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(57) Abstract: Provided are compounds of
general formula (I}, wherein R? is selected from
the group consisting of H, E, Cl, (C.) alkyl,
{Cs.4) cycloalkyl and CFs; R* is H or Me; R’
is H, Me or Et, with the proviso that R* and
R are not both Me, and if R* is Me then R?
cannot be Et; R is Et, cyclopropyl, propyl,
isopropyl, or iscbutyl; and Q is selected from
the group consisting of (If), (I, (FV) and (V);
and pharmaceutically acceptable salts thereof, as
inhibitors of HIV reverse transcriptase, wild-type
and several mutant strains.

1)

CF3;

cycl opropyl,



| sopropyl, or isobutyl; and Qis selected from the group consisting of

(1), (I1r), (1v) and (V); and pharmaceutically acceptabl e sakificthgs9664
as inhibitors of HV reverse transcriptase, wild-type and several nutant

strains. 16 Decenber 2004 WO 01/95338 PCT/ CAO1/ 00890 1 NON- NUCLEGCSI DE
REVERSE TRANSCRI PTASE | NHI Bl TORS 5 TECHNI CAL FlI ELD OF THE | NVENTI ON The

I nvent i onwbel/adgsss t o novel conpounds and phar naceut i eet/cayniageept able salts
t hereof, their use, ei.ther alone or in conbination with other therapeutic
agents, in the treatment or prophylaxis of H'V infection, and to
pharmaceutical conpositions conprising,the conpounds. 10 BACKGROUND OF THE
| NVENTI ON The di sease known as acqui rell i mune defi ci ency syndrone (Al DS)

is caused by the hunman i mmunodeficiency virus (H articularly the
strain 15 known SOMNYOLEQHDERIYERY: TRANS A%Iimmy a host cell,
the information of the viral genonme nust be integrated into the host
cell's DNA. However, HVis a retrovirus, neaning that its genetic
informati-on is in the formof RNA. The H V replication cycle therefore
requi res a st EECHNIGAILLRELD OF THE IYVENHEOYi r al genone (RNA) into DNA, which
is the revérse of 20 the normal chain of events. The transcription of the
viral RNA i ntBhedbhernition regtesinpdvehmmpoyndsarehphampatentitallyascepedbie apt | y dubbed

t i pt RT). .The HIV vjrion.includ f. RT al
W Lh the vir PRyt e gifaehalopr g inseDihineton MBS At ¢
functions; itaReisSindhe BtméRt dtio MIVENA-RR, ieiAse, as a

ri bonucl ease, and as a DNA depéendent DNA poly erase. Acting as an
RNA- dependent piBxmaceutical compositions comprising the compounds.

" BACKGROUND OF THE INVENTION

The disease known as acquired immune deficiency syndrome (AIDS) is

~ caused by the human immunodeficiency vir;ls (HIV), particularly the strain

15 known as HIV-1. In order for HIV to be replicated by a host cell, the
information of the viral genome must be integrated into the host cell's DNA.
However, HIV is a retrovirus, meaning that its genetic information is in the
form of RNA. The HIV replication cycle therefore requires a step of
transcription of the viral genome (RNA) into DNA, which is the re{/erse of

20  the normal chain of events. The transcription of the viral RNA into DNA is
accomplished by an enzyme that has been aptly dubbed reverse transcriptase
(RT). The HIV virion includes a copy of RT-along with the viral RNA.

Reverse transcriptase has three known enzymatic functions; it acts as an

25 RNA—dependent DNA polymerase, as a ribonuclease, and as a DNA-
dependent DNA polymerase. Acting as an RNA~dependent DNA
polymerase, RT transcribes a 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 original RNA. Finally, acting as a DNA-

30 dependent DNA polymerase, RT makes a second, complementary DNA
strand, using the first DNA strand as a template. The two strands form



pol ymerase, RT transcribes a single-stranded DNA copy of the viral RNA
Acting as a ribonucl ease, RT destroys the original viral C%&e%Mm
DNA just produced fromthe original RNA. Finally, acting as a

dependent DNA pol ynerase, RT nmakes a second, conplenmentary DNA strand,
using the first DNA strand as a tenplate. The two strands form 16 Decenber
2004 WO @i Apss38 PCT/ CA01/ 00890 2 doubl e-stranded Diégrcabifagbel S 1 Nt egrat ed
into the host cell's genone by another enzyne called integrase. Conpounds
that inhibit the enzymatic functions of HV -1 reverse 5 transcriptase wl|
inhibit replication of HHV -1 in infected cells. Such .conpounds are
useful in the prevention or treatnent & HV -1 infection in hunman

subj ects, as denpnstrated by known RT inhibitors such as 3'-azido-3'-

deoxyt hys ni di deulﬂéz&andeanm whide pyitegasédiiatd iid hpst cdl's génodliedgoxycyt i di ne
(ddC), d4T, 3TC,  Nevirapi Del avirdi ne, Efavirenz and Abacavir, the main
10 drugs thus %P’%Fﬁ"p’l"% efiéraegrggem the treatment of AIDS. As with any
antiviral therapy, use of RT inhibitors in the treatment of AIDS

eventual |y Ieag%g%gla&stﬂtr- -&_ ;en'zfmlaﬁ%ﬁm%ﬁ tfﬁf?lr?}gt he given drug.

Resi stance (re sen €Se drugs 1 s “fesul't of nutations

that occur si nmhm@&sewemlﬁreﬂmamaﬂmelmeaceﬂs i@ pol gene. Several
nmut ant strai ns of HIV have been characteri sed, and resistance to known

t her apeutic a§eRPeunds %@@%P&V%W?quemf@ﬂél e#an i8f t he nost
comonly obsegyed, whi ch a
tyrosine (Y), at cg?%%%igsld&% I{g&g bﬁﬁgﬁnt%)g&gé a)El"‘t‘es{%r}%almfl{f)l?’'residue
and K103N VWedeoxﬁﬂmimimemAZT]@,Saﬂldéﬁx)ﬁnmﬁd (ddI),]ZB,S' dideoxpegitlinieepl aced by
aspar agi ne ( nts whic wi th increasjng frequency
during . treat %ﬂ&mﬁﬁn?’ﬁg@ﬁ“ﬁ ‘g%‘f‘%‘{ﬁ‘?' V&‘G@Z?IHEA dayrdhamalint s V106A,
GL90A, Y188C, tﬁ’&c’{ﬁhp tHF'uéé‘iH SreafliAE Amsd 03N Y181C, KI103N P225H,
K103N V1081, and K103N LI00I . erapy and prevent| on of HV infection

using antivirals continues, the
As with 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. Resistance
(reduced sensitivity) to these drugs is the result of mutations that occur in the

15 reverse transcri;:;tase segment of the pol gene. Several mutant strains of HIV
have been characterised, and resistance to known therapeutic agents is due
to mutations in the RT gene. Some of the most commonly observed mutants
clinically are: the Y181C mutant, in which a tyrosine (Y), at codon 181, has
been mutated to a cysteine (C) residue, and K103N where the lysine (K) at

20  position 103 has been replaced by asparagine (N). Other mutants which
emerge with increasing' frequency during treatment with known antivirals
include the single mutants V106A, G190A, Y188C, and P236L; and the double
mutants K103N/Y181C, K103N/P225H, K103N/ V1081, and K103N/L100L

25  Astherapy 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.

30 Corhpounds having tricyclic structures which are inhibitors of HIV-1 are



energence of new resistant strains is expected to increase. There is
therefore an ongoing need for newinhibitors of RT, with dif

patterns of effectiveness against the various nutants. 30 Cofrlr%%ﬁ%%beﬁ%(\)/qt‘ng
tricyclic structures which are inhibitors of W -1 are 16 Decenber 2004 WO
01196338 PCT/ CA01/ 00890 3 described in U S. Pat. No. 5, 366,972. O her
inhibitors of HIV-1 reverse transcriptase are described in Hargrave et

al ., J. Nﬁf{)@}% 34,2231(1991). U S. Pat. No. 5, 70342 RRpOses
8-aryl al kyl - and 8-aryl heteroai kyl -5,11 5 di hydr o- 6I—I—§8|fpy?%oﬁ3, 2 B2 ,3

'Ej [1, 4] di azepines as inhibitors of RT.. The exenplified conpounds are
shown to have sone activity against wild type and nmutant H V-1 RT,
particul arl yY181C and ot her single nmutants such as KI103N al beit |ess
effectively. Specifically, the conpounds of the present invention are

effective at HRsckiBbd B U5 e 513695 OGNt KEAWIBHEAM Bredgrstel | as a broad

range of other single nmutants and certain conmonly found doubl e nutants
such as Kl03Mayssip@seans descnibpd PAISEravEehNRMed Chidnk, IMNREBUITION). 1s The
i nvention reduces the difficulties and di sadvantages of the prior art by

Tuant SCr oi nOSPRRG: RARSD Piordee Bretiakylsend B A HBEPAUIYOR pr ovi dos &
G oup. consr'st P g RO g e e ey 1
Decenber 2004 exnylified @8Bpounds are shown to have some activity against wild type

and mutant HIV-1 RT, particularlyY181C and other single mutants such as

K103N albeit less effectively.

Specifically, the compounds of the present invention are effective at

10 inhibiting the Y181C and K103N mutants as well as a broad range of other
single mutants and certain commonly found double mutants such as
K103N/Y181C and K103N/P225H.

SUMMARY OF THE INVENTION
15  The invention reduces the difficulties and disadvantages of the prior art by

providing novel compounds that are potent inhibitors of single and double’
mutant strains of HIV-1 RT.

In a first aspect, the invention provides a compound of the general formula I- '

20 wherein
© R2is selected from the group consisting of H, F, Cl, Ci4 alkyl, Cs4 cycloalkyl
_ and CFs;



PCT/ CA0O1/ 00890 R4isHorMe; R5 is H Me or Et, wth the proviso that R4 and
Rs are not both Me, and if R4 is M then R5 cannot be Et; F&ﬁkﬁfmﬁh’
cycl opropyl, propyl, isopropyl, or cyclobutyl; and s Qis se ec rom
the group consisting of and "1, - \\;::-- 0O + o\ O or a pharmaceutically
acceptable salt thereof. In a second aspect, the invention provides an
inhibitor of HN replication, of 10 the general formula |, or a

phar maceu acceptabl e salt thereof. 15 In one t here may
be prOV|dg%ﬁ@%&%nhlbltor of a reverse transcriptase ggﬁgg%@ﬁgﬁ H'V, of the

‘general formula I, or a pharmaceutically acceptable salt thereof. In a
third aspect, the i nvention provides a use of an H 'V inhibiting amount of a
conpound of formula |, or a pharmaceut4cally acceptable salt thereof. In a
fourth aspect, the invention provides a pharmaceutically conposition for
the 20 16 Decg€$€1m§$94 WO 01/ 96338 PCT/ CA01/ 00890 5 treatnent or
prevention of éction, conprising a compound of fornula 1, or a

phar maceut i caR?rymm&m&mptoM%rdrﬁammmﬂﬁdWwa accept abl e
carrier. 5 IQHFElF ngdIﬁE there may be provided a nethod for preparation
of a conpoun €Ik ﬁﬂﬁ?ﬁ Btor -a phar maceutical |y acceptable salt thereof.

R''is Me, Et, cyclopropyl, propyl, isopropyl, or cyclobutyl; and
5 Qisselected from the group consisting of:

Y
ek te s

or a pharmaceutically acceptable salt thereof.

In a second aspect, the invention provides an inhibitor of HIV replication, of
10 the general formula I, or a pharmaceutically acceptable salt thereof.

Tn one embodiment, there may be provided an inhibitor of a reverse transcriptase

enzyme of HIV, of the general formula I, or a pharmaceutically acceptable salt
thereof.

15
In a third aspect, the invention provides a use of an HIV inhibiting amount of a

compound of formula I, ora pharmaceutically acceptable salt thereof.

In a fourth aspect, the invention provides a pharmaceutically composition for the

20



DETAI LED DESCRI PTI ON OF THE I NVENTION Definitions 1o As used herein, the
term"Cl.4 alkyl  is intended to nmean |inear or branched al k’(éD@‘?ﬁq{-\ %95%4
containing fromone to four carbon atons and includes nethyl, ~.ée yq,
propyl, isopropyl, butyl, sec-butyl and Pert-butyl. As used herein, the
term"Cs. 4 cycloalkyl™ is intended to nean saturated 15 cyclic hydrocarbon
radi cal s containing three to four carbon atons and incl udes cycl opropyl and

cycl obut ywkrog%%&?i | ed description of preferred emodi%@ﬁ@gg’prdi ng to a

preferred e ment, conpounds of the invention are according to
formula | wherein R2 is preferably A, F, or H Mre 20 preferably, R2 is
Cl or H Most preferably, R2 is Ti According to a preferred énbodi nent,
conpounds of the invention are defingd according to fornmula | wherein R4
is preferably H 25 According to an alternative enbodi ment, conpounds. of

the inventi orratfentde breveAiRCIHIV iRfdclich, Eanprdiag h cHpsRITLIsRLARabI Y R5 s
Me. Preferably, conpounds of the invention are defined according to fornula
| wherein R ojapharmaeeutigallysgrepiaple salitherepf; andes plyfrnaceuticallys Et. 16
Decenber 2004, 194496338 PCT/ CA01/ 00890 6 According to a preferred

enbodi nent, donpounds of the invention are defined accor di ng to fornmula |

wherein Qis preferably selected fromthe group consisting of: 5 Mre
preferabl ys QIlnsan Albedimghi, whdry , mpr &€ airowdede ahmethod fbrs prebartatien iofivent i on

|2 88|4u de conpo uc%glspounlcp otsfgxlrﬁu% Eccj)r ]; ;) arpmgge%tigglgflégce%?aﬁfé s%ft Itlpageo?.f - CL 16 December

DETAILED DESCRIPTION OF THE INVENTION
Definitions ' : :
10 Asused herein, the term “Cy4 alkyl” is intended to mean linear or branched

alkyl radicals containing from one to four carbon atoms and includes methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl and fert-butyl.

Asused hefein, the term “Cs4 cycloalkyl” is intended to mean saturated
15 cyclic hydrocarbon radicals containhgiﬂlree to four carbon atoms and

includes cyclopropyl and cyclobutyl.

Detailed description of preferred embodiments

According to a preferred embodiment, compounds of the invention are

defined accoraing to formula I wherein R? is preferably Cl, F, or H. More
20  preferably, R? is Cl or H. Most preferably, R? is H.

According to a preferred embodiment, compounds of the invention are
defined according to formula I wherein R4 is preferably H.

25  According to an éltgarnative embodiment, compounds.of the invention are

defined according to formula [ wherein preferably RS is Me.

Preferably, compounds of the invention are defined according to formula I
wherein R™ is Et or cyclopropyl. More preferably, R is Et.



WO 01/96338 PCT/ CA01/ 00890 7 The conpounds of the invention are effective
inhibitors of wild type reverse transcriptase as well as inhibit]

exanpl e, the single mutation enzynmes Y181C, K103N, V106A, Gﬂggg%&%%gé%%h
and P236L. The conpounds also 5 inhibit the double nutation enzynes

K103N Y181C, K103N P225H, K103N V108! and K103N L100lI. The conpounds of
formul a | wessass | nhibitory activity against H V-1 degN@bSRsdh! anscri ptase.
When admi nistered in suitable dosage forns, they are 1o useful in the
treatment of AIDS, ARC and rel ated disorders associated with HYV -1

i nfection. Another aspect of the invention, therefore, is a nethod for
treating H V-1 infection which conprisés adm nistering to a hunan bei ng,
infected by H V-1, a therapeutically effective amount of a novel conpound
of formula |, as described above. Wether it be terned treatnent or 15
prophyl axi s, the conpounds nmay al so be used to prevent perinatal

transm ssi on &fcoslivgto apmﬁerw{mbodjmemmpwdaommmmm to the nother

prior to birth The conpounds of . foraula L.may, be. adm pi.stered in single or
di vi ded dosesge%ﬁﬁﬁcc’?ﬁ%‘gg? gqm a]g"gﬁ%ﬁ’t“eé fflprgf Wﬁ?’gfss.eigﬂgg%%ﬁee oral dosage
for a conpoungnﬂ@caﬂﬁﬂu@@ﬁﬂ woul d be in the range of about 0.5 ng to 1 g
per day. A preferred oral dosage for a conmpound of fornmula I would be in

t he range of about 100 ng to J per day N a patient weighing 70 kg.
In parenteral formulationg, bl e dosage may contain fromO.1 to

250 ng of said 25 conpounds, bla@é) . It should be
under st ood, however, 16 Dec 004 0] PCT/ CA01/ 00890 8 t hat
t he dosage administration frqm-pgatient to ¢ will vary and the dosage

for any particular patient w ‘dgﬁend upon exclinician's judgenent, who
will use a8 criteria for fixing a proper dosage Phe.size and condition of

More preferably, Q is:

Alternatively, preferred embodiments of the invention include compounds
10 selected from the group consisting of:

Me O -
A\
N
\ N/ T = // ’
Et W

' o~ .
’

Me O
\
N
\ N/ T = f A
ol & ”“\0_

;and



the patient as well as the patient's response to the drug. 5 Wen the
conmpounds of the present invention are to be adm nistered by E@%ecé?ﬁ&'rzom
route, they may be adm nistered as nedi canments in the form of
pharmaceuti cal preparations, which contain themin association with a
conpati bl e pharmaceutical carrier material. Such carrier material can be an
10 inert Qiodaddsse Oor inorganic carrier material suitablegch@rogs al

adm ni stration. Exanples of such carrier materials are water, gelatin,
talc, starch, magnesium stearate, gum arabjc, vegetable oils,

‘pol yal kyl ene-gl ycols, petroleumjelly and the like. 15 The pharmaceuti cal
preparations can be prepared in a convéntional manner and finished dosage
forns can be solid dosage fornms, for exanple, tablets, dragees, capsules,
and the like, or liquid dosagee forfs, for exanple solutions, suspensions,
emul sions and the like. The ph%{nsceutical preparations may be subjected
to conventional pharnaceuti > erilisation. 20
Further, the pharmaceutic : BOA conventi onal

adj uvants such as preservapiyésystapit i sers, [emyfsifiers,
flavour-inprovers, wettirhg ageni§, buffers, saFN§ for varying the osnotic
pressure and the like. Solid carrier material which ean be used incl ude,
for exanple, starch, lactose, mannitol, nethyl cellulose, mcrocrystalline
cel I ul ose, t afla cofigouds oﬂhb&&bﬁﬁ&ém@@kf@éﬁ#m{iﬁﬁﬂ@@ﬂﬂdggéréve% mol ecul ar
wei ght polymers (such as polyethylene glycol). For parénteral use, a
conmpound of f&anfciptase as inkikitingsforexeanpls, thesinglemutation enzyroes: aqueous

solution, su [ j [ 16 r 2004 01/96338

PCT/ CA01/ 00898‘533%%9?’%3@@%%%@%' glcsggp?“é%‘%%eoﬁ”%%‘%oﬂ% of i quids,
whi ch may goninhibit thbdeitsle imusdtiin étzpges CRIBNG NI S10 KdesN 225 eser vat i ves,
buffers or other solutes to renger the solution isotopic with the bl ood,

t hi ckeni ng ag&HBY/ VdfidlsedciqgN/ L1001

The compounds of formula I possess inhibitory activity against FIIV-1
reverse transcriptase. When a'dministered in suitable dosage forms, they are

10 useful in the treatment of AIDS, ARC and related disorders associated with
HIV-1 infection. Another aspect of the inventioz}, therefore, is a method for
treating HIV-1 infection which comprises administering to a human being,
infected by HIV-1, a therapeutically effective amount of a novel compound of

. formula 1, as described above. Whether it be termed treatment or

15  prophylaxis, the compounds may also be used to prevent perinatal
transmission of HIV-1 from mother to baby, by administration to the mother
prior to birth.

The compounds of formula I may be administered in single or divided doses
20 by the oral or parenteral routes. A suitable oral dosage for a compound of
formula I would be in the range of about 0.5 mg to 1 g per day. A preferred
oral dosage for a compound of formula I would be in the range of about 100
mg to 800 mg per day for a patient weighing 70 kg. In parenteral
formulations, a suitable dosage unit may contain from 0.1 to 250 mg of said

25 compounds, preferably 1 mg to 200 mg,. It should be understood, however,



agents or other pharmaceutically acceptable additives. Additives of this
type 5 include, for exanple, tartrate, citrate and acetate buffey ember 2004
et hanol , propylene glycol, polyethylene glycol, conplex forners Such-as
EDTA), antioxidants (such as sodiumbisulfite, sodium netabisulfite, and
ascorbic acid), high nolecular weight polyners (such as liquid

pol yet hyl efpoi@ydsgles) for viscosity regulation and pleygibydegge derivatives
of sorbitol anhydrides. Preservatives 10 may al so be added if necessary,
such as benzoic acid, nethyl .or propyl paraben, benzal koni um chl ori de and
‘ot her quaternary amoni um conpounds. The conmpounds of this invention may
al so be administered as solutions for 815 nasal application and may contain
in addition to the conpounds of this invention suitable buffers, tonicity
adj usters, ni gnoliedlosgfeslefiMBrhi@iror phii@ kspiticht Allvary ah@d V- i ncr easi ng
agents in an aqueous vehicle, Exanples_ of agents used to increase

vi scosity ar edpBBg{arapy particsles patiens Wil depsad ugen thexliniciag’s judgement,

pol yvi nyl pyrrgh.i X r i N, M. crohial ..20 eservatives
added may incﬁhﬁgﬁggﬁ%a(ﬁ%%?ﬁ%?%%ﬁ%rfﬁ%%¥ﬁﬁ%§gﬁ§§ﬁqan R 9“§Ltanol or
phenyl et hyl atheqlatibnt abehehilltas Giapdtient's fegpongiaabiedaigpr ovi ded by the invention
can be adm nistered by suppository. 25 The conpounds of the invention may
be nmade usfng the skills of a synthetic organic chemist. An exenplary
reaction sche | ' : ol .20 01/ 96338
PCT/ CAOL/ oosggﬁ‘fidﬁéez%%\rp@‘,’%& %‘f@%ﬁ%‘#&‘%‘%& on B B R e bl o e
Rl NHS Xyi eneralfoute, 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

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

15 The pharmaceutical preparations can be prepared in a conventional manner
and finished dosage forms can be solid dosage forms, for example, tablets,
dragees, capsules, and the like, or liquid dosage forms, for example solutions,
suspensions, emulsions and the like. The pharmaceutical preparations may
be subjected to conventional pharmaceutical operations such as sterilisation.

20 Further, the pharmaceutical preparations may contain conventional
adjuvants such as preservatives, stabilisers, emulsifiers, flavour-improvers,
Wetiing agents, buffers, salts for varying the osmotic pressure and the like.
Solid carrier ma;cerial which can be used include, for example, starch, lactose,
mannitol, methyl cellulose, microcrystalline cellulose, talc, silica, dibasic

25  calcium phosphate, and high molecular weight polymers (such as
polyethylene glycol).

For parenteral use, a compound of formula I can be administered in an

aqueous or non-aqueous solution, suspension or emulsion in a



O AC- -N -CL N'"N R Schene 2: Preparation of internediates in which R5
is M N2 RLi-NH z THE o e R x w X=Ctorr NaH Ml DV, 50Céﬂ 1hs

1 ecel be ?04_
sequence of schene 2 is anal ogous to one descri bed by J.M @unde al.;
J. Med. Chem 1998, 41,2960-71, and C.L. Cywin et al.; J. Med. Chem 1998,
41, 2972-84. 16 Decenber 2004 WD 01/ 96338 PCT/ CAO1/ 00890 11 Scheme 3:
Prepar at i gy @lssisppt ermedi ates in which R2 is Cl1-3 al K¥ercQowoosdp H 2 CI ur
NaHCO O T n Ti -,Br 3 3C-C O N MeCN H3d, ~Cl

9

pharmaceutically acceptable oil 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

5  include, for example, tartrate, citrate and acetate buffers, ethanol, propylene
glycol, polyethylene glycol, complex formers (such as EDTA), antioxidants
(such as sodium bisulfite, sodium metabisulfite, and ascorbic acid), high
molecular weight polymers {such as liquid polyethylene oxides) for viscosity
regulation and polyethylene derivatives of sorbitol anhydrides. Preservatives

10 may also be added if necessary, such as benzoic acid, methyl or propyl
paraben, benzalkonium chloride and other quaternary ammonium

compounds.

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

15 nasal application and may contain in addition to the compounds of this
invention suitable buffers, tonicity adjusters, microbial preservatives,
antioxidants and viscosity-increasing agents in an aqueous vehicle. Examples
of agents used to increase viscosity are polyvinyl alcohol, cellulose
derivatives, polyvinylpyrrolidone, polysorbates or glycerin. Microbial

20 pre;servaﬁves added may include benzalkonium chloride, thimerosal, chloro-
butanol or phenylethyl alcohol. |

Additionally, the compounds provided by the invention can be administered
by suppository. \

25
The compounds of the invention may be made using the skills of a synthetic

organic chemist. An exemplary reaction scherme is shown in schemes 1 o 6.



H3C 1. NaHMCS dine 2. Mel HSC ,N. d iN'N 111 NH Pd(OH) 2. H2 Schene 4:
Preparation of intermediates in which R2 is CF3 Eto 1. NaH, OMys riQ 28
{CF, SO ;,NFh" 3. EWHZ RT, 20h O a OAc NH O H2 McOH F3C 'r l&éi%&eg
Rux, 3h 2, 4N HCl, 45*C &n, RT 16 Decenber 2004 WD 01196338 12 Schene 5:
I ntroduction of the quinoline nucleus

' WO 01/96338 PCT/CA01/00890

10

Scheme 1: Preparation of intermediates in which R is Me

N - xy'e"e W= o NBSIMBCN l
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ﬁ
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Scheme 2: Preparation of intermediates in which R is Me

H, (1atm)
o g O
R1-NH or o =
H THFur%uluene I R T AcOH, HCI R*” N7 NBR"
X=ClorF
Bi
ol A vl
NaHCO,, MeCN, 25:C I =
Gt N
Br NaHMDSITHF
Rll
NaH, Mel
DMF,SU"C’/
ME{N Q
(L Ty
2 = —
R N til N
it

5  The sequence of scheme 2 is analogous to one described by J.M. Klunder et
al,; J. Med. Chem. 1998, 41, 2960-71, and C.L. Cywin et al.; ]. Med. Chem. 1998,
41, 2972-84.



RSROOR4A R d 1 1/ i Br -SF1BU, All DV 900C | Pd(PPQ OH 7. (aa,
~-70"C MOFlI, CHO 2. NaBH4 78-C to 25-C OH nCPBA CHzCl ~.
PCT1CAOL100890 Scherme 6: Alternate route to conmpounds i n whi c%gﬁcmbewéo%b
Me Br NaHCO3 MeCN NaHVDS 5 C 1-1; INCk--,N--"~ J 7HF, pyridine N RI11
Ell"-NH  Xylenes, A

WO 01/96338 PCT/CA01/00890
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Scheme 3: Preparation of intermediates in which R2 is Cy.g alkyl
0 0
M ~¢® Nanco, = N N\ -Br
| . + | _— | P 4
H,C N Cl a N, MeCN HC N - Cl N

RN
l T

1. NaHMDS

Scheme 4: Preparation of intermediates in which R2is CF;

0

o NH, _

.\/ﬁ\ OAc
CF, O,N H,0 NO,
l NN, Rem, 3h | =
EIO ——— P
N +
He 3 aNHoLasec 6 N TOH
o, RT
NC.
1 NaHowF, doec, R 2 N
ey
H" FL™ "N” "NH MeQH  F,6”7 NZ “aH
o
CI
NaHCO, NaH DMF
TmMecN N N N



C.- N C HN'N Aat As stated before, the conpounds provided by the
invention inhibit the enzymatic activity of H V-1 RT. Based, }

of these conmpounds, as described below, it is known that theyg?)(r%ﬁel{l)&?ﬁ?ﬂg
RNA- dependent DNA 10 pol ynerase activity of HHV-1 RT. It is known (data not
shown) that they also inhibit the DNA-dependent DNA pol ynerase activity of
H V-1 RT. wdiohbdsss Ng the Reverse Transcriptase (RT) pggexoaeseri bed bel ow,
conpounds can be 16 Decenber 2004 WD 01/96338 PCT/ CA01/ 00890 13 tested for
their ability to inhibit the RNA-dependent DNA pol ynerase activity of HV
-1 RT. Certain specific conpounds described in the Exanples which appear
bel ow, were so tested. The results of ¥his testi ng appear in Table 2 as
1C50 (nM and Table 3 as-EC50 (rM. EXAMPLES The present invention is
illustrated in furt herSdmma'B Iityoduetiont of thewjutmpliremucleusi ti ng exanpl es. All

reacti ons were perfornmed ra\aonl trogen or argon R’LQS arormsphere Tenper at ures
are given in degrees Cel ugrl o \parCcent rat| 0S express a
vol ume to vol une relat IessP%,@,e othevvl é brevi ati ons or
synbol s used herein |ncI ude: R'DE'AD di ew az"bdl"bar 5o>€‘y ate; 15 DI AD:

di i sopropyl azodi carboxyl ate; DI EA: diisopropylethylamne; DVAP:

4- (di met hyl am no) pyri di ne; DVSO di net hyI sul f oxi de 13?1}7?

di met hyl formam de; 20 ES Ms: el ectron. gpray nmass speehd# ro'j%toﬁsp Et: ethyl;

R R\ 0

oo O By

DEAD or DIAD
PPh,, THF, 25°C
mCPBA
CH,CLy, 25°C
A 5
R R,h 0
-
RN N7 2y
|I‘ﬂ I
—-N*

Scheme 6: Alternate route to compounds in which R4 is Me

2 4 NaHCO;;
N cl
N Cl o

R"-NHz
. thenesA
Me H [o)
=
\ A PN . THF, pyndme it
h, N N cl N
R N

As stated before, the compounds provided by the invention inhibit the
enzymatic activity of HIV-1 RT. Based upon testing of these compounds, as
described below, it is known that they inhibit the RNA-dependent DNA
10 polymerase activity of HIV-1 RT. It is known (data not shown) that they also
| inhibit the DN A-dependent DNA polymerase activity of HIV-1 RT. Utilising
the Reverse Transcriptase (RT) Assay described below, compounds can be



Et OAc: ethyl acetate; Et20 diethyl ether; PLC high performance |iquid

chromat ography; 25 iPr: isopropyl; Me: nethyl; MOH nethanogl; X
acetonitrile; NBS: N bronosuccinimde; 16 Decenber 2004 WO 0%3@5‘%%&%'2004
PCT/ CAO / 00890 14 Ph: phenyl; TBE: tris-borate-EDTA; TBTU. 2-(1H
benzotriazol 1-yl)-N,N, N ,N -tetranethyluronium tetrafluoroborate; 5

TFA: trifiggyeaeetic acid, THF: tetrahydrofuran; MSpcEehe@defCt rospray
mass spectronetry; MS (FAB) or FAB/ Ms: fast atom bonbardment nass

spectronmetry; HRMS: high resolution mass spectronetry; 10 PFU. pl aque
formng units; DEPC. diethyl pyrocarbonate; DIT: dithiothreitol; EDTA

et hyl enedi anri netetraacetate; UWP: urldine 5' - nonophosphat e; 15 UTP:
uridine 5 triphosphate; MES: 2.-(n norpholino)ethanesul fonic acid,

SDS- PAGE:  sodiested daxcthely bbitityl ﬁaazﬁlﬁbmd{emmdepéﬁdéﬁt DBIA phlg@bragphor esis; MACO
nmol ecul ar wei ht C

|, 3-Bis{tris( Wﬁ%%#ﬁ’ﬂﬁﬁ Seeh, S%ﬁé@r@%&rﬁ%&ﬁéﬁé@mbed in the Examples

which appear below, were so tested. The results of this testing appear in
Table 2 as ICsp (nM) and Table 3 as ECsp (nM).

EXAMPLES

The present invention is illustrated in further detail by the following non-
limiting examples. All reactions were performed in a nitrogen or argon
10  atmosphere. Temperatures are given in degrees Celsius. Solution
percentages or ratios express a volume to volume relationship, unless stated
otherwise.
Abbreviations or symbols used herein include:
DEAD: diethyl azodicarboxylate;
15 DIAD: diisoprop-yl azodicarboxylate;
DIEA: diisopropylethylamine;
DMAP: 4-(dimethylamino)pyridine;
DMSO: dimethylsulfoxide;
DMEF: dimethylformamide;
20 ES MS: electron spray mass spectrometry;
Et: ethyl;
EtCAc: ethyl acetate;
Et2O: diethyl ether;
HPLC: high performance liquid chromatography;
25  iPr:isopropyl;
Me: methyl;
MeOH: methanol;
MeCN: acetonitrile;

NBS: N-bromosuccinimide;



20 GSH: reduced glutathione; OBG n Cctyl-!3-Dglucoside. SYNTHESES The
follow ng exanples illustrate nethods for preparing conpounds he 2
invention. Exanple | (entry 24, Table 1) ' lgbegemeberé{)(m
5,11-Di hydro-1|1-ethyl -5-nmethyl-8-(2-(4-quino linyloxy)ethyl j-6H

di pyridof3,2-b:2 ,3 -¢ej [1,4]di azepin-6-one 30 16 Decenber 2004 WO

01/ 96338 Webisesdsl/ 00890 15 a) 2 (Ethyl azni no) 3-nitrppyededodass To a sol ution
of 2-chloro-3-nitropyridine (51 g, 325 mol) in THE (650 nL) was added a 2
M solution of ethylamine in TFW (365 nL, 731 nmml). The reaction was
‘stirred at roomtenperature overnight. The reaction m xture 5 was poured
into water (1.5 L) and the resulting #8lid was filtered and dri-ed under
reduced pressure to give the title conmpound (52 g)_b)

3- Am no- 2- ( ety pheamilno) pyri dine A solution of 2 (ethylamno) 3

nitropyridi nﬁﬂﬁgz_ in OH (600 nL) was 10 stirred overnight at room
tenperature > iy ?@dﬁ%‘“&l atm) in the presence of 20% Pd(OH)2/C (10.4

g) . The cat alpigf: §Hjt%ﬁ§*ﬁ& Y L &t N2R b.:diat omaceous earth. The
filtrate was concentrated under y}rj)etg’uéedNopfrgfsr%USe .a%lg‘g?ve the title
conpound as aetrhtheirolshted (39 g, 88% yield over steps a) and b). 15 ¢)

. 2-Chloro-N [2-(et hyl , ann no)-3-pyridinyl}-5-brono-3- pyridinecarboxani de To
a cool ed sbl ﬁé‘%ﬁ“%?orggcgﬁ?%d?-(et hyl ami no) pyridine (30.6 g, 223 mml) in
MeCN (740 mL)TriRSetBdffarbsa@hl d NaHCOB (56.3 g, 669 mmol). After S min,

MS (ES): electrospray mass specirometry;
MS (FAB) or FA]‘S/ MS: fast atom bombardment mass spectrorr;elry;
HRMS: high resolution mass spectrometry;
10 PFU: plague forming units; '
DEPC:diethyl pyrocarbonate;
DTT: dithiothreitol;
EDTA: ethylenediaminetetraacetate;
UMP: uridine 5’-monophosph.ate;
15 UTP: uridine 5riphosphate;
' MES: 2-(n-morpholino)ethanesulfonic acid;
SDS-PAGE: sodium dodecyl sulfate-polyacrylamide gel electrophoresis;
MWCO: molecular weight cut-off;
Bis-Tris Propane: 1,3-Bisftris(hy droxymethy!)-methylamino}propane;
20  GSH: reduced glutathione;
OBG: n~Octyl-B-D-glucoside.

SYNTHESES
The following examples illustrate methods for preparing compounds of the

25 invention.

Example I (entry 24, Table 1)
5,11-Dihydro-11-ethyl-5-methyl-8-(2-(4-quinolinyloxy)ethyl}-6H-
_ dipyrido[3,2-1:2',3"-e] [1,4]diazepin-6-one
30



20 crude 5 brono-2-chl oro3-pyridi necarbonyl chloride (prepared from 5-

br ono- 2- hydr oxy- 3- pyri di necar boxylic acid and SOCl2 [as descri by, T
Gero et al. in Synth. Commun. 1989; 19, 553-559 (i ncorporated hégz%ﬁe'é?/erzoow
reference) but with om ssion of the agqueous work-up] was added- (1 equiv.,
223 mmol ). After 2 h, the reaction m xture was poured over ice/H20 (1.5 L)
25 and theygmpeesbd i ng solid was filtered, rinsed w th pdz@agindsehhen hexane.
After drying under reduced pressure overnight, the title conpound was
obtained as a black solid (54.9 g, 69%yield). d) 8-Srono-5,11-di hydro
‘11-et hyl -6H di pyrido[3,2 b:2",3" -e][1Adi azepi n-6- 30 one To a solution of
2-chl oro-N-{2- (et hyl am no) - 3- pyri di nyll}s- 5-brono-3 16 Decenber 2004 WO

01/ 96338 PCT/ CA01/ 00890 16 pyri di necar boxani de (54.9 g, 154.4 nrnol) in
pyri di ne (308anyEduylanting)-Svatropydidént drop wise a | M sol ution of Na. HVDS
(sodi um hexanib hybldtisn bi2zétderp-3-nitropyiidinSHEd gnd25 mimbl} i WHE (658fhky 10 min, the
reaction was allo to cool to_ roomtenperature, and then was poured over

ice water (2 Ppsa 3 ¥ sptuting obethpipmine in | (Be2mbd/3lmmeBdhG t h water and
then hexane. Jh -@g},& ' H'léb@%%r I a La.give the title
conpound (36 g,@%SA)yi%%)aagfsdoglgte r gregg%lﬁ? ?;Iﬁ{e%g%%ﬁ
8- Br onp- 5, 11- diahipoured frite etatey (~55 hiptndythe felstilting yolidtepSfilerbd 2nd dtied 10
e][1, 4] di azepi n;6-one To a solution of the
8- br ono- 5, 11- HFW&?‘%*CE%PWF ?%W%Iaﬁ%ﬂFGB‘F‘BP%‘B@'S}B' -€]
[ 1, 4] di azepi n-6-one (36.7 g, 115 nmmol) in DMF (380 nL) was added NaH (3.5
g, 138 mmol ), and the m xture was heated to 50 OC for 30 mn. The reaction
m xture was cbbBeuming-3-thplamingdpyaidine and treated with Mel (14.3 m, 230
15 mol ). Af t Arsollition lof 2-{dtleylamaixe)-BaitroyiyxidinedSRgn MeOM (00wall) wape water. The
solid was filtered, hed with water and t hen hexane to_give after’
drying thd%ti f%f%vﬁﬁfv}%ﬁtﬁr?@??@@m#ﬂwﬁ% lapk ey sol i d.

presence of 20% Pd(OH)2/C (10.4 g). The catalyst was removed by filtration

tfu‘ough diatomaceous earth. The filtrate was concentrated under reduced

pressure to give the title compound as a black solid (39 g, 88% yield over
steps a) and b).
15 '

¢) 2-Chloro-N-{2-{(ethylamino)-3-pyridinyl}-5-bromo-3-
pyridinecarboxamide
To a cooled solution of 3-amino-2-(ethylamino)pyridine (30.6 g, 223 mmol) in

MeCN (740 mL) was added solid NaHCO;s (56.3 g, 669 mmol). After 5 min,

20  crude 5-bromo-2-chloro-3-pyridinecarbonyl chloride (prepared from 5-
bromo-2-hydroxy-3-pyridinecarboxylic acid and SOClz {as described by T.
W. Geroet al. m Synth. Commun. 1989, 19, 553-559 (incorporated herein by
reference) but with omission of the aqueous work-up] was added: (1 equiv.,
223 mumol). After 2 h, the reaction mixture was pouréd overice/H0 (1.5L)

25  and the resulting solid was filtered, rinsed with H20 and then hexane. After
drying under reduced pressure overnight, the title compound was obtained
as a black solid (54.9 g, 69% yield).

d} 8-Bromo-5,11-dihydro-11-ethyl-6H-dipyrido[3,2-b:2",3"¢][1 4] diazepin-6-
30 one .
' To a solution of 2-chloro-N-{2-(ethylamino)-3-pyridinyl}-5-bromo-3-



f) 5,11-D hydro-11-ethyl-5-nethyl-8-(2-propenyl)-6H di pyri do[ 3, 2-b: 2", 3

20 e][1, 4] di azepin-6-one Allyltributyltin (30.7 nL, 99.

Pd(Ph3P)4 (5.20 g, 4.50 nmol) were added to a degassed (N2 tﬁ?ﬁlfc?{nberzom
solution for 30 mn) solution of 8-brono- 5,11-di hydro-I1-ethyl-5-nethyl-6H
di pyrido[3,2 b:2',3 -e][1,4]diazepirv-6-one (30.0 g, 90.0 mol ) in DV
(450 nlL) wowmmeos tenperature. The m xture was 25 st ipcr/edoabss®0 C for 1.5 h
then.was cooled to roomtenperature and concentrated under reduced
pressure. The residue was purified by flash chromatography (hexane: EtOAc,
8:2 to 7:3) to give the title conpoun 22.19 g, 84%yield). 30 @)

5,11-Di hydro 11-ethyl-8-(2-hydroxyeth -5- et hyl - 6H— di pyrido[ 3,2 16
Decenber 2004 WO 01/96338 PCT/ CAQ1/00890 17 b:2',6 3 [ 1, 4] di azepin-6-o0one
A stream of oRWifiaearhex m(%%gfﬂ%ﬁmolbmmghn%@ )%’f—5ﬁ8 assol ut | on of

[51141113: gélg[non;%i one%‘é%ﬁsfgﬁtmb@%ggl nw %@%B’g’%ﬂ%ﬁ@ IVEO—|I (150

5 nmL) for 2.5inTHR355 mEashsahmbD. Afba 10evih, the bdicesh whe gighedibeosiabut i on for
15 mn and then solid NaBH4té4 99 g, 132 mmpl) was added to the sol ution.
The reacti ontOPPXiEHPErafias. ad theyay BDWrﬁV%‘C?WG’Fﬁfﬁ%@%ﬁeﬁ‘F]éngAfter 1 h,
agueous satur I;ﬁﬁ#(dz RS sti rred at
roomtenpe%at%;rhg%%r 2 .'ﬁi%eemev%lgamtg?s ven gxalrm}g?leﬂgr%%v er reduced 1
0 pressure. tht@rrécaﬁ@dpie);smmﬂ)Mhﬂé@ﬁmpm)nd/\(esg,?ﬁiﬁ?ﬂk@asﬁhe resi due.
The phases ﬁ seg ed and the aqueous |ayer was extracted with CHCI 3
(3 x 300 nb)% 'ned organic |layers were dried (MgSO4), filtered and
concentrated under reduced pressure. The residue was purified by flash
chromat ogr aphy(Et OAc: CRC4 4:1) to give the title compound (16.1 g, 72% 15
yiel d) as-a wi 8SrewbiSdl-dilydspa1-ethyl-5-methyl-6H-dipyrido[3,2-b:2',3'
Di hydr o. 119 et ¢l{ll 4] Siamegtihapton@- ( 2- ( 4- qui nol i nyl oxy) et hyl ) - 61 3-

To a solution of the 8-bromo-5,11-dihydro-11-ethyl-6H-dipyrido[3,2-b:2' 3'-¢]

[LA4]diazepin-6-one (36.7 g, 115 mmol) in DMF (380 mL) was added NaH (3.5
g, 138 mmol), and the mixture was heated to 50 °C for 30 min. The reaction

mixture was cooled to room temperature and treated with Mel (14.3 mL, 230

15 mmol). After 1.5 h, the reaction mixture was poured over ice water. The solid
was filtered, washed with water and then hexane to give after drying the title
compound (37.9 g 99% yield) as a dark grey solid.

f) 5,11-Dihydro-11-ethyl-5-methyl-8-(2-propenyl)-6H-dipyrido[3,2-b:2",3'
20  e][l4]diazepin-6-one
Allyltributyltin (30.7 mL, 99.0 mmol) and Pd(PhsP)4 (5.20 g, 4.50 mmol) were

added to a degassed (N2 through solution for 30 min) solution of 8-bromo-
511-dihydro-11-ethyl-5-methyl-6H-dipyrido[3,2-b:2',3"-¢][1,4]diazepin-6-one
(30.0 g, 90.0 mmol) in DMF (450 mL) at room temperature. The mixture was

25 stirred at 90 °C for 1.5 h then was cooled to room temperature and
concentrated under reduced pressure. The residue was purified by flash
chromatography (hexane: EtOAc, 8:2 to 7:3) to give the title compound (22.19
g, 84% yield).

30 g) 511-Dihydro-11-ethyl-8-(2-hydroxyethyl)-5-methyl-6H-dipyrido[3,2-



di pyrido[3,2b:2",3 -e] [1]diazepin-6-one D ethyl azodicarboxyl ate (DEAD)

(12.8 nL, 81.0 mmol) was added drop 20 wi se to a solution of

5,11-di hydro-11- et hyl - 8- (2- hydr oxyet hyl ) - 5- net hyl - 6H 16 December 2004

di pyrido[3,2-b:2",3 -¢e] [1,4]diazepin 6-one (16.1 g, 54.0 nmol ), 4-

hydr oxyqui noline (11.6 g, 81.0 rnnol) and Ph3P (21.3 g, 81.0 mmol) in THP

(270 m.) wloonmepe tenperature. The m xture was stirregcgican@mosnt enperat ure

for 1h then was concentrated under reduced pressure. The residue was 25

purified by flash chromat ography (Et OAc: MeOH, 95:5) to give the title

~compound (17.7 g, 77%yield) as a whi tle,’ solid: M5 (ESI) nmlz 426 (NH)+.
Exanple Il (entry 2, Table 1)

2-Cliloro-5,11-di hydro-11-et hyl -5-net hyl - 8-{2- (4-gui nclinyl oxy)ethyl}-6H 30

di pyrido[ 3, 2-b: baZﬁe]Ib‘ﬂdjazt,ﬂpfin@i-faleepi n-6-one 16 Decenber 2004 WD 01/ 96338

PCT/ CA01/ 00894 stréana pf @zoliskdoxyrgen (vas bybtdedihrmighd-cold (FA8F¢) sofirtitm ofn i ce- col d

sol ution of 9. . 1. 10 into (2 s - added over 15
mn to an |cEg’ﬂg%ﬁ’é@rﬁf‘i%ﬂﬂ%'d?e%}r@'éT%ﬂPWb%ﬁg&H%‘S%ﬁ% #he (100.0 g,
0.52 nol) in Igﬁggep(i@gﬁ : ' LecHRy ' r 45 5 mn.
Wat er (52)0 m(%][_lénd Et OAc F g‘gg‘l?w%%&e%mgdded aﬁgs?%%?%ﬁcgﬁggs}%?g

separ at ed. 5 ThiaLpiog2hibec Alstrgasn of s was mexe bghiblesl throvgbitleckobition fowdlier (200 )

and brine (200.nL),..dri e 1d tered and ,concentrated, ynder reduced
pressure. Them‘}réag?dtﬂ} S°§‘§|‘\§m§%§? W@@gd?‘?&fﬁﬁmqlb %@ve the title
conpound ( 83. rea@ion@i%euré Fhellodfed s WaBWidRRH Rfperiul) After 1h,

3- Am no- 6- chl or o- 2- (et hyl am no%2 ridine A sol utpl on of Sn@2.H20 (616.3 g,

2.73 nol) in anyeewsstuatedNEE(l Lirwps adeed and ghathixtundthad stimedats ol ut i on of
o o102 (S A SRR SRt BBl 5% (1
wat er (25Qo Myprevvasge. WtIQ(30090L) e NE@; (330 L) were added to the residue. The

phases were separated and the aqueous layer was extracted with CHCls (3 x

300mL). The combined organic laj*ers were dried (MgSQOy), filtered and

concentrated under reduced pressure. The residue was purified by flash

.chromatography (BtOAc:CHCls, 4:1) fo give the title compound (16.1 g, 72%
15 yield)as a whitesolid.

h) 5,11-Dihydro-11-ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyl}-6H-
dipyridof3,2b:2",3"-¢] [1,4]diazepin-6-one
Diethyl azodicarboxylate (DEAD) (12.8 mL, 81.0 mmol) was added drop-

20 wise to a solution of 5,11-dihydro-11-ethyl-8-(2-hydroxyethyl)-5-methyl-6H-
dipyrido[3,2-b:2’,3"-¢] [1 4]diazepin-6-one (16.1 g, 54.0 mrhol), 4-
hydroxyquinoline (11.6 g, 81.0 mmol) and PhsP (21.3 g, 81.0 mmol) in THF
(270 mL) at room temperature. The mixture was stirred at room temperature
for Th then was concentrated under reduced pressure. The residue was

25  purified by flash chromatography (EtQAc:MeOH; 95:5) to give the title
compound (17.7 g, 77% yield) as a white solid: MS (ESI) m/z 426 (MI)*.

Example 11 (enitry 2, Table 1)
2-Chloro-5,11-dihydro-11-ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyl}-6H-
30 dipyrido[3,2-b:2’,3"-e] [1,4ldiazepin-6-one



g) was then added in small portions. The resulting suspension was filtered
to renove tin salts. The filtrate was diluted wth water

solution rendered basic by addition of aqueous 10 N NaCH andﬁ?P)::cm}bh:!?zo04
extracted with EtOAc (3 x 1.7 L). The conbi ned organic | ayers were washed
with brine (1 20 L), dried (MgSO4), filtered and concentrated under reduced
pressur e. wbhignssgsesi due was purified by flash chronat egrepiyedhexane: Et OAc,
3:2) togive the title conmpound (89.9 g, 62%yield) as a brown solid: M
(ESI') nfz 172/174 (W*. 25 c) 5-Brono-2-chloro-N

(2- (et hyl anii no)-6-chl oro-3-pyridinyl.),.3 pyridinecarboxam de A solution of
5- br ono- 2- chl or 0- 3- pyri di necar bonyl cHPori de (30.0 g, 97.0 Innmol) in MeCN
(100 nL) was added via cannula to a solution of 3-am no-6-

chl or o- 2- ( et 13} efChiaredgthyltimino)-3-@iteopyridde 0 nrnol) in MeCN (180 nl) 30
cont ai ni ng soﬁmdemld@lh@m¢f2tl‘@,-la(l&@gnixtﬂmOthohmmm(@ﬂmﬂu)aVasre The 16

Conper at ure. e OKCt Raghato 13 56 <At oRen A et ik “CHEORIENN o e st i rred
for 10 min. Theod ngtmagm&eﬁaﬁ@@z@ﬂmmeaﬁﬁﬁ@wsgsﬁmta@t'f&ws washed
with Et20 (50 nl) and concentrated from pyridine solution (3 x 50 nL) to

give the t3t Imdﬁmuﬁmmamdﬁtoﬂtﬁ(%mé)wyreaadddaﬁi&e@éaeswem

h 5, 11-di h 11- thI-6Hd do '
T 6 azop eBmpied A ittt Me siekasiRb e S @D 167 5 ol )
was sl oWy adgithrire@208 5K Iuﬁecp M0 fﬂk@ﬁ:&@nﬁt@ﬁﬂeﬁfr@teﬁlunder reduced

{2- (et hyl am no) - 6- chI or o- 3aEyf|d| nyl } cfﬁl-” di necar boxam de(28.4 g, 72.8
mol ) in pyrimewarg e refidu &‘dlde‘da&f@ﬂ%h@e MeQH o give theditler e was
stirred at 50, f e then poured into a m xture of
water and icel ﬁfld;%?g’g?gé?dfﬁﬂ eed%%srtl ng suspension was filtered.

The solidiwas washed with water and dr| ed under

b) 3-Amino-6-chloro-2-{ethylamino)pyridine
A solution of SnCl.H20 (616.3 g, 2.73 mol) in aqueous 12 N HCI (500 mL)

was rapidly added to a solution of 6-chloro-2-(ethylamino)-3-nitropyridine
(169.5 g, 0.84 mol) in AcOH (1.7 L) at room temperature. After 20 min, the

15 mixture was cooled to 0 °C and water (250 mL} was added. Solid NaOH (240
g) was then added in small portions. The resulting suspension was filtered to
remove tin salts. The filtrate was diluted with water (3.5 L), the solution

‘rendered basic by addition of aqueous 10 N NaOH and then extracted with

EtOAc (3 x 1.7 L). The combined organic layers were washed with brine ¢

20 L), dried (MgSOy), filtered and concentrated under reduced pressure. The
residue was purified by flash chromatography (hexane:EtOAc, 3:2) to give
the title compound (89.9 g, 62% yield) as a brown solid: MS (ES) m/z

172/174 (MH)*.

25 ) 5-Bromo-2—chlom-N-[2-(ethyiamino)-6—-chloro-3-pyridinyl}-3
pyridinecarboxamide
A solution of 5-bromo-2-chloro-3-pyridinecarbonyl chloride (30.0 g, 97.0

mmol) in MeCN (100 mL) was added via cannula to a solution of 3-ammo~6-
chloro-2-(ethylamino)pyridine (16.6 g, 97.0 mmol) in MeCN (180 mL)
30  containing solid NaHCO3 (14.2 g, 169 mmol) at room temperature, The



reduced pressure to give the title conpound (23.4 g; 91 %yield). 15 e)

8- Bronp- 2- chl or 0- 5, 11-di hydr o- 11- et hyl - 5- met hyl - 6H di pyr| do[ 3 e]
[ 1, 4] di azepin 6-one Solid NaH (60% oil dispersion, 3.46 g, I%Deé%n}%)erﬁm
added over 30 min to a solution of

8- brono- 2-chl oro-5, 11-di . hydro-11-ethyl -6H di pyrido[ 3,2 b:2',3 -e] 20

[ 1, 4] di azgpioheddssone (23.4 g, 66.3 Mol ) in DVF (220 gtycadobds C. The

m xture was stirred at 50 Cfor 1 h then was allow to cool to room

tenperature. The mxture was poured into water (1 L) and the resulting
‘suspension was filtered. The solid was successively washed with water and
hexane then 'dried under reduced presslt?re to give the title conpound (23.0
g, 94%yield). 25 f) 2-Chloro-5, 11-di hydro

11- et hyl - 5- rremixytlre&ta@ Emecbpte:nyﬂrmexﬁpéraﬂire forrlitd N 2ePQ0dmP) was added
[1, 41di azepi n- ne Al | I tr| bu tin 3 n, -68.7 mpl) and Pd(Ph3P)4
(3.61 g, 3.1 r&%‘“&'ﬂéﬁ% esyltingsusnengianWas ol ut i on f or 30

I 5- et hyl -
R e e T

m.). The mxtp}frelmmhﬁ&n[(ﬁééﬂb&)tdgﬁétha/ﬁﬂdhbh%aﬂa(mg,m]ﬂ@mgo 20 heated
to 90 Cfor 2 h. The m xture was concentrated under reduced pressure. The
residue was purified by flash chromatography (hexane: Et OAc, 7:3) to give

the title co mﬁ&m&msﬁiﬂw&bm-et 1$H-dipyrido 32~b 2’,3"-e
2-Chl or 0- 5, 111 djdslifie d-b€t Ny - 8- ( 2- hydr oxyet Ty - H

di pyri do[ 3, 2- Na&ﬁlﬁ E!ﬁ-ﬁF n ijg n I ntroduced
into a cold ( % ?ﬁs (F‘lutlon 0 5) -C Q%?@;ﬁ,%ﬁﬂ.ﬂ{oﬁ)e&as ?ad&%‘%ls
5, 11-di hydr o- tbhsehlhyhefﬁ—htbhh?ﬂ-elﬂewm(eﬂqﬂnﬂ\meﬁ@b}dmw yaalingslje3-b: 2' -e]
[1,4]diaz(g|n6 ne 134g 40. 7%#m0 n nL) and CI-|202(102 lo
m) until ! APOXHREE S 4 e Hﬂ?bla[?b@ (%ﬁmla&éfﬁew $Gbbl ed

The reaction mixture was stirred at 50 °C for 1.5 h. The mixture was then

poured into a mixture of water and ice (1 L) and, after 1 h, the resulting

suspension was filtered. The solid was washed with water and dried under

reduced pressure to give the title compound (23.4 g; 91% yield).

15

¢) 8-Bromo-2-chioro-5,11-dihydro-11-ethyl-5-methyl-6H-dipyrido[3,2-
b:2',3’-¢] [1,4]diazepin-6-one
Solid Nak (60% oil dispersion, 3.46 g, 86.1 mmol) was added over 30 min to a

solution of 8-bromo—2-dﬂoro—5,11-dibydro—11—ethy1—6H—dipyrido[3,2—b:2’ 3]
20 [1,4]diazepin-6-one(23.4 g, 66.3 mmol) in DMF (220 mL) at 50 °C. The mixture
was stirred at 50 °C for 1 h then was allow to cool to room temperature. The
mixture was poured into water (1 L) and the resulting suspension was filtered.
The solid was successively washed with water and hexane then dried under
reduced pressure to give the title compound (23.0 g, 94% yield).
25

f) 2~Chlor0-5,11-dihydro-11-ethyl~5-methyl-8-(2-pr0peny1]-6H~cﬁpyrido[3,2-
b:2’,3"-e] [1,4]diazepin-6-one
Allyltributyltin (21.3 mL, 68.7 mmol) and Pd{PhsP)s (3.61 g, 3.12 mmol) were

added to a degassed (Nz through solution for 30 min) solution of 8-bromo-2-
30 - chloro-5,11-dihydro-11-ethyl-5-methyl-6H-dipyrido[3,2-b:2’,3'-¢]
' [14]diazepin-6-one (23.0 g, 62.5 mmol) in DMF {312 mL). The mixture was



t hrough the solution to renove excess 03. Solid NaBH4 (2.69 g, 71.1 mmol)
was next added in small portions and the m xture was al | owed t18 rnP?ﬁE 004
slowy to roomtenperature. After 1 h, aqueous saturated NH C ?%?ﬁn )2
was added and the m xture stirred for 20 min. The organic solvents were 15
renoved under reduced pressure. Water (100 nL) was added to the aqueous
sol uti on. whweeed uti on was extracted with CHCls (3 X pe@@abiabges The conbi ned
organic layers were dried (MgSO4), filtered. and concentrated under reduced
pressure. The residue was purified by flash chromatography (Et OAc: CHCh,
4:1) to give the title conmpound (10.4 77%vyield). 20 h)

2-Chl oro-5, 11-di hydro- 11- et hyl - 5- met hyf™ 8- { 2- (4- qui nol i nyl oxy) ethyl)- 6H
di pyrido[3,2-b:2",3 -¢e] [1,4]diazepi n-6-one Diethyl azodi carboxyl ate (DEAD)
(4.26 ni, 27.%eatwdbio)90REdordin e thadmipurewtas eonwenirated ahder reduastl

2-chl oro-5, 11-di hydrg-11-.et hyl - 8- (. 2- oxyget hyl )-5-. 2 .

et hyl -1+ ci pOETR orae geghe Yo Brieed YNl B deray PerapgiOAss o mrol ),
4 hydr oxyqui npB) t8give¥hd &tl@cordgodhd (B4 F, @9yiBah3P (7.09 g, 27.0 mmol) in THE
(90 nmL) at roomtenperature. The m xture was stirred at roomtenperature

for 1h then was concentrated under reduced pressure. The residue was
' ified by f ; : t j the title .30
Eg%oluﬁd (%. zgazs - [%%gf £&E¥E&ﬁ'%'h%‘?tﬁﬁé§%ﬁ?‘iﬂ g 468/ 4|62. e16
Decenber 2004 P% g . ‘gﬂg’ﬂ%g’gﬁ (17 rrgll e MBﬁ(e_&‘tlrly 6, Table 1)
2-Chl oral | - cy OFSEFEIVeE™ Was BFRdae %EO&@F@'-@E-PH% OBy | oxy) -
ethyl) - 6H di py1i-dfydre1eRyl-SnweelylBY- t(g;:egﬁgr{i&l ; 3,§—b§’),?’-e]

6- Chl oro-2-(0ﬁcl opfopyl amno)-3-nitro sol ution o
cycl opr opy! ai Hi4itiazepire6-oge (134 0 40oinpol) in MeDHEHE thillfland (Ha@s(1022dded over 10
N0 an 080l it Ohifid sl pehrRiodbith S &S RS SN s T B

through the solution to remove excess Os. Solid NaBH, (2.69 g, 71.1 mmol)

was next added in small portions and the mixture was allowed to warm
slowly to room temperature. After 1 h, aqueous saturated NHC (150 mL)
was added and the mixture stirred for 20 min. The organic solvents were

15 removed under reduced pressure. Water (100 mL) was added to the aqueous
solution. The solution was extracted with CHCls (3 x 200 mL). The combined
orgarnic layers were dried (MgSOy), filtered and concentrated under reduced
pressure. The residue was purified by flash chromatography (EtOAc:CHCls,
4:1) to give the title compound (104 g, 77% yield).

20

h) 2-Chlore-5,11-dihydro-11-ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyl}-
6H-dipyrido[3,2-b:2’,3"-e] [1,4]diazepin-6-one
Diethyl azodicarboxylate (DEAD) (4.26 mL, 27.0 mmol) was added drop-

wise fo-a solution of 2—ch10r0~5,11—dihydxo-11-eﬂlyl—S-(Z—hydroxyethyl)-B-
25 methyl-6H-dipyrido[3,2-b:2',3'-e] [1,4]diazepin-6-one (6.00 g, 18.0 mmol), 4-
hydroxyquinoline (3.92 g, 27.0 mmol) and PhsP (7.09 g, 27.0 mmol) in THE
(90 mL) at room temperature. The mixture was stirred at room temperature
for 1h then was concentrated under reduced pressure. The residue was
purified by flash chromatography (EtOAc:MeOH, 95:5) to give the title
.30 compound (6.22 g, 75% yield) as a white solid: MS (ESI) m/z 460/462.



(2.00 9,10.4 mol) in toluene (10 m.). The m xture was stirred at 0 C for
1 h 10 and at roomtenperature for 2 h. Water (50 nL) was add to t.he 4
m xture and the phases were separated. The organic |ayer vvas ﬁ%"&be\’/‘\/??%
brine (25 nlL), dried (MgSO4), filtered and concentrated under reduced
pressure. The residue was purified by flash chromatography (hexane: Et QAc,
3:2) to gweoiésie title conpound (1.97 g, 89% vyi el d) peg/caciyesshow solid. 15
b) 2-Chloro 11-cydopropyl -5, 11-di hydro-8-(2-hydroxyet hyl)5-nmet hyl -613
di pyrido[3,2-b:2",3 -e) [1,4]diazepin-6-one . The title conpound was
prepared from 6-chl oro-2-(cycl opropyl Bﬂno) 3- nitropyridine using a nethod
simlar to that described for the 1l1-e analog 20 in exanple Il. c¢)
2- Chl oro- 11-cycl opropyl -5, 1. 1- di hydr o- 5- net hyl - 8-{2- (4-
qui nol i nyl oxy) et hyl ) - 6H di pyrido[3 2 b:2",3 -e] [1,]diazepin-6-one Diethyl
azodi car boxylﬁte lgiﬁ‘t?% 8@ 54 rrrml) was added dropwi se 25 to a
sol ution of 2- I dﬁ{]&g(acﬂg{éﬂt{%@%' et hyl)-5-
net hyl 6Hd|p§ ﬁ?@é??’yﬁ - Tt xbf% 0.36 ol ),
4- hydroxng | HY (1

)

igol3- b%’ eramj “PHBP (143 mg, 0.54 mmol) in
THE (1.8

at roomteﬁperature The m xture was stirred at room
t enperat ure f o _@qﬁw reduced pressure. The 3o
resi due was p y g r o MeOH, 95:5).
The solid was S%i Of%éﬁ fne( ‘?/geg's RS "&ﬁﬁ"%“%é ﬁé}@p ADS-AQ 50

Xx 20 mm 5 12&&&0@ 1006 tNcetcddd ddMbidnlafA, d-d;&!ﬂbﬂi‘-s-fnn% ¥H&NEPA in 16
Decenber 2004 VWO 01/ 96338 PCT/ CA01/ 00890 22 I 25 mn) to give the

trifl uoroacet (%00 1@ sunel) irtokugee (10 mls. Eherpistimewed stirvedat 07¢dpr Lhel d) as a
white soliyg: M Lo Bhperkfitt foih K Wdkdr 50R R Rheaddelitd iemtturd 20! € 1)

and the phases were separated. The organic layer was washed with brine (25
mL), dried (MgSOs), filtered and concentrated under reduced pressure. The
residue was purified by flash chromatography (hexane:EtOAc, 3:2) to give
the title compound (1.97 g, 89% yield) as a yellow solid.

15 ’

b} 2-Chloro-11-cyclopropyl-5,11-dihydro-8-(2-hydroxyethyl}-5-methyl-6H-
dipyrido]3,2-b:2’,3'-¢] [1,4]diazepin-6-one

The title compound was prepared from 6-chloro-2-(cyclopropylamino)-3-

nitropyridine using a method similar to that described for the 11-ethyl analog

20 inexamplell

¢) 2-Chloro-11-cyclopropyl-511-dihydro-5-methyl-8-{2-(4-
quinolinyloxy)ethyl}-6H-dipyrido[3,2-b:2’,3’-¢] [1,4]diazepin-6-one
Diethyl azodicarboxylate (DEAD) (85.6 pL, 0.54 mmol) was added dropwise

25 toasolution of 2-chloro-11-cyclopropyl-5,11-dihydro-8-(2-hydroxyethyl)-5-
methyl-6H-dipyrido[3,2-b:2",3'-e] [1 4]diazepin-6-one (125 mg, 0.36 mmol), 4-
hydroxyquinoline (78.9 mg, 0.54 mmol) and PhsP (143 mg, 0.54 mmol) in
THE (1.8 mL) at room temperature. The mixture was stirred at room
temperature for 3 h then was concentrated under reduced pressure. The

30  residue was partially purified by flash chromatography (EtOAc:MeOH; 95:5).
The solid was further purified by reverse phase HPLC (CombiPrep ADS-AQ
50 x 20 mm, 5, 120 A, 5-100% MeCN + 0.10% TFA / water + 0.10% TFA in



5 5,11 D hydrv Tl-ethyl -2 fluoro-5-methyl 8-(2-(4-quinolitiyl oxy)ethyl) 6H-
di pyrido[3,2-b:2',3 -eJ [1,4Jdi azepi n-6-0one a) 2,6-Difluoro- 35 b b@gn
To a mixture of concentrated sul phuric acid (600 nL) and fum hg d
10 (90% 400znL) in a ice-bath (internal tenperature maintained at 5-10 oq
was added drop-w se 2,6-difluoropyrridine (200 g, 1.74 nol). The resulting
m Xt ure Wafo @Glokszg ed overni ght at room tenperature. Thermasidiss was poured
slowy into 3 kg of ice and extracted with Et20 (2 x 2 L). The conbi ned
organic |l ayers were washed with aqueous 1.5 N NaCH (2 x 1 L), then with 15
‘aqueous saturated NaHCO3 (400 nmL) or until pHis around 8-9. The organic
layers were dried over MgSO4, filtrat and concentrated under reduced
pressure until constant weight (to renpve unreacted

2, 6- di f | uor opPbs imditrte gv@-thd RiFrorckhesictaritilselt obtip ditla dompsurebfiay ged%s a yel | ow
|IC]UId(2073 74% no) - 6-fluoro-3-nitropyridine
To a sol uti ony%Fd) Blbciddé&ﬁﬁ ép@ﬁ%ﬁ 45 7 g, 285 mml) in THE
(500 niL) at. -40 QC vvas added drop-wi se a solution of ethylamne (25.7 g,
570 mmol) in THE (250 mL). After 30 mn, the reaction m xture was

concentr at ed qv Eﬁgy@qddb ssure and the residue was dissolved in
Et CAc. Theg dm i filtered
and concentr '42;9@' ?Eﬁ%ngﬂﬁ %Wi{fl ash

chr omat ography Xane) gl ve the t|tIe corrpound (43.2 g,

82% yi el d) as 53%%_ |J d 3 16 Decenber 2004 WD 01/96338
PCT/ CA0L/ 00893 %m t hyl.am n% 6-fl uoropyridine A solution of
2- (et hyl ani no) o2a0ixiye P %CWF%H}'HHHGG‘(I 0gnlg and Sumipgayityiciagid

10 (90%, 400ml) in a ice-bath (internal temperature maintained at 5-10 °C) was
added drop-wise 2,6-difluoropyridine (200 g, 1.74 mol). The resulting

mixture was stirred overnight at room temperature. The mixture was poured
slowly into 3 kg of ice and exiracted with Et;O (2 x 2 L). The combined
organic layers were washed with aqueous 1.5 N NaOH (2 x 1 L), then with

15  aqueous saturated NaHCO; (400 mL) or until pH is around 8-9. The organic
layers were dried over MgSOy, filtrated and concentrated under reduced
pressure until constant weight (to remove unreacted 2,6-difluoropyridine: 10-
12%). The title compound was obtained as a yellow liquid (207.3 g, 74%
yield}).

20

b) 2-(Ethylamino)-6-fluore-3-nitropyridine
To a solution of 2,6-difluoro-3-nitropyridine (45.7 g, 285 mmol) in THF (500

mlL) at -40 °C was added drop-wise a solution of ethylamine (25.7 g, 570
mmol) in THF (250 mL). After 30 min, the reaction mixture was concentrated

25  under reduced pressure and the residue was dissolved in EtOAc. The
organic phase was washed with brine, dried (MgSOy), filtered and
concentrated. The resulting yellow solid was purified by flash
chromatography (15% EtOAc 1n hexane) to give the title compound (43.2 g,
82% yield) as a yellow solid.

30 .



THE (1 L) was stirred overnight at roomtenperature under hydrogen (1
atm) in the presence of 20% Pd(OH)2/C (4.35 g). The catal yst W
by filtration through di atonaceous earth. The filtrate was co ﬁ‘fe etfeé
under reduced pressure to give the title conmpound (36.3 g, 95%yield) as a
bl ack solid. d)

2- Chl or o- Wo[02m¢3ss hyl am no) - 6-f | uor o- 3- pyri di nyl ) - 5- broroadrotsse 10

pyri di necarboxam de To a cool ed solution (4. QC) of

3-am no- 2- (et hyl am no) - 6-fl uoropyridine (31.0 g, 200 nmmol) in MeCN (160
‘mL) was added solid NaHCO3 (50.4 g, 60‘,3 mml ). After. 15 mn, a solution
of 5-brono-2-chl oro-3-pyri decarbonyl hloride (1 equiv., 200 mmol) in MeCN
(155 n) was added, After 60 nmin at 15 roomtenperature, the reaction

m xture was p@driweingd-(eihgdaming-6-fuorypwridinestirred for 30 nin. The

resul ting sol Adgolndion bf ?-{etidaining)-6-Suorordisitropgridine ¢43.2g, 836 imeolpin. 50 0C

ol d, 720 o) BB R Srrtihr it Somiprpbahit hpdeidwatogen [ 0 °° 7 P ¢k

di pyrido[ 3, Z-QH\Z)],B% b W a e 2-chloro-N
{2p)(/et hyl[ am 00) - 6-f | uolfe%&i:gﬂyz?(ﬁ? /g(qg%) %@- pylryw"}rér%gclg%%d;ar nide (73.5
&

g, 216 mof) bnilpptpeihreughidatoma ewxsemx'lbahlmswadckede:dx e wise a 1 M
sol ution of S 52 0 25 mn, the
reacti on was arlone dém?%pli:eﬁ%lf O@Y%%‘%ﬁﬁgﬁbt@?%@ém 2 over ice

water (2 L). Dlaskgomgulting solid was filtered, rinse with water and then
hexane. The solid was dried under reduced pressure to give the title

conmpound (50.6 g, 69%yield) as a dark green solid. 30 f) o
el 1. 4] Odf}é QM‘Q N oo R B&f‘%&% 5 CADL/ 00890 24 To 2
solution o oacoo%ecf)s%?uuohj(i' &'o?%dr ir l &{:]Xm?o u%i'c?pygl deI (gil.(r)l dof 3, 2-
& 200 mmol) in MeCN (160 ml.) was added solid NatHCOs (50.4 g, 600
~ mmol). After 15 min, d solution of 5-bromo-2-chloro-3-pyridinecarbonyl
chloride (1 equiv., 200 mmol} in MeCN (155 mL) was added. After 60 min at

15 room temperature, the reaction mixture was poured into water (1.2 L) and

stirred for 30 min. The resulting solid was filtered, dried under reduced

pressure at 50 °C overnight. The fitle compound (73.7 g, 99% yield) was
obtained as a black solid.

20 e)8-Bromo-5 11—d1hydro—11-eﬂ1y1-2-ﬂuoro-6H—d1pyndo[3 2-b:2',3'-
e][1,4]diazepin-6-one
To a solution of the 2-chloro-N-{2-(ethylamino)- 6—ﬂuoro-3-pyr1dmy1}-5-

bromo-3-pyridinecarboxamide (73.5 g, 216 mmol) in pyridine (435 ml.) at 50
°C was added drop-wise a 1 M solution of NaHMDS in THF (520 mL,, 520

25  mmol). After 10 min, the reaction was allowed to cool to room temperature,
then poured over ice water (2 L). The resulting solid was filtered, rinse with
‘water and then hexane. The solid was dried under reduced pressure to give

the title compound (50.6 g, 69% yield) as a dark green solid.

30 f)8-Bromo-5,11~-dihydre-11-ethyl-2-fluoro-5-methyl-6H-dipyrido[3,2-b:2',3'-
e][1,4]diazepin-6-one



b:2',3 -e][1, 4] diazepin 6-one (44 g, 130.5 mmol) in DWVF (520 nL) was added
NaH (4.28 g, 178 mmol ), and the m xture was heated to 50 Cfor1 %0 m'bn. Q&F
reaction m xture was cooled to roomtenperature and treated WI? Kt e(% .4
5 nm, 522 nmol). After 1.5 h, the reaction m xture was poured over ice

water. The solid was' filtered, washed with water and then hexane, dried

under re¢wordsipy essure to give the title conmpound (48triéaé/eoddd% yield) as
dark grey solid. 10 g) 5,11-D hydro-11-ethyl 2-

| uor o- 5- met hyl --8- ( 2- propenyl ) - 6H di pyri do[ 3, 2-

‘b: 2", 3" -e][1r4] di azepi n-6-one Al yItr%tylti n (32.0 nm, 103.4 mmol ) and
Pd(Ph3P)4 (5.43 g, 4.70 ninol) were ed to a degassed (N2 through
solution for 45 mn) solution of 8- brono-5, 11-dhydro-11-ethyl-2

f | uor o- 5- meet by h s@lhtion phthe BbFENE5A12ihystre-8]-ethyl-p-findicdbladipyridof3@-one (33.0
, 94.0 1) L, 470 ., . I 1] I f Pd(Phs)4 (1.09 g,
g. 94 m"mIrrrrgdZZIE:é%a'fa fldiaze %wﬁ?ﬁ%ﬁh&@?x@@&%@?\%ﬁéﬁ% )éﬁi'g 0 corrgl ete
the T eact | on. NEAHA1S 1108 SO, e Rl e W Bkt 160 0 ol $har © VS
|

concentrated under reduced pressure. The residue was puri y flash
chr onmat ogr aphieag¢tmmixbyre fwas Craled & :Romgempitire anyd treatederithiMdi€24.20 conpound

]g|230i1098(7 %ﬁ%&i@?‘ﬁ%%ﬁ%&%ﬁ&& Rt Foyrq oger ise water1 41 di azepi n

6- one A st ][ eaxzr%@onamim@fbdpwﬂ@a WiSwhieP Bl Ptheh RERMEUrfdile: (78 ©)
solutiron o

5, 11- di hydr o- tetuegdgressurq tggiive the title pymp@udidp? gy yipldpas dlirbgreiydol[ 3, 2-

b: 2,3 -¢e] [1$ ]di azepi n-6-one(22.38 g, 71.6 mml) in CH02 (100 nm.) and
MeOH (100 L) "TO0f 3 h A stream of N2 was next bubbled through the sol ution
for 15 m-n and then solid NaBH4 (5.05 g, 133 mmol) was added to the
solution. The reaction mxture was allowed to warmto roomtenperature.

After 1-h,0ang) %H-Riwdre-Ghathyhflupem5-grethd #-2-propeyl)pH-dipyodaldd-) was added
to the reacti b 3ellbdidiamspin-Gome WO 01/ 96338° PCT/ CAO1/ 00890 25

Allyltributyltin (32.0 mL, 103.4 mmol) and Pd(PhsP)s (5.43 g, 4.70 mmol)

were added to a degassed (N2 through solution for 45 min) solution of 8-

bromo-5,11-dihydro-11-ethyl-2-fluoro-5-methyl-6H-dipyrido [3,2-b£2’,3’—e]

15 [14]diazepin-6-one (33.0 g, 94.0 mmol) in DMF (470 mL). Additional

amounts of Pd(Phs)s (1.09 g, 0.94 mmol added after 1,2, 3, 4,5 hof reaction)

were added to complete the reaction. The mixture was heated to 90 °C for 6

h. The mixture was concentrated under reduced pressure. The residue was

purified by flash chromatography (hexanes:EtOAc, 8:2 to 7:3) to give the title
20 compound (22.4 g, 76% yield).

h) 5,11-Dihydro-11~ethyl-2-fluoro-8-(2-hydroxyethyl)-5-methyl-6H-
dipyrido[3,2-b:2',3'-e][1,4]diazepin-6-one ,
A stream of ozonised oxygen was bubbled through a cold (-78 °C) solution of

25 5,11-dihydro-11-ethyl-2-fluoro-5-methyl-8-(2-propenyl)-6H-dipyrido[3,2- _
b:2'3'-e}[1,4]diazepin-6-one(22.38 g, 71.6 mmol) in CHCl; (100 mL) and
MeOH (100 mL) for 3 h. A stream of N2 was next bubbled through the solution
for 15 min and then solid NaBHj (5.05 g, 133 mmol) was added to the solution.
The reaction mixture was allowed to warm to room temperature. After 1h, an

- 30 additional portion of NaBHj (1.62 g, 43.0 mmol) was added to the reaction



m xture. After an additional hour, aqueous saturated NH4CL(150 nL) was
added and the m xture was stirred at roomtenperature for 30 ni T

organi ¢ solvents were renoved under reduced pressure. Water (%g)eﬁﬁqgwgm
added and the m xture was extracted with CHCb (3 x 300 nL). The conbi ned 5
organic layers were dried (MgSO4), filtered and concentrated under reduced
pressure. widh@mtksi due was purified by flash chromat ogicaiagidetso OAC: CHCI 3,
4:1) to give the title compound (19.7 g, 72%yield) as a white solid. i)
5,11-Di hydro 11-ethyl 2-fluoro-5-nethyl-8-(2-(4-quinolinyl oxy)ethyl)-6H 10
dipyrido[3,2 b:2",3 -e] [1,]diazepin-6- gne D et hyl azodi carboxyl at e ( DEAD)
(14.3 ., 910mm|) was added drop- e to a solution of

5,11-di hydro-11|-ethyl -2-fluoro-S- (2 hydroxyethyl)-5- nethyl-6H dipyrido[3, 2
b:2',3" -¢] [1Dﬁ¥i@li"a£élpi'ém&ild@ﬁm\alll@r;aqggommﬁramm-hm&mﬂ}wqui nol i ne
(13.2 g; 91.0 Ph3 3 1s. (300 nL) at room
t emper at ure. %ﬁﬁ#’%ﬁﬁ E“’&Ese‘éqs P{rg étafPo gﬂﬁ?"t‘@%ﬂﬁ%&é&@?‘@ﬁ 1h then was
concentrated grgar csbﬁdh@%@@ﬁﬁ%&%d@@lu&@&pﬂbﬁré"@&ter@ﬂo' n) by flash

chr omat ogr aphy éEtOAc MeOH;, 95:5) to@gl ve the title conp 17.9 g, 67%
yield) as a wad @%@Iﬂlﬁmme(‘@@leﬁrw wqm@xsmmaﬂmcemweéntry 1,

Tabl e 1)

2- Chl or o- 5711 “EANRTSTSMEE AHigT MeFRYirered and conrenrirdrndy resteysde hyt 1 - 61+

d|pyr|d0[3 2- biedsurs. Thokefidudhvad PE@RidbySsi\ehramatdgfdph We:CHCls,
(2, 6-dichlor opz Er"rugt hyl -3 p‘;rl di nydg’(37 %rl di necar boxgglmlode 2%13 NaHCO3
&

(21.72 g, 25843)%‘&‘3’?’9&9\/@@3%’&&!‘1’?1 tyiehd) 288 whitgsohid- 2, 6
di chl oro-4- et hyl pyridine (41.61 g, 235.1 mmol; prepared as described by K

G G ozinger et al, J. Heterocyclic Chem 1995, 32, 259 263) in MeCN (350
m.) and the i)asuLmihyg:@msaﬁsz-ﬂnoms-n&thqud-(d-q loRy)ethyBgEt | on of 2-
chl or oni cawi ndipyefuofs,2-82’ 4 4p[1Y4dRzepidB-chernDl ) in Me (500 m.) was then 30

i ntroduced OVehetRl dZbilicarbBE14te EOEAD 4%&p©ﬂéhaﬁoly\@§s§&deﬁrcﬁ at room
t enper at ur e. Afttgjfzl 24 h, ?ﬁre sol Utlj(;g was found to be acidi gp'and so an 16

Decenber 2 004 wissto @ Bplveign ef HUTibpdn-Uesbyl-2-fluoro-8-(2-hydroxyethyl)-5-
methyl-6H-dipyrido[3,2-b:2",3'-€] [1,4]diazepin-6-one (19.2 g, 60.7 mmol), 4-
hydroxyquinoline (132 g; 91.0 mmol) and PhsP (23.9 g, 91.0 mmol) in THF

15 (300 mL) at room temperature. The mixture was stirred at room temperature
for 1h then was concentrated under reduced pressure. The residue was
purified by flash chromatography (EtOAc:MeOH; 95:5) to give the title
compound (17.9 g, 67% yield) as a white solid: MS (BSD) m/ z 444 (MH)".

20 ExampleV (entry 1, Table 1) '
2-Chloro-5 11-dthydro-ll-etkyl-é!-methyl-S-{2-(4-qumoImyloxy)ethyl}-GH-
dipyrido[3,2-b: 2’3" -e] [1,4]diazepin-6-one

a} 2-Chloro-N-(2,6-dichloro-¢-methyl-3-pyridiny})-3-pyridinecarboxamide
25 NaHCO; (21.72 g, 258.6 mmol) was added to a solution of 3-amino-2,6-

dichloro-4-methylpyridine (41.61 g, 235.1 mmol; prepared as described by K.
G. Grozinger et al. J. Heterocyclic Chem. 1995, 32, 259-263) in MeCN (350 mL)
and the resulting suspension was stirred for 15 min. A solution of 2-
chloronicotinyl chloride (43.44 g, 246.8 mmol) in MeCN (500 mL) was then

30 introduced over 30 min. The resulting suspension was stirred at room

temperature. After 24 h, the solution was found to be acidic and s0 an



- 26 additional anpbunt of NaHCO3 (3.00 g, 35.7 mmol) was added. The
suspension was then stirred at roomtenperature for an additi ?gij a}é 4
The m xture was then poured into a mxture of water (2 L) and 89
and stirred for 20 mn. The solid was filtered and washed with water (500 5
m.) and the resulting solid was then dried over P205 under reduced
pressure {@oghis the title conpound (62.55 g, 84% yi ebfltadBosde Whi t e powder .
b) N (2, 6-dichl oro-4-nethyl -3-pyridinyl)-2-(ethyl anzi no) - 3-
pyri di necar boxam de 10 A solution of 2-chloro-N
(2, 6-di chl oro-4-net hyl - 3-pyridinyl)-3- pyridinecarboxam de (63.17 g, 194.0
nmml) and ethyla ine (28.0 g, 583 mm#f) in xylenes (250 nL) was stirred at
120 to 125 Cin a steel autoclave for 7 h The resulting suspension was
poured into waldtonalarhgyntof NaHED:{(R00 g, 35 Fnmmoljnds kddddeTlee. The resi due was
di ssol ved in Et OAc, and shed th water (3 15 X), brine and was dried over
MySQ4. The flﬁ“FP%F@nm%&%hé@yéﬂ WHEteG&EIEfW%W%% fla%8d or gani c
extracts vverem%g NoTR NI r 4. The two
fractions were then co |ne e%cess xﬁ?’gﬁ’g}sseg %3% (%d%o distillation
wi th benzene armisgmdfcbﬂmm:m’ﬂ&anhdpmuﬁﬂe:(e&hn&&vaghedxpiﬂmkraml(ﬁoﬂ) as the mgjor

conmponent of a und The . mat ot purified at this
poi nt, was® us@&fnﬂ}itgﬁf t’i“ﬁs? Jredpverdy EF%‘?‘F" "éi:‘c?)d Br ono- N

(2, 6- di chl_or éh@ﬁﬂééu é&nd e I car boxam de
Sol i d KOAC ( ﬁ%‘%’f%" il adgﬁ% %ﬂﬁ?%ﬁsgﬁ"}gﬁé’ru & N-(2,6 25
di chl or o- 4- net hyl - 3- pyri di nyI )-2 (et hyI am no) - 3- pyri di necar boxam de (61.98
g, < 190 mmol 6 |ono Br2 (9.7 nL, 191 mmol) was
t hen added ov %)rl\5 ﬁﬁ;:[g ‘{H&Jﬁ' %5‘ é‘@ (ﬁ'ihﬁ’“%fﬂﬂlél onal . ambunts of KOAc
and Br2 were PHIPBAROFHAS | TLC indicated that no starti ng mater.i al

remai ned (& t%ﬁ%@}lﬂ%‘)fl%c@or@'%p@(@&@ oré-moetoyl-3pyrishygl->) . The sol ution was

30 then pour i %ﬁ %&a@@%g@h%@%@ﬁ@&%@kﬂo TBg; sol i d vas

renoved 16

mnol) in xylenes (250 mL) was stirred at 120 to 125 °C in a steel aufoclave for
7 h. The resulting susI‘Jension was poured into water (1 L), stirred for 15 min
- and filtered. The residue was dissolved in EtOAc and washed with water (3
15  X), brine and was dried over MgSO4. The filtrate was extracted with EtOAc
and the combined organic extracts were washed with water and brine and
dried over MgSO;. The two fractions were then combined and excess xylenes
removed by co-distillation with benzene to give the title compound (61.98 g,
pink solid) as the major component of a mixture ;)f éompounds. The material,

20 not purified at this point, was used directly in the subsequent reaction.

¢) 5-Bromo-N-(2,6-dichloro-4-methyl-3-pyridiny}l)-2-(ethylamino)-3-
pyridinecarboxamide
Solid KOAc (22.2 g, 229 mmol) was added to a solution of crude N-(2,6-

25  dichloro-4-methyl-3-pyridinyl)-2-(ethylamino)-3-pyridinecarboxamide (61.98
g, <190 mmol) in AcOH (600 mL). A solution of Br2 (9.7 mL, 191 mmol) was
then added over 30 min. After stirring 30 min, additional amounts of KOAc
and Brz were introduced until TLC indicated that no starting ﬁaterial
remained (a total of 11.2 g of KOAc and 5.91 mL of Bra). The solution was

.- 30 then poured into water (2 L) and stirred for 20 min. The solid was removed



WD 01196338 PCT/ CAO /00890 27 by filtration and then dissolved in Et20 (1
L). The ethereal solution was washed with water (3 x), aqueo (s) sat raaeéi
NaHCC3, brine then dried (MySO) to give a mi xture containi ng, Dggemgg 2004
maj or component, the title compound (77.7 g, yellow foam. The nmateri al
was used directly in the 5 subsequent reaction. d)

8- Br ono- 2-wdé1@sns8 5, | 1- di hydro-11 -ethyl -4-net hyl - 6H digexrdadodoseo2- b: 2', 3' - €]
[ 1, 4] di azepi n-6-one A solution of crude 5-brono-N

(2, 6-dicbl oro-4-nmethyl -3-pyridinyl)-2 10

(et hyl ani i no) - 3- pyri di necar boxam de (7 f 7 g, mmol) in anhydrous pyridine
(1.0 L) was heated to 50 C A 1 Msolution of NaHVDS in THE (418 nlL, 418

mmol ) was then added dropwi se and stirri n]%,vvas continued for an additional
15 min. After b}fé%ﬁﬂ\ﬂﬁga%%?e@dqﬁw@ﬁé@rﬁfp@(b, . Whg ethereslpoltion®eas  added and t he

m xture conce ANg) _ 0 yaporator. The
resi due was tﬂ}g%&gﬁﬁaﬁr#en 0 )m%{‘%ﬁu%’%hé%d%%? ?’%ﬁg‘&;&%gﬁ t ﬁe title
conpound (23. Mg®)s) &sgise h atixtued dontairthg, of ihd ihajbecorsorext, frraitkd Wit h Et OAc
(3 x) and thecg#?g(})l{r&re(g%l gtr c%y%e@mg{ &hwasPe'd W th \éa@;rgéﬂ and brine then
dried (MgSO) ! ' FBe patarialiwas use indBeure. The

resi due was puitd ash chromat ography (hexane: Et OAc, 9.1 or CHC 3)
20 to gi veganH%B gé‘%ﬂ%%éfédghount of the title conpound (14.06 g, for a total
A m?7'505g’1150%gyije| difﬁlqrtgﬁftg)igel) 842, ) - 6H- di pyri do[ 3, 2

- oro-5, 11- ro.1ll-e -8-(2-p o]gﬁeny_ - ¢ i pyrido[ 3, 2-
St o d - 0- A -dipyrido]3,2-

b:2',3 -e] [1 i3¥ ]‘é(;?l"é"' LSy deo-di ety grméshy pyridof3,

br omo- 2- chl or & ;ﬁ IfipgeRine-ons py | -4- et hyl - 6H- di pyrido[3,2-b:2',3" -¢€]
[1, 4] di azepi nA@thén@ig:ue‘eé:br@n@-éﬁﬁlylﬂpw%meﬂm@wﬁdmy})-&as degassed
under red Ed[ﬁigﬁﬁ#‘r : ' : 4 (475 0.7 mml) was then
added f ol Iulgwe y a °§?&%Bﬁ%ﬁ&ﬁ%§?‘2@“ﬂ9@ﬁﬁ@ﬂf®mJ“’degassi ng
under reduced(ifBssasitrafedtto SO°CriAT M dotutivndf NaEINMDS il TEFIF @8 341, g 100 C for 7

h, The m xture s then concentrated under reduced
mn\ll\t%was t%ena ded dropwise and stirring was continued for an

=

additional 15 min. After cooling to room temperature, water (50 mL) wés
added and the mixture concentrated fo two-thirds volume on a rotary
15 evaporator. The residué was then poured into water (3 L). Filtration gave the
title compound (23.44 g) as a tan solid. The filtrate was extracted with EtOAc
(3 x) and the combined extracts were washed with water and brine then
dried (MgSOs), filtered and concentrated under reduced pressure. The
residue was purified by flash chromatography (hexane:EtOAc, 9:1 or CHCls) -
20 to give an additional amount of the title compound (14.06 g, for a total of
37.50 g, 50% yield for 3 steps).

e) 2-Chloro-5,11-dihydro-11-ethyl-4-methyl-8-(2-propenyl)-6H-dipyrido|3,2-
b:2',3'-¢] [1,4]diazepin-6-one '
25 A solution of 8-bromo-2-chloro-5,11-dihydro-11-ethyl-4-methyl-6H-

dipyrido[3,2—b:2’ 3'-e] [1,4]diazepin-6-one (12.6 g, 34.3 mmol) in DMF (25-0
ml) was degassed under reduced pressure for 20 min. Pd(PPhs)s (775 mg, 0.7
mmol) was then added followed by allyltributyltin (12.5 mL, 41.1 mmol).
After degassing under reduced pressure for 10 min, the mixture was heated

30 to 100 °Cfor 7 h. The mixture was then concentrated under reduced



16 Decenber 2004 WO 01196338 PCT/ CA(c) 1/ 00890 28 pressure. The residue was
purified by flash chronmat ography (hexane: Et OAc, 19:1) to gi ve the title
conpound (8.04 g, 71%vyield) as a yellow solid. f) 2-Chloro- 512 Pecemby;dpt
11- et hyl - 8- (2- hydr oxyet hyl )-4-methyl -6H 5 di pyrido[3,2 b:2',3 -¢€]

[ 1, 4] di azepi n-6-one A stream of 03 was introduced into a col d (-78 O

sol uti on woodeakd oro-5, 11- di hydro- 11- et hyl - 4- net hyl e8x/CRnpesepenyl ) - 6H

di pyxido[3,2-b:2",3 -e] [1,4]diazepin-6-one (8.04 g, 24.4 mmol) and Sudan
11 in CH2C12 (120 nL) and MeCOH (120 nlL). Wen the pink solution turned
brown, 02 was bubbl ed 10 through the lution for 10 mn. NaBH4 (1.12 g,
29.4 mmol) was then added and the solution was allowed to warmto room

tenperature. After 30 min, an additional anount of NaBH4 (500 ng) was
added. After Hreﬁﬁur%al}emﬁ@uewsw@@e@ Kfashichypraatography thesenefii@Ache mi xture

nd oxtract ed u N5 O BTSSR O L L B e T et < er e

washed with brine, dried (MS04), fi | tered and concentrated under reduced
pressure. The re due urifi fl ash chromat ography (CHC 3: Et OH,
97:3) to gived ﬁa&@a élhlgh‘”?’&% )-dsmgfht Y&'é%a white solid. 20
g) 2-Chl ord- SdIPIﬂGPﬁ%?d?%slﬂ Pzerl?lfhﬁ'Pﬁzl -S-[ 2- (4-qui nol i nyl oxy) et hyl }- 6H
di pyri do[ 3, 2- f:sireargof €% was ixtepidueasiinte (e7ms¢iynozagiﬁa¢1dapmy| ate (DEAD)

> onl or o, 5 14 AR ARy PO SR G-HE RO AERTR) - on

di pyri do[ 3, 2- p,maz?epu%-oﬁel(m 2Z£/Inbl) HrdFdah 2 in OHC1H(13@ d. 4 2s
hydr oxyqui nol | ne %@ 3 mol and P1t 3P (138 ng, 0.53 mol).in THE

(2.5 nL) at ri¥s thy pinkgplation Bumed brown, Qo vasbubldedn  t enper at ur e
for 3 h then k The due was
di ssol vedq?n Wﬁ%g&%@gﬁygﬁg 1\73%?%%%%2%’;&&% ﬁ\?&ﬁ?fﬁ shed with 1
N aqueous NaQihdtBe olitfonrivhs alivivdalto merind ratn) te*uk}ﬁﬂamm After 30 min, an

additional amount of NaBH, (500 mg) was added. After 1 k, aqueous

saturated NH4Cl was then added and the mixture stirred for 20 min. The

solution was concentrated under reduced pressure and extracted with

15 CHCl: (3 x). The combined organic extracts were washed with brine, dried
(MgS0Oy), filtered and concentrated under reduced pressure. The residue was
purified by flash chromatography (CHCla:EtOH, 97:3) to give the title
compound (6.01 g, 74% yield) as a white solid.

20 g) 2-Chloro-5 11-dihydro-ll-ethyl—4—methy1—8~[2«(4-quinolinyloxy)ethyl}- '
6H-dipyrido[3,2-b:2’ 3'-e] [1 Aldiazepin-6-one
Diethyl azodicarboxylate (DEAD) (83 L, 0.53 mmol) was added dI'OP—WISE

to a solution of 2-chloro-5,11-dihydro-11-ethyl-8-(2-hydroxyethyl)-4-methyl-
6H-dipyrido[3,2-b:2’,3"-¢] [1,4]diazepin-6-one (125 mg, 0.38 mmol), 4-

25 hydroxyquinoline (76.3 mg, 0.53 mmol) and PhaP (138 mg, 0.53 mmol)-in
THF (2.5 m[;) at room temperature. The mixture was stirred at room
temperature for 3 h then was concentrated under reduced pressure. The
residue was dissolved in EtOAc (60 mL) and the solution was successively

_ washed with 1 N aqueous NaOH (3 x 10 mL) and brine (15 mL) then was
30 dried (MgSOy), filtered and concentrated under reduced pressure. The



30 dried (MgSO™4), filtered and concentrated under reduced pressure. The 16
Decenber 2004 WO 01/96338 PCT/ CA01/ 00890 29 residue was purified b){J flash
chr omat ogr aphy (Et OAc: MeOH, 9:1) to give the title conpound l&Pesgbenzags
yield) as a white solid: M5 (ESI) mz 460/462 (WMH)+. 5 Exanple VI (entry
7, Table 1) 5,11 Diltydro 11-ethyl-2
fl uor o- 4- weioydasB42- (4- qui nol i nyl oxy)etlyl)-6H dipyrctehdygssh: 2' ,3 -¢j
f1, 4j di azepi n-6-one a) 8-Brono-5, 11-di hydro
11- et hyl - 2- ({ (4- et hoxyphenyl ) met hyl } am no}4- 10 - nethyl - 6H
di pyrido[3,2-b:2",3 -¢e] [1,4jdiazepin-§-one 8 _
Br onp- 2-chl oro-5, 11-dl hydro-11-et hyl - kK*net hyl - 6HT di pyrido[ 3, 2-b:2', 3" -¢e]
{1, 4] di azepi n-6-one (2.50 g, 6.80 mmol) was dissol ved in dioxane (10 nmL) in
a glass pr eswﬁ@emphéﬁagbyﬁaMMDgﬁpW@%nMe@Hm:ﬁﬁegﬁ@. 6 i mol) was
added to the golution. The mi xt heated to.17 for 5 days. The 15
reaction m xtﬁ.l(r%et}&\fevacgmg%ﬁmg@?tnﬁg’5@%%@@%8@@?83%3%9%“rat ed under
r educed pressm(g%z'l'@,ﬂ{p_esi due was taken up in Et OQAc and washed with 10%
aqueous NH.CI, dried over MgSO4, filtered and concentrated under reduced
pressure to give a brown oil which.was chromat ographed over silica gel
(hexane: Et : 5i,tl!z,lﬁlecjgrrpound was obtained as a yellow solid 20

n

(1.35 g, 42% ﬁef%& 'qé%;fgéé&%fﬁ‘@%&wé‘ﬁw‘é%ne

11- et hyl - 4- msg’fl%ﬁ ] )
8- Srono-5, | 1- = SRR ¥hoxyphenyl ) net hyl } anmi no}-4 25

met hyl - 6H di pyrido[3,2-b:2',3" -e] [1, 4] diazepir- 6-one (6.52 g, 18.7 mmol)
was ~ di 550l veg) § Bramid- A1 11_Gengeh-flid ARkHgien vas
stirred W@gn%h{iﬂ-ﬁhydi 4 'ﬂ‘fgp%]f ﬁﬁg@o_&lﬁfﬁﬁn{?pfS? uoré)'éégeti c acid
was evapor at g¢ r g‘lﬁ{ g_{‘u £sidu Ppoured into a
m xture cont algnlnﬂ% \%5% é)r_ ;’g é_ c%tﬁxlg% F nghe@ﬁﬁﬁ?@gi’rﬁ?-ﬂnd

{1,4]diazepin-6-one (2.50 g, 6.80 mmol) was dissolved in dioxane (10 ml)ina

glass pressure bottle and 4-methoxybenzylamine (4.0 mL, 30.6 mmol) was

added to the solution. The mixture was heated to 170 °C for 5 days. The

15 reaction mixture was cooled to room temperature and concentrated under
reduced pressure. The residue was taken up in EtOAc and washed with 10%
aqueous NHyCl, dried over MgSOQy, filtered and concentrated under reduced
pressure to give a brown oil which was chromatographed over silica gel
(hexane:RHOAC,; 4:1). The title compound was obtained as a yellow solid

20 (1.35g, 42% yield).

b) 2-Amino-8-brome-5,11-dihydro-11-ethyl-4-methyl-6 H-dipyrido[3,2-
b:2',3"-e] [1,4]diazepin-6-one
8-Bromo-5,11-dihydro-11-ethyl-2-({(4-methoxyphenyl)methyl}amino}-4-

25 methyl-6H-dipyrido[3,2-b:2" 3'-e] [1,4]diazepin-6-one (6.52 g, 18.7 mmol) was
dissolved in trifluoroacetic acid (100 mL) and the solution was stirred
magnetically at room temperature for 18 h. Trifluoroacetic acid was
evaporated under reduced pressure and the residue was poured into a
mixture containing water (450 mL), concentrated NH,OH (50 mL) and

30 EtOAc (400 mL}). The mixture was stirred magnetically for 2 h at room

temperature. The organic phase was concentrated under reduced pressure.



30 EtOAc (400 nL). The m xture was stirred magnetically for 2 h at room
tenperature. The organi c phase was concentrated under reduced pressure. 16
Decenber 2004 WD 01/96338 PCT/ CA01100890 30 The yel | ow preci pb Datanbea004
filtered off and washed with water, dried under reduced pressure to give
7.51 g of a yellow solid which was triturated in Et20 to give the title
compound (& elsdssse 105% yield) as a yellow solid. 5 Clpericasiansoo

8- Brono- 5, 11-di hydr o- 11- et hyl - 2-f | uor o- 4- net hyl - 6Hdi pyrido[ 3,2-b:2",3" .-
e] [1,4] diazepirr-6-one A plastic bottle was charged with 2-am no-8
brono-5, 11-di hydro-11-et hyl -4- met hyl -6H di pyrido[3,2 b:2',3"-¢€]

[ 1, 4] di azepi n-6-one (5.10 g, 14.6 m"rDI?’P. HFpyridine (100 g) was added and
the resulting suspension was cooled to 0 to C. Sodiumnitrite (1.12 g, 16.1
mol ) was addBek yelowepredipitatpens filbered off end 3@ishadd with eraparaitisdaualepur pl e

solution. The m xture was the tirred for 1 .at  rqomtenperature. The
reaction m xtrﬁ’a]. Cefl RSB S Tt &%&Y&HW@OW@NS@.W%W@%&&@%QS pensi on
was extract edto?iwﬁetmgﬁﬁ)@@emg&l&d{&@@%}gs?éﬁé&f&s%\/%&Bﬁrvsoﬁ&Onb' ned, dried over

MySO4, filtered and concentr at ed. si due s 15 triturated with
Et 20 hexane to give the title conpound (4.30 g, 84%yield). d) 5,11-D hydro

11-et hyl -2-f1 - 4- hyl - 8- (2- | ) -6H di j [ 3, 2-.0:2',3" -

[1, 2] di az eDi 0 %ﬁ?ﬂ%ﬂ?&%@ﬁ%ﬁ%%ﬁ%ﬂ{%ﬂlﬂﬂ%11‘32[3&ER?Z Ba( Phglp) 4
(1.32 g, 1.141M5€ %% added to a degassed gNZ t hrough solution for
30 nmin) sol utf@lpstf beftls wgggbarged with 2-amine-8-bromo-5,11-dihydro-11-ethyl-4-

5, 11-di hydro- Bl 2 - hlgli;- L I 24 3" -e]

j 1, 4] di azepi n&%&g&éﬁf%ﬁ@%ﬁ%g@%ﬁg{ I'n ﬁ%ﬁ‘gﬂrﬁﬂ%éﬁ%ﬁm xture was
heat ed to 90 HFpgridiel{l00E) erashddadranduhsrepaliing uspehsioaas todléb® 07L) and
extracted wt tOAc (4 0 . The conhi ped organi¢ | ayers were 25
washed wi th 2%0%%&5%8%}9*@&1&%& @%@mﬂﬁ}“’%ﬁggﬁr%"%f TH?_I)S,OX’&W%d (My504) ,
filtered and gang : e S SLE i was purified
by flash chromat og’?g%‘%%?’ﬁ’g@gﬁggﬁ%?gg 4:1 to %}@%&ﬁggﬂgﬁe title

room temperatute. The reaction mixture was poured onto ice and 6 N NaOH.

The beige suspension was extracted with EtOAc. The organic extracts were,
combined, dried ovel; MgSO,, filtered and concentrated. The residue was
15 triturated with Etz0/hexane to give the title compound (£.30 g, 84% yield).

dj 5,11-Dihydro-11-ethyl-2-fluoro-4-methyl-8-(2-propenyl)-6H-dipyrido[3,2-
b:2',3"-e] [1,4]diazepin-6-one
Allylributyltin (7.77 mL, 25.1 mmol) and Pd(PhsP)s (1.32 g, 1.14 mmol) were

20 added to a degassed (N2 through solution for 30 min) solution of 8-bromo-
5,11-dihydro-11-ethyl-2-fluoro-4-methyl-6H-dipyrido[3,2-b:2" 3]
[1,4]diazepin-6-one (8.0 g, 22.8 mmol) in DMF (114 mL). The mixture was
heated to 90 °C for 3 h. The mixture was poured into water (250 mL) and

- extracted with EtQAc (4 x 250 mL). The combined ofganic layers were

25 washed with 20% aqueous NH;OH (250 mL) and brine (250 mL), dried
(MgS0s), filtered and concentrated under reduced pressure. The residue was
purified by flash chrématography (hexanes:EtOAc, 4:1 to 1:1) to give the title
compound (3.16 g, 51% vyield).

30 e} 5,11-Dihydro-i1-ethyl-2-fluoro-8-(2-hydroxyethyi)-4-methyl-6H- -
- dipyrido[3,2-b:2",3'-¢] [1 4] diazepin-6-one



conpound (3.16 g, 51%yield). 30 e)

5, 11- Di hydr o- 11- et hyl - 2f | uor o- 8- ( 2- hydr oxyet hyl ) - 4- net hyl -

di pyrido[3,2-b:2',3" -e] [1,4]diazepin-6-one 16 Decenber 2004 1&DeGmites3GBt
PCT/ CAO / 00890 31 A stream of ozoni sed oxygen was bubbl ed through a cold
(-78 C) solution of

5, 11- di hygt t hyl - 2f | uor o- 4- net hyl - 8- ( 2- pr openyl )¢ rido[3, 2
b:2',3" - ?’b?y%%?sgl azepin 6-one (3.16 g,10.1 mml) i n)l,gfg&?lgﬂ)%S m.) and
MeOH (25 nmL) for 45 min. A streamof N2 was next bubbl ed through the
solution for. 5 15 -mn and then solid NaBH4 (669 ng, 17.1 mmol) was added
to the solution. The reaction rnixtud® was allowed to warmto room
tenperature. After 2 h, aqueous saturated NH4Cl (50 nl) was added and the

m xture was sA btidaet obdzonised oxygeipes dhibbled Habudiba fdla {-7§ h® seh@iefiof sol vents
were renoved under reduced pressure. The residual ueous solutlon was

extracted w tol Cﬂ-‘lhﬁi@ol 3 -ethyl2-fupmo-frimethe Ylirffe(szﬁBﬁ?IW@& eBi2ayers were

Cest dus vas DR PHLEARH-Ate FORERY 10t IR AN HIBREIIS, TOP e
title conpour(®s k) M@mﬁ%@tx@dﬂ@bﬂﬁz WAs ﬁeﬂbﬁbﬂe&ﬂh‘m@gh théstflﬂttlon for

5, 11-Di hydro-11- et hyl -2-fl yoro net hyl - 8- (2- (4- qui nol i nyl oxy) et hyl } - 6H
di pyri do[ 3 2- n?n@dthﬁn ﬁ@%i@ﬁl%é7éﬁ%m§5“?éaﬁi téz ‘%Sé‘r boxyl at e

51101 hydr o T SrRg Db Ao AAES AR M ol AR

di pyri do[ 3, 2-agudsysFatepted NHYH{58 ne)iwas@dded agd fe niigtur® wadstiveal at, 4 20
hydr oxyqui nol i ne (86.0 ngy 59 ) and Ph3P (156 ng, 0.59 zrinol) in
THE (1.9 i) ™gemyt BB B D FD Wéng&% YeRty HEeeTPYIRET [ oom

tenper at ur e foduddridagit. m@aﬂa%qaé@e B as bREMERAVRE CBRY ©.  The

resi due was di ssolved in EtOAc e solution was successively
washed wi tth :{3Nlaﬁuéduihml(l@ocgﬂﬁchmn;sve&:[aduad(MﬁGM) dtlecedNindCl (15 25

M), brine ( 1c?)ncen):ra}e% und\érlarsedgééde pres(sMJeS%l)e resxé | e:[ v?rgselgiur ng b(jzr%lnasct? ntrated under
c}womatography {BEtOAc:CHCIs, 1:1) to give the title compound (2.40 g, 75% '
yield) as a white solid.

15 £} 5,11-Dihydro-11-ethyl-2-fluoro-4-methyl-8-{2-(4-quinolinyloxy)ethyl}-6H-
dipyrido[3,2-b:2',3"-e] [1,4]diazepin-6-one
Diisopropyl azodicarboxylate (DIAD) (117 nL, 0.59 mmol) was added drop-

wise to a solution of 5,11-dihydro-11-ethyl-2-fluoro-8-(2-hydroxyethyl)4-
methyl-6H-dipyrido[3,2-b:2',3"-¢] [1 4] diazepin-6-one (125 mg, 0.40 mmol), 4-

20 hydroxyquinoline (86.0 mg, 0.59 mmol) and PhsP (156 mg, 0.59 mimol) in
‘THF (1.9 mL) at room temperature. The mixture was stirred at room
temperature for 3 h then was concentrated under reduced pressure. The
residue was dissolved in EtOAc (40 mL) and the solution was successively -
washed with 3 N aqueous NaOH (3 x 20 mL), aqueous saturated NF,CI (15

25 L), brine (15 ij then was dried (MgSO), filtered and concentrated under
reduced pressure. The residue was partially purified by flash
chromatography (EtQAc:MeOH; 95:5). The solid was further purified by
reverse phase HPLC (Comb_iPrep ADS-AQ 50 x 20 mm, 5 1, 120 A, 5-100%
MeCN +0.10% TFA / water + 0.10% TFA in 25 min) to give the



reduced pressure. The residue was partially purified by flash

chromat ography (Et QAc: MeCH;, 95:5). The solid was further purified by
reverse phase HPLC (Conbi Prep ADS-AQ 50 x 20 nm 5 [t, 120 A, 1&D&Cddber RGWEN
+ 0.10% TFA / water + 0.10% TFA in 25 mn) to give the 16 Decenber 2004 WO
01/ 96338 PCT/ CA01/ 00890 32 trifluoroacetic acid salt of the title conpound
(106 ng, 4uwésed d) as a white solid: M5 (ES)) m z 4d4ichdfidhsss Exanmpl e VI
(entry 5, Table 1) 5 11-(Cyclopropyl)-5, 11-di hydro-2

fl uor o-4-net hyl -8-(2-(4-quinolinyloxy)- ethyl}-6Hdipyridoj3,2-b:2 ;3 -¢j

] 1, 4j di azepin b-one

a) 11- Cycl opropyl 5, 11-di hydro-2-fl uor ©%8- (2- hydr oxyet hyl) - 4- net hyl - 6H
dipyrido[3,2-b:2',3" -el [1, 4] di azepin 6-one 10 The title conpound was
prepared fr onh‘ﬁlu@r@am@ddﬁabnﬁﬂmﬁfmmppm@ﬂ% g, 48% ¢fichd) ks @ whiteet hyl - 6H

di pyrido[3,2-b,2 s 4 , i.azepi n-6-one-using a procedure simlar to
that of the c%ﬂlée%%@#f@&[ I anal og described in exanple VI. 15

b) 11- Cycl opropyl - 5, 11- di hydr o- 2-f| uor o- 4- met hyl - 8- { 2- ( 4-

qui nol i nyl oxy le}\f[ﬁ rpaggz[ ,2-b:2",3 -¢e] [1, 4] diazepi n-.6-one

Di i sopr opyk azpfbyfc?d @if-d ﬂg&{%ﬁ o 1%-@%-’?%%@ mpgypdded drop-
s to s Lol e e T PSR,

[ 1, 4] di azepi n-6-o0one (140
20 mg, 0.44 mmol), 4 hydroxqu|noI|ne (96.4 ng, 0 66 mmol ) and Ph3P (124

ng, O.66 rrrmh))ll#@Jdﬁoﬁﬂ'ﬂlﬁﬂ;hy&b%—ﬂﬁwots%@ﬂ@m&@reﬁl HbRetlyrbHL € Was
stirred at ra@ﬁmg[gzeﬁ-g{yeﬂlf .T(,J:]ﬁl was concentrat ed under reduced

pressure. Thfhg@@é% f(;l% sol uti on was
successi vel?y washed %aﬂs?ﬂieagﬁgﬁ%a’% 2(%@ ‘th“?‘ﬁﬁ%‘r"gﬁls 25 saturated
NH4CI (20 nL)&éhdﬂtydrmé—n(eﬂm@dlpmdo[ﬂ\aém -eld1,¢ Mirepin-6-drielusimgad  and
concentrat ed lpjr%gg urgeg‘du ego &atosﬁﬁecorre%]gndu?shdetﬁylanal %Ee;[;cln%eclly purified

example VL.

15 b)11-Cyclopropyl-5,11-dihydro-2-fluoro-4-methyl-8-{2-(4-
quinolinyloxy)ethyl}-6H-dipyrido]3,2-b:2’,3"-¢] [1,4]diazepin-6-one
Diisopropyl azodicarboxylate (DIAD) (131 pL, 0.66 mmol) was added drop-

wise to a solution of 11-(cyclopropyl)-5,11-dihydro-2-fluoro-8-(2-
hydroxyethyl)-4—meﬂ1y1—6H—dipyﬁdo[3,2—b:2’ '] [1,4]diazepin-6-one (140

20 mg, 0.44 mmol), 4-hydroxyquinoline (96.4 mg, 0.66 mumol) and PhsP (124 mg,

066 mmol) in THF (2.2 mL) at room temperature. The mixture was stirred at

room temperature for 3 h then was concentrated under reduced pressure.
The residue was dissolved in EtOAc (60 mL} and the solution was
successively washed with 3 N aqueous NaOH (3 x 20 mL), .:aqueous

25 saturated NECI (20 mL) and brine (20 mL) then was dried (MgSOs), filtered
and concentrated under reduced pressure. The residue was partially purified
by flash chromatography (EtOAc:MeOH; 95:5). The solid was further
purified by reverse phase HPLC (CombiPrep ADS-AQ 50 x 20 mm, 5 p, 120
A, 5-100% MeCN + 0.10% TFA / water + 0.10% TFA in 25 min) to give the

30 trifluoroacetic acid salt of the title compound (104 mg, 43% yield) as a white

solid: MS (ESI) m/z 456 (MH)".



by flash chromat ography (Et OAc: MeOH;, 95:5). The solid was further purified
by reverse phase HPLC (Conbi Prep ADS-AQ 50 x 20 mm 5 ,120 A, 5-100% MeCN
+ 0.10% TFA / water + 0.10% TFA in 25 mn) to give the 30 trii6 Deccnsteeldt
acid salt of the title conpound (104 ng, 43%yield) as a white solid: M
(ESI) mz 456 (MH)*. 16 Decenber 2004 WO 01/96338 PCT/ CA01/ 00890 33
Exanpl e Visdmpgséry 8, Table 1) 5,1l-Dihydro-11-et hylpcfmgﬁ];ﬂ@g,j,

8- (2-(4-quinolinyloxy)ethyl)-6H dipyridoj3,2-b:2 ,3 -el

[ 1, 4Jdi azepin-6-one 5 a) 5,11-Di hydro-I1-ethyl -8- (2 hydr oxyet hyl ) - 4- net hyl
6H-di pyr7ido[3,2- b:2',3" -e] [1, 4l diazgpin-6-one A m xture of
2-cbloro-5,11-di hydro-11- et hyl - 8- ( 2- hydr oxyet hyl ) - 4- net hyl -

6H di pyrido[ 3, 2-b:2',3"-e] [1,4]diazepin-6-oneb(168 ng, 0.51 mmol), 10
ammoni um f or mat e (318 ng, 5.1 mmol) and 10% Pd/C (50 ng) in EtOH (6 i)
was stirred aBExaoplsmVilH{petrn8dablefter 24 h, additional anounts of

ammoni um f or nBAEDiRPHodl-ethygket yethglis-IDU-Pinlikfoupakyee added. After
stirring an adipytidoli32b:28'-0] [1uhliazepicé-onen Was concentrated under reduced
pressure. Fhe residue was dissolved in CHCL3 and the m xture was 15 washed
W th aqueous g, urBilgdrdNet-6i651-8-M-hdkok MU d-m L oncentr at ed
under reduced )E)E}'ess ure to give theﬁgtle conpoun%ﬁ.ggwﬁagﬁ'zgl % as a

yel | ow oi | . b;:.z -} [1,4]d1azepm~6-one

5,11-Di hydro-11. -et hyl -4-net h 2- (4-qui nolinyl oxy)ethyl}-61Y 20

di pyri do[ 3, 2- 6@*@90&-&[1@04‘5], @h Oﬂl&thmd@-(&hyslnpcydhylb-él-m@hlylear boxyl at e

5 11- tnydr o- 1SRRI e fpRye et Se S d i ol 3, 2-0: 2 3 e

[ 1, 4] di azapi n'a:ﬁnﬁn&mﬁﬂﬁnﬁter(m&ﬁ mml)andﬂﬂ%ma?tqsu imito 6(31 ng, 0.21
mmol ) and Ph3PS554 0.21 rrrml) |n) ﬂl'g) PR
ml) was stirred at room temperature. After 24 b, additional amounts of

ammonium formate (200 mg, mmol) and 10% Pd/C (50 mg) were added.
After stirring an additional 24 h, the reaction was concentrated under
reduced pressure. The residue was dissolved in CHCl; and the mixture was

15 washed with aqueous saturated NaHCO3, dried (MgSOy), filtered and
concentrated under reduced pressure to give the title compound (122 mg,
81%) as a yellow oil. '

b) 5,11-Dihydro-11-ethyl-4-methyl-8-{2-{¢-quinolinyloxy)ethyl}-6 H-
20  dipyrido[3,2-b:2",3"-e] [1,4]diazepin-6-one
Diisopropyl azodicarboxylate (DIAD) (42 uL, 0.21 mmol) was added drop-

wise to a solution of 5,11-dihydro-11-ethyl-8-(2-hydroxyethyT)4-methyl-6E-
dipyridof3,2-b:2’ 3'-e] [1,4]diazepin-6-one (42.0 mg, 0.14 mmol), 4
hydroxyquinoline (31 mg, 0.21 mumol) and PhsP (55.4 mg, 0.21 mmol) in THF

25 (0.7mL)at room temperature. The mixture was stirred at room temperature
for 2 h then was concentrated under reduced pressure. The residue was
dissolved in EtOAc (60 mL) and the solution was successively washed with 3
N aqueous NaOH (3 x 20 mL), aqueous saturated NH,C1 (20 ml) and brine
(20 mL) then was dried (MgSOy), filtered and concentrated under reduced

30  pressure. The residue was partially purified by flash chromatography
(EtOAc:MeOH; 95:5). The solid was further purified by reverse phase HPLC



25 (0.7 nL) at roomtenperature. The m xture was stirred at room
tenperature for 2 h then was concentrated under reduced pressure. The
residue was dissolved in EtQAc (60 nmL) and the solution was $¢Deemsicy2004
washed with 3 N aqueous NaCOH (3 x 20 nlL), aqueous saturated NH4C (20 i)
and brine (20 nmL) then was dried (MyS04), filtered and concentrated under
reduced 3@ydyip&ssire. The residue was partially purifippgcR¥iebdogsh

chromat ography (EtOAc: MeOH; 95:5). The solid was further purified by
reverse phase HPLC 16 Decenber 2004 WO 01/96338 PCT/ CAO /00890 34

(Conbi Prep ADS-AQ 50 x 20 nm 5 ,120 A, 5-100% MeCN + 0.10 % TFA / water +
0.10% TFA in 25 mn) to give the trifl%roacetlc acid salt of the title
conmpound (14.2 ng, 19%yield) as a white solid: M5 (ESI) mz 426 (MH)*. 5
Exanpl e I X (e((tcrxybiBrep'l?manSO x 20 mm, 5 p, 120 A, 5-100% MeCN + 0.10% TFA /

11- (Cycl oprop % 1-di h dro 4- et hyl -8-(2-(4-qui nolinyl oxy)ethylj-6H. -
di pyri doj 3, 2- %’ +3010££]T§ inZ5qnisy tpive e sBugroacetic acid salt of the title

oyt Sf'ﬁeiafﬁg%n?‘?i“d?ﬁﬁ%"@/%eﬁi)%ﬁ%%‘*%ﬁ‘?’#’@% Al REDs1 o 2 85

mmol ) was di ssol ved.in toluene (35 ni) and pyridine (0.27 nL, 3.28 mmol)

was added. 5 ix chl o %él&i“ di necarbonyl chloride (0. 80 g, 3.14
nmol ) was tshe iy nlable 30 min, The resulting mxture was
stirred at ro&hf {rfibydeg-t-mefiylf- Roftgainglivy U6%% extracted

with tol uene (h.‘.’?! 0[3? " 3-eHibidiligrepingane extracts were dried (My504),
filtered and concentr at ed under reduced pressure. The resulting thick oil
was trituratesl’

' g te salid collected vi i
iltrationto -*t" % by @i Dt SpndSiAe o) 20 5 "
o e @r@ ?‘*Jf\'m(eﬁl ?Pygl'd?r?e' 85 2”8'9555%'01)% Ratvedta )%

pyrldlnecarbo
toluene (35 mL) and pyridine (0.27 mL, 3.28 mmol) was added. 5-Bromo-2-

chioro-3-pyridinecarbonyl chioride (0.80 g, 3.14 mmol) was then added
dropwise over 30 min. The resulting mixture was stirred at room

15  temperature for 1 h, diluted with water and extracted with toluene (2 x). The
combined organic extracts were dried (MgSOy), filtered and concentrated
under reduced pressure. The resulting thick oil was triturated with CHxCl,,
and the white solid collected via suction filtration to give the tifle compound
(0.41 g, 36% yield).

20
b) 5-Bromo-2-(cyclopropylamino)-N-(2,6-dichloro-4-methyl-3-pyridinyl)-3-
pyridinecarboxamide
A solution of 5-bromo-2-chloro-N-(2,6-dichloro-4-methyl-3-pyridinyl)-3-

‘ pyridinecarboxamide (3.00 g, 7.61 mmol) and cyclopropylamine (2.11 mL,

25 30.5 mmol) in xylenes was heated in a sealed tube at 120 °C for 24 h. The
reaction was cooled to 0 °C, diluted W1th water and extracted with EtOAc (2
x). The combined organic extracts were dried (MgSOy), filtered and
concentrated under reduced pressure. The resulting residue was purified by
trituration (Et2O:hexane, 3:1) to give the title compound (2.35 g, 75% yield) as

30 apale yellow-rv solid. |



A sol ution of 5-brono-2-chloro-N (2,6-dichloro-4-nmnethyl-3-pyridjnyl)-3-
pyri di necar boxam de (3.00 g, 7.61 nmol) and cycl opropylamne (2.11 nL, 25
30.5 Mol ) in xylenes was heated in a sealed tube at 120 C f 0i6 PécdmbefReo4
reaction was cooled to 0 C, diluted with water and extracted with Et OAc (2
X). The conbined organic extracts were dried (MgSO™4), filtered and

concent r atgeh, %&ggr reduced pressure. The resulting rq,&”%@w purified by
(B30 h (o4 5

trituration exane,. 3:1) to give the title conpoun g, 75%
yield) as 30 a pale yellow solid. 16 Decenber 2004 WD 01/96338

PCT/ CA0O1/ 00890 35 c) S

Br ono- 2- chl or 04l - cycl opr opyl -5, 11- di hy3 o- 4- net hyl - 6H

di pyrido[3,2-b:2",3 -¢e] [1,4]diazepin-6-one A solution of

5- br omo- 2- ( ¢y dePBapNd-2ehIeed-1TkycRopofy 1 1Ry drolEinBitly1-8H- L

pyridi nyl) - 3- @ipyridofEBLbRER M £]@iakddir-608he 0. 254 nmol) in pyridine (3.0 ni)
5 was heated : i | | .53 nL, 0.53
e SR R S e i o

mol ) was added. The res uti'on was stirre or 3 h. The
reaction was guedichld-pyiridneagbexansids 06 mag, 6 ASNMARQ) idiplyritied (30 idi)wat er  and

extracted with OAC . .Ihe conmbj ned ic extracts were washed wth
brine, driéd Fﬁg&%ﬁf?‘l&’%ﬂﬂ:@ﬂ@g %W@ﬁ?&g?@gg%w&éﬂf&)ﬁéﬁ%&%r essure. 10
The resul ti ngufrRst Hy$ ) ofd ietdd esdk yrk hexane: Et OAc,

73) To give i) el B Ml ] AT Splop B TR

((j:_hl or _o;jl [13(3%0;@9“@2‘9'55 %@@ﬁ%a@@t@ﬂﬁ%@hﬂﬁw&@&b
| ri do s i - . | 47 n- o- phe solutiron o [ oOno
o Py orosi - Bk picisR AL ARG g Gl hreig St Peegysshod . > 3 - e

[ 1, 4] di azepi Nwhthde( 'm@oépﬁﬁ&admkancaﬂrﬂé&:uﬁ&&edd&a YRsdegassed by
sparging with N2 for 10 mm PA(PPN3)4 (2.8 my. 0. 003 mof ) and

al : yltri budyl Theyresalting repiduegvap4suified rlr]r;a chretratagraphy (htreneBHOAG 28 i |
sol ut1 on was { e . . . I ction m-xture was Il ute
wi th water anzgggft&é%t?%ggsmg?%ﬁéﬂﬂ%gz%%%e&lﬁ%ﬂﬂ OAc (2 x). The

d) 2-Chloro-11-cyclopropyl-5,11-dihydro-4-methyl-8-(2-propenyl)-6H-
dipyrido[3,2-b:2",3’-e] [1,4] diazepin-6-one
15 Asolution of 8-bfomo-2-chloro-11-cyclopropyl-5,11-dihydro-4-methyl 6H-

dipyrido[3,2-b:2’,3"-e] [1 4]diazepin-6-one (0.046 g, 0.122 mumol) in DMF (2.0

mL) was degassed by sparging with N for 10 min. Pd(PPhs)s (2.8 mg, 0.003

mmol) and allyltributyltin (0.45 mL, 0.146 mmol} were added and the

resulting solution was heated to 90 °C for 2.5 h. The reaction mixture was
20 diluted with water and extracted with CHzCl (3 ¥) and EtOAc (2 x). The

combined organic extracts were dried (MgSOy), filtered and concentrated '
under reduced pressure. The resulting residue was purified via flash
chromatography (hexane to h&me:E@Ac, 7:3) to give the title compound
" (0.033 g, 80% yield). ) |
25

e) 2-Chloro-11-cyclopropyl-5,11-dihydro-8-(2-hydroxyethyl)-4-methyl-6H-~
dipyrido[3,2-b:2",3'-¢] [1,4]diazepin-6-one
A cold (-78 °C) solution of 2-chloro-11-cyclopropyl-5,11-dihydro-4-methyl-8-

(2-propenyl)-6H-dipyrido[3,2-b:2 3] {1 4]diazepin-6-one (0.82 g, 243
30 mmol) in CHoCl, (7.5 mL) and MeOH (7.5 mL) was saturatéd with Os until
the solution turned pale blue. The reaction mixture was left at ~78 °C for 10



conbi ned organic extracts were dried (MgSO4), filtered and concentrated
under reduced pressure. The resulting residue was purified via flash

chr omat ogr aphy (hexane to hexane: Et OAc, 7:3) to give the titl & Desgatien2004
(0.033 g, 80%yield). 25 e)

2- Chl oro- 11-cycl opropyl . 1- di hydr o- 8- (2- hydr oxyet hyl ) - 4- met hyl - 6H

di pyri do[ Sygkeiexds . 3' - €] [1 4] di azepi n-6-one A coI d (pE8cdymghut i on of
2-chl oro-I1-cycl opropyl -5, 11- di hydr o- 4- net hyl -

(2-propenyl)-6Hdi pyrido[ 3, 2-b: 2", 3" - €] [1 4]d| azepin 6-one (0.82 g, 2.43
30 mol) in CH2CI 2 (7.5 nL) and I\/EO—l (7.5 nL) was saturated with 03 until
the sol ution turned pal e blue. The rea?ﬁlon m xture was left at -78 C for
10 16 Decenber 2004 WD 01/96338 PCT/ CA01100890 36 nin, then NaBH4 (0.23 g,
9.71 mmol) MW@N&B&@W@M?IMDMadﬂbdim&letrﬁlxb\ﬂémaﬂ owy to room
tenperature over 2. h. The reacti on was gmenched wi_ t h agueous 10%citric

aci d sol ut i on2apvedhsawarst slepiy; tp Kogep Egperagure gver hén'@rr@%'ﬁ'%"@)‘étracts wer e
conbi ned, was gehcbd ithal H@ous‘iﬁ%%ﬁnéﬁ@c?% 'goéaﬁd&n%&%ﬂ ntrated

under reduced pressure. The resulting residue was purifie V|a | ash
chr omat ogr aphy)(Iﬂieetga@imactsﬁretaroﬂrﬁ%edtw@edmtﬁhute;ﬁhei(M@@;pund (0.41 g,

60% | d ] i lid |
5. 11 df hydiPo. EleBanpleSRsRRHsf fnderredrst DespbireTherppingseddze a, 3 o)
[ 1, 4] di azepin ﬁr@éwvﬁmsm&bﬁa gf@aymm@géwbﬁ@e%@ﬁﬁeod simlar

to that descrl bed for the 11-e anal og in exanpl

g) 11- Cycl opropgmpmﬂd:ilgy@%ﬂlﬂldbr@shy\tMSSlem qui nol i nyl oxy)ethyl)-GH 15
di pyrido[3,2-b:2',3 -e] (1, 4]diazepin-6-one Diisopropyl azodicarboxylate
(DI AD) (167 L 0. 85 mmol ) was added drop- wise to a solution of

fl-(eyel opr opYy I1-Cyclprapy AT s3-sdy@xsgyd)a ity | - 61 di pyri do[ 3, 2
b:2", 3" - ej10] 1afydidefsrbir,$- ey%ﬁy&ﬁz‘ﬁ;ﬁm@& e EhZ
" Thetitle compound was prepared using a method smuiar to that described

for the 11-ethyl analog in example VIlla.

g) 11-Cyclopropyl-5,11~dihydro-4-methyl-8-{2-(4-quinolinyloxy)ethyl}-6 H-
15 dipyrido3,2-b:2",3-¢] [1,4]diazepin-6-one
Diisopropyl azodicarboxylate (DIAD) (167 uL, 0.85 mmol) was added drop-

wise to a solution of 11-(cyclopropyl}-5,11-dihydro-8-(2-hydroxyethyl)-4-
“methyl-6H-dipyrido[3,2-b:2',3"-e] [i,4]diazepin—6—one (175 mg, 0.57 mmol), 4-
hydroxyquinoline (123 mg, 0.85 mmol) and PhsP (223 mg, 0.85 mmol) in THR
20 (2.8 mL) at room temperature. The mixture was stirred at room temperature
for 3 h then was concentrated under reduced pressure. The residue was
dissolved in EtOAc {60 mL} and the solution was successively washed with 3
N aqueous NaOH (3 % 20 mL), aqueous saturated NH,Cl,(20 mL) and brine
(20 mL) then was dried (MgSQy), filtered and concentrated under reduced
25 pressure. The residue was purified by flash chromatography (EtOAc:MeOH;
95:5) to give the title compound (74 mg, 30% yield) as a white solid: MS (ESI)
m/z 438 (MH)*.



hydr oxyqui noline (123 ng, 0.85 znnol) and Ph3P (223 ng, 0.85 znnol) in THE
20 (2.8 nmL) at roomtenperature. The m xture was stirred at room
tenperature for 3 h then was concentrated under reduced presstDecembae2004
residue was dissolved in EtQAc (60 nlL) and the sol ution was successively
washed with 3 N aqueous NaCOH (3 x 20 nL), aqueous saturated NHACL, (20 ml)
and brinewdo2@s38d) then was dried (MySO4), filtered @Eﬁcﬁﬁ%&g@trat ed under
reduced 25 pressure. The residue was purified by flash chronat ography

(Et OAc: MeOH, 95:5) to give the title conpound (74 ng, 30%yield) as a
white solid: M5 (ESI) m/z 438 (MH)+. 16 Decenber 2004 WO 01/96338

PCTI CAO1/ 00590 37 Exanple X (entry 21,37 able 1)

5,11- D hydro-11-et hyl - 5- et hyl - 8- {2- (( 1- oxi do-4- qui nol i nyl ) oxy) et hyl)-6H
di pyri do[ 3, 2- Bxdinpld'X (efryj21, Tibdé Hzepi n- 6-one 5 Sol i d nCPBA (80-85%

m chl or oper beB 2B DEmplrb-dY-etfyl Slmethy L-(L (1 5RIdb-4gino ;tqﬂ?,g-QpJ ution of
5, 11-di hydr o- ﬂ%=52’@?}ﬂhjﬁaz{eﬁ‘ (Gondui nol i nylﬁ%) et hyl') - 6H

di pyrido[3,2-b:2",3 -el [1,4]di azepin-6-one (2.56 g, 6.02 ntnol) in CHI

(30 m.) and T&h: ) 9 . reaction can be
per f or ned ign gd@?&?%é%§5£’%@%ﬁ tu%@éﬁg%“g{a??f%&b'?%w%%m tenperature
for 1 h then addeddonceltionbbllditigdroridcilyld-pethybaH((4- Tlhe resi ﬂug wash

di ssolved in CHCI3 (40 the splutijaqn uccessive washed wit
aqueous 10% mﬁ%%»&w?@éﬂ;?%ﬁﬁégpwﬁi%&%gﬁ@%@m 236%:x 75 nL) and
brine (75 nl) g ofkngsh inVapel) j rg@qﬂ reduced
pressuﬁe. Thzaﬁ'(r)esi du)elﬁwas pu(??{‘n:L %jlﬁ{ay as E)%?gdnﬁa%%ﬁrag#)}ctﬁ%g (CHC13: MeCH,

9:1) to give thattheiredction carplea predfofBedin GELClodlond) Sltd)miatirawabitireed sol i d: M5
(ESI) mz 442 (N'+. Exanple XL . (entry 17, -Table 1
5 h! o o- 601 1P EBARRERE oty Gt gpPiog e yider reduced pressuze.
(1- oxi do- 4- qUTROekidvk WaX Wissoleél BIATICY (@bt AKe sslRlich wadbuleessively
,3'-¢e]j1,4jdiazepi n-6-one )

washed with aqueous 10% Naz5;0s (3 x 75 mL), aqueous saturated NaHCOs

| (3x75 rx[L)hand brine (75 mL), dried (MgSOy), filtered and concentrated
under reduced pressure. The residue was purified by flash chromatography
15 (CHCl3:MeOH, 9:1) to give the title éompound (2.01 g, 76% yield) as a white
solid: MS (ESI) m/z 442 (MH)*.

Example XI (entry 17, Table 1)
'2-Chloro-5,11-dihydro-11-etlyl-5-methyl-8-{2-{(1-oxido-4-quinoliny Doxy]-
20 ethyl}-6H-dipyrido[3,2-b:2",3'-e] [1,4]diazepin-6-one
Using a procedure identical to that of example X, 2-chloro-5,11-dihydro-11-
ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyl}-6H-dipyrido{3,2-b:2',3 -]
[1,4]diazepin-6-one (2.70 g, 5.87 mmol) gave the title compound (2.05 g, 73%
25  yield) as a white solid: MS (BSI) m/z 476/478 (MH)*.

Example XTI (entry 11, Table 1)
' 5,11-Dihydro-11-ethyl-2-fluoro-5-methyl-8-{2-{(1-oxido-4-quinolinyDoxy)-
ethyl}-6H-dipyrido[3,2-b:2/,3'-el [1,4Mdiazepin-6-one
30
Solid mCPBA (457 mg, 2.12 mmol) was added to a solution of 5,11-dihydro-

2-fluoro-11-ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyi}-6H-dipyrido[3,2-
b:2',3'-¢] [1,4]diazepin-6-one (470 mg, 1.06 mmol) in CELCla (10 ml). The



Using a procedure identical to that of exanple X 2-chloro-5,11-di hydro-11-
et hyl - 5- net hyl - 8-{2- (4-qui nol i nyl oxy)ethyl}.-6H di pyrido[3,2-b:2",3" -e]
[1,4]dia.zepin-6-one (2.70 g, 5.87 nmmol) gave the title conpouDedestdP2@4
73% 25 yield) as a white solid: M5 (ESJ) mz 476/ 478 (MH) +. Exanple Xl |
(entry 11, Table 1) ' 5,11-Diliydro-Il1-ethyl?2

fl uoro-5- 8- (2- ((1-oxi do-4-qui nol i nyl ) oxyj - dlpyrldof
3,2-b:2 gj%fohb%%l 4j di azepi n-6-one 30 Solid nCPBA (4 }'}h&aﬂo nmol ) was
added to_a solution of 5,11-dihydro- 2 fluoro-I1l-ethyl- 5 rrethyl 8-{2

(4-qui nolinyloxy)ethyl)-6Hclipyrido[3,2- b:2",3 -e] [1,4]diazepin 6-o0ne
(470 m& 1.06 mml) in CHzClz (10 nl). 38he 16 Decenber 2004 WD 01/96338
PCTI CA01100890 38 m xture was stirred at roomtenperature for 13 h then was
concent r at ed myREe s SHHES dt bESEME &m@&:ﬁﬁ% Ly glgved in CHCL3
(75 nmL), the solution was success W t queous 10% Na25203 (3
x 25 nm), acquetsysedvaedipresse. Mhblfﬁfdu(e@vas disolvid ire@HChN(75naL), B nL), dried

(MgSsAH), 5 f|| red and conc ntr nder redyced pressure. The residue
was purified OB EEFUEHPD H'( ]ic\bé‘tﬁ%?’ #3P@L) to give the

title CO”DOLHqﬁe&L?s'SthEHbedNa% $§d)25%§;)%n%i~ﬁ1 &ﬁ@i&@& mz 460
(&)+. Exanple Xffl (entry able 1) 10 2 Ior "11 opyl
5, 11- di hydf o- @wmmm@mmmmeWe he residue was purified

R e

cycl opr opy! - ﬂﬂﬂ)@n fm:t dl)y o8 nwhidebo BRI MO (1 l+ -6H 1s
dlpyr|d0[32b 3'-e] [ azep|n60ne(14 in CH Cl2

(3 nm) and THE (3 xnﬁ% The mxture was stirred at roomterrperature for 14

h then was déaewhe XBI dentunthTabledhiced pressure. The residue was dissol ved

in Et OAc I 5@-Fhlpro-iheydoprapylchlindibydrace reti-8H9-((lemdidrdd-gutdnlingueous 10%
yDoxyjethyl}-6H-dipyrido[3,2-b:2",3'-e] [1,41diazepin-6-one

Solid mCPBA (177 mg, 0.82 mmol) was added to a solution of 2-chloro-11-
' cyclopropyl-S,l1—&ihydro-S-memyl-S-{Z—(4-quinoliny10xy)ethy1}-6H-

15 dipyrido[3,2-b:2’,3"-e] [14]diazepin-6-one (143 mg, 0.30 mmol) in CHCl, (3
ml) and THF (3 mL). The mixture was stirred at room temperature for 14 h
then was concentrated under reduced pressure. The residue was dissolved in
EtOAc (50 mL), the solution was successively washed with aqueous 10%
Naz5:03 (3 x 10 mL), aqueous saturated NaHCOs (3 x 10 mL) and brine (10

20 mL), dried (MgSO4), filtered and concentrated under reduced pressure, The
residue was partially purified by flash chromatography (BtOAc:MeOH, 95:5
to CH2ClzMeOH, 9:1). The impure compound was further purified by
reverse phase HPLC (CombiPrep ADS-AQ 50 x 20 mm, 5 b, 120 A,

~ 5-100% MeCN + 0.10% TFA / water + 0.10% TFA in 25 min). The pure

25 fractions were treated with aqueous saturated NaHCO;, extracted with
EtOAc and the solution was dried (MgSOy), filtered and concentrated under
reduced pressure to give the title compound (28.3 mg, 19%) as a white solid:

MS (ESI) m/ z 488/490 (MH)*.



Na2S233 (3 x 10 nmlL), aqueous saturated NaHCO3 (3 x 10 nL) and brine (10 20
m), dried (MgSOM), filtered and concentrated under reduced pressure. The
residue was partially purified by flash chronmat ography (Et QAc1§Bettmip 20604
to CH2C12: MeOH;, 9:1). The inpure conmpound was further purified by reverse
phase |-1PLC (Conbi Prep ADS-AQ 50 x 20 mm 5 ,120 A, . 5-100% MeCN + 0. 10%
TEA | wat @ip 0106339% TFA'in 25 min). The pure 25 fract iP@ﬂgAM@[]@otreat ed with
aqueous saturated NaHCO3, extracted with EtQAc and the solution was dried
(MgS™M), filtered and concentrated under rediuced pressure to give the
title conpound (28.3 ng, 19% as a white solid: M5 (ESI) mlz 488/490 (M) +.
16 Decenmber 2004 WO 01/96338 PCT/ CAOB20890 39 Exanple XIV (entry 14,
Table 1) 2-Chloro-5, 11-di h ydro-1I1

- et hyl - 4- met hiptantplé XIV ((éntex i4)Tableqyi nol i nyl ) - oxy)ethyl }-6H

di pyri do(3, 2- z;cmara-ﬂe}dz bipdréi18ietiagai methyPOR-K1 2R doU-PhilbMf16. 9 Ny, 0. 22

mol ) was addes, 2613,25p:2 3CH[0k ihlg-
di hydro-11-et hyI 5 met hyir}yh -(4- qu%]r{olfg?l‘%?%xy)g?ehyl} 6H &pyri do[ 3, 2-

lr3n>2<t u?e \i/!ﬁts[;?qﬁrd?% ﬁRI(JFI%O {tgzr%(plg'?lgpure 86&%M$§°ﬁ%'g{¥85‘%§’éﬁtrat edThe

under reduce@y@mlkﬁhylﬁmﬂ:ybﬁ{zd udvRstingtl H\g@}dSH—ﬂx i@, 24 50 L), the 10
sol uti on was S#‘éﬁﬁfﬁ washed V\AM&% uggﬁgpl % Na ;g@% (3 x 10 m),

aqueous sat urf §"9<°11‘D5ﬂ‘9)‘1‘&ﬂ 1 prnelpin GidCs (2.2 nalk Eoe (MySO4) |
by reverse. phaca oty Sy osd Al EARSHHe BE T IPHEE el BRG] M7 B" 00

0
MeCN + 0. 10%difder feduged pressube. Jnh%éﬁia&elwaszﬁssmvedmmomdc(mmm thd ractions were
treated with a LBé)US satura‘trq? gg}egm extracted with EtQAc and the
sol ution }3\%1 gm?gggiis‘ Y P q@ﬂ%ﬁ%ﬁ%@ﬁ&@@ )r edu?:eg .
ressure to Qigue by LSRIBQYR sol i
E)ESI) m z 488/%9% (M) z NAREOLYR A0t arid Bhine (0 ), BfeFMBHOS

filtered and concentrated under reduced pressure. The residue was purified *

by reverse phase HPLC (CombiPrep ADS-AQ 50 x 20 mm, 5 11,120 A, 5-
100% MeCN + 0.10% TFA / water + 0.10% TFA. in 25 min). The pure |

15 fractions were treated with aqueous saturated NaHCQs, extracted with
EtOAc and the solution was dried (MgSO0s), filtered and concentrated under
reduced pressure to give the title compouﬁd (32.5 mg, 63%) as a white solid:

MS (EST) m/ z 488/490 (MH)*.

20 Example XV (entry 9, Table 1)
5 11-Dzhydro-ll-ethyl-2-ﬂuora~4—methyl~8—{2-»{(1-0x1d0—4-qumolmyl)-
oxylethyl}-6H-dipyrido]3,2-0:2",3'-e] [1,4ldiazepin-6-one
Using a procedure similar to that of example XIV, 5,11-dihydro-11-ethyl-2-
25 ﬂuoro—él—methyl—B-{2—(4réluinolinyloxy)ethyl}-6H-dipyrid0[3 2-b:2' 3 -]
[1,4]diazepin-6-one (125 mg, 0.28 mmol) gave the title compound (40 mg,
31%) as a white solid: MS (ESI) m/z 460 (MH)*. '

Example XVI (entry 12, Table 1)
30 5,11-Dihydto-11-ethyl-4-methyl-8-(2-{(1-oxido-4-quinolinyDoxy}ethy j-6H-
dipyrido[3,2-b:2',3'-e] [1,4ldiazepin-6-one

Solid mCPBA (163 mg, 0.75 mmol) was added to a solution of 5,11-dihydro-



20 Exanple XV (entry 9, Table 1) 5,11-Di hydro-I1l-ethyl 2-

fluoro_4-methyl - & 2- [ ( x- oxi do- 4- qui nol i nyl ) -

oxy}ethyl)-6Hdi pyrido[3,2-b:2',3 -ej [1,4)diazepin-6-one Usi ng Recomberd®ife
simlar to that of exanple XV, 5, 11-dihydro-11-ethyl-2- 25

f I uor o- 4- mavdyies8ss{ 2- (4- qui nol i nyl oxy) et hyl }-6H -di pyrid ioan 3 - €]

[ 1, 4] di azepi n-6-one (125 ng, 0.28 mmol ) gave the title g%%ﬁ%ﬁog’g&eglo ng, 31
% as a white solid: M5 (ESI) mz 460 (MH){. Exanple XVI (entry 12, Table
1) 30 L

5, 11- Di hydro-1 z- et hhl - 4- net hyl - 8- ( 2- (( 1- 8%i do- 4- qui nol i nyl ) oxy} et hyl } - 6H

di pyrido[3,2-b:2",3-e)' [1,41ldi azepin-6-one Solid nCPBA (163 ng, 0.75 nmoi)
was added to aldethitlidemetilyl-8.{1-{4-guinylnplokp)eBegrallipRadsds ¥@ 91 2338

PCTI CA01100890 42 ) ) ' g # g@.@gq P ¥ P

11- et hyl - 4- et Ky flsigzepivé-gne (¢ me §3drempliin BlCli @pank)b [Be 2olutigh, 3' - ]

[ 1, 4] di azepi n- Qg RN S j 2CI2 (7.5 .;JJhe solution
was stirred at roo%n%éllr%ﬁgr at 6%‘e‘§?d*8gﬂgk‘#iﬂﬁ?§gﬁ“%ﬁﬁ§8“ﬂﬁé@%ﬂmq§d W th
CH2C16 (125 nLCHaAs(128ndhooahei vetagsshvdi witilpiesud 90% NasSRrR (25x 25 s

.mL), aqueous saturated NaHCO8 (2 x 25 nl) andbrine (25 m_l{, then was dried
(MySO4), fi Pt ed- aateous srtemteiNaBIGn@r< oarlben brine @amal.), tea waesi due was

Dorpound (102 ST, AREARN RSP Biclodillie 816 S o

XVI'1 (entry 15yresidied wad purified by flash chromatography (CH2Clx:MeOH, 10:1) to give

11- Cycl opr opyl -S,éi-di hydro-4- et hyl - & 2- (( 1- oxl des-4-qui holin

yl)oxy] et hyl ) - 8¢ Elecompemst G03me, 68% yagld) ap aphitesdlis: MBERanI5 448 ng a
procedure sim to that of exanple XV, 1l -cyclopropyl-5,1.1-

di hydr g- 4- net hyl - 8-[ 2- (4- qunohnyl oxy) et hyl } - 6H - di pyndo[ 3, 2 b: 2, 3-¢€]

[1, 41di aze@gPn-6-one (37.1 ng, 0.085 nmol) gave the title conpound (35 ny;

A it i d:.

9% as a WI:” t %xzsu_glpiedxvme E)§|1 ,Tqbieif)54 (M +. _
11-Cyclopropyl-5,11-dihydro-4-methyl-8-{2-{(1-oxid-4-quinolin-
yhoxylethyl]-6H-dipyrido[3,2-b:2",3"-¢] [1,4Mdiazepin-6-one

15 Usinga procedure similar to that of example XTIV, 11-cyclopropyl-5,11-
B dihydIO.~4—methyl—8—{2-(%quinoﬁnyloxy)emyl}—GH—dipyrido[3,2—b:2’,3’-e]
[1,4]diazepin-6-one (37.1 mg, 0.085 mmol) gave the title compound (35 mg,
91%) as a white solid: MS (ESI) m/z 454 (ME)"*. '

20 Example XVII (entry 25, Table 1)
2-Chlaro-s,ﬂ-dikydra-ll—ethyl-i—methyl-B—-(Z«(S-quinolinylaxy)ethyl}-ﬁH-
dipyrido[3,2-b:2',3'-e] [1,41diazepin-6-one '
Diethyl azodicarboxylate (DEAD) (77 pL, 0.49 mmol) was added drop wise

25  toasolution of 2—chlor<}5,11;djhydro—l1—ethyl-S_—(Z—hydroxyethyl)‘-d;—methyl—
6H-dipyrido[3,2-b:2',3'e] [1,4]diazepin-6-one (125 mg, 038 mmol), 5-
hydroxyquinoline (70.9 mg, 0.49 mmol) and PhsP (128 mg, 0.49 mmol) in
THF (2.5 mL) at room temperature. After 1.5 h, additional amounts of DEAD
(35 pL, 0.22 mmol) and PPhs (59'mg, 0.22 mmol) were added to the mixture.

30 The mixture was stirred at room temperature for 1 h then was diluted in
EtOAc (50 mL) and the solution was successively washed with aqueous 1N



20 Exanple XVIU (entry 2.5, Table 1) 2-Chlaro 5,11-di hydra

| 1- et hyl - 4- met hyl - 8-[ 2- (5- qui nol i nyl oxy) et hyl )-6H di pyrido[3,2-b:2",3 -¢]
[1,4)di azepin-6-0ite Diethyl azodicarboxylate (DEAD) (77 L, 018Decamitic} 20@is
added drop wise 25 to a solution of 2-chloro5, 11-di hydro-47.-ethyl-8-(2
hydr oxyet hyl ) - 4-net hyl - 6H-di pyrido[3,2-b:2",3" -e] [1,4]diazepin-6-one (125
ng, 0.38 mdips3ad- hydroxyquinoline (70.9 ng, 0.49 mpplicagiilsefh3P( 128 ny,
0.49 mmol) in THE (2.5 nL) at roomtenperature. After 1.5 h, additional
anounts of DEAD (35 L, 0.22 mmol) and PPh3 (59 ng, 0.22 mmol) were added
to the mxture. 30 The m xture was stirred at roomtenperature for | h then
was diluted in EtOAc (50 nmL) and the 4bl ution was successively washed with
aqueous 1 N 16 Decenber 2004 WO 01/96338 PCTI CAOQ. /00890 41 NaCOH (4 x 10
mL) and bri neNaD5I @ 10hEyanddsind (1561 e @) M&dM@,@?,Mdmcentrat ed
under reduced ressur% Jhe resi due was _purified by flash chromatography

( CH2C12: acet offdcesizatqe under pedyced pressusg heiresidugmeaspurified dydash wi t h Et zO t o

give the titl ( 00 M. .Whi f.e sol id: 5 (ESI)
m z 460/ 462 (%%H*!.EE%Q%I(%%E[ %ﬁ%%‘%‘%ﬁﬁ%ﬁ%‘?ﬁﬁﬁ%ﬁg@- dhydr o
11- et hyl - 5- mewillEtR) foi(d the tixle dumpetid (88 hign1) yield) as a white solid: MS

oxyJet hyl J- GH@@p ri fzﬁﬁ ne » 3 -eJ [1,4jdiazepin-6-one 10 D ethyl

azodi car bo;?yl %‘f}%? - 1.01 mmol) was added drop-wise to a
solution of 2-chlorob5, 11-dhydro-11-ethyl-8-(2 hydroxyethyl)-5-nethyl- 6H
di pyrido[3,2-b:2",3 -e] [1,4jdiazepin-6-one (225 ng, 0.68 nmmol), 5-

hydr oxyqui nol Example XTX r(entty 20, Tabdell) and Ph3P (266 ng, 1.01 rmmol) in THE 15

(3.4 nL) at rZr(ﬂﬁdrefﬁddﬂﬁkydre-ﬂ:qu;lmmbﬂkybswmﬁidonﬁquabziﬁ!gpm t enperature

for 3 h then vegethplhcthiipgtids]3 e -clHUukRikepintsosy € The Tesidue was
partiallypurified by flash chromatography (EtQAc: MeOH, 95:5). The

Diethyl azodicarboxylate (DEAD) (160 uL, 1.01 mmol) was added drop-wise
to a solution of 2-chloro-5,11-dihydro-11-ethyl-8-(2-hydroxyethyl)-5-methyl-
6H-dipyrido[3,2-b:2’ 3"-e] [1 A]diazepin-6-one (225 mg, 0.68 mmol), 5-
hydroxyquinoline (147 mg, 1.01 mmol) and PhsP (266 mg, 1.01 mmol) in THF

Q)

15 (34 mL) at room temperature. The mixture was stirred at room temperature
for 3 h then was concentrated under reduced pressure. The residue was
partially purified by flash chromatography. (EtOAc:MeOH; 95:5). The
fractions containing the 5-quinolinyloxy derivative were concentrated,
dissolved in CHzClz (2 mL) and THF (6 mL) and treated with mCPBA (80%,

20 248 mg, 1.15 mmol) at room temperatﬁre. The solution was stirred at room
temperature for 2.5 b, then was concentrated under reduced pressure. The
residue was dissolved in EtOAc (50 mL), washed successively with aqueous
10% Naz5,0s (3 x 10 mL), aqueous saturated NaHCOs (3 x 10 mL) and brine

(10 mL), then was dried (MgSOy), filtered and concentrated under reduced

25 pressure; The residue was purified by flash chromatography (EtOAc:MeOH,
955 to CHzCl:MeOH, 9:1) to give the title compound (113 mg, 35% yield for
2 steps) as a white solid: MS (ESI) m/z 476/478 (MH}".

Example XX (entry 18, Table 1)
30 511-Dihydro-11-ethyl-2-fluoto-5-methyl-8-2~{(1-oxido-5-quinolinyl)-
: oxylethyl}-60-dipyrido[3,2-b:2,3'-¢] [1,4]diazepin-6-one



fractions containing the 5-quinolinyloxy derivative were concentrated,
dissolved in CH2C12 (2 nL) and THE (5 nlL) and treated with nCPBA (80 % 20
248 nmg, 1.15 mmol) at roomtenperature. The sol ution was stiri@DPeambreo2dnd
tenperature for 2.5 h, then was concentrated under reduced pressure. The
resi due was dissolved in EtOAc (50 nL), washed successively wth aqgueous
10% Na2S2¢3 o4/%33% 10 L), aqueous saturated NaHCOZ ( 3pgrdQoiihsp @and brine
(10 nmL), then was dried (MgSO™4), filtered and concentrat e(} under reduced 25
pressure. The residue was purified by flash chromatography (Et OAc: MeCH,
95:5 to CH2C12: MeOH, 9:1) to give the title conpound (113 ng, 35%yield for
2 steps) as a white solid: M5 (ESI) m42 476/ 478 (MH)}. Exanple XX (entry
18, Table 1) 30 5,11-D hydro-11-ethyl-2

fl uor o- 5- met hyl - 8- (2- ((1- oxi do- 5- qui nol i nyl )- oxy)ethyl)-6H di pyri dof
3,2-b:2,3" - eUsi{l%aﬁtS&h@:Zt@Rieﬂﬁ@aiﬁﬁﬁaﬂcﬁ ekBRFIENEX, 5392 &é@lﬂéﬂlgﬁz?z%
PCT/ CAO / 00890 4 ing a procedure identical to thdt of exanple Xl X

5,1 1-di hydr o-ﬂuor@&(%ygwxrqthnd)-%mlgrkéwﬁpm,w25,3’5e]ﬁéﬂdiaiepm-ﬁdi pyri do[ 3, 2
b:2',3 -e] [1 j i b- .one 6,7 0.8 I ve fthe title conpound
(204 ny, 52%%‘@4&?‘%&%%"%@ %%}?5*‘%%‘%&%”‘%%0?8&@?0?@ 5%% P52 2 460 (MJ){.
Exanpl e ) M ( eqépsyaslbwhitedatie: Nip (E51Yeh) p4ep-(hedy7- di hydra

11-et hyl - 4-net hyl - 8- (2-((1-, oxido 5-quinolinyl)- -
oxy}ethyl)-6Hdipyrido[3,2-b:2 ,3 eJ [1,41di azepi n-6-one 10 Using a
procedure si mXagmple ¥XI {entryold, Tabled) e M but using dii sopropyl

azodi ‘car boxy| ZChlor@bADdikydse-dbdthyl-detnadtriply8- 22 {banidarbguiybliryg)- 2- chl or o- 5, 11-

di hydr o- 11- et ¢myfetyl}-BHdigyrddof 242, 3 -e] {TyeMiingbpinib-ohepyri do[ 3, 2-b: T, 3' - €]
[1, 4] di azepi n--6-0one (223 ng, 0.67 nmmol) gave the title conmpound (43.4 ny,

15 14%yi el d Usng 2 psdcadie saflad to\hat 6f @ik XINBuPlhingtifsopféifyl 78 (h" +.
Exanpl e XXI'I (entry 23, Table 1)
azodicarboxylate (DIAD) instead of diethyl azodicarboxylate, 2-chloro-5,11-
dihydro-11-ethyl-8-(2-hydroxyethyl)4-methyl-6H-dipyrido[3,2-b:2",3"-¢]
[14]diazepin-6-one (223 mg, 0.67 mmol) gave the title compound (43.4 mg,

15 14% yield for 2 steps) as a white solid: MS (BSI) m/z 476 /478 (MH}*.

Example XXITI (entry 23, Table 1)
5,11-Dihydro-11-ethyl-2-fluoro-d-methyl-8-(2-{(1-oxido-5-quinolinyl)-
oxylethyl}-6H-dipyrido]3,2-b:2",3'-¢] [1,4]diazepin-6-one Using a procedure

20 similar to that of example XX, 5,11-dihydro-11-ethyl-2-fluoro-8-(2-
hydroxyethyl)-4-methyl-6H-dipyrido[3,2-b:2' 3'-€] [1,4]diazepin-6-one (250
mg, 0.79 mmol) gave the title compound (64.7 mg, 18% yield for 2 steps) asa
white solid: MS (ESI} m/z 460 (ME)*.

25  Example XXIII, Entry 22, Table 1 ‘
2-Chloro-5,11-dihydro-11-ethyl-8-{2-{(1-oxido-4-guinolinyloxylethy }-6 H-
dipyrido[3,2-b:2',3'-e] [1,4]diazepin-6-one
MS (ESI) m/ z 462/ 464 (MH)*.

30 Example XXIV, Entry 26, Table 1
5,11-Dihydro-5,11-diethyl-8-2-(4-quinolinyloxy)ethyl}-6H-dipyridol3,2-
b:2’ 3"-¢] [1{4]diazepin-6-one

MS (ESI) m/ z 440 (MH.



5,11-Di hydro 11-ethyl-2 fluoro-4-nethyl-8-(2-((1-oxido-5-quinolinyi)-

oxy) et hyl)-6Hdi pyridof3,2-b:2 ,3 -e) [1, 4] di azepi n-6-o0one Using a procedure
20 simlar to that of exanple XX, 5, 11-di hydro-11-ethyl -2-f| u®Decetbef 2004
hydr oxyet hyl ) -4. met hyl 6H . di pyxido[3,2-b:2",3 -e] [1,4]diazepin-6-one (250
ng, 0.79 mmol) gave the title conpound (64.7 ng, 18 %yield for 2 steps) as

a white G@loigsdB (ESI) mz 460 (MH)+. 25 Exanpl e Xfhicaofdabopy 22, Table 1
2- Chl oro-5, 11-dhydro 11-ethyl -8 _(2-((1-oxido-4-quinolinyl)oxy)ethyl)-6.H

di pyrido[3,2-b:2",3 -eJ [1, 41di azepin-6-one M5 (FSI) mz 462/464 (MH)+. 30
Exampl e XXI'V, Entry 26, Table 1

5, 11- Di hydro-5, 11-di et hyl -8-[ 2- (4- qui nH i nyl oxy)etliyl)-6H -di pyrrd o[ 3, 2-
b:2 ,3 -eJ [1,41di azepin-6-one M5 (ESI) niz 440 (WMH)z. 16 Decenber 2004 WO
01/ 96338 PCT/ Brxorple ¥¥Y0 EnBy % dablesl XXV, Entry 27, Table |

5, 11- Di hydr o- $1%-Dilgjdee-tytll-dgeth@-§-(2 L Dxkido-Bqujuotmjllonyleafygipt hyl J- 6H

di pyri do[ 3, 2- @ipRridaf32ei32" 3 e i1 d]dorRpin6-6naNS (I63) {2156 #456 (MH)*. 5
Exanpl e XXVI (Entry 28, Table 1) 2,5-D nethyl -5, x1-di hydro-1I1-et hyl

8- (2-((1_oxido-4-quino linyl)oxyjethyl j- 6E dipyrido[3,2-b:2 ,3 -eJ

[ 1, 4] di azepi n-6-one 10 a) 5-Brono-2-chloro;N (6-chloro-2 nethyl

3- pyridinyl )_-M&WW@%QQ NaHCO3 (3.9 g, 46.4 mml) was added to
oregar oo et AR hS ATgh o,
1995, 32, 259-2 -) I”n i 5%' 1) J‘?%%g’%g'or"esul ting suspension was stirred

for 15 mn.. a_nd a solution of crude 5-brono-

10  a) 5-Bromo-2-chloro-N-(6-chloro-2-methyl-3-pyridinyl)-3-
- pyridinecarboxamide ‘ ‘

NaHCOs (3.9 g, 46.4 mmol) was added to a solution of 3-amino-2-chloro-6-
methylpyridine (2.2 g, 15.4 mmol; prepared as described by K. G. Grozinger
et al. J. Heterocyclic Chem. 1995, 32, 259-263) in MeCN (50 mL). The

15 resulting suspension was stirred for 15 min. and a solution of crude 5-bromo-
2-chloro-3-pyridinecarbonyl chloride (prepared from 5-bromo-2-hydroxy-3-
pyridinecarboxylic acid and SOCl [as described by T. W. Gero et al. in
Synth. Commun. 1989, 19, 553-559 (incorporated herein by reference) but
with omission of the aqueous work-up] (4 g,) in MeCN (10 mL) was

20 introduced over 30 min. The resulting suspension was stirred at room
temperature. After 24 h, the mixture was poured into a mixture of water (100
mL) and ice (10 g) and stirred for 20 min. The suspension was filtered and
the resulting solid was washed with water (50 mL) and hexane (25 mL), then
dried over PyOs under reduced pressure to give the title compound (1.8 g,

25 31% yield) as a white powder.

b) 5-Bromo-N-(2-chloro-6-methyl-3-pyridinyl)-2-(ethylamino)-3-
pyridinecarboxamide
A solution of 5-bromo-2-chloro-N-(2-chloro-6-methyl-3-pyridinyl)-3-

30 pyridinecarboxamide (1.7 g, 4.8 mmol) and ethylamine (2M in THF, 10.5-
mmol, 5.2 mL) in THF (5 mL) was stirred at 90 to 95 °C in a steel autoclave



2-chl or o- 3- pyri di necarbonyl chloride (prepared from5 bronp-2 hydroxy- 3-
pyri di necarboxylic acid and SOC12 [as described by T. W Gero et al. in
Synth. Conmun. 1989, 19, 553-559 (i ncorporated herein by referenBicdiiber Y004
om ssion of the aqueous work up] (4 g,) in MeCN (10 nmL) was 20 introduced
over 30 mn. The resulting suspension was stirred at room tenperature.

After 24 odiH@sgm xture was poured into a mxture of @?ﬁjﬁ b1/00shf0 L) and
ice (10 g) and stirred for 20 m n. The suspensi on was tered and the

resulting solid was. washed with water (50 m) and hexane (25 ni), then

dried over P20s under reduced pressure to give the title corrpound (1.8 g,
25 31%yield) as a white powder. b) 5-%onmp N

(2-chl oro-6-net hyl - 3-pyridi nyl)-2-(ethyl am no)-3- pyri d| necar boxam de A

sol ution of 5@&@%@@@&%@%@0@@%@ (180 AY), s&8yfor18 30
pyri di necar boxam de,&%. 7#, 4.8 mol ) and et hyl am ne Min THE, 10.5
nmol, 5.2 nl) ?SMWQ%WMEQVG&I@@G{@HQ‘E@ y heaneteel aut ocl ave

ixtur e vas phi B8 eepragnares (U SAALER et e " " Tt er e

The solid was washed with water followed by hexaneto give the title
conpound as a yellow solid (1.58 g, 89%yield). 5 c)

R o on T e
(0.7 18n %Pﬁ?’fﬂ pETE %b?-czméorto?%%ﬁ%f S iRgAed 1o 50 C. AL M

sol uti on of fiheckrxamid l?‘ﬁlsar{h g ropwi se and
stirring was contl nued Pﬁ;‘ an addi tlgﬂ‘l 3hTATL er cg N gl?gmrgoom
tenperature, @BuHywasbditddtqH €. mlMssoluiumloﬁNabeﬂdéﬂmﬁamhﬂz eaction was

stirred overnj dded and the xture was extracted
with Et oa\\éﬁ( OE)%%%%&%%WW% %:lmng was coni:mue(q1 foran |

additional 3h. After cooling to room temperature, methyl jodide (0.6 mL, 9
mmol) was added and the reaction was stirred ov;amight. Water (25 mL) was
added and the mixture was extracted with EtOAc (3 x} and the combined
extracts were washed with water and brine then dried (MgSOy), filtered and

15 concentrated under reduced pressure. The residue Was purified by flash
chromatography (hexane:EtOAc, 8:2) to give the title compound (259 mg,
41% yield).

d) 5,11-Dihydro-2,5- d1meﬂ1yl-11—ethyl—8—(2—propenyl)-6H-d1pynd0[3 2-
20 b:23-e] [IA]dJazepm-G-one
A solution of 8-bromo-5,11-dihydro-2, 5-dimethyl-11-ethyl-6H-dipyridof3,2-

b:2',3"-€] [1,4]diazepin-6-one (258 mg, 0.7 mmol) in DMF (7.4 mL) was
. degassed under reduced pressure for 20 min. Pd(PPhs)s (43 mg, 0.04 mmol)
was then added followed by allyltributyltin (0.3 mL, 0.85 mmol). After
25 degassing under reduced pressure for 10 min, the mixture was heated to 100
°C for 1.5 h. The mixture was then concentrated under reduced pressure.
The residue was purified by flash chromatography (hexane:EtOAc, 8:2) to
give the title compound (184 mg, 98% yield) asa yellow solid.



extracts were washed with water and brine then dried (MySO™), filtered and
15 concentrated under reduced pressure. The residue was purified by flash
chromat ography (hexane: EtOAc, 8:2) to give the title conmpoundié PRSerilhr 2084l %0

yield). d)

5,11- D hydro-2, 5-di net hyl -11 -et hyl -8-(2-propenyl)-6Hdi pyrido[3,2- 20
b: 2", 3' - elwd obpdhsli azepi n- 6- one A sol ution of

8- brono- 5, 11-di hydr o- 2, 5-di net hyl - 1i - et hyl - 6H di pyri JCEICAWM%WZ , 3 - €]

[1, 4] di azepin 6-one (258 ng, 0.7 mmol) in DMF (7.4 m,) was degassed under
reduced pressure for 20 mn. Pd(PPb3)4 (43 ng. 0.04 rrrml) was t hen added
followed by allyltributyltin (0.3 nlL, 4885 mml). After 25 degassi ng under
reduced pressure for 10 min, the m xture vvas heated to 100 C for 1.5 h The
m xture was té&&u 1cm@qai.2,almm -efglBqeg Wl Hﬁiﬁyﬂ‘ due was
purified by fhbasi- gr Aantaananine (hexane: Et gld\?/(gthetltle

conpound (184 b 04 WO
01?86338 I(DCT/ &%%1008 45ﬁgmﬂ§céiﬁf@d:l%?% @solﬁgopgfff@%&y&%-

5, 11- Di hydr o %Meiimk mthyla&(eepmper@dxawwrmmmmms)-em AJttipypindo] 3, 2-
?7% C? soI lthI L%bgg“%igé &f@%gm{aﬂ%ﬁ]mcm% %&igf{ﬁggﬁe(d |r)1to a cold

2, 5-di met hyl thnﬂ@_t & ﬁ&lﬁm @)byegqh’%"%

[1 4] di azepin 6- oﬁrgks [§7 ng, O. 6“&%"10@% udan | P 0?%?&12 (3 n)
and MeOH (3 n@;lﬂmﬁ\h (@'ng,hiﬂmmcbnvasuherea:ﬂdbdamme(lalmambbl ed

t hrough the s i for 1-IT. BH4 (57 , 1.52.mol) was then added
and the sol ut@i(?rweﬁgwaéﬂ% n}ednf?ﬁé eré%%%d}g’rﬂe $ tiopal amaymtar 30 i n,

addi ti onal ansANUBH.P0 MePWas 4&RATB eNER, AR t'&été‘d & us Saturated
NH4Cl was then 10 a deg&%and t he mxtureagtl rrg%l or I%%hm%%%iiﬁrg sol ution

was concen? r addsied a&ﬂd’e&m%'dﬂﬁémeéf@%m Ehredsolukipn et echeentrdtedCH2Cl a (3x) .

The conbi ned h,.b e (MsS™) ,
filtered and mg%eggéeun ?cg?}';eeé er ﬁbﬁ:g%@ﬁ@é{ lr?“ﬁ‘é r&'@%‘? ue was purified
by flash - organicextracts were Washed w1ﬂ1brme, dried (MgSOy), filtered and -

concentrated under reduced pressure, The residue was purified by flash
chromatography (EtOAc:Hexane 6:4) to give the title compound (111 mg,
15 b8% yield) as a white solid.

£) 2,5-Dimethyl-5; 11-d1hydro-11~ethy1—8—(2— (¢-quinolinyloxy)ethyl}-6H-
dipyrido[3,2-b:2",3'-¢] [1,4]diazepin-6-one
Diethyl azodicarboxylate (DEAD) (139 pL, 0.88 mmol) was added dropwise

20 toasolution of 5,11-dihydro-2,5-dime&;yl-li-ethyl—&(Z-hydroxyethyl)-6H- '
dipyrido[3,2-b:2' 3'-¢] [1 A]diazepin-6-one (110 mg, 0.35 mamol), 4-
hydroxyquinoline (128 mg, 0.88 mmol) and PhsP (231 mg, 0.88 mmol) in THF
(3.5 mL) at room temperature. The mixture was stirred at room temperature
for 16h. The reaction mixture was diluted in EtOAc (60 mL) and the solution

25 was successively washed with 1 N aqueous NaOH (3 x 10 mL) and brine (15

- mL) then was dried (MgSOy), filtered and concenirated under reduced
pressure. The residue was purified by flash chromatography (EtOAc then
EtOAc:MeOH, 9.5:0.5) to give the title compound (57 mg, 37% vield) as a
white solid: MS (ESI) m/z 440 (MH)*.



chromat ogr aphy (Et OAc: Hexane 6:4) to give the title conpound (111 ng, 15
58% vyield) as a white solid. f)

2,5-Di net hyl -5, 17. -di hydro- 1| - et hyl - 8- (2- (4- qui nol i nyl oxy) et hyé De&dthber 2004
di pyrido[3,2-b:2",3 -¢ej [1,4jdiazepinn-6-one D ethyl azodi carboxyl ate
(DEAD) (139 L, 0.88 mml) was added dropwi se 20 to a solution of

5, 11- di hygigandssss di net hyl 11-et hyl -8-(2 hydroxyet hyl peBlagyobbopyr i dof 3, 2
b:2',3 -e] [1,4)jdiazepin 6-one (110 ny, 0.35 mmol), 4- hydlr oxyqui nol i ne
(128 nyg, 0.88 mmol) and Ph3P (231 ng, 0.88 mml) in THF (3.5 nL) at room
tenperature. The mi xture was stirred at roomtenperature for 16h. The
reaction mixture was diluted in Et OAc 460 nmL) and the sol ution 25 was
successively washed with 1 N aqueous NaCOH (3 x 10 nmL) and brine (15 nl)
then was dried (MgSO4), filtered and concentrated under reduced pressure.
The resi due vgs$,udiliydas? bdithbthyF1G-Bho8{DET-aaay-4¢ Et OAc t heh Et QAc: MeQH,
9.5:0.5) to gguaolihg dxiy}ﬁl Db -} 14 aja%;%}l%ea white solid:
M5 (ESI) nggdﬁlﬁmbéﬁ.(g ° i‘:%ﬁa& x%@, 3 ﬁﬁu) 1100890 46 g)
5, 11-Di hydro 2, 5-di net hyl - 11-et hyl -842- {( 1- 0- 4= qui nol I'nyl") oxy} et hyl ) - 6H
di pyri do[ 35 2 asdded tga seljrtipn of| Tl ladibpdine-25-dime thydd liethyl8HSM-( 80- 85%

B
qui nol i nyl oxy(.e3 slolyif FEHCBYT.3 B2)) 3t ok mpdrangh. Thb rAkHirédaPbtitzed- 0N (55

ng, 0.13 nznol) in CH2Cl12 él.B M) at roodom tenperature. The m xture was
stirred at r¥apemdemperaiuge ior 2om thewdituted withdiHA e Theves i@ C12. The

resulting soluti Lvely washed wth agueous 10% Na2S208,
aqueous 1o sa%oﬁﬂrdé??‘ em’dﬂ%éﬁ%g&%ﬁ?a%ﬁdﬁg%ﬁqegﬁ, 5;53' fMYPBY ed and
concent r ated sandered N(HOO hrid @ ERded (MEBO,p Hiteg aM@ soRbktrdtb@d by flash
chromat ography ., (MeOH Et CAc, 2% to 5% to give the title conpound (59 ny,

99% yi el d) astuder fgduced prsssuge. Theresidue)wagparifigd by fipgh-chromatography
(MeOF/EtOACc,2% to 5%) to give the title compound (59 mg, 99% yield) as a
white solid: MS (ESI) m/z 456 (MH)*.

15 Example XXVII (Entry 29, Table 1)
5,11-Dihydro-11-ethyl-5-methyl-8-{2-{(1-oxido-4-quinolinyDoxylethyl}-2-
(trifluoromethyl)-6H-dipyridof3,2-b:2',3'-¢] [1,4]diazepin-6-one

a) 2-(Ethylamino)-3-nitro-6-{trifluoromethyl)pyridine
20 To a solution of 2-nitroacetamide ammonium salt (4 g, 33 mmol) in water

(165 mL) was added piperidinium acetate (33 mmol) in water followed by
slow addition of 4-ethoxy-1,1,1-trifluoro-3-buten-2-one (6.1 mL, 43 mmol) m
MeOH (11 mL). The reaction was stirred for 2 h at room temperature and at
reflux for 3 h. The reaction mixture was allowed to cool to 45 °C and aqueous

25 HCL(1N) was added until the pH was acidic. After 1 h at room temperature,
the reaction mixture was extracted with CHzClz (3x). The combined organic
layer was successively washed with water and brine, dried (MgSO), filtered

 and concentrated under reduced pressure. The resid.ﬁe was purified by flash
chromatography (EtOAc, then EtxOAC:MeOH, 9:1) to give S-Iﬁh'o-é-
30 (ifluoromethyl)-2(1H)-pyridinone (2.7 g, 40% yield) as a yellow solid.



15 Exanple XXVI1 (Entry 29, Table 1) 5,11-D h

ydr o- 11- et hyl - 5- et hyl - 8- (2- ((1- oxi do-4-qui no |inyl)oxy)ethyll-2-
(tnfluoronethyl)-611-di pyridof 3,2-b:2 ,3" -¢ej j1,41di azepi n- 61®DEceRber 2004
2-(Ethylam no)-3-nitro-6-(trifluoromethyl)pyridine 20 To a solution of 2
nitroacetam de ammoniumsalt (4 g, 33 mol) in water (165 mL) was added
pi peri di ni ate (33 nmmmol) in water foll owed by ption of

4- et hoxy- WI%&'?%I fluoro-3-buten-2-one (6.1 m., 43 nzl’ﬁéﬁ%ll%ﬁgblvbc}l (11 ).
The reaction was stirred for 2 h at roomtenperature and at reflex for 3
h. The reaction mxture was allowed to cool to 45 C and aqueous 25 HC (1N)
was added until the pH was acidic. Aft4 1 h at roomtenperature, the
reaction m xture was extracted with, CH2CI 2 (3x). The conbi ned organic

layer was suctessomeby ofBaiRL-MilliordRletiy)) NS RBnorid(d. 2, 11 SO4) . filtered

and concentrated under reduced pressure’ ‘'The rési due was“purified by flash

chr omat ogr aphjnoid) AVE (§mLBy @ddrd epdiugr lydride (3P0 wag, 33.8 ntmndd). Ths 0

(trifluoromatP I -2‘%%95%%%@ i-none %% Q% ield) as a How solid. 16
Decenber 2004 b R §86133 0%’%5‘ ﬁ%‘? -
3-nitro-6-(trp ﬁgﬂiﬂﬁﬁiﬂéﬁéneaﬂﬂdﬂmmér(iggﬁﬂﬁmﬁ%l)%&a%ecﬁ A ®h)ain DW (69
m.) was added sodi um hydride ( 3_50Hq¥, 13.8 mmol ). The reaction was stirred
for 30 ninat2saintioruefieylaming EpFiE €irak.25mmol wds adlded. The

henyl trifl . Lo 4. 13 8 dded. After 1 h,
55 sol ut | of LRl ok pnipebydhe bl eyl Bl ity e’ * ™ 7

reaction was @b powred fiito e (109MIEY i ekeadaEwith @OAc BRR THRAcCt i on m xture
was poured into water (100 nmL) and extracted with BtQAc (3x). The conbined

or gani ¢ | ayer cofpRined exeanis layer yasgncressivoly meashechwater anebbring dded (MySOY)

filtered and t r esi.que_was 10
pluri fied by &2@%@#%%?%3??%%@?%5@%&%?@%@%% ’;"%‘5“‘* VA2 desired
conpound (12. 1pgrifietiB$ flashichionsdograyisy (hexaneiBtOAB)9:1) to give the desired

3- A no-2- (et gLt 00d 3 £ A2 STRHIN g Py e

b) 3-Amino-2-{ethylamino)-6-(trifluoromethyl}pyridine
A solution of 2-(ethylamino)-3-nitro-6-(trifluoromethyl)pyridine (1.1 g, 4.9

15 mmol) in MeOH (40 mL) was stirred overnight at room temperature under
hydrogen (1 atm.) in the presence of 20% Pd(OH)/C (100 mg). The catalyst
was removed by filtration through diatomaceous earth. The filtrate was
concentrated under reduced pressure to give the title compound as an
orange oil (1 g).

20
¢} 2-Chloro-N-{2-(ethylamino)-6-(trifluoromethyl)-3-pyridinyl}-5-bromo-3-

pyridinecarboxamide :
To a cooled solution. of 3-amino-2-(ethylamino)-6-triflucromethyl pyridine (1

g, 4.9 mmol) in MeCN (24 mL) was added solid NaHCOs {906 mg, 11 mmol).
" 25 After 5 min, crude 5-bromo-2-chloro-3-pyridinecarbony! chloride (prepared
from 5-bromo-2-hydroxy-3-pyridinecarboxylic acid and SOCI, [as described
by T. W. Gero et al. in Synth. Commun. 1989, 19, 553-559 (incorporated
herein by referénce) but with omission of the aqueous work-up] was added

(1 equiv., 4.9 mmol): After 2 h, the reaction mixture was poured over



A solution of 2-(ethylamno)-3-nitro-6-(trifluoronethyl)pyridine (1.1 g,
4.9 15 nmmol) in MeOH (40 nL) was stirred overnight at roomtenperature
under hydrogen (1 atm) in the presence of 20% Pd(OH) 2/ C ( 1006 Dg¢embEN2004
catal yst was renoved by filtration through di atonaceous earth The filtrate
was concentrated under reduced pressure to give the title conpound as an
orange oi hydokoglks 20 c) 2-Chloro N {2-(ethyl am no)- 61,(3!&@\31 ob3p oet hyI )
pyridi nyl]-5-brono-3- pyri.di.necarboxam de To a coole ut| on of

3-am no-2-(ethylamno)-6-trifluoronethyl pyridine (1 g, 4.9 mmol) in MCN
(24 nm.) was added solid NaHCOs (906 ng, 11 mmol). 25 After 5 mn, crude

5- br ono- 2- chl or o- 3- pyri di necar bonyl ch#®ride (prepared from

5- br ono- 2- hydr oxy- 3- pyri di necarboxylic acid and SOC12 [as described by T.
W Gero et al 1ce/Hz($erﬁh)a1ﬁQHé&H§ult31§8&1cﬂx9as5§§ar&59m§éd1ﬁﬂﬁPE(D%&d herei n by
reference) but with om ssion of the aqueous wor k- up] was added (1 equiv.
4.9 mol ). Af thep hexane. pAfter qryingrungar u@qgirmeam@qym@lﬁ thetile 16 December 2004

il Cored, rineRa it R R Rl R ity £ 807 ek ncer r cquced

pressure overnight, the title conpound was obtalned as a light brown solid
(1.6 g, 77%yield). 5 d)-8-Bronp-5, x. 1-di hydro-11-et hyl

o oo e gﬁge% N T T AT

solution o
br ono- 3 pyrE EQZ i (18 n.) was added
NaH (137 ng, 5°%SH8PY of fEoroshi '&%Fﬁg@éllbgiﬁgam&tﬁ@@ 3pyridipyly | h 1o the
reacti on was gk deRebL2ntigo @ﬁ@)ﬁ }gmﬁ poured in
water (20 nmL). The rgéyﬁltl ng mxturgs‘|S extraciajzn (ﬁ@cﬁ%s(sx) The
conmbi ned or gaadded MNsid (137msg, S¥cnomel. Thelrgactions esistradnt 8Ar@rAferd thr i ne, dri ed
10  the reaction was allowed to cool to room temperature, and then was poured

in water (20 mL). The resulting mixture was extracted with EtOAc (3x). The

combined organic layér was successively washed with water and brine, dried
(MgSOy), filtered and concentrated under reduced pressure. The residue was
purified by flash chromatography (hexane:EtOAc, 7:3) to give the desired

15  compound (200 mg, 28% yield) as a yellow solid.

¢) 8-Bromo-5,11-dihy dro-11-ethyl-5-methyl- 2-{trifluoromethyl)-6H-
dipyrido[3,2-b: 2'3'-e][1,4]diazepin-6-one
To a solution of the 8-bromo-5,11-dihydro-11-ethyl-2-(triffuoromethyl)-6H-

20 dipyrido[3,2-b:2'3"-¢] [1,4]diazepin-6-one (200 mg, 0.52 mmol) in DMF (2.6
mL) was added NaH (20 mg, 0.78 mmol), and the mixture was heated to 50
°C for 30 min. The reaction mixture was cooled to room temperature and
treated with Mel (97 pL, 1.56 mmol). After 16 h, the reaction mixture was
diluted with water. The resulting mixture was extracted with FtOAc (3x).

25 The combined organic layer was successively washed with water and brine,
dried (MgSOsy), filtered and concentrateci under reduced pressure. The
residue was purified by flash chromatography (hexane:FtOAc, 8.5:1.5) to
give the title compound (110 mg 53% yield) as a white foam.



(MS™), filtered and concentrated-under reduced pressure. The residue was
purified by flash chronmat ography (hexane: Et OAc, 7:3) to give the desired 15
conmpound (200 ny, 28%yield) as a yellow solid. e) 8-Bronp-5, 14pdidmt@d 2004
11-ethyl -5-nmethyl - 2-(trifluoromethyl)-6H

clipyrido[3,2-b:2",3 -e)[1,4]diazepin-6-one To a solution of the

8-brono-5 adikydro-11-ethyl -2 (trifluoromethyl)-6H _

di pyri do[g%o-ligésgy, 3'-e] [1,4]diazepin 6-one (200 ng, P _;gﬁm%%?) in DVF (2.6
m.) was added NaH (20 ng, 0.78 mmol), and the mi xture was heated to 50 oC
for 30 mn. The reaction mxture was cooled to roomtenperature and
treated with Mel (97 L,1.56 mmol ). Aftddr 16 h, the reaction m xture was
diluted with water. The resulting m xture was extracted with EtQAc (3x). 25

Th nbi ned Yy diRYALeth y_ ety ey and brine,
dr ieego( Nbga)?jlg&%ﬁllgfzqu@n %ﬁﬁgggﬁgéﬁﬂtﬁﬁwﬁgg%megﬁﬁgﬁ e. TheI

I d | | L .. 8.5:1.5) to
e e v PALLLRE e AP PR OB o
2004 WO 011968188 técdegaséad (No820ughibldton for 30 min) solution of 8-bromo-
5,11- D-hydro-%it-z‘%ilhgl[ -5-met hyl - $-(2-propenyl )-2-(trifl uoro anethyi)-6H
di pyri dof 35 2-hibdihyg -@%ﬂ%&%&ﬁ-fm@u@m@eﬂm} -dinysido[A2h:2,31-98 L, 0.32
miol ) and Pd(dadad, -@%e5193%o@?ﬁl&oq\ﬁag_?%fggﬂﬁg%@)%&o%mdegassed (N2

t hrough sol ut1 n ution o

5, 11- di hydr o-fetmpetalyyie - Fhempichirt was §tirtdd 4690 PO faatitByh thefi a8 beoléd &0 3, 2 b: 2", 3" -
e][ 1, 4] di azepi n-'6- one %13@ 0.27 mml) in DMF (1.4 nl) at room

t enper at ur e. *PAB {HPRERGFEe GRC caicpRtraler undeygeducedpressuse. nlherresidweis cool ed t o

room t enper at i Em@d %%Mﬁg I J’EQW X 156 dhe, resi due was
purified by fl_%sg% chrgﬁat ogr ap yfbﬁh‘@gﬁé: t OAC, dgzé'g%?géﬁ?ﬁvet egi ve the 10
title conmpouriilecooponyd (189%g 2% gield)g) 5, 11- Dhhydro

11- et hyl - 8- (2- hydr oxyet hyl )-5-met hyl 2-(trifluoronethyl)- 6H di pyrido[3, 2
b:2',3 e][1, 4] di azepi n- 6-one

g) 5,11-Dihydro-11-ethyl-8—(2-hydroxyethyl)—5—methyl~2-(triﬂuor.omethyl)-
6H-dipyrido[3,2-b:2',3'e][1,4]diazepin-6-one ‘
A stream of ozonised oxygen was bubbled through a cold (-78 °C) solution of

15 5,1l-dihydro-ll-ethy175-meﬂly1-8~(2-pr0peny1)—2—(ﬁ‘iﬂuoromemyl)-GH-
.dipyrido[3,2-b:2' 3"-e][1,4] diazepin-6-one (100 mg, 0.27 mmol) in CHxCla (2.7
mL) and MeOH (2.7 mL) for 2.5 h. A stream of N2 was next bubbled through
the solution for 15 min and then solid NaBH; (52 mg, 1.4 mmol) was added
to the solution. The reaction mixture was allowed to warm to room

20 temperature. After 1k, aqueous saturated NH;Cl (5 mL) was added and the
mixtute was stirred at room temperatare for 2 h. The reaction mixture was
diluted with CHClz and the aqueous layer was re-extracted with CHzCl.
The combined organic layer was successively washed with water and brine,
dried (MgSOy), filtered and concentrated under reduced pressure. The

25 residue was purified by flash chromatography (EtOAchexane: 75:25 to
EtOAc100%) to give the title compound (60 mg 59% yield) as a white solid.

h) 5,11-Dihydro-11-ethyl-5-methyl-8-{2-(4-quinolinyloxy)ethyl}-2-
(triflaoromethyl)-6H-dipyrido[3,2b:2",3'-e] [14]diazepin-6-one
130 Diethyl azodicarboxylate (DEAD) (38 pl, 0.24 mmol) was added dropwise to



A stream of ozoni sed oxygen was bubbl ed through a cold (-78 C) solution of
15 5,17.-di hydro-1 1-ethyl. 5-nethyl-8-(2-propenyl)-2 (trifluoronethyl)-6H
di pyrido[3,2-b:2",3 -¢e][1, 4] diazepin-6-one (100 ng, 0.27 nxnoli§ DetensBd? C4¢4
(2.7 ) and MeOH (2.7 nmL) for 2.5 h A stream of N2 was next bubbl ed
through the solution for 15 mn and then solid NaBH4 (52 ng, 1.4 mmol) was
added toyd\Rpeas Ution. The reaction mxture was all Gpegab %@rm to room 20
tenperature. After 1 h, aqueous saturated NH40 (5 nlL) was ag d and the

m xture was stirred at roomtenperature for 2 h The reaction m xture was
diluted with CH202 and the aqueous | ayer was re-extracted with Cl-2Cl2.

The conbi ned organic | ayer was success¥vel y washed with water and brine,
dried (MgS™4), filtered and concentrated under reduced pressure. The 25

resi due was pagoliities 1tdib oqhzéﬂga.@q &{‘Hky pme: 75:25 to EtOAc
100%9 to give the tl?flcaél corr%hgund rr%”hggo/% ?d) as a V\:hl te solid. h)
(5t 11f:3| hydrotﬁhl worepetly ifEdipyridei32b:2 4 -gL il Mepﬁa&?yeﬁﬂmgﬂzé 30 ot

rifluorome et hy
azodi car boxyl g‘%& %%@X%%@@W%%H‘%%Wﬂwﬂé‘?&ﬁ%mﬁ% 16 Decenber
2004 WD 01/ 9%RB§L.eGL) %@bﬁﬁ@&%@mﬁﬁeam@ﬂrﬂ&bﬁﬁvﬂfsmed atroom

5, 31-di hydro-7.1-et hyI 8- (2- hydr oxyet hyggl - met hyl - 2-
(trifl uor ofret HPPeraEedrnlh thepjvas corsentrat u%qerqullﬂFdiPS@elgﬁnT@ one (58 ny,

?rrréIG) imrﬁlrDI 2I'HE fmg%%}b%i&ﬂé%%%@?pﬁ%%‘g%ﬂfﬁ& )M?%ﬁ "’D\rfi’ig é%rzr ?edoat24r oom

5 tenper at ur ettfeditlelchmpben (24 sng; 81% gl d)ak advhirdekid: s pzeasure. The

resi due was W by flash chromat ography (Et OAc: MeOH, 95:5) to give
the title co 24 ny, 31 %yield) as a white solid: M5 (PSI) mz 494,
495 (M-3)f. 10 i) .
5, 11- Di hydr o- 1l - et hyl - 5- et hyl - 8- { 2- ((1 oxi do 4- qui nol i nyl)oxy)ethyl}-2
(trlfluororreth%r_h)1 6H—d|pr|do[32b "-e] [1,4]diazepin 6-one Solid
NCPBA ( 80-185%) mtlw&ﬂdg-l(@-p@d@-qmanmw}efhﬂb%
(tnﬁuoromethyl)—GH—&pyndo[S 2-b:2’ 3] [1,4]diazepin-6-one
Solid mCPBA (80-85%, m-chloroperbenzoic acid) (16 mg, 0.08 mmol) was

added to a solution of 5,11-dihydro-11-ethyl-5-methyl-8-{2-(4-
quinolinyloxy)ethyl}-2-(trifluoromethyl)-6H-dipyrido[3,2-b:2’,3 -]

15 [14]diazepin-6-one (22 mg, 0.04 mmol) in CHoClz (0.5 mL) at room
temperature. The mixture was stirred at room temperature for 2.5 h then
dituted with CHCla. The resulting solution was successively washed with
aqueous 10% Nax5;0s, aqueous saturated NaHCO; and brine, dried

(MgSOs), filtered and concentrated under reduced pressure. The residue was
20  purified by flash chromatography (MeOH:CHCls, 5% to 10%) to give the title
compound (11 mg, 52% yield) as a white solid: MS (ESI) m/z 511 (MH}*.



added to a solution of 5,11-di hydro-11-ethyl 5-nethyl-8-{2 (4-

qui nol i nyl oxy)ethyl }-2-(trifluoronethyl)-6H dipyrido[3,2-b:2",3 -e] 15

[ 1, 4] di azepin-6-one (22 ny, 0.04 nmol) in CH2Cl12 (0.5 nlL) at i®D8tember2004
tenperature. The m xture was stirred at roomtenperature for 2.5 h then
diluted with CH2A 2. The resulting solution was successively washed with
aqueous 1Q%oNes:32(8, aqueous saturated NaHCO3 and brb&ﬁmﬂ“s@@ (I\/gSO4)
filtered an(? concentrated under reduced pressure. The resi 3ue was

purified by flash chromat ography (MeOH CHCO 3, 5%to 10% to give the t|tIe
conmpound (11 ng, 52%yield) as a white solid: M5 (ESI) mz 511(MH)+. 16
Decenber 2004 WD 01/96338 PCT/ CAO /00890 51 TABLE 1 ' Conpounds of formula
| 1 a e RZRRARS0Q Entry # 1CI MeH, Et 2C . HWEt 3HWeHCycPrf r N 4FHWREt N
5FMeH. CycPrf N 6C HVeCycPr--N 7FI\7P¢&B,E1N 16 Decenber 2004 WO 01/96338 52

PCTI CA01/ 00590 " Compounds of formula I

rable’} N
Entry # R R? RS R
1 Cl Me H . Et

3 H Me H CycPr

X
a
fan
5
&=

)

4 F H Me Et
i
. =N
5 F Me H. CycPr
i
- = N
6 Cl H Me CycPr
/
==N
7 F Me H Et




a e Entry ORZRARSR] | Q 8HWeHEt 9FMeHEt ~N+ 10C HMeCycPr N+ O 11FHMWeEt O
12HVeHEL f 7 14C MeHEt JN+ 15HMeHCycPrJ ~N+ O 16 Decenber 2004 WO 01/ 96338
53 1. PCT/ CA01/00890 e e EntryR2RARSR'Q 17CI HVeEt f 18FHVEEt | 16 DedentHeedtioaN+
“o-

WO 01/96338

PCT/CA01/00890

—Tablet
Entry # R? R? RS RM Q
8 H Me H Et .
‘ ! ;
9 F Me H Et ,.;
/
=N+
=
10 cl H Me CycPr
|
—~——N+
11 F H Me Et -
/
N
\o—
12 H Me H Et
!
—nNt
hY 0-—
14 Cl Me H Et
2/ ; .
N+
- 0_
15 H Me H CycPr
/
=Nt
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20CI HveEto- J |

2004 WO 01/96338 54 i
25CI MeHEt 6- ) N 26HHEt Et

~J -r

N 27HHEt Et

~Na

O 21HHMEEt o 22C HHEt 1 23FMeHEt.o - r
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p- 16 Decenber
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17 Cl H Me Et ;
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N+
o
18 F H Me Et
!
| =
19 Cl Me H Et
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Nt
. \0-—
20 Ci H Me Et
/
N \-I-o_
21 H H Me Et ;:
/
N+
, o
22 Cl H H Et
/
Nt
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23 F Me H Et
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28MeHMVeEtp N. + O 29CF3HCH3Et ~-N+ ~0 16 Decenber 2004 WO 01/96338

PCTI CA01/ 00890 55 REVERSE TRA. NSCRI PTASE ( RT) ASSAYS ASSAY THEORY. 5
Anong the enzymes for which Human | mrunodefi ci ency Virus (H Vi8Deceniepdes
is a reverse transcriptase (1), so-nanmed because it transcri bes a DNA copy
froman RNAWQH§FEte. This activity can be quantitativelscmeamsossed in - a
cell-free enzyne assay and is based upon the observation that reverse
transcriptase is able to use a synthetic tenplate poly r(C) prinmed with a
10 biotinylated oligo d(G to transcribe £ radi o-1 abel | ed DNA strand
utilising 3H dGIP as a substrate. ‘The assay descri bed bel ow utilises the
wild-type enzyme (which is the predom nant formof the enzyme observed in
patients infected with H V-1) so be used with nutant RT enzynes
(for exanple, Y181C, prepared by site={irected nmutagenesis in which the
tyrosi ne 15 resi due at codon 18 4 ed by a cysteine residue)

i n anal ogous assay conditions. \a;l'hi assgy a f ows co‘@ounds to be eval uated
for their effectiveness at inhtbil t haetut ant enzynmes. MATER. TALS: 20
a) Preparation of the enzyne Bome HIV g1 111B clone BHIO RT nutants were
provided by Dr. C -K Shih (Boehringer Ingelheizn Pharmaceuticals Inc.,

US A) in the “LFsﬁﬁPr pKK233-2 (Pharnfcia). Briefly an HV RT cl one pKRT2
cont ai ni ng onl ) 15 e, H pl@6 . s
try # R R R Q
24 H H Me Et
/
==N
25 Cl Me H Et
: f N
=N
26 31 i Et Bt
' /
27 H H Et Et
et Vit
=
28 Me H Me . Et
/
Nt
N
[8]
29 CF; ] CH; | Et
/
—N*




25 gene regul ated by the |l ac operon/trc pronoter was obtained fromDr. W
Sumrers (Yale University) (2). A variety of specific amno acid
substitutions were introduced into the wild-type RT gene by $6Deedhlieecbed
mut agenesi s. RT cl ones were subdoned into the pKK233-2 bacteri al
expression vector. C ones provided included wld-type, Val 106Al a,

Tyr 181Cyswolyks$8Cys, 16 Decenmber 2004 WO 01/ 96338 Pg;/cgﬁwggosgo 56
Tyr188Leu, Gyl 90Al a and Pro236Leu. Ot hers were made in-house by site-

di rected nut agenesis of the pKK233 2 RT Bones including Lys103Asn,

Lysl 03Asn/ Tyr| 81 Cys, Lysl 03Asn/ Leul001l e, Lysl @BAsn/Pro225H s, and

Lysl 03Asn/Val 1 08l 1e. 5 b) Purificati on’55)f Enzyme Purification of

reconbi nant reverse transcriptase was perforned using a conbination of
met hods previously described (3). A single colony froma fresh plate of
transf or ned JREUBREETRANSGRIDEASE (RY)iASSAYSte growth of a pre 10 culture
growmn.o/n at 37C. Two liters of growth nmediumwere inoculated wth this
pre-culture. At 0D600 - 1.5 (5-6 h at 37C), RT gene expression was i nduced
with 1PTG (1 ARPAYRHEORYAnd the fernentation was continued for a few nore
hours at 37 C. After centrifugation, supernatants were discarded while

Il pell | ed t - 80 £l f . Cells 15
Co el ok MRk Bl B 80 AL P L Wes 5omspH 6,
EDTA 1nM 10% wcud@ws%m&n%%n)%m%m&wé&ﬁ%&

Lysozyme was added and. the mixture was incubated on ice for 40 m nut es.
Af t er ~'honpgenfopstitosmay BNAytemplnier Tis dchivity ecndregmantitatiyapmensuredith -

20 & 232&°2ng T e BB R Rl B %31#&%%%2‘5‘%‘5? . ;(18.1 ) ves
e e e T

3H-dGTP as a substrate. The assay described below utilises the wild-type

enzyme (WhICh is the predominant form of the enzyme observed in patients

infected with HIV-1) and can also be used with mutant RT enzymes (for

example, Y181C, prepared by site-directed mutagenesis in which the tyrosine

15 residue at-cod(_)n 181 has been replaced by a cysteine residue) in analogous
assay conditions. This assay allows compounds to be evaluated for their

effectiveness at inhibiting the mutant enzymes.

MATERIALS:

20
a) Preparation of the enzyme

Some HIV-1 ITIB clone BH10 RT mutants were provided by Dr. C.-K. Shih
| (Boehringer Ingelheim Pharmaceuticals Inc., US.A) in the vector pKK233-2

(Pharmacia). Briefly an HIV RT clone pKRT2 containing only the RT p66

25  gene regulated by the lac operon/trc promoter was obtajﬁed from Dr. W.
Summers (Yale University) (2). A variety of specific amino acid substitutions
were introduced into the wild-type RT gene by site-directed mutagenesis.
RT clones were subcloned into the pKK233-2 bacterial expression vector.
Clones provided included wild-type, Vall06Ala, Tyx181Cys, Tyr188Cys,



m nutes at 4C. This second m xture was centrifuged again and the
supernatant (S2) was saved. The above procedure was repeated 2 nore tines
25 saving supernatants S3 and S4 and one | ast extraction was peEDéanibBer2004
overnight (55). Polymin P (0.005 %final) was added to the conbi ned
supernatants to renove nucleic acids. This solution was stirred for 75

m nut es afvodibessnd centrifuged for 1 h. The super nat apfchsinbgso Was 16
Decenber 2004 WD 01/96338 PCT/ CAOL/ 00890 57 precipitated on ice with 20%
w v amoni um sul fate and stirred for 1 hat 4 C The mxture was then
centrifuged and the resulting supernatgnt (SS2) was precipitated with

addi tional 40% w v amonium sul fate (60%total), stirred for 1 h and
centri fuged again. The final pellet (Pl) was stored 5 . overnight at 4 C
bef or e under gbiritPLeus Gyl Ykitlp and Pted3dlet] Othiersgvera yadalin-hetseby sitef t he
purification re jqerforned 4 Y otherwise stated. Pellet (Pl) was
resuspended i%“fe%?ﬁ@%“%é?H@P’ﬁﬁ?%}e P@&Q’éﬁﬁl?ﬂﬂs &wﬁ@sfﬁ 10% v/ v

gl ycerol, 0. 0Z40¥AsnPBE1SICHRZHMIASPHEMODRL | L PN was

di al ysed aga%}it the%ms bﬁfzg%r ove?ni ght UE?%SSAIEZ}?/H%S{%??% di al ysi s
tubi ng. The diwleAenédVadB8lleent ri fuged and the supernatant was filtered
through Mllex-PF 0.8 pmfilter units. The filtered sanple was |oaded on a
Hydr oxy Apatite columm (30-nL bed volunme) and washed with the sanme buffer.
The bound enzynBusMiGitich bf idh -220 nL of a linear - gradient of 10 to
300mMM KPO4 in_the above buffer. The fractions containing 15 p66/p51

het er.odi mer (Burifigatien of iqeunippartmeyepsadrngoripiang Was pedformedilising 2 ng)  wer e

pool ed for t . Wi, - LN racti ons re diluted
two-fold wit hll% I'S- rolﬁgjlfpr op°§g§?%§5ﬁ%%ﬂﬁﬂg@:%iﬁ%???‘& ™8% viv
gl ycerol , 0. (@&hyplate spidansforarid gi{1096tl aasaskdao idtidle ghéwlh dfigpasi N Sephar ose

colum (5=nl bed vol une), and_washed with the same buffer. The 20 bound RT
was then & ut FRWP/mat 37°Gy Twalitess of seaaythmredim gvereineculeted moni um

sul fate in thgug ﬁﬁ?pﬁ%ﬂtﬁfe. A%[ﬁ;&mﬁ @Ld’}gatffir?a@)e R’? %@né'\&'i)?esﬁgghgg

induced with IPTG (1 mM final}, and the fermentation was continued for a

few more hours at 37 °C. After centrifugation, supernatants were discarded
while cell pellets were pooled and stored at -80 °C until purification. Cells
" 15 were thawed at 4 °C overnight and suspended in lysis buff& (MES 50mM
pH 6, EDTA 1mM, 10% v/v glycerol, 0.02% w/v OBG, 0.02% w/v sodium
azide). Lysozyme was added and the mixture was incubated on ice for 40
minutes. After homogénization using a Dounce in presence of lysozyme and
sonication, the cells were centrifuged for 30 minutes. Supernatant (S1) was '
20 saved and stored at 4°C. The centrifuged pellet was resuspended in
extraction buffer (MES 50mM pH 6, KPO4 50 mM pH 6, KC1 100mM, 10%
~ v/v glycerol, 0.02% w/v OBG, 0.02% w/v sodium azide) and stirred for 30
minutes at 4°C. This second mixture was ceniﬁfuge& again and the
supernatant (52) was saved. The above procedure was repeated 2 more times
25 saving supernatants S3 and S4 and one last extraction was performed
overnight (S5). Polynﬁn P (0.005% final) was added to the combined
supernatants to remove nucleic acids. This solution was stirred for 75

minutes at 4 °C and centrifuged for 1 h. The supernatant (SS1) was



according to SDS-PAGE and Western blotting anal yses. Protein concentration
of this pool was determ ned by the Bradford nethod using BSA as standard.
The final enzyme preparation was dialyzed in MES 50mM 25 pH 616 BE&mbzP80mM
pH 6, KC 175mM 10% v/v glycerol, 0.02% w v sodium azide and aliquoted and
frozen at -80 C. 16 Decenber 2004 WD 01/96338 PCTUCAOL/ x0890 58 ASSAY
PROCEDUREy o bigssssadi onetric enzynme assay has been adaPF’Ff@A&lfaGS@D 96- wel |
mcrotiter plate format and uses streptavidin scintillation proximty
beads. The assay is 5 briefly described below. The H V-1 RT enzyne was
thawed and appropriately diluted into Tris/HCI 50 mM pH 7.8 contai ni ng
NaCl 60mM MyCl 2 hexahydrate 2mM DTP’6nmM GSH 2mM and 0. 02% w/ v Chaps to
give sd3 nM enzyne. To 30 pL of this enzyne solution was added 10 L of
i nhi bi tor sol pretipitatd 6n Metvift2208 Wik ianhdiitasulfse aadEHRebRY 1 Autder as above
The plate was pre-incubated for 15 mnutes at

10 containin % v/ v DVSO) e |
room t enper a'?o Z{%EF’SF’@%%% gofl anrkihg gssultingsypemnatanh(S82)pr e- i ncubat i on

step, the hi t. danhi bi centrati 4 .5 jiMand
0.62 nM resgég%ﬁr\?epgatg% ag%ﬁ?eér?%g??%%&g?uﬁﬁﬁ?@%@é% 6v/v. Then the

enzymati c r eastirtedforbl andicdritafuged hyaim die finslpelie: (P)wad stére@st r at es sol uti on.
15 The fi nal reaqtérton nxture contained Tris/HCl 50 nM pH 7.8, NaC 60 nmM
MyC12S6H2C 2 THGFughtptd opE rﬁwgmﬁ%%@ﬂen@pf@uwmmgm@/&femm Poly rC

179 nM Bi oti&t@%a L AGLR %EM 1-2 nM enzyne. In
this i ncubation step, téﬁ{kew%:;%ﬁ%‘%?&g%%% OV\BSggiol’tl%I i tcs)r%g%bncent rati ons were
20 10 p. M an . respectivel. it of. s r , the plate
was covereddf\)/meﬂfﬁmgi\%?sarse %@%%egl%?ﬁ%ﬁ%ﬂﬁﬂqd%%'ﬁg?*@mﬁﬁéﬁg Cin adry
i ncubat or .  ThROmME0%eg6tdRRroNaRMRIE OBE, D2 246 iR bride Theof EDTA 0. 5M
containing 5mg/nL of streptavidin scintillation proximty beads.

suspension was dialysed against the same buffer overnight using 12-14kD

10  MWCO dialysis tubing. The dialysate was centrifuged and the supernatant

was filtered through Millex-PF 0.8 pm filter units. The filtered sample was

loaded on a Hydroxy Apatite column (30-mL bed volume) and washed with

the same buffer, The bound enzyme was eluted with ~220 mL of a linear

gradient of 10 to 300mM KPO4 in the above buffer. The fractions containing

15 p66/pbl heterodimer (as determined by SDS-PAGE 8% and Western

blotting) were pooled for the next column., The RT containing fractions Wefe
diluted two-fold with Bis-Tris propane 50 mM pH 7.0, 0.02% w/v OBG, 10%
v/v glycerol, 0.02% w/v sodium azide and loaded on a Hi-Trap Heparin
Sepharose column (5-mL bed volume) and washed with the same buffer. The

20  bound RT was then eluted with 75 ml, of a linear gradient of 0 to 1M
ammonium sulfate in the same buffer. RT-containing fractions were pooled |

- according to SDS-PAGE and Western blotting analyses. Protein

concentration of this pool was determined by the Bradford method using
BSA as standard. The final enzyme prepafation was dialyzed in MES 50mM

25 pH 6, KPO4 300 mM pH 6, KC1175mM, 10% v/v glycerol, 0.02% w/v
sodium azide and aliquoted and frozen at -80° C.



The plate was shaken for 2 mnutes at medi um speed and incubated 1 hour 25
at roomtenperature. Then 75 L of cesiumchloride 7 M sol ution was added,
the plate was shaken for 2 mnutes at nedi um speed and i ncubal®@Deagdch260ar
1 hour at roomtenperature. The plate was then covered with a plastic seal
and counted using the TopCount NXTTM M croplate Scintillation &

Lum nesce ter, (Packard). Each well was count seconds. 16
Docenper SEP B 5] 06550 PaT! A 100860 59 Each 1 onChSpUBRySeoPnD .
extremties a blank and a control well. The calculation for percent
inhibitionis as follows: /o o inhibition = cpm well - cpm blank 1 - *
100 L cpm control -Wcpm - blank Usify the above assay, conpounds of the
i nvention were tested for 5 inhibition of RT wild-type (W) and nut ant
enzynmes. The ASSAYPROGCEDUREied in Table 2, as I1C50 (nM. To confirmthe
ability of these conmpounds to inhibit HV replication, they were also

tested in theﬁg%ﬂé@%b@%%éﬁ#%&y&%%@wm%ﬁg%&)ﬁéo bel ow.

ELI SA assay for assessnent “of actiivity in ture s of the
i nventi on wer éormesamtiuses strepteviriredpintillatjort prokintitybbeaddl The addaytiepl i cation in

cell culture {n 6- wel | a Conpl ete RPM 1640, consisting of

RPM 1640 ¥ 15%&‘??&%6@%2@?%@ wdhtued @ and 10 , M

P- mer capt oet hapgopmaelysRfled Rifo ‘Biid 18D ol PR € a%?s%)ﬁiv{, as cell
ected at a

grow h medium” The T I'ynphocyte cell line 166 was |
mul tiplicity dgGlriexehydrate@in!d, DD 6mM, GSH 2oi¥lemd O2bing/ ¢ Ghapsitbd t ype and 20

The b coencobE~SBM IBHR oo S G bk punscoredoed & dnt 1 on.  The
super nat ant Wamitaee kaldtibh G A B 5 ARRhhiBRVEshtie 38y biieGRE&/A M at i on of
10 containing 15% v/v DMSO). The plate was pre-incubated for 15 minutes at
. room temperature before proceeding to the next step. In this pre-incubation
step, the highest and lowest inhibitor concentrations were 12.5 uM and 0.62
nM respectively and the concentration of DMSQO was 3.75% v/v. Then the
enzymatic reaction was initiated by addition of 10 uL of substrates solution.
15 The final reaction mixture contained Tris/HCl 50 mM pH 7.8, NaCl 60 mM,
MgCloe6H;0 2 mM, DTT 6 mM, GSH 2 mM, Chaps 0.02% w/v DMSO 3%
v/, Poly 1C 179 nM, Biotin dGss 18 nM, dGTP 288 nM, 3H-dGIP 71nM, and
1-2 nM enzyme.

' In this incubation step, the highest and lowest inhibitor concentrations were
20 10 uM and 0.5 nM respectively. After addition of substrates, the plate was
‘ covered with a plastic seal and incubated for 1 hour at 37°C in a dry
incubator. Then the reaction was quenched by addition of 75 L, of EDTA
0.5M containing 5mg,/ml. of streptavidin scintillation proximity beads.

The plate was shaken for 2 minutes at medium speed and incuba;ted 1 hour

25  atroom temperature. Then 75 pL of cesiumn chloride 7 M solution was added,
the plate was shaken for 2 minutes at medium speed and incubated again for
1 hour at room temperature. The plate was then covered with a plastic seal )
and counted using the TopCount-NXT™ Microplate Scintillation &

Luminescence Counter, (Packard). Each well was counted for 60 seconds.



extracel lul ar p24 was determ ned 'using a commercially available H V-1 p24
antigen assay kit (Beckman-Coulter). The level of inhibition (% inhibition)
25 was calculated with the followi ng equation: 16 Decenber 2008 Ded¥hber 2004
01/ 96338 PCT/ CA01J00890 60 . inhibition = 1- p24pg / mL inhibitor *100
p24pg | nmL control 1) The results-are listed in Table 3, as ECHO (nM.

Speci fici o@agays S In order to assess the specifi CigbycRfichddg €nzyme
inhibitory activity of the conpounds provided by the invention, a few were

tested, for their ability to inhibit other viral polynerases (such as
Hepatitis C virus and Respiratory Syncytial virus RNA-dependent RNA

pol ynerases) as well as mammal i an ~ai M0 pol ynerases (such as Calf Thynus
RNA- dependent DNA pol ynerise and Human tel onerase) using known assay

met hods.. NoneEath rpweconmipoat its extresmitieseshlenk svaka aintef welll t 0 possess any
significant inhibitory activity against these enzynmes. These results

i ndi cat e t hat Théeledaticnror pdrédnt irbibiti@cik ayidliywef t he conpounds provi ded by
the invention is directed rather specifically 15 against H1V-1 RT.
REFERENCES (| NCORPORATED BEREJN/B EB@\I_ bl n, S., et al. Science
230: 949, 1985. 2. DAqu%I-é!lzibﬁ.oni(l : -11¥100Acqg. | mm Def. Syn.
2:579,1989. 20 3. a) Warren, T\ G.SPWcosfrol-ppgy Bk Bxpressi on &
Purification 3:479,1992; b) Kohlstaedt, L. A Science 256(5065): 1783, 1992.
16 Decenber 2UsingW® @bvve6838R cémpounds of the invention were tested for

5  inhibition of RT wild-type (WT) and mutant enzymes. The results are listed
in Table 2, as ICsp (nM).

To confirm the ability of these compounds to inhibit HIV replication, they
were also tested in the human T-Cell Culture (Syncytia) Assay described
10 below.

ELISA assay for assessment of activity in cell culture

Compounds of the invention were tested for their ability to inhibit HIV

15 replication in cell culture in a 96-well plate assay. Complete RPMI 1640,
consisting of RPMI 1640 + 10% fetal bovine serum, 10 pg/ml gentamycin and
10 pM B-mercaptoethanol was used for dilution of the compound as well as
cell growth medium, The T lymphocyte cell line C8166 was infected at a
multiplicity of infection of 0.001 with viruses coding for wild-type and

20 mutant reverse franscriptase. Cells were then incubated for three days in the
presence of serial dilutions of the compounds of. the invention. The
supernatant was pooled from eight replica wells and the concentration of
extracellular p24 was determined using a commercially available HIV-1 p24
antigen assay kit (Beckman-Coulter®). The level of inhibition (% inhibition)

25  was calculated with the following equation:



PCT/ CAO1100890 nONCO,t 9%®0eq o Q " r- MO MIpOO MM ~fiOlL MM1lo wy

VNWMAKNNt ot oNOa\M 00 N MmooWwit oi nCooMV-0 ~ ~ M\t oNM/~Or [ MMNINF- ~ ~ ~}
ONt!" t yNYCyyGNO~t (j, --1HOOr -1 16 December 2004
WO 01/96338 PCT/CA01/00850
60

% -inhibition=11— D24 pg ! mL - inhibitor #100
p24pg/mlL-control

The results are listed in Table 3, as ECsp (nM).

Specificity Assays

In order to assess the specificity of the enzyme inhibitory activity of the
compounds provided by the invention, a few were tested, for their ability to
inhibit other viral polymerases (such as Hepatitis C virus and Respiratory
Syncytial virus RNA-dependent RNA polymerases) as well as mammalian

10 polymerases (such as Calf Thymus RNA—deI:;endent DNA polymerase and
Human telomerase) using known assay methods. None of the compounds
.50 tested was observed to possés any significant inhibitory activity against
these enzymes. These results indicate that the enzyme inhibitory activity of -
the compounds provided by the invention is directed rather speciﬁ’cally'

15 against HIV-1 RT.

REFERENCES (INCORPORATED HEREIN BY REFERENCE)

1. Bc.;nn, S., et al. Science 230:949, 1985. )
2. D'Aquila, R. T. and Summers, W. C. J. Acq. Imm. Def. Syn. 2:579, 1989.

20 3.a)Warren, T. C. et al. Protein Expression & Purification 3:4.79, 1992; b)
Kohlstaedt, L. A. Science 256(5065): 1783, 1992, '
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WHAT IS CLAIMED 1S:

1. Acompound of the general formula I:

5 wherein
R?is selected from the group consisting of H, F, C, Cy alkyl, Ca4 cycloalkyl
and CFs;
1.14 is H or Me; _
RS is H, Me or Et, with the proviso that Rt and RS are not both Me, and if R4is
10  Me then R5 cannot be Et;
R11 is Me, Bt, cyclopropyl, propyl, isopropyl, or cyclobutyl; and

D

/

—N+
N
Y .
b

Q is selected from the group consisting of:

2/ ; ,
=N
: and
-2/ ;
—Nt
~
o—
or a pharmaceutically acceptable salt thereof.
15
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2.  Acompound according to claim 1, wherein R is Et or cyclopropyl or
a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1, wherein Q is selected from the
5 group consisting of:

/ and

+
/N\ —n+

0o~ o—
or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 1, wherein Q is:

i . o
or a pharmaceutically acceptable salt thereof.

5. A compound according to claim 1, wherein R5 is Me, .
or a pharmaceutically acceptable salt thereof.

15 : :
6. A compound according to claim 1, wherein R is Bt or a

pharmaceutically acceptable salt thereof.

7. The compound:



In 1Z 00 O1 NNNNNNNNN 16 Decenber 2004 WO 01/96338 65 WHAT IS CLAI MED | S:
1. A conpound of the general formula |I: 1 PCTI CA0O11 00890 5 whereon R2 is
selected fromthe group consisting of H F, Q Cl14 al kyl, C3.460daatidé 004
and CFs, R4isHorMe; R5 is H M or Et, with the proviso that R4 and R5 are
not both Me, and if R4 is io Me then RS cannot be Et; R11 is M, Et,

cycl opropyl, propyl, isopropyl, or cyclobutyl; and Qis selected fromthe
group conY&UPHP of : or a pharnmaceutical |y accept abl @waharopdser eof . 15 16
Decenber 2004 WD 01196338 PCT/ CA01100890 66 2. A conmpound according to
claim1l1, wherein R11 is Et or cyclopropyl or a pharmaceutically acceptable
salt thereof. 3. A conpound according g0 claim1l, wherein Qis selected
fromthe 5 group consisting of:

Me 0
\
N
e AN o
Rvoses
LI g {
| =Nz
' Et “o- .

or a pharmaceutically acceptable salt thereof.
8. ©  Thecompound:

/

\

5 ' or a pharmaceutically acceptable salt thereof.
9. The compound:

~ or a pharmaceutically acceptable salt thereof.
10.  Aninhibitor of HIV replication of the general formula I:



and or a pharmaceutically acceptable salt thereof. 4. A conpound according
to claiml1, wherein Qis: 10 or a pharnaceutically acceptable salt thereof.
5. A conpound according to claim1l, wherein R5 is Me,. oOr a 16December2004
pharmaceutically acceptable salt thereof. 15 6. A conpound according to
claiml1, wherein R11 is Et or a pharmaceutically acceptable salt thereof.
7. The conmpound: 16 Decenber 2004 WO 01196338 PCTI CA01/ 00890 67 or a

phar maceutwaeal%3ps accept abl e salt thereof. 8. The coapaouoghoss ' or a
pharmaceutically acceptable salt thereof. 9. The conpound: or a
pharmaceutically acceptable salt thereof. 10. An inhibitor of W
replication of the general formula I: 16 Decenber 2004 WO 01/96338

PCT/ CAO /00890 68 1 wherein R2 is selected fromthe group consisting of H,
F, d, C1-4 alkyl, C34 cycloalk | and 03; 5 RdisHorMe; R5 is Il Me or Et,
with the provi so that R4 anpl RB\are ot both Me, 'and if R4 is M then RS
cannot be Et;

wherein
R? is selected from the group consisting of H, F, Cl, C14 alkyl, Cs4 cycloalkyl
and CPs;
5 RiisHor Me;
RS is H, Me or Et, with the proviso that R* and RS are not both Me, and if Rt is
Me then R5 cannot be Et; _
R1 js Me, Et, cyclopropyl, 'propyl, isopropyl, or cyclobutyl,; and .
Q is selected from the group consisting of:

10

-

or a pharmaceutically acceptable salt thereof.

11.  Aninhibitor of HIV replication according to claim 10, wherein R is
Et or cyclopropyl or a pharmaceutically acceptable salt thereof.



R1' is Me, Et, cyclopropyl, propyl, isopropyl, or cyclobutyl,; and . Qis
sel ected fromthe group consisting of and 10 o r or a pharmaceutically
acceptable salt thereof. 11. An inhibitor of HV replication 46©eeehieg 2004
claim 10, wherein R11 is Et or cyclopropyl or a pharmaceutically

acceptabl e salt thereof. 16 Decenber 2004 WD 01/96338 PCTI CA01100890 69 12.
An inhibitor of HV replication, according to claim 10, wherein Qis

sel ect ed fwowmesde group consisting of: and 5 or a phatresauwisscal |y
acceptable salt thereof. 13.. An inhibitor of HV replication, according to
claim 10, wherein Qis: or a pharmaceutically acceptable salt thereof. 10
14. An inhibitor of HV replication, ording to claim 10, wherein R5 Is
Me. 15.An inhibitor of HV replication,” accor ncli g to claim 10, wherein
R' 15is Et. 16.An inhibitor of HV replication of the fornmula: 16 Decenber
2004 WO 01/96338 PCTI CAO /00890 70 Et N

12.  Aninhibitor of HIV replication, according to claim 10, wherein Q is
selected from the group consisting of:

5 orapharmaceutically acceptable salt thereof.

13.. - Aninhibitor of HIV replication, according to claim 10, wherein Q is:

/
——N+
N o
o .
f

or a pharmaceutically acceptable salt thereof.

10
14, Aninhibitor of HIV replication, according to claim 10, wherein R5
is Me.
| 15.  An inhibitor of HIV replication; according to claim 10, wherein R
15 isEt

16.  Aninhibitor of HIV replication of the formula:



| or a pharmaceutically acceptable salt thereof. 17. An inhibitor of HV
replication of the formula: 5 or a pharnaceutically acceptable salt
thereof. 18. An inhibitor of IRV replication of the fornula: M6 Degmbkd20@&t
a pharmaceutically acceptable salt thereof 19. Use of an H V inhibiting
amount of a 16 Decenber 2004 WD 01396338 PC i/ CA01100890 71 conpound of
formula | according to claiml, or a pharnmaceutically acceptable salt

t hereof, | manuf acture of a nedi canent for the t nent or prevention
of HIV inPed |§3ns. 20. A pharnmaceutical conposition f%“?ﬁ%g&ﬁoeat ment or
prevention of FHV s infection, conprising a conpound of fornula I
~according to claim1, or a pharmaceutically acceptable salt thereof, and a
phar maceutical ly acceptable carrier. 70

Me 0) .
\
N
= N 0
-
. "N T N /“+
Et Som L

ora pharmaceutically acceptable salt thereof.

17.  Aninhibitor of HIV replication of the formula:

Me o .
N
N
: = / N )
\_ N = /
; N | N Nt
Cl Et AN

5 o,
or a pharmaceutically acceptable salt thereof.
18.  Aninhibitor of HIV replication of the formula:

Me O
\
Ji@“”?;@
N — /
l N — Nt
Et _ Yo~ ;

10,  or a pharmaceutically acceptable salt thereof.

19.  Use of an HIV inhibiting amount of 2
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compound of formula I according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for the treatment or prevention

of HIV infection.

20. A pharmaceutical composition for the treatment or prevention of HIV
5 infection, comprising a compound of formula I according to claim 1, or a
‘pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.



