NaOH solution (0.90 nm., 0.90 mmol)
in THE (2 nlL) and McOH (0.5 nmL.) was stirred at 25 Cfor 1 h. The reaction
m xture was concentrated under reduced pressure, acidified with aqueous 4
N HCl sol ution and extracted with EtOAc (1 x) and CH2ClI 2 (1 x). The

conbi ned or hp100h € 10 washed with water and brine, dried (MgSO4),
filtered an once rated Under reduced pressure. The resulting solid was

triturated S4%@- (B:EIM' $.1 tsihyideo-B-onedhx)S-axeS H-dipyiidoldgrisgdtd (40 ng, 85%

el d) as $itaHédaPBo i, 0.078 mmol) was
' gdded)to aﬂgﬁd??wdoﬁ)ﬁ@bkﬂfréh%}aﬂng%ﬁ??(% 0 ng,’(ﬂgacl mol) in T?—|E (3

m.). After 45 min, the mxture was concentrated. The residue was 15

di ssol ved |a)|3ﬂﬁ3ue.r(4.amhdm [j-Dawethr3-fRaindtdrboxylate frozen and |yophilized to

$0006 yi o1 a)& é(?uréc’w%?%"g@%?ﬁ% Blnene- e Seidepy g, 1821 (40-° M
'5-{ 4- 2- ( 1ImiBblnybr Povider (Ba5ymsh; &ty hyls-rﬁmjymd@qudwsytmﬁlﬁ:ﬂ&lmmb 2,3 -
02 O oA NP A AT, T
0.06 ol ) Mitsreassditered and degastetetl yrider edyced Srasiire tegivathedie 25 of
oo RIS 18 oo SERL ) 2 or ! a5 boron o acid

m xture was heated to reflux for 12 h. The hot m xture was filtered and

the cake vy ensiisydiokioMihiotRetis ufligobidyaie vas concentrated to

hal f the volume and The resulting_sol ution was

washed wit hARglEgn %NGNQF (Hé mgir‘ieé(!"%@ ip W@@Ud)muf‘ﬁ’qstaé’fdé‘ﬂio‘%é miBRcent r at ed
-under r edu%dc@éo%ﬁﬁldﬁﬁsm'ﬁhﬁ eth§ry- %.M@ﬁenyntatméth% mantebaa&dx lefer omat ogr aphy

oo, Ot gt Ao B ) G4SQRPE R el sy @ ) 2 @
' . was stirred at 0 °C for 2C min then was heated to 90 °C for 1 h. The cooled mixture _
was extracted with EtOAc. The organic layer was washed with water (2 x) and brine,
dried (MgSQ,), filtered and concentrated under reduced pressure to yield the title
. compound {78 mg, 20% yield) as a white solid.
20
- ¢) Ethyl 5-{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-0x0-5 H-dipyrido[3,2-b:2’,3"
e][1,4]diazepin-8-yl)ethoxy]phenyf}-2-methyl-3-furanecarboxylate
DIAD (60 pL, 0.31 mmol) was added dropwise to a solution of 11-ethyl-5,11-dihydro-
- 8-(2-hydroxyethyl)-5-methyl-6H-dipyrido[3,2-b:2",3'-¢][1,4]diazepin-6-one (75.8 mg,
25  +0.25 mmol), ethyl 5-(4-hydroxyphenyl)-2-methyl-3-furanecarboxylate (75 mg, 0.30
mmol) and PPh; (80.0 mg, 0.30 mmol) in THF (3 mL) at 25 °C. The reaction mixture
was stirred at 25 °C for 48 h. The mixiure was concentrated under reduced
‘pressure. The residue was purified by flash chromatography (Hexane:EtOAc, 3:2) to
.give the title compound (64 mg, 48% yield) as yellow oil.
30
d) 5-{4-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-0x0-5 H-dipyrido[3,2-b:2’,3’-
-¢][1,4]diazepin-8-yl)ethoxy]phenyl}-2-methyl-3-furanecarboxylic acid
. A mixture of ethyl 5-{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-
b:2,3-e][1 ,4]diazepin-8-y|)ethoxy]phenyi}-2-methy!~3-furanecarboxylate (64.0mg,
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b) 15 November 2006

11- Et hyl -5, 11-di hydro-8-(2-[4-(5-fornyl -2-furanyl)-2-nmet hyl phenoxy] ethyl }-5
- methyl -6Hdi pyrido[3,2-b:2",3 -e][1, 4] diazepi n-6-one DI AD (107 L, 0.54
mml) was added dropwi se to a solution of 11-ethyl-5,11-

di hydr oW89/97pd¢dr oxyet hyl ) - 5- met hyl - 6H-di pyri do[ 3, 2- BCPCAB/MEB[ 1, 4] di azepi n
-6-one 5 (135 ng, 0.45 mnol),
5-(4-hydroxy-3-nethy|phenyl)-2-furanecarboxaldehyde (110 ng, 0.54 nmol) and
PPh3 (143 ng, 0.54 mmol) in THE (4 nL) at 25 C. The reaction mxture was
stirred at 25 C for 18 h. The m xture was concentrated under reduced

pressure. . B8 o ShiPaqiBSusPt NaDPckoliof L2l ook DM (o ane: 8 OKC,

3:2) togive t ound % r’rg_'_ as a e 10 yel |l ow
foam c) and THF (2 mL)was stlrred at25°Cfor3 h. The reactlon mlxture was concentrated

5= (4-[ 2- (1linédrivduckd grbsdivd)HE fes@uawabxshut&momw@nam @@lifhg2- b: 2", 3" -
13 L9 oS SRS 5 AR a5 e 10
'solution o ed over
rlnln t ﬁ5|5t 0 1€N1HCCMLﬁ|6|h cbi-539|au8 leRPaciid with EtOAc. The organic Iayer was washed

et hy ura
net hyl phenéﬂééf”@‘taﬁé g@en’éﬂeﬁﬁﬁgé@ﬂ)dﬁ%ﬁa aalﬁ[cgmfnﬁgtﬁa ur?er #Pp9ed4] di azepi n- 6- one
(57.0 nmy, pfhsm'enﬁmltlle conpduadiss rag,itch 1(hGol] weg susperddedimeatpr (dmil}aqueous
e Sl e e e e ) v (2,
mml ) was awddibtedyitheMeQd (vink) andiiee 2sultinggsiutionwas fteagnandiysphilizader ed aci di c
The or gl o idk 8 USmceobhdit cctfint Sl BTl oM Y6H (Bp g, F LR (50 B oo
(MyS™4), f Ppeadreyelgwisdidncent rat ed under reduced pressure. The re5|due was
purified by reverse phase HPLC (Conbi Prep ODS-AQ 50 x 20 nm 5 g, 120 A

MeCN / water + 0.10% TFA) to give the title conpound 25 1046 (34 ng). The
aci d was t EXAMRE Q{EVIRYAQ(®ous 1 N NaOH solution (67 L, 1 equiv.) in water

(15 ni}and 1MEghyisia dm:)dralsdnéthﬂ-s-fzs[atmeth 5(1Lméth9m-was frozen and
o 2 R e A SR s 25 SRR, 000, Cog™ *
03/ 097644 PCT/ CA03/ 00718 EXAMPLE 5 (ENTRY 1047)
A mixture of 2-{4-[2-(ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido|[3,2-b:2’,3"
e]diazepin-8-yl}ethoxy]-3-methylphenyl}-4,4,5,5-tetramethyl-1,3,2-dioxoborolane
(200 mg, 0.39 mmol), 3-bromo-4-methyipyridine (86.9 mg, 6.51 mmol) and KzPQO,

20 (248 mg, 1.17 mmol) in 1,4-dioxane (8.0 mL) was degassed with N for 45 min.
PdCi;(dppf} (1:1 complex with CH,Cl,, 28.4 mg, 38.9 pmol} and dppf (21.6 mg, 38.9
umol) were next added and the reaction mixiure was stirred under N in a pressure |
tube at 100 °C for 16 h. The cooled mixture diluted with EtOAc (25 mL) was filtered.
The filtrate was concentrated under reduced pressure. The residue was purified by

25 flash chromatography (EtOAc:Hexane, 4:1 to EtOAc) to give the title compound

1076 (154 mg, 82% yield) as a white solid.

EXAMPLE 7 (ENTRY 1077)
11-Ethyl-5,11-dihydro-5-methyl-8-{2-[2-methyl-4-{4-methyl-1-oXxido-3-
" 30 pyridinyl)phenoxylethyl}-6 H-dipyrido[3,2-b:2",3’-e]{1,4]diazepin-6-one

A solution of 5,11-dihydro-11-ethyl-5-methyl-8-(2-[2-methyl-4-(4-methyl-3-
pyridinyl}phenoxylethyl}-6 H-dipyrido[3,2-b:2',3"-e][1,4]diazepin-6-one {114 mg, 0.24
mmol) and MCPBA (62.6 mg, 0.31 mmol) in CH,Cl; (10 mL) was sfirred at room
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5-{4-[2-(11-Ethyl -6, 11- di hydr o- 5- net hyl - 6- oxo- 5H di pyr i t®fdehbé: b6 3' -

e][ 1, 4] di azepi n- 8-yl ) et hoxy] phenyl } - 2- net hyl - 3-furanecar boxylic acid 5 a)
Et hyl 5-(4-am nophenyl)-2-nethyl - 3-furanecarboxyl ate A m xture of ethyl

2- net hyl - 5- 34 ni t rophenyl) - 3-furanecar boxyl ate (500 1.82 mmol), iron
powder Y@9&%764h 811 ny, 14.5 mol) and aqueous 1 NPFECAGHOTSi on (0. 36
m., 0.36 nmml) in EtOH (5 nL) was heated to reflux for 2 h. The reaction
m xture was filtered and concentrated under reduced pressure to give the
title 10 conpound (396 ng, 89%yield) as a brown oil. b) Ethyl

5- (4- hydr oxyphenyl ) - 2- net hyl - 3-f ur anecar boxyl ate A solution of NaNO2 (111

1.61 cold
sn!ljspenm OE‘T%Qer%tﬂre"@ltsﬁz 161 é%ﬁﬁéomﬁtﬁﬂggdﬁ}éﬂ Itﬁ E@ﬁbr (tgﬁer%l'gggo@%l ate 15 (395
ng, 1.61 mesufting ﬁolawmgvafhm w:ﬁseaue@yﬁ u@%mzﬁa@zsmqon (Fnd0omdacti on mixture
was stirrecqgabodd NaHCD), s&ﬁ‘hdﬁ‘(@ xHh‘?ﬁL)Weﬂ@@ﬁﬁﬂaﬂocbrﬁg (10 hey, thknlaried’he cool ed

m xture vvas extracte The or gani ¢ | ayer was washed with water

(2 x) and dMeREs) f'"ﬁfeldé‘ad E‘R@S@Bted pridiey @FE?Pda%‘?fs'd'Sn ePid¥eWatinder reduced

er B es )s ulrE %ht ?Jumneal by flaftechirorhatBgrapiyned @ive the( i€ coBpoudd 077 @beg, a3%dickf)i t e sol i d.
c) Ethy

5-{4- [ 2- (1PS&WP SR 1_ di hydr o- 5- met hyl - 6- oxo- 5H- di pyri do[ 3, 2-b: 2", 3" -

e][ 1, 4] di azepi n- 8-yl ) et hoxy] phenyl } - 2- net hyl - 3-f ur anecar boxyl ate DI AD (60

L, 031m7rg opwi se to a solution of 11 -ethyl-5,1 1 -dihydro-
8- (2- hydr 0¥y xwﬁ-e%@@fﬁéoﬂé) 6H- di pyrido[ 3, 2-b: 2, 3' -] [ 1, 4] di azepi n- 6- one

g 7(548hng A3-E3h i, tirdihydro-Strethyl-8- 2-[4-(4-py|t-)|d|nyil)pheno?\;]gthyl} BH(; - N
Vi@dr o 537 AERA Vhaiss bl ar boxyl at e ng, O. o
andPPh?]g( B@W%H'%béo%r#d'%g%ﬁ%g m.) at 25 C. The reaction nixture

was stirred at 25 C for 48 h. The m xture was concentrated under reduced

pressure. 2-[4-BHeRfefskyfbheh{n cimg,flash chr omat ogr aphy (Hexane: Et OAc,
3:2) to gwe tﬁmt?‘tﬁ‘ee cow’%u?lﬁ 48% vyi el df as yeI low oil. 30 d)

5-{4-[2-(1fd E?FFWM‘@OMQ&%WWBDW%FW|Oeﬂe&ﬁﬁngNa 43, 2-b: 2 , 3" -
e][1, 4] di aqﬁmnwnﬁtrwkm{elnmsmbﬂbaauI(ésozn@atdmma) ﬁlﬂrﬁ'ﬁﬁ@ﬂﬂth@xw ic acid A

m xt ure of

© - {4-[2¥ 1I'Y%'P¥f;9l“‘q§’ (194 gyt BBy ASHERHS 1Y HiRel2Cysolyion, (4 QBN o-
b 2", 3" - e] [MaCN @iralg EDietedttivh Jrdttlre ¥ah REaoy lojss2cimts .| Trk-dodle@necar boxyl at e
_ (64.0 ng, shs?’é)ension was filtered and the resulting solid was washed with aqueous MeCN.
The filtrate was extracted with CH,Cl,. The organic layer was dried (MgSO,), filtered
and concentrated under reduced pressure. The residue was purified by flash

20 chromatography (EtOAc) and combined with the solid obtained by filtration to give

the title compound (247 mg, 94% yield} as a white solid.

b) 4-(4-Hydroxyphenyl)pyridine
A solution 4-[4-{phenylmethoxy)phenyljpyridine (1 20 mg, 0.46 mmaol), Pd(CH)./C
25  (20% wiw, 10 mg) and aqueous 1.0 M HCI sclution (0.5 mL) in MeOH (20 mL) was
- stirred under a hydrogen atmosphere (50 psi) for 17 h at 25 °C. The catalyst was -
removed by filtration, EtN (0.1 mL) was added and the filtrate was concentrated
under reduced pressure. The residue was treated with hot THF. The resulting
suspensidn was filtered and the filtrate concentrated under reduced pressure to give
30 the title compound (69 mg, 88% yield) as a beige solid.

c¢) 11-Ethyl-5,1 1-dihydro-s-methyl-B—{2-[4-(4-pyridinyI)phenoxy]ethyl}-sH-
dipyrido[3,2-b:2’,3"-e][1,4]diazepin-6-one .
A solution of DIAD (96.9 pL, 0.50 mmdl) in THF (0.5 mL) was added dropwisetoa
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15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 0. 12 nmol 1sapterasgvesmes 1 N
NaCH solution (2.00 nL, 2.00 mol) in MeOH (2 n.) and THE (2 m-) was
stirred at 25 C for 3 h. The reaction m xture was concentrated under
reducedﬁp(é\%z%ure. The residue was diluted with water and the resulting

sol utio P#&ned with Et20 (3 x). The aqueous | ayHCHEAYAKIHi fied with
aqueous 5 1 N HCl solution (pH 3) and extracted with Et QAc. The organic

| ayer was washed with water and brine, dried (MgSO™4), filtered and
concentrated under reduced pressure. The title conpound (53 ng, 0.11 mmol)
was suspended in water (5nL) and treated with aqueous 0.1 N NaOH sol ution

(1.06 ml, Ogghhi 0. AR 7=]a GRVT S ¥ ) b)wand the
resul ting s%%l'? Fgﬁ{%\e/atgﬁ{‘gﬁgrzaelwd%%q %E%’?%tb%%mfgﬁ'%%“gﬁwoﬁzeﬁ%bﬁ respondi ng
sodi um sal telJldigrepini-pne (dBXmeUHI MOWD, 4-BohyiwxyPrenylipyddinn (618ma pal e yel | ow
solid. EXAMPséEmholyahd BPh,138 g, 0.50 mmoB mngu; (5.0 mL) at 25 °c.h The mixture

11-Ethyl -5, 11-di hydro-5-net hyl -8-{2-[2-] | -4-(4-nmethyl -3- 15
pyri di nyl) pﬁ%ﬁfé‘?ﬁ%@&%%m%ﬁ%iTBW‘?a(%‘[“SF'%‘mbq %aﬁ@“c‘%?]‘?‘fgﬂ]‘%ré‘i@ﬁ?%- 6-one A
r2ri ?El uEg 5}()f tpreslsure anf the rrt]asigue wgs puritfiﬁd by %ash chromatog_raphy _(EtOA% to2 b:o' 3
-{4-[2-(e - 2 [ i,
e] di azepi n%bﬁf)qigl%h%gvfx’fiqﬁa? Hﬁ%‘lﬁ’ﬁm P@Bi‘?@@%y&%t hyl - 1, 3, 2- di oxobor o
| ane (200 ng, 0.39 nmol), -3-brono-4-nethyl pyridine (86.9 ng, 0.51 mmol)

and K3PO4 mmol) in 1,4-dioxane (8.0 nL) was degassed with
N2 for 45 Zn%r?%%@ﬂ%})pﬁa (1:1 conplex with CH2C1 2, 28.4 ng, 38.9 nol)

and dppf (2ti-Bthyigd,1Bdihgdro-Smethyl-GdP-£4-tlexnidadrgyddiaphphenexylethythibdh ni xt ure
was sti g edy; [3,%:1,3,6%5}2@%%#@5_&&% at 100 C for 16 h. The cool ed

m xture diluted Ww'th Et ) was filtered. The filtrate was
concentrated under reduced pressure. The residue was purified by 25 flash

chr.onat ogr ; infieale ] . i i ca gonmpound

1076 (154 w@ggibﬁg?p )%gedéh’@ﬁl? iy S (b Byinfiot Eﬁf}%‘?"ﬁ%’%m 11

- Et hyl - 5, 1 PYPRISarHR 3-¢ldviidiazepinioned 458 1mg, P12 mmel)ARdMGPBA GXi0do- 3- 30
1 e300 ddhegen ¢ e
solution o - di,hydro- 11- - 5- -8-{2-[2-nmet hyl -4- (4-ne - 3-
pyri di n{}ﬁ )p‘i‘?@?@ﬁﬁegf‘ﬁ%’ }'@‘%’Pﬁ‘ﬁ?rﬁ%‘?ﬁ"’c@{%}'?}/ﬁdﬂe,& s["é']f'Ff‘L,bﬂf‘?Yieéi‘fepi n- 6- %ne (114
ng, 0.24 mphhge BPLC (EIBiPreS ADB-AWS0 R 28 M., )20 A, MECICLD. 1080TPA) was stirred
al TOOM  ater + 0.10% TFA) to give the title compound 1081 (25 mg, 54% yield) as a white

solid.

20  EXAMPLE 10 (ENTRY 1093)
8-{2-[4-(2-Amino-4-thiazolyl)-2-methylphenoxylethyl}-11-ethyl-5,11-dihydro-5-
methyl-6H-dipyrido[3,2-b:2’,3’-e][1,4]diazepin-6-one

~ a) 4-(2-Amino-4-thiazolyl)-2-methylphenol
-~ 25 Thiourea (79.8 mg, 1.05 mmo}) was added to a solution of 2-bromo-1-(4-hydroxy-3-
methylphenyl)ethanone (200 mg, 0.87 mmol) in 1,4-dioxane (15 mL). The reaction
mixture was stirred at 25 °C for 24 h. The resulting suspension was filtered and the
solid was washed with 1,4-dioxane and dried under reduced pressure. The solid
was suspended in water (30 mL), pH 7 buffer solution {15 mL) was added and the
30  mixture was extracted with EtQAc (3 x 50 mL). The combined organic layers were
successively washed with water (20 mL}) and brine (20 mL), dried (MgSQ,), filtered
-and concentrated under reduced pressure. The residue was purified by flash
-chromatography (Hexane:EtOAc, 1:1) to give the title compound (180 mg, 100%
yield).
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-31 15 Novenber 2006 WD 03/097644 PCT/ CA0O3/ 00718 tenpergidigntdepfood h. The
reaction mxture was diluted with EtOAc (50 m-) and the resulting

sol ution was washed wi th aqueous 10% Na2S2C3 solution (3 x 10 nL), aqueous
NaHC®3 sol ution (3 x 10 nL), water (10 nL) and brine (10 ni then dried
(MySOs) WOBY844ed and concentrated under reduced predSTIGAOAHE resi due was
5 purified by flash chromatography to give the title conmpound 1077 (55 ny,
47% vyield) as a white solid. EXAMPLE 8 (ENTRY 1090)

11- Et hyl -5, 11-di hydr o- 5- net hyl - 8- (2-[ 4- (4- pyri di nyl ) phenoxy] et hyl } -6FF 10
di pyrido[3,2-b:2",3 -¢e][1, 4] diazepi n-6-o0one a)

4-[ 4- (Phenyl nmet hoxy) phenyl ] pyri di ne Pd(PPh3)4 (10.0 ng, O. 01 nmol ) was
added to a degassed (N2) m xture of 4- (phenyl net hox?l/ hen | boroni c acid
(230 ny, 1.0)$ %1(§-Amnq;ﬁﬁwawﬂ AMethviehanpuylethyBrit Tcrshyl So-giydre- 00 ol ),

Wfd'oﬁﬂz -bd:,9- e.l]ﬂ1 ﬂdlhﬂepu"\@-@ﬂeM nm.). The reaction mxture

agueous 1 M-hes
was - heat ed t ? C for ool ed suspension was filtered and the
resul ting Q)é)pf'%l \%@%éﬂé’ﬂ"% "t’"’l? QQS%WBEW'%@‘@“ icerpRld gqlytiop gt H1-¢4AM- ext r act ed
- with C{-I%Cl $d1 1HilBydPg- gthszdrgmmm) -Basetigf- g_ﬁdim@ﬁm—b 2 Bt § Qﬂjdﬁfi:eplﬁisg 1 ash 20
. concentrate er ced. pressure e rified by flas
“chr omat ogr & WI’—_’FM % BRgh-& o(?rﬁ"}'ﬂé’d" qual éj'&ﬁ‘?r@"ﬂﬂf P By filtration
to give tmamol) andPRG(PEEUMG, 1 D4Tmolyin W{d@nﬂ.dﬁeasacﬂomdnlxtwe wad i d. b)

B T e

sol ut | on (0\!95 putified by puistid tyzéverde)phasesHPISE (ComelziPrep AOS-AQ B§ d20gem at nospher e
(50 psij, f o enny, on, Et3N
(0.1 ™) it VR BeR oot 168 PARBLY Baotkon) LEGRAIAE rMlorbhechié 864 00

pr essure. 'BH&Ofrtbsllﬁﬂw"mgnd 16031(61P mg, 2 %hdeld) sk whilessolicbsul ting  suspensi on
was filtered and the filtrate concentrated under reduced pressure to gi ve
30 the title conmpound (69 ng, 88%yield) as a beige solid.

c) 11- Et hyl BJAMLWH?UT&Y@%H hyl - 8- (2-[ 4- (4- pyri di hyl ) phenoxy] et hyl } - 6H
di pyri do[ 3,13-Ethg-5, Bi-difi}dirb-g{2 s 3T ANIaLs1A0R)-2-methyiphenoxy]ethyl}-5-

15 methyl-6H-dipyrido[3,2-b:2",3'-e][1,4]diazepin-6-one

- a) 2-Methyl-4-[1-(triphenylmethyl)-1Himidazol-4-yl]phenol
A solution of 2-bromo-1-(4-hydroxy-3-methyiphenyl)ethanone (400 mg, 1.75 mmol)
in formamide (10 mL) was stirred at 190 °C for 5 h. The excess formamide was
20  distilled under reduced pressure. The residue was taken in EtOAc (50 mL) and the
- resulting solution was successively washed with pH 7.0 buffer solution (10 mL.),
~ water (10.mL) and brine (10 mL} then was dried (MgSQ,), filtered and concentrated
under reduced pressure. A solution of the residue, Et;N (0.88 g, 8.73 mmol) and
triphenylmethyl chloride (584 mg, 2.10 mmol) in DMF (10 mL) was stirred at 60 °C
25 . for 3 h. The reaction mixture was cooled to 25 °C, acidified with aqueous 1.0 N HCI
- solution and diluted with EtOAc (200 mL). The resulting mixture was successively
- washed with water (3 x 50 mL) and brine (50 mL), then dried (MgSO,), filtered and
- concentrated under reduced pressure. The residue was purified by flash
_ ‘chromatography (Hexane:EtOAc, 1:1) to yield the title compound (514 mg, 71%
30 yield).

b) 11-Ethyi-5,1 1-dihydro-8-{2-{2-methyl-4-[ 1-(triphenylmethyl)-1 H-imidazol-4-
yilphenoxylethyl}-5-methyl-6 H-dipyrido{3,2-b:2’,3’-e][1,4]diazepin-6-one
DEAD (90.7 uL, 0.58 mmol) was added dropwise to a solution of 11-ethyl-5,11-
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A solution of DIAD (96.9 L, 0.50 mmol) in THE (0.5 nL) waRoaffhef20@sopwW se
to a -32 15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 sol uti on of
11- et hyl -5, 11-di hydr o- 8- ( 2- hydr oxyet hyl ) - 5- met hyl - 6H di pyrido[ 3, 2-b: 2", 3" -
e] [ 1, 4] di azeg)l n- 6-one (100 ng, 0.33 mmol), 4-(4-hydroxyphenyl)pyridi ne
(61.0 mYOU3E%E rmpl) and PPh3 (132 ng, 0.50 nmol) i PCRGAYTEE ni) at 25 C.
The m xture was stirred at 25 C for 16 h. The reaction m xture was
concentrated under reduced 5 pressure and the residue was purified by
flash chromat ography (EtOAc to Et OQAc: THF, 4:1) to yield the title conpound
1090 (70 ngy, 46%yield). EXAMPLE 9 (ENTRY 1091)
11- Et hyl - 5, R @rtipyhdey Rz 6-

chrlyufh- 9-121 6)%&%8{%&% ﬂ‘g{ igJy 5 %ib;[@ﬁfdagé pin-6-one

nyl ) phenoxy] €t hyl I'azepl n- 6-one A
Sé ?J»P i on OfJI m%, 48 mmol), 2- meﬁmyl-d, -1- ([rlphenylmethyl) 1H-imidazol-2 -yl)]phengl (200

11- et hyl - 5, ihd,-0HBWMbIP alit PPi,TYS T Mg, {058 rdmb# indSHF @D ML) hdseaoridret hyl } - 6H

di dol[ 3, d and MCPBA

(370 Sy 'Tﬁﬁ?ﬁﬂ%} atezlfr[ 6 BimAs Wap oshcgatated ke e seesepotie, h The

-m xt ]th_reds/vgsreélaummm‘hembmsgnm?glggngpgp(tmi%m-es o ggcaﬂtotglge tﬁmﬂgduel\ggsA
rifie i Pre - X mm : ,

pl\/gcll\l + 0. 1%%@&%@689@525&1%1{5&:0% TFA) topgi ve the title conpound 1091 (25

ny, 54% yi el d) as a white solid. 20 EXAMPLE 10 ( ENTRY 1093)

8-{2-[4-(2- A | 5, 11-di hydr o-

£l b a1

4- (2- Am no- methvﬁ- SIPVWOIQ##E?’WHM zepip-6Fah®urea (79.8 ng, 1.05 mml) was

a ded tﬂ) aﬁ&ildﬁoh%ﬁﬂ&thﬁ smomdbo.é (Hét Mﬁxm bmlemﬁﬂ#)et hanone (200

i

. H’) di oxane nmxture was stirred at
--25 c f or 24m azomevllpmm?thtfj} §wﬁy Gﬁym@ ? P12t-%1931&419|@éeﬂ"h§‘°”§o| id was
was heddwdt R1do Mg . wlgﬁﬁl)nﬁﬁ&itriﬂﬁirgéighﬂf'ﬂ@df (@ I H)?ﬁ@l—%l? wéghﬁrrg%" :jd \(Ijvatsh
suspended in uf fer sol ution was added an e
30 mixture %@%?&' ﬁg‘cg%r%@ﬁ Wﬁ&&aﬁ§°§&°aﬁﬁatﬁi’_)‘“de¥@“ﬁ5’?ﬁ?%éﬁ- organic
| ayer s wer erhesesiduasas\palifediasbatsaphabe Hate(cdrﬂﬁpmb)marmm kme (20ni), dried

E)lI\J/? ISfO|4 ) HS L;;rllr%\;a ed1 20<’}\n ﬁlle&gln Cg ? 6°/I; q‘kﬁ (}Iwgt%(rjg I’0 1 Og/od'H'-cA% to ive t g ltjnﬂgoro;lrcpe%c residue was

‘acid salt of the title compound 1094 (82 mg, 70%-yield) as a white solid.

EXAMPLE 12 (ENTRY 1095}
11-Ethyl-5,11-dihydro-5-methyl -8-{2-[2-methyl-4-(1-methyl-1H-imidazol-4-
- 20 yl)phenoxylethyl}-6H-dipyridof3,2-b:2’,3'-e][1,4]diazepin-6-one

A 60% dispersion in oil of NaH (10.5 mg, 0.26 mmol) was added to an ice-cold
solution of compound 1094 (54.5 mg, 0.12 mmol) in THF (3.0 mL). After 30 min, Mel
- (87 mg, 0.26 mmol) was added and the mixture was stirred at 25 °C for 2 h. A few
25 - drops of AcOH were added to the reaction mixture. The mixture was concentrated
under reduced pressure and was purified by reverse phase HPLC (CombiPrep ADS-
© AQ 50 x 20 mm, 5 1, 120 A, MeCN + 0.10% TFA / water + 0.10% TFA) to give the
- trifluoroacetic acid-salt of the title compound 1095 (31 mg, 56% vield), which
contains 31% of the 1-methyl-1H-imidazol-5-yl isomer.
30
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chromat ogr aphy (Hexane: Et OAc, 1:1) to give the title conpruvéhbedfd0s my, 100%
yield). -33 15 Novenber 2006 WD 03/097644 PCT/ CA0O3/ 00715 b)

8-(2-[4-(2- Ami no-4-thiazol yl)-2-net hyl phenoxy] et hyl }-11-ethyl -5, 11-di hydro-
5-nmet hyl - 6H-di pyrido[3,2-b:2',3" -e][1,4] di azepi n-6-one DEAD (192 ngy, 1.10
nmol ) \A)é'Q é/ﬁ%f‘g dropwi se to an ice-cold solution of PETEARNTE

5, 11-di hydr o- 8- (2- hydr oxyet hyl ) - 5- et hyl - 6H-di pyrido[ 3,2-b:2',3" -¢e][1,4]dia
zepi n-6- one (274 ng, 0.92 nmol), 4-(2-am no-4-thiazolyl)-2-nethyl phenol
(190 nmg, 0.92 mol) and PPh3 (289 ngy, 1.10 nol) in THE (10 nL). The
reaction mxture was stirred at 25 Cfor 2 h then was concentrated under

reduced pre5ampee 13 éaﬁrpryeﬁ,b ue was purified by purified by reverse phase
HPLC ( Combi Pre 10 511, 120 A, McCN + 0.10% TFA / water

nm
+ 0. 10% TFA)- E‘BY’Q'? de*hh@’%&{a‘MdWﬂ@éW'@ wk2-methylphengxryleMiyiMsr t | e conpound

1093 (119 rfEethp/SA-ipgh éae%ﬁzwagr ﬂcﬁ&bpm-s-ﬁ%eANPLE 11 (ENTRY 1094)
11-Et hyl -5, 11-di hyd ro- .

m dazol - 4-yl) - 2- et hyl phenoxy] et hyl }-5- 15 . :
net hyl - GH ) |1Y-rﬂtlﬁm-[aliz-@-fbr%yl-ﬂ-me@ﬂ)ﬂﬁheﬁbdy)éﬂ\@msmEthﬁiﬂ?o%)methyl-SH-

e S
‘ L ?; {nlalml gg fﬁ&l%h of\RIADYBHS jil§ @, 1BtmradPin THF0.8 ML) wad hﬂﬁéﬁb@@ﬁﬁsl eft@ﬁmim( gg V\rrlre_‘)s 20
and the-r 300 1 TERGE R LARe e bR S RO A S ot er
& fso: ution ( H[1@idiazepinmétone (4300mgyrl1)adammedoll Mihydrokyd8-mudthylkieheaidahgde @00 ]ed g} MySO4) ,
t t i t

 resi dud® iR TN AdFen, CHSHa SHEHIRH RTREL BLLABGNIT T o' (534
210 mmol ) mikduBas(stitedat)26kadorstti h. Thelreattiodnigusvaseon@nhiated bedareact i on

' ' Yy HCl | uti d
LGS ¥ TRSERAL g A B BB, 01 LS,
wi-th wat er (EQAetgeens; 1:3haielst the Stig @mpeund (38hag, e1% Keldi.MgSO4), filtered and

concentrat ed under reduced pressure The residue was purified by flash

chr onmat ogra5)h¥ gHexa e; Et OAc, tq yield the title conmpound (514 ng, 71%
30 yiel® 11-Ethyl-5,11-dihydro-8- {2-[4~( H-lmldazol-z-yl)-z-methylphenoxy]ethyl}-s-

methyl-6H-dipyrido[3,2-b:2’,3’-e][1,4]diazepin-6-one
A solution of 11-ethyl-8-{2-(4-formyl-2-methylphenoxy)ethyl]-5,11-dihydro-5-methyl-
6H-dipyrido[3,2-b:2',3"-e]{1,4]diazepin-6-one (107 mg, 0.26 mmol), glyoxal {(40%
‘wiw, 0,20 mL, 1.25 mmol), aqueous 15 M NH,OH solution {3.0 mL) and NaOAc
20 (84.0 mg, 1.02 mmol) in MeOH (6.0 mL) was stirred at 25 °C for 21 h, Agueous 1.0
M Na,COj3 solution was added and the mixture was extracted with EtOAc (2 x}. The
combined arganic layers were dried (Na,SO,), filtered and concentrated under
reduced pressure. The residue was purified by flash chromatography (EtOAc to
EtOAc.THF, 7:3) to give the title compound 1096 (30 mg, 26% yield) as a pale
25  yeliow solid.

EXAMPLE 14 (ENTRY 1097)
11-Ethyi-5,11-dihydro-5-methyl -8-{2-[2-methyl-4-(1-methyl-1 H-imidazol-2-

- yl)phenoxylethyl}-6 H-dipyrido[3,2-b:2',3’-e][1,4]diazepin-6-one

. 30
' A mixture of 11-ethyl-5,11-dihydro-8-{2-[4-(1 Himidazol-2-yl)-2-

- methyiphenoxylethyl}-5-methyl-6 H-dipyrido[3,2-b:2",3"-e][1,4]diazepin-6-one (20.0
mg, 0.04 mmol), aqueous 5 M NaOH solution (15 pL, 0.05 mmol) and Mel (10 pL, .

- -0.16 mmol) in MeCN (2.0 mL} was st_i_rred at 25 °C for 1 h. The mixture was

 236-




b) 15 November 2006

11-Ethyl -5, 11-di hydro-8-{2-(2-nethyl -4-[1-(tri phenyl net hyl ) - 1H m dazol - 4-
yI]phenoxy}ethyI} 5- et hyl - 6Hdi pyrido[ 3,2-b:2',3" -¢e][1, 4] di azepi n-6-one
"DEAD (90.7 L 58 nmmol ) was added dropwi se to a solution of 11-ethyl-5,11
-34 15 Wé’ﬁ?i&‘}“ 2006 WD 03/ 097644 PCT/ CA03/ 00718  PCT/CA03/00718

di hydr o- 8- ( 2- hydr oxyet hyl ) - 5- net hyl - 6H-di pyri do[ 3, 2-b: 2',3" -e][1, 4] di azepin
-6-one (143 ng, 0.48 mol),

2-nmethyl -4-[1-(tri phenyl met hyl )-1Hi m dazol - 4-yl )] phenol (200 ngy, O0.48
mmol ) and PPh3 (151 ng, 0.58 mml) in THE (10 nL) at 25 C. After stirring
for 2 h at c%ﬁce%rat%&ﬁnﬁ@r*éd%@%%ﬁsu?@ b&red fn?&@&l&(emeerxtréﬁgmﬁﬁﬁﬂéﬁ )Ssure The 5

resi due was_purif togra g to give
the title @shgba ﬁ@nrelm@q)org@'nc layers e q”ed (r&a)g 0,), filtered and concentrated

11- Et hyl - 5, uhae:d'bdil)bdﬂﬁregsdrg ﬁh@Té%tﬁwdypdﬁmlbym&s)eﬁa@ﬂm phenoxy] et hyl } - 5-
nmet hyl - 6H—d|§n\{lr|do di azepi n-6-one 10 A sol ution of

[3,2-b
11- et hyl - 5, (EPMBPHRPALS- éQ(S?X{@ 'ﬁ@t%w 1494 Me *r?al*.%WFﬁémaWrOﬂU%
i m dazols 4-THA) ww%qna}rmhmé&enéaa@&éwénmfaIcwbmahaai(etn rag R e] [ 1, 4] di azep
I n-6-one V\é/é?g ng 26 ol ) and trifluoroacetic acid (8.0 mL) in CH2C 2
(8.0 m) wa®'94ep r“@'ﬂes%ﬂd 25 Cfor 3 h. The reaction mxture was
concentrated under reduced pressure. The residue was purified by reverse

phase HPLCW&E‘;%(F&@QﬁgﬁQ 50 x 20 15 mm 5 ; 120 A, MeCN + 0. 10% TFA /
A . .

water + 0O the trifluoroacetic acid salt of the title
“conpound 109-EthD, tiedihydros8y{2hd) H-irpidazoitiiyl)e2-methyipheBxdiEtbi}62 ( ENTRY 1095)

20 y1) ptendy A ApFTeIR 0 o elt et | ) () G e n- - one. A 60%

di spersion in oil of NaH (10.5 ng, O.26 rrrml) was added to an ice-cold

sol Ut on- ofs) g AApRBic et oW . Bl i ooy ATer 50

mn, Ml (37 hé m xture was stlrred at 25 C
for 2 h. A‘#@WdQ@s%iP@p% -QJH, G'GF?%F'@"added to the reaction nixture. The

m xture wasxsams.eatusmquzmmdsao Q&ﬂHP(ﬁ@&'ﬂfﬁa@Meﬁ@%gW&é'ﬁérﬁd by
reverse phase McCN + 0. 10%

TEA T a8 erCereal] BT A5 e BBy oA BT YER ] sal ¢ of 1 he
title corrpqupyddom% . Qleymg;duaﬁé%w@deqaso M) 1081 mRem t4brBimo-21% of the
A-methyl -1 e Bhdas X redng. 1 70 NG and PPhs (629 mg, 2.40 mmol) in THE (20 mL)
at 25 °C. The mixture was stirred.at 0 °C for 3 h. The reaction mixture was
concentrated under reduced pressure and the residue was purified by flash
20  chromatography (Hexane:EtOAc, 7:3) to yield the title compound (437 mg, 58%

yield) as a white solid.

b) Ethyi-5,11-dihydro-8-{2-[4-(1 H-imidazol-1-yl)-2-methylphenoxylethyl}-5-
methyl-6H-dipyrido[3,2-b:2’,3'-e][1,4]diazepin-6-one
25 A solution of the 8-[2-(4-bromo-2-methylphenoxy)ethyl]-11-ethyl-5,11-dihydro-5-

. methyl-6H-dipyrido[3,2-b:2’,3’-e][1,4]diazepin-6-one (30 mg, 0.06 mmol), imidazole
(7.0 mg, 0.10 mmoi), CuBr (2 mg, 0.014 mmol), and CsCQ; (23 mg, 0.07 mmol} in .
nitrobenzene (0.8 mL) was degassed under vacuum and argon. The solution'was-
heated to 180 °C at for 36 h. The mixture was diluted with CH.Cl, and filtered. The-

30  resulting solution was washed with water, dried (Na,SO,), filtered and concentrated
under reduced pressure. The residue was purified by flash chromatography (EtOAc:
to THF:EtOAc, 1:3) followed by reverse phase HPLC (CombiPrep ODS-AQ 50 x 20
mm, 5 u, 120 A, MeCN + 0.10% TFA / water + 0.10% TFA) to give the trifluoroacetic -
acid salt of the title compound 1098 (28 mg, 77% vield) as a yellow gum.
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30 -35 15 Noverber 2006 WD 03/097644 PCT/ CA03/ 00718 EXAMBldmbbaodosNTRY
1096) 11-Ethyl-5,11-di hydro-8-(2-[4-(1

H i m dazol - 2-yl) - 2- nethylphenoxy]ethyl} 5-

met hy I-6F+d|8 rido[3,2-b:2",3 -e][1,4]diazepin-6-one 5

a) 11- Et KA { 634 (4- fornyl-2 met hyl phenoxy) et hyl ] - 5, 1EKHWHWQ$%H% nethyl 6H
di pyrido[3, 2 b:2',3 -e][1, 4] di azepi n-6-one A solution of DIAD (395 L, 2.15
mmol) in THE (0.8 n1-) was added dropwi se to a solution of

11-et hyl -5, 11- di hydr o- 8- ( 2- hydr oxyet hyl ) - 5- met hyl - 6Hdi pyrido[ 3, 2-b: 2", 3" -
e][1, 4] di azepi n-6-one (430 ng, 1.44 mmol), 4-hydroxy- 3-net hyl benzal dehyde
(200 10 ng, 1.47 mmol) and PPh3 (564 ng, 2.15 mvl) in THE (15 nlL) at 25 C
The mxture was stirred at 25 C for 16 h. The reaction m xture was

concent r at eBXANRIE6 (ENSAEQRS) pressure and the residue was purified by flash

ng/og?glog; aiPhEthy( 51 tyard-5 8iny1-bo B2 it ALE- ol gheRosAmpLNd (385 ng,

0

b) 11- Et hyl - 8”'91%#1%%%283(91[1 [dMdigzepin-$rpa@zol - 2- yI ) - 2- met hyl phenoxy] et hyl }- 5
- met hyls 6Hdi pyri do[ 3, 2 b:2',3 -e][l 4] di azepi n-6-one A sol ution of

11- et hyl - 4-f or _2-met h henoxy) et hyl ] -5, 11-di hydr o- 5- net hyl -

611di pyri do% é%‘?" '2"Ef‘f'!| E%@f?azepi n-6-one (107 ny, 0.26 nml), gl yoxal
(40% W w, As@tionlof 2-blonds14@¥Rydro aqﬁaﬁ;dmeh#}né\hmaéoem bigPfhniop. O mL) and

NaOAc 20 (8 |rred at 25 Cfor 21
h. Aqueous fﬂm%%iﬁg%%ﬁ %ﬁ#‘%’ﬂ%é&@&gﬁ e?‘F@S “SE'?'EPIdS Wis extracted .
wi th Et OAc rethoxdd byldigillativabiereetiusedpressurd. aye resuing esiué @ds (Na2SO4)

by 11 aoh? orpSanas bk el PR Bley SN0 Mg s EDpc gl Fbe e (rrie
~‘conpound 1098anigieysryvas3@shsd withoyaters(10 mbhhred Biney 80 mb)vdda (MISOEXAVPLE 14

' E EN{FZRY[ %0?717;)' ofeliahli ?éfllnceﬁrra?]tgcf EHC@' gﬁﬁcéa% Z:Jfr{sfsg?él The residue was purified by flash

yl )phenoxy]télrm ?ngYdHWnPEMPEF 2:1ptoyiel@thedilis gomqwnatfépnmaae'oone 30 A

m xture of wdaethyl -5, 11-di hydro-8-{2-[4-(1 Him dazol-2-yl)-2-

15
b) 11-Ethyl-5,11-dihydro-5-methyl-8-{2-[2-methyl-4-(4-oxazolyl)phenoxy]ethyl}-
6H-dipyrido[3,2-b:2',3"-e][1,4]diazepin-6-one
"DEAD (51.0 mg, 0.28 mmol) was added dropwise to a solution of 11-ethyl-5,11-
dihydro-8-(2-hydroxyethyl)-5-methyl-6 H-dipyrido[3,2-b:2',3-¢][1,4]diazepin-6-one
20.  (72.8 mg, 0.24 mmol), 4-(4-oxazolyl)-2-methylphenol (51.0 mg, 0.29 mmol) and
PPh; (76.8 mg, 0.29 mmol) in THF (4 mL) at 25 °C. After stirring for 2 h at 25 °C, the
mixture was concentrated under reduced pressure. The residue was purified by
flash chromatography (CH,Ci,:acetone, 95:5) to give the title compound 1099 (23.3
mg, 21% yield) as a pale yellow solid.
25
EXAMPLE 17 (ENTRY 2001)
3’-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido[3,2-b:2",3'-
e][1,4]diazepin-8-yl)ethoxy]-[1,1-biphenyl]-4-carboxylic acid

30 a)Methyi 8'-hydroxy-[1,1"-biphenyl]-4-carboxylate
' An aqueous 0.4 M Na,COj; solution (21.7 mL) was added to a solution of 3-
bromophenol (500 mg, 2.83 mmol} and 4-boronobenzoic acid (480 n;g, 2.89 mmol)
/inMeCN (14.5 mL). The mixture was degassed with argon (10 min) then Pd{PPh)s
(168 mg, 0.14 mmol) was added. The reaétion mixture was heated to 90 °C for 12 h.
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met hyl phenoxy) et hyl } - 5- net hyl - 6H-di pyri do[ 3, 2-b: 2", 3' - el16 NoddrshieRZampi N- 6- One
(20.0 ng, 0.04 mmol ), aqueous 5 M NaOH solution (15 L, 0.05 nmol) and Mel
(10 AL, 0.16 nmmol) in MCN (2.0 nL) was stirred at 25 C for 1 h. The

m xture_was -36 15 Novenber 2006 WO 03/097644 PCT/ CA03/ 00718 concentr at ed
under r &RTBA%t essure, poured into water and extractRI/GABRTER OAc (2 X).
The conbi ned organic |layers were dried (Na2SO4), filtered and concentrated
under reduced pressure. The residue was purified by reverse phase HPLC
(Combi Prep ADS-AQ 50 x 20 mm 5 g, 120 A, MeCN + 0. 10% TFA / water + 0.10%
5 TFA) to give the trifluoroacetic acid salt of the title conpound 1097
(6.0 ng, 30%e OboRHMixtd2 véhs‘é(@!dtfn@d ath héﬂ;eomm{ﬁséiﬁtl&\%%ﬁré&&mnh

11- Et hyl - dlh dro-8 L*@F;grl H i midazo] -1 I\Xc_g;

phenoxy] eth 91‘?59?%?' YAr aRRAd Wb bsine. djed ( Q4)3]f’[tﬁre‘lf‘€ﬁ' azepi n- 6- one a)
8-[2-(4-Br ommc&nmﬁdtmaémmu paishurk ] A é&m@hbvhe%smem&yd wsoamiget hyl -

di do[ 3, 2- f DI A 0. 44
> 0 ol ) e e s %a;'g?aﬁﬁﬁwawﬁﬁn%cee S8 Hion s BB ed ool ut 1 on of
11- et hyl s 5, Uribediedychdprédsra- Tmemdumiwmﬂédhiyeftabb’bhrﬁrﬂatography '

di pyrido[ 3, - one 4- br ono- 2-
met hyl pheno‘iiz1r ?E\‘{%SE téAcedf[ébéln@zﬁqﬁggl?}e d(égémﬁ'gj%‘/?y'ﬁ@}?h%m!%?’n THE (20
m.) at 25 ®lidThe nixture was stirred at 0 C for 3 h. The reaction mxture
was concentrated under reduced pressure and the residue was purified by
flash 20 chromat ogr zP Hexane: Et OAc, 7: 32 to %/I eld the title conmpound

(437 ny, 59%”‘3}"'!993(1'1 -613-ethyli 11l dlilaysirp-§-meshylEG-pxa-5 i dipyridpld20:8.3 ( 2- [ 4- (1
H- i m daggpl | -

et hyl - E{I’il-d‘lg]%‘ir ?Eﬁﬂﬁ%&%ﬁ@’f)ﬁ ETh%s}qigae"b%yl%teone 25 A solution of the

© 8-[2-(4-br R ﬁEABM@%tmmvl]mltleoﬁymL)yaﬁd@ﬁdwar%b@an

met hyl - 64 dbél&sw Q&.Lt%n%fh &hyli’f. ne&.ﬁ;?dr gﬁﬁ@%&h y@ﬂ%trfy?QHaWﬁ 0.06 mmol ),

~imdazol e CsCOB (23 nmg,
0.07 ol ) W"d?{?r%r%énalwéd'wp@-ﬁme %"‘ée‘b%%’@@”dﬂ@!@yi 3Byl and ar gon.

The sol uti gnm, 1maphenb|g>aic@ﬁﬁomté6@3@|gab 5l Mimaohtand-PPRR & 491w, 8158 iAg) il | uted with
- CH2 d 2 i’i nd ‘FHl4 e41_' rﬁg The r%actlon mixture was stirred at 25 °C for 12 h then concentrated

under reduced pressure. The residue was purified by flash chromatography

(toluene:EtOAc, 85:15) to give the title compound (74 mg, 43% yield} as white

gummy solid.

20  c¢) ¥-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-0x0-5H-dipyrido[3,2-b:2’,3'-
‘e}[1,4]diazepin-8-yl)ethoxy]-[1,1’-biphenyl]-4-carboxylic acid
An aqueous 1 N NaOH solution (3.0 mL, 3.00 mmol) was added to a solution of
methyl 3'-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2’,3'-
€][1,4]diazepin-8-yl)ethoxy]-[1,1-biphenyl])-4-carboxylate (74 mg, 0.15 mmol} in a

26 21 mixture of THF and MeCH (3.4 mL). The mixture was stirred at 25 °C for 2 h.

- The resulting solution was acidified with aqueous 1 N HCI solution and the mixture
was extracted with EtOAc (3 x}. The combined organic layers were washed with
brine, dried (MgS0,), filtered and concentrated under reduced pressure to give the

-title compound 2001 (35 mg, 49% yield) as a white solid.

30 :
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30 resulting solution was washed with water, dried (Na29&4bverkdet pg@sed and
concentrated under reduced pressure. The residue was purified by flash
chromat ography (EtOAc to THF: Et OAc, 1:3) followed by reverse phase HPLC
(Conbi Prep ODS-AQ 50 x 20 mm 5 it, 120 A, McCN + 0.10% TFA / water +

0. 10% TR S04 ve the trifluoroacetic acid salt of RHCAIRBITE conpound
1098 (28 ng, 77%yield) as a yellow gum -37 15 Novenber 2006 WD 03/097644
PCT/ CA03/ 00718 EXAVPLE 16 (ENTRY 1099)

11- Et hyl -5, 11- di hydr o- 5- met hyl - 8-{2-[ 2- met hyl - 4- (4- oxazol yl ) phenoxy] et hyl ) -
6H di pyrido[ 3, 2-b: 2", -e] (1 4] di azepi n-6-one 5 a)

4-(4- &azolm{mng A sol ution of

2- brono-1-(4- hydrox 3 net hen | ) et hanone (200 87 mmol) in

for mani de (‘% h“)" %53' Ws‘éf’%d V@P&P’%‘Hyr'dﬂﬂngh@x%éﬁ f oni ani de was
removed by elf1f]ilakepin-e/yl)ethdry]-3-gitfenRéiRminGlbenic kggul ting residue was
10 partitioned between a pH /.0 buffer solution (10 mL) and EtCAc (50 ni).

The organic |layer was washed with water (10 nL) and brine (10 niL), dried
- (MySA4) 5  fa)IMethyd d-tepdebxyeSymettiytiinesateinder reduced pr essure The resi due was

purified by g%ﬁﬂg&%ﬂ&&@f@ &eﬁn?lgé/?%mc a6 16. “IE C‘)%c_, mmo?) and aqaleloﬁls 92 hhe title

conpaund (
-11- Et hyl - 5, H0l-sdiutigndit &l i MeQH-(80q ALY asrrentedite reflgxifoox@n.dihglcpplbdnoxy] et hyl } -

. 6H-dipyri dgﬁ;g’chgn n'nx?ure alas %rf chntfdtél @@@P%Qﬁ%ﬁ%?&gu%%ﬁ@ theresiGud Was O- 29 mmol)

was added dropw se fion
di hydr o- 8- (tgkmymﬁwefmepufmwym wg$ washed with aqueous saturated NaHCO;

d , 1)
1151 i S SO AR SRk B 2 ),

ol )i THEESSYrenThe reg_lguezvgaantupgtg@wmg $Xane: FPACE: tqg“éﬁthQBﬂGC the mixture

was - concentdodp gljﬂdeg 8&@?@%%@&8&%4%@1_ The residue was purified by flash
chr omat ogr aphy (CH2Cl 2: acetf one to give the title conmpound 1099 (23.3

. ny, 21%yield) as a pale yellow SO|Id 25
S - b) Methyl 4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-0x0-5H-dipyrido}3,2-b:2’,3'-

15  e]f1,4]diazepin-8-yl)ethoxy]-3-methylbenzoate
A solution of DIAD (250 pL, 1.27 mmol} in THF (1 mL) was added dropwise to a
- solution of 11-ethyt-5,11-dihydro-8-(2-hydroxyethyl)-5-methyl-6 H-dipyrido[3,2-b:2",3'-
e][1,4]diazepin-6-one (346 mg, 1.16 mmol), methyl 4-hydroxy-3-methylbenzoate
- {212 mg, 1.27 mmol) and PPh; (333 mg, 1.27 mmol) in THF (5 mL) at 25 °C. The
20 reaction mixture was stirred at 25 °C for 1 h. The mixture was concentrated under
-~ reduced pressure. The residue was purified by flash chromatography
- (Hexane:EtOAc, 1:1) to give the title compound (471 mg, 91% yield) as white solid.

: c} 4-[2-{11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2’,3'-
25 - e][1,4]diazepin-8-yl)ethoxy]-3-methylbenzoic acid
- -A solution of methyl 4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido[3,2-
b:2',3"-e][1,4]diazepin-8-yl)ethoxy]-3-methylbenzoate (471 mg, 1.05 mmol) and
- aqueous 1 N-NaOH solution (5.0 mL, 5.0 mmol) in MeOH (10 mL) and THF (5 mL)
was heated to 50 °C for 5 h. Aqueous 1 N HCI solution (6 mL.) was added to the
30 - cooled reaction mixture. The resulting suspension was filtered and the solid was
- washed with water and dried to give the title compound (882 mg, 83% yield) as a
white solid. |
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EXAMPLE 17 (ENTRY 2001) 15 November2006
-[2-(11- Et hyl - 6, 11- di hydr o- 5- et hyl - 6- oxo- SHdi pyri do[ 3, 2-b: 2', 3" -
e][1, 4] df azepi n- 8-yl )ethoxy]-[1, 1" -bi phenyl]-4-carboxylic aci d 30 a) Met hyl
3' -hydroxy-[1, 1' - bi phenyl ] -4-carboxyl ate An aqueous 0.4 M Na2CO3 sol ution
(21.7 nﬂﬁoy ¥64ded to a solution of 3- bronophenol [ESBEAMFTB 89 mol ) and
4- bor onobenzoic acid (480 ng, 2.89 nmml) in MeCN (14.5 nL). The m xture
was degassed with argon (10 min) then Pd(PPh3)4 (168 ng, 0.14 nmol) was
added. The reaction m xture was heated to 90 C for 12 h. -38 15 Novenber
2006 WD 03/097644 PCT/ CA03/ 00715 The cool ed m xture was acidified with

aqueous 1 M)HQb-(mhmyl @ﬁ1-@lﬂ@d?&‘§mﬁ sweotmodgw‘a[s 29 sargani c |ayer was

washed with brine, &@ tered concentrated under reduced
pressure. Alddl G'PF%H\"GTV"P xylsmathyibenzoyi ehlorideo ) was treated with

~excess et hqrea), @3 _?fl\!ZosﬁhHﬁdl)%dmquﬁ) Mre%ﬂmt%%oﬁmmé%ed 5 under

reduced pressure. due was_ puri C ronatography
‘(Hexane: Et GAy-6da-dinygdrorg;mgihyles- ‘?’19@*1‘1"9!’@0%5%%6]{‘( 4digzepn-8-57% yi el d) as a
yel | ow §0|yl)dtho@]-3'-\‘ﬁét enzoic acid (528m o 12 mmoi in CHzclz (5 mL) The
-[2-(11-et hyl - ro- t? ﬁ g%l’ld 3'- 10
' "‘e] [ 1, 4] di aZ B8R0 g‘”&‘l"’?@‘?ﬁgﬁﬁlfd tf’Igfﬁ"x %’ﬂﬂhg 9I°T°9‘E“E %eenﬁtagem ution of
DEAD (84 L,;unBerrdduned bjesture To-iive(tfle Btledgmpoand Gaaey 1002 yie), Whica wae i ce-col d
sol ution of dro 8- (2- hydr oxyet hyl ) - 5- net hyl - 6H

1
di pyri do[SUEG%WEﬁO"% unﬁf"rpf”ﬁag '};izepl n- 6-one (100 ny, 0.34 nmmol), nethyl
3' -hydroxy- [1,1'-biphenyl]-4-carboxyl ate (123 ng, 0.54 mmol) and PPh3 (141

9056 TE ey aXon o1 iy Tl B hRAIOR kil fugfs. St T ed at 25 C

under uce essure eSi'due was
“purified byp:di3aelt.dldiazenindyyliethoxyl-8mdthyhenzByibimino®nzedtet o give the title

: Com[ogu?gl( W?]d[ﬁlon 6133/723((!1 ¢l gy -EP1 -&fﬂH;@ AT cgﬂsh"d 57% o f’?%% —
~e][1, 4] di afﬁ&ﬁlﬂ%ﬁvﬂﬁéﬂ)ﬁ%QW‘B{"lethylheB?%éhﬂ‘»}ﬂqe {47 @m&kymml)daetaymn aqueous 1
N sl it B0 i U o it .l 1

: 15 -ml.)'was stirred at 25° °C for5h. The reactlon mlxture was dnluted with EtOAc and

the resulting solution was successively washed with aqueous saturated NaHCO;
solution and brine, dried (MgSQ,), filtered and-concentrated under reduced
‘pressure. The residue was purified by flash chromatography (Hexane:EtOAg, 1:1) to
give the title compound (45 mg, 76% yield) as a white solid.
20
) 4-{{4-{2-(11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2’,3'-
e]1 ,4]diazepin-a-yl)ethgxy]—s-methylbenzoyl}amino}benzoic acid
- -A mixture of methyl 4-({4-[2-(11-ethyl-6,1 1-dihydro—S—methy!—6-oxo-5H—dipyrido{s,2-
b:2',3-e][1,4]diazepin-8-yl)ethoxy]-3-methylbenzoyllamino}benzoate (43.0 mg;
25 - 0.076 mmol} and aqueous 1 N NaOH solution (0.5 mL, 0.5 mmol) in MeCN (4 mL)
. -and water (0.2 mL) was stirred at 25 °C for 48 h. The reaction mixture was
concentrated under reduced pressure and the residual aqueous phase was acidified
- with aqueous 1 N HCI solution. The resulting suspension was filtered and the
recovered solid dried to give the title compound 3001 (22 mg). The corresponding
30 sodium salt was obtained by treatment with aqueous 1 N NaOH solution (18 mg,
42% yield) as a white solid.
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e][1, 4] di azepi n-8-yl)ethoxy]-[1, 1' - bi phenyl ] - 4- car boxyl §&QolefAbelBoos0- 15
nmmol) ina 25 2:1 mxture of THE and McOH (3.4 nL). The m xture was stirred

at 25 Cfor 2 h. The resulting solution was acidified with agueous 1 N HCl
solution and the m xture was extracted with EtOAc (3 x). The conbi ned

or gani c MO 644er e washed with brine, dried (MySO4)PCTIGAOBTE and
concentrated under reduced pressure to give the title conpound 2001 (35
ng, 49%yield) as a white solid. 30 -39 15 Novenber 2006 WO 03/097644
PCT/ CAO3/ 00718 EXAMPLE 18 (ENTRY 3001)

4- ({4-[2-(11-Ethyl -6, 11-di hydr o- 5- net hyl - 6- oxo- 5H di pyri do[ 3, 2-b: 2", 3' -

e]l[1,4]di azlgﬂ ‘h@& 3- net hyl benzoyl ) am no} benzoic acid 5 a) Met hyl
4- hydr oxy- 3 'MP'ﬁéT%i'nzoa e iA sol ution of 4-hydroxy- 3-met hyl benzoi c acid

(5.13 g, 334t?-(Mnﬁtl)vl-ﬁﬁd-cuwe@-ésnmvlw-omﬂdmvuﬂoﬁra-w2,31- m-) in MeOH (100
m) was hea%ﬁchla.azé;ﬁﬁ b%etfhekleaGmBmgIhm&ﬂmompyr bbRhniilgt Ur e vas

concentrated under reduced pressuré and the resi due was taken in EtOAc.
The resulting solution was washed with agueous saturated NaHCO3 10 sol ution

and bri nge, ajlm[eql11(m$ﬂéhdfhw|toes-ﬁﬁt@n~@ &@%@E?@é ?gggﬁ?rg rl)edfgeg, ve the

t t
bl s ST ERAOSEC ARG o e
- 4-[2-(11- et/hsdlutﬁnbﬂA{ﬁ(11!/@(!'@}@1ﬁﬂhb&bﬁﬁnﬁhﬁ-ﬁﬁﬂoéwwndqbarb?a' B-2',3 - 15
1L st LR R BT RRRT aFLE Bfl o (20
. mo

: 1]1[ it Z]yl 5ahﬁa@ywwpam@ohydﬁmmymdmmﬁ@mbyhn@wmwgmgg{3 2-b:2',3" -
e : i az

o hyar o0y SR S pRF 3 C by I feadion N e B SRR g 1. 27
: ][rrml)l ihn Ptﬁe (eSultiig) sohittio? rasuctbasivaly w&herémqumemlswad Riratecs NaHC O e_(il_hat 25 (Cj:

for 1 h. c L858 e residue
- was purifi %‘éluﬁ&ﬁ(ér’{g %Hxvacﬁ g‘> %II%Q Q@&"&ﬁ%r%%&g 'I% ll‘%(r)esali"\?e the title
conpound (49 givergle tge %rppcelnd 158amg vmn%an@djlansd.coiod?ss oul_
4-[2-(11=Et hyl - 6, 11- di hydr o- 5- net hyl - 6- oxo- 5H-di pyrido[ 3, 2-b: 2", 3" 25

e]l[1, 4] d| azepi n- 8- z ) et hox;;I - 3- et hyl benzoi ¢ acid
b) 4-{2-(11-Ethyl-6,11-d ydro-S-methyl-G-oxo—SH-dlpyrldo[3 2-b:2°,3°-

-e][1,4]diazepin-8-yl)ethoxy]-3-methyi-N-(1-oxido-4-pyridinyl)benzamide
A solution of 4-[2-(11-ethyl-8,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2",3'-
ejt .4]diazepin—B—yI)ethoxy]—S—methyI-N-(47pyridinyl)benzamide (52.0mg, 0.10
mmol) and 80% MCPBA (35 mg, 0.16 mmol) in CH,Cl, (4 mL) was stirred at 25 °C
20 fordh. Agqueous saturated NaHCOs solution was added and the phases were
-separated. The organic layer was dried (MgS0Q,), filtered and concentrated under
reduced pressure. The residue was purified by reverse phase HPLC (CombiPrep
ODS-AQ 50 x 20 mm, 5 11, 120 A} using a gradient of MeCN/water containing TFA
(0.06%) to provide the title compound 3004 (19 mg, 36%) as a white solid.
25
EXAMPLE 20 (ENTRY 3022)
4-{{4-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido(3,2-b:2’,3"-
e]i1,4]diazepin-8-yl)ethoxy]-3-methylphenyi}amino}benzoic acid

30 a) 1,1-Dimethylethyl N-{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-0x0-5H-
dipyridof3,2-b:2',3’-e][1,4]diazepin-8-yl)ethoxy]-3-methylphenyl}carbamate
A solution of DIAD (258 ul., 1.31 mmol) in THF {4 mL) was added over2 hto a
solution of 11-ethyl-5,11-dihydro-8-(2-hydroxyethyl)-5-methyl-6 H-dipyrido{3,2-b:2',3'-
e][1,4]diazepin-6-one (300 mg, 1.01 mmol), 1,1-dimethylethyl N-(4-hydroxy-3- '
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A sol ution of nethyl 15 November 2006
4-[2-(11-ethyl -6, 11-di hydr o- 5- net hyl - 6- oxo- 5H-di pyri do[ 3, 2-

b:2',3" -e][1, 4] di azepi n- 8-yl ) et hoxy] - 3- met hyl benzoate (471 ng, 1.05 mmol)
and aqueous 1 N NaOH solution (5.0 niL, 5.0 mol) in MeOH (10 nl-) and THE
(5 nL) WREMB4Ated to 50 C for 5 h. Aqueous 1 N HCl SRATEABMOS ni-) was
added to the 30 cooled reaction m xture. The resulting suspension was
filtered and the solid was washed with water and dried to give the title
conmpound (382 ny, 83%yield) as a white solid. -40 15 Novenber 2006 WD
03/ 097644 PCT/ CA03/ 00718 d)

4-[2-(11-Et i - Ay a2 3 -

L e e S s LI L oo
mol ) an r .

S Y1) ot hoXy L e e e e L R oo s Ry e DG 2. (5 ).
The reacti °Wﬁf%'a¥'k!( (&lﬁ?q‘?&éﬁgﬂ 7@}033? f‘{Hﬁ‘k’f‘g? t"ie ?P_.mpPH%d @8%["@(1 m xture was
concent rat e45% yisidpas wititisodl pressure to give the title conpound (55 ny,
100% yi el d), which was used w thout further purification. 10 e) Mt hyl
4-{{4-(2-(11l-ethyl -6, 11 di hydr o- 5- net hyl - 6- oxo- 5H-di pyri do[ 3, 2-.

b: i2 3" -e] ][ll),14]Elhﬂzﬁeﬂl-dlh3dm&ﬁf(hmr}o-z-mmhﬂwmmgbwy)]eﬁmath}rbﬁi&z oate A

sol ution of 4. 0! A N

4-1 2- (11- et APYT DAL Ry R LSRN ox0- 5H- di pyri do[ 3, 2-b: 2", 3 -

- e] [ 1, 4] di azepixuraoil,]-dinriivgathys Mig{h{il teéhyr6.41-dblitirors-dethyifx0-50y, 0. 11 mmol ),
T dedd {PARISeaE el thalding PefbRineuniterbhciivinkte Bebna 1 re s

diluted wi tHoEnmER 2aka N KGldn | dglioxane(§-Odnl. P ingnoliwas dired ak2h “FdpR2 washed with

-agueous satplrras RsachbnihildBre W& dbntétradB @nddr réticedlpressind. MBStebldue ab t ered and
concentrated under r(e{%gced tE)resliure. The residue was purified by flash
B aRAd Yngsglut

chr omat ogr dBR7 I wate 1o rps 1 as warbed with Bt Bund (45 ng, 76%
yiel d) as aqobddsdaypiasirendbrell basic (pH 9) with aqueous 2 N NaOH solution and the

4-{{4-12-(11-Ethyl -6, 11-di - 5..net hyl. - 6- - 5HdI 3, 2-b: 2", 3" -

e] ﬁL 4][ gﬁ'&“ﬁ-‘é@%ﬁ@%‘ﬁg%w E%T%’%%}l&@ﬁ?i‘(’%ﬁi HB‘# M#zcgf%“eé%q d A nixture

of met hyl 4enf{cdndeBir{tdd uaddnyddubedigresduiayto yiotdIraitichypmpOuraix(eoding dizpy ri do[ 3, 2-
yield) as a beige foam.

c) Ethyl 4-{{4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-ox0-5H-dipyrido[3,2-b:2",3"-
20 e][1,4]diazepin-8-yl)ethoxy]-3-methylphenyl}amino}benzoate
A degassed mixture-of 11-ethyl-5,11-dihydro-8-{2-(4-amino-2-methyiphenoxy)ethyl]-
5-methyl-6 A-dipyrido[3,2-b:2",3'-e][1,4]diazepin-6-one (100 mg, 0.25 mmol), ethyl 4-
bromobenzoate (61.0 pL, 0.37 mmol), -BuONa (36.0 mg, 0.37 mmol), Pd:(dba),
(2.5 mg, 2.7 pmol) and (+/-)-BINAP (5.0 mg, 8.0 pmol} in toluene (8 mL) was heated
25 10 105 °C under nitrogen for 48 h. The cooled reaction mixture was diluted with
EtOAc, filtered through a short pad of diatomaceous earth and was concentrated
under reduced pressure. The residue was purified by flash chromatography
(Hexane:EtOAg, 1:1) to give the title compound (55 mg, 40% yield) as a white solid.

30 -d) 4-{{4-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-0x0-5 H-dipyrido[3,2-b:2',3"-
e][1,4]1diazepin-8-yl)ethoxy]-3-methylphenyl}amino}benzoic acid
- Assolution of ethyl 4-({4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-
b:2',3™-e][1,4]diazepin-8-yl)ethoxy}-3-methylphenyl}amino}benzoate (55.0 mg, 0.10
mmol) and aqueous 1 N LiOH solution {1.0 mL, 1.0 mmol} in THF (3 mL) and MeOH
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b:2',3"-e][1, 4] di azepi n- 8-yl ) et hoxy] - 3- net hyl benzoyl } aniasplagisepzdoe (43. 0
ng, 25 0.076 mmol ) and aqueous 1 N NaOH solution (0.5 nL, 0.5 mmol) in MeCN
(4 m.) and water (0.2 m-) was stirred at 25 C for 48 h. The reaction

m xture_was concentrated under reduced pressure and the residual aqueous
phase WO Y44 ied with aqueous 1 N HCl sol ution. PSE/GASZONTIE ng
suspension was filtered and the recovered solid dried to give the title
conmpound 3001 (22 ng). The corresponding 30 sodi um salt was obtai ned by
treatment with agueous 1 N NaCH solution (18 ng, 42%yield) as a white
solid. -41 15 Novenber 2006 WO 03/097644 PCT/ CA03/00718 EXAMPLE 19 ( ENTRY

3004) 4-[2-@ b ﬁaegi.rre@ a%s %ﬂ ﬁma&mh n@t%waémwmahaak%%# b:2", 3" -

e][1,4]di aze | n 8-y )&_ oxi d di nyl')’benzam de 5
oy L0 [ oe( 176 Bonipiaatedus 1Y HElsaits M W o Reieg WIRERARERIGNS, 2-b. 7 3

e%[ }1 f”zd' ﬁ@mbmeao%dahm asx&erg»dmt(ww}h fifbrdria@bReshignael de A sol ution
0

g 60xo 5I—|—d|§gé|((g)%32b2 , 3" -
) [ 1, 4] i asBHcAY BrephE: T L8 We PHAGHL T et PR, 0. 11 mmol ).,
4- am ncaoyrcnm-m@ 50 EBmAg 5 u012b1A)rn@ab)a Qﬁﬁbrﬁbﬁl}}b@w’a@r bontdihidglTeaol ) in

e 2atui 1R oBkbmpe desiing heroBiardaoate < siih s AReMed FULO8F 8 Penachod wi ¢ h

aqueous satsomabreﬂaé\la&i@eﬁdwmhquebw1 emﬂHOFSOIIJﬁon @rd)ethe(pMuPtdd) , filtered and

ot £ S S BBl 0 R bbbl ARS8

4-[2-(11- Etsloyaherﬁarmnhelrdwkﬂng)s@;tln&w}ag'bxt&ctndow!ﬂrEtﬁA@gerx)dﬂ{e&pﬂrblued 3' -

el | 2zl Byerd WEkRAKY IgOIF itbtba Ahd dorihdfbatinB loBy )benzari de A

solutio
4-[ 2- (11 emlne;asw@, THe nsidyel{13 iy, 82 uingl) wes suspetddddn eCNdd MB), 2qiemoRs , 3' -

_ 1,4]d I th N- b d 52.0 ,
55 oror SN EBBR e, BB i s B R B A R0 0 T
at 25 C 20 uhtn!ra bemgem;pueeoletmataamalaexédl\ﬁ-ld@ﬂmtusmww framen astlyephilizdd and t he

phases wer & gl§§§'@rs%lﬁ% aTG\gth Eitgagdsatrﬁ) %2@%p§{%§%\£é&%§%@hneﬂ |tered and

concentrated uce I'ed by reverse
phase HBLCSP@bnbi Prep ODS- AQ 50 x 20 mm 5 p, 120 A) using a gradient of
MeCN wat er contai ni ng TFA -

EXAMPLE 21 (ENTRY 4011)
4-[2-(11-Ethyl-6,11-dihydro-5-methyl-6-oxo-5 H-dipyrido[3,2-b:2’,3'-
e][1,4]diazepin-8-yljethoxy]-3-methylbenzoic acid hydrazide
20
A solution of methyl 4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-ox0-5 H-dipyrido[3,2-
b:2',3"-e][1,4)diazepin-8-yl)ethoxy]-3-methylbenzoate (55.0 mg, 0.12 mmol) and
" hydrazine (130 pL, 4.14 mmol) in EtOH (10 mL) was heated to reflux for 16 h. The
~ reaction mixture was concentrated under reduced pressure. The residue was

- 25 purified by reverse phase HPLC (CombiPrep ODS-AQ 50 x 20 mm, 5 1, 120 A)
using a gradient of MeCN/water containing TFA (0.06%) to provide the title
compound 4011 (23 mg, 42%) as the triflucroacetic acid salt.

EXAMPLE 22 (ENTRY 4013)
30 4-[2-(11-Ethyi-6,11-dihydro-5-methyl-6-0xo0-5H-dipyrido[3,2-b:2',3'-
e][1,4]diazepin-8-yl)ethoxy]-3-methyi-N-{methylsulfonyl)benzamide

A 1.0 M solution of DCC in CH.Cl, (0.25 mL, 0.25 mmol) was added to a mixture of
“4-[2-(11-ethyl-6,11-dihydro-5-methyl-6-oxo-5H-dipyrido[3,2-b:2’,3"-¢][1,4]diazepin-8-
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(0.069% to provide the title conmpound 3004 (19 ng, 36% 1aMNoderer b@essol i d.
25 EXAMPLE 20 (ENTRY 3022)

4-{{4-[2-(11- Et hyl - 6, 11- di hydr o- 5- net hyl - 6- oxo- 5H-di pyri do[ 3, 2-b: 2", 3" -
e][1, 4] di azepi n- 8-yl ) et hoxy] - 3- met hyl phenyl } am no} benzoic acid 30 a)

1, 1- Di Ao {E?‘ﬁ {1 N-{4-[2-(11-ethyl -6, 11-di hydr o- 5- reAH{GAZIGID - 5H-

d| pyri do[ 3 2-b:2',3 -¢e][1, 4] di azepi n- 8-yl ) et hoxy] - 3- net hyl phenyl } car bamat e
A sol ution of DI AD (258 L, 131 mml) in THE (4 nL) was added over 2 h to a
sol ution of

11-et hyl -5, 11- di hydr o- 8- ( 2- hydr oxyet hyl ) - 5- met hyl - 6Hdi pyrido[ 3, 2-b: 2", 3" -
e][1, 4]di azﬁ)ét 3ARAhYIsEA0iB Heid (ﬁd—m JI‘Dmmé DN PR R ‘bt@%m (4- hydroxy-3
-42 15 Novenb 006 WO 03/ 097644 / CA 3/ 0718 math heng car banat e

P
(225 my, 1. B NHa (53 MR8 MMQ) i HF (S f §tirfng at PheC for T - ) at 25 C
The react i ahe rdaxtiotrmaixtamSwastdcidified with aqfedus f N HAI sbhjt:d'm&:d@x!féaécﬁwnthf\/as

ot ogr ARRC TR pes s yasheryih bipd, MR aRird e Conpound (230

ng, 5 4% ydoebeh)ramd undier redused prssung. The residue was purified by flash

11- Et hyl - I Ya t hyl -

di pyri do[ 3, %;%nqﬂé@‘%{h%%%ﬁe gl "géz%afr%géaﬂg}ﬁggmﬁmﬁ% P?;@E-@Y Jfoﬂdegtﬁ?ret hyl et hyI
N-{ 4~ [2_(11tﬂ|étcwpﬂl$dﬂﬁii2ﬁyfm 62%Yl$ﬂhyl 6- oxo-5H 10 -

di pyrido[3,2-b:2",3 -¢e][1, 4]diazepin-8-yl)ethoxy]-3-nethyl phenyl } car bamat e
(540 ng, 1.07 mmol) and 4 N HC in 1, 4-dioxane (5.0 nmL, 20 nmol) was
stirred at 25 Cfor 2 h. The reaction m xture was concentrated under
reduced pressure. The residue was taken in water (6 nmL) and the resulting
sol ution was washed with Et OAc. The aqueous |ayer was rendered basic (pH
9) with aqueous 2 N NaCH solution and the 15 m xture was extracted with

Et CAc. The organic layer was dried (MgSO4), filtered and concentrated
under reduced pressure to yield the title conpound (398 ng, 92% vyield) as
a beige foam c) Ethyl:

4-{{4-[2-(11-ethyl -6, 11-di hydro-5-net hyl - 6- oxo- 5Hdi pyrido[ 3, 2-b:2",3" - 20
e][ 1, 4] di azepi n- 8-yl ) et hoxy] - 3- net hyl phenyl } am no} benzoate A degassed

m xture of 11-ethyl-5, 11-di hydro-8-[ 2-(4-am no- 2- et hyl phenoxy) et hyl ] -

- -45-




5-nmet hyl - 6Hdi pyrido[ 3,2-b: 2,3 -e][1, 4] di azepi n- 6-one (150@vdiber 2085 nmol ),
et hyl 4- bronobenzoate (61.0 L, 0.37 mmol ), t-BuONa (36.0 ng, 0.37 mol),
Pd2(dba)3 (2.5 ng, 2.7 gnol) and (+/-)-BINAP (5.0 ng, 8.0 nol) in toluene
(8 mL) was heated 25 to 105 C under nitrogen for 48 h. The cool ed reaction
mi xt ur eV P{uted with EtOAc, filtered through a SRBICAIHWESOf

di at omaceous earth and was concentrated under reduced pressure. The
residue was purified by flash chromatography (Hexane: EtQAc, 1:1) to give
the title conmpound (55 ng, 40%yield) as a white solid. 30 d)

4- ({4-[2-(11-Ethyl -6, 11-di hydr o- 5- net hyl - 6- oxo- 5H di pyri do[ 3, 2-b: 2", 3' -

e][ 1, 4] di azepi n- 8-yl ) et hoxy] - 3- net hyl phenyl } am no} benzoi ¢ acid A solution
of ethyl4-({4-[2-(11-ethyl-6,11-di hydro-5-methyl - 6- oxo- 5H ddi pyri do[ 3, 2-

b: 2", 3" -eJ[1, 4] di azepi n- 8-yl ) et HBABHEB- et hyl phenyl } ani no} benzoate (55.0
ng, 0.10 mmol) and aqueouszl NdiOH solution (1.0 nL,1.0 mmol) in THE (3
m.) and MeOH -43 15 Now nbeN 06 WO 03/097644 PCT/ CA03/00718 (1 m-) was
stirred at 25 C for 18 h T {on m xture f@as rendered acidic (pH

6.5) with agueous 1 N 39l uti cted with EtOAc (2 x). The
conbi ned organic | ayersi\wer ! , Rarel and concentrated under
reduced pressure. The_j£€3tdue I?/vas Nurified by erse phase HPLC ( Conbi Prep
5 ODS-AQ 50 x 20 nm 8 g, 120 &) using a gradie MeCN wat er cont ai ni ng
TFA (0.06% . The resulting solid (trifluoroacetitrimo)jd salt) was dissol ved
in EtOAc and the solution was extracted with aqueaq 1.0 N HC solution (2
X). The pH of the conbined aqueous |ayers was adjusted to 6.0 - 6.5 with

aqueous 1 N_NaOH solution and the resulting solution was extracted with
Et OAc (2 .x). CPHe [cBfipi Med RCO| B dani@ | py@rE wer eRidgiDed (MJS®¢F, | fil tered
and concent reﬁtrg&under reduced pressufe. [The residue (17 r(g“z_,)ﬁz i snol) was
suspended in (3imM) ] agleouds 0.0P N NaOH solution (1. n., 32 gnol)
was added and#0Qihe M}t br ¢ Meal B¢ dni dat el Huhti | sa hompgenedu$98o| uti on was
obt ai ned.. The sol{uti on was fyozgn and lyophilizéd—=to givg the sodi um salt
of the title conmgound 3022 (L5 ng, 29%vyi €] d) @ ite 15 sol|d. EXAMPLE
21 (ENTRY 4011) |
4-[2-(11-Efhyl - 6,|11- di hydr o-b- ngt hyl - 6} oxof 5H- di pyri 833, 3-b: 2 | 3' -
| 1002 [ CI'|H|[Me|Et| H H & 529
_ COH
1003 H H | Me | Et Me H & 509
COH
1004 | H H { Me | Et F H « 513
. _ _ COH
o[ 1005 [ HTH [Me| Et| H [Me ¢ 509
COH
1006 || H | H | Me] Et H Cl < 529
: CO,H
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e] [ 1, 4] di azepi n- 8-yl ) et hoxy] - 3- met hyl benzoi ¢ aci d hydr aap figvetithefegal uti on
of nmethyl 4-[2-(11-ethyl-6,11-dihydro-5-nethyl-6-o0xo-5Hdi pyrido[ 3, 2-
b:2',3" -e][1, 4] di azepi n- 8-yl ) et hoxy] - 3- met hyl benzoate (55.0 ng, 0.12 nmol)
and ~ hydrazine (130 L, 4.14 mmol) in EtOH (10 nL) was heated to refl uxfor
16 h. THOO30¥4 i on nixture was concentrated under r PFREABMW Bssure. The
resi due was 25 purified by reverse phase HPLC (Conbi Prep ODS- AQ 50 x 20 nm
5 A 120 A) wusing a gradient of MeCN water containing TFA (0.06% to
provide the title conpound 4011 (23 ng, 42% as the trifluoroacetic acid
salt. EXAMPLE 22 (ENTRY 4013) 30

4-12-(11- Effhhdgdd, I TRYT ﬁiﬁ:hy't-”- o7 SHd o3 2Ft21 3" -
e][1, 4] di aj eg?prﬂ-ﬁ) etﬁhoxlﬁ g t hyl -A](‘)e-s( et hyl gﬁ' f[gnyl )beﬁggm de A1.0M

sol ution off @MMEH h' CH2C1 2 (0] 25 |nL, 0.25 mmwl) was added t[dMi#ixture of
4-12-(11- etiNyfbo®, T qT My parel NY\- 00RO SH I pyTido[ 3, Z-Bgd |3' -e] [1, 4] d
i azepi n-8 444 15 Novdgnbeq 20p6 MO 03/ (97644 03/ 00718
yl ) et hoxy) 43- et hyl bgnzoijc agid [(50.0 g, 0.11 ), DMAH (24 mg, 0.19
mml ) and |McSO2NH2 (|55 , D.58 muol) [in THE ( copf tgr stinring at 25
.. Cfor 72 h, the ea,cj_]_u_%rgm' turle was acidified with agquedus 1 N HCl
~solution and18%& rladt ddHnil M8 | Bt @ac MeThe Br gan fed with
brine, dried (MgS),| fillterpd gnd 5 conce pressure.
The residu¢ was purifiied|{by flagh chr¢nmat 50% to
100% cont aifning 1 % AcOH] to] prqgvide the o) PS5 ng, 42%
yield). -4% 15 Novenfler 2006/ WD 03/0076441 PCT/ CAQ3/ 00718 ITABLEI1 CR O
{RNG ~[\19@ | HMe[H|Et| Me |H 523
COH
1010 | H|H|[Me|[Et] Me [ H & 537
: %,coan
Me
1011 H H | Me | Et Me H 537
COH
1012 H{ H|Me| Et H H A 495
’ l UCOZH
1013 H{H|Me|Et Me H 509
. b/cozu
1014 | H | H | Me | Et H H & - 509
D’\m
1015 H H | Me | Et Me H & 523
016 | H | H [Me| Et| Me | H| o 537
' D/(COEH
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C NNNR R RngDCdRRRR CCll Rng Dmz
HM Et HH495 OCO2H 1002 O H Me Et H H 529 CO2H 1003

ent16Wotertd¥Hobs 1001 H

HHM Et M H 509

CO2H 1004 HH M Et F H 513 COZH 1005 HH Me Et H Me 509 COZH 1006 H H Me
Et HC 529 COZH -46 15 Novenber 2006 WO 03/097644 PCT/ CA03/00718 Cpd R R

R R C CHY R§16¢ -

HM Et M H523 COZH 1009

entry # (MH) +

1007 H H Me Et H HPGHAMM8 CO, H 1008 H

HM HE Me HS523 COH 1010 HH Me Et M H

537 COSH Me
Ccpd | R*|[ R* [ R [R" c c' Ring D m/z
entry # (MH)+
017 | H| H {Me| Et | Me | H a 523

D,Me
: COH
018 | H | H |[Me| Et] Me | H & ' 527
or
COH
1019 | H | H |Me | Et | Me | H « 520/
O,o; 531
COMH
1020 H| H | Me| Et Me H o 561/
D,cr 563
.
_ COMH
1021 | H | H |Me| Et| Me | H " 537
Me
QCOZH
1022 | H | H |[Me| Et| Me | H < 541
F
023 |H|H |Me|Et] Me |H FEE 537
m,cozu
1024 [H | H |[Me| Bt| Me |H| < | | 541
&,COZH
1025 [ H| H [Me| Et| Me | H o 557/
& 559
COMH
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1011 HH M Et Me H 537 CO2H 1012 HH Me Et H H 495 COsiNoldibdr bbol Me Et
Me H 509 CO2H 1014 HH Me Et HH 509 / \ COzH 1015 HH M Et M H 523 CC,

1016 HH M Et M H Me 537 CO2H

PCT/ CA03/ 00718 Cpd RR R R C C Ring

H a 523WORPEA 1018 HH Me Et Me H/ 527

-47 15 Novenber
Dmz

529/ of 531 CO2H 1020 HH Me Et Me H 561/
Me H 537 / \ M

entr

2006 WD 03/ 097644
y # (M) +

F CO2H %’f@“
d 563 F. COR2HH 1021 H H Me Et

1017 HH Me Et Me -
WOH8\NE Et Me H /

Cod |[RR[R*[R[R"] C [C Ring D m/z
entry # (MH)+
1026 H H | Me | Et Me H PMe 6553
COM
1027 _ H H |Me| Et Me H NO, 568
hrcozH
1028 | H [ H | Me | Et Me H 523
COM
Me
029 | H | H |Me|Et| Me |H| 527 |
COH
F
1030 H H |Me| Et Me H 539
COMH
MeQ
1031 H H | Me| Et H H < 513
Ucozﬂ
_ F
1032 H H { Me | Et Me H 4 543/
' D,cozu 545
. cl
1033 | H | H | Me| Et Me H & 525
D,cozl-l
oH
1034 | H H | Me | Et Me H 524
| | bcozﬂ
NH,
1035 H H H | Et-: Me H £ 555
. D(COZH
oH
_ MaO :
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CO2H 1022 HH Me Et Me H 541 F CO2H 1023 HH Me Et Me HibRowmmbettddsl 1024 H

HM Et M H541 COzH 1025 HH M Et Me H C 557/
Novenber 2006 WO 03/097644 PCT/ CA03/00718 Cpd RRR R CC
+ 1026 HH M Et M HOWw 553 COH 1027 HH Me Et Me H Nos
HM Et M H523 V co2H M 10 2POWGABRITER Me H 527
1031 HH Me Et H H 513

entr
568

COHF 1030 HH M Et M@ H539 / \ CO2H Meo i

o

03374t 1

559 CO2H -48 15

Ring Dmz

Cpd R*| R*| R° [ R" c c" Ring D m/z
entry # (MH)+
1036 H H | Me| Et Me H & 537
MED/\ COMH
1037 H H {Me| Et Me H & 553
1038 H H [ Me ]| Et Me H & 557/
559
COH
cl
1039 H H | Me| Et H H 502
&N
S\)\GC}zH
1040 H H | Me| Et H H & 486
7\
| Nno” CoH
1041 H H|Me| E Me H o 500
[\
Nig” TCOM
1042 | H| H | Me | Et H H 501
s
// COM
1043 | H | H {Me| Et Me H 515
S
//
COMH
1044 { H[ H |Me| Et Me H 515
D
S COH
1045 H H|Me] Et H H o 485
0
// COH
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COH F 1032 HH Me Et Me H 543/ Co2H 545 ci 1033 H Hibelo@mb¥eaddsar 525
CO2H OH 1034 HH Me Et Me H 524 VCOH NH2 1035 HH H Et Me H 555 cori
OH Mao -49 15 Novenber 2006 WD 03/ 097644 PCT/ CA03/00718 Cpd RR R R C C
Rng Dmz entry # (MH+ 1036 HH Me Et Me H 537 M CO2H 1037 H H Me Et
Me H ar WEHS/09%d40 / \ CO2H 1038 HH Me Et Me H 557/ SSG/CAFITERH CI 1039
HHM Et HH502 NS/ CORH 1040 HH Me Et HH/ 486

Cpd | RE] R'[ R°[R" c c' Ring D m/z
entry # (MH:+

1046 H H Me | Et Me H 499
- O

bm

1047 H H Me | Et H H 499

. ]

b a

) 0O

s

(9]

=

COH
1048 Hi H | Mej Et H H Y 513

\@\L
CO,H
1049 H H Me | EY: Me H rx"(

DX
CO,H
1050 [ H|[ H|Me|E| H |H ‘b 485
Q
/
. ‘ HO,C %

527

1051 | H | H |Me| Et | H H < 399
T
S
_ jcozﬂ
1052 | H H | Me | Ei Me H ﬂ,,f\ 513
' N—IN
Me/g}\cozﬁ
1053 | H | H |[Me| Et | Me | H & 500
N
N—N
i\
. N
1054 | H | H [Me| Bt | Me | H 510
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N~ O COH 1041 HH Me Et Me H 500 N~ O\ COZH 1042 H H{MRofmbar #0601 s
C2H 1043 HH Me Et M H515 s // co,H 1044 HH Me Et Me H 515 s COH
1045 HH Me Et HH 485 10 1/ COH -50 15 Novenber 2006 WD 03/ 097644
PCT/ CA03/00718 '.. Cpd RRRRCRnNng Dmz entry # (M)+ 1046 HH Me Et
Me H 4990 BORI64 047 HH Me Bt HH 499 0 M CO2H 104STHA®MNEIEt H H 513
C2H 1049 HH Me Et ° Me H/ 527 CO2H 1050 HH Me Et H H 485 DO HO02C
1051 HH Me Et' H H 499

Cpd | RE{ R*| R° | R" c c' Ring D m/z
entry # . (MH}+
1055 | H| H [ Me| Et Me H [ 510
Iy
COH
1056 | H| H|[Me|Et| Me H & 510
. Y
HO,C
11057 [H [H {Me [Et |Me H | .« 541
D’\COZH
E
1058 |[H |H |H [Et [Me H | « 509
: ?\..—COZH
1059 |[H [H [Me [H [Me H b/ 495
COH
1060 |H [H [Me [Et |Me H | « 539
:%,co,_H
HO
1061 [ H | H [Me| Et H H - *S’ 453
N
R
K]
—
1062 | H | H {Me| Et H H %\ | 453
/ =
_ M”';l
1063 | H | H [Me]| Et Me H 466
B

=52 .




CO2H 1052 HH Me Et Me H513 NN ne-j\ \ COH 1053 H H18Rol&mbie2006500 N-N

\N CO2H 1054 HH M Et Me H 510 N

I CO2H

03/ 097644 PCT/ CA03/ 00718 Cpd RRR R C C'
HM Et Me H510 N COSH 1056 HH Me Et Me H 510 N H®RC 1057 HH Me Et Me
H 541 WOAYY%é58 H HH Et Me H 509 )C(, CO2H 1059 HBOTHEAOBOGS H 495  COZH
539 CO02H HO

1060 HH M Et Me H ~r

-51 15 Novenber
entry # (MH) +

Ring Dmz

2006 WO

Cpd R°| R R° [ R" c c' Ring D miz
entry # {(MH)+
1064 H H | Me| Et Me H ;3" 482
N
1065 H H |Me!| Et- Me H & 480
N
Me
1066 H H | Me| Et Me H ?‘ 496
R
Me —
1067 H|H|Me| Et Me H 466
S
1068 |- H H | Me| Et Me H 482
7 N 07
1069 H H | Me Me H 494
I N, 00"
1070 H|{Me| H| Et Me H 482
- bo—o_
1071 HiMe] H Me H e 494
1072 [H| H[Me|Et| Me [H & 480
7 X
Me
1073 H H | Me | Et Me H Y 496
/ N0
—r
Me

-53 -

1055 H




1061 HH M Et HH 453 N i
Me H 466 -52 15 Novenber

C' Ring Dmz entry # (MH+ 1064 HH Me Et M Ho 482 N 1065 H H Me Et
Me H480 N Me 1066 HH Me Et Me HP 496 Me " U 1067 HH Me Et Me H 466
1068 H WOBOE644\E H 482 1069 HH Me Me H 494 1070 HOWCA/M718e H 482
1071 HMe HI Me H 494 o0 1072 HH Me Et Me H 480 Me 1073 HH Me Et Me H
496 -0 Me -53
Cpd [RIRTR][R"] C c’ Ring D m/z
entry # (MH)+
1074 | H | H [Me| Et | Me H PR 480
Y
1075 | H | H [Me| Et|] Me | H Ve 496
076 | H | H [ Me | B Me |H 480
_ Ny
Me' s
1077 H HiMe] Et| Me H 496
\N*—O_
Me /,-
1078 |H | H | Me | Et Me H Me 510
| //ﬁ("
Me
1079 | H [ H [Me| Et | Me | H 481
Y
NH,
[1080 [H | H [Me|Et] Me |H & 495
j Sy
e NH,
1081 H H | Me | Et Me H & Me 495
J N
NH,
1082 | H| H [Me| Et | Me H NH, 495
_ S,
Ms

J 1062 HH Me Et HH 453 Adlfiovelddeszobb H Me Et
2006 WD 03/097644 PCT/ CA03/00718 Cpd R R R Fill

-54-

C




15 Novermber 2006 WO 03/ 097644 PCT/ CA03100718 Cpd R R RiRNGvéatar Riogg D ni z
entry # (MH+ 1074 HH Me Et Me Ha Me 480 1075 HH Me Et Me H Me 496
1076 HH Me Et Me H 480 N Me 1077 HH Me Bt Me H 496 M ~Cwo 1078 HH
Me Et 'Me HM 510 ,0 M 1079 HH Me Bt Me H481 N NHa 1080 HH Me Et Me
H 495 \ WONEM9764 1081 HH Me Et Me H Me 495 N NH2 RUFCAWB/MMe Et Me H NH2
495 N Me -54 15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 Cpd RR R R C
CRng Dnlz

Cpd | R*| R | R [R" c' c Ring D m/z
entry # {(MH)+
1083 H H | Me | Et Me H 466

. ©
=N
1084 H H | Me | Et Me H 482
7 A
=N
[#]

1085 H H|{Me] Et | Me H 480
N . "b,hde
=N

1086 | H H | Me | Et Me H 4 ' 486
@MB
=N
o
1087 H H | Me | Et Me H 494
/ Ny—Me
==N
] Me
1088 H H | Me | Et Me H ' 510
whﬂe
t =N
. Me -
1089 H H | Me | Et Me H 480
' o
/N:
1 Me

1090 H|H | Me| Et H H 452
°

091 | H | H | Me] EE[ H H 466

<z

5

1 A

N

o)

——
T
8

1092 H{H|[Me]| Et H H 458

\=Z

-55-




entry # (MH)+ 1083 HH Me Et Me H 466 1084 H H Me Et Menblef®3r 20061085 H H
Me Et Me H480 Me N 1086 HH Me Et Me H 496 \ Me ANN O 1087 HH Me Et Me
H494 V Me Me 1088 HH Me Et M H510 MB 'N. O Me 1089 HH Me Et Me H

480 Tro N Me 1090 HH Me Et HH 452 "N 1091 HH Me Et HH 468 / N\ 0 1092
HH M PO®R06M4 v 458 s -55 15 Novenber 2006 WO 0BCHEAGHWPTICT/ CA03/ 00718

Cpd [R*| R*| R R" c C' Ring D m/z
entry # (MH)+
1093 H H | Me| Et Me H 4 487

1094 H H | Me | Et Me H 455

1095 H H { Me | Et Me | H 469
T
. N

1096 H H | Me | Et Me H "‘S_kl 455
S
1097 H H | Me| Bt~ Me H ﬁ,(’»- /Ma 469
N
L
1098 H H { Me | Et Me H < 455
T
. N
1099 H H | Mei Et Me H 456
0
1100 H H H Et Me H 468
/ \Nt-O-

1101 HjiH]|Me| E H H 451

1102 H | H|Me| Et Me H « 481
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Cpd RRRRCC RngDmz entry # (M)+ 1093 H H Me1ENoddmbet 2086 NH,
1094 HH Me Et Me H 455 <N~ 1095 HH Me Et Me H469 N M 1096 HH Me Et M
H 455 NJ 1097 HH Me Et Me He 469 N NN 1098 HH Me Et Me H K/ 455 N 1099
HHM Et M H456 1100 HHHE M H 468 N -0 1101 HH Me Et H H 451
1102 H WO O¥e4\e H 481 OH -56 15 Novenber 2006 \WOPEZ/ICHOWAE

PCT/ CA03/ 00718 Ccpd RRRR CCRnNng Dmz entry # (M)+ 1103 HH M Et M
H517 F OH 1104 HH Me Et CH2OH H 539 COzZH

cpd [RR|R'[| R |R" c c’ Ring D m/z
entry # (MH)+

1103 Hi{ H | Me| Et Me H 517

1104 H| H |Me| Et | CHOH| H _b\i 539
COH
1105 | H H | Me | Et Me H ,s . 479

1106 H H | Me ] Et Me H OH 539
4 hcozﬂ

1107 | H | H [Me| Et | Me | H _‘.S_H 457
N, N _
N
1108 | H| H |Me| Et | Me |H o 526
N’d—
/ N
—
COH
1109 | H [ H [Me | Et | Me | H 526
‘ / N\, COH
N
-
&)
1110 [ H | H | Me | Et| Me H AS_ 530
L =N
| : s\/)\coaes
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1105 HH Me Et Me H 479 M 1106 HH M Et Me H OH 539 160 mbet 8dosH H Me

Et M HH457 N NYN 1108 HH M Et M Ho 526 CO2H 1109 HH M Et M H

526 CQ02H /

01110 HH M Et M@ H530 N S,,//'~-C02B -57 15 Novenber

2006 WD 03/097644 PCT/ CA03/00718 TABLE2 R ONO NN' RZl1// RRin

Cpd R2 RGBS ng D ni z

Et 495 CO2H

gD

entry (MH)+ 2001 H H Me EtPCIUGAMORT 2002 H H Me

TABLE 2
)
/ AN O

_ O

N
Cpd R* R* R® R" Ring D m/z
entry (MH)+
2001 H H Me Et S 495

HO,C
2002 H H Me Et 5\ 495
cop

2003 | H H Me Et S‘ 451

-58-




2003 HH Me Et 451 -58 15 November 2006 WO 03/ 097644 REN.GANM 6RE18 TABLE
3 R RRON NNNORNDGCdA. RRERNg DM ES entry # (M) 3001 H
Me CONH 552 COON 3002 H Me CONHCHZ 566 COON 3003 H Me CONHCH2 539 N: O
3004 H Me CONH 525 i N10 3005 H Me CONH 566 COOH 3006 H Me CONMECH2 ~
580 COOMO&@@76444 Me CONH S 573 COOH 3008 H Me CO 54PCTXCAIGETHS 3009 H Me
CONHSOZ 572 i -59

TABLE 3

Rt R\ 7
N 0
S0
N
‘ )

"

Ring D

Cpd. R* R® |- E Ring D MS ES*
entry # ' _ (MH)
3001 H Me | CONH £ 552
COOH
566

3002 H Me CONHCH;

3003 H Me - CONHCH, 539
i =
_ ZNo o
3004 H Me CONH 525
[ |
_ 2N o
3005 H Me CONH 566
: : y“n/COOH

. [3006 | H Me | CONMeCH, 580
' : ' : ~COOH
3007 H Me |  CONH \gL(S 573
N{
COOH

3008 H Me co

3009 H Me | CONHSO, { 572

~59-

544




15 Novenber 2006 WO 03/097644 PCT/ CA03/ 00715 Cpd. R R BEsRicvgmibar MHeES
entry # (MH) 3010 H M@ CONK 566 COOH 3011 H Me CONH COOH 552 3012 H Me
CONH O 583 41, NrCOOH 3013 H Me CONH 525 3014 H Me CONH 553 N COOH 3015
H Me COS@%(%%% ﬁOlG H M CONMe 1 566 000H 3017 Me H CONH 552 COOH 3018 Me
H CONH 3019 Me H CONH 525 3020 Me H CONH BCIHCA0300718 H Me CONH {
H 525 _60. 15 Novenber 2006 WO 03/097644 PCT/ CA03/00718 Cpd. R R E Ring D

M5 ES entry # (MH) 3022 H Me NH 524 HO2C 3023 H M= NWMe 538 HO2C

Cpd. R R® E Ring D MS ES’
entry# | - (MH)
3010 H | Me CONH 566
_ & \[ j’ ~COOH
3011 H Me CONH COOQOH 5562
3012 - H Me ~ CONH . 0 583
I N""~COOH
- 3013 H Me - CONH O 525
| -
T304 | H | Me |  CONH N 553
k -~
|
Z~cooH
3015 H Me CONH o 525
N+
I -
o
3016 H Me CONMa ‘g’l 566
. \©\COOH
- a7 Me H © CONH ';l"{ 552
. : \QCOOH
3018 _ Me H ' CONH 566
A@,COOH
3019 Me H ‘ CONH (P' 525
N+
| -~
P
3020 | Me | H CONH ) 525
=
| 3021 H Me - CONH H 525
L

- 60 -




3024 H Me NH 538 HO2C 3025 H Me NH 525 HOZC 3026 H Me 1BliNoBsdber 5096 CO2H
3027 H Me CO 537 HOR2C 3028 H Me SC2 573 HOZC -61 15 November 2006 WO
03/ 097644 PCT/ CA03/ 00718 Cpd. R RS E Ring D MS ES ent # (M{) 3029 H Me
S 587 H®C 3030 H Me SC2NH 588 COSH 3031 H Me NHCONH 567 COZH 3032 H
Me NHCOYES/M9764400pH 3033 H Me NHCO COOH 552 3034 H WMET/QAORORIsS53 /| CORH
3035 H Me NHCO N 543/545 a 3036 H Me NH 481 3037 H Me S02 530 N

Cpd. R* R® E Ring D MS ES*
entry # (MH)
3022 | H Me NH -m,, 524
HO,C
- 3023 H Me | NMe g 538
HOC
3024 H Me NH S 538
HOC
3025 H Me = NH 525~
Y
N
, HO,C
3026 H Me NH ’Zu 531
o
Sy
_ CoH
3027 | H Me - GO S 6537
HO,C
3028 H Me ‘ 80, é; 573
HO,C
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-62 15 Novenber 2006 WO 03/097644 PCT/ CA03/ 00718 TABLE 14 NoRnfideSddsMe O N
N NE Cpd. RREMz entry # (MA)+ 4001 HM NH Me 446 O 4002 H Me
rCo2H 504 g N~-Me O 4003 H Me'- -CO2H 580 N _nme O 4004 H Me NH H 505
\~CO2H 0 4005 H Me No s° Oa482 4006 H Me NH 504 rN'-- CO2H O 4007 H Me

NH 558 WER{Pi6H4 PCT/CA03/00718
Cpd. R* R E Ring D MS ES*
entry # . (MH)

3029 H Me SO, S . 587
HO,C

ﬂ,{ 588
'CO,H

3031 H Me | NHCONH £ 567
) COH

3030 H Me | SO:NH

3082 |H Me NHCO 552

COOH

3033 |H Me NHCO ¢ : 552
3034 | H Me NHCO N 553
, S
N

N

\
3035 TH Me NHCO ' 543/545
| _' \Q\m
303 | H Mo NH 481
| s

3037 |H Me 50, 530

N

/\
=N
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4008 H Me NH 532 rCO2H O Me Me 4009 H Me NH 516 CO2H 15QovéirbetSoddovenber
2006 WD 03/097644 PCT/ CA03/00718 Cpd. R4 RE nmz entry # (M)+ 4010 H
Me NH 502 CO2H O 4011 H Me CONHNH2 447 4012 H Me CONH- C(Me) 2- COOH 518
4013 H Me CONH SQ2- Me 510 4014 H Me CONH CH2- C(Et) 2- COOH 560 4015 H Me
CONH- NHWQBO%0EH 527 4016 H Me CONH-NH-Me 461 4017 BETHEA03/00718
CONH- C( Me) 2- CH2- COOH 532 4018 H Me CONHoCOCH 558 4019 Me H CONH NH2 447
4020 H M ° S2NH CH2- COOH 526 REVERSE TRANSCRI PTASE ( RT) ASSAYS The
assays are as described in WD 01/96338, the contents of which are herein

I ncor porated by reference. The results are listed in Table 5, as |ICso(nM

and EC50 (nM. Table | egend: = >100nM B = 100nM 50nM C = <50nM
EC50: A = >50nM B = 50nM 101M OnM and
a‘%\/ . %
E
Cpd. R* R’ E m/z
entry # (MH)+
4001 H " Me NH)I,Me 448
J _
4002 H Me //'COQH 504
%’N)/Me
o]
- 4003 H Me O,COZH 580
g
_ % TMe
o}
4004 H Me NH H 505
7f \—COH
_ o]
4005 H Me - : NH;S:ME 482
4006 H Me NH 504
: }//\,cozH
o]
4007 H Me NH 558
s COH
e
4008 H Me - NH 532
. : mcozH
0o Me Me
4009 H Me NH . 516
' COH
o]
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NT = Not tested -64 15 Novenber 2006 WO 03/097644 PCT/ GAGNNERHES00EABLE 5
Inhibition of WId type and nutant strains of RT for conpounds of fornula I
Cpd 1C50 | C50 EC50 EC50 entry# WIRT K103N Y181C WIRT(nM K103N Y181C (nM
(nM (n 1001 CBCA 1002 CCCNI 1003 CCCC 1004 CACA 1005 C
ABA fg56 B A 1007 CB B A 1008 C C C C 100PC/G@oBIBI8 1010 C C NT
B 1011 CCCB 1012 CACB 1013 CCCB 1014CACB 1015 cccc
1016 C B NT NT 1017 C C NT NT 1018 C C NT NT 1019 CB B A 1020 C C NT
NT 1021 CC NT B 1022 NT C C C 1023 NT B NT NT

Cpd. R’ R E miz
entry # ' (MH)+
["a010 H Me NF 502
- T \cop

‘ Q

4011 | H Me CONHNH; 447
~a012 | H Me CONH-C{Me),-COOH 518
4013 | H Me CONH-S0,-Me 510
4014 | H Me- CONR-CH,-C(Et),-COOH 560
4015 | A Me. CONH-NH-CH;-COOH 537
3016 | H Me . CONH-NH-Me 461
4017 H Me " CONH-C(Me),-CH,-COOH 532

4018 H Mo CONH,EGOOH 558

4019 Me TH CONH-NH, 447
~4020 H | Me SO,NH-CH,-COOH 526

REVERSE TRANSCRIPTASE (RT) ASSAYS
The assays are as described in WO 01/96338, the contents of which are herein
incorporated by reference.

The results are listed in Table 5, as ICso(nM) and ECs (nM).
Table legend:
- 1Csp: A = >100nM; B = 100nM-50nM; C = <50nM;

* ECgp: A = >50nM; B = 50nM-10nM; C = <10nM: and
NT = Not tested
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1024 C C NT B 1025 CC NT NT 1026 C C NT B 1027 C B NENWemid26eC A NT B
-65 15 November 2006 WD 03/097644 PCT/ CA03/ 00718 Cpd | CSO | CSO EC50 EC50
entry # WIRT K103NN181 C WI RT (nM K103Wy181 C (nM nM (nM 1029 C B NT
" NT 1030 CA NT NT 1031 CACNT 1032 CBNT B 1033 CB NT A 1034 C C..
CC 10X0BW6fr A 1036 CB NT B 1037 CB NT B 103 TADMISB 1039 C A
NT NT 1040 CA NT NT 1041 CCA A ‘1042 CBBB 1043 CCCB 1044 CCC
B 1045 CB NT NT 1046 CACA 1047 CA B A 1048 C A NT NT 1049 C A NT

NT

TABLE 5
Inhibition of Wild type and mutant strains of RT for compounds of formula 1
Cpd ICso ICs ECy ECso
entry # | WTRT | KIO3N/Y181C | WT RT (nM) { K103N/Y181C

(niv) (nM) (nM)
1001 Cc B C A
1002 C C C NT
1003 C C c Cc
1004 C A Cc A
1005 C A B A
1006 C B B A |
1007 C B B A
1008 C C C C
1009 C Cc B B
1010 C C NT B
1011 C c C B
1012 C A C B
1013 C C C B
1014 C A C B
1015 c C C C
1016 - C B NT NT
1017 C c NT NT
1018 C Cc NT NT
1019 Cc B B A
1020 C C NT NT
1021 C C NT B
1022 NT Cc Cc C
1023 NT B NT NT
1024 C C NT B
1025 C C NT NT
1026 C C NT B
1027 C B NT NT
1028 C A NT B

v

2]

o
1




1050 A NT NT NT 1051 CA A A 1052 CA B A 1053 C B A 1 Nok&her@d3 NT B
1055 NT C C C 1056 NT C NT NT 1057 C C NT NT 1058 CB CB 1059 C A C A
-66. 15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 Cpd | C50 | CSO ECSO ECSO
entry #uosfddsfd03N Y181 C WI RT (nM K103N Y181 C

1061 C A NT NT 1062 C A NT NT 1063 NT C C C 1064

gty

1060 CC BB
065 C C NT

NT 1066 B NT NT NT 1067 CC NI C 1068 CC CC 1069 CA CB 1070 NT C
NT C 1071 NT BCB 1072 NT CNI C 1073 CCCC 1074 CC NI NT 1075 CC

ccC

Cpd | ICs o ECs, EC,

entry # | WTRT | K103N/Y181C | WTRT (nM) | K103N/Y181C
(M) (nM) (nM)
1029 | C B NT NT
1030 | C A NT NT
7031 G A c NT
1032 | G B NT B
7033 | ¢ B NT A
1034 | C C C C
1035 | C c NT A
1036 | C B NT B
1037 | C B NT B
1038 | © c NT B
1039 | C A NT NT
1040 | C A NT NT
1041 | C C A A
1042 | C B B B
1043 | C C c B
1044 | C c c B
1045 | © B NT NT
1046 | C A c A
1047 | C A B A
1048 | C A NT NT
1048 | C A NT NT
1050 | A NT NT NT
7051 c A A A
1052 | C A B A
1053 | C B A A
1054 | C c NT B
1055 | NT c C C
1056 | NT C NT NT
1057 | C C NT NT
1058 | C B C B
1059 | C A c A

'

&
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1076 C C NT NT 1077 C C NT NT 1078 C C NT NT 1079 C Gs5NEvd¥ber 40380 C C NT
NT 1081 C C NT NT 1082 C C NT NT 1083 CC C C 1084 C C NT NT 1085 C C
NT NT 1086 C C NT NT 1087 C C NT NT 1088 C C NT NT 1089 NT C NT C 1090
C B CB_-67 15 Novenber 2006 WD 03/097644 PCT/ CA03/ 00718 Cpd | C50 | C50
Ecs0 ECHO %P4 # WIRT K103N/ Y181 C WI RT (nM KL1O03NPYTEAOZIOTHEM (nM) (nM
1091 CCCC 1092 CANT NT 1093 CCCC 1094 CCCC 1095 CCC C
1096 CC NT C 1097 CB NT B 1098 NT CNT C 1099 CC C C 1100 C NT C B
1101 CB C A

Cpd | iCs iCe ECa ECe

entry # | WTRT | K103N/Y181C | WTRT (nM) | K103N/Y181C
(n\) {n\)) {(nh)
1060 c c B B
1061 c A NT NT
1062 c A NT NT
1063 | NT C C c
1084 | NT c c c
1065 C c NT NT
1066 B NT NT NT
1067 | © C NT c
1068 T c G c
1069 c A c B
1070 | NT ) NT c
1071 | NT B C B
1072 | NT c NT C
1073 | C c c C
1074 C c NT NT
1075 C c c ¢
1676 C C NT NT
1077 C C NT NT
1078 C c NT NT
1079 C C NT NT
1080 c C NT NT
1081 c C NT NT
1082 G C NT NT
1083 c C C C
1084 | C C NT NT
1085 c C NT NT
1086 c C NT NT
1087 | © C NT NT
1088 C C NT NT
1089 | NT c NT c
1090 c B C B

1
(o)
~

|




1102 CC C C 1103 CB NT NT 1104 C C C B 1105 C C NT ¥Novdi6 2696B B A

1107 C ANT NT 1108 CCB B 1109 CC A A 1110 C A NT NT 2001 A NT NT NT
2002_ANTNTNT 2003 C A NT NT 3001 CC CB 3002 CC NI NT 3003 CB NT
NT300§60003% 3005 CC CB 3006 CB NT NT 3007 CCBA 3008 CB B NT
-68 15 2006 WO 03/ 097644 PCT/ CA03/ 00718 CpdPGHSWIEEH ECSO EC50

entry # WIRT K103NI Y181 C WI RT (nM K103NIY181 C (nM nM (nM 3009 C A B
A 3010 CCBB 3011 CABA 3012 CBAA 3013 CC NI NT 3014 CCNT B

Cpd ICso ICso ECs ECsp
entry # | WTRT | K103N/Y181C | WT RT (nM) | K103N/Y181C
{nM) ~ {nM) (nM)
1091 C Cc C C
1092 C A NT NT
1093 Cc c C C
1094 C C C Cc
1095 Cc C C c
1096 C C NT C
1097 C B NT B
1098 NT C NT c
1099 C C C C
1100 C NT C B
1101 C B C A
1102 c C C c
1103 C B NT NT
1104 Cc C Cc B
1105 ] c NT NT
1106 C B . B A
1107 C A NT NT
1108 Cc C B8 B
1109 C C A A
1110 c A NT NT
2001 A NT NT NT
2002 A NT NT NT
2003 Cc A NT NT
3001 C C C B
3002 Cc C NT NT
3003 C B NT NT
3004 c C C C
3005 C C C B
3006 C B NT NT
3007 c C B A
3008 C B B NT

]
[=23
[+

]




3015 CC NI NT 3016 CB NT B 3017 CC B A 3018 C C B1ANodéHréodd C C
3020 CCCC 3021 CCCC 3022 CCCB 3023 CBNINI 3024 CCCC
3025 NT C NI B 3026 NT BCB 3027 CB CB 3028 CC NI' A 3029 NT C NT A

3030-0@%3@ gp3lcCB-A 3032 CCBA 3033 CACB 3034 CCNT A 3035
C CNT 088 NT CNT C 3037 NT C NT C 4001 C B NFHGM4%E8 c A NT NT

-69 15 Novenber 2006 WD 03/ 097644 PCT/ CA03/00718 Cpd | C50 | Cso ECse ECso
entry# WIRT K103N Y181C WI RT (nM K103N Y181C (nM (nM (nM 4003 B A NT
S :

Cpd ICso ICso ECsp ECqo
entry # | W' RT | K103N/Y181C | WTRT (nM) | K103N/Y181C
(nM) (nM) (nM)
3009 C A B A
3010 C C B B
3011 C A B A
3012 c B A A
3013 c C NT NT
3014 C c NT B
3015 |  C C NT NT
3016 C B NT B
3017 C C B A
3018 C C B A
3019 C B c C
3020 C c C C
3021 C C C C
3022 C C C B
3023 C B NT NT
3024 C C c C
3025 NT C NT B
3026 NT B C B
3027 C B c B
3028 c C NT A
3029 NT C NT A
3030 c c A A
3031 c C B A
3032 C C B A
3033 C A C B
3034 C C NT A
3035 C C NT NT
3036 NT c NT c
3037 NT C NT C
4001 C B NT NT
4002 C A NT NT
-69 -




AL

PCT/ CAO
(C1-0)al kyl,

4004 C A B NT 4005 C C NT NT 4006 CB B A 4007 C A C1Enofd8: S0b
4009 CACA 4010 CBANT 4011 CCCC 4012 CBB A 4013 CA B A 4014
CCCB 4015 CABNT 4016 CCCC 4017 CACA 4018 CACB 4019 CB

‘ 2006 WD 03/ 097644

R2 is selected from H,

AA -70 -- - R EEEE 15 Novenber
CLAIMS 1 A conpound represented by F&HRHNYWE 0 a R'N A
\ FBRng CERNgD NNR NIn Rl1 wherein
hal o, hal oal kyl, OH, (C1.6)al koxy, NH(CL, al kyl) or

Cpd | I[Cs ICse ECso ECs

entry # | WTRT | KIO3N/Y181C | WT RT (nM) | K103N/Y181C
(nM) (nM) (nM)

4003 B A NT NT

4004 C A B NT

4005 C C NT NT

4006 C B B A

4007 C A C Cc

4008 C A c B

4009 C A G A

4010 C B A NT

4011 C C C C

4012 C B B A

4013 C A B A

4014 C C C B

4015 C A B NT

4016 C C c C

4017 C A c A

4018 C A c B

4019 Cc B NT NT

4020 C C A A
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N(Cl .4alkyi)2; R is Hor Me; RS is Hor Me; R' is H (SNbanoe 2006

(C3d) cycl oal kyl and (Cl.a)al kyl -(C3.,)cycloalkyl; A is a connecting chain
of (Cl.3)alkyl; Bis Oor 5 nis O or 1; wherein when nis O, Ring Cis
phenyl i ed with (Cl:6)alkyl; and Eis selected from (1) CONRI2R 3
wher ei nwgﬁdgtﬁf’g& R13 is each independently H S02(C1- B§HCR ",“71%

(C.6)al kyl -COON, (C1.6)al kyl-(C3.7)cycl oal kyl said cycl oal kyl being
optionally substituted with COOH, (ii) CONHNRL4R S wherein R14 and R16 is
each independently Hor (O. 6)alkyl optionally substituted with COCH
(iii) NRL6COR 7 wherein R16 is Hor (Cl$)al kyl optionally substituted with
COOH or (CO.;0)aryl-COOH, and R77 i sLAME ) ai kenyl -000H, (C3.7)cycl oal kyl -
COOH, NH(CS)ai kyl -COON; (Cl1.6)al kyl optionally substituted with COON, or
(C1j)alkyl-(C3.7)cycloal kyl said cycl oal kyl being optionally substituted
with COOH A-chinpbindveprestrdsd BORmuld¥®® 03/ 097644 PCT/ CA03/ 00715 (ivV)
NR18S02( C1. 6) al kyl vm%lgei n 8 is Hor (Cl.6)al kyl; (v) S02NR19R21 wherein
R19 is H or (Cl.6)gl ky\ a R20 is (Cl.6)al kyl optionally substituted

wi th COOH and (vi)\ S02 wherein R2t i 6) al kyl ;___or_when n is 1,

Ring Cis as definotix ; A_a ¢ ngl e\pbond . necting group
sel ected from O(w i B i E Ring D
. /N
R F|i" n
i‘

whergin

R? is selected from: H, (Cy4)alkyl, halo, haloalkyl, OH, {C.g)alkoxy, NH(C,alkyl) or

N(Craalkyl); '

R*is H or Me;

R°isHor Me;

R™ is H, (Ci)alkyl, (Csa)cycloalkyl and (C1.)alkyl-(Cas)cycloalkyl;
- Ais a connecting chain of (Cy.a)alkyl;

BisOorS;

nisOort;

wherein when n is 0, Ring C is phenyl substituted with (Cys)alkyl;

and E is selected from:
(ij: - CONR™R™ wherein R' and R* is each independently H, SO4(C;.
e)alkyl, (Cys)alkyl-COOR, (Cy.g)alkyl-(Ca.7)cycloalkyl said cycloalky! being
optionally substituted with COOH;
~ (i) - CONHNR"R" wherein R" and R is each independently H or (Ci.
' g)alkyl optionally substituted with COOH:
(i) .- NR'CORY wherein R* is H or (Cy.)alkyl optionally substituted with
COOH or (Ce.10)aryl-COQH; and R is (C,.)alkenyl-COOH, (Cs.z)cycloalkyl-
COOH, NH(C, g)alkyl-COOH; (Cy.s)alkyl optionally substituted with COOH; or
(Cis)alkyl-(Cs7)cycloalkyl:said cycloalky! being optionally substituted with
COOH; :
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12 (viii) Rwherein RR2 is Hor (Cl.6)alkyl; O1 N (Chs®oaskddrooosi 123
(ix) Rwherein RR3is Hor (Cl.6)alkyl; R24 N (x) wherein R4 is H or
(Cl4)alkyl; ON 125 (xi) Rwherein R25 is Hor (Cl.6)alkyl; O N \NA

(xii) erein R26 and R27 is each Hor (Cl.6)alkyl; Oz~S~ON 126
(xiii) éb\,ﬂ?’fe‘)’g@% R28 is Hor (CL6)alkyi: OS~ 0 (>HC\T5¢IA°?!9Q718/SAN 2 (xv)
R wherein R29 is Hor (Cl.6)alkyl; and -72 15 Novenber 2006 WO 03/097644
PCT/ CA03/ 00718 O (xvi) H and

(iv)  NR'™S0,(C,¢)alkyl wherein R is H or (Cyq)alkyl:;

(vi  SO:NR™R* wherein R" is H or (Cy.s)alkyl; and R¥ is (Cy.¢)alkyl
optionally substituted with COOH; and

(vi)  SO,R* wherein R* is {C .s)alkyl;

or when n is 1, Ring C is as defined above; and
- E is a single bond or a connecting group selected from:
0

Y,

(vii) ;
)
o
A2 .
(viii) wherein R* is H or (Cyg)alkyl;
O
\HI\N/(Cq.e)alkylﬁ
) I5{23 N
(ix) i wherein R* is H or (C,g)alkyl;
24
e
(x) Y ¥ wherein R# is H or (Cg)alkyl;
0
#‘{\N&
I 25 .
(i) R wherein R is H or (Cy.g)alky!;
0]
LA
. _ g.izs I!{” '
(xii) wherein R* and R? is each H or (C,g)alkyl;
£ 3670 |
N
. : 28
{xiii) R wherein R® is H or (Cy.¢)alky!;
(xiv) \1" ¥ ;
Ox,20
-~ S\N)%
| 29 '
(xv) R™  wherein R®is H or (C1.e)alkyl; and
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Ring Dis a 6- or 10-nenbered aryl or a 5- or 6-nmenberedsheteiteesnbe havi ng
from 1 to 4 heteroatons selected from O, N, and S, said aryl and said :
het erocycl e being optionally substituted with from1 to 5 substituents

sel ect edyd 63p9¥salpal ogen, NH2, NO2, COON, OH, COQ(CL. 6) g'i'/F:XJlsmoégl 6) al koxy,
(C2>) al kenyl - COOH, (C3.7)cycloal kyl -COOH and (C1. 6) aF optionally
substituted with COON or OR or a salt or a prodrug thereof 2. The
conpound according to claiml1, wherein: R2 is selected from H,

(CLl. 4)al kyl, halo, haloalkyl, OHor (Cl.6)al koxy; wherein nis 0, Ring Cis
phenyl substltut ed with (Cl 6) al kyl; and E is selected from (1) CONR72R13
wherein R12 and R13 is }5 Bdependently H  S02(Cl 6)al kyl,

(01.6)al kyl - COON, (Cl C3. 7) cycl oal kyl sai d cycl oal kyI bei ng

optionally subst,i tut e . (1) CONHNR14R15 wherein Rl4and R15 is

each i ndependent( H or . 6)alkyl optionally substituted with COON;

(i1i) . NREGGORL7 wher ei n R16 is Hor (Cl.6)alkyl optionally substituted
(C2.4)al kenyl - COON

ith R17
(G2!'7) oyol dPei S aBLB 10-nepbare 8 e itergkerb ) imRgpie SR e y
Eu_bst i.tuted m&ﬂetMNhS eélectécﬂﬂmﬁ)ca,lNQahd S%,&aztygﬁd@%igll%{gbz gb%ﬁ)j@: Ic<)a: kyl

ei ng opti t a
vvhergl npRl %A @%dé%ltﬁquft% sr%%\ﬁé‘ﬂ' Sql t#fr‘“:“ls a single bo%d or a
connecting gr oupalggd!rew'b,d\lmgr, GOO0H, OH, GQQ(C;J%IR%(C@M&W(C@)@%WW\D 03/ 097644
PCTI CA03/ 00715 @06# N | 2

(Caz)cycloalkyl-COOH and (Cys)alkyl optionally substituted with COOH or
OH;
or & salt or a prodrug thereof.

2. The compound according to claim 1, wherein:
R?is selected from: H, (Cy.4)alkyl, halo, haloalkyl, OH or (C4.¢)alkoxy:

wherein n is 0, Ring C is phenyt substituted with (C,)alkyl; and E is selected from:

()  CONR™R™ wherein R and R" is each independently H, SO»(C;.
s)alkyl, (Cis)alkyl-COOH, (C1.¢)alkyl-{Cs.7)cycloalkyl said cycloalkyl being
optionally substituted with COOH; | |
(i)  CONHNR™R' wherein R'.and R" is each independently H or (C,.
e)alkyl optionally substituted with COOH;
(i) . NR'COR" wherein R* is H or (C,.s)alkyl optionally substituted with
COOH or (Cg.10)aryl-COOH; and R" is (Ca.¢)alkenyl-COOH, (Cs.)cycloalkyl-
COOH, NH(Cg)alkyl-COOH; (Cy.g)alkyl optionally substituted with COOH; or

) (Creyalkyi-(Caz)cycloalkyl said cycloalkyl being optlonally substituted with
COOH; and
(iv) - NR™S0,(Ci.c)atkyl wherein R™ is H or (C,.s)alkyl

or

when nis 1, E'is a single bond or a connecting group selected from:
0]

(vi) \"J}( .

¥
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(viii) Rwherein RR2 is Hor (Cl.6)alkyl; O} VKNACL- 6y1aNsydmber 20083 (i X)
wherein RR3 is Hor (Cl-o)al kyl; R24 (x) wherein R4 is H or (Cl.6)alkyl;
O 125 (xi) R wherein R25 is Hor (Cl.6)alkyl; O{ JINA 126 127 (xii) RR
wher ei n VR2&/@n@4R27 is each Hor (Cl.6)alkyl; O S O heficaer@rgxiii) R
wherein R26 is Hor (Cl.6)alkyl; o*s ONOand O-S*O N 29 (xv) R wherein
R29 is Hor (Cl.6)alkyl; and Ring Dis optionally substituted wth:

hal ogen, NH 2, NO2, COOH, OH, (C1.6)al koxy, (C,4)alkenyl-000H

(C3.7)cycl oal kyl -COON and (Cis)al kyl optionally substituted w th COCH or
OH. 3. The compound of foorrrul a |l according to claiml, wherein Ais
-CHrCH; Bis 0, R2isjH, M, :OWe, or halo; RAis H RS is Me; RI1 is H,
Et or (C3.4) cycloal kyl~ nnis 0, Rng Cis phenyl substituted with

(G s)alkyl; and or wh niip,s 1, Ring C is phenyl optionally substituted
with from1 or Aviiubstit uBnt swherein RZis H or (C;.g)alkyl;

0
\,l)J\N/(Cj.G)alkyi-_é
| 23
(ix) - R wherein R® is H or (Cre)alkyl; .
RZJI
N
) Y ¥ wherein R* is H or (C,.;)alky;
0
N)&
I 25
(xi) R wherein R% is H or (Cy)alkyl;
g
.&qj ';,)&z
-t R® RY . 26 27 - .
| (xii) wherein R™ and R* is each H or (Cy.g)alkyl;
0\. /0 ’
L 37
" W
@) R wherein R is H or (Cy.c)alkyl;
OO
/
(xiv) p » and
© 08 20
\',_t/‘sﬂ?t)z
’ 29
(xv) R™  wherein R? is H or (C,g)atkyl;

and

‘Ring D is optionally substituted with: halogen, NH, NO,, COOH, OH, (Cqg)alkoxy,
(C24)alkenyl-COOH; (Caz)cycloalkyl-COOH and (C1.s)alkyl optionally substituted
with COOH or OH.

'3, The compound of formula [ according to claim 1, wherein A is -CHo-CHo~; B is O;
“R%is H ; Me, OMe, or halo; R*is H; R® is Me; R"" is H, Et or (Cs.) cycloalkyl;
when n is 0, Ring C is phenyl substituted with (Crs)alkyl; and or whennis 1, Ring C
is phenyl optionally substituted with from 1 or 2 substituénts |
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-74 15 Novenber 2006 WD 03/097644 PCT/ CA03/ 00718 sel ectiasddvéntar 20608l ogen
and (Cl.6)al kyl optionally substituted with OH Ring Dis a phenyl or a 5-
or 6-nenbered heterocycle having from1l to 4 heteroatons selected from O,
"N, and %0(%%? phenyl and said heterocycle being optionally substituted
with from1 to 4 substituents selected from hal ogen PREABREES cooH, oOH,
COQ(C1. 6al kyl'), (C1.6)al koxy, (C, .6)alkyl optionally substituted wth COOH
or OH, and (C2.,)al kenyl-COON or (C2. 7)cycloalkyl-COOH, or Ring Dis

t hi ophene, furan, thiazole, oxazole, isoxazole, pyrazole, triazole,

I m dazol e, pyridine, pyridine-Noxide, pyridinone, pyrimdine or tetrazole,
each bei ngsetgateddioal: hyloganemtii(C i)ty wptiohallyrsobstifutér with GMbst i t uent s sel ect ed

from halo . X 0,..6)al optionally
substi t ut eg‘%&ﬁt"t{yg&ﬁ%gﬂﬁ"( h]bee(?éccg‘ 0‘%((96 FHag §¥‘t6 claim 3, wherein
R2 is H F hetergitomRseleatecsronarO, N; nod 8psaisptienyland saif) hetedeyieigeig i s phenyl

opLt onal Ly biahy bl 66 o8 @blilenOlaechilipnd a4 NG C 157 Cor E

wherein C (Cl 6)al kyl; and Ring D
"is selected froﬁﬁiopﬁbh&lz,wp@ﬁm o, §@l§¥€idalkvlb(ﬂcmaikmxﬂ. (C&)&ikﬁubst i tuents

I d f ,
?aeg; :I kylrOmhalgg%agﬁ"yégdm?g&w@iggb‘q?\lwndgg N@nﬁ&*}%%eﬁe furan or

thi azol e, each dﬁY‘iQﬁ'Fé(f@? ubstituted with froml to 3 substituents

- sel ect ed fr@mm Uasthﬁmfhe AiRgh, (rﬁélzole%ﬁlzmlus@@id@rﬁ%w‘aSthﬁ%%tel tuted with
CO0H; tlonallg?substltuted with from1 or 2 (C1.6)alkyl

subst it uent '§“ az°’5y9 59186 .PYEine-Nipxide, PYEgineR Pyrraiding of tatrazolpnpach o 2
.substituent lseusgadmcﬁamgl sihtlmmted viRGiom { 672 Supalitlierits %dtééﬁﬁini Yapg@stituted with

: v(\:notgr_ll ; CEI]t-lr ! ﬁlzi ?)OW Qﬁ-‘ (émﬁ OXY, (&,.s)a(ﬁgrgépuonaﬂy suf)(sat‘%utede w181p (5(1)8Iq SUbSt ' tuted

4. The compound according to claim 3, wherein R%is H, F or CI; R" is Et or
‘cyclopropyl; nis 0 arid Ring C is phenyl optionally substituted with (C 1.¢)alkyi; or

nis 1 and Ring C is:
CI
: f ,f Cii
E or E

wherein C'is (C1¢)alkyl and C" is H, halogen, or {C1.¢)alkyl; and
Ring D is selected from:

- phenyl optionally substituted with 1 to 3 substituents selected from: COOH,
‘OH, (Cy.6)alkyl-COOH, or (C;)alkyl{OH)-COOH, (Ci.¢)alkyi, halogen, (C1.c)alkoxy,
NH,, and NO;

- thiophene, furan or thiazole, each optionally substituted with from 1 to 3
‘substituents selected from: NHz, COOH, and (C,.g)alkyl optionally substituted with
COOH; '

- imidazole optionally substituted with from 1 or 2 (Cy.¢)alkyl substituents;

- pyrazole optionally substituted with from 1 to 2 substituents selected from:
COOH, (Cy)alkyl optionally substituted with COOH;

- triazole substituted with COOH:

- isoxazole optionally substituted with COOH;

- oxazole; ‘

- pyridine or pyridine-N-oxide, each optionally substituted with 1 to 3
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- oxazole; - pyridine or pyridine-N oxide, each opti onaldsyessHisdr bogst ed wit h
1to 3 -75 15 Novenber 2006 WD 03/097644 PCT/ CA03/00718 substituents
selected from COOH, (Cl.6)alkyl, halogen, NH2, and OH, - pyrimdine; -
pyridin pnally substituted with 1 to 2 substituents selected from -
(Cl. 6)a |I<HP}opt| onal |y substituted with COOH, or - RATIHE 5. The
conpound according to claim4, wherein R2is H R' is Et; C is CH3 and C
is H d, or CH3; ring Dis selected from - phenyl optionally substituted
with 1 or 2 substituents selected from COON, CH2COOH, CH2CH2COOH, CH3, F,
a, Owe, N2, NH2, and OH -thiophene, furan or thiazole, each

unsubst i t utsetistiventeyctedrot €OTbs (T L)gH hadgdNEDERD OHEH2- COOH, or NHZ; -
i m dazol e unsubst i t.ut d or nono-substituted with Me; - pyrazole

unsubstituted or A¥BAEor di-substituted with Me, COOH or -CH2- COOH -
pyridi ne or pyr i-dyrtinohe optictielly sebsthutamwith 1 tr2 slibstitudrss sdlecteifrom: (dy. M2, O,

NH2, or r upstituted on the nitrogen atomvmth
- CH2- COOH. s)aé;@P%lonﬂ%sbl%h{ﬁ? ccord?lﬂgobto claim5, wherein Rng Dis: \ D

DO wherein D r@tm (Cl.6)al kyl optionally substituted with COOH, or
hal ogen, and D is COOH, OH NH2, halogen, (CI. 6) al kyl optionally
substituted with COON, with the proviso that and D' are not both COON.
7. The %onpﬁhmrrw@émﬁncwmdo elpi ﬁm@eremm-eﬂmnbls E% ChooH; andbbiooON, Me, F,
or d and Qoigdigy NH2, F, A, -CHCOOH or COON. -76

ring D is selected from:

- phenyl optionally substituted with 1 or 2 substituents selected from: COOH,
CH,COOH, CH,CH,COOH, CHjs, F, Cl, OMe, NO,, NH,, and OH;
-thiophene, furan or thiazole, each unsubstituted or mono- or di-substituted

with COOH, -CH2-COOH, or NHp;

- imidazole unsubstituted or mono-substituted with Me;

- pyrazole unsubstituted or mono- or di-substituted with Me, COCH or -CHs-
COOCH;

- pyridine or pyridine-N-oxide, each mono- or di-substituted with Me, CI, NH,,
or OH; and

- pyridinone mono-substituted on the nitrogen atom with -CH>-COOH.

6.  The compound according to claim 5, wherein Ring D is:

Di
i

D

“wherein D'is COOH, (C1.g)alky! optionally substituted with GOOH, or halogen, and
D"is COOH, OH, NH,, halogen, (C.s)alkyl optionally substituted with COOH, with
the proviso that D' and D" are not both COOH.

- 7. The compound according to claim 6, Wherein D'is COOH, -CH,COOH, Me, F, or Cl
and D" is OH, NH_, F, C, -CH:COOH or COOH.
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- with

15 Novenber 2006 WO 03/097644 PCT/ CA0O3/ 00718 8. The conpuishbeaczosdi ng to
claim5, wherein ring Dis phenyl nono-substituted wth COOH CH2000H, or
CH2CH2000H. 9. The conpound according to claim.1 or any one of clains 3 to
8, wher avmoansra40 and E is selected from COVHsoz(ClPé?/EM%@&N

CONH( C1. 6) al kyl -COON, or CONH(Cl.6) alkyl-(C3.7)cycloal Ky ; CONHNH2
CONHNHMe, or CONHNHCH2OOOH; NR16COR17 wherein R16 is H or (CL.6)alkyl
optionally substituted with COOH or (C6.10)aryl- COOH, and R1l7 is

(C2.4)al kenyl 000H, (C3.7)cycloal kyl -COOH, NH(C1. 6)al kyl - COOH;

~(C1. 6) al k cl oal kyl -000H; or (Cl.6)al kyl optionally substituted
N&\@@'Ré"‘}/ epraiirglociim Snvhesein ring Diis pharyemommpubstitdtedc cor di ng t o

claim?9, WI’]WtBIC}KD(EI ICH,COOHN6r B1ON,B008H. i on. 11. The conpound according to
claiml or any one of clains 3 to 10, wherein n |s 1 and Eis a single

bond or a connecting group selected from -C(O-; -C(O-NR22)- wherein R22
i's H or9Me; Thet@hpdg&Radgordinglio@rlnk Y lo} anyl\ﬁlfér&blalnﬁ%gto'aswﬁér&ﬁ n'Y?O anﬁ‘l( R24) -

wherein R24 SO2- and

M0 Nt a2 s i CONR R b I ol PP of CQNBIGoeh € 15 a
connect i ng QMt!ﬁ&ﬂ@bb&lkﬂ@Oﬂhi @ONHNKOCONHRM e, o%@NﬂNHCﬁZ@ooﬁ Hor M :
-N(R24) - whggpsicpg®@4 is Hor Me; and NAHC(O-.. 13. The conmpound accor di ng

to claim12, wherein E, is in the para position. 14. A pharmaceuti cal
conposition for wWhawin R ishhen(C.dalky oplianatly substibtetHivith CODBIr(OP,)an0Npr i si ng a

conpound of for N r 1to 13, or a

_pharmaceuti cal | {sjdgﬂ anégtgﬁééqga t'ﬁe'?' ereo*q (dﬁaﬁ:oak#&ﬁg@eﬁ%l@al | y acceptabl e

carrier. 77 156RHY &fﬁ%‘r’ (Eodgkyl (@ -r3tiodRs-COCH! CQRMIEpidhalp. Use of a

conpound of for Bhﬂsﬁtuled@rﬁlﬁ@fdbl-‘i‘%—ié?%%es &%dﬁméﬁbes&' .ms 1to 13, or a
and a

phar maceuti cal |y acceptabl e sall ereo ar naceutically

10.  The compound according to claim 9, wherein E is in the para position.

11.  The compound according to claim 1 or any one of claims 3 to 10, wherein n is 1
and '
E is a single:bond or a connecting group selected from: -C(O)-; -C(0)-N(R®)-
wherein R*is H or Me; -C(O):N(R™)-(Cy.salkyl)- wherein R? is H or Me; -N(R2)-
wherein B** is H or Me; -NH-C(O)-; -NH-C(0)-NH-; -SO- ; -SO,-NH- and -C(O)-NH-
S0,

12.  The compound according to claim 1i, wherein E is a connecting group selected
from: -C(0)-N(R*)- wherein R®is H or Me ; -N(R®)- wherein R% is H or Me; and
NH-C(O})-..

13. - The compound according to claim 12, wherein E is in the para position.

* 14. A pharmaceutical composition for the treatment or prevention of HIV infection,
- comprising a compound of formula | according to one or more of the claims 1 to 13,

'or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
catrriet.




acceptable carrier in the preparation of a pharnaceuti cab Neesesedoson f or
the treatnent or prevention of HV infection. 16. Use of a conpound of
formula I, according to one or nore of the clains 1 to 13, or a

phar nac Y@ P¥e7é4y acceptabl e salt thereof, and a phar mpeeiiosiatly
acceptable carrier in the preparation of a pharnmaceutical conposition for
treating or preventing H'V infection, wherein the pharmaceutical
conposition is suitable for administration in combination with an

antiretroviral drug. 17. Use of a conpound of forrmula I, according to one
~or nor 5of the clains 1 to or a pharmaceutically accept abl e salt
E thereof nd”s6 r%PWHB%‘mq %fafPrfpulad@@@tprﬂ@blte opararinesreiof theelapisepas at i on of a

phar TRCceut cdl, &mﬁémﬁdd@[}tﬂa‘ﬂ? ad2bUER! SOtHRALd N ahd r%éé%ﬁ%g‘ﬁéf%ﬁguﬂ agl' \e/ 1

from not her tq har naceut’| cal
for adm ni st3°8EH %ﬁgtcﬁ"t%é“ Fﬁ?tFPfépa'B opka phamavgutical thmpadtior ke ted a

conpound of tfeatrmentar brevafidl SHHIY idf@ope or nore of the claim1l to 13, or a
pharmaceutical ly acceptable salt thereof, for the nmanufacture of a .

madl canent for the treatnment or pr eventlon of HHV infection. -78
Use of a compound of formula |, according to one or more of the claims 1 to

13, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
-acceptable carrier in the preparation of a pharmaceutical composition for
freating or preventing HIV infection, wherein the pharmaceutical composition
is suitable for administration in combination with an antiretroviral drug. |

17. Use of a compound of formula I, according to one or more of the claims 1 to
13, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier in the preparation of a pharmaceutical composition for
preventing perinatal transmission of HIV-1 from mother to baby, wherein the
pharmaceutical composition is suitable for administration to the mother before
giving birth. |

18.  Use of a compound of formula |, according to one or more of the claim 1 to
13, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for the freatment or prevention of HIV infection.
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