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I.A. HYV This invention relates to pyrazole

derlvatlves to their use in ﬁed|C|ne to

ositions containing them rocesses for th

- (5o BICHNPBIA) HYGARELN REENNEFHG) BOS (GBS AGHEH TRANSCRIPTASE

MODYRAFOBS ss THRETESENT r¥ndchi fthse is inplicated in the
infectious lifecycle of Human | munodeficiency Virus

This \inveatiom oetades viei pirazelerdesivatives,hte HeefruHge | in negdicine, to

ddthSoSHgne Ec YR QWBrrPt 'td ! bﬂbcbgség‘efo?rﬁ'@iﬂ%pﬁfatlon and o

condi t ] ons cause I% 10 genetically rel ated
5 iptarmediates aged §1suc E"Q@@&ﬁ@? -ed | mune Defi ci ency
Syndrome (AIDS). There is a constant need to provide

bet t dul at I hi b
BPPreE, UAOscThaNecl Jradaatedt nBe tihatotlis: idhRle o Human
Imrhanedeflvbaamy Vigus ¢di\St aGontpounke \erhlbbon’@rmfre kvitwthe function of
ﬂ%dgﬁ%;rﬁé favd JnOwh! ﬂﬁ@émth@'tﬁ’%ﬁ érmbrf %ﬂb Wa‘if&ga‘-‘tﬁ/ HIV and
05 Feodre i Fansd are
10  genetisally @lated, re.&mwusasa suchzas AAﬁuirw ﬂr@mtmﬁ Pefigignpy Syndrome
(ﬁeszbeqmb?e ds 5'@&%@& Neébyﬂf @FU\ﬂHBYhé\Wéﬁéobétter modulators,

deri vatives .in

qsnestaliit mfmor&\pe R@S& NPT, trqi@?f'P’@@?/ cﬂ@%‘a the virus is able to
MORHS| bsdtrringtresibint itd thegeffadte opknowhenod@htons.
appllcatlon generically enbraces, but does not
specifically disclose, 20 the corrpound of formula (1)

15  Adlass oﬂ'mépbemdpymdelesfwhlo;b awtvmtremfseﬂmhstabiptm inhibitors are
RE&Y%EEd fi ﬁ‘{ﬁrlﬁﬁd C@Bﬁf”é #5483 ]?f@%dg Cor%P'aéﬁ\ﬂf is ascribed to a

especi al | ors er eg I ng t
¢lase of | Nrihydrexyethy)pyrazolgr derivadives e ‘é@nﬁ%’f@ﬁ‘ rtnmber 3,303,200.

IEEHrHHh&wa{I'A pIdEti&N r@rBPanBbzfm\zs@H uanbhsIhed at the filing date of

gra‘:%g%%?\%bf %&b%e%gggglghg ijg‘um’@ﬁl ncg; specifically disclose,
20 t&@QFmﬁJ@dﬂr@l Siabtraulaf (1)t dowonpounds of forrmula (1)
i nclu

The compounds of the invention bind to the enzyme reverse transcriptase and
are modulators, especially inhibitors, thereof.

25  According to the invention there is thus provided the compound of formula (1)

NC oN

or a pharmaceutically acceptable salt, solvate or derivative thereof.

30
The pharmaceutically acceptable salts of the compounds of formula (1) include
the acid addition and the base salts thereof.
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the acid addition and the base salts thereof. WO
2004/ 024147 PCT/1B2003/003946 2 Suitable acid

w@onunegam? salts are fornmed from aci ds whi ch f oPET/IB2003/003946

non-toxic salts and exanples are the hydrochl oride,
hydr obr omi de, hydroi odi de, chl@ride, bronide, iodide,
sul phate, bisul phate, nitrate, phosphate, hydrogen
phosphate, acetate, 5 funmarate, panpate, aspartate,

?Gﬁé(ﬁl?t id 8@&*&8@%%? %‘f@frﬁéﬁ‘ f’r[)ﬁf acttl‘d@'m}féﬁfc?rm Rond84c salts and

wearaﬁlgseareom bv@rocaloudephaﬂ@brommﬂmmﬁmpﬁaee chloride, bromide,

@Hw amph&buwmmns n&réiépﬁhb%ﬁatet %w}oyeﬁ phosphate, acetate,
at e, njicotin I ona

R Sameise aopaa oo RSt apRpla s bGRAA- Pamsyiate, D
&y ILaaetat@,nD ammaamml dsylaté Om‘étsyra@éal rdalonste Sarbt&te,agleceptate

TS S e e AT g,
rigbiinate risgihiesiatan  matate, crha:llea’me citrategni glugonate,  succinate,

b t hi ne,
e, B e R PR R SR s T8 For |

reviews on swtabl e salts see Berge et al, J. Pharm
Sqitable 68asd -dkfts éﬁa??omméb fRrEhb&YeL wtith fEﬂﬁyﬁbﬁn@ﬂcasalts and

of Pharmaceuytical ., Technol o rcel. Dekk I nc

HRD508%, 1 SO o PRSI, AT AT hagRggum, zinc,
chualiet aliblambd, \mammeofarglhmi;@mmah mométﬁagmm?l ?e(lﬁatlh|ne lysine,
' e t t hereof. The conpound o ormula
%Ppilm@eb%%éﬁy%gﬁteo Povi de phar maceutically

accept abl e derivatives ther eof at any of the

ﬁb‘ﬁﬂévidégf?bn%fu%% ddits! Hﬁéﬂl J ﬁﬁaﬁﬁageireésof 19, 1977 and

suc vatives are esc Dr ugs
laveet g/, Rpgisianeglia p@@arg@cgggcal 'gqg'momy d\ga;qqel Dekker Inc,

Nbﬁwakryggmtﬁ 46397306 - 316; and in "Design
of Prodrugs by H  Bundgaard, Elsevier, 1985, Chapter

1 (the disclosures in which docunents are
The oplpamadcaditibalhe iaccbptabts esobvates @fnthe redmpleunds  of formula ]

@é@gegpeﬁﬁ{d?%géttﬁergafers hem - esters, phosphate

sters,” sulfate 30 esters, sulfoxides,
anides sul phonam des, carbamates, azo- conpounds

P Sémﬁﬁb&’ﬁ@ ofgfdfﬁfaﬁéct Smagi DR $nodiisd 5}? Pﬁﬂ/ﬂdé‘ rﬁHrﬁ}aceuhcally
e i nvention enconp i SONers, o

agcapiabla) d@r(v@jlv%g"lereof at any of the functional groups in't e compound
Examples of such derivatives are described in: Drugs of Today, Volume 19,
Number 9, 1983, pp 499 — 538; Topics in Chemistry, Chapter 31, pp 306 — 316;
and in “Design of Prodrugs” by H. Bundgaard, Elsevier, 1985, Chapter 1 (the
disclosures in which documents are incorporated herein by reference) and include:
esters, carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate
esters, sulfoxides, amides, sulphonamides, carbamates, azo-compounds,

phosphamides, glycosides, ethers, acetals and ketals.

The invention encompasses all isomers of the compound of formula (I) and
pharmaceutically acceptable salts, solvates or derivatives thereof, including all
geometric, tautomeric and optical forms, and mixtures thereof (e.g. racemic
mixtures).

Separation of diastereoisomers may be achieved by conventional techniques,
e.g. by fractional crystallisation, chromatography or high performance liquid
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pharmaceutically acceptable salts, solvates or
derivatives thereof, including all 35 geonetric,

wao aioziaT ¢ and optical forms, and mi xtures theCEDE2003/003946

(e.g. racemc mxtures). Separation of
di ast er eoi somers may be achi ev®d by conventi onal
t echni ques, e g by fractional crystallisation,

clhiroomasto g Ay h Q)i oh pestepsvivomeriti enixidréd\Oof compounds An

A e e e

codespending eplicaliopere termediateoanby resolutiem $ich as by HPLC of
W&%F@gpéﬁ&ﬂgarag%ﬂﬁt q?étf]g é‘gsd?i%b z?',Jhtrél %Hpﬁgrt or b¥1 fractional

I nt er e suc
esialissdieni Y rt'a@eﬁﬁiséef@@i&%“%ﬂ%uﬁ"@ol Qr'@ﬁﬁr!ﬁy feaction of the

a@@@wdnm@g Rcehitet WitRala BugbbrR!t Aphicam) | aivel aclte or base, as
di ast er eoi soneric salts forned by reaction of the

@89?0&6 ding racemate with a suitable optically
actlve acid or base, as appropriate. The conpound of

vat chdor?rd quﬂggr | mﬁ?@eéﬁ%hgceegﬁgﬁy Qﬁée\ep 31?1%t§alts solvates or

dgrlvatt\@SttbemqunaylhaZIe ihe abiliy tOhtaltyStaHe'ief ibr morg than one form, a
éﬁétfa%fér%‘tlbsqdn@)vx}ﬁ”% gélyﬁﬁirgfﬁgﬁf’h'aﬁ@ ANl Mgﬁ‘torphlc forms

are enconpasse

or Ns
'%B%%sc%rﬁe SFCQTHB%%nWUSW th®| \BEOPBHi S the  invention.
E’enen@tphtsm@enemwrcaﬁo@cmreémn@e bﬁs@ h@@ﬂaﬁge@ in temperature or

FREL ol ot Gt oG ceedflt ol Spaof; OB L rstatization

pudogssr pRelyomrpbe cdinsbé rdistirguesheoly by anarious pitygiiat aharacteristics,
ShANEaR) fd £5ay dffdetoPbaguin, LBB0lay BEngUbLE 3id Ribiing point

rns

pﬁﬂta:@tm@gn@d areus.e%w distinggish pglineerpps! ynor phs The

compound of formula (I), pharnmaceutically accept abl e
Its sol v togs and O derivatives_ thereof

rs
Ther EmPOwR Jpgmﬁtapﬁg phamaseulicaly Agceptahle Sals, solvates and
deﬁeatt\ﬁe@ therest, tnb@mewnﬁeltw ahdt pslyimdysing ithereof, are hereinafter

[ ds of t L nvention are the corrpound
Eéf%ir%p&ﬁ%gctﬁe) qntd§ OfBﬁ% ﬁﬂ?t cally acceptabl e
salts and sol vates thereof. 25 The nost preferred

ﬁP PRedhoblifiad BY 3RS liibriton' A HRTBGMRBLAN drofoRMLfa () and its

nmp ventil on ex
8 aaﬂae@tétﬁ@tty prepiripblecsaltsi and selvalgs taqiesf| ent

met abolic stability, leading to excellent

%%r%gt%bt‘eertré& cé’r%BBSﬁé Io?fh'e ljnr\]/ention is the compound of formula (l).

The compounds of the invention exhibit advantageous properties, including
excellent metabolic stability, leading to excellent pharmacokinetic properties. In
addition, the compounds of the invention may have advantages over those of the
prior art with regard to a number of other useful properties, such as potency,
duration of action, spectrum of activity, side effect profile, solubility, chemical
stability, and so on.

The compounds of the invention may be prepared by any method known in the
art for the preparation of compounds of analogous structure. The compounds of
the invention can be prepared by the procedures described in the methods
below, or by the specific methods described in the Examples, or by similar
methods to either. The invention also encompasses any one or more of these
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duration of action, spectrumof activity, side effect
profile, solubility, chenical4 stability, and so on.
35 The conpounds of the invention nay be prepared by
rroyesseshiod pkeparing thet dempaeunds of theHsventigra imiaidditionfto any novel
. ous structure. The conpounds of
'ﬁ%gﬁlgg\%%? ﬁ%%@ggér{gglé prepared by the procedures
described in the nethods below, or by the specific

i jan cdaydifignfol tA& route shown in
T Do e B e o ey

g 1RRIQWof t hese WD 2004/ 024147 PCT/ | B2003/ 003946

4 processes for preparing Sbkemenpounds of the
invention, in addition to any novel internedi ates
used therei The conpound of fornula (1) may be
prepared agt@érding to the route shown in 5 Sche
] 1 CH3 CH3 CI Q Chlorinatidtl
7---~Co[(1V)o0 (I111) NC C¥rormptior XI) NC CN
OH (V) CH3 ONON-OHO (1) (Il
1,"Q he dorpound of formula (1)
ndensation of the conpound of for
2- hydr oxyet hyl hydrazi ne of formula (V) or a salt or
hydrate thereof, optionally in the presence of N agi dcN
or a base, the base preferably being a tertijpry B
base such as triethylam ne and the acid prefgrab
being acetic acid. In a typical procedure, a golutilo
of the conpound OH

CN NC CN
CH, H,NNHCH,CH,0H (V) | CH,
- O

= o

N
~. 7/

N _\——OH 0]
(1) (In

In Scheme 1, the compound of formula (I} may be prepared by condensation of
the compound of formula (I1) with 2-hydroxyethylhydrazine of formula (V) or a salt
or hydrate thereof, optionally in the presence of an acid or a base, the base
preferably being a tertiary amine base such as triethylamine and the acid
preferably being acetic acid. In a typical procedure, a solution of the compound
of formula (Il) in a suitable solvent, such as acetic acid, is treated with the
hydrazine of formula (V), or the salt or hydrate thereof, and, if used, the
appropriate acid or base, at a temperature of from room temperature to the reflux
temperature of the solvent. In a preferred procedure, the reaction is carried out
at room temperature.

NC

O
/

Functional equivalents of the compound of formula (I) may also be used in this
reaction. These include compounds of formulae (V1) or (VII), in which L' and L?,
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acetic acid, is treated wwth the hydrazine of fornula

W@ Xo4/0p1141 he salt or hydrate thereof, and, if PSEIB2003I1®3946

appropriate acid or base, at a tenperature of from
roomtenperature to the reflu® tenperature of the

solvent. In a preferred procedure, the reaction is

respectivehg ire wcr{]suitableeﬂmémg fgrc}ypsZ@lréﬁe?@bI%/oMCrC,}a alkyl)z, most
eqkl e t he compound of fornula (I1) may al so
PJ%@I%@'&'M&F‘ELS reaction. These include conpounds of
formulae (VI) or (VII), in which L1 and L2, WO

2004/ O%@M? PCT/ 1 Bg003/ 003946 5 N ivelGN are
each suitab gavi ng groups, prefer N( C1- C6
al kyl)2, nyg pr ef erably - N( CH3) 2. NC CN CH3

CH3 O O Li o L2 0 (M) (VIl) 5 S, the
conmpound of flormul@H{1) may be prepareq)by 8
condensati onoof aj conpound of fornul ae
with the conpo f,formula (V), or a salt 0)(0)
hydrate thereof|, optionally in the pres of an acid
or a base, e preferably bein terti ary anbne
base such triethylanﬂM@ and the acwvd 10 prefera&lﬁ
being acetic acid. In a typical procedure, a solution
of the conmpound of formula (VI) or (VIl) in a

it | | t,, h h | ; t .
WiotracomnPuntupE Rpiaofl) JREY g Eepasl Y, hiderisafon of a
¢dmpewid obfumulde ($ar (VHpwithbe cpnipmuadaafi forouleb@eor a salt or

t t f .
R, FREREBGRll o BE FRE R o Park dtid r BPbgse, the base
pefereblyr beinche terdiary @minexbase such s kigihylamingeand the acid

@%“férﬁﬁ}y @ﬁﬁ%% #fd.f E‘%}/é‘icél\/;bﬁocbﬂuﬂé]iacgolhﬁoh %f the compound

I et rﬂljam 0 rmHi:,be %{'GB ed br\{ t he rea&\tl 0 .oft tr%ed with the
elolopulad (01 of AV ik a(SHE f‘ewlt/ﬁ taSUSR ASopinaseL iy treate
Sethpbunditaidformula (V), or the salt or hydrate thereof, and, if used, the
appropriate acid or base, at a temperature of from room temperature to the reflux
temperature of the solvent. In a preferred procedure, the reaction mixture is
heated under reflux.

Compounds of formula (V1) in which L'is dimethylamino may be prepared by the
reaction of the compound of formula (V!Il) with an appropriately substituted
formamide acetal at an elevated temperature, preferably at about 100°C.

Compounds of formula (VII) in which L' is dimethylamino may be prepared by the
reaction of the compound of formula (IX) under the same conditions.

NG CN NC CN

CH,

O ) (IX)
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formam de acetal at an el evated tenperature,
preferably at about 100C. 20 Conpounds of fornula

w@ Xoup241m7 whi ch L1 is di methyl am no nay be pr eper/ERoB003946

the reaction of the conmpound of fornula (IX) under

the same conditions. NC CN NCPCN CH3 0 V)~~ 0 (MI1)

(1 X) WD 2004/ 024147 PCT/1B2003/003946 6 The conpound

Tife tompouad( of Ifo)mule EVHlihds eimﬂfec@mme}rgiaﬂyaa\raélgg@ & may be

e ' onpound of
p?%‘%{mn%?ab%%qgﬁgﬁ%p%% %aﬁmd({)ﬁfeﬁfé%%%gﬁd of fornmula
(XI') NCCN 1g:1 OH (XI) 10 In a typical procedure, a
sol ution of the conpound of #Bfnula (XI) in a suitable
sol vent, such as acetone, i treated with a suitable
base, such as caesium car ate, and the conpound of
formula (X). In a pref d ppocedur@(,) the reaction
m xture is heated, for anpl e under refl ux.
Optionally, a nucleophilic catalyst such as sodium
i odi de or tetrabutylamoniumiodi de may be added. 15
WitetheBraeEhPbf fopmtid eXIjf | X) is either commercially
avai l abl e or may be prepared fromthe conpound of
formula (XIl1) CH3 Br~ O (XI) ,go and the conpound of
formula (XI') in the RAY t he conpound of
formula (VIIl) may be p ed fromthe conpound of
formula (X).

OH (X1)

In a typical procedure, a solution of the compound of formula (XI) in a suitable
solvent, such as acetone, is treated with a suitable base, such as caesium
carbonate, and the compound of formula (X). In a preferred procedure, the
reaction mixture is heated, for example under reflux. Optionally, a nucleophilic
catalyst such as sodium iodide or tetrabutylammonium iodide may be added.

The compound of formula (IX) is either commercially available or may be
prepared from the compound of formula (XIl)

CH,
Br

0 (XII)

and the compound of formula (XI) in the same way that the compound of formula
(Vill) may be prepared from the compound of formula (X).

The compound of formula () may be prepared by the reaction of the compound
of formula (1) with the compound of formula (XI).

In a typical procedure, a solution of the compound of formula (lll) in a suitable
solvent such as acetone is treated with the compound of formula (XI) and a
suitable base, such as potassium or caesium carbonate, and heated, preferably
under reflux. Optionally, a nucleophilic catalyst such as sodium iodide or
tetrabutylammonium iodide may be added.
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The conpound of fornula (I11) may be prepared by the
reacti on of the conpound 25 of forrmula (11l) with the

w@eospodid7 of fornula (XI). In a typical procedeCB]B2803/003946

solution of the conmpound of formula (111) in a

suitable solvent such as acefone is treated with the
conpound of formula (XI) and a suitable base, such as
pot assi um or caesi um carbonate, and heated, preferably

Tin% #89@0&@@]‘ lo'f'xfbrrgﬂge I:')lI fsyetﬁeln%hﬁﬂgfﬁléllyc a%éﬁé’élésbr may be

rumi o anm)nluml

pm@ared hycaatiomo! H0apDRauAT Obtgrmm@tyj Haa ablorasRg reagent.
av ) g{ﬁﬂ éﬁécé&ilﬁmaacédléé)sdltﬁloﬁ' bhﬁ’fe eeMpILR blad)ﬂ formula (V) in a

syiaplsuBelvent fsgpﬁﬁp% i itfilg s gt a {' rﬁgtwlﬂb t?EgBlétMlammomum

blr@madet Mﬁd C‘cﬁtﬂorbtmﬁ@myrsaan@ andotheds ¢yl dimathylstiphbzide. In another

n@oun q.é)qrpr n&é%p‘glé%/% Qb&ﬂ%@? abjd) ﬁ\ﬁ%&eﬂ\fﬁ ShighYAA chioride,

dpabnallwm;tharpresemne ofta euitatde salveohsuelvas idichlorpnethane

and then dry dinet hyl sul phoxi de. 1 n anot her typi cal
procedure, the conmpound of formula (I is treat etf? le of
Thaet ¢orapowhd of foramilafl) aray alspieddrapaied Ry rerctian.eidRedyrazole o
fglfm@aS)(Jf jabl e sol vent such as dichl oronet hane 10 The
conpound ‘of formula (§. may al so be prepared by

tula (XI11) NCCN | \
CHXNI NH (X111) wth an ating agent of fornula
(XI'V) 15 Lg- CH2CH2OH ( XI a protected derivative
thereof. 20 In a typical ocedwH;, a solution of the
pyrazole of formula (XIlI1)oin afsuitable solvent such
as ethanol or N, N-dinethylfo {de is treated with an
al kyl ating agent of fornula (\XI)W" such as a protected
hydr oxyet hyl brom de and a bas such as sodi um
et hoxi de or sodi um hydri and heatw)at a tenperature
of from OCto the refluxYtenperature 'of the sol vent.
A preferred conmbination is N, N 25 di net hyl f ormam de as

t he sol vent, sodi um hydride as the base, 0C as the
with an alkylating agent of formula (XIV)

Lg-CH,CH,OH (XIV)
or a protected derivative thereof.

In a typical procedure, a solution of the pyrazole of formula (XlII) in a suitable
solvent such as ethanol or N,N-dimethylformamide is treated with an alkylating
agent of formula (XIV) such as a protected hydroxyethyl bromide and a base
such as sodium ethoxide or sodium hydride and heated at a temperature of from
0°C to the reflux temperature of the solvent. A preferred combination is N,N-
dimethylformamide as the solvent, sodium hydride as the base, 0°C as the
temperature and 2-(2-bromoethoxy)tetrahydro-2H-pyran as the alkylating agent.

As will be appreciated by the skilled artisan, in the alkylation of the pyrazole of
formula (XIll) it may be necessary or desirable to protect the OH group of the
compound of formula (XIV), in which case the compound of formula () is finally
prepared by deprotection of the corresponding compound bearing an -OP' group,
wherein P' is a suitable protecting group. Examples of suitable protecting groups
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tenperature and 2-(2-bronoet hoxy)tetrahydro-2H pyran
as the alkylating agent. As will be appreciated by
w0 bw4okditht ed artisan, in the al kylation of theP@yIEpE/®3946
of formula (XII1) it may be necessary or desirable to
protect the OH group of the 36 conmpound of formula
(XI'V), in which case the conpound of fornula (1) is
Will rizd Iajopamrlipm)rﬁfub bwlel@memsm:mem for instaneer Rrsiesiiog rgroups in

GRYERRY & Pr?é’%é 18080hd RikicH) 2P Tt ThaWiRi W, Rirdeh dnd Peter G. M.
ro I ng group. l'es of suit
Wuts, etf@%gJ@'ﬂ@dMemr@b@mn@z(mmwﬁ @@9@8/1}@39%8 gelating to

MbidctiBg ﬂﬁpﬂ{ee'l‘ﬁ/dff&(y! hfoa), ||h@6rpwal%@nheﬁéiﬁ by @&ference. Such

s eEopRIE A -G dteicra) B BB HGNBNE oflos fescribed

aNgve, mif9fis mighmdisy | ey and Sons (in particul ar pages

10 - 118, relating to protection for the hydroxyl

group), incorporated herein by reference. Such 5

Compounds didarmulgeatlV) @rd @f oarg eitfyerneorpmaseinlyl ayailakje, known

f&é}ﬁ tﬁ@qggr%(t)@%fs& bgﬁg/ plﬁb%y é o%is'WélPRHbﬁ/n to those skilled in

oun ormu are either
'@@ﬁﬁ%r0|ally avai |l abl e, knomn fron1the literature or
easily prepared by nethods well known to those skilled

i eAmeURER ot eBon e b Aol B! Buf it geherally be
adiinistetes) &rd admiritig xtith @ switdble pharmeseatical excipient, diluent or
%@ﬁé@%@ﬁe@fﬁhh TRgalt & geﬂiérngg troﬁ e of QBle‘ﬁ‘tstréﬁcl)r? &h@%tandard

mafmaceutlaalcprac&’dicq;har rraceutl cal practl ce. For exanpl e,
t he conpounds of the invention can be adm ni stered

orally, buccally or subli g\eia mthefgrmaf,.
Feiblexample.a e GAMPeRNGS Oéa dwestion, cga) Ge adimjnjgtered orally,
BYeda0y ,oreéu@nhgaau;ﬁm tHd fonm @rrtau@tpeoapslnes miolticpamisylates, gels,

SRR i, SR 9R0n<2 R BAbGY0%, RSl Uy favourng o
coloudmgtagartedfore inemedizdep| delayednsnodi iﬁedﬁoﬁmiamsl ,opulsed- or

%Qﬁ[d'llg ‘?%Léra%%n%ﬁhc%#iﬁﬂ bgr@éé‘%?‘\ﬂﬂ gi%egf ﬂﬁe invention may also be

gq osage forns ofr
adrirtisieracbfis fastrﬂllgmergm@r@fyfagt dissp nqugasa% forgs agin the form of

Ribh ‘Enee??Y %‘l’é.ﬁé%?lbﬁ 6Pé§1&c%&éd)rb%rﬁ’éle§ h%um%ﬂﬁﬁlaﬂbns of the

GRISPP RS obhS JBHLRE Hae celnd RINGABEd A desired.

for exanple, tablets, my cont ain excipients such as

g] Cm%méjs tp?\lalrr'nggeﬁtl%all J: rﬁSoa |&%} Ofdt: eﬁgr‘f’m'p\ﬂn Felt}lét@t ernay contain
excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium
carbonate, dibasic calcium phosphate, glycine and starch (preferably corn, potato
or tapioca starch), disintegrants such as sodium starch glycollate, croscarmellose
sodium and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropyimethylcellulose (HPMC),
hydroxypropylcellulose (HPC), sucrose, gelatin and acacia.  Additionally,
lubricating agents such as magnesium stearate, stearic acid, glyceryl behenate
and talc may be included.

General Example

A formulation of the tablet could typically contain from 0.01mg to 500mg of active
compound whilst tablet fill weights may range from 50mg to 1000mg. An
example of a formulation for a 10mg tablet is illustrated below:
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car bonat e, di basic cal ci um phosphate, glycine and
starch (preferably corn, potato or tapioca starch),

wale@une4agr ants such as sodi um starch gl ycol | at BCT/IB2003/003946

croscarmel | ose 30 sodi um and certain conpl ex
silicates, and granul ation bi Aders such as
polyvinylpyrrolldone hyd roxyp ropyl nethylcel | u
| ose (HPMC), hydroxypropyl cel lul ose (HPC), sucrose,
elatin and acacia. Additionally, olwmklcatlng agents

Ingradi 7t

magnesi um st ear at e, steari cacrd, glyceryl
Oanpoane of dmalinventiomay be i ncl uded.1®80@ener al Exanpl e

|l ation of the tablet could tgpjsally contain
I%Aarcf(g%%um ng to 500ng of active coel ound whi | st

Starthet fill weights may range from%0&foto 1000ny. An

@p@@gg}rﬁengseasédfumul ation for a 10npB.pepl et is
| ust, rg{]g bel ow. WO 2004/ 024147 %ﬁ{) B2003/ 003946 9
ﬁ@'ﬁ%%w lef@l% Conpound of the in i on 10. 000*

Lactose 64.125 5 Starch 21.375 Croscarnell ose sodi um

TRUay FRRATRY e BRSOy ot T Y ol et s are

manuf actured by a standard process, for exanple,

hd et%Bleté:_?_ﬁi%r ‘?ﬁ%ﬁuﬂﬁcﬁfre@ Wta Oétaﬁﬂé{rdgrpfi‘ﬁéés%t l Rﬁ* example, direct

process. et cores coat ed
CIPIEERIoR Br G &val ot 8y ggargggtpqp PEATRSS t ,fg}% tahlet, cores may be

Sddted Wthta/mHgﬁatead\mCmsenpl oyed as fillers in
gelatin or MC capsul es. Preferred excipients in

this regard include | actose, starch, a cellulose,
Bolik csmpasitions fof gahsmnllaectypeamawealgmbewhp@(yagl|a@nfeilers in gelatin or

@EK&&%&EE@S ﬁe&?ﬁ’égr@%ﬂ&ﬂé' ﬂnﬁusa'?ﬁél neﬁbluﬂer E\ctds@e starch, a
calluiasgs f@Uﬂeﬁlgﬁi iafdhigh molmrwa@ha@@wpyww@m glycplgy For aqueous

Psidls 9%@/%& égi:xfré‘ t#He §6W|béhﬁélé 13t tﬁ@%@énﬁéﬁmydb@gcombmed

nts and w Ji | uents such as water, ethanol
o pyATione QW?Gtﬁn'%@rgﬁ%*@é'ﬂPE ageRiSc SARYIRG giter or dyes, with

&helsfiing and/or suspending agents and with diluents such as water, ethanol,
propylene glycol and glycerin, and combinations thereof.

The compounds of the invention can also be administered parenterally, for
example, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may be administered by infusion or needleless injection
techniques. For such parenteral administration they are best used in the form of
a sterile aqueous solution which may contain other substances, for example,
enough salts or glucose to make the solution isotonic with blood. The aqueous
solutions should be suitably buffered (preferably to a pH of from 3 to 9), if
necessary. The preparation of suitable parenteral formulations under sterile
conditions is readily accomplished by standard pharmaceutical techniques well-
known to those skilled in the art.

For oral and parenteral administration to human patients, the daily dosage level
of the compounds of the invention will usually be from 0.01 to 30 mg/kg,
preferably from 0.01 to 5 mg/kg (in single or divided doses).
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The conpounds of the invention can al so be
adm ni stered parenterally, for exanple,
w0 niog@raaousl y, intra-arterially, intraperitoneai/iB2003/003946
intrathecally, 25 intraventricularly,
intraurethraily, intrasternall@y, intracranially,
i ntramuscul arly or subcutaneously, or they may be
Thdsitableteoedapsulénbdidieoccompourst df Heelwentipremayoeontain from 1 to

SQﬁ jﬂ@ 8@%%3‘4% 88%{9%‘&&@ f??é&l‘?ﬁ ét‘?étl@rfé‘hglysérr fd BPm"o?@ét a time, as

orm O
apptapriates WHiecphysigiar omeay revenhall gatﬁgtrumgae apmal dosage which

Wik BEPhGst sﬁﬁﬁl&‘%r%kltlﬁ%@ﬁugl H&ﬁl@rﬁ drid WI?V&WW&M aQ@, weight

i sotoni c Wlt eau sol uti ons shoul

apd regpenss 9f e particelay priie age\'% dogpges @F@oﬁ?‘%mpl?fy of the
af¢ragel caé@ceﬁ@éycanﬂkﬁ ML&Q@Y Bbl mdlviliua hgtahtes where higher or

t er al | at d
| Vgé{gqﬁlqs%rg%c a0 E}Jag%ér'ag Eéd %ger ?1 mg@g @é? 5¥ tljng invention.
Thecskilleglipersol Will dppreciateothal, ometheknreatment mftdeetam contmaons the

P i P SR Sl B et gr dsir.

the invention will usually be fromO 01 to 30 ng/kg

T?\%efc%;rﬁﬁ\%cfsr O PBRtd? canTHi&d é na@mﬁﬂét@réd ifirshaedly or by
doses 2004/024147 eﬁ56|82003 003946 . 10, Thus

inhalatians apd argranvesiestly [deuvershiny m, pfea 45y AoWdgy inhaler or
aﬁaﬁae&%ﬁl agpralyr pmsbmallorﬁﬂﬁ)nmaoprmtmsed cconiaimed, foamp, spray,

BB b Lol wiu i UG B bR, Bropelant, oo
didhﬂaoradtflumlroMueﬂmJ@ whiigtiorofiubtorpethanet équbteérafluprQﬂibane a
hb(epdf%tog@@kaﬁgtsh‘éﬂtasam 1f§ tﬁirﬁfludﬁ%b%@ﬁé ﬂ-llfA‘eI:BQQ«e ftrade mark]) or

art IC ar patl

1@@@3@@-@@@@&@@@@@9;@ a(}-gFAOQ 7R [ade mprk ﬁaggrbon dioxide or
oTﬁ@rfs%t%!b aé WW@@asé’@faWéyéLmé%H aen@g@nmdwugeeumt may be

dpeiminediny @w@%eeV%Ye 9 0o T ered S, i prossurised

cl@ﬂfe{tt?mr thinpaltogplaql adtertiseat ori nebhle.fdrr ﬁmwmmtmh a solution or
certai.n c

oS Bl LA, SR A Banc
proeelmtasithd sobfent,nwieichinoay edditianally eentaima tikyicens#.g. sorbitan
trij&{eéfén aégbééﬂeg ﬁnlaycar{rﬂggé 3&'&% ﬂfrda I§°I'F PrYeaii) yfor use in an

Ivere er ar

inkalesor insyiffigiop mayehe i mﬂaﬁGﬂdﬁ] %Prﬁa'@s%@P § mix of & compound

St R AHvVRAKion RN sSIRAEY powdieP BhEE lsueh akaattoss o starchh
or W thout the use of a sui tabl e propellant, e.g. 15

d!chlorodlfluoronethane trichl or of | uor onet hane,
Alicehativedy, eheaidnissreisheinibe inverfiticr céin beradrthinisierestiotthe form of

aggu&pgﬁit%’rg'otreﬁersggmOorrotﬁé{??ﬂgy bEFAbJIRY il Gn TRE Kbim of a gel,
hydrogel, lotion, solution, cream, ointment or dusting powder. The compounds of
the invention may also be dermally or transdermally administered, for example,
by the use of a skin patch. They may also be administered by the pulmonary or
rectal routes.

They may also be administered by the ocular route. For ophthalmic use, the
compounds can be formulated as micronised suspensions in isotonic, pH
adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted, sterile
saline, optionally in combination with a preservative such as a benzylalkonium
chloride. Alternatively, they may be formulated in an ointment such as
petrolatum.
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1,1, 1, 2,3, 3, 3-hept af | uor opr opane (HFA 227EA [trade
mar k] ), carbon dioxide or other suitable gas. In the

W@ ame/0pfi4n pressuri sed aerosol, the dosage uniPCTEB20€BA03946

determ ned by providing a valve to deliver a netered
anmount. The pressurised 20 cddtai ner, punp, spray,
atom ser or nebuliser nmay contain a solution or
suspen3|on of the active conpound, e.g. using a

A || h
ﬁoggtapﬁg&gpf\ﬁ gﬂ?aﬁé)%%qmﬁtf > { e aﬂvé’rﬁi% can be
f@mtbaiedras arsuitabld emtrﬁap’swrﬁalrmgjthmacwmgmnpouﬂdi éuspended or

S%h’fé?I at o #(ﬁ exfa%% lnﬂHUFg V\/‘ltg oriear h{bré‘rc‘)f tHé‘@BW n¢fmineral o,
I'q‘ﬁ'da 99“9'@@#\‘@ Z’Fhltﬁ petrolaivient | epyienea glypplabmplyoxyethylene

pB &?\e—sé{ﬁhpét?n(ﬂ %Qﬁﬁylﬁb \ﬁé)@éﬁa weﬂbF em&tnaﬁebw, they can

ventlon can adm ni st er.ed
b?hg‘” W%ng aSa?s%aBE% iy 6F %%%@ar%uspsnd@ﬂe fissolygd in, for
expmipled at emikiuaé | §f iomet loe fnoren of tiee gllowirfyy dmirgerll oil, sorbitan

' ol uti on re Qf nt.nent _ of..dust r
T8  oBRafERE Bvchl, JGTD ket QL GLBR B8, oty esters
wax, cetpasylaloahiadl y2-adtyildadscanel behay! aleeimllagnd walgrt he

use of a skin patch. They may al so be adm ni stered by
the pul nonary or rectal routes. They nmay al so
Thencamposinds” B thaeinyeniar MmayitalsoFee st hal ¢ﬁreb'G§B°n with a

cyBIBdeRPinC ONBYLIBEEXIFAS AR fk%W#\' %%rlfhs nﬁﬁlQﬁ@ﬁl sed non-inclusion
suspensi on Etf?n i SOf on

COMPetes WY rgglegg‘egt i 0T, q’tﬁq Q@ éiﬁpg cyglﬂd%ﬁsngschaplex may
nsodifyi the selabilitye dissulutiomatdiy, bioacaitdbilitptareiomstability property of a

B FRUERLT, DY ofBef R Yo liB B B useiyt for most

dosege derms and @diministratin 200tes 0 2127 albemiatise do slireoBearpplexation
v@iﬂﬁ Ry d@.ﬁ’é"ﬂ?&%&bﬁﬂekﬁﬂ i 'E/e tu%ehhﬁ? S 8 xrhé‘rg additive, e.g. as a

nmpoun ntio
@Ulqramleem at selbilisent aalnhm hefir- ae@hg?ém@ar@'&mxtﬂns are most

cOWFABAKIa e an&bﬁﬁaﬂlé@stamk?s‘ 8fc GESIMMICE., mi'wm )latglgm 172, WO-A-

e follow ng: mneral oi
ﬂ/@%%ﬁ@?&g@é‘w @\if&e petrol atum propyl ene gl ycol,
polyoxyethylene pol yoxypr opyl ene conpound,

If@J bfeyégﬁre\@%e&‘qg?tv‘%llﬁ ié er@lnéeesr Raleiy 85 Uredtieht ‘?@tﬂtdd@ecurative,

at eéd-as a On or cream  suspen
réilliative\angl priophylactic seatmert, a nixture of one or nore

of the following: mneral oil, sorbitan nonostearate,
@ ﬁ) yet h%/I ene glycol, liqui d paraffin, polysorbate
Gl agg}u%s ratiorisspreigreghx, cet earyl al cohol ,

2-octyl dodecanol, benzyl al cohol and water.

Included within the scope of the invention are embodiments comprising the co-
administration of a compound of the invention with one or more additional
therapeutic agents, and compositions containing a compound of the invention
along with one or more additional therapeutic agents. Such a combination
therapy is especially useful for the prevention and/or treatment of infection by
HIV and related retroviruses which may evolve rapidly into strains resistant to any
monotherapy. Alternatively, additional therapeutic agents may be desirable to
treat diseases and conditions which result from or accompany the disease being
ireated with the compound of the invention. For example, in the treatment of an
HIV or related retroviral infection, it may be desirable to additionally treat
opportunistic infections, neoplasms and other conditions which occur as a result
of the immuno-compromised state of the patient being treated.
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The conpounds of the invention may al so be used in

conbination with a cyclodextrin. Cyclodextrins are
wp@aw241a7 f or m i ncl usi on and non-i ncl usi on  coPEI/EBREE3/003946

wi th drug nol ecul es. Fornatlog%of a drug-cycl odextrin

conpl ex may 15 nodify the sol! ility, dissolution

rate, bioavailability and/or stability property of a

drug nol ecul e. Drug-cycl odextrin conpl exes are

FQ@I‘?—:‘?Fe@' lbnitsightitng fo ﬂﬁ%sﬁnveﬂﬂéﬁghcfﬂen%lrﬁﬂﬁaneous or sequential

adm ni stration 'routes. an, alternative to direct
tregtpeakuith greompeynd ﬂfeth&rlmgeritm ﬂpaa@m?fﬁ may be
used as an aUX|I|ary addi ti ve, as a carrier,

| uent or sol ubi er beta and
(Sharmio V8P AT PIASS IiEE “SUprt g afefRyr. didanosine,
lamnivudivies sevaniiee zakitabithesard heldvnuahnu\)o A-91/ 11172,

Ay

irdine, efadrenzeand pgrirapineve and prophyl actic

(‘%)r ea mpro?%%s@ Qﬁhlﬁﬁmsn'%atéémmblﬁmﬂf efrifirRf¥ir, ritonavir, and
ncl u in the scope of the invention are

sapBB@vitent s conprising the co- administration of a
(@)onp@(cllds eintddenists\sash IaQﬁI'A(KWQOmGUIQmm&? addi ti onal

uti.c_a nts tions containing a
%@ﬂgf nttrﬁ%orﬁ 'plgﬁg?q(})’th one or nore
t)ddl timtegedset xhhlbapes,nsuch agdn8%0,8300r Sr1860bi nat i on
er t he preventi on and/ or
(éfea?@eéfﬁ térseo? ﬁitslkég]né"géﬁél:%'—l-r\?{%{nd re}oat ed
(et r cuweamgagom dwgﬁaguqﬂ.\/ &y Hizivip IGN{-27 3¢ @nyirepapis, GW-33908,
1S BMIER, MRCRAY2, MSTRDOE! RIBH-370t eMRa5Y,ePMU-140690, ABT-378,

dit t herapeutic y be desirable to 35
I'{Jhﬁe?ﬁ"f j?nsé @K@ a?ﬁgniz\%| ch result fromor
C corgnaifyngdah agén&e gaeh beiflngonizaiatitrdcondolé loe voroguarole; or

e A

desirable to additionally treat opportunistic

'I"H?af EEﬁ\)l ’Ifr th@%@ﬂ#@ms%qhﬁﬁ\%nn%ﬂ% %"V%Fb% %h§&|&5§@ inhibitors

NMUNO- conpr om sed state o
rpay b@ﬁnewrﬁg usingaihedolloying@ssag24147
PCT/ | B2003/ 003946 12 Preferred conbi nati ons of the

i nyenti ofrl_l' | ude si rrultar]teous or _sequenti al
—ﬂ&é&%‘ MM%&W@%%H on and one or

Wsing: porified reesmibirrttr HGAr ireverse irahstripiase @RTH B3 2.7.7.49)
SRARY) b YR i LRIHRE Sl BN it assay systom i
established for assaying a large number of samples using either the Poly(rA)-
oligo(dT) Reverse Transcriptase [3H]-SPA enzyme assay system (Amersham
NK9020) or the [3H]-flashplate enzyme assay system (NEN - SMP 103) and
following the manufacturer's recommendations. The compounds are dissolved in
100% DMSO and diluted with the appropriate buffer to a 5% final DMSO
concentration. The inhibitory activity is expressed in percent inhibition relative to
DMSO control. The concentration at which compound inhibits reverse
transcriptase by 50% is expressed as the 1Csq of the compound.

The compound of Example 1, when tested according to the above procedure,
had an ICs value of 295 nanomolar.
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(b) non-nucl eosi de reverse transcriptase inhibitors
such as capavirine, delavirdine, efavirenz, and

wmewisozapisne; (c) H V protease inhibitors such BGI/IB2003/003946

indinivir, nelfinavir, ritonavir, and 10 saqui navir;

(d) CCR5 antagoni sts such as 1BAK-779 or UK- 427, 857;

(e) CXCR4 antagoni sts such as AVD-31 00; (f) |nt egrase

Tihehineitdtmolism efitie esmpoBidls 81theinventidBanay pg) measured using the
of viral fusion such as T-20; 15 (h)

f?lmgbi‘%gé}'%nal drugs such as trizivir, KN -272,

anprenavir, GWM33908, FTC, PMPA, MKC 442 MBC- 204

‘“ii!lctcu.jv: Lm Ver IICIgS v‘ S hnd S erWTWM

Theomeiabaicuebiamabilty, of e £OBMRAHSIS O ihedVeIBiRAB Miictasomes and
duiperaint T'haglyasd absa@eisiollowsh as azithronycin. 20 The
activity of 'the conpounds of the invention as reverse
transcriptase inhibitors may be neasured using the

'Ifhd Intietosona sfegetionnisi [solated fwmm@verar adumase livers and the P450

Cc{eé%@r?@gdt Wpﬁg :";i'é éﬁ?ﬂ[ﬂ ﬁrﬁ%ié;ﬂ%ﬂﬂﬁﬂfn microsomes

(B@M neylogyromepri4af) oAnd nSEBeREk ¢ 0% Cyigebrig) P450) are
q‘?Jo%Hetoaér? He fiBﬁ 'ﬂlé(?\a Gi@RInNgS5GHM Bhoé’g?r%é'ﬂlﬂfe@ (pH7.4), 5mM

e nunber 0 es using-elther the
Gh0 1 RADE: 3Bd AR AP P bt deaeredng. SyBjerd batsthgsqy isocitiate
aﬁwﬁt@ml(ré!@rm d¥fRR20) Thet babEBhie fdmbptratlm is 1uM and

RHDARarale A e Ut é@"éﬁﬁ%m“fh i’ ST Al AL me points
tHicagblouethis peridd add Rvia@seddisitig bpleemsins asbay.

appropriate buffer to a 5%final DVBO concentrati on.

The inhibitory activity is expressed in percent
Thehcompiovndr eff Example 4, whepdiasted @grordimg to ihe above procedure,

Held! gﬂ&%[}ﬁwdmw%ééméﬁé{r%% ermix "
traﬁgt%l{léﬁlpggﬁ?mmmyhsc xpressed as the 1C50 of pt he -
conmpound. 35 The conpound of Exanple 1, when tested

B.C atdb ol ¢h Homaabiematosaesdure, had an | C50 val ue

flle FP2td %rlllgm\)lhl%erabvpyzo 44182%95rdhp0u%/ | BP0/ 930N ¥ human

hepatocytes may be assayed as follows.

Cryopreserved human hepatocytes are obtained from /n vitro Technologies, Inc.
The hepatocytes are thawed and suspended at 1 million cells/ml in 50% Krebs-
Heinsleit buffer : 50% Williams E media containing 10% foetal bovine serum.
The substrate concentration is 3uM and incubations are carried out at 37°C for 3
hours. Samples are taken at time points throughout this period and analysed
using hplc-ms-ms assay.

The compound of Example 1, when tested according to the above procedure,
had an unbound hepatocyte clearance value of <9 ml/min/kg.
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The nmetaboli sm of the conpounds of the invention may
be neasured using the follow ng assays. A Metabolism
WO poohorrw? | i ver m crosones and Superm XxTM 5 ThBRCT/IB2003/003946
met abolic vulnerability of thghconpounds of the
i nvention in mcrosones and perm x TM may be
assayed as follows. The m crosonal fraction is
T dieddvéniom previsies! human |ivers and the P450
content determ ned. Superm xTM i s obtained from
Gentest. Human m cr osones 0. 5M cyt hr one gb? é
@nd 3b9mponnd(@fggwl9/@b%@ rrpa%l)'tl ¥ aggaeiable,salt, solvate

I ncukgtdRvalpslteregnt ai ni ng 50nM phosphat e buffer

4D inoRmnt, e RN, A" MBEHP SRR ) or a
dehy dstegenesaticllyeacsepibiasalt,cmieatator alerivatives theneeld

(i " A bApee fick? Eoirhbstbh ALl ! edmBBliha oFiBRhGR () or a
and mrmautmuygammaw@ sat, a&cdwte %deﬂummr@pf together
Exafmh h\ﬁﬁﬁlgcé@ﬁéa‘ﬂ? a%%@ lé‘gxélﬁlehh%lllabﬁwr carrier;

OCG ure, ut es
marthicomRrastag Ofafﬁém?sépé)r P%Wméée@car% 5&2}1‘? st solvate
Hum%rf&?ﬁ}bémwdrﬁmeré’éf?fdmis@mé henaditaeabi ity of the

(SRt VB0 of B A Age oAl At ERE X, solvate

are at aommdsmonnihemeevn tfoo UBecBaoh ogiverse tnanscriptasahishibitor or
hepat ﬁqx&ﬁ%orare t hawed and suspended at 1 mllion

cells I'n" 50% Krebs- Heinsleit buffer : 50% WIlia

®)nedhea csorpeuns offormula dreaa phevnasediigalihaccentable Salt solvate

SUbSté@é&n?SQﬁ@ﬁ‘ﬁﬁé\bbP”fo‘r us3Nhane tkékﬁﬁ*é@ﬂ ioPrHn B o | enetically-
carried ou 3 s are, t.aken

ti ne gHtad srqt'iﬂvtfﬁ'gt'ﬂf@?t'?'?n gr p%rreéHﬁlEBdaﬁ f%éﬁ'm‘l‘ﬂﬁ rpficiency
hpI c Oﬁgﬂys );30 The conpound of Exanple 1, when

L

H)oo Ur?@p
2004/ £ 56 WaRCof cBaqasitiodiiheeof L for tnausanufaciure eqfta medicament

pr g\rlhlg%é F%Qgr%@ﬁaﬁ%@ﬁ&%? rﬁﬁblfd?{/ %m(gjﬁtlﬁ aétivity;

8@,). vibeiuse efiibe @@mpound of formula (1) or of a pharmaceutlcally acceptable
salt, solvate or composition thereof, for the manufacture of a medicament
for the treatment of an HIV or genetically-related retroviral infection, or a
resulting acquired immune deficiency syndrome (AIDS);

(ix) amethod of treating an HIV or a genetically-related retroviral infection, or a
resulting acquired immune deficiency syndrome (AIDS), comprising
administering an effective amount of the compound of formula (I) or a
pharmaceutically acceptable salt, solvate or composition thereof; and

(xi)  certain novel intermediates disclosed herein.
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5 (ii) a process for the preparation of the conpound
of formula (1) or a pharnmaceutically acceptable salt,

waolowmea4or derivative thereof; (iii) a phar neR€UIB2063d/003946

conposition including the conpound of formula (1) or a
pharmaceutically acceptable d@t, solvate or
derivative thereof, together w t h a pharmaceutically
Tarecﬁﬂibwhige Eaamnlnerimstrelté thenpreparation oéthe Toenipaundshef formula
r ): I

g@ﬁ# %1 Zﬁ%%éjtd?“éeg}aqg infdr m@d%ﬁ@é %&?%ﬁ?@ eér(réeogescrlbed in the
Ft:eparaénoasmatnmt@hmllmtm@amnlpéund of formula (1)
or a pharmaceutically acceptable salt, solvate or

;conposi tion thereof, for rever se . .
"Hr¥Helenr pragnetic rasenanse oMy sagr dyere 18 gl gasegonsistent with
tﬁ@ pRspoEdodtrictures| SCHaracteristic phemicet shifisc@) laye given in parts-per-

Cep&PP?T:'dig\Qa}llgéélq,jo' Vgp{srgﬂlq_p)w%%s %{h@ rbog'{\]/?hﬁ%al ét?drgwatlons
foeuesxgnamm phfrajar peaksoe.@: rsesauhgletngd adwbletedt itvipletie g, quartet;
ﬂ(dg ﬁj&lglﬁfﬂ%tc yprsg%%dOWP%%P&rng( é{bbr)evfalﬁ‘éné‘s’r%\féf %Eﬁ used: HRMS,

for mul pharmaceut 1 ca
higit e pesblution20 neasst |, smc{arafr@tm camlﬁosuhlgbn PﬁEPEBPnCG liquid

cfh%mhﬁfqréwf ﬁ’Gburn%c@‘ar a0VBthatasE 'é\‘fech ami g nﬁ@Mﬁg ssoint; CDCls,
transcr p ase 1 nhibi or rmdu} I%F‘CI“V (%( CD-OD,
daviterophioreforBe of ie’[%?npounéiieb’ erpg ¥lsplphogidey; 4 CDs

JHesroRTRhansial Whaecthdayer chrinatogrphgt €TIoC) has been used it

rﬁgedn‘ggm iy tgefk%géjqr]ii%{lfggngm ﬁsﬁp{ﬁgg R? being the distance

trperetied dn@rl a gompbanddiivided byithaldistanes travellechby 4he sglvent front on
I acqui red i mmune deficiency syndronme (AlIDS);
tf‘lgxsl{)tdabrr%g?'hod of treating an H'V or a
genetically-related retroviral infection, or a
resul ting acquired i nmune deficiency syndrome (AlIDS),
conprising admnistering an effective anount of the
compound of formula (1) or a pharmaceutically
acceptable salt, solvate or conposition thereof; and
30 (xi) certain novel internediates disclosed herein.
WD 2004/ 024147 PCT/ | B2003/ 003946 15 The fol | owi ng
Exanples illustrate the preparation of the conpounds
of formula (I). The synthesis of certain
i nternmedi ates used therein are described in the
Preparations section that foll ows the Exanples. 5 1H
Nucl ear magnetic resonance (NVR) spectra were in all
cases consistent with
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the proposed structures. Characteristic chem cal
shifts (8) are given in parts-per- mllion (ppm

walomn24akt from tetranet hyl sil ane using conveneCDIEA03/003946

abbrevi ations for designation of major peaks, e.g.:

s, singlet; d, doublet; t, trifplet; g, quartet; m
multiplet; br, broad. The follow ng abbreviations have
EXANPLEY: HRVS, 10 high resolution nass spectronetry;

hi fol Ny rooat,ag-aphy; nCe,
THEF 6 I?‘r : mﬁ#l?npetﬁﬁlﬂ??& i-ozgi nt; CDCl 3,
vilewydsaptitihalpoitrdeny D6- DMSO, deut er odi met hyl sul phoxi de;

CD30D, deut eronet has

. Mper eqfhin layer
chromat ography (TLC) hag beemused it refers to
silica gel TLC using si gel 60 F254 pl ates, Rf

bei ng the distance 15 trawell ed by a conpound divi ded

by the distance travelled by t solvent front on the

TLC plate. WD 2004/ 024149 | B2003/ 003946 16

EXAVPLE 1 N\

5-{[ 3-Cycl oprropyl -1- (2- hydaxyet hyl ) - 5-nmet hyl - 1

H pyrazol -4- | oxy}iso alofitrile CN CH3 0 ~N
N--\--OH 5 2-Hydroxyet hydrazi ne (1.15ml, 16.9muol)

was added to a solution of the diketone from
RHydeomgethythydrgzind g(1. 15mi rh@Bmmol) agas iadded do (atGelytion of the

' . 10 t iLLdn
1364 ol 398PafichoarASGPEIStif) 1 ot 44 "om uncer
nitrdgere dRitprasys uleepaiaturee  Aster gslikringi for vk hawrss they mpixture was

OR-RBEY Bssirel &7d 49 r&dighangll Weshp@iifad by flash
@{@?Qir‘é‘%ﬂﬁg‘%e ,ﬁéo: SOﬂcﬁangiy.{hg é‘o to 100:0, b P ] y .
upmaiggraphy oBysitea gahpiubingd dyitt atkivt %e'@gegpeh?&fée@m changing
1ot 0TH0 F Byl woluggk) tousrioliRie sarmpleisasitthentwoTregidissrmermivaich required
ffr cti on.v% isolated as a yellow solid (1.2g), a
é‘gﬁ‘ﬁf RUGCRNCh  (815my) was purified by
recrystallisation fromtoluene (5nl) to give the title

: )(: S f ;
7o SUPRUER SR SBoq a8 SEILTRNI 1 o7& DU ot wrich
(816 awns epwiified by regrystallisations fiom telerea( tppgive the title
Ethpin ladt éc{l@uﬂééshnéaédlés V@D@m'g?.g&ﬂ @AhTpIb &f (Bisl nfaterial (580mg)
Was. ?t?rjtﬁertprdr{ﬁea ryofr)ﬂr%|e?)ta|ra‘1:tiv%‘:lllIgP_C‘FJ‘unsmg a Luna C8(ll) 150x21.2mm 10um
column eluting with 95:5 water:acetontrile (0.1% aqueous trifluoroacetic acid) and
acetonitrile (0-1min 100:0 then over 1 min changing to 70:30 for 18min then
changing to 100:0 over 1min) to provide a sample of the title compound. This
material was freed of any remaining acid by dissolving in dichloromethane (50ml)
and washing with saturated aqueous sodium bicarbonate solution (50ml). The
organic phase was dried over magnesium sulphate, filtered and concentrated
under reduced pressure to provide a foam (270mg) which was recrystallised from
toluene (5ml) to give a sample of the title compound as colourless needles
(265mg). M.p. 127-128 °C.

'H NMR (400MHz, CDCls): 8 = 0.84 (m, 4H), 1.58 (m, 1H), 2.13 (s, 3H), 4.03 (m,
2H), 4.13 (m, 2H), 7.42 (s, 2H), 7.59 (s, 1H).

LRMS (atmospheric pressure chemical ionisation) : m/z [MH'] 309.

Microanalysis: Found C, 66.14; H, 5.24; N, 18.15. C47H1sN4O2 requires C, 66.22;
H, 5.23; N, 18.17%.

Regioisomer confirmed by nOE NMR and unambiguously identified by X-ray
crystallography.
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acetonitrile (0-1 mn 100:0 then over 1 m n changi ng
to 70:30 for 18m n then changing to 100:0 over 1 nin)

wao ooopoomistde a sanple of the title conmpound. ThPGI/BE2003/003946

material was freed of any remaining acid by dissolving
i n dichl oronet hane (50nt) and washi ng with saturated
aqueous sodi um bi carbonate solution (50mL). The

or gani c phase was dried over rragnesi um sul phat e,

Fﬂe! ﬁ't% %?‘?ra%ﬂﬁg%ﬁsr s'i‘ﬁ'ﬁw@r gHH ??Ig's‘,ﬁ %ﬂrcf’rﬁﬁﬁfg‘ﬂéﬁh;} Bn silica gel

rovi cryst I S€
thlailﬂQaWéh (@hvl) aqejaigi e&leseﬁ%% bt velEa)i o) @V@&ﬁ{{élﬁ%{g?opfopy' -1-
- isdp ithalohitrile?@tctutél below
RS R A e ety o petow
2.13 (s, 3H), 4.03 (m ZFD 4.13 (m 2H), 7.42 (s,
2H), 7.59 (s, 1 H. LRVS deri c pressure
chem cal ionisation) : ' f+] 309. M croanal ysis:
Found C, 66.14; H, 5. 24, 8. 15. CL7HL6N402 requires
C 66.22; 30 H 5.23; N 18.17%, Regi oi soner
conflrned by nOE NMR and u.anbl udusly identified by
X-ray crystallography. WO 024147
PCT/ 1 B2003/ 003946 17 The nor ar fraction was
further purified by flash ch ography on silica ge
eluting with' ethyl acet .tol uene (50:50, by vol une)
to give 5-{[5-cycl opropylM - q\\\\
(2- hydr oxyet hyl ) - 3- net hyl -

H pyr azol - 4 yl ] oxy}i sopht haI onitril ePstructure bel ow

whi t lid (90
%Mh%' QO'QQIW ‘ﬁl\}ggmoowz ICD(GZI:S%;) I6 (— o”%é (m

087(m 2H), 1.58 (m 1 H), 2.03 (s, 10 3H)
144 SRR @ONMMHz, GDE5) B1= 8168 (T, BA9), (587 2ir) 2H], 5.938(($n "H), 2.03 (s,

ﬁ)z 4%(@6{;043§E§Rwéﬁgg§§% %ﬁﬁ%&@ .”_Bnl sation):

LRMS (atmospheric pressure chemical ionisation): m/z [MH*] 309.

EXAMPLE 2
5-{[3-Cyclopropyl-1-(2-hydroxyethyl)-5-methyl-1 H-pyrazol-4-

ylJoxylisophthalonitrile

To a stirred solution of the pyrazole from Preparation 9 (250mg, 0.64mmol) in
methanol (6ml) was added para-toluenesulfonic acid (12mg, 0.06mmol). After 18
hours the reaction mixture was concentrated and the residue was partitioned
between 10% aqueous potassium carbonate solution (20ml, w/v) and
dichloromethane (20ml). The separated aqueous layer was washed with
dichloromethane (2 x 20ml) and the combined organic components were dried
over magnesium sulfate, filtered and concentrated to give the title compound as
a pale yellow oil (195mg) which was used without further purification.

'H NMR (400mHz, CDCls) consistent with that described above.

LRMS (thermospray): m/z [MH"] 309.
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5-{[ 3-Cycl opropyl - 1- (2- hydr oxyet hyl -5-nethyl-1
H pyrazol -4- 15 yl]oxy}isophthalonitrile To a stirred

w@odou24aw? of the pyrazole from Preparati on 9 (RSDIEP003/003946

0.64mmol) in nethanol (6nl) s added
par a-tol uenesul fonic acid (12y, 0.06mol ). After 18
hours the reaction m xture was concentrated and the
RREPARATON partiti oned between 10% aqueous potassi um
pg_r%g@@_g)s,ﬂbmdgggeﬁm, w v) and 20 dichl or onet hane

. € S

ueous | ayer was washed with
di chl oronet hane (2 x 20m ) and the conbi ned organic
conponents were dried Bbwe i‘sq’ sul f at e,
filtered and concentrated || ve thé title conpound
as a pale yellow oil (198qyg ich was used w t hout
further purification. 1H NMR (400nHz, CDCl 3)
consistent with that descrihgd above. 25 LRMS
(thernospray): mz [MH] 309. WO 2004/ 024147
PCT/ 1 B2003/ 003946 18 PREPARATION 1 1

SRS NS Bl i) s s
dopeiseolg anatiredrelution &hd.awlilremetisiorehenrens: (-P8s $9.0mmol)
(chr'ﬁﬁ bﬂé%ﬁ{-giﬁﬁtﬁﬂmﬁﬁgﬁid% Qﬁm) aileg%mﬁd(?r nitréyei.i athe reaction
in N, N di or mani de under, ni tr ogen.
wie alouad g Waidh dp| 590 (SRR SR { D dr BRGF eand then
é‘dﬂcéh&gté‘domaehcr@d_t#ﬁéw preesurd0 c'lmm_eemdlateeWagndissolved in ether
esSsSUre.. IThe. resi i ,
(BBADTEng 168 RS Snd Ay i SH5 PR, AR afor (300 and brine
(@aoen), ( Bridd0avgr andghesivm supb@ada,) filtarededang egoncentrated under
FROET PR o o SEsaSpTe o a8 stppgsa,
as a white solid. 15 "H NWR (300VHz, CDCI3): 8 = 3.79
1?—13NW*X30(7M9IQ, CECQHB; 3.79612,(31,4“/)‘,17.00 (s,lzmw.zeF(s, 1 (Ij-l). .
rpospray) . iz g . Mcroanal ysis: Found: C,
%ﬁ%ﬁ%@ﬁﬁ@%’@iﬂ% quires G 3162 H 2 27%

MREARNEISN-Quritl) G, $t.56 ol a2.20eChidy@Beirequizes C, 31.62; H, 2.27%.

PREPARATION 2
3.5-Dicyanomethoxybenzene

NG o
CH,

CN

Tris(dibenzylideneacetone)dipalladium(0) (6.53g, 7.15mmol) was added in one
portion to a stirred solution of the bromide of Preparation 1 (38.0g, 143mmol),
1,1’-bis(diphenylphosphino)ferrocene (2.3g, 16.8mmol) and zinc cyanide (20.0g,
172mmol) in N,N-dimethylformamide (300ml) at room temperature under
nitrogen. The reaction was heated at 100°C for 14 hours and cooled to room
temperature. Water (1500ml) was added and the mixture was exiracted with
ethyl acetate (8x500ml). The combined organics were fillered and the filtrate was
washed with water (500ml), dried over magnesium sulphate, filtered and
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NC O'CH3 CN Tris(di benzylideneacetone)di pal | adi un{0)
(6.53g, 7.15mmol) was added in one 25 portion to a

warimned4sol uti on of the brom de of Preparati oPCIIB2003/003946

(38.0g, 143mmmol),
1,1'-bis(dipheny|phosphino)fe??ocene (9.3g, 16.8mmol)
and zinc cyanide (20.0g, 172mpl) in ) . .
concaniratachyinter raducrd (BesaWe. al he gesvltigpeolisk was triturated with
' i ) & a 189 Sofi@r
o {1Q0DHARE ROl hETE QMBI OB 0D Hara:
(1500nmL) was added and the m xture was extracted with
39-NMRYBoBNIEIZZCDCI3) BOBIER. (3H)e),chshi(PHds) 7yt ( U, sler e
filtered and the filtrate was washed with water
(500m), dried over magnesium sul phate, filtered and
PBERARATIONA7 PCT/ | B2003/ 003946 19 concentrat ed
d e. The resulting solid was
@9 lovaf 8 H ene (1 000m ) to provide the
title conpound (18.0g) as a tan solid. 'H NVR (300MHz,

CDC13): S = 3.83 (3H, s)Ncg, OHg), 7.48 (1 H, s).
5 PREPARATION 3 3, 5-Dicyang bxybenzene NC OH CN
10 The nitrite of Preparati @ 9. 60g, 60.7mmvl) was
added portionwi se to a stirred” suspension of
alumniumtrichloride (32.4g, 243mvpl) in

di chl oronmet hane (250nl) at O0C under nitrogen. The
suspensi on was heated to 45C and stirred for 6 days.

i’rﬁgﬂﬁ@@gé{/ﬁ%&w@ﬁgl(g%OEg? PQ% fé 3@%@ gﬁ)ﬂ?oaqv_\gae to a stirred
byspransidrorofc adaminigesorighloride @48pinel  imndichlpgsomethane

gz%ﬂhlz b B°C URRRISHiPHgdrRS ThEI duspEnéiBh was MeBtddEfo a6°C and stirred
oom t enperat ure, e resulting solid was col | ect

tof & days. af hereacikemwas oeked e e iRMBerad eodt gauffousty poured
Qgﬁﬁiéb%B@wﬂﬁpg}?ﬁggfi}rgtécggﬁkgidﬁﬁﬁbGadic'ﬂ g%goﬁgrmlas: added dropwise
a0 408 16 el SeeRyion RRRaI i TRRNBRLAS of rdop) efiporature.
Thie MbBUI{iAG Guid, waZDEbBcte® by filtraior(, washédd withsgatemand dried over
Ehosphorus pentoxide to provide the title compound (7.83g) as a tan solid
containing approximately 11 % starting material by "H-NMR and microanalysis.

'H-NMR (400MHz, CDClg): § = 7.36 (m, 2H), 7.56 (m, 1H).

PREPARATION 4
3-Oxobutanoic acid

0 0O

HSCMOH

Sodium hydroxide (37.9g, 0.947mol) was dissolved in water (770ml) and was
added dropwise over 20min to 3-oxo-butanoic acid methyl ester (100g, 0.861mol)
(Aldrich) at room temperature with stirring. The reaction was stirred for 18 hours,
quenched with ammonium sulfate (700g) and acidified slowly with a solution of
concentrated hydrochloric acid (21.5ml) in water (250ml) with ice cooling. The
reaction mixture was extracted with diethylether (6x200ml) and the combined
organic extracts were dried over magnesium sulphate, filtered and concentrated
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PREPARATI ON 4 3- Oxobutanoic acid OO0 25 H3C~ COH
Sodi um hydr oxi de (37.9g, 0.947nol) was dissolved in

wWoR0e0241F70mM.) and was added dropwi se over 20PETIR2003/003946

3- oxo-butanoic acid nethyl ester (100g, 0.861 nol)

(Aldrich) at roomtenperatureddth stirring. The

reaction was stirred for 18 hours, 30 quenched wth

amaenreducedl prassurerioQupvidedha ditldidongmbuaid@Esy2g)i dha pale yellow oil
. . r .

Rl 28 g R SOR R EREL SRR (o died i HNWR).

m xture was extracted with diethylether (6x200m ) and

' HEN VIR P4 0T HZO OIATL )¢ SexXRIGEEtss 3MeBRAoN! b @' ®H-keto), 3.51 (s, 2H-
gggﬂeglﬁmbs% hate, filtered and concentrated WO

1 8P%1 By %’N')szoos/ 003946 20 under reduced
pressure to provide the title conpound (58.2g) as a

I il which was a nm xture of keto: enol
FRERABAASS

observed in 1H NVR). 1H NVR (400MHz,

dECydpprapy=18-botanedicdieg- enol ), 2.30 (s, 3H-keto), 3.51
(s, 2H 5 keto), 5.02 (s, 1 Henol). PREPARATION 5 1

- Cycl opropyl - 1, 3-but anedi ong 0 @, H3C 10 Magnesi um

turnings (3.04g, 125mmol) slispengied i n net hanol

(145m ) were heated to re er nitrogen for 1

hour, cooled to roomteﬁﬁerature a he 1E - keto

acid from Preparation 4 (25.5g, 250 ) dissolved in

met hanol (25nml) was 15 added dropwi se with

i ce-cooling. The reaction was stirred for 1 hour at
Mézgnesinpiiraings e(3a04dy,t h25molole stisperzded ipvadthandér(145ml) were

) . t _
g&é@%eﬁﬁh%mo%rmé oégfgégﬁengmgd 4 SGH tgﬁ'f(pgetrg?re and the B

. 1 c aci .

10 agisgenp| Hrepagatiansd (2528, 25pranwé)t<§a§s¢lweﬂmmtﬁéhanol (25ml) was
(addedildropiise avitpoimslsbiolifh daried feattich s JHRPEAMOY 1WRSur at room
3?'%%%5%8”' o§v¥|hse Lin%ﬁr nltrogenﬁj{%@g Thi s, was to qive th

! %098 Ne. T Wan fenpue i"fGARCed Prese to give the
abayresiem saltiefl thes agids oMeanwhilen cydloprsparietcartyerylideacid (9.91ml,
51%%%&) Wad fissONBdif Ay 18ARaRNdS G0 &Hd Eafonyldimidazole
(22.4g, 138mmol) was added portionwise under nitrogen at 0°C. This was stirred
for 1.5 hour and the magnesium salt from above was added as a solution in
dimethylformamide (100ml) at 0°C. The reaction was allowed to stir at room
temperature for 92 hours and the mixture was poured into 2M aqueous
hydrochloric acid (85ml) then diluted with water (170ml). The mixture was
extracted with diethylether (6x200ml) and the combined organic extracts were
washed with brine (3x200ml), dried over magnesium sulphate and concentrated
under reduced pressure. The residual orange oil was purified by flash
chromatography on silica gel eluting with pentane:diethylether (100:0 changing to

90:10 then 80:20, by volume) to provide the title compound (7.39g) as a yellow
oil.

"H NMR (400MHz, CDCls): § = 0.89 (m, 2H), 1.08 (m, 2H), 1.59 (m, 1H), 2.00 (s,
3H), 5.61 (s, 1H), 15.62 (s, 1H).
LRMS (electrospray) : m/z [MNa*] 149.
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tenperature for 92 hours and the m xture was poured
into 2M aqueous hydrochloric acid (85ml) then diluted

wowrah/onaser (170m ). The m xture was extract eRCTHR2003/003946

di et hyl et her (6x200nl) and thg combi ned organic
extracts were 25 washed with Btine (3x200m ), dried
over magnesi um sul phate and concentrated under
PBEPARAPIQNSUre. The residual orange oil was purified

ilica gel eluting with
SXHIORSLcyEB 9%-8 g n%angl ng to 90: 18 then

80: 20, by volune) to prOV|de the title conpound
(7.399) as a yellow oil. 1HONMR (400MHz, CDCI3): S
=0.89 (m 2H), 1.08 (m 2
3H), 5.61 (s, 1 H, 15H€7(s;
(electrospray) : mz [ MNa+] 149.

PCT/ | B2003/ 003946 21 PREPARATI ON 6
2- Chl oro- 1-cycl opropyl - 1, 3- but anedione 00 H3CC 5

GhiospimashyTaNaNes 555k 1 AEIGL e GRS (o ArFoltion of tert-
Rut§Rimrabhiunn stoynide gOBRITY; | 2.89fmRLIL )in udl@eﬁceﬂmnitnk@g(ﬁ)ml) under

&h@b%ﬁ@trgﬁﬁe{eﬁﬁ%&sﬁg%ﬁﬂﬁ onw %g%%oége%ml %e diketone

ficmt Bieparation(36(ML39was. gmmnl)amwd@aemntﬂlﬂ |(8Guwend) WS then added
féﬂ; Sc;?y aﬁtﬂMIéé’%o‘afnoWéff Sﬁyf@H&hﬁ%ﬁ&eﬁ%@% é%s%aﬁﬂﬁmmmol) The

reacti on stirred

ieSGHaN AfAs BiEewiaL 0P dOnAS RPNIR aRd e IiKkire rwaS( @ Rl with water
ﬁ?bﬁﬂ)?t@ﬂrémtéb \Qltl@tdléih?tdﬂfﬁér (MMaﬁ@md&ﬁm andutde combined

HPREPRAES wiB e ova uhBE S SwBbAES [EEd andgencentrated
mmbbrcredupedq:seswreTh'mef essidlued loiloivks \passifipd royf flash bigromatography

&l 4 B8P Bl Pl (4801 oFCrIcih 1 85:5 then s0:10,
l%vqlume)tis: providenhe {i Ltbipmmguﬂ_dﬁgw?as@ eQlapdessdoil.
(5.76g) as a colourless oil. 1H NWR (400MHz, CDCI3): S

T AMA B coelf 8 My @ m, 2 1 .48 (o 2h), 2:54( BH), 2.42 (m,
1H), 15.78 (s, 1H).
LRMS (electrospray): m/z [M-H*] 159.

004/ 024147

PREPARATION 7
5-[1-(Cyclopropylcarbonyl)-2-oxopropoxylisophthalonitrile

0O 0O

NC O

CN

Cesium carbonate (6.01g, 18.5mmol) and the phenol from Preparation 3 (2.66g,
18.5mmol) were added to a stirred solution of the diketone from Preparation 6
(2.469g, 15.4mmol) in acetone (75ml) under nitrogen at 60°C and the reaction was
stirred for 3 hours. After cooling the acetone was removed under reduced
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1 H, 15.78 (s, 1 H. 20 LRVS (electrospray): niz
[ M H+] 159. PREPARATION 7

WG 2402084y | opr opyl car bonyl ) - 2- oxopr opoxy] i sophP¢EIBMOI/ (03946

ile 00 HC NCO 25 CN Ceﬁégm carbonate (6.01g,

18. 5mmol ) and the phenol fro reparation 3 (2. 669,

18.5mmol ) were added to a stirred solution of th

PreREHshand tiaen esidym wasi Rattidonqdbbawpen BN AfHaOHS| hvdrochlonc acid
@m@hﬂ 9n67<§6ﬂ1brdiﬁé’iﬁbné'(ﬂ09§mn The e@0§ rIHa%ef\ﬁa@tsbparated and

%ﬁgaﬁ ﬁ'&&%?é@ﬂgi&a 'baﬁrl @Z)ﬂ?pgorganlc components were

ed I@é@ﬁﬁé@@@éﬁl s@iphatee andr coremhtrabed uesied reduead pressure to

06ohe 4 EEmBRURER Al BSR Bl e aqueous phase

was separated and extracted w th dichl oronet hane

'(H_’@Jmh 45@%—1‘20@3@!@& 30L 90 (mCOARONGYL(Fn, WH)E1 ﬁ(rﬁ 1H

nesi um sul ate and concéntr at ed unde reduce?i

%H)agsﬁ? ; gH) 5792\»(@ fh: title conpound as a cream

B H CDCI3): 8 =0.92 (m

D g Lty 109 (5. 3ty 7. 47
(m 2H), 7.62 (m 1 H. LRVS (electrospray) : mz
PREMRA'GDN 810 PREPARATI ON 8

1.99 (s,

jtrile

CH3 H
XN1 N 15 Hydra2| ne hydrate (298pl, 6.16mmol) was
added to a solution of NR iket o
CH,
O
/
NH
~ 7/
N

Hydrazine hydrate (298ul, 6.16mmol) was added to a solution of the diketone
from Preparation 7 (1.50g, 5.60mmol) in acetic acid (22ml) under nitrogen at
room temperature. After stirring at 50 °C for 18 hours, the mixture was allowed to
cool to room temperature and concentrated under reduced pressure. The
residue was partitioned between 10% aqueous potassium carbonate solution
(50ml) and dichloromethane (50ml). The separated aqueous layer was washed
twice with dichloromethane (2x50ml). The combined organic components were
dried over magnesium sulphate, filtered and concentrated under reduced
pressure to provide a pale yellow oil. The crude product mixture was purified by
flash chromatography on silica gel eluting with pentane:ethyl acetate (75:25
changing to 67:33, by volume) to provide the title compound (1.20g) as a pale
yellow oil.

'H NMR (400MHz, CDCls): § = 0.75 (m, 2H), 0.85 (m, 2H), 1.60 (m, 1H), 2.10 (s,
3H), 7.40 (s, 2H), 7.60 (s, 1H).
LRMS (thermospray): m/z [MH*] 260.
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fromPreparation 7 (1.50g, 5.60mmol) in acetic acid
(22m ) under nitrogen at roomtenperature. After

wa@tionop41g7 at 50 C for 18 hours, the m xture WaBCHIB2003®3946

to cool to roomtenperature ggd concentrat ed under
reduced pressure. The 20 resi @te was partitioned
bet ween 10% aqueous pot assi um carbonate sol ution
PRERARATIONI & hl or onet hane (50ml). The separat ed

QQF@@\}'éldp?d@\ﬂ BARRHWALS ed tettaMyetpo-BiH-BydncdLy RQTERIIR M Bf-pyrazol-4-

ﬁ & The conbi ned organic conponents were dried
QQQE@M—&I Il phate, filtered and concentrated

under reduced pressure to provide a pale yellow oil.

The crude product mixture wagypurified by 25 flash
chr omat ogr aphy on sil eluting with

vol une) to provi de th

pent ane: et hyl acetate 25 changing to 67:33, by

| e conpound (1.20g) as a
pal e yeIIowoiI.lHN(4OWHz, \S =0.75 (m
2H), 0.85 (m 2H), 1.6®(m_J 30 3H)
7.40 (s, 2H), 7.60 (s, 1 pray): mz
[ MH#] 260. WO 2004/024147~EC7 B 003/ 03946 23
PREPARATI ON 9
5- ({3-Cycl opropyl -5 hyI-1-12 (tetrahydro 2H pyran- 2
-yloxy)ethyll -1 H pyrazol -4- yl}oxy)isophthalonitrile
NCCN CH3 XN NO-~O 5 To a stirred solution of the

Y AR Be S ALEP ) PRI ST Pond BB obo, 1 srm i
(immtbyﬁﬂmwrem% (AWM asQ'$pwesi agdadchsediver bydrisiel (70n1g oka 60% w/w
Sl oGl SinMARISnbRIGRRM WBE deftidletttheldboling bath was

ture was stirre s
FTIpYath Eiifletheomb3preriast HiTechat SaPTR jasP@IAIUre for 30 minutes. A

gol(xﬂorbfoaﬁle xmbhﬂiet efraRit e Ap ngaﬁ4p4264§| 75nn7r5n)mo|) in
r Wwa

Pretfuimamics) () &F §méé9enéﬁ86l%b oyt ggpdr fixture was
qaemhe(c{zﬁyrb)idamd ofasatex (20mel) eddwrashexiiradied witnedichloeorhdthane (3
w. ﬁﬂ%) Thyk%éﬁﬁﬁ’g@%?garﬁé SBMFonSAIPRRRN R sHEL Wit ARG (2 x 20ml),

rine
dried over magnesium sulfate, filtered and concentrated to give a yellow oil. The

crude product mixture was purified by flash chromatography on silica gel eluting
with dichloromethane:methanol (100:0 changing to 98:2, by volume) to provide a
mixture of the two regioisomers (594mg). The two regioisomers were separated
by flash chromatography on silica gel eluting with toluene:ethyl acetate (100:0
changing to 80:20, 75:25, 67:33 and 50:50 by volume) to provide the title
compound (257mg) (less polar fraction) and its regioisomer (90mg) (more polar
fraction).

Less Polar Fraction

'H NMR (400MHz, CDClg): & = 0.78 (m, 4H), 1.55 (m, 5H), 1.67 (m, 2H), 2.12 (s,
3H), 3.45 (m, 1H), 3.65 (m, 1H), 3.75 (m, 1H), 4.04 (m, 1H), 4.18 (m, 2H), 4.53
(m, 1H), 7.40 (s, 2H), 7.59 (s, 1H).

LRMS (thermospray): m/z [MH'] 393,




15 dried over magnesiumsulfate, filtered and
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Pol ar Fraction 25 1H J00MHz, CDCl3): S = 0.78 (m
4H), 1.55 (m 5H), 1. 2H), 2.12 (s, 3H), 3.45
(m 1 H, 3.65 (m 1H),; kM 1 H, 4.04 (m 1 H),
4.18 (m 2H), 4.53 (m .40 (s, 2H), 7.59 (s, 1
. LRMS (thernospray): MH+] 393. WD 2004/ 024147
PCT/ 1 B2003/ 003946 24 Mor ar Fraction
5- ({5- Cycl opropyl - 3- net hy 4’2 (tetrahydro-2H pyran-2
-yl oxy)ethyl]-1 H pyr ~ 4N y
_l}oxy)isophthal onitriN/e NC ~OT D5 1H
NVR (300MHz, CDCI3): S =0.68 (m 2H), 0.85 (m 2H),
1.53 (m 3H), 1.72 (m 4H), 2.10 (s~3H~ 3.51 (m 1
H, 3.72 (m 1 H, 3283 (m 1 H, 4.17 (m 1 H), 4.35
(h‘hNMFI) 300MEE, GDCIL): IS)TO768BT1(8H L85 (i, 29i),(!;53](n|ﬂ)3H) 1.72 (m,

é@ﬁ&%&%@%%’ (15 P S it B o fHA & 17 (. 180, 4.35

{ror 2d),a4.58 YmiNCHENY.38 (s, 2H), 7.59 (s, 1H).
LRMS (thermospray): m/z [MH"] 393.
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I \ CH3 N~OH (~) X 5 or a pharmaceutically
acceptable salt, solvate or derivative thereof. 2. A

w@b@rorgaeut i cal conposition including the conpPurB2003/003946

formula (1) or a pharnaceutigglly acceptable salt,
sol vate or derivative thereof“Yogether with one 10 or
nore pharnmaceutically acceptable excipients, diluents
CLAUdBri ers. 3. A pharnmaceutical conposition according
to claim2 including one or nore additiona
t herapeutic agents. 15 4. The conpound of fornula (1)
br al B%QPﬁﬁE@OﬂNEJPWQU@dBeptabIe salt, solvate or
derivative thereof, or a pharnaceutlcal composi tion
according to cIaNn12 or 3, _for use as a nedi canent.
5. The conpound of R N) or a pharmaceutically
acceptabl e salt, sol 20 or derivative thereof, or
a pharmaceuti cal conmpgsftion according to claim2 or
3, for use as a reverse trGhscriptase inhibitor or
nodul ator. 6. The compound/of fornula (1) or a
phar maceutical |l y accept salt, solvate or
derivative thereof, or \Qha+ euti cal conposition
according to claim 2 TN 25 ouse in
treatment of an Hi genetlcally rel at ed ?etrOV|ra
infection, or a resulting acquired i mune deficiency
ébfggih‘aﬁﬁaéé’uti%@l abeepleBltalt R IveteBPHBAVAve Weredfa (1)
pharnaceut cal [y acceptable salt, solvate or
derivative thereof, or a pharnaceutlcal conposi tion

ECCOACwamaEthleamorﬁQoQtlom idcludiiny thbecarapofiagtafrfermbla (1) or a

apgrﬁlgg%qcﬂaﬁgﬁph@gg%égr{%p(e; q{,ﬁ%ﬁ\@é%?)%%ﬁ&%ﬁ?e therdBk %de%gr with one

edmoréphashadatitally 26c&ptabkecexdipients, dibugrdamd cafriers.
formula (1) or a pharmaceutically acceptable salt,
sol vate or derivative thereof, or a pharmaceuti cal
donmpdshhargraceyierldgargpesitien aCﬁprdzng)ﬂo glaifpg ipglading one or more
g@@m&ﬁg[tthé@péfun@ diefitssament for the treatnent of an

H 'V or genetically-related retroviral infection, or a
resulting acquired i nmune deficiency 5 syndrone
4Al Dphe compound of formula (I) or a pharmaceutically acceptable salt, solvate

or derivative thereof, or a pharmaceutical composition according to claim 2 or 3,
for use as a medicament.

5. The compound of formula () or a pharmaceutically acceptable salt, solvate
or derivative thereof, or a pharmaceutical composition according to claim 2 or 3,
for use as a reverse transcriptase inhibitor or modulator.

6. The compound of formula () or a pharmaceutically acceptable salt, solvate
or derivative thereof, or a pharmaceutical composition according to claim 2 or 3,
for use in the treatment of an HIV or genetically-related retroviral infection, or a
resulting acquired immune deficiency syndrome (AIDS).

7. Use of the compound of formula (l) or a pharmaceutically acceptable salt,
solvate or derivative thereof, or a pharmaceutical composition according to claim
2 or 3, for the manufacture of a medicament having reverse transcriptase
inhibitory or modulating activity.
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9. A nethod of treating an H'V or a
genetically-related retroviral infection, or a

w0 e®ulo241ey acqui red i nmune defici ency syndr onePCHIES)3/003946

conprising adm nistering an effective anount of the
conmpound of formula (I) or a Bﬁar maceutically 10

acceptable salt, solvate or derivative thereof, or a

8har biae aitthe ajonuoogrus bf famuladh ard phatroaceuioally asceptable salt,

g@)vaé & G’étrﬁﬁ%vé%?r%ro‘? P&Y & '&%ahﬂﬁc&ﬂ%@ %) p%%ltfoﬂrafﬁ&o?dm to claim

arnaceut ca acceﬁ ?
el aforythe m;argﬁactumpéha m@@p@@@gt fqr5tq ;{reatme t of an HIV or

g@ﬁ@iﬁﬁﬂl\%&élﬁibd)%t?oﬁ@mé%rpforf@ rr@%dlﬁﬁ?g @lbhbu,recﬂ ‘ifh}mme deﬂcnency

Y’?‘;')O(“\?If"?§ 1) with the conpound of forrrula (V) 20
H2NNHCH2CH2OH (V) or a salt or hydrate thereof;

004%%3@@ 09?44@\@%?29%8%6 erdiceflcretafid ﬁétk%@f rection, or a

(esliting acguiredamnalihg uafld:lagc;agmﬂron‘fe AIPS) comprisingsdministering
LA~ SrieciOaniotinY) of e SedthPbGtd Ot fhiuyRt ()Y @rt &epeatinaceutically

acceptable salt, solvate or derivative thereof, or a pharmaceutical composition
according to claim 2 or 3.

10. A process for preparing the compound of formula (I) or a salt, solvate or
pharmaceutically acceptable derivative thereof, which comprises:

(A) condensation of a compound of formulae (Il), (VI) or (VII)

NC CN
CH, CH,
0 0
— 1
o L
o o)

{0) (V1) (vit)

with the compound of formula (V)
HoNNHCH2CH,OH (V)

or a salt or hydrate thereof;
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10 (©) deprotecting a protected derivative of the
conpound of formula (1); and optionally converting the

w@eoovpozid7 of fornula (1) prepared by any one 0PCT/IB2003/003946

processes (A) to (C) into pharmaceutically acceptable
salt, solvate or derivative &Rhereof. 15 11. A
conpound of formulae (Il), (VI), (M1), (MI1l), (I1X
@) (Xalkylation of the pyrazole of formula (XIlI)

NC cN

(XIi)

with an alkylating agent of formula (XIV)
Lg-CH.CH,OH (X1IV)
or a protected derivative thereof;
(C) deprotecting a protected derivative of the compound of formula (l);
and optionally converting the compound of formula (1) prepared by any one of
processes (A) to (C) into pharmaceutically acceptable salt, solvate or derivative

thereof.

11. A compound of formulae (lI), (VI), (VII), (VIII), (IX) or (XIII).



