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ANTI BACTERI AL POLYCYCLI C UREA COVMPOUNDS The present

invention relates to conmpounds which denonstrate
wa@ndiosloaeeri al activity, processes for their PCT/GB2007/004706

preparation, pharmaceutical conpositions containing

them as the active ingredient, to their use as

nmedi canents and to their use in the manufacture of

_rre?li P?‘_'mbﬂ\_lé DERIATIVE USED IFGRITREALTING dP-IEEI\lrI]@KiI\m |
infections in as humans. In
particul ar thF@E#%bgh?ggﬁgwgﬁggggé?%ﬂ%%%pounds usef ul
for the treatnent of bacterial infections in

war m bl ooded ani mal s such as humans, nore particularly
to the use of these conpounds in the manufacture of

medi canents for use in the treatment ' -

o B s o AtteOo A B R ETE M nd e HRE B Reuriy
activ b}, 86 Prabésoddbr pregaral isadhagionglound) novpininiiyceation commpsitions

expr ess serious concern tha% tBe evol ut,i on of. "
compisingishgh xcqmnopad aikda thegtse T sus gcpmperndias ap ALivVE Jhgrapsptic
ageﬁ\pich currently avail able antibacterial agents will be

Ineffective. In general, bacterial pathogens may be
cl dsheifokings are chemotagticGyiolkings dhat arg eelepseddpamvile yatisty of cells
t i 0 Ot 6 1M toV€tes of
to L B c 1 B g B G B R e e Lol v
inflpmatratigrens! dsoplgernetainlte matgmtidedf ¢edls hEihe HgMHNHIVSEH.

spectrumof .activity.. Th
ot P 2 B5orlal ok i o P FRENAG R lont RS AEEHE Shrious
diséas&@mnp dsbideseinalnding@sthmia anCalbengin dyedses; es pall hogeeisimune

Gram posjtive pat hogens, for, ex | e aphyl qcocc
pattilBr GOk 1 o A B0 RS B o LR g el pred
moR@AlEd £th 3Fdwing SRRF@ANY 0PEAUDE pRficihdhathenebaibyendonsdrved

resistant strains which are both difficult to treat
fous avptedne mptify Fhe cheraqking aerénpilSn bR 41Vi5d Sp §yvo main groups

21U : i Syg X ex-ef GRa $lysalye &C-
e B B B B BB o aue S s vt
C, 6NBIMhiliesreTidse hdeldisting@shies toarntie msiagfih single najat doideinsertion

st aphyl ococcj hﬁ«)%?, Penic%%lin resistantl.
betweereie SELRIONUIMN Bt BHTAE ST IHTF FTHIc8UTES FIEYEHD

Ent e£0C9¢ eUhEREIEhsshclddesepéell fotdne chetdoattiac@hts Yind activators of

effective antibiotic for treatnent of |ast rego o%)
neuftophily weh at inferlodritnh(Hod) andnsueriogarRing oriily cﬂ%{fé’u :

Vangpy G theh ket tAP fREhIReRiHir PanSTRSdrndE REk Mdt h

various toxicities, including nephrotoxicity.
lynFahotyies ro net, neatephils stchi anpompa mongcy tedhemgtietieproggins 1-3 (MCP-

e ' . 0 . , LS and
o ARRIER A AT PR AR AR XERRAPE Elbsotfan
Se&bedylYothtlh and b deriophadelieSanmgenytsoteias $o.andl 1p @4 -1 and
effective in the treatnent of Gram positive pathogens.
MPHdbe is al so now i ncreasing resistance appearing

t OV\@fu]q}:é AP HethonsiedBRatind AEbAGH thiteRRLRABE e altdiated by

macr ol 1 des used tor the treatment of upper resplrato%£
sulifamites bHif eceteinvoypled woepternsmepneyvhidyarathe regeniersiegignat

raj j dj . d t '
oCi, feGu ERRrY: CoRoB, (ks {EAEE LS (RS eCRTACERS con,
COR [desHORA(ICRURL| EHCRG ané U&IRAntThesegackpss reptesett goddtargets
on-goi ng need.to devel pp, new antj biotics articul
for R P oG SRS R RL AR AT Shrsro iseT s Sl e
treG AL RO MHiNBdREMRTRESR eaMhe tidse Gletigasd abexyr i bonucl ei ¢
acid (DNA) gyrase is a nenber of the type || faHI%% of

t opdhe GBS Faestor PEessed 08| T-APheqys) BRRCKIes-Jpafrplipges

g&}lﬁi i b RATRRY Xell thpes) - Thesdbtckt arf¥Bspofi@io 1
de |oéﬁgﬁg%géég%%g@413).eTéﬁé Iletopois%nergges J?gm?he

free energy from adenosi ne triphosphate (ATP)

hydrolysis to alter the topology of DNA by introducing

transi ent doubl e-stranded breaks in the DNA

catal yzi ng strand passage through the break and

resealing the DNA. DNA gyrase is an essential and

o o N . o o o
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chronosones produced in replication. This enzyne is
closely related to DNA gyrase and has a simlar

wo edosameei ¢ structure fornmed from subunits honPdDGB®7/004706
to Gr A and to Gyr B. The overall sequence identity
bet ween gyrase and topoi sonerase IV in different
bacterial species is high. Therefore, conpounds that
target bacterial type Il topoj sonerases have the
potential to inhibit two targets in cells, DNA gyrase
and topoi sonerase |V; as is the case for existing

R L A LA S

(RANGES), mfiacaphagranfl@aninatosy, proteiils @(IP)GVIH b aud WIOP-0p asd addocyte

he cou I ns. e j,nol ones (e.g. ciprofloxacin). are
TN f@%@@f’fﬁ‘ﬂ%h’ﬁcﬁéteri als that inhibit the DNA

br ealhig eesanginrtBe!RlcAMnRES dﬂébllsyoﬂiﬁe ﬁlhﬁn@@w&ﬁ t@81bs bf @Bease. In
the Gyr A subunit coval ent]| npl exed wth

gy disgages ikis theerils Rxpressing C(.)‘ll WthMC@rpt@bqltgﬂ d1rem @dndirectly, to
ti8ueldamBaY - C(ﬁée quirtly, 3Ritind RO RLEFmRht sfthSe % %Ieﬁmal ina
anti bact eri al s also inhibit topol sonerase |

widesighge, oftdinsasssi mary t arget of these conpounds vari es
anon r essf.ul

2o BCRBIENETs L DRUOR: e B 0RR PP SESF s
entat cels oBk)ckmgtﬂteeret@tcg etith(@PER mrtmwamcﬁnﬂlmmg mcnpﬂrras e

1%%%%1 3t ?%Ev%l %W &%rpergtg £ geél% iﬁ) v1ral |1nr}ec%1%\r§.e ral
Str ephﬁﬁﬂﬁ@ﬂfsﬂfyt%éﬁﬁ@pl%@dlmegtwe%rgleclog&pi;ﬁ,
ectli ous seases - n
pLAGERETbodih Rl 2B 104 850° Bie fF iarkesrssompgndsis GRS
@, %iﬁho?dﬁﬁ@nﬁ)‘ ﬁ%p(ﬁethym\gkdﬁ?l)ﬁge@&lﬁ hf}@{%ﬁ;pg}g 4- gaﬁlethyl-S-

prevents t hei r se in children

(tsﬂk@rpmetbyl)ﬁﬂ-l Rootiazattd- Yi]plwqmrdé@t(Comp@atoz @omaegxdsoﬁM)The

Iy
BSOS OGOl S5 Y oy B0 e
bcnetﬁeml plsrmacenii¢at ptopextionoer ﬁlofnparaqm OonipomdsA There are

*hat TRoRSRRE P P A R PR Bty Aol

4(y|14ak-\4(allRI 3R)/§& (m&ﬂhmmmm -iiethP DBl -(hethyisulfoapl)siperidin-4-
gh 83-303). The coumarins are natura

y Pr88¥11 ’gerll(%ff @Fed from Streptonyces spp., exanpl es of

whi ch are novob|OC|ns«phtH£ob|OC|n and counernycin Al.

Al t hough these conpoynds are potent inhibitors of DNA

gyrase, their thergoeéwic utility is [imted due to

toxicity in eukaryptes|and poor peﬁet ation in

Gram negative bacte 997, Trends

M crobiol. 5: 102-10 product cl ass

of conpoundk Z ‘ it is the

cycl ot hi al i di m (1

Strept onycesfi al 1994, J .

Antihiot. 47: 33 i Vi i

DNA gyr ase, cyckpthialidine is a poor antibacteri al

agent showing activity only agai nst sone eubacteri al

o B s Rl I A T Rerie | i bitors ¢ hat

tar g&mitﬂbbaoharmbutmatly adceDhlile galtsasauderdidtadpitios sattsr(adtabis)

Kk r _ex | e 0 cont aj ni

<85 SRR PSS b AR B B SRR
taviat8 B2 DRalath, Methiydiphahateeh-eolameaiFionste 0P fRMLBAS are
described in patent application WO 02/060879, and
pyrazol e conpounds are described in patent application
WO 01/52845 (US patent US6, 608, 087). AstraZeneca has
al so published certain applications describing
anti-bacterial conpounds: WXR005/ 026149,

WO2006/ 087544, WOR006/ 087548, WO2006/ 087543,

WO2006/ 092599 and WO2006/ 092608. W have di scovered a
neMIcIass of conpounds mhlch are useful for |nh|b|t|ng

™R I A o o o o o nN N a




one or nore R7; and wherein if said heterocyclic ring
contains an -NH noiety that nitrogen may be

wopiosoTkty substituted by a group sel ected frpen/E8200RB04706
and R4 are substituents on carbon and are each
i ndependently selected fromhalo, nitro, cyano,
hydr oxy, am no, carboxy, carbanoyl, nercapto,
sul phanoyl, G - al kyl, C2- GaEkenyI C2- 6al kynyl ,
Cral koxy, G - al kanoyl, Cral kanoyl oxy, N-(C
-6a|ky|)an1no N, N-(C . 6al kyl) 2am no,

-06 alﬁﬁll :(c)% 9 ar ﬁﬁe 1|nb£\r& F%Jx ?%éﬁfﬁ[{ as’ﬁ%{e (%d\éh as Fi%/drate) and the

p&he&ﬂtﬁa@éntﬁalekmypass%sanbmylvatec alkyl S a vvher einais O

to C al kox bon al koxycar bonyl am N:
\ . EHegyrpeRad b Bient Vet es o oo b A s udere

chess@Idlfs\aosed m@mw*smnomoomr(m;zmsyim%% or

heterocyclyl R 10-; wherein R3 and R4 |n ependen é ¢

eac EsekerPlaethe srmpnynd ghtle pesat HWWW@H 6 RCBRPB BN %’;7“0“ 0
ag&ﬁgg&dgpﬁﬁmgga?)and wherein if said heterocyclyl

contains an - noi ety that nitrogen may be

optionally substituted b?«adéHQup sel ected from R12

mis 0, 1, or 2; whereinythe values of R3 may be the
sane or different; p ig 0,3Y1, or 2; wherein the val ues

of R4 may be the sane pr dijffferent; Ring Ais a

nitrogen containing 5 orN® nmenbered heterocyclic

group; wherein the n|tr00en drawn is =N-(lnd is ortho

to the R1R2NC(03: (gula(l) and wherein

i f said heterocycl ins an -NH noi ety

that nitrogen may Yae_goptional ly substituted by a group

selected fromR13 ; [Ring Bis carbocyclyl or

heterocycl yl ; whereim if said heterocyclyl contains an

-NHhoi ety that nitrogen may be optionally substituted
witht agcompourpl ﬁébmmﬂze(ﬂli ingthe Resencde dnsppripdate éihzbledfar example

oxy, -N(R 15)(R 16) and a nitrogen
1g%%ﬁ@6*ﬁ8f@?%% ?ﬁ%: wherei n said C]-6al koxy may be
optionally substituted on €arbon by one or nore Rl7;
and wherein if said nitroB I i nked heterocyclyl
contains an -NH noiety that\nitrogen may be
optionally substitut a p selected fromR18 ;
R6, R7, Rl11 and RﬂiNé?ézguﬂﬂtitUents ¢fl) carbon and are
each i ndependently s ted hal o, nitro, cyano,
hydr oxy, am no, carboxy, carpanoyl, nercapto,
sul phanmoyl , G - eal kyl, C2-6al kenyl, C2-6al kynyl,
féHowRalbk aéua,ubn with af aﬂaﬂfa;myé &gahonfd‘t'({llﬁ tbageat @yl e)xaﬂiprmnethyl
N, N-(C  -6al kyl)2am no, G .6al kanoyl am no, N (G .
n%ﬁP%WFBE%WBQﬁD N, -(G -6al kyl)2carbanoyl
G . 6al dovlpstd oiafoﬁﬁlﬁﬁ @[![12 céh BeSpréhakdd bir refbval of the protecting group

alkoxycarbon oxycar bonyl am no,
(Rﬁxmpm@apmpwapfw(w)o al kyI sul phonyl ani no,
carbocyclyl or heterocyclyl ;gwherein R6, R7, Rl' and
R17 i ndependently of each may be optionally
substituted on carbon by one nore R19; and wherein

r

if said heterocyclyl ins -NH- noi ety that
nitrogen may be gqigi aII ut ed Ré a group
sel ected from R20; Rl Rl hb |ndé ndent |y

sel ected from hydrogen, Q - alkyl, Ci- CnIkCMy, a -

al kanoyl , carbocyclyl or heterocyclyl; wherein R15 and
R16 in de end t f

Iy U e
hiyfirogaiatiof goeéamptd yidrapen imihe preasnce bfballmmmtqn daktain catalyst);
nitrogen nay be optionally substituted by a group
selected fromR22; R3, R12, R13 , R14, R18, R20 and
R22 are independently selected fromC _6al kyl,
C3-6c¢cycl oal kyl, Ci - al kanoyl, G -gal kyl sul phonyl

C ~al koxycar bonyl, carbamoyl, -(G -6al kyl)carbanoyl ,
benzyl , ben2y|oxycarbony| benzoyl and

~A N ~A N ~AaA A ~A S N SN
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et hyl , nmet hoxy, ethoxy, acetyl, acetoxy, nethylam no,
et hyl am no, di net hyl am no, diethyl am no,
wo p@Bly192’N- et hyl am no, acetyl am no, N nethyl caP@EGBY107/004706
- et hyl carbanoyl, N, N-di net hyl car banoyl ,
N, N- di et hyl car banmoyl, N net hyl - N-et hyl car banoyl ,
nmet hyl t hi o, ethylthio, nethyl sul phinyl,
et hyl sul phi nyl, mesyl, ethyl gul phonyl,
met hoxycar bonyl , ethoxycarbonyl N—wethylsulphanoyl
N—ethylsulphanoyl N N—dlnethylsulphanoyl
PR Bl BRI T e M, SUABATEN e
aphysirochiprichaatd csmﬂuommpimmdih s not (i)

5-[2 no [

o1 1 - hpiBhiie SRR R be BEbAR R pipding of orpyly
ester or (||) benzoic acid, 4+[2-[[(4- nethyl-
1-piperaziny|)carbony| am no] \=4-thiazolyl] -, nethyl
emerlnsmmeMﬁ % C othds ofyfornula (1),

or pharmaceuticalTy =

abI salts thereof, the
fol l owi ng provisos al so—= a) the conpounds do not

ply:
% ﬁg é ﬁgxfe] "’ 't\)/? éteé%‘%e(ﬂué {)}5 ﬁl(sgématlﬂ}g ROL AL v%fh for example,
phéspherotyp eamch]lohda fahd repttjrerthayapdist sx fordedwith lay deyd hiydagive,

nzoi c aci d; iV S
gD 5y iy R GG S ah RS Y PHRERRed i og cetic acid in
rdffuki@ttblyib@yi no) car bonyl ] am no} - 5- oxo 4, 5- dihydro

H-pyrazol-l-yl)lsophthal|c Cld g/or @h n ring A
is albheoprauy of Ry mventipsrcan EPERIRY or @ a compotind of
fSHRied (vt ed with an optionally substituted heterocycle
or an optionally substituted N-(G -6al kyl)carbanoyl;
and/or c) when ring A |s|ﬁ3bﬁf%zolyl R5 is not

nmor pholino. In this specification t he term al kyl

i ncl udes bot h strai ght fandybranched chai n al kyl

groups. For exanpl e, | kyl ™ includes nethyl,

et hyl, propyl, isopropy owever references to

i ndi vi dual al kyl groups s as propyl af\) specific
for the straigh l'y. An anal ogous
convention applieqg -ther generlc terns. As used
herein, the term " >6hal oal kyl" refers to an al kyl
group that has from|[l to 6 carbon atonms in which one
or nore of the carbgn atons are substituted with a
hal o group. Representative hal oal kyl groups include
whered) LGMEaving:@roap, wigHz @Hamund of O UR(THACHR Brysomg, of a

SLrllgHg ? gué}fd O?aSSIIélﬁllcarb@Islat%S tgleﬁ]&fa & Q Sn{iﬁfe%lverﬂl(guch as

aommaﬂabr BBt rdone tthpertige thﬂ@@mpfeﬂ@m(ﬁﬁ)? or nore

grou i S e.understood that .this, defini.tion
ol Bl eompding GE 8 A GRS B OF RSP EARFEYA THEAER of pe
coRB6d FforuRUPANor the substituents belng chosen from
two or nore of the specified groups. A "heterocyclyl™
is a saturated, partially saturated or unsaturated,
nono or bicyclic ring containing 4-12 atons of whi ch
at |l east one atomis chosen fromnitrogen, sul phur or
oxygen, which may, unless otherw se specified, be
carbon or nitrogen |inked, wherein a -CH2- group can
optionally be replaced by a -C(O- and a ring sul phur
atom nmay be optionally oxidised to formthe
S-oxide(s). In one aspect of the invention a
"heterocyclyl" is a saturated, partially saturated or
unsat urated, nonocyclic ring containing 5 or 6 atons
of which at |east one atomis chosen fromnitrogen,
sul phur or oxygen, it may, unless otherw se specified,
be carbon or nitrogen |linked, a -CH2- group can
optionally be replaced by a -C(O-and a ring sul phur
atom nmay be optionally oxidised to formthe S oxides.
In a further ~aspect. of t he . |nvent|on a

1 . T T Y, 1 ' N |
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t hi azol yl, quinolinyl, benzothiazolyl, pyrimdinyl and
pyridyl. Suitable exanples of "a nitrogen |inked
whedosoooye! yl " are norphol i no, piperazin-1-yl,PCT/GB2007/004706
pi peridin-1-yl and imdazol-1- yi- "Rl and R2 together
with the nitrogen to which they are attached forma
heterocyclic ring" said heterocyclic ring is a
saturated, partially saturatgd or unsaturated, nono or
bi cyclic ring containing 4-12 atons of which one atom
Is the nitrogen linked to the -C(ONH of formula (1),
(XIV), (XV), (Xvl), or (XVIBhgy@m|the ot her atons are
sel ected from carbon, nltrocen, sﬁlphur or oxygen,
wherein a -CH2- group can_eptNonally be replaced by a
-C(O- and a ring sul phur{atom may be optionally
oxidised to formthe S—ox de(8). Suitable exanpl es of
this "heterocyclic ring" are nDr%hollno,
plpera2|n 1- yI pi peri gin ind i m dazol -1 -yl. A
"carbocyclyl” is a s3 , parttrally saturated or
unsat ur ated, nono or ¢l ic carbon ring that
contains 3-12 atorns; [
optionally be replaced by a -C(O-. Particularly
carbocyclyl Is a nonocyclic ring ¢vihaining 5 or 6
C ring containing 9 or 10 atons.
RSt ta J(;eun\zgia *o@ﬂ @BB@W?P ﬂgefjr RqiRgsaESPE (Yeh py |

NeBH(@Ae)t, ydfhereln Ax GOY@)HS N lan af%fﬁﬂéﬁ)egﬁnlé\yﬂs achld (such as Ti(OPr)4 in
xeny

cycl opent e cyclohexyl cyc
aﬂﬁ%h@ﬁgvmﬁﬂé{ Q% i nyl, indanyl or 1- ox0|ndanyl
par tTw@ﬁngemataﬂémf&fthes@ﬁegﬁwlrﬂéthods%re%gﬁ omlﬁ*ér&g
is a "nitrogen containin nmenber eterocyc
avgtleflp or pde @rfwarteﬁ &y Memt@@énﬁtlmda,maptmgﬂmawmom omlaptmg
Mre@mgmerggglggggggg NH group of formula (1)". Said
"het erocyclic group"” is a partially saturated or
uns akhercampayndaditecyredentinyéntign barvctiviny mop Fhanhadbutidad i
[ e a the nitrogen drawn in
P o it B8 R RO BB birhial Sl v PitE i Bptaonisd of
chqmokmg esvepteni(fphaxample CORA @btvithart mixEe usdd ireiBS treatment of
m@t H# S€qS ecified,. be, carggn or |tro en |inked,
Pty TanatBElon, pistiferive Op BYReaHal bR rdsratld by a

1nn1ﬁ(n@og1oanﬁ-rrﬁ:dfateﬁgh§h§e@ (HEud@hO 1B aYn BerRRHILABAboYns or tissues
XIdIS to formthe S-oxide(s The nitrogen drawn In

angl <t loppunodeficiency Syadiomy (AIRDULI e bond to the
R1 RZMeCOMPbhrr g Ifi‘&‘énﬂﬁ%nﬁ&g is% s%'oﬁ %Iﬁe Hﬁﬂﬂlbﬁfﬁg thelentry of

ot her side. Suitable exanples o
Viggsesi (seh as hpmagy @prwnodeﬁgmwirupwyzbhm targetmeﬁaaml WHerefore, are

of R’f){ﬁlE 9{ #E ngQIXIEtPﬂ] | i t¥dtion BY Gifagd (s éh ﬁalﬁgl)p‘}ﬁr gre%\tn{eﬁ %{Jzuaii“ecétlon

further aritircatiron 1s”requi
byoirugssr(Fubhlas WhM) ghdibe prevdntion ﬁmi/bmuaﬁgerm of &tiadd @imundn

Ikanoyloxy i s acetoxy. Exanpl es of
deﬁéggggﬁﬁoxycgng are met hoxycar bonyl
et hd\)cymﬂrriganylﬁ,lrther feameb Jﬁb@mo&mame@ﬁélpm@%@mﬂ3e@ 10f

e A T Ao AR S o o canpimoy)- I
m&%ﬁﬁpﬂl%eﬂfylsuﬁoﬁﬁ 1n—<ﬂ%§pr€§§lﬂﬁf§éﬁdnﬁt &O¥§1amaceutlcally

andpr opoxy. Exanples of anoyl am no
acfeg Hdherepf fonpsedna methog 106 peasmgrtafia varm Bleadpd asmel (such as
Grkoy! is 0 to 2" are nethylthio,
mar et hyIt i (%Qh%%ﬁg'ﬁﬁn& et hyl sul phinyl, nesyl and
et hyceerdinig dog furthex fatoteast tiod prégent inGailtion tieyd is pedveded a method

o M s W M-

Exanples of " ,iV-(C -6al kyl) 2am no" are
di-N—nethyIanino, di - (N-et hyl)am no and

N- et hyl - N- et hyl am no. Exanpl es of "C2-4al kenyl" are
vinyl, allyl and 1-propenyl. Exanples of "C2-4al kynyl"
are ethynyl, 1-propynyl and 2-propynyl. Exanples of
“"N- (G . 6al kyl)sul pharnoyl"™ are N (methyl)sul phanoyl
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Exanpl es of "N - (G -6al kyl ) hydrazi nocarbonyl” are N
- et hyl hydrazi nocarbonyl and N

WO e@sp71opy| hydr azi nocar bonyl . Exarrpl es of "N NPCT/GB2007/004706

- (G -6al kyl) 2hydrazi nocarbonyl™ are N N
- di et hyl hydr azi nocar bonyl and N -nethyl -N
-i sopropyl hydr azi nocar bonyl . Exanples of "C

- eal kyl sul phonyl am no" are ngthyl sul phonyl ami no,
|sopropylsulphonylan1no and - butylsulphonylanlno
Exanpl es of "d-eal kyl sul phonyl am nocar bonyl "

wafng BRbid athRharY |a@fﬁ‘aﬂ Gy ﬁéela%)ﬁ!wh treatment, which comprises
|sppropyls;@£hony anllnocarbony and

adr@]@tsi,qr@g lt® g,m@p,i M@ptnj\@MOun@{aln@}(ég &ifluoroethyl)-5-methyl-4 H-

I
12@0%1?%%5&1 IlII {Koﬁy ﬁ%?fgg ﬁ{én&p H’ryy 3 I&anpl es of
(theTsylowd Sonly Dpibeyditi-4 i Iprapy i biperidipg; | or alpﬁarﬁgacélmhﬂiwdccep@able salt
tconFound of formula (1), (XIV), (XV), (XVI), (Xvil),
lf II) (XIX), or (XX), may formstable acid or basic
sal t She ;lﬁegdan"c nvaitioh aBasasidel ﬂ‘iemﬂségﬂ’ ZB«L -an- &ﬁlu@ro@t‘h?l)@l-kﬁ&hyl-
s a,salt m pp prLi at, and p arnaceut|ca
B2 L s et LR S5 setiasgohenthrarmatonatinet hods
(rﬁétﬁﬂsﬁ&n&bﬁl%@mcﬂ@ﬂ%’l]pﬁﬁ?]}E%ﬁ&l}% Ya pﬁk’rhia@@itl%ally acceptable salt
phar maceut] cal | y-acce I'e sal'ts include acid
therraf.1ap 8 nedicpments fps ﬁxwlmnﬁ@ﬁ@g@m fferribe weatmeny pf rewsplant
S PR O L o SE oY L (e HERANE
aifirigis). siRespitiitary diseass a, fQI ekanple CORD rasmtrms{]smhras dreanebiial, allerglc
I T T T EY S —,
lawa:*oth_mm oranrmblkmpenfesp@jsivbndmg at rifiitis {dcofte, flkepdip)laerophic rhinitis

cal ci.u an organi c _am ne, salt for
OFSHAGHF T BE gL RSP BIRCHEP IR Sty P e el
rHhigté E[yéaﬂhﬂﬁihitﬁ infedicaPeRes Hﬁmbfﬂnb@lhﬁﬁt@sﬁhﬂﬁdmé croupous, fibrinous

- di benzyl et hyl ami ne, tris-(2-hydroxy eth%W1an1ne
pRAmbrangls B iR er serdulans rh@ltase pegsong|hinipssinplyding ghinitis

n&b@a?hi@%v&?o%ﬁ&n&tﬁﬁrﬁnﬁm SR B;Ehl&ﬂa@ﬂés%}ﬂnéj@&ﬁﬁﬂisj‘ 9

on the "'nunber of charged functions and the valenc

t he ampdasaspect drei pyesont ipvestied propidds the use of 4- [3- (1,1- d1ﬂuoroethyl)

|
SRR TATRE R RE PRS2 sk orp e Y -
(Im’tbxiwlﬁlnyl)plpemhﬂl ﬁS’l}p{'ﬂp&]’}p@Bﬂdlh@% a phdriabenticailyt deeeptable salt
h | t f d whet h .
AR R o e Blien {57 Sl Megiodcfos cxanenls pding
chmnieurmptot a¢ts/1twsdan at/OCRE $dcoptdr ddfiity oL &RPW e@hatoid
(XVI1), XVII) (XVIT1),

t he, far a

al(%hfé) marwa(rs&%godsé argmglawcﬁ(v%@@%f may exhibit the
phemprEaeshtioh atsa?mm%g wv(finralﬂda%etﬁynes fefy b ag 2 4- trlazol 4-
dravvlngs wi thin hi s Sp ecification ¢an represenf ony

Yl el (bR, 3Rhé- (%)ééjéﬂ%’lf@hﬁ%)d}bﬁ‘@ﬁh}’é-3f[éﬁmsthYlStllf¢f§’1)Pwebéln-4-

SRR Bl SR SR SRR BSRE W
medipahertfer exnpiea madicamsenhfor thegrdatmdnit nf thedmateidelthritio

3?%\/“1%%%%{11%@5& Ehe?&%sgrrltmla\%t {101}]%rgv1\$es( tﬁ;}h ngt (%{Jlle f@ lrﬁ'{huoroethyl)
mmmmmaz,ncmamn yi}gpl{ﬁﬁem) 3@(Blb5yd1ﬂmgoplien§/l)g x’ﬁﬁtﬁﬁll-il[le
ut o it.is t e under st oo
<f§631éyé g 13@8?{@6&%%%21?2&1 mwggpmr@af%uf%%cp@tab?e salt
theRbfEn i niABfAcARISINASIARRWMYoNMe ih HRtapy RS @xafnﬁﬂé"ﬁlodulatmg
which it has been possi bl e to show graphi cal herei n.
The sane applies to conmpound names. It wll be
appreci ated by those skilled in the art that certain
conpounds of formula (I), (XIV), (XV), (XVI), (XVIl),
(XVIT1), (XIX), or (XX), contain an asymmetrically
substituted carbon and/or sul phur atom and
accordingly may exist in, and be isolated in,
optlcally actlveand racen1c forns Sone conpounds nay

- a o . 1. i "
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i nventi on enconpasses all such solvated fornms which
i nhibit DNA gyrase and / or topoisonerase |V. There

wo edoBowoparti cul ar and suitabl e val ues for cerPEi/GB2007/004706

substituents and groups referred to in this

speci fication. These val ues may be used where
appropriate wwth any of the definitions and

enbodi ment s di scl osed hereingefore, or hereinafter.

For the avoi dance of doubt éach stated species
represents a particular and |ndependent aspect of this

nventi on In o e of 0 ounds .
R st By TS R 8T rRS kagfhtgt Y BBPHAREIe thevppatoid
aftiiRisPiO b vafrd Biodéd gmalf syel bé olgh), pyrlntdlnyl and

thiazolyl. In_a other enmbodi t t co ds
r epr SacdAyoR furf FWV’QG;(‘IET usetr% [édrlr’docgﬁ n‘gﬁ#ﬁ'énethyl"”{'
WVt%ﬁidl-thll]i[-Q(ﬂ@M)eﬁg‘i aftrubﬁbpﬁ&rym_meﬂgﬂ Myi- (XI'V) or a
harnaceutlca |y acce ptab e salt thereof, wherein R
(m@hylstéfonyéz)plpﬂghn-ﬂaryﬂﬁgromyﬁmﬁudlpe &F & PhumapRgcally qeegptable salt

tHeRIoF Y fhe (nlra}ilu%uﬁfm &flcaﬁg&f)ﬁi}h e t&ftretagﬁen@ ?fr'p ounds

represente or nu e conpqun )
(IHn(teartespiratary @ac@ pbmemeehlsebsyss bbainvaya lr(cmng?zhlpmv)obstrucave

FF)\’Q% ; %C & u? S%%!oel(%ﬁ?ﬁz ?S%t ﬁ\ 1%8§er51{51rete&§; ; %Setléﬁqugug% ?S ﬁg}nchial,
f 0 anmgla, 1(11ri,hs1cj dx it dTQ]IttstaBthde mmmtlaibfy chimicanpeioas asthma

ﬁ%{%g]tl? yﬂﬁ%ﬁ}ﬂ?ﬁ l@ﬁ%’é&ﬁ)hg{g}erfrsw g@(\;/f )bronéttle mc? as

or e@slﬁJ@ﬁnme&téhttleplabMe autt@l%m adiacb;@ncsmhﬁug drenealc rhitivarigdliding
R1, R3, R4, Rin and p are deflnedwﬁg for

f orlmylrlaca(qusa hweﬁ%?ﬁéhln%ﬁﬁéwtwl%‘tta gt Siepbonfdinits
J eB{eﬁﬁgﬁ&ﬁgsabiﬁeﬁrgfaﬁyﬁﬁhﬁﬁt)s 1n$lﬁtﬁn§839ﬁ8ﬁ@d§o Bbud He

invention aré represented by fornul a (XVIL)L R2 (XVI1) .
or pseugbraembereeensirbiaitispr srz;@@bmathu@usamsonai é]iﬂé’éfﬁ inofyslaeahpitis

S‘rzgxeljaé%%ﬁ%feas) PM@? i wﬁ%‘ut(lﬁ@arfﬁﬁomg?? erﬁgg ng an@iga &l

t hdisesay aasatipolypgsise fbmwididndyr 1ﬂmpathicant(31ls)1t1al(p)ﬁ‘.ﬂn)qnlz( XV),

(%)X}:lgi?ng tapqn_&)%{qli)la%t:m Eéeg ?%?udlfﬁ,(?‘te 5 iyel%f%qngﬁrs] %tli](gmgnune

26‘ @érﬁﬁdghﬁididp)éhdylhﬁdﬁmlmﬂathldg g?.tﬂhaﬁitdkyﬁysmh Bgdirldgihﬁiﬁ{ psoriatic arthritis
0XQ ui nolin n ridin

ot Reterbiiseemtiaiest d?%ﬂ%%ﬁ%f&ﬁ ﬁagﬁtyr%la? aEets fgjprosis;

$o r(ﬁﬂi‘xll ﬁ‘rcﬂdo}mecﬁw lidsue £eXd0delliff of AiWdcliloskRIétal ddsorddds dikab Mfiiry [for

enbodi nent of the conpounds represented by fornul a

(1 exangple/sports @nqyy] opdisqasa)aythitides (orpxample ghymatgid arthrttls

e €

( {ﬂ)%eré a{i@p;ls @Flﬁg}%&w@w& HG IR ECkald (sheH MihBrvertebral
enfdod |dngmteratnon orrtempmnpmnmbtslam eint degeneratiprybohe ramadglling disease

(1 Zﬁﬂpﬁ s)teopg%)\sll)sh%ag seg{el o(rxytg%;r)eb{ol:‘)lg) ]pf)gr (%%ﬁp Bts scleroderma

IS

C omsik&l dolﬁgeonﬁ/e pysue dtsﬁnylbl;, syﬂmdyllyhrthrepuﬂhlbmrepzenbwnial dlsease (such
wher ei n the yridinyl, phenyl or thiazolyl nmay be
op??BﬂHﬂP9l§ bstituted on one or nore carbon atons

(/W t(ikn@ﬁtﬁl &96s)Rbeasisldiopic demRARRS, b@ﬁta& Aeeskitite of otﬁér dcbrﬁatous
ounds rep resentedp fornula

( X\gipljmlggieS( Wbpqujroethj_ie@atl ig, é.rrch@a@}gn% %b?m@lﬁgg, btitlgms Phemphigus,
l‘%%ﬁ’cﬁﬁﬂ%?&é MTIE)%%) %Cecigafﬁﬁl% &Hﬁs Wa%ﬁtl&&%tﬁ&hﬁgmﬁ&e@us

and a C‘hal oal kyl. I n anot her
en‘@osinmtas,otvettheAbpm@md@omqmaés@nuwvw fornul a

bt BN s ARt bl St

(1 JmastoXbyis, Crehf’s disease ulcerative colitis, 1rr1tab1e bowel disease or food-
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(XVI) or (XVIl), pis 1. In another enbodi nent of the
conpounds represented by formula (1), (XVlI), (XV),

W@ 208871027 (XVI1), p is 2. In another enbodi meneCDEGBRIVE/004706

conpounds represented by formula (1), (XVI), (XV),
(XVI) or (XVIl), R4, for each occurrence, is
i ndependently selected fromthe group consisting of
car banmoyl, an N-(G -6al kyi ) cgrbanmoyl, an

, N (G - 6al kyl ) carbanoyl, a Cteal koxycar bonyl, carboxy,
oxo, hydroxy, a Cralcyl, a G - al kanoyl, a

N- (ddte balisiovynichia @Fﬂécl:ts reddtd o ALY kfor &bthpfe migraine,

| H1,2,4-triazolyl, wherein the

NG Nl 0BePRYD) car banoyl , Cl. 6al koxycar bonyl, Gi-

I Ky s
(63 kAﬂlogrﬁi re%%ﬁ&‘g '&% %nd\tlﬁ&h% rﬁ?iamz % % Qﬁé;@e%%%%pl%nﬁ%t oy of
s u bslnf:}t, thwti liger, ing, tone marrewcskirbencoatean® chidnkc gyak versus host
m){hge %d/o?nd wherei n the hydrogen of the -NH of the
[ zdyﬁ and |H 1,2, 4-triazolyl optionally may be
(DHepitlaa eldsuﬁs bihdigehis) Ahheinet’s disesandliipte 8életobis, dilgerosclerosis,

RS SRR SRRl GBS bl ks e bt

I né@ﬂ%ﬁﬁﬁﬁﬁd Ot s§eéBicli@shsy, eAMchiAR G, PlaPhimBIS] S ioit @fm th
Cl- 4al k A i k%%j e koxyQ - Za i myBsthenia

an8rapptype § @J‘P %%CWPB{%IG yskierae; jegsinophiliscazseis: hyper YgE syndrome,
seleBedse thubh %ﬁl%ﬁla%glb@r&?ﬁ%rﬂdnﬁgdﬁé s&isedal Ky, Adréhg@' a
I n anot her enbodi ment of the con‘poundas represent e
f otdienathiq thyomhoggtopemgppipitisorglisordess dfivemerstmalayele;
[11): (XVIll) or a
npdﬁgélﬁ%@g%%?ggﬁ{lﬁggﬂéée%é |l e salt thereof, wherein: X
| S CFha)preN,nt anchtieg Suriter pro6idesearinethed oﬁﬁrgdtmg b cherbokimd mediated

T T A
asninbil) waideh @Jﬁnpmi@eb’s&dﬁﬂméterlrﬁgt’lﬁ g\m@m?am% ﬁée#;df G%dgﬁ'ge@fril@sglﬁ ZIIL sleffectlve
T RO N
dﬂl)ﬂ(’%élb?héfﬁrl)t1-ﬁlfeth%h@-[P@H&Hﬁﬂﬂﬁ)n?ﬁﬁﬁ&ﬁ%ﬂh%pm{)yﬁi&fﬂ%}ihﬁe ora

i s selected Tromthe group consisting

P]Eﬂ“mﬁ??é‘ﬁ%u,y aﬁ‘jﬁﬂa@leﬁylt theggo§ t hi azolyl. I'n anot her
enbor qi o Al 4391 GORAYBR gngﬁegﬁﬁw?z%&oﬁ- Wi

(XVIT1), R29 is select group consi stin
{(d#ral"dﬁr@ls diflhvraphenyl)-1 -maetblyBhid Agrethylsuéfory)pipenidin-4-

A Y S

treapmentRT a]narml’mlcﬂdeﬂ fdmale sivhds mantin tpﬁrtlbiill&r m@dm&mfgdﬂiemokme

e ented b nmul unds o h )

o R S AP G B Lartkiy. PO T Uk Sl siorgplaied in
a@bﬁfaﬁ@cﬁlﬂi itedhtdphageRpiaRl fadrb bs i PRireafeutivd %Iﬁb&uf&h

R, and RL 1 are defined as for fornula (1), and X is

def i Hesgefars ip angthsr ggnest thswaesqny nvenfionseides agbpmerchyical
c&ﬁpasﬁ%n Q\Qﬁ%%ﬁ)%ﬁsésalp[r?,% QUdifebrBdth 105! 'Hﬂétl?yl(élC[? b2t4htﬁazol-4 ayl] 1-

oun s of the invention are represernte

{((IW) 3(&>$)dlﬂu0rapl1@hnlbﬂrm@hulr3cHrwtlwml&pnxdmmrldm-4-

yl 1;}8%18 ﬁ;lp Y%ﬂfer & eﬁplﬁi’mac t’l(%aﬁﬂ g%pRétal}Le %51?%1%1%8* @gt?\sg@ﬁgrlejcﬁ?nt), and

a pmraacitiesllyenteptibleerdjuvait, dihenicanrpaisnds 'Jihﬂhﬁ&epﬁceﬂie pyesent

infz/%tgr?ujllpr é%ﬂ*}oceﬁ)lffr %ngfpﬁrég%/m 3fasa@\/ 8 )p%wgn ngcg comprises

mphiey3-(1, ndam@ioemyl)esnﬂaemfmn 20f- trtaB@l l]mo%ﬂgza) -3-(3,5-
represented b 9

diflgezoph en.‘/k)wﬁ%yl 3-{ Ixfnsgthy wfoeﬂ)glpermn fy p}ppﬁldpmymdmer with a
anot her enbodi nent of the conpounds represented by
formula (1), (XVI), (XV), (XVI), (XVIl), (XVill),
(XIX), or (XX), RL is ethyl. In another enbodi nent of
the conpounds represented by fornula (I), (XVI), (XV),
(XV1), (XVIL), (XVI11), (XIX), or (XX), R2is
hydrogen In another enbodlnent of the conpounds

e Y
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(XVI), mis 0. In one enbodi nent of the conpounds
represented by formula (1), (XVI), (XV), (XVl), or

W@ 208B07192R4 i s a substituent on carbon and i s B&l/ese@d/004706

from car boxy, carbanoyl, Cl-6al kanoyl,
N- (G - 6al kyl ) carbanmoyl, N (G . 6al koxy)carbanmoyl or In
anot her enbodi nent of the conpounds represented by

formula (1), (XV1), (XV), (XM¥), or (XVIl), R4 is a
substituent on carbon and is selected from carboxy,

car banoyl, acetyl, N-(butyl)carbanoyl,
ph&l‘(mmtlmlw)ac@d’plmm}a)djuvaﬂt SIQAERRRRY.| D8Fendin ]g on the mode of

car bon I'n anot her enbodi nent o
C@B‘ﬁ%ﬁ e F%%%ﬁt“éal Wm%ﬁmwal qomprise, Xen e)xampbcwrom 0.05 to
94 %o per €dnt by<Wk 5)115) Sch £ BorR0. 0% to ‘V‘qu’ 111& ?1?@?1(00%}?‘?640 70 Y%ow

of the conBoun S represent ed ornu

(seg@ws ﬁm to 89 Yqwatidy[3-@, lr@ﬂmorodtthylérﬁﬂnd‘uharl déRhoditrienl-4-yl]-
1qt11at. 8. ﬁ@'@@ﬂﬂ%ﬁﬁ[ﬁsﬁ%ﬁ?s ?P’ @é%ﬁ@“ul%g&fg@?r@vg
y mgpsdhrmuﬁmasalt ppcatgns Edwhgh%rmﬂg@eﬁ(drﬂtota%dﬂ%o&ubﬁ a
t t
o ou b haBRbA Bhod: Bl B TR pu e B Siisistetinpigndard
mtucnet Frer tHRIRRME Ontilon taui indesiar touleat, fdr)sxalﬁ’[ﬁé B toptal (4R as

o LY b RS e bl g gra%%@?ﬁfaﬁmg;mlan For
théde)purgdseidhécdbpandt bf thRASVenEONnal Bl ﬁgmﬁla%rdé)? H%H%)EI{O% in the

het er o cI|c group; wherein the nitro
R e FERtE RRCY R aerRacks N Ty @nmubtms fabhtsuta@sules

syﬁl@s; p(ﬁﬁieﬁc badulbd, 9mneBYY 6r®élly sofupm?srbqtsﬁ] (:lixs)?&g,ﬁlﬁﬂﬁ Rm}lglogs

t he conmpoURds répresen or mul'a
digpegsitdg EﬁW@%htSmelif@I% Omﬂnﬁnm@arsedtohemlr sttil€injeetable aqueous

org,ti@lgglutlgy{}‘&%%ﬂg% nitrogen drawn is =Nand is ortho to

group of formula (1); selected from
t hi &z elifable pharmaeattiarcompbstbmeiihis dfvehiieh is GhYQIaBIS for oral

ted f A t .
et AT TR S b M R T P L R —
0.tthgami tg @fgleﬁ driadifludrSethNRBndiByl - N0 4tiBatd1a.- yl] 1-{(1R,3R)-3-

r

ro of formula (1 el ect ed
G?jﬁﬁ%%}tb ety Bn@&&ywﬁénsé}m;eﬁ@%mﬂmm&mpendlne
r eplneseithed
X{J/I ). or sﬂé)ét 4 I?faﬁﬂéc%ut(dachc? Sﬁsgl{g%)g 8£ gﬁgl)inveﬁﬁ?n( 1X¥112 %qqtable for
in B%Sn@HPaYB$U1th@ élﬁm@@umrsmﬁrmrse@lemmtmuy for nul a

l') Ea cei
|( s) (])Er él%%%tpglrlto rgl ? i, fi m%%yé%%le (%V t!rgv(ﬁn%ugt &Fg@%}l%’rr subc@caneous
or guvsmasgidar glgse cM]-Q.OlMgf 1o t0fatgkpi bf thg emnpmmdbﬁr example in the

elected fromRl4 .
rofl ok DR B hE ity oSt hEistisResiip brins efreicsid 1 o
4 tinggsrpat day( IThe it¥évedous, (1Mbﬁartldu[ar (stibdutanebutMnt Jintradduscular dose may
thlazolyl, benzot hi azol yl.,

XV 1| Ri B.is .pyrid
be %hveﬂ l}l/)iy CANS &%b&&%i@?&lﬁ){g é]ltﬁma’pmlhg}qe intrayergys dpsermay be given
by evitbgioteintusivh ovbiea
ye 2) ﬁ@i‘llﬁ)hs ’ %é?iﬁ?)@(%‘/?%@ Aﬁ&‘lﬁiﬁ’sﬁ%ﬂl (%QIZ %}e?lf’gvmﬁlﬁl@elve %
daj Bé fﬁkﬁqqsaw IChllﬁaI%Pﬁ%&ﬂﬁétPIY@ﬁ%@llﬁWémhedally h@et;towb(hsn,dhe
corh tﬁﬁl%h‘%‘-ﬁdﬁﬂm&%ﬂ It(?‘4 gllr% Pér%l\a{ I) azol yI or (Xvl),

1) I n anot her
nb&g f?élﬁwlftgfﬂltl&ﬁ@tecrmumdse plepnasetidad dosiage fopmgtdrdaining the

I I11), Ring B
o S B el b b R
diflworapbenyt)si- mmyeseh{mdhﬁyulfammpnbmﬁﬁ %yl%i@ﬁy)}mﬂe?%e R

(XV1), (Xvil), or (XVIlIl), Ring B is phenyl

anot her enbodi nent of the conpounds represented by
formula (1), (XVI), (XV), or (XVl), (Xvil), or

(XVII1), Ring Bis imdazo[l, 2-a]pyridinyl. In another
enbodi nent of the conpounds represented by fornula
(1), (XvVI), (XV), or (XVl), (XVIl), or (XVIll), Ring B
is quinolin-4(l H)-one. In another enbodi nent of the
conpounds represented by formula (1), (XVI), (XV), or




nitrogen |inked heterocyclyl; wherein if said nitrogen

I i nked heterocyclyl contains an -NHmoi ety that
woRasoTer7 may be optionally substituted by a groEB2007/004706

selected fromR18 . In another enbodi ment of the

conpounds represented by formula (1), (XVI), (XV),

(XVI), (XVIl), (XVI11), (XIX), or (XX), R5 is hydroxy,

am no, a CwMal koxy, an N-(Cl-_4al kyl)am no, an N

N- (G -4al kyl )am no, or an N—E%B 6cycl oal kyl ) am no,

wherein the C - 4alkoxy is optionally substituted on

one or ns. W th one
PRAEHERCTRY ese DR TR« NP EPeatRRGr L GomsBig1 0, or
th&bap&udic € pripbyhdticlusaif mary be optional |y substituted

on one or nore carbon atonms with one or nore R2 1. In
(@not her enbodi nent of the conpounds represented by
Tag&ula (1), (XVI), (XV), tﬁﬁé&?ﬁixw ), (XVITT),

(XIX), or (XX), RS is selegfe rom hydroxy,
C@np@mld%xy and - N(R15) (R1$)90wherein R15 and R16 are

Hadepengdentty—setected—Frombydrogen,—CG—6atkyt;
LQ?“%EﬁQ%%y or carbocyclyl . "4 anot her embodi ment of
CiRerpenneybdsmr epr esent ed by2fpormula (1), (XVI), (XV),

OO - OXNVLY (XY (XIX)  or (XX) R5 is s
Polywinylyaelidope et hoxy etho®y and - N(R15) (R16) ;
&kﬁhyméﬁgednu RIG are T rdgpendentty Serected from
ydarogen, nethyl, butyl, methoxy or cyclopropyl. In

anot her enbodlnent of the conmpounds represented by
(bor mul a (I) (XVI) (XV), (XVI) (XVII) (XVIII)

0—oet+—(%K—R5—1+s—seteq omhydroxy, et hoxy;
—ggﬂi y, nmethyl am no, butyl 3 @&g%hLuyclopropylan1no and
compaadysam no. Therefore in|aofurther aspect of the

invention there | s provided
Lucieseddgitet ed above) wherei :22R1 is C-6alkyl; R2is

t mo, ’F 15 a sy TUent on carbon and 1S
Cﬁ%ﬁgggﬁg;gbgﬁ1carboxv cartgngl G - gal kanoyl ,
Pb@&ﬁymgabkymycarbanoyl N-(@ 6a|koxy)carbanoy| or G -

";kGX"Ca:‘ SASIAD 'S s—0—6+—3 HAG A—+S—a—rt Lrogen

Magpg &@ﬁﬁﬁﬂa@ or 6 menber ed ﬁé%erocycllc group; wherein:

the nitrogen drawn 1s =N- and Is oitho to the

RIR2ZNC( O) NH group of fornula (I); selected from

(@yrldyl thlazolyl and pyr|n1d|nyl; Ring Bis pyridyl,
tyt—benzottiazotyt; and

I‘éé %go[l 2-alpyridinyl; REQ]QH%ffected from hydroxy,

CGmp&aMMﬁxy and- N(R 15)(R16)1whnd R15 and R16 are

I nr*lananrlonf | \L ool actod fr h hvdr oaen CA Al lensl
A3 Yy JCoT oot ocuU 1 I UI g yul Uyttt o arnyt,

]4§“§ﬂqh§%§ or carbocyclyl; dr'“a pharmaceutically

CRSeaRlibicSodmhd thereof. Theferore 1n a turther aspect

of the invention there is grovided a conpound of

Pbbwmwhwn©h¢n@as deplcted abdvé) mherein Rl is ethyl;
AL cir, 1rro u, R4 Ila [} bUUbll toent—omnmTtal bUII

&ﬁ&“%§n§8?8%ted from car boxy,” carbamoyl, acetyl,

N- (butyl ) car banoyl , N-(nethoxy)carbanoyl

et hoxycar bonyl or isopropoxycarbonyl; p is Qor | ;

Ring Ais a nitrogen containing 5 or 6 nenbered

het erocyclic group; wherein the nitrogen drawn is =N

and is ortho to the RLRZNC(O NH group of fornula (I);

selected frompyridyl, thiazolyl and pyrimdinyl; Ring

Bis pyridyl, thiazolyl, benzothiazolyl, phenyl and

i mdazo[l,2-a]pyridinyl; and R5 is selected from

hydr oxy, nethoxy, ethoxy, nethylam no, butylam no,

cycl opropyl am no and net hoxyam no;
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or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there
wo goopiooweded a conmpound of fornula (XIV), (XV)PCDGB2007/004706
(XVl) (as depicted above) wherein: Rl is Cl-6al kyl; R2
Is hydrogen; mis O;R4 is a substituent on carbon and
is selected from carboxy, carbanoyl, G “all canoyl,
N- (G - 6al koxy) car banoyl or Cij alkoxycarbonyl pis O
or 1; Ring Bis pyridyl, thiazolyl, benzothlazolyl,
phenyl and i m dazo[l, 2-a]pyridinyl; R5 is selected
«ééonwhydroxy, G - 6al koxy and -N(R15)(R16); and R15 and
6 are independently selected fromhydrogen, G -

Cadskiel , G _6al koxy or carbo¢ygdasbsuler a

“hﬂr"nee“*'”ﬂ"" aceeptabl¢—satt—thereet—Fheretere—in
CngﬂF@R%r aspect of the in eﬁtlon there is provided a
LEQSRPHF,0f Tormula (XTV), [g&Y), or (XVl) (as depicted

above) wherein: Rl is ethyll; R? is hydrogen; mis 0;

Cﬁnmnsw&msamhwmtuent on carbdﬁOand is sel ected from

OANLAL

DOX rharoyt—acetyts uut yHcartbanoyt;
Mgs %%P%%%?%Earbannyl etho>QCarbonyI or

|sopropoxycarbony[ pis O0or 1; Rng Bis pyridyl,
t hi azol yl, benzot hi azolyl, phenyl and
(@ i dazo[l,2-a]pyridinyl; and R5 is selected from

I“&ﬁbf%y' METNOXY,  €TNOXY, TREANALAR but yT am no,
awr%a or a

opr opyl am no _and _net hox

Cpmpmnwdéutrcally acceptableiﬂ%ﬂwwhereof Therefore in

acnaaot

DRt O RO ROt a_(xvi 1) | (G088pi cted above)

wherein: RL is G-6alkyl; R2 1s hydrogen; R4 is a
substituent on carbon and js sel ected from car boxy,
car bgh@vp, P ma@ut@a]rlkg,qcy]@tab g,grhSBWents such as polyethylene glycol,

erg;ﬁyrggé r%?‘?‘. ; DMUPE{OQB%&?@) %kég%bﬁ@mrax gdrgic)r ’ﬁrogyl B-

yridy enzot hr a
cymmﬂ@dnmmmwhenmd@&nﬁdﬁﬁma@pgq|d|nyI R5 is sel ected

o b b A B8 o

ifGhe @Rdricaantiodl aftamhe epizksyh)-(cPmag bp bﬁéﬂiﬁﬂﬁtﬁ‘dl bgra:bh\xentmnal means,

acceptable salt thereqf erefore in . a further aspect
RrextRBIe FHRBHIGR 8 SOR TG ‘?@?%P BQﬁtad%HhtgalﬁtSHpound of

f 0 r th@ln(/éﬁ\t" oh YurtiR$ rl @Y 16 tosbialheheribied 61 ddinpbFitibrs wherein
Y is hydrogen; R4 is a substituent on carbon
43{% ,rlsiltller@éhsé)ﬁﬂegm -GHr bbdyriazebf-pHnto L R.38Et(34;

dhlfulg)ﬁig);lééﬂ ))Cfiﬁg 3 [1~( %&%l%ﬁﬁ%l@%cﬁﬁﬂ% propy0}p1per1d1ne ora

rbony lsopropox ony

pﬁamgc@lp@lywmp@)ﬂe sattltheagad] orla, phbnemaz@rtwalgppmwwlmpmgnmng 4-

daz [
[%gld}, 83( yoroeil o5§ ry%ﬁ%’#é )C(iyz”z}’ ria oz -zfigliﬁ %?R ﬁi kA % ?—g}]{g{o%yhenyl)-
1ey«:thylm Klgyﬂeﬂmgmﬁbmﬁ)jnpmtﬂhﬂ%y]a]pmpﬂ}plpmchne ora pharmaceutically

ceuHﬁ t cce %ble sal her Therefore

ERb el FiEREA TR by rERUTE 1 & BB TGO or

s%@%@%lﬁfanfa@&mfbﬁhe treatment of any one of the above disease states.

In particular, for the treatment of the inflammatory diseases rheumatoid arthritis,

psoriasis, inflammatory bowel disease, COPD, asthma and allergic rhinitis the compound
of the invention can be combined with a TNF-o inhibitor (such as an anti-TNF monoclonal
antibody (such as Remicade, CDP-870 and D.sub2.E.sub7.), or a TNF receptor

immunoglobulin molecule (such as Enbrel.reg.)), a non-selective COX-1/ COX-2 inhibitor
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(XVI'11) (as depicted above) wherein: Rl is G -6al kyl;
Ring Bis pyridyl, thiazolyl, benzothiazolyl, phenyl

wa@peasiomoenzo[ 1,2-a]pyridinyl; R5 is selected PECDGB2007/004706

hydr oxy, G -6al koxy and- N(R15)(R16); and R15 and R16
are independently selected from hydrogen, C alky!,

Cl- 6al koxy or carbocyclyl; R29 is selected fromthe
group consi sting of pyrldlnyh t hi azol yl, and phenyl,
wherein the pyridinyl, thiaz % or phenyl may be
optlonally substltuted on one or nore carbon atomw th

(sucqle ) 6’“0 1ca oﬁ&mlo {1% dﬁ%ﬂlonlg %51? @l?c‘ﬁ%i gﬁpignreﬁ&tﬁpro%e?

feh@raﬁh}dwmpr@fbn ar 1bhlﬂofasa;:zef¢hamab buchas nefﬁnaﬂnio@csia intdomethacin,

o e bbbl b SR8 Shblfs gyt s s
a COX-3 Inhidims (sdapasqhaslxladm\cel)ecmm rr@ﬁeasbmmalndscoatwl eforfebxity) low

Bis pyridyl, thiazolyl, henyl . and
TSRS PR e rsomidrds sy G Seihs, Bepepieufstite or

ad?yrga"ffﬁxé/p pabBkA6Y orafEdl@xy. methyl am no, butyl am no,
cycl opr opyI am no and net hoxyam no; R29 is sel ected

f r onTherpesgnionyengomstilkfvither ro tepyr they pwybmattqm oA #514713-(Lelnd
N e
mmhtym<phemethylmdfoaympar;dlmﬁqmprqpyl}pmené]ag,mr e pbumaeedigally

i s ind d | d f fl
a‘(!tc?’li’tli"l%1 e&%ﬁﬁ’fn }&ée%?”g]t iy (r)?ma pﬁg: ?raceutl cally

aGge e@k@l@dtﬁe@adlésyhtﬁ@éﬁﬁﬁfnbltgﬁ g IS&fp@k@ehﬂseQS Jan idtaitoaspe 1
of the invention there is_prov a co ound of

f or nilPOxygMRse achyating Ryoteig F a&aéamatbw s gilreioy ABTRAOL,

s C@cnféﬁiokﬁfe%lxgﬁn 'A?ob%ﬁlﬁﬁf" Qbﬁé@%f&ldﬁm}(ﬁ sGstifAédy Mi¥phene-
and- N(R 15 ; and R15 and R16 are independently

sel eZalkylsh @Imlh@ﬂal r 8Gedisterebyiylopenol Brdiprangscy or
C a ' bﬁl‘e‘?ﬁ‘&%k&a}h?@rgpﬁﬁ LL‘ﬁ a2k fca Ch- ?J] Al kyﬂl 216461 b? gyndmyl-

arnmaceuticall'y’ accepta _
t h er mﬂnfsﬁtufﬁuéwﬁmnnephthalalefmnmhmd Saslpwlt -739, Ot(h @ 2-cyanoquinoline

i( %F?c%qg)oglpa ?‘ieé%)%s @é%{;gg,: aglteld%oefe ) SlOLIIl\I\g cc?rBPJu%El %&haas MK-591,
et hyMK-B8 bisBA€keioogd from hydroxy, methoxy, ethoxy,

nmet hyl am no, butyl am n cycl opropyl am no Z?nﬂ

et hBXSPaRIPTAMaZapt fRa a leukeipiensde i Crivh?, LTD.subs. or

' ”deﬂ?ﬁ‘é&m LeR&d B5h afd gr&ﬁm&lhb’tﬁfg%f alphéddi@ARIBRINB ¥hch as L-

or ethyl; or a pharmaceuticall é acce table salt
t her 65F,392pan amiginomompevisbiakias GStZﬁa o benzpealaming sygheas

Fur | LA el R P St ML P00, 4 und such

nt aspect e inventlion.
furt hezaﬁalsbzat;tahl,ukash enqmtéd@ﬂtt pnankuéatﬂt,lvcrlulmss@/ﬂétﬁﬁﬁ)r REe 2525,

| I
o hP R RS ASR) ot BRYR IR conpounds of
f of MaiP@ B4 lidhibitoKlindludidgad) inhib#dA of the(i20fbin) PDEXM] | 1) ,

(XIX), or (XX), in an alternative enbodi nent are
prov pelawihisamirig b sibl C@pqp)tpralg@gm@@p@l agsptirzing, loratadine,

co W?%kﬂﬁt@%‘x fQ;{o%hIa né |a)stemgz>6|lev%zele(sm or &maemr nﬁﬁﬁlel )

( XV urther aspect th
preserghstropnmmmﬁ splnbweodptsrmtqrgoms&ss for pr epar| ng a

?;)(\/I gl%lj ?cdsul? e %gfgéénoc or?gomgt%dcogstrlctgf sygnpa ho)n’imetlc

agent, such as propylhexedrlne phenylephrine, phenylpropanolamine,

pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,
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pharmaceutical |l y-acceptabl e salt thereof. Another
aspect of the present invention provides a process for

w@e@parioey a conmpound of fornula (1), or any endDGBR@AN04706

thereof, or a pharmaceutically acceptable salt

t her eof whi ch process (wherein variable groups are,

unl ess otherw se specified, as defined in formula (1))
conprises of: Process a) reafglng an am ne of formula
(I'1): with an acid of formul@a (111) or an activated
derivative thereof; Process b) reacting an acid of

f°f %a%yéﬂoégune pagocfﬁsrl%é Mgt\amg B?&fobﬁiéﬂd V& ther eof ;

an’amne o ocess C
ConmﬂiyhdﬁepnfephMGMdmC(llo)ldMGr ein R2 is hydr ogen

reactin I SOC ana of. fornul |

WP ¢ R ECBTIR PP P Bred Sop Bl an
| SOGKaARDIEN Blondi®, PibizefhiVé b teleMidpine t h a conpound of
formula (11); Process e) for conpounds of fornula

wh e el subRi- gy Aulds-adrencsepietiRgonishsugh abMEtBIgtaenS} 133P ef)Epol

and Rl f

Feadtigelind Gt A AR B BT AR f RS

co mmuprénaiinef lmtcmafoda mesyidte of pirhutarbleoied metbylsamghanile ingluding
eab L" and t h

O oaReRBT Y it S agyEwEinePoiog gRBbel [ 3t b skBinReceppor

f or niiaMa, )mdmﬁp @mtﬁlgdﬁﬁtl s hydroxy; deprotecting a

conpound of formul a g% (ng wherein Ra is a carboxy
protasdnyulg-like GEfﬁVthf"rc s TGE-bymimegiiSounds of formul a

ly ison
gez e%%a@%dﬁl&%cbﬁmoﬂ%%émgysﬁ:&n@;ﬁé Eﬁ&%&ch'a@?ﬁ% sone,

reacting a conmpou ormufl a
whermedmslathonesﬂmymlde;ynmmmlmesﬁ@btaméa,ﬂieeloglewawne\diplrw@nate
co n rrrula Xl i (XI11)
wher Léﬁ g PR OPN&te(?(r)r?{oalen%S)r)]%e 1%?egt ee?‘ ocycl yl; and

t Rer gahhiditod If aﬁﬁtﬁﬁﬁﬁfaﬂoprbt)easeQMMP); m@ afla SOopeysinl aof
thefornula( i nt o anot her co

(1) ; collagenagsn i/ BRIAHIASE P P8RRIy ‘&ﬁ&&ﬁ ag%‘?“?ﬁ fl?@ﬁﬁ i)g

a phayiaBRGas: &aMPys)a&ﬁﬁEéna&l -$ (MM 13)Raron®lRinC BVMIDPY3),
pr ot ect | ng grou Ssulta e car box pr otectin oups
ar e ﬁ@mehs@m %M&Pnl%eﬂné\ﬁﬁm@elb’wé MBil éb%ra%l\’&’ g% soup,

syi t oguIXt%t ﬁfa(i%sltn?ﬁlﬁé're'c !)Pﬂﬁ(i\ﬁ!ﬂlsﬁ&f)as d?fl@l”@}CﬁZo@)Cmgnd

tri 1 USr oie ony I's an or gatrionet al
r eag@ﬁRZBsOCR&,kE@R%é]G%sCURﬁ CCRACCURS, Qﬁlg%ﬁ‘(ﬂ?dﬁ@nd &6R11

oo R eyt R ARy e
wher g-Rpnisy) Gld 6EER fok ate @Xatplamilpn( Bu) 3. A suitabl e

di spl aceable group for Ro may be an ester
e)gaﬁ?ﬂ @stqugr@plg ggfipﬁ) such as rolox1fe¥16 droloxifene, Iasofokifend or trosomax

e an immunosuppressant agent such as FK-506, rapamycin, cyclosporine,
azathioprine or methotrexate;

¢ acompound useful in the treatment of AIDS and/or HIV infection for example: an
agent which prevents or inhibits the viral protein gp120 from engaging host cell
CD4 {such as soluble CD4 (recombinant); an anti-CD4 antibody (or modified /
recombinant antibody) for example PRO542; an anti-group120 antibody (or
modified / recombinant antibody); or another agent which interferes with the
binding of group120 to CD4 for example BMS806}; an agent which prevents
binding to a chemokine receptor, other than CCRS5, used by the HIV virus {such as
a CXCR4 agonist or antagonist or an anti-CXCR4 antibody}; a compound which
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esters, allyloxy ester, benzyl oxy ester, activated
esters including esters fornmed with

wda20warioxybenzotri azol e, PCT/GB2007/004706

| - [ bi s(di net hyl am no) net hyl ene]-1H1,2,3-triazol o 4, 5-
b] pyri di num 3-oxi de hexaf| uor ophosphat e,
- (3-di met hyl am nopr opyl ) 3- et hyl car bodi i m de
hydr ochl ori de and cat bonyl d| {1 dazole; or a halo
group, for exanple chloro or bromo. Specific reaction
conditions for the above reactions are as foll ows.
Proce
coupt ey sIPRaHoR R e b bV BRAIE e, FbiniRbrene (such
coupk angnti-gagp Al antﬁtodmbmﬁdnrpép (T-2@) awdiu}a4o h,ganrlalag@rt@ DC-

rgg\égﬁt\ln(afsg ?ncf\{sl% ascglg%(&? ésucngg %}tgﬁcﬁi@a\g &tlgoéro 91 nﬁgbitor

d' C)ﬁf'ﬂﬂlsm b OH hutiedsidé/bXdlPotide analogue reverse transciptase

R GO DI e Mo R

M Uf [h?m%d‘ﬂnef{WI“C?|ab£Uan@,Fb)défo@ir@ﬁtenofovu (for
optlo ally in t e presence of a base for exa

tri expgppless fise bapgor a cheopr@qﬂ fpmgrag) }; amepmupkepsi rﬁtéegse

suc r

Sy {}r mgraaﬁe] 1\5@%{‘(@1 élegegk lpE]r%f gegg}tﬁtgﬁ]le% efa9ir883 ; a protease
dic hhhxbrbme{t%umempben@enel; ntdmamm}mnlo#\wr (dor eapiiple as free base or
di net cou

S BT L e R

ran ge&npiénaﬂvﬂ@lopmaﬂﬁoﬁtazSﬂa\zﬁle(lﬁdr&xanplle uafrecbae Ddas sulphate salt)}; a
derivatives

chl 0?1?0&8%130 Aé!g{a??,gﬁ@&lg aijﬁor ef(glpplgglr o a a} ofan ant1retrov1ra1

pent %}&@ﬁ@mﬁﬁbm@ﬁ{ey& The reaction of t hese types
of conpounds with amnes is well known in the art, for

exanyl existing jherapgutiseageetlor el tirpamepieof 9pteasthiEiEs.der exapglse non-
s uch t

T R e ey
rmy diclofeans, amr«bp}orb@aq»@ sicb msraaprestenaflutaprofenafenensofen, ketpprofen

40 0C. (L1
o SitdBlarafi® 4 Batthep Gicn of FREMAAR Al WA MARIL shilqalTBY
1 V\hﬂfaﬂode aﬁﬁh&cﬂmﬁe sash ake;ﬂmmdhhthmne,l amalida}date sucaspspinmygs COX-

of for may be, pr are according t.o the .
Dol | Sintihis bt cdesraiit SR BotiSold Sapriestic or
her ejnfya AR R tHePPR @t’é]ﬁa% aQ:Brtfcﬁs’t&ﬁidaor(d Hyhlurdpidig)d sucidhdhyalgan
(Va) and (1V) are commercial |y avail abl e conpounds, or

t heyoaviRG WA PRR7 £9¢8PtPY 3032805k e or they may be
pr ep@ﬁeeﬁeg&t R andas REAELRBES b ﬂﬁwembﬂlaﬁ&lﬁofmr (3- (1 1-

Process c) and Process d) |Isocyanates and am ne

dﬁblowdwl)efdn@thgbﬂﬂéﬂ 4-maaols4jyﬂéb{(éRé8) JEhb- dgf@}@ﬁopé\gnyl -1-

NS T B A g bR et

abdepﬁbl&y;hlaﬂiefeef togethey W]Ith (e txplelset inbibitor, (1ﬁ@aﬂatele}m¢pwm dactor

(? %F ) q%\rﬁréﬁllélsg gﬂgﬁm%@? %&ﬁ%ﬁée%z}‘%ec gimglb Q% Qb)ean IMPDH

1&3&}&6@) mgmsfi?xgﬁameule CoioL nﬂmldlmfg af LA aata(gwla;t (vi) a
a) an are_commer.Cl \Y
ceﬂamﬁw fe8 2 l\éAPkmg?e BRib TR 60 4 Busdie O H% %B%EEF dFlydsecpdigy

ntﬂﬁﬁﬁto?gr)g faSdpith ¢ gjsuIBY Shandansl —%&ﬁ&sﬂ%ofi@t@m ah Bnﬁ—?@ut agent,

cess e) Conpounds of fornmu (Virl)y and (IX) .
e@womblcma@mmanl&gr@th&ﬂ%l}ah@&%? #n gllqmélﬁpb(w an uricosuric agent,
uti] I

Vgé,lptré)tieh&gd %Qlf‘% ?ﬁ'ﬁ? oﬁ)%g?l%é%l‘&ﬁ% %{11§\A%I?ov{/tﬁqﬁfrh(9ﬁ§e&ét§gogue
(ﬁh};ﬁﬁ@hﬁfr%@’rwm fath?dl( (AEFB); 4x‘a)rmblae1‘euddrazbﬂ grovdls Bctou RDGE); .
as sodi untarbonate can be utilized. In the case where
Mis an organotin reagent, Pd(PPh3)4 can be utilized

as the catalyst. The reactions take place in suitable
solvents and may require thermal conditions. Conpounds

of formula (VII1) nmay be prepared according to the
foll owi ng schene: (Villa) Scheme 4 Conpounds of
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art. Processf) suitable carboxy deprotection
conditions are outlined herein bel ow Conpounds of

wo eoosr @271 X) nmay be prepared by suitabl e vari ap¢DGB2@7/004706

the reactions described herein to make conpounds of
formula (1). Process g) Suitable conditions for this
reaction are outlined in Process a) or Process b).
Compounds of fornula (XlI) nagsbe prepared by suitable
vari ations of the reactions described herein to make
compounds of fornula (I). Conmpounds of fornula (XII)
)aanpb £ipkbblhsk cAWRL GRIVEL. 1 BislcVritRMist lw% Faeiagrgdmﬁf)  (xPf) a

ey are known in the literature or

é%ayté Hapgrpplagg Aelanyl stpm@ietegsfe@omwsm (ma) arapsaifineream;

a

()IlQ)r f?ﬁch?lﬁmﬁ I@ﬁﬁﬁ ﬂﬁgﬁﬁg? gelac%%to%(fa%ﬁhépéeﬁ é:%ﬁ Sﬁ{on{ fhe ﬁroup
C@tsﬁhd& pENKBORBCRR233412 (tniﬂetant)eaml@-ﬁélﬂ &t:9dn ehathse 1nh1b1tors

ertain gf the var.ious L] S [ )
sSlgsist ?Pa@e&FOW@nﬂ§t8’§e°ﬁfIJﬁ%@@ﬁ%ﬁ%@%@ IkvGamesine
e@wn&tlﬂﬂﬂl&WTACEmﬁlg afi tRRkd il cQRide@PRthhRIhiBifor (iNOS); or
generated by conventional functional " group

(hroid o shempstipriant recpRIPT-prmelpeaus Hmlecvh%meaieé o TH)| qebsrfar{gRTH2
atith€oniocesses mentioned above, and as such are

i ncl uded in the process aspect of the invention. The

r eag &bt igvensien wilbnow be digeated e the folnyvisg st limitiep Bxamples in

r avai |l abl e or are made by processes

V‘%Mhhl%ﬂesg@t{flﬁﬁ()mrefwllsgl/’ntroduction of substituents into a
(ih teng)ermyemmgleéﬁ maregrees)ﬁ“a@lum d’(]@foptefaﬁoﬁmm kariéd putiabfddm or

ﬁOt er co o*@ the form . Such reactions
AR ERPRELS | h§=ﬁﬁ&@ﬁﬂ%ﬁmﬁé?ﬂ@%%ﬁﬁpélgﬁﬁﬁ%oduct|on
(iDforganfdHBRkibhIOEE dRYd HRABShyAtoud PaBh QIR bLﬁfa%J @%bfa‘%ﬁ 8fsolvent
reaction, reduction of substituents, alkylation of
W BRETied QS MBI a iy @aenosHO e educed prsasuse (600-4000 Pascals; 4.5-
36 sinS L] Rk b pheki goecam dati on of

sub st?iuentsgﬁ%%%%%tloﬁkgﬁﬂiete%oaryl rings. The
(itipelyemetography yndess bihorwisostated mm sty clsmnatogmpiqemimm gel;

t... Part »
o R PSS By P e o
cd:l‘man llsnttefenddl &, thasimedns alcbhmm:iﬁmtauﬂmgimgt orzag bDﬂhcfa&ﬁ'@II)InﬁB@n

troduc . of iql gr al cohol
PHRE AL oaT SHEPel oD e i sl o R P sopported by o
pbroGd dlidf,‘ pbtaved abnorariaf, Hérkb’ﬂ CiR, Califorh, K5 UhRP HRame *Mega

| phonyl . The smllled or gani ¢ chemi st will be
aﬁfr é uf §1 us¥hezgan ‘Aeplpe™ 196 solwmn s tsfemeddtontisimeegs apelumn

coRfifihe BeREndd] Egcbxﬁc Lhe (xﬁlﬂf&‘lﬁca'bﬁécﬁ roﬁﬂﬁl%é froﬁﬂqtematm?al Sorbent

acconpanyi ng |l es therein and al so

Tp@péhoay Ltdo 191b¥ﬂwspp IufEus dndugtial Esiptei Hgtracistalcm Iéengemid Mid
I t "
GRS £, 20\ SRR AL RS 1 RS
mdwcartrlbéz}alaiwvfhyh)eamnb polnﬁylmnd:);esmrod)taﬁd:drfﬁm Akgoﬂhutareehnologies

sel d.f.r t echni ques,
9 Eﬁ hi%HStgal\%gagﬁ? EH %ﬁ% F‘%ﬂ%ﬁu? ﬁ% nt hesi s of
(1knﬁ\gﬁnerslt thel Cdiuﬂfe’ﬂdﬂryacﬁblm dz@rfommmynmc arll reh&ioh By 8% given
are anal ogous to the above described procedure
fog ‘FH@“Bﬁﬁgédures described in the exanples. It is
(\ﬂ) Qedd, Wha gi Ve ¥re Pbr ﬂlﬂﬁraﬁ&@&{ly BRd A6 dedbsRarilf those whic F can be
nthetlc net hods as describ above are conner0|a
0‘3%18134 bibdlilzenh arogess e rbenmens ;pmpa@@onmwuh eepsated ifnadre materlal was
%Pﬂ .ature, or could be nade from commercially
abl e conpounds using adaptations of processes
reported in the scientific literature. .The reader is
further referred to Advanced Organic Chem stry, 4th
Edition, by Jerry March, publlshed by John Wley &
Sons 1992, for general gU|dance on reaction conditions
and reagents. It will also be appreciated that in sone
of the reactions nentioned herein it may be
necessary/de3|rable to protect any senS|t|ve groups |n

o o, o .4 o
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deprotection conditions for the above protecting
groups W ll necessarily vary with the choice of

w@e@BeToeng group. Thus, for exanple, an acyl BEDGB2007/004706

such as an al kanoyl or an aroyl group may be renoved,
for exanple, by hydrolysis with a suitable base such

as an al kali netal hydroxide, for exanple lithium or
sodi um hydr oxi de. Alternatiygky a silyl group such as
trinmethylsilyl may be renoved, for exanple, by

fluoride or by aqueous acid; or an aryl nethyl group
(APehRerfisivé, BERAXR afth AURERYAND R h RION¥EE of ﬁﬁe% VENBIRE Brajd?Y
hydrogéenation in the presence of a catalyst such as
digandstid protansrgivarip parts per suilion kvpen)pelotiectoiteigmythylatlane(TMS) as
of a3 BuekBined 0B Dlne Blla2ily B (CDROCD) a5
thel skbyeptamidsooibrwigeataped; E@mpliex esnptaatsd))raed givsnyiodidyonyl |

et hoxycar bonyl , or -but oxycarbon {.ou a

Py RHRER B bl Rt S GRS T R svBols aro usea

(R Wb eaximEey 20 pivkn inQercafitads By volgmeup, for exanpl e
benzoyl. The deprotection conditions for the above

(i} BesEpsaig (WS Hists HI ¥ath 2a clectjor enefengft/f elegEor rlfsd thef

Rt Gdif8od F/QM?D mbA&lsingd 2 Hir&X efpek&re P%e%ﬂére fHdR4ed ionisation
such as an al kanoyl or al koxycarbonyl group or an

vaap offectegriyipleciraspriye(ESardheacvalens fenmaimpresivisy senpeallylopbi igns

\ﬁfﬁ%ﬂmﬁc%y{h{eﬁmeﬁt 19%% & eSrH]FJ}te Sanﬁ'?mf’elsé(@thérw%ts?alt d the mass ion
hydr oxi de, for exaine I thi umor sodi um hy rox de.

qudtedistiz posisivy mass iaoy (MgHDup such as a /- but oxycar bonyl

e e R SRt e b R

238 K. sainpler afd WaletdMDUO000A spettiomBter. The LC comprised water

aryl met hoxycar bo up, such as a bepzy] oxycar bqgnyl
%‘P%ﬁtﬁy %’giﬁﬁ%’?‘f‘%{nﬂ&ﬁ%{lg 6$1°’é’% é’ﬁ‘&cg? 145y ef’l‘?fﬁ 8*‘-‘6‘&% eSS g‘nx’atef
WatheY.0586 foind A6t and U BecdsniRd WAkl 0 0y OBrkid hEIAN ThOElubbf gradient
treatment with a Lewis acid for exanple boron

went e P50 Ay by Be Bt o @nyinutps. SWhers indicaiqdsiepisagion was effected by

BP0 R Lol LR UL LR oo
petertanase ate roparted candahlesd ethérwise sfatad thecmagslien quoted is the positive

[ h hnopropyl am ne or 2-hydroxyet hyl am ne, or
n%f¥§£h§g?ggfne. A suitable protecting group for a

(:dathb cxyipamds pf the Exdmpleexwiyitthodsarcresdmed singrihe GIRAMname
for exanple a hyl or_an ethyl grou |.ch may be
PiRhsG Ea A B el a iR Ry Rgied S SRn oS e s
(85 tEoRilowing wobrewhiies afrusb@r exanple a /-butyl group
whi ch nmay be renoved, for exanple, by treatnent with
an acid, for exanple an organic acid such as
trifjppor oaceti c acﬁgnm?&b%g&uexanple a benzyl group
whi ch may be renoved, for exanple, by hydrogenation
ovePC¥ cat al yst subP¥ehdggomethpnedi um on- carbon, or for
exa , an allyl gk ' y be renoved, for
exagghi, by use ofﬂgﬁgﬁrﬁg%?%ﬁ$2atalyst such as

pal DIBALM acet at e. Difse-tmtydélewininmg hydrideps may be

re at any conyenient .stage in the synthesis using
cogg%ﬁg?onal technﬁﬂﬁ%ﬁﬁﬁgﬁwn%nomn in the chenica
artpsor they may bsofeogved during a later reaction

step or work-up. Wien an optically active formof a
c ongo‘i‘}ﬁ{ﬁ\l)of the i n{fnd-2 oBis(dipherypligspiano)r, 1'higapkyl

obt g¢pped by carryi g@ﬂﬁn : pr ocedur es
usiggﬂgn optically@gg§#§) stag%wﬁ gﬁ%@%ﬁ%ﬁl (forned,

f or Mokeqpl e, by as¥olstenuivalemsucti on of a suitable
reaction step), or by resolution of a racem c form of
t he compound or internedi ate using a standard
procedure, orby chromatographi c separation of

di ast ereoi soners (when produced). Enzymatic techniques
may al so be useful for the preparation of optically
active conpounds and/or internediates. Simlarly, when

o o o o o "



S

20

DNA, 4 nME. coli GrA ArME coli GyrB, 250 mM ATP
and conpound in dinethyl sul foxi de. Reactions were

w@e@sooe? wi th 150 ml of anmoni um nol ybdat e/ maPEDEBR@®7/004706

green detection reagent containing 1.2 nM mal achite
green hydrochl oride, 8.5 nM amoni um nol ybdat e
tetrahydrate, and 1M hydrochloric acid. Plates were
read in an absorbance plate rg@ader at 625 nm and
percent inhibition values were cal cul ated using

di met hyl sul f oxi de (2% -contai ni ng reactions as 0%

I nhRBiJgion and noveli.a¢d vhigaet ai ning (2 MV reactions
as 100% i nhi bition controls. Conmpound potency was
basMdBdh |1 C50 neas ety rersbudelebend ned from reacti ons
performed in the presence of 10 different conpound
concentrations. Conpounds were tested for inhibition
Eghmpleibi sonmerase |V ATPase activity as descri bed above

f.or B exc he,. | Gtions '

N A L TR T A i R e =
dEMek e ieny§- 10 BB B(MBthg Rul6 hydpip s Uy RE6p i) pipdFidine
1, 4-6§t hlyg_- DL-??W 1(zi-iEEch()l : g 005% rll)j - 35, %gﬁngtyn}ip%p
sheared sal non sperm DNA,_ 10 nME. coli ParC, 10 nME.
coli ParE, 160 nNIATP\\aEH conpound in

di met hyl sul f oxi de. Conp8wiyl potency was based on | C50
nmeasur enents det ermi ned).f rom reacti ons performed in
the presence of 10 di '% ent conpound concentrati ons.
Compounds of the invenption generally have | C50val ues
of <200ng/mM in one onN\peth assays descri bed herein
above. Conpounds were tégsted for inhibi#ion of GyrB

ATPase acti vi tl usiQg anapmeqi nol ybdat e/ mal achite
gr een- based phosp e[ det ect i asgayF nzetta, P
A, L. J. Avarez . Rei nac a O _(A. Candi a,
1979, 100: 95-97).YAssays were pefforfedyjn multiwell

plates in | OOM regctions containingiigg( i M Hepes
buffer pH 7.5, 75 amoni um acet atg, &0 nmM

hﬂﬁﬂ@fﬁiu”‘Chloride’ 1.0 nM et hyl enedi am net etraacetic
acid, 5%glycerol, 2 mMM1,4-Dithio-DL-threitol, 400 nM
4481 1 elifherenthyd)-Humihyl- 1 2, 4rgiand-Ehdgapediedl dg 1sieqy, IGR)-3-(3,5-

.2 E. | ] A. 1.2 M S 00
ctPepheS D S Bl kOl de: T et bas-
Triezote (FLEHIIC heel) Wrdrdihdubdd aftefiak (BITRO)inUSuene (412ml, 10vol) under

t e/ mal aghi gree ction reg%ent cont ai ni ng

lyb t det
Dga §w%? FRACKIORS f08 3&?‘8@ : <ﬁ£-éfn$ RVEFT blectad)s ThifaptrRRooled
Ay Ridah&hl SldeAYEH Bfothid 8RNI %Miaﬂﬂétﬁ&? (00l s 240 &y was 6hen

Pl ates were read in an absorbance plafte reader a ‘
added over Wapipaies, nohpidying Be ivemaldemperptareda exesrd 2¢€ (gxothermic
TRt : OA i . "0
o TR RS AL R oS 880 ol
back t0 00Tglien lsdsfudly smemnbed wh squeConyatuatdd promeniom ohvéside solution

| asur n etermned fromreacti ons
xR ic o ek e SRR S A e
effaneemicent Aﬂmselzd tﬂ)’&bdf)leaadk ®IPONES tton eyt sustatd SOOI, @"VofEB) w?]s
JPa | C50, val ues for representative conpounds. of the
e e BRI SHICEWEs PRHPIE M e AGIRanS Byt T AT ey [pcetate
(AOIRAS £20961) CER orpdbidskidré EmbiRdd, Ga4HRe Wit Syaad él.bﬁtres 20vol), 50%
i nvention at a congound concentration of 12.5 nmM

bring exaerdd Rk, 38valb deed (mpgpesium sylpiste) Dfiligred ) thewpl xgmt
é§§p I REGER

! DI E%élgé%c%ﬁgﬁ%rsyggﬁyﬁ%gﬁgfon r g%esgp%%@g F@S?Pdi ne
conpound havi ng pharmaceutical activity, to processes
for preparing such a conmpound, to pharmaceutica
conposi tions conprising such a compound and to the use
of such a conmpound as an active therapeutic agent.
Chenoki nes are chenotactic cytokines that are rel eased
by a wide variety of cells to attract nmacrophages, T
cells, eosinophils, basophils and neutrophils to sites
of inflammation and also play a role in the maturation

- Y a1 o o o
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pat hol ogi es such as rheumatoid arthritis and
at heroscl erosis. These small secreted nolecules are a
w@emsiorg2superfam |y of 8-14 kDa protei ns charBCT/6eB2@edo4706
by a conserved four cysteine notif. The chenokine
superfam |y can be divided into two main groups
exhi biting characteristic structural notifs, the
Cys-X-Cys (C-X-C, or a) and_fys-Cys (CC, or b)
famlies. These are distinguished on the basis of a
single amno acid insertion between the NH proxi mal
| i £0 " e
crplfo it RS CEmpERNERE VLAY ARG, Sl At 3%-- 200
methamwbatthylacttamtgsadimtl acti vators of neutrophil s such as
interleukin-8 (1L-8) and neutrophil-activating peptide
2 (NAP-2). The C C chenokines include potent
T ERenAitkd diadteBbBerqisomeNAY yived 98gdf kvjartp badicyeiné shebsatond@tuted

neutrophjls such as hu ctic
dipsigseanedisqmar B\gtls compoypepgave gzﬂd%/gl\%ﬁy%é‘fml NTES
(Regul ated on Activation, Normal T Expressed and

Isofel &L 893-(1, ?‘&H‘ﬁfék&t}@ﬂ‘)ds hlaay[mgnopmmol-ngg]an{m BRY3-(3,5-

proteins 't and la and St ud |es

dlﬁﬁ&%ﬁlgegnpgrlsﬁl&ﬂ 1‘331[1t Pﬁéth)flﬁﬁfoﬁﬂ?ﬂl Rlii-ylpRpsH Al Fi'@ifdlﬂ@ H

are sub ies 0 roteln-cou
NMVER €00 D8z, DaviBOyd (B ¢h e 00fe 1r3é({mpt3éi');sl~3fes Hheeedt), 1.70 -

2%%%'9’ 1@%’31%@%’%@?@%@3@11% 39@%33(@@3{) 3.52-3.67

(6 XOR} 4.17hese (mede)! @83- 7.4p(wsB8H) good targets for drug
devel opnent since agents which nodul ate these
receptors woul d be useful in the treatnment of

Is‘éhﬁp ﬁcsggﬁﬁ: RAgodicenped, 1smabo@ahylljuss{ﬁetmam ogictriatveyl]-1-

5 receptor i S expressed ocyte
{ﬂ&%’é}?t@é dlﬂ%Pﬂ&ﬁa@ésmetBﬂrﬁﬁll @li‘eéhyé%’il%gyl)pr‘ﬂ?eé‘tdﬁ’g?‘l a and
other cell| types. These detect and resp

ylé@f@éylh?lmf@rmu HOMRAHOHMHzaPMSO) 097 @k éég’d%” 1.25 (m, 2H),
| | - _
1?&@‘{3@%&.@@20{ el 1 47 6! ﬁ[ﬂ@ﬁe%ﬁ%ﬁfﬁ{)%@f eb 84y )( 6H), 2.44

crop ha e 1 nflanmat ory protéins
2168 P GHHP206M 2388 (v @Iﬁ);l 3dorideiile 3 SA édo b, ﬂéétér?ﬁ (m, 1H), 6.84 -
7@ ?te|292 (MCP-2). This results in the recruitnment of
'é the i nmune systemto sites of disease. In
many di seases it is the cells expressing CCR5 which
contribute, directly or indirectly, to tissue damage.
uently, inhibiting the recruitment of these

L¢ £hitr¥lat HakRPRS Methad Al But&sﬂfg@énio&i&&le@ﬁst&d%é 83 8sTridZ0RpIsomer
is also a co-receptor for HIV-1 and ot her Vi ruses,

Adlyickin 15g) anddsquneyily (yishd 13%) WerE@FePEY s. Bl ocki.ng t he
receptor with a CCR5 antagoni st or inducing receptor
internalisation with a CCR5 agonist protects cells

The GHR)W- f%—dnmmmheoml)-?’aﬂanﬁhzléulfqrw&mp}pefrmﬂ)véopanal used as

sBelt b BE S HEUBHE) 101080) - e of the

dlsclosed conpounds is |-{(3 )-3-
-di fl uorophenyl ) -3-[I-(net hyl sul fonyl) pi peri di n-4-
i

Y‘%?%hﬁ“ﬁs&&%Vl'g(%h?’fycg'%’ml)fP}'}?‘jrauber| di ne

(Cbnparator Conpound onpound of the present

i nvention has particul, _L advant agegus potency and/ or
ot her benefi ci al phaoﬁameu i C properties over

Conpar ator Conmpound A. Phe present invention prOV|des
4-13-(1,l1-difluoroethyl)-5-nmethyl-4 HI1,2,4-triazo
4-y|]-|-{(|i?,3i?)-3-(3,5-dif|uorophenyl)-l-nethyl-s-[
| - (et hyl sul fonyl)pi reridin-4- yl]propyl}piperidine
(1): or a pharmaceutically acceptable salt thereof.
Sui tabl e pharnmaceutically acceptable salts include
acid addition salts (adducts) such as a hydrochl ori de,
hydr obr om de, phosphate, acetate, fumarate, succinate,
naleate tartrate C|trate oxalate

L, o o T . -— - o e o r . —
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with a conmpound of formula (I11) in the presence of an

appropriate triazole (for exanple 1,2,3-triazole
w@emsenzoeTi azol e): foll owed by reacti on wth apCT/GB2007/004706

appropriate organonetallic reagent (for exanple nethyl

magnesi um brom de). A conpound of formula (111) can be

prepared by renoval of the protecting group (PG from

a compound of formula (1V): fyr. exanple where PG is

benzyl oxyl carbonyl or benzyl renoval may be effected

by hydrogenation (for exanple hydrogen in the presence

Bifyl tsahllpecautam 1af01GRAY %@clﬁ?éeﬂ'tc‘y’&Fe)acﬂﬂéﬂe@sfef@llb@ad %y a line wash of

Cﬁ@ ﬁi ggoxycarbonyl removal ma ecte
DM & FRLNED-wh g hylemime (L moheaiavas yb%rswp he vesegd folloed by a line
wakh 6 DOKO@GEVOH. TS refvbi 9%9&1{5%69]}? fiQ rv%le?an(i'tﬂ@ reactioll

be prepared froma conpound
migHEe-Goeled fo bejyeant band e é\diwléwbybf friethetie satfonylarhlonige (]hmol eq)
u t achl.o
e Yo D SR e v RSP IR 31 PR Lot vessa
niayrdaining the, temmmmbet»ye;ehllsamd d0i0 Theaeqtios aliti@reafasatirred at

! ; i IS SUI
o8t o PR PR et i ey Gl ) it
chegqirte }ﬂ&rxezd:tlbty nfixthidel aatl isedfor 85 HAMIRAWOBetREerf PEIMI0BC. The

rein LGis, a | eaving w th a conpound
%P“‘%i% P%F%W?TF pepargted *tfﬂéhep?fé%ﬁ%l@S%W%C%fr‘rﬁ@Eﬂdéo pRRgeximately

4(5SHICH] B atBRkStesic A AA{RO NRE SorRbnihdid @EMéﬁmdnﬁgd théh ]91PE E (10

sui tabl e solvent (such as acetonitrile or
rel ¥ph) g adied apd the r@ﬁﬁ%mc%ra@@@gqm tormr@@mptolyrﬂdS m-a vq»lh by
ddQV&! pr
I i np%%s@ﬁ}g gﬁpg%ﬁ)ﬂlf 2 gorm{n It o gel'lI g@‘) %g %&féd and, fhe
resplfing suspensionevas rSEs’edmelmbﬁenatenwdmmrm fpr nelagye 60 nimuesh Tas solid

wPERORRAE) o108 Fhfled i Bt B SRS bR REDF Gl ©
te@rEtltqaal)re tolgiee the aut-tithegl dmipenmdajlnlsapﬁmknﬁalf&ya e3%RKadar at |b \ée
t er_c cla aval | e or can
or epaf SHEE o MiZe ST Pt #8848 /AbHERID) P U6 (Vi 2.0 Ha
2ARLMGS, 12 W@pﬁ g st hayls, 4'8€f2938ftmd?ﬁ? ni dbe(g J3d h?3 Hz, 2H),

u present 1nvention ha$ ac
léﬁz&nﬁceﬁ‘ﬁ ééIHZ QH) pak (elst 32 Hes3H). modul at or (such as
agoni st, partial agonist, inverse agonist or
Sé Qagonlst) of chenoki ne recept or (for exanpl e CCR5)

P Rl b

hyperprollferatlve dh§eas
i mrunol ogi cal | y- nedlgkngdlse H(bpcl udi ng rejection
of transplanted or g@isWor \ti ues nd Acquired

| munodefi ci ency Syndrghe (AIDS)). The conmpound of the

I i.nhibiti t he..
EBERRIEEIRR, Lo b ARl el Sy Bkl e
vesHl fl)l)OWedle athac g/ash ofeTHI (Getlvolt) Bl ation nﬁxt&re(}if/as\bablld& to

oo BT SR o ADRFL AR R TSRAER, R sl o

foHbwyd amanmmas;hroem(l @8l vanaiae radadd&atmgsepﬁce@@@uhé ed

e deficie (AIDS). According to a
ek PG S s B e 3V ke aph et hecrhckine FGaS i eraedo ambient
teﬂapér@iﬁét z;ﬂldggi;rlla&'@tﬁtﬁ?ﬁeméb&tmn WalBbMYkted ihe reaction mixture was cooled

to b{e(wqerpogpebg >3- I(lgl)%@]d avapar (bred peld mwyps 911311 charged to the vessel
I opy!
ey g ool O N e PO PR DB B e al R BsRA o
<Xyt clu@ng 5M6H¢iemhmdllruﬁg the éabpreeattre bEtwaem@ amd b)°G0 dihd reaction
ani mal (such as man) by therapy (including
prophyl axis). According to a further feature of the
present invention there is provided a nmethod for
nmodul ating chenokine receptor activity (for exanple
CCR5 receptor activity) in awarm bl ooded animal, such
as man, |n need of such treatnent whi ch conprlses

_LL__L:,_ o
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The present invention also provides the use of
4-13-(1,1-difluoroethyl)-5-nethyl -
WaARHOB/HO21927 t ri azol -4-yl]-1-{(1i7?,3i7?)-3-(3, 5-di PCTICBRPNO04706
nyl)-I-nmethyl-3-1I-
(et hyl sul fonyl ) pi peri din-4-yl]propyl }pi peridine, or a
pharmaceutical |y acceptable salt thereof, as a
nmedi canent, for exanple a ne cament for the treatnent
of transplant Q rejection, spiratory disease,
psoriasis or rheumatoid arthrltls (such as rheunmat oi d
arthrltls R
Ffagf)wa e({t %&ﬁﬁ {e%}sp%{)r I, § ?ﬁ"’él(? ﬁ)r a easft 95 m?xﬁ?%%ﬁ F]hsen the
p}eaxésrslemated oDCMJStrelax&ﬂ)rm chpged focthé mqulegvusqaﬂnamnsturedrfor at least 15

h f
i ASH Bl FBREF DR TG ISR LF LRl e P EPL R o

a@fr@@ﬂbtb@ 3. i blk By QdcuGhr dtillatishdtA0tC. SThewetaidi oighnic (DCM)
rhinitis caseosa, hypertrophic rh|n|t|s rhinitis

Phase Wredldgd tasthe ﬁwwtr%e dheghases senaratss and he I @G PRASE os a:
d]ﬁ%%l?é@l‘%H i ﬁrBthaEe'l}% 54 |VHIjB}neQm6§ﬁBHﬁ@&i§tﬂlaftlb§ I DI 0QE] vol)

pseudonmenbranous rhinitis or scrofulous rhinitis;
wg%@dsigdx ¢ the pesidue fromi the listdilatign e+ Hio¥d iC.né iegeacqniratjon to
aj é)snt)x - teg{S Iyeﬁ\%ﬁ%?tvgfuu érl%&halnalg%% renr()?é;]glpljgz((s Qs?lrvgl gﬁrrgggg{l]éﬁ and the
reisui\‘/lﬂgl sliap cporled/iodebidnh empsmtué and stirred for approximately 60 minutes.

Tge %Pg’t t%l;plcg%lpg_ o\%raos?stro %c? l'|>y tjrltrﬁ 1<Tn wilshed with DIPE (2 x 1 rel vol) and
dl?éd dt 3m|3ieﬁ? t%eﬁlpéra‘aﬁe i g‘i‘l'ddlﬁé @tﬁh@tlléjll c))mﬂaelerelhh .ylbpra)lugnla&ly &% yield.
met sul fon eridin rro pi.peridi ne, ar
a ph{’ﬁ/%(ﬁop wf) Dcloehi- &h(d. £§I9t6 Eﬁé% 8?1) %4 @nb-29 1z,
tyfe a Gae fQr f =
zﬂ%@#ﬁﬁg d%gggfﬂgqgHennk?%éﬁgggg§§g¥Qagpﬁgquub PB6(%1J
128, {ZZHB kceptor activity (for exanple rheumatoid
arthritis)) in a warm bl ooded ani mal, such as man).

The invention al so provides
Step[B- (1,1 -di fluoroethyl)-5-nmethyl-4 HI,2,4-triazol -4-

5 yl]- 1- i 2, 3i7?)-3-(.3, 5-difl nyl
rpenfshigion iR SRR )
yl ] propyl } pi peridine, or a maceutically acceptabl e
salt thereof, for use § medicapgy, for exanple a
medi cament for the t(Eé“ne t of rheumatoid arthritis.
I n anot her aspect the pF%sent i nvention provides the
4-[ 3- (I | -di fluoroethyl)- 5-methyl-4H1I
DM%E%S rlazol yl]- 1-
- Mdtli?m@sluﬁ))nﬁplﬁ)&a&ndijl}mﬂblianpt(d myd] eq lwasatissglve @i DCM @ rel vol)

. | f di n- 4-yl | }pi i di.n.

kit eLBee e CHR{RE G0  Pridifm " °

cHl%fBéfn%ﬁ{abH@ 141 ed) ARAGAMMRMCNIQLO £65 Sol) Wad fRle@ Pillote@by DCM (5
exan? e nodul at i ngchenoki ne receptor activity (such as

X valbaspinsrvasbes Vine yeactios meskapyRestiFd piYgignat ambient
@F#ep%{thlre' SHe} \A)hfbh&bva\f@‘r(f@ Dl 991? %a?ﬁ’dd@@ bnd &4 ?ﬁas%s%@ied and the

| nventl on further provi des the use o
DGI‘{/I:thSe passdd fliroughaehong f pads ofreitipaglutingyith EtOAc. The solvent was

eyapr?&t%]d ﬁ rg tl'ﬁ4ﬁ1¥r!at]e t$ l'eg\(e the s%—titled%o&fioélddefs SU@J HI%ER)Y( rﬁately

40%£mhyjsulfony|)p|perldln 4-yl ] propyl } pi peridine, or a
pharmaceutically acceptable salt thereof, in the
manuf acture of a medi canent for use in the treatnent
of: (1) (the respiratory tract) obstructive di seases
of airways including: chronic obstructive pul nonary
di sease (COPD) (such as irreversible COPD); asthma
{such as bronchial, allergic, intrinsic, extrinsic or

"~ dust asthna, partlcularly chronic or inveterate asthma
(for exanple |l ate asthnma or airways
hyper - responsi veness) }; bronchitis {such as
eosi nophilic bronchitis}; acute, allergic, atrophic
rhinitis or chronlc rh|n|t|s |nclud|ng rh|n|t|s

_______ g, o
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(such as osteoporosis, Paget's disease or

ost eonecrosi s), polychondritits, scleroderma, m xed
w@osetoeve tissue di sorder, spondyl oart hr opat PCEEBRI07/004706

peri odontal disease (such as periodontitis); (4) (skin

and eyes) psoriasis, atopic dermatitis, contact

dermatitis or other eczmatous dermtides, seborrhoetic

dermatitis, Lichen planus, anphigus, bul | ous

Phenphi gus, Epidernolysis bufTosa, urticaria,

anglodernas vascul i ti des erythemas, cutaneous

philias, uveitis, Al opecia areata or verna

conjunct|V|t|s (5) (gastrointestinal tract) Coeliac

(ldMsthassyl fprytpiparidis4-ybosithangll ot ecgasd mleenlaesi’e\teis §2.5 weight

o{Jea EEKP IR o ol e AT Sttt e ERQY APyl

Nh\avmyleﬁlf@hblsnermmtde (.5 aol éd)evag ldisscﬂfzmméxavms eal vols)in a

graine, r isS. 0 Allo
Sepéﬁa@c\teﬁ%h §nd2?@3?it0éhﬁﬁ@hvea%ﬁn3)e?m1 %ﬁmergw fbak?%éﬁ G, Once
the r&REMN RIER1dhed c&hplKiicHNBY reabtRAMhixtukd WaY ﬁltdré&lﬁrou@l@ &Ehte and
marrow, skin or cornea; or chronjc graft Ver sus

tmusglégy@vamwbﬁowl}e filgraisar vacre & lgavedhe wbsEled @s white olid in
ase, nultiple sclerosis,
éﬂé@ fgﬁg kﬁﬁ Acqui r ed Innunodef|0|ency Syndr one
(AIDS) Lupus dlsorders (such as | upus erythemat osus
h?r §y¢tenic | upus), erythematosus, Hashinoto's
%@ ofditis, myasthenia gravis, type | diabetes,
1Mﬁhdmﬁdlmnyywmmparhmﬁﬂ)mmldiﬂeeﬂ frad ed1)tvi/$ welghed intd g Eeaction

obiviioaM GPedabn e TRb SRBRLTAMERIH s moi co) vas

aadwtaw Wegiedihe t@ﬁw@e oF thdreenistEs o7 e Aﬂ’ﬂerls msura knother
ooded ani mal iych as nman.

R LRI A RO L RO G L B RBRE e the eaction

hhd &Q&Heﬂ goﬁ%%g&mg raetsEdi ke da i kaasa vﬁﬁﬁin%n&ﬁl@th chloride
exanp 5 medi ated di sease state) in a war

s@umd@a"/wfvmﬁ Irel volickeeping therfempgiptare belapra’ s‘ésAfter stirring at this
tegxﬂgléﬁl{lr?, %cgrr §g%a{1@ Q—;mw& 1d1 9ol §8 adfed Sipath Keb SRS R Wmature
bdlov36C. I’Fltéirédultmgomb(myé YVasallowed yd warm to amblent temperature

oa?rfqgﬁ‘%t.o (%Weah%? e Szflf}[yrrewlﬁg% @1 ESI\% ar)d brlng Were added until the

pﬂec{piteﬁe faydsoiubd. oThe Dirpeére déparadedydnt Bolo gt wap irqrsvied ifioe ther

harnageutlcall acce table sal t er eof or der
Of%m&é@’e& Y sva(pprwtm% g @&w}iﬁ Sub- W@ﬁw@a‘lﬂd in approximately
6'5% ylad gccﬁlfdnﬁﬁé%éd @it 1 Imdthanesulfon ylf eridin-4 -yl)methanol)

?)-3-(3, 5-di fl uoropheny f | -methyl -3-[1-(methy

Isulfonyl)plperldln 4- yl]propyl} riperidine, or a
D@% ceutically acceptable salt thereof, for the

erapeutic treatnment of a warm bl ooded anlnal such
Aasalutwn of iDrCl\yiéi tell vol) and orabil Fldoiidaf3 ahad vk arecopled écpbqi@w

r tar
-] 55 ARG EeTh SRR T R0 360 DX (6 A ¢y bR it Brore
aﬁ&lﬁbﬁmﬂﬁm txatyllchjpride tolottonada asypnge, rkeemng ihe admperature below -64°C

Si fore.in, another a t he present
Lt é‘h“ﬁ‘i‘ o@&%‘é “ngpfﬂ’éﬂ]fﬂ A SBBREA 051 11 on whi ch
nﬁ'éﬁ[ﬁﬁééuﬁ@ﬁylp1per1d1n-4-yl)methanol (1 mol eq) in DCM (5 rel vol) and DMSO (0.5 rel

4-[3-(l,1-difluoroethyl)-5- netoI-4F+I &rlazol ¥
vpl) was a{lt(ed keeping the temperafure below -60°C during the addition. The reaction

n# S asgheﬁcigat57(9i’d i}oi"@(? le%%@oreladaﬁfghﬁéthﬁalﬁlﬁle((ﬁgtrﬁm k§idlowly

pi peridin-4 | propyl } pi peridine, or a
vishesymage uThatahdtipn ansters wisladowed to wararte sfont gapesagure overnight.
ingredient), and a pharmaceutically acceptabl e
adj uvant, diluent or carrier. In a further aspect the
present invention provides a process for the
preparati on of said conposition which conprises m Xi ng
4-13-(l,l-difiuoroethyl)-5-methyl-4H1,2,4-triazol-4-y
F]1-1-{(li?,31?)-3-(3,5-

~ r A A T T Y T T N e R I
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t hese purposes the conpound of this invention may be
formul ated by neans known in the art into the form of,
wo ooosexaepl e, aerosols, dry powder formnul ati onBCT/GB2007/004706

tabl ets, capsul es, syrups, powders, granules, aqueous

or oily solutions or suspensions, (lipid) emulsions,

di spersi bl e powders, suppositories, ointnents, creans,
drops and sterile injectablgﬁpqueous or oily sol uti ons

or suspensions. A suitable pharmaceutical conposition

of this invention is one suitable for ora

H(ﬁgg]}/[g %1 rvglé a s u{i&d\%ﬂ‘%ﬂte cgglﬁ%tgtae Ifr?gét llfl o 1c@é>@1[tg?lb§tha é)CM (5 rel

vob)fwad a{icBad(Hefdre @hpﬁiaumg thetldypets)and Walsitﬂng/theDCM layer w1th HC1 (2M 5
FL . 1 azol ( )

s i i Brihts L B &1 vpn Srboe e

voBl IOk BreAnik lsdve@Rds kth@eaifdhitle otgania @mdaem VRSP ﬁ!:lea‘a: the sub-
gharnaceutlcal conposition of the invention is one

titled in gppreaximyelyi 150t ¥6¥nous, intraarticul ar, subcutaneous
or “ﬁm@}ﬁl(%dw bﬁkffgsb% s, 5apm.pat 3, 941tmrm £.96 BT =
for exanple, an Intravenous, intraarticul

129 BGyL. &0 2H), &r7Si (Rt3FBNLI4E (dqaintet ose9.55 4. OHal H@k@ 19 -280 (m,

K 0 for exanple in the range of
24§Tﬂgbg¢%hfgiégﬁﬁégﬂﬁ’gﬁﬂthis i nvention, the
conmposition being admnistered 1 to 4 tines per day.
The intravenous, intraarticular, subcutaneous and
Stepfhy anuscul ar dose may be gi ven by neans of a bol us
Prepheftioh Qf iso Yrbpy1IaliLvethdinésiHonylpipaMainciisl) propencmy be
given by continuous infusion ov a period of tine.
Al ternatively each patient will fecejve a daily ora
dose which is approxi to the daily
parenteral dose, the clonposition being adm nistered 1
to 4 times per day.™ llowing illustrate
representative ph ceutical dosage forms containing
the 4-[3-(1,1-difluor®ethyl)-5-nethyl -4
(lgk/[f: hau’.lezs‘ultfci1 é{ﬁa‘}y&)nd% A Iy )rdefh{iﬁ;il \r m\lﬁéqg Xﬁag cﬂa%gél’ to a reaction Vessel

UOTO
followed byy4 li ‘{vash(dfmlhgdes(ml febmgl).) RipgristinediOn- molyslq} perogprgedito the

or .a r tic I
V%§el gcﬂk)&ieg QX@ lllng glbnatctf)ﬁgpe @fSLré]rv glpcf t%g eaggcﬁl 411)(“}9 flga%d to
bétednaazeintlio6°@r ARbRFbY betht iso-pasy! nmohmmams(l 26 a)l @) in toluene
Buf f er s, pharnace tlcaII able osolvents sucrk 3
a1 BE R P RP OB b B P BB P
h&rs SdPht RactERTRAXS Res ABRAELBtoDetTteR 85 BYTIITKYmEI 1 Pakchda
cyclodextrin may be used to aid fornul ation, Thenﬁfuﬁ

odroplptisina (Tibe resctiery mbdure g ive godyd odisesen 8 Aag S0°C a
(@ Cf{w(@gw@%u;de réaaléﬂ}Ealﬂﬁﬁlﬁ@ﬁ@is&rip@?alturé‘ﬁétweé_rhﬁ) and

ta e e enteric coated y conventi onal
50RE€a sfrer Souring e Il®stt16 mpinutes the phasepuetersgpantted e3qdiimbisarbonate

TR TION LETN -
40 ﬂ.liuﬁjd"Cu ahe etﬂhgée)rrélﬁ‘fﬂjlﬁewwtlﬁ&&l-fdr ,aR edstt1Sinaimates Wefgre]sefarating the
DA ng e rHy PG BRy PFB Yo s PSR 5 hen

c&ﬁ:@ht?’dtéﬁeco approRinffdy 1REP Vbl 5? WidtuRGERdhadH £ bs@debn 40 and 50°C.
t hereof, or a pharnmaceutic

conposi tion conpri b&@ 4-
Thigo-Sre Yabow cabreges Sbmaapmalr tog as beggen AP and 0™ gnd then
ofreiBiist CHPPPSRAL ] ok diliion. T RS e

cpded WibebyeenP and POLH aralcstitred falat pash 6@ eyiudts| a thigjemperature before
m ni s

SoliFE B s BT G ShE BE s RRF i GRbinb ARET At oueO®2

the treatnent of any one of the above dlsease st at es.

In particular, for the treatnent of the inflanmtory

di seases rheumatoid arthritis, psoriasis, inflammtory

bowel disease, COPD, asthma and allergic rhinitis the

conpound of the |nvent|on can be conblned mnth a TNF a

. —— . p—
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The present invention still further relates to the
conbi nation of the 4-[3-(1, 1-
waledoBomeet hyl ) - 5-net hyl -4H-1, 2, 4-tri azol - 4- yl ReT/6BL107/804706
, 31?)-3-(3,5-di fl uorophenyl ) -1 net hyl -
3-[I-(nethyl sul fonyl) pi peridin-4-yl]propyl}piperidine,
or a pharmaceutically acceptable salt thereof,
together with: a |eukotrieng biosynthesis inhibitor,
a 5-liroxygenase (5-LO inhibitor or a 5- |ipoxygenase
activating protein (FLAP) antagonist, such as

g 840, AT 1 IS s B bbb 38075

aprosiniaydly 69% greddri de, a 2, 6-di -tert-butyl pheno

hydq r,OPyLr S: ENGCA_
LSRR G R GSEY WZ%&%%@?I F A0S AR 153,
0. Qﬂﬁmanomaptaﬁlltt@étemémummam@ &h(ahfasﬁz b1 4{7239H§212079 ® 3Hd), 2.74
- cyanoqui nol i ne ¢ ound such_ as
(o7 =1 o 2 Al b e Joc ST Dabs BRaAl 945,
I 40 t st for a | eukotriene
1170%% §H5 qcﬁ s{bEQﬁzg%%bsuM or LTE. sub4. sel ected
fron1the group consi sting of a phenot hi azi n-3-one such
L- 651, 392; an am di no conmpound such as CGS-25019c;
%enzoxalan1ne such as ontazol ast; a
Pﬂeﬁmenﬁ ofisbpxopyl GRN-3S,3-diflwoaephBhyl)-3784mreylsubfonyl)piperidin-
ound such as zafirlukast, ablukast, nontel ukast,
ﬂf ver | ukast (NK—679) RG 12525, Ro-245913,

Mbﬂﬁh%@ﬁﬁng(i}ﬂﬂﬂﬁ?obﬁéﬁyﬂﬂfmﬁé%d) 7195; a PDE4
i nhibitor 1ncluding an thlbltor of the isof orm PDE4D,

an anti histam nic H. subl. -FBr ant agoni st such as
cetirizine, |oratadine, degs at adi ne, fexof enadi ne,
astem zol e, azel astine or CKfoOrgheniramne; a
gastroprotective H sub2. recept /ﬂgggonlst; an

agoni st

a.subl .- and a.sub2. -

vasoconstri ctor syﬁ@ groninetic agent, such as
propyl hexedrine, p rine, phenyl propanol am ne,
pseudoephedri ne, naphﬁzol|ne hydrochlorlde

oxynet azol i ne hydrochl oride, tetrahydrozoline
Alydlvoichlusion des piepirohby eheogintB- wa.%@m Paleand bis(Ls-

l C
cycfol?)thfi@ g%eg cﬂﬁg Qﬁlbﬁ?el) %)%’Zﬁnﬁ < g%esstel?f;btllr@g%(? %?EF ggn R él
vcﬂ99| Thieapixture brammmbd to pehieve ;fdpdmlwmnt el enzepine; a

b. subL- to b.sub4.-adrenoceptor agoni st such as
nmet apr ot erenol , isoproterenol, isoprenaline,
Téh Didie l'réhlctlorﬁ'éﬁsm Waﬂﬂiarge‘dqjdﬁpﬁ)pyml-(l -rﬁﬁhmh&plﬁinylplpendm-4-

terbutaline, orci al i bitolte at
ylkgrgmp%tp &l mo]oqq) & ﬁ-é{fﬂlg gi:ﬂyﬂngﬁqrﬁcéaqui] @| %?neoi \éq) an% po{assmm
cabRRRY Bk g e @D @hﬁﬂaﬂs%mhé)laﬁ@ IPS pldmulreqt,: werafby et and the

or a nuscarini’c receptor (M @ ant agoni st ;
méute e heated (0168 °gr die hawlaﬁts@lﬂtl@wés qhel( added f9 thi‘ﬁ TRy and a
llfé\?ésﬂ%? e 9 |4Lf91%%? s Rl té‘"fatchﬂa{t@ ﬁﬁ’sct?fglsﬁy SitrR R @l tihls Yxture
ects such as pre dni'sone, predni sol one,
wﬁs then hedti atie), °Q for Amoimo T eastinatmixittewaheasledi e ropss smperature
n at
ﬁté({ Q. inegH?%gl%Zn vlvrﬁc%ﬂ (EE {eq @88 %1&95 #doﬁ?é I%Slﬁtrmg
mife @ vwae Bﬁ@é(ﬁﬁ&ﬁmﬁ Miiperatiae ohermghtaThdf plmml wese thenaeparated and the

mégn:nlp gg&ggivgs igr%:ﬁ)%pa %tgtai(yg gog ﬁéaggp‘??s( mig 5 fel g\:/cr)]ls) was then
clPiddade RRIRIR w(a%h%%ﬁeenﬁﬁté@ RS ar\rohnﬁd\@'ﬂ' 539&1 vols F urther IPA

stronmel ysin-2 (MW-10), and stronel ysin-3
(lowel gols) veas nbaigq:chanﬁ agsin thp é%lkwa%cqné@érﬁteérto f uﬂléltqe@fﬁ 35 xel
such as CCR , CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5,
CCR6, CCR7, CCR8, CCR9, CCRIO and CCRII (for the CC
family); CXCRI , CXCR2, CXCR3, CXCR4 and CXCR5 (for

the CX- C famly) and CX3CRl for the CX3-C famly;

an osteoporosis agent such as ral oxi fene, drol oxifene,
IasofOX|fene or fosonax an |nnunosuppressant agent

o LN

oy
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a conmpound useful in the treatnent of AIDS and/or HV
infection for exanple: an agent which prevents or
w0 nivslo719g7 t he viral protein gpl20 from engagi nBCTIGBR007/004706
cell CD4 {such as soluble CD4 (reconbinant); an
anti-CD4 anti body (or nodified / reconbi nant anti body)
for exanple PROG42; an anti-group 120 anti body (or
nodi fied / reconbi nant antibggdy); or another agent
which interferes with the binding of groupl 20 to CD4
for exanpl e BMS806}; an agent which prevents binding

Vo'tl_io F/ﬁl\a}ﬁf s £ g?]g ol %)lrs %;%%Q@éha}é%@ N e st t‘ﬁ?éjm%rg B&s held

St or ant agonl st or an
ataﬂBIS OCooRLS-a0 mlleyﬂlen h@taddﬂﬁ@ dad T\h/h rthutheanﬂeand'sltemd into a

cryittivbinn Petutloh T8 Vet PR (S o PHE kT g@ﬂnﬁe ker.

enf uotid th8 of ﬂhe%@)staﬁl[saffonls%‘ﬂtﬂﬂon vais remlhileb itk pmvﬂé a BEg|saNple.
(al so known as 209) {such as an anti-DC- SI GN
Tlﬁﬁ?‘ﬁ’ﬁé@‘?edo‘fpoﬁﬁtap R#bi tor of DC-SIGN binding}; a

nucl BRY-AGINIGHEM IR wAE 3bSEHR JECS Eﬁcﬁth%ﬁ ¥asedoidas €2
|nh|b|t05 {for exanpl e zi dovudi ne nevi r api ne,

°Ghetio2? ne. Thecreyd wasadded whemibe e lsatsqna%wapwaz #4)°C. The
Qgﬁl ltjlgh g(?uélgilT@S’ heRPRGGH ferm g@ﬁ?&r@ﬁbém@ﬁt tenofovir (for

ree base or as disoproxi| fumarate)}; a
n o n Thm:lrmlilsdé proelu@rvm igolaerslyi uetherefilinativnn Th@reSI{llflbg cake was

wﬁﬁs@@&@ épg\r(%g al {vals {'lgg W%Xhed%hlpaew%r <§1f cﬁ}/ed tc? Q&’}sgn?mass ina

or exa onavir,
vﬁﬁmnmnayMBOPKUDaﬁmmﬁmiamaﬁwﬂmmmp@ﬂdandﬁWagewesylate

osy B P ENRQ 2P By L FF 182 et 4250y 10

qc( Ueﬂze%ﬁmmﬂ a§(1fH Qe, basesand a)s 1 s&l(nm,ai, g=sial3)) 1} 60 @H, m),

R OOt 5 oS e, A o RIS, o, 251
(1<HTTn{)' Sh ?H{ )= 180'3.57 A, X St g, 7 er aRpiet, IJt‘= @)9@98 JrRiad, J

treatnent of ‘osteoarthritis, for exanple
—rS@nétléD,&i @fe(lHatitJ = Pafeapdddt ory agent (herei naf ter
NSAI D s) such as piroxicamor diclofenac, a propionic
acid such as naproxen, fl ubi profen, fenoprofen
MethalB ofusing 8+(3 S{duﬁhxomcﬁphnnyth Fetaethylel ,3,datoxaborrahenan ¢

i ndonet haci n ndac e
ASHefen s RERy T BeRsa R hateBE B PR (ER DY LR
cﬁ:l(fﬁ@?édleﬁgﬂh&ﬁiuﬁl clllbhds)l,l(ﬂl;ma&ndleh)?’?@xuehsel ﬁoﬁibded:b;xTFHF (2.0 rel.
rof ecoxi b or etori coxi nal gesi c or
volg) The %’F*Wrémaéﬁtll?%PﬁWe‘?aﬂﬂaﬁéd "%rticosteroid or a
hyal uroni ¢ acid such as hyal gan or synvisc, or a P2X7
receptor antagonlst The present invention stil
Tp glarpesregesipm vesseliwgs phfgqud%pmyﬁ 3l -yethanesulfonylpiperidin-4-

ygplLr@réef-r&)la e (gh{o}l H@r?@ §L\i fhioro phenyl)] -5, f d1rr(1ethy1 -1 33 22 dloécaboeflngned

4-1
(I Smdreqummtgssmnmrb;blhgtg ?O 2 mol eq). THF (10 rel volsg and IPA (1.1 nlaol eq)
S
g e Bl A B ey & et SRl ol ren
adtdeto thid thixdurt,rapg tieseactind it ttnerwas hieid)at 60-66 &€ édrethours. The crude

actlvatln fact or F) ant on

AR HE YR BRgER: fﬂfﬂﬁg)@ %é*i ‘Q?fﬂ?%?ls‘/@esml(?%“m MTBE,
ahdViRkHolutibh Riab @ltered kowh 23086 slﬁéh H‘ﬁé fRultifg sottidal war

i ncluding a VLA-4 antagonist; (vi) a cathe S|n

cencrmpnted Fragend JiRives tignratedyising ysoshexpapcand ﬁ%‘étegg solid
v%@ E:E@g%y 33atioR HnBidHO ovdrhi Fﬂt iff aKrbtﬁiuﬁl &eft 'APJLO °c, TRBdile

. sub2. ecept or antagoni s an anti-gout agent,
cempoundoeis efforsed ay 6704 yielda xanthlne oxi dase i nhibitor,
e.g., allopurinol; (xii) an uricosuric agent, e.g.,
probenecid, sulfinpyrazone or benzbromarone; (xiii) a
grow h hornone secretagogue; (xiv) a transform ng
grow h factor (TGFb); (xv) a platelet-derived growth
factor (PDGF); .(xvi) a fibroblast gromh factor
e.g., baS|c flbroblast gromﬁh factor (bFGF) (xvii) a

ey o o

o o o o oy
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(i) tenperatures are given in degrees Cel sius (00);
operations were carried out at room or anbi ent
W egopeT®RUre, that is, at a tenperature in thePCEHGH2000/004706
18-25C;, (ii) organic solutions were dried over
anhydr ous magnesi um sul fate; evaporation of sol vent
was carried out using a rotary evaporator under
reduced pressure (600-4000 P gcals; 4.5- 30 mm Hg)
with a bath tenperature of DS to 600C;, (iii)
chr omat ogr aphy unl ess ot herw se stated neans fl ash
St%hronatography on silica gel; thin |ayer
cHan&tography (TLC) was carried out on silica ge
Priipatftion off{BR)e3-8,5-bifhdraphenyl)-Gell y(methydsulfoh el piperidia;4-
hi s ans a colum containing 10y or 20y of silica of
v °H?%'6ﬂ particle size, the silica being contained in
a 60Or1L di sposabl e syringeFand-suppBrted by a porous
di sc, obtained from Varian, {Harbpr Cty, California,
USA under the nane "Mega Bon t SI". Where an
"Isolute(tm SCX colum" is referred to, this nmeans a
col utm cont ai ni ng benzenesul phoni c acid
(non- endcapped) obtai ne rmayd onal Sor bent
Technol ogy Ltd., 1sg House, |{Duffryn Industial Estate,
Ystrad Mynach, Hengd@kN d anorgan, UK. \Were
"Argonaut (tm PS- re&=am ne scavenger resin" is
referred to, this neaf® a /r-(2-am noethyl)anine
Dﬂ@dbmnammﬁﬁng agdriveq ll;)Mah redhfdrofirAr(@IBALIH) 8 SLred, 3ge@svas
nc., 887 In trial Road, .Suife G Sa rlos,
o dfopmite VoL Smingfeg) o7 dolytiLp FQ-PW@ 3Bt SSfttuoropheny)-3-
[ 1-@AGH 1Mo n YR Sipdridin- 248 rdBdnohte o 261 1.@@@% k@AY droREand6 Slitres,
rven for 1llustration onl ;dégzg%%e ds, when given,
1Gyod) at §7C,iKepring Fhﬁtt?f@??fW)beé’W sRachiawassshigtefl gt 0°C for
3%&9&’?11%5&13n%§ DSl PRI A5RE dvidhatlll 6480 1 RNIERSEded dropwise to
eve dif nore

opnent; preparations were repeated i
theaeastipmbvand§ mimates. Toelmixpie wek etitrest fpe p0minptepvRildidted cpeled
vayqLegeand is in the formof delta values for nmajor
i'agnostic protons, given in parts per mllion (ppm
Aneladduy eatinatet ablutiored feptisim mitmsi@ifivB)ragscteahydmated P P0lg, 4.5wt) in

St a rd, determ ned at , 400 Mz in erdeuteri 0
e tph s, {25 SDR iom e Nont Betly AERRFE £ Srfieirt YES
m@n%kbtnemﬁ@nmﬂm £5°C)Whéd e gic¢pitate Btattz to fovth ihe exbginc al
.synbol s have_their usual neanings; SI units and
incygasrsidsanagticalled; (viii) solvent ratios are given in

percentage by volune; (ix) nass spectra (MS) were run

wi th an el ectron energ%@;f 70 electron volts in the
Egtyb agetads (6. Biviesdi0volh wasiben 3dded ged theinpytuge girsed @ room temperature

f&?@ﬁﬁﬁ{ft . BLRA3Gas tﬁ\é}leﬁl?eré.dntﬂllo% £ ga | HNUcARlh@as thrcﬂligh with ethyl
effected by el ectrospray ( ; ere values for nz
acatae (fi.Meres, Wonr Fhé squoasyiayeowes sipaetediand exteactedtvith ethyl acetate

R0 e T Bt s SRRt G QS e R f2
16 )itrésy\vied limpgesien saphateyandetepel The vataine shngdacedai vacuo to

of. §lson.306 punps with G.lso XL s | er and .
i e S s O e TUPR 109 BB e dfuen wit
W Retabe/(BTORkEY, 8401f ¥ROKiAl Wi soHenBwiM rbloedV §6440 to give a white

particle size. The eluents were: A water with 0.05%

selisk Riceryafalligationdiom) cthd aeepte( isohexang gave thesbiiticsgempound as a
L doqage,el uent gradient went from95% A to 95% B in
“@&h?ﬂﬁpg§4SVMere i ndi cated ionisation was effected by
el ectrospray (ES); where values for mz are given,
generally only ions which indicate the parent mass are
reported, and unless otherw se stated the nass ion
quoted is the positive mass ion - (MtH)+;, (xi) the
conpounds of the Exanples and Met hods were nanmed usi ng
t he | UPAC nanme program from Advanced Chem stry
Devel opnent Inc, version 6.00; and, (xii) the
foll owi ng abbrevi ations are used: THF Tetrahydrof uran;

R A - " o o [ R —) i A1l
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R- Bl NAP
(R) -2, 2" -Bi s(di phenyl phosphi no)-1,1"-bi napht hyl TPAP

waedosapoopyl anmoni um perrut henat e Nbl eq Mol arPCT/GB2007/004706

equi val ent sRel vol Relative vol une MIBE Met hyl
tert-butylether Exanple 1
4-13-(1,1-difluoroethyl)-5-nethyl -
H1,2,4-triazol-4-yl]-1-{(l _»§.)-3-(3,5-

di f 1 uorophenyl ) -I-nethyl-3-[I-(nmethyl sul fonyl) pi perid
n-4-y|]propy|}piperidine Met hod A

14-[ 3- | -di fluoroethyl)-5-nethyl- -triazol - ¥i%
HF;\[@YI Re(feMiz DMSO)3 §. é@) 1.23 G, o), { g6 51 B (1H, m), 1.51 -1.78'(?H,
iR é@@*@ﬁf%ﬁz(bgﬁ?@%ﬁa&%@' ZRLPEL A My oRAn

qieBds lﬁHd,tfboB at (erafdl) maam@c@él ihl1i Gtuene (412m ,
| Ovol ) under Dean-Stark conditions for 3.5hours,
E 175n1 of water collected). The reaction was cool ed
® ©0C and nmet hyl magnesi um bromi de (3Min
PeéRirbyo £ 8R)-34(3,51dif1bsroph¢hyDed1-wrehylsutfion Adtpipedi@ipréPanal
m nutes, not allowing the internal tenperature to
exceed 200C (exotherm c QC - 80C)._The reaction was
allowed to stir at 20Q0C f W' The reaction was
cool ed back to 00C then car el guenched with
aqueous saturated ammoni um c de ,sol ution (250mM ,
5vol) (very exotherm c 00C - 360C fter a few drops,
d to cool back
) was added.

to 200C then ethyl acet
The organic | ayer \ Separ aj ed and t he aqueous | ayer
extracted with ethyl aéét e (I.ditres, 20vol). The
organi cs were conblﬁ/d washed w th mater (I.ditres,

TOATRES BHEDP ﬁﬂgtf@ﬂuorpﬁrep@ ad gl deEaiasgpen-

ll-dl (2/58@113 O@%Vs%dﬁgl #Btate (N4l %éﬁ)%‘h& @étﬁ@lﬂ@&?l&i@ﬁﬁ@me-N-omde (1.2g,
separ.at ed col unmchr onat o on the ani on XL

0¢01 5@@@ d@hlor%eﬂé%ﬂe Fribitresy %ﬁmﬁgcqquﬁo 562G wapadded pispspgnsion of
tx%hmfbls&%ﬁﬁlﬁﬁfé agf"dq%s%ni om? iof aleﬁbroﬁleuiaﬁéi& 1825 elr()%’l'jrﬁ'!;er

I soner gave white solid t he second
28minugsd I@Ib@tshee pécﬁt&r(eléqtb@m;?erB—S °€i-tH58Ck dhsaeastiyn yas/sirred at

2’2? E(%%PIQBIPW(%% ?Il%leJ Ie oe w%istﬁ%_%d @ﬁ \Yaslzled through with dichloromethane

(5kity&d, Yovob)i Thekoldteny ks terfofybd iszz,aaud?i)o give(deBish residue (308g). The

r&id i ISt 20Pmh s i9n Pl B e fered
oI o(1 4108 pAd-&f, ce NI 0gYl/ 6ilich24@E) (cBtle orlDhOBottond). v@aﬁhlﬁgthrough

“gtlfll)ﬁ%)“/% ﬁﬁ?l—pk&t%fe%%ipgprotée}_%dp brg)l?tgfq_q) izdvgi])gé' ?116 s%lveslé weme?nlovéd in
vb&l)o to %a502a el%vxﬁgll ﬁ/ﬁich IWHQ ?ur’ﬂﬁejddon a I%\?hgeé)( kel difloa Bludh, eluting

| soner B: | e compoun
1mt1:[1lgl \(qth {S%dqﬂml aestasef ql1911191:ogle\?b@{1¢ﬁxpn a gradlent up to 30% ethyl

fk(%:tle .fc }'05.; ﬂ}%ﬁ%g ’gl:leé% f[ldﬁ% fr'r%crg ogsh §/afv)e_t e_subtl edI co;oppﬁlnd as avig]hlte
solal(17dm P8 Yqayigld).i di n- 4- yI]propyI}plperldlne 1H NMVR
(400I\/Hz DMSO) d 0.92 (d, 3H), 0.97 - 1.25 (m 2H),

13 9BIR (400 Bit, DMSGY § 0.99 4824 (2H,98), (57 (BH)d), L6®AH, nd, D4 (1H,

34 6H) 4 8
g 268 63 2 By S04 L. of 5117 G 3 STy 94 - 7.1
(3HAnRS.56mHJ$), 6.84 - 7.14 (m 3H) Method B In a
simlar manner to Method A, but using benzotriazole
instead of 1,2,3-Triazole, Isoner A (yield 11% and
I somer B (yield 129% were prepared. The
(3R)-3-(3,5-di fluorophenyl)-3-(l-nethyl sul fonyl - 4-pi pe
ridyl)propanal used as starting material was prepared
as follows: Step 1. Preparation of
| - met hanesul f onyl - 4- (et hoxycar bonyl ) - pi peri di ne cEt hyl
i soni pecotate ( 1 nol eq) was charged to a reaction
vessel follomed by a I|ne mash of DCM (1 reI voI)

-, o o o N a o
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mai ntai ning the tenperature between 1 and 100C. The
reaction mxture was stirred at between 0 and 100C

W@ pioslo719kE reacti on was conplete. Purified watBCT/GB2002/004706
vol) was charged to the reaction m xture and stirred
for 15 mnutes at between 5 and 100C. The resulting
phases were separated and the organi c phase was
concentrated to approxi matelyy#” 5 rel vol by
at nospheric distillation. The concentrate was
clarified, and then DIPE (10 rel vol) was added and
Intepmediatetl.on concentrated again to approximately 4.5

uced pre ure distillation. Another
PI; ratra@?{’ %&bpgﬂ"’(ﬂﬂ“ e Srazi%as added and the

resultlng suspensi on was storred at anbi ent
tenperature for at |east 60|/m nutes. The solid was
isolated by filtration, AEh DI PE (2 rel vols)
and then dried at amnbien e rature to give the
sub-titled conpound in 5prOX|nater 93% vyield. 1H NWR

T()%qglilgﬂ% 5_@3@?’% m(gm g%CESthP&gﬁﬂ) 1n§2h?8012§ 5L§ t:l)noli(itog--(%p.&j ‘was

aqidyl ethy] 2,.8-difl@r@Bofamptel(5)0g) ﬂ;v&OfS einutds, Eeébﬁlg?hé"?emp&lé'}ure below

1%@ qhéfea%tloél wg%g%)aﬁalg{:c} @rglg%('f: overnight a11]c'1§the(n warmed to 35°C for 2

hcédrs bk heno B S ARy féﬂ@&ﬂlzﬁ{zzﬂ’o"m& h2dTRbRAING tolyene twice to give a
hagﬁéﬁlf&n y| - 4- (et hoxycar bonyl )- pi peri di ne 6
’é‘a)w e1g %%washﬁ%wah disthot per/ wesl@mneft@givomltbﬂ peoduct.
Ykmnggmgsﬁ%gf THF (6 rel vols). The reaction m xture
mas cooled to between 0 and 10Q0C. A sol ution of
LiriNdR wooaiivsi ob ey ( 750l eq)
foll o&/ed by a ?%B&gégﬁ?ﬁ)’ j‘l"%l/?}?’ b{)[_ur%'el(gl\i/’o was added
to the vessel, keeping the tenperature between O0C and
hﬁgﬁﬁ%dl pg. then the reaction mxture was warmed to
nmbi ent tenperature and stirred until the reaction was
Pm@mt@m@f H[B<11 atiflodroethyi) S methyha.3, 4@ NzEI04- zxyp@@h&ﬁ%n 0
and 20C. Purified water ( 1 rﬁl vol) was then charged
to the vessel maintaining the't erature between 0 to
100C. The pH of the reaction adjusted to <2 by
charging 5M HC , nmai nt ai g the_tenperature between O
and 100C. The reactio S WNarmed to room
tenperature, stirred fo Ieazg; 5 m nutes and then
v

t he phases separ at ed. 5 rel/ vol) was charged to

t he agqueous phase, stirred for | east 15 mi nutes and
stbi'§, phases separated. The first organic (THF) phase

s concentrated to approximately 3.5 rel vols by

Prepauation of St-(1+Hd enizylofpipbridfiectahiige Second or gani ¢ (DCM

phase was added to the concentrate, the phases

separated and the g@rganNi c phase concentrated to

approximately 3.5 by at no€pheric distillation.

DIPE (10 rel vol) ws dded t he i due fromthe

distillation at 40 to 15CN Af t ncentration to

approximately 5 rel vol by\vacyu istillation nore

DIPE (5 rel vol) was added and the resulting slurry

1 K‘eﬁ@ﬂllﬁﬂeﬁ&lnﬁ%ﬁ@ E40b§)'@%rs§§ﬂéﬁ§edqﬂ ‘awﬁ §1‘Bé§ﬁianeg,p SL)n%} room

approxi mately 60 m nutes. sub-ti
terresItaiesgd pestie |anln>fdalﬁe 615 B@Mhse@dcw ttsubll $atd B bxing theakaction to
[ erature.to give t
13480 AL e RPRLEEIRE L AR5 0 o T e
adding QM\ﬂquunﬂD@r@ldedsoﬁltBA Ildactllchloremgthﬁne ldy e? vddé the%EBarated and

d”%‘ﬁéﬁ’r Sli‘%gnf‘i#‘bm S‘El%‘fée ﬁ“ife én% Wfiu%eﬂn)m vafusznteléhe mrpsluct 1ta%i to
(qd, J = 12.5, 4.2 Hz, 2H). Step 3. Preparation of
(I-nethanesulfonylpiperidin-4-y|)nethanal Met hod A
(1 - Met hanesul fonyl pi peridi n-4-yl)nmethanol ( 1 nol eq)
was di ssolved in DCM (5 rel vol) in a reaction vesse
followed by a |ine wash of DCM (1.2 rel vol).
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(1 - Met hanesul fonyl pi peri di n-4-yl)nmethanol ( 1 nol eq)
and nol ecul ar sieves (2.5 weight eq) and TPAP (0. 05

wordosegw2ner e charged to a reaction vessel w tPCDGBR({03004706

rel vols). N Methyl-norpholine N-oxide (1.5 nol eq)
was di ssolved in DCM (5 rel vols) in a separate vessel
and added to the first vessel, keeping the tenperature
bel ow 240C. Once the reacti amgad reached conpl etion
the reaction mxture was filtered through celite and

t he sol vent evaporated fromthe filtrate in vacuo to

cf}gaﬂﬁie bbieofsulutibi. tdladymheaw\a@theﬁ a@RUit6lpleBipARB bAMhEBlo8h,
4“ ﬁ@ h%’s%lmé Hy‘iﬂ cgol(té%%%ieia@&w Wwhifsj solid. .%lﬁwe418g1(98%)
W Q)//vas vvegrpg: into a reaction vessel wth
0¢ §1Hz lt)éoh d2Hem), A7 EH, mpBhPS (3Hvs), B- lﬁ@ﬂ m), 2.8

jHﬁn l45€8ir 8 . : the tenperature
( t)yhrg rgactél)yg'ﬁ gﬂgglvg\f ?gg%%%s)Alﬁte Hgg’t)iours anot her
charge of DIBAL solution (1.5 nol eq) was added at | ow

erature. Once the reaction had reached conpl etion
the reaction m xture was quenched w th anmmoni um
Preparnticeobbenzyba-[3-20%diflubroéthylpS-miethyl-1,X, ¢ @ piand-4-fifpiperidine

tenperature bel ow -670C. After stlfrrlng at this
tenperature for 30 2 rel vol) was

added, agai n keepi terrper af bel ow - 68C. The
resulting mxture 1o 0 wanm to anbi ent
t enperature overnight t [ive a V\/f’N eNlurry. water,

di ssol ved. The | ayers were separated and sol vent was
rem)ved fromthe organic | ayer by evaporation in vacuo

Jve sub-tjt.led 0 appro teI 65%
E@h@at}ﬁna%{#e@pwd[y ace arrﬁge (478. Og,plpOeq n 1chlorometha(r)1e

(1 zmmshmeg wak aa%dmrwlmb rasé}hmba SESHOHHD h)s emmfa %ﬁ
éol ut i.on and oxal ori de F

legy laéschkoa%metaarie& ébirwovw °G piveg 2§epareat(eshgés@@|therm
ob¥eMelid L #1C) vV The re@&%n%@f‘ ﬁlrﬂ%eat%q fWOﬁuﬁﬂté%%f&ggaﬁg

addltlontothe oxal solution via

wappgdg a5 G arsblefido stir Olt Qéwper Bhareection M@wag@n@@le;ﬂup PG and a

P B R R PRk 5 Bl

1exep)) was 40dMd {ropwisk ov&rl3})mmsdthﬁ)kﬁﬁhc(tﬂw& Wa&hle& o )5°Caad stlrred for

R SRR bl PR b BB N PRl rovie
(Alies, 2ues]) efiore Td dtgagictlsyee way bephiated abd tHe agdous i(h)yer ;
owe

s| ow n e reaction m xture was al
e’ft{flcmxﬁfﬁ\f%ﬁ lﬁ?fa thé%‘p@?ﬂ] 1HPSe>oVPk rtlthe orgenics wrfe cgmbited and
dN& (nadAssiad &ﬁﬁh%@er&pﬁﬂd' tRDsol ¥Rt 1eBRGE] ﬁ@a&zﬂ: 18 I%we an off white

i ce-wat er 5 rel ng was added
sdlidh@f g Fh@sqlquam%i ip fRjusng € ‘Ngretsn’é)vmmwmrd {#B0ml, 1vol)
whdded Yhd Be 5‘(%.Ict1 rf)ﬁe)atedtt@f‘e@lu dLOlﬂqu)q{olc otapsn%%%eﬁgc otﬁtvslf Rooled
(saturat ed, ; Y ﬁ
tOTTherndﬂgmwturemti wamed Mal;S hamo Thd nﬁxtom wédsehanrrgdueicd np\tmae to

' . O h titled in I OXJ Y 75%
oA 5 kel OB B P Ko BRI Bl 20 nd
e;igragtgd fwrith cﬁﬂlloro?eiiﬁne( (gdcd7_,.51i1re§, Zl)g 1 @\/,089 gﬁe Z?g;lﬁiﬁlzmerlewnbined

. . i.ntet, = 9. . , ,
st feshied it 0% s g it 7). S mishigh sl filtred
arflil'llhe seH &P retoved BPRIcAS foPivedthe sititlBd 8ound as an off-white solid:
net hanesul f.onyl pi peri di n-4-yl)propenoate

6kﬁga@éﬁﬁﬁﬂésulfonylp|perldln 4-yl)ymethanal ( 1 nol eq)

was charged to a reaction vessel followed by a line

wash of toluene (11 rel vol). Piperidine (0.1 nol eq)

was charged to the vessel followed by a |line wash of

toluene (0.5 rel vol), and the reaction nmixture heated

to between 85 and 95C. A solution of the wo-propyl

mal onic acid (1.25 nol eq) in toluene (prepared as

descrlbed above) was added |n 10 apprOX|nater equa

~ i ~ .

HCO (5M and brine were adaed tiIE/ precipitate
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40 and 500C. The 2-phase m xture was stirred for at

| east 15 m nutes before separating the phases and
wWoR®R0TIY2T he organi c phase with water (3 rel vPCY/GBIWE/004706

organi ¢ phase was then concentrated to approxi mately

16 rel vols by vacuumdistillation at between 40 and

500C. Toluene (3.5 rel vol) was charged, the solution

clarified at between 40 and .5@QC and then concentrat ed

to approximately 7 rel vol by vacuumdistillation. The

m xture was then cooled to between 0 and 100C and

JEN t t this tenperature
BePURE% L8 AR B MG d s T 7 e 2 1B )
28N@NEHI8.063 6B €2 a8), dge (mtcb 1.08-998 @51, 2y €l vol ) at

bet ween Cand 10C. The solid was dried to | eave the
sub-titled conmpound in apprOX|nater 50% vyield. 1H NMR
Step® Mz, CDA3) d 6.87 (dd, J = 15.8, 6.5 Hz, IH),

5.81 (dd, J = 15.8, 0.9 Hz, IH, 5.07 (quintet, J =
Pgeparagon QfH)'[3 @. 18t'Bﬂ(lQi'oetllyla Stmethyhit,2, @tﬂ)azoB4-37Hp(perldBI-I)

2.74 s (td, J = 12.0, 2.4 Hz, 2H), 2.36 - 2.17 (m

IH, 1.95 - 1.80 (m 2H), 1.57\(ddd, J = 24.9, 11.7,

4.0 Hz, 2H), 1.27 (d, J = 6. 4-HX, 6H). Step 5.
Preparation of /s-propyl

) - 3- (3, 5-di fl uor ophenyl -3- - ﬁ&lsulfonyl)plperlm
no 4-yl]propanoate Met (u
3,5-dif|uorophenylboronlc aC|d) catalyst sol ution
was prepared by charging i ?-BINAP (0.045 nol eq) and

TQ L §é1k1%é1ao thégééle {@ad el”&@ﬁ%%‘ettﬁ%% quldle:?,l}-t 'ngg%-gﬁfpﬁ@ne
(6&5 g)tlu ethane <6.4 51 rumder an@trgmmuﬁmhéru hatas dildegd a0 padiadiuh@naarbon

(g3 e R SN EROF e Sancion uooe piey Broplmmise 7¢°Cyor 3
hownd. The nixiBreSwadichblo® mpﬂileaaed ttawugm b pad6tt Chlitel - ﬁﬁﬂﬁ%ﬂﬁ&)gh with

ot assi_u a onat e eq) .
iAo of Bk rgeseiny “(Eéer@nloﬁ%mc’ﬁweé vt slid
wihe ket pe@sthheatRat 0260100 ve dhgus gﬁ%g %f@&ﬁ?s

then added to this m xture, and a

L5 2oMR 00 MH&SI)I\rﬁSE)?SH%dl @ 2fHaﬁi),|hte 1392?’({«}%%{9‘ ?giigr@,m_

The resultin ure was hen
zﬁ%ﬁ?énDThﬁzﬁéAd?Hdn)ﬁﬁﬁ(bﬂevmas cool ed to room

tenperature a solution of L-cysteine (0.9 rel wt) in

water (12 rel vols), was added. The resulting m xture
Exgample®irred at roomtenperature overni ght. The phases

arate and the 5 organic portion

TGk PP lhe SRRBRY ST iR MirsedrnvenSon Qrryf G ik ofbip- 19
(00ﬂ4ymagﬁwaw@dthen charged and the batch was then

concentrated again to a volunme of 3.5 rel vols.

Fur tHedllorieactive d osll lige wongenprajaddyernesyesf humdn aeririheral hieod
m&dh

b eI aeRA) a RptlReflagh 20 (e
fixgHen anvkiriedigiion) iand subssquentexpansioh atith anti-CB Af 1N foo 4 days.

t t m xture S
Tt Rectadb A BRens RORDAR, Sihehecle ofe L8 Sife et fnbre
cheliesigedvith aﬁad@az;e(ﬂ{mmmvs PBMGs dndedpdnded aath bhti-a8D3 and 1L-2.
‘A%é n f % of, t he crzstallisation sol ution
G2 F e B bt s Fomipecals. These
manbyaied ersRBuBARAN 96-3_H iphts E s \mean Mﬁttle!rddhoi%élféa CCRS
0 . and then was cool ed at

ol uti s cooled to

anpSORB G0l R0 ol s peis b radidaliangpbesaloropyi) <-C-
£(i&hak i

R SRl S ariol oncenmrions gt
overnlght The crystallised product was |soIated by
suction filtration. The resulting cake was washed with
IPA (3.5 rel vols). The washed cake was then dried to
constant mass in a vacuumoven at 50 OC to afford the
sub-titled conpound in 75 %vyield. 1H NVR (400 MHz,
DNSC>d6) 0 96 (3H d, J 6) 1 02 (3H d J = 6),

A A~ A PN o A A~

A PN
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vol s). The m xture was stirred to achi eve full
di ssolution. To a larger reaction vessel was charged

w@2@sopk7 3- (| - met hanesul f onyl pi peri di n- 4- PCT/GB2007/004706

yl ) propenoate ( 1 nol eq),

2-(3,5-di fluorophenyl)-5, 5-di net hyl -1, 3, 2-di oxabori nan
e (1.5nmo0l eq) and potassium carbonate (0.2 nol eq).
THF (10 rel vols) and I PA (L3p.nol eq) were then
charged and the mi xture was heated to 60 0C. The

catal yst solution was then added to this m xture, and
cblhpomﬂ@‘ft}ie(iﬂveﬂh&{ £OF  h¥as ahRbh t8hp&RuRS 19E plls verd A S-

crude reaction m xture was concentrated I n vacuo.

hﬁﬂwest tQIFE/Bniiler plaiesdhichibad beapane-popked semiel indaddo PRI s
cSithitnl @@‘%"B@Affo} {ehath: ﬁ%%ﬂ%taﬁl’aa?g%d niffike hgr@est% u?ing 10 wash

resul ng sol ufi on was conce In vacuo

steps- tmemnw[rfﬁlf{ﬁfﬁe&@nﬁed@ndeT@El) 3fHe resulting
tration, and dried overnight

oﬁﬁhggga030§%%%§§£§ﬁ}§gz The t|tIe conmpound was °
(Iaéthyisldﬁléhygn‘t;e??l}éuyﬁoej;]lﬁetﬁflﬁﬁ%dﬁidinlierretaﬁié@%ﬂl fh@ ﬁqufér Iﬂatles was

i fluor ophen -3- [1 -(net sul fon pi per
abtihet B e in SRS S5l PTG A RGALIeF M comppund
of the ﬁreknmﬁlﬂ@ﬁwomnﬁal&%m& d{sﬁla&u 407686 bodnd® @QMJ)@S@ 5-
ggﬁed dr pMAS to a solution

e lnf)th%wéfsnﬂ)@@wllpémy&qéﬁ%{54—3-
(lﬁétl(ljﬁ}%fdﬂybgwnf/@é%ﬁﬁ &Eﬁ)p@;&eﬁdﬂiewals Eél%?%/&’ gk;;o) 25546 g,

rah dro uran
keepﬂ?ﬁgﬂts ﬁémttb‘ﬁ”ﬁﬁé?%’t &{%r(béidﬂuomwﬂfhmeﬂehém 192;4m01 4-y1]-

SO Pl ol el P LEREh AP DRRRLSD, D

ylr]lerapxll}wperein@ranﬂ&ompamcug:onmendmmwsenmams tie prasehtédin Table
30mnutes until it had cool ed back to -1Q0C. An
aqueous saturated solution of sodium potassium
tartrate tetrahydrate (290Qghle#. 5SW) in water

( ry rqrpfull\/

<eep|ng the tenperature bel ow 10Q0C (exothe mc -10 0OC

+50C, when the fr@#opndate starts to form t héCso(uM)

S dramaticalty). Ethyt—acetate
%%agﬁlpgggﬁﬁ E@%ﬁ) was then added and the nxturoeo39
+[B+(il & elifidoroabyt)- ﬁamﬂ@rl-aﬂur 24ftAsazoB@rilpUL es. | Thi sowes4

(Ut bRy Db BT os, Talp) - he

H@pﬁﬁlfdr@»pfpeMﬁASﬁW@l}%ﬂ)eﬁﬂﬂleeXt racted with ethyl

heetate (2 x 100 |itres) The arganics were conbined
and washed with 50% water / brine (2 x 16.01litres),
Egiihpd 3( magnesi um sul phate) and filtered. The vol une
Was reduced in vacuo to half and then this was passed
Thﬂﬁhﬂw lof the spmpeundied the(praseiCigyentibmto) inkibi tiernhembiaris 9 T-cells in

t ait gvol) and finally th
e B S R Bt Ml o give & whi 1o sol i d

Recrystalllsatlon fromethyl acetate / isohexane gave
subtlt conpound as a white solid (96% .1H NMR
A{‘ 3 neyvag sgprated byaxnosyte ofjjuman pegipheral bigod

m(nhd'lyucl@r, ceﬁs @%MCST) d B- [51@47'B7 @orobiasé%mm%bégs’%dgﬁm ZFl\‘é’fraIig'ldehyde
ﬁ)fﬁlon gnq_gra(ilagpn)@ggl subgeqmgnt( qxpansd))n W@ B2 and-yntieD3.4VB&

R LM

andiegpdndpd withaati-CD3 aad iii.-2t mhe celfs were used between day 21 and 34. 1nM

i ?) ;s 3,5-Di fl uor ophen hyl sul f onyl ) pi pe

of LR Bl P samePSigions ot CORS@atppon S DG

114g, 1.8eq) and te/r-nethyl pi peridine- Noxide (1.2g,

0.0 leq) in dichloronethane (5.0litres, 20vol), cool ed

to -5C, was added a suspensi on of

trichl oroi socyannuric acid (189g, 1.05eq) in

di chl oronet hane (2.51itres, I Ovol) over 20m nutes in

batches of ~509 (exothern1seen - 50C - +50C3 The

. o o, . o, NN~ ~r~N " .
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initially wwth 5% ethyl acetate / dichl oronethane then

a gradient up to 30% et hyl acetate/dichl oronet hane.
wab@sproeduct fractions gave the subtitled conpPCRGBa®7/@04706

white solid (174g, 68%yield). 1H NWVR (400 MHz, DWMSO)

d 0.99 - 1.24 (2H, m, 1.37 (IH d), 1.60 (IH m,

1.84 (IH, d), 2.44 - 2.68 (2H, m, 2.73 - 3.02 (5H,

m, 3.06 - 3.17 (IH, m, 3.541(2H, m, 6.94 - 7.13

(3H, M, 9.55 (IH, s).Internediate 1. Preparation of

2, 2-di fl uor opr opanehydr azi de To a sol ution of
dHilndrephénye)-3FphohyRYlalRn1LBERYI) prbﬁwenl@gpﬂ (2.5L),

S ad ed eth 2-difluoro ropanote

%tgéa‘ﬂfowgi’h%l?w prlegthy k’é@ﬁlﬂwg viereplpeediie pwey  Peffasén B
b&tﬁfn offes- ﬁv@ﬂ%h@ﬁrdb@@h&xﬂ@ X HefBthx DA QUEHRE Bitbeen
and then warnmed to 350C for 2 hours. The reaction was
lqafechwitle  flaerigsqent dye prdpreridcubaied vibperying chwrmiau@nefthe CCR5
i I n
aﬁtﬁ‘%&ﬁ%t fvg{él%} g? ﬁxzt? /tﬁe?sé]{)fz e?(f él\rll%% cldd gﬁo% ﬁ?eh@i l?lb]%N?g %ccordmg to
themapgyfrcturers efedific@Bg, ABS Whoud of ikivRaietOWitiMtiz coﬁmrﬁl)of the
r%elﬁqungbglgfq, .’the:%nﬁc’l'{gérated cgf's) were wash(ed off tﬁ)e gurtlact etr tgeglate with PBS
al th8ufhigratet] édlls quantitaliod Hy-1badily Gy 96-wll SubicbREAOHatd 134D

Irﬁ_ﬂtx{ &g% S&tfegfg ‘gh]fi}g# %Eﬁ’f ggllélg&m%d)é the invention and the concentration

which éititbitedi Snes sfdhd cHndiicheres AR ay @fcubiisRenged 1 n
di chl oronet hane (1.5L) at roomtenperature and acetic

anhydri de (225.3g) was added at such a rate to bring

REdi@s ﬁ%ﬁ‘lcthis Ryt fo? 45[3-?1 @ Q¥ dr &k 5- m-gﬂ‘srl [@alc%h gﬂ{g alﬁ]hle n

refl uxed for hour before c

{@&%r@nﬁrdﬁmr@p&leaﬂ)éon@hylcﬁa[l (ﬁte@y&hu&hmd)pmmﬁha%
ver ne .
Ylsla}%‘]g}ﬁ}él%qgéld Il{éﬁng ?@g{pa g)oun | o de @1& ven %{ i p{eﬁ%nted in Table

Lproduct started tocrystalllse out of solutlon Di et hyl
et her was then added to pnf%egttate out the product,
which was then stirred unttd then filtered to

give a white solid. Yield 478g, (98% . IH (200

MHz, CDC3) d 1.4 1.9 (2H, 1} 95

91: (2H, )nri ?g@(ogr%ﬁunnc{') 3 45 §2H 3 38(??—”“&9

§°mpellal‘-9rQ§)§1}30u®13 (5H m. Step 2 Prepar af i on 6068

I s e e T G

r&l@,?lrman@sd ilﬂumbplganyﬂwmamﬁt%m dle (478. Oga IOI geq) in
i chl.or ane itr vol) was addpd dropwi se
ﬂgagy§%gﬁWbﬁﬂmﬁ?éﬁﬁ%é ﬁ@gﬁgﬁﬁéchlorlde (B57g, 1.3eq)

I n dichloronmethane (9.6Iitres, Z0vol) at COC over

20m nutes (a slight exothern1observed 0 - 500 . The
reaction was left stirring at QOC for 30m nutes before
bei ng warned to 250C and left to stir for 2hours. The
reacti on was again cooled to OOC and a sol uti on of

2, 2-di fl uor opr opanohydr azi de (383g, 1.5eq) in

di chl oronet hane (4.8litres, | Ovol) was added dropw se
over 30m ns, the reaction was warmed to 250C and
stirred for 18 hours. The reaction was cooled to CC
and basifed with 2M aqueous sodi um hydroxi de (
11.51itres, 24vol) to pHl2. The organic | ayer was
separated and the aqueous |ayer extracted with

di chl oronet hane (12.01litres, 25vol). Al the organics
were conbi ned and dried (nmagnesi um sul phate), filtered
and the solvent renoved in vacuo to give an off white
solid: 6759. The solid was slurried in tol uene
(20.0litres, 40vol), acetic acid (480m, Ilvol) was
added and the reaction heated to reflux (~105C) for
3hours. The reaction was cooled to roomtenperature
and stirred for 18 hours. The m xture was then reduced
in volunme to one quarter. This was basified with 2M
aqueous sodlun1hydrOX|de (IO O |tres 21vo|) and

T |
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Step 3. Preparation of
4-13-(1,1-difluoroethyl)-5-nmethyl-I,2,4-triazol-4-yl]p
WO p@siodio2To a sol ution of PCT/GB2007/004706
| - ben2yl -4-[3-(1,1-difluoroethyl)-5-nmethyl-1,2 4-triaz
ol -4-yl ] piperidine (615g) in ethanol (6.15L) under an
argon at nosphere was added 10% pal | adi um on car bon
(123g). The resulting m xtureg,was hydrogenated using
pressure of 5Barr at 70Q0C for 3 hours. The m xture was
cooled and filteréed through a pad of Celite, washing
disprugh with further anmounts of ethanol. The organics
“were renoved in vacuo and the resulting solid was
azeotroped with toluene (2x 1.2L) to give the title

conpgugg; (2 % VoL ) 7 NVR AP0, Mz nDMSO) 14
1$OTReRGL ?gﬁ%%r%th%’%lg oy I%W%’ 1,493?] %&@% %(,33
diflueBophnydR1-{ristiyl-A9 | -(BetDPls@ g 1)pDrtidin-y Hpr@ G 1) pligdridine (1):
Exanpl e 2 The abilitgtifc he conpound of the present
invention to inhibit|g e bending of MP-1 b (CCL-4)
was neasured: An allM<reactive T cell line was

gener ated by exposfure ¢f hunman pergpheral bl ood
nononucl ear cells (PBMCs) to L- fibrobl asts

(i mmobilised wth ghytar
irradiation& and subsequ nsi o th anti-CD3
and | L-2 for 4 day ' -T cehgs wer e

frozen. \Wen red, t he g wer own a
1 rradi ated HLA- DRA+ve PBMCs and

rechal | enged
expanded with arti-CD3 and IL-2. After 2 1 to 34 days
culture, the nefbranes were prepared fromthe cells.

These nenbranes were incubated in 96-well plates with

oo Rhasmagquiicallygeerrtabiseplt éiereofRs ant agoni st [ 3H] 1-
{(3i?)-3-(3,5-di fl uorophenyl)-3-[4-(nmet hyl sul fonyl ) phe

nyl ] propyl} -4-(2-

2{ [ 4- frivoteys B theorspelagine af/4-1 35 (1, F-diilpbiosthiy)t Sy miethit-4/di12ed-triazol-

r4 y i f ‘.
L B O Bl PR iy B4
yijpropyl} piperidiee asaddimed ontlamGhoBa phdrineceupibailyascapidbiecdalt igedeof,
&ﬁ% n 8{eésoaked soaked in 0.3% PElI containing 0.2% BSA
o1 POPHFR" at 40C) using a Packard Unif Iter harvester
using 10 wash steps. The anount of [ 3H]

eSO e U opy ) 4- (2- ([4-

(et hyl sul fonyl ) phenyl ] sgldpow.} et hyl ) pi peri di ne
retained on the filter platés was det erm ned by -
scintillation counting,~Cogpetition curves were
obtai ned for the conpopnd gf the invention and the
concentration which di spl aeed 50% of bound
[-{(3i?)-3-(3,5-
di fl uorophenyl )F
(2-{[4- L
(met hyl sul fonyl)p ] sul fonyl } et hyl ) pi peri di ne was
calculated (1C50) .Results fromthis test for

4-13- (1,1 -difluoroethyl)-5-nethyl-4

H1l,2, 4-triazol-4-yl']- 1

| -
T EreSrRpAL sy i b RERIANY AR bl e

and Conpar at or Conpound A of the invention are
presented in Table | . Table | Exanple 3 The ability
of the conmpound of the present invention to inhibit
the chenotaxis of T-cells in response to MP-1 b
(CCL-4) was neasured: An allo-reactive T cell line was
generated by exposure of human peripheral bl ood
nmononucl ear cells (PBMCs) to L-DR4/B7 fibroblasts

(i mobilised with glutaral dehyde fixation and
irradi ati on) and subsequent expansion with IL-2 and
anti-CD3. Wen required, the cells were grown and
re-chal l enged with irradi ated HLA- DR4+ve PBMCs and

P, o

2



| oaded with a fluorescent dye and pre-incubated with
varyi ng concentration of the CCR5 antagonist were
w@rpsentwe? onto the surface of a 5 micron pore BCEEB2007/004706
menbrane according to the manufacturers
specifications. After 1 hour of incubation with the
conpound of the invention at 37C, the unmigrated cells
were washed of f the surface ofsthe plate with PBS and
the unm grated cells quantitated by reading on a
96-wel | fluorescent plate reader. Inhibition curves
wer e obtained for the conpgung of the invention and
the concentration which i Rhi\gi ted 50% of the
chenotactic response was cal gulated (1C50) . Results

fromthis test for 4 (1, 1 /defl uor oet hyl ) - 5- et hyl -
H-I,2,4-triazol-4-HNiE§2>——N | (m%

{(li?,31?)-3-(3, 5-di rophaagN) - | - met hyl - 3-[ | - (et hy

| sul fonyl) pi peridin-4- yl]prgpyl}piperidine and
Conpar at or Conmpound A of the invention are presented
followkdly@edction wak h@a %r@lté@gﬂnometalhc reagent.

4-[3-(14-difl uoroet 5-mefliyl-4i/-1,2,4-triazol -
yl]1-1-{(I J >3 )-3-(3,5-

adi fl A%Qﬁﬁh%&yc c)ﬂ'c!on{ﬁ%glmﬁll wﬁlcillcoﬁlpﬁéegw [BYLh %‘Htlw)r@étm'j Hethyl-

yl] propyl } pi peri di ne harnaceut | c
acceﬁﬂ] At Etripgp 4VHérHéR3R23(A5ﬂhﬂmEGQWﬂﬁﬁlﬂﬁmmyl3[L
pr epgﬁ@ﬁylg{]fgz%ll)p‘}pﬁfﬂ' %h-'))ll]p%)k)&f}ﬁ%g&? BQ XJ c)lalgqeg?n cﬁle f" ora
R) SPM&BmscedtuEalllu eraptableyshl) HerquEtang b pRarplacduniellyydcaeptdbday
) pi i di n=4- .yl opyl } pi peridine as clained in
cIa|%?§W1%?ﬂgﬂ%§%%ﬁg%eutlcalIy accept abl e sal t

t hereof, which conprises: reactlon of a conpound of

for W th conp of formula (111)

4or ers%rg% éf Lfi faqroghi} )g% If[ % giagok byl H\?\féélR’éﬁ) 3. (3 3°

I eacHiflabrophdnl) A0mBAPL NLPI-(rAdtRy 1911

3. A pharggcggtlcalpp PrgS|§yon mggﬂﬁ&ﬁh&u§¢@§$gﬁﬂﬁmnmneas
4- [ 3¢lpimed igyglaim, bag @tpﬁwl)acgltwglﬂmgqceptable salt thereof, for use as a

AH | yRaibaddacazol -4-yl 1 -1-{(li?,3i?)-3-(3,5-difluorophe
nyl)-1-methyl-3-[1I-

(et hyl sul fonyl ) pi peri di n-4-yl ] propyl }pi peridine as

cl ai ' I 4 ; CRULIC ta
SCat TRt R o RIS RS R R e BER PR PR R 30
adj u@aiatli,ﬂuoiiobhmyt) lennetxhylr-ft* [E(metHylsulfonyl)plpendln 4-
or oe ¥|2'5' thyl -4 )
p;fbl?y} pé;}e& mg af/lc ! d{lfl |c agn 4; o,r)a poha{rgacgutlcally acceptable salt

dl f | thereof) hethy h))and.faéfﬁiemﬂa'n@edﬁcament for the treatment of a CCR5 mediated

(nﬁ%gylsulfonyl)rlperldln 4-yl ] propyl } pi peridi ne as
cl ai S§Hatg| aim 1, or a pharnmceutically acceptabl e
salt thereof, for use as a medi canent. 5. The use of
4-13- (I, I-dlfluoroethg )-5-nethyl -4
64+ | | 4 methadiof stepting aCERY mediated d&eas)e.s@te comprising administering to a

3,
(2 et RS dea B L b o 43,
c| a| mettty -4 1 2e6-imazol-doy1]-4- {;ﬁtfasm{ammfaiotqpham)emmmyes [1-

*he. CEREARR bR TR b B e g

nmet hod of treating a CCR5 nedi at ed dlsease state
conprising admnistering to a patient in need of such
treatnment an effective anount of
4-[3-(l,1-difiuoroethyl)-5- ]

met hyl -4H1, 2, 4-triazol -4-yl]- 1- {(I1?,3i?)-3-(3
55-di fl uor ophenyl)-1 -methyl-3-[ 1-

(et hyl sul fonyl ) pi peri di n-4-yl ] propyl }pi peridine as
claimed in claim1.



