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onnmmynhmswl)m & jnRsvgrrirgice! piosedHtRpendent | y

sel ected from hydrogen, fluoro, chloro, nitro, cyano,
am no, carboxy, carbanoyl, fornyl, methylam no,

hydr oxynet hyl , acetyl am nonet hyl ,

(2-am noacet yl ) am nonet hyl ,

(2- nmor phol i noacet yl ) am nonet hyl ,

(R) - 2- oxopyrrolidin-5-yl-carbonyl am nonet hyl ,
(S)-2-oxopyrrolidin-5-yl-carbonyl am nonet hyl ,

(R S) - 2- oxopyrrolldln 5 yI carbonylan1nonethy|

________ T .__._A_LI_,.I



X3 or X4 is =N, X1 and X2 and the other of X3 and
X4are independently selected from=CR8-, =CR9- and =CR

wAa.000p/0828393 s hydrogen; R4 and R34 are i ndependenPtT/GB2006/000335
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sel ected from hydrogen or Cl-6al kyl; wherein R4 and
R34 may be independently opt| onal Iy substituted on

b
o or S RS s 3 00
C it Gy BbYY obh shibjet. Om/alpyéfenﬁﬁ embe@hmﬂt,elﬂhefdme is a surgical

fluoro, acetylam no, nesylam no 0
e BnHaS e uresonaSien fo be wrrsints e BorRlg ol Lo
d
|H1[§Iagltraglg>g tlnV%Zér‘ﬁ%@ahggarei‘ékﬁégfeerﬁf?%%f@ggﬁ%té\%ﬁ%’m A treate
s denthl implanb)alg ogéonthiatainingidental Py ansgrexi Aliernatively,

LR TR RN 1 R p—
Rgro"’é?ﬁe Rlfnbnglapgitdart laontct faehorodbiiemarhgaling ald

t ona |y substituted on carbon by one or nore RI18;
R18 i slstiecconiaxt ofarontachiens, e gainpound of the mventlon may be

Cir%é@%%r%%%gﬁlo | éﬁe\ggadfcar éht%g} felﬁ’]s Alternatlvely, in the context

het ﬂ?@@g@l ¥ontBct lenvbs rtﬁemoﬁgmmdhaayﬂﬂel mmég rg:ated into the
substituted on carbon one or

- hydmos! e B eTAtvEb i SemARNOAAYBS BISSadR e Solution
b db
AR R SARLATER ABOST Lo 0L P 0T
Cl 6al Kyle, sdbjecttﬁlitoG(ar lonto) 2ehicmthe dnweell&yn@an’;ﬁqbﬁwpontacted)
Cl- 6al k b L R 3
5% GRS BUE  BeBl ER lbe of

YoRne or nore R23; R2 1 is selected from
C?ﬁgﬂrl?yl sul phonyl ; R23 is dinethylam no or phenyl

and R2TheRxsnp&aHd miljumﬂlyaheacc?aia@@@mm syrfacs ateiice to be

f d bond
SR arhiny vy SN affferkbomen ik gandin eoatpg ot

S%'uﬂﬁbl%%dﬂs@éﬁdésd irﬂm%n@e[)@yéiﬂtingb in@diation and ultra violet
pharmaceutically acceptabl e salt thereof. Bfr efore.in

a quiing hdediegbaelogies 9e coatinghmegical Aevices Wil biomatgrigls are

COBEHR e gl S BB BY, B rbsen

hyigvergion, Actordingly, itise pmsenxmvantion(enanmp:ahee@cheteddnatenals
e SRR ke B BT e
hXﬁétggﬁghvéW?}Yécf %at@d%&@fﬂﬁ@%ﬁdﬁo@oﬂ Rrivl PR aiséwithin the

a direc henyl is fluoro; nis
1; scm)pd dR3he peesend |rRLEﬁntlanea$ adep@at@drﬂu@ staspge osfuid dalivery

I(’:ly i Tﬁ%ﬁq%ﬁ%% Iﬁl)g%rgdfé%q Enaglnk?e]ﬁfeg?lh er@tlﬂg ceramic,

é:i @ dd]é(és Preferably, the material to be coated is metal e.g.
2- oxopyrrol i di n-5-yl car bonyl am nonet hyl and

( staimassaieelyl ) ani nomet hyl ; or a pharnmaceutically

2Pt sy PISEON PSS A Bl 6 i pseepsirace
f o4 BoValenl or fers-covnient adadramentn lfiboumd cwlmleetlyv, a Rikargnolecule

30 hneylgjzm@@rﬁse%ttoémgkkﬁg E{)%ﬁ %ogﬁ% ng 5e oD}éphgxg{nﬁgeﬂ pgfyethylene

AT s CEHIARE] oS E AR BB 9T, e Prosent

hyidetion. mm‘a/tiommamalsanbg meetyb prédde iag efiactive digker
from hyflrogen or hydroxymethyl; Ais a direct bond,
Rl'i'?(j’eéues phenyl; R5 is fluoro; nis 1; and R8, R9 and
R10 are i ndependent |y selected from hydrogen, fluoro,
chloro, nitro, cyano, am no, carbanoyl, am nonethyl,
acetyl am nonet hyl , nesyl am nonet hyl ,

2- oxopyrrolidin-5-yl carbonyl ani nonet hyl and

(2-am noacetyl)am nonet hyl ; or a pharmaceutically
accept abl e salt thereof Therefore in a further aspect

o a1



In an additional enbodi nent the present invention
provi des a conpound of formula (1), or a

w@baeomsasedit i cal |y acceptable salt thereof, forPCEEBRIV6/000335
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the manufacture of a nedicanent for use in the
inhibition of Trk activity.ln an additional enbodi nment
the pregRRhathRUE e eBmpoRMH ISy Be GR @ fvithid Bhatrix, e.g. a

(1), or a phar rmaceut | cal 'y acceptable salt thereof,
f polynser matrix &mvmﬂ@@aub@compatlhbmmhm%%%m@yu ke used

the t t I

e PR L AR B S L FEPERIIRI 0 v ovi des a

C @IRAUIRfANR) plidithazehalhydrophilic iydeogsis (egc24tyideatyethyl

acce table salt thereof, for use jn the nuf actur§
peRiatar HEMAL@iesiligon-based eeatings: (e TuRResilicqns) gre all

“ﬁ%&%ﬁ SQRERE0h T oatHER ofmBial dekiBdk 8RdIMaPh8 used to retain

ofa ¢drapdomarof me(lh)/entmn aA;sImaahbcnethaobd)ﬂ goadingap digslased in

i 20REh TS 1 S SPRtarh et WA RATEBY e BaiBlas by refprence.
cancer §n (aS;SIJeI‘éjrrédJEﬁ‘Ib%dﬂﬁé’nt' 868 device is contacted with a
fibroprolitferative and differentiative disorders

poonping, of fagnuat lqribrde ohduting jnsesbiorsinte (ebeeiagt with) the

A CUBPRRAE or B4 By D RO 74 FEPe MBBRSE; More preferably

auh@ denicads dihseawethe esrbeudd grichtoodr durintf Comtest with the :
bone di seases and ocul ar di seases with retinal vess

prsgbjgcsr Mastpreferablwainging eeeida ImmastidteyRmorte %ﬁactlthh the
a t

< B2 B T 0SB RSImAAURILH@ e dovio
phar rraoﬂeptefeaébl yen&mnbnpbabb‘étl"@ahVemﬂc&T emrhpnées ansandount of the

t he manuf ure of anent for use.in

orORUTSh OUPTaH ek BBl PeglpyapRIERA 1o (i mgdlical device,
aqgidih &@ﬁﬁ@%hwahohfﬁn&r SRR rabl}Y 848 irdEmBI SVIEESs & the
met hod inhibiting Trk activity conprisi
acuunmaeenn’en@temahemwmnnnentrae@dcorﬂesﬁsdﬁ a. r@grm@rﬁtol)aare aseptic,
t hera

f dremﬁfe({ % Iﬁf‘g sg,%s{?r{y%ﬁ;z hgggf‘ﬂ"rﬁ g)ré h%geggcéﬁgg@%g%r% suitable for

t hevesifa medical (Grbshetity loperatiomn stRiktad ergergs Mﬂire preferably,
i nventi onﬁ&ow des a nethod for the treatnent of

cdhe exterpapsuriaces argrdlsn stesis. n@ny sontaiRaytsyitablretay helding a
o i LT fhsdif TR ial ine oGl K BEMEAIeR! A°

aqsrefdrrddl eorstainer i@ saohet, bn anCIacttIat cambe seiatmﬁasmrttcally on
t he present | nventi on provides a th 51

t riadkelian 8nd GHbRhiPMePSN gh %I?@@Ireéo%? E‘gﬁhé{ e sachet is
aqpL gl E@% ?'I%xfblé PPJs?P%‘ItrhétQI it eGlitapfe @5&1«&5 & kAown in

compou ormu or a pharnmaceuti cal
adhe raraboﬁwemlmtableecrcmamermlnaIudeohzbttlesg rjats mtbtlmemftany

A Ao B B P d bod g g goraner
| qulseaipiger for it SRIragé bebRahiRY @ﬂwcahﬁabﬁreﬁ@t iTHd ¥ige of the

di sorders, psoriasisS, rheumatoid arthritis, Kaposi'

s aragtaingr mm@geformtheapr&@etamr@mdmager@mww Sgred

B TG B o AP s e

boarfs fe émp@ @ncb mwbﬂtfwmlrégaﬁ@a lakgeh avmxbumtaif dedmepilnol than a
proliferation in a warm bl ooded ani nal

c daisndardcatheien étt'érﬂrﬁfﬁrrgdtthé"r%?@um)'ﬁémei ‘%fs’r”é%lfel Yze", i.e.

a t r r

orttis Bas PSR B RAEE Sl T nts sel s lisposed of imespective
addi ti onal enbodi nent the present invention provides a

met hod of producing an anti-proliferative effect in a
war m bl ooded ani mal, such as man, in need of such

treatment which conprises adnmnistering to said ani mal

an effective anount of a conpound of fornula (1), or a

phar maceutl cal I 'y accept abl e sal t ther eof I n an

. " oy e L Y o



art. Process b) Conpounds of forrmula (I1) and (IV) may
be reacted together under epoxide ring opening

wo e@e83n3 condi tions for exanple in the preseneer/cB2@6/000335
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suitable catalyst such as Lid @4, Nad O4, My(CLO 4)2

and a suitable solvent such as CH3CN and at a

t%mﬁf bftHe Corft&ie 8Piis HeRREWanRige of
fornuegﬁ%'lragfte corﬁirer cfha Iy avaﬁ%l e compounds, or geo
thn'miraismgmnwpotemtraheomtatrmn&ttanre or they are prepared

by standard process known.in the art L OC

S ¢ eact | BheorhoHaa oLis BEeBtor e hlessht B R lpinSFin any
f QuitayRBriventiatioh C ayplcafiy cthead du’ﬁdolb p?ésémtlﬂraod:orﬁientratlon
a tenmperature in the ran?efrom 0- i n partlcu ar

12
i ofifraan Obije (M\orp 7107 da/ @ refs ﬁbb(JﬁQm Qai Y (ye/Vi tor 9%l (/v) and

RS ERA R 9TASEDEL ) S (8 e SS1B88nc a
avgpicaly be poagentin s, water sbeiony altHoughranyothiee suitable solvent

literature, or the r repared by standard processes
GLEN ?wﬁe'wqé]né@gceigg d) Conpounds of fornula (V)

st od |12 BPEREEOSPEIIRHRY s MTERNpR GRP ARl th

priepaed do aootaotﬂrthq;]smnﬁac&:hmwmch b¢of’ ) foSuhtiom is3to be prevented.

rein L.is a |spI acea rou defi ne h rein .
et s Sk Be SRR SRR LE R oy et Rp g i) dypically be
C QS8R ol \Aibb)tha \saitfkad! Iﬁorﬁﬁmﬂm@%mﬂéstdﬁgmtablé WM miakerials
the literature, or they are prepared by standard
prlb@lédg@sswab»vmo’ﬁhwv\tlmoémop Pricwover Matgrpbuay sopiprise

R 9 bl PRy o Led RS o S GRRTag PR 6T botn. 1

foy ptdf@rréwbbﬂbodmnenbeh@ﬁmpmgmt@cc rretelidlds ba dSepaoitetile
DIEA D (Via) Ilz VI11) Schenme 4 Conpounds of the
ﬁ%ﬁl‘%%‘? )@agqr@I f%lq59 ‘%@dﬁ?ﬂ@?beﬂwﬁiﬁ'ﬂﬁ@“s‘? Joft
ed
ﬁ‘}%ﬁ%ﬁ“ﬂ%ﬁ"@@%&@@ ik e R o pliectk el as
Catgsctibed aboveptheutantgider eray qoxhpriseathebienpregoated material only,

e R s i
the sure §sB8ARIOR tYNET |ﬁbféabl dfscé*nt@bﬁ ﬂ%ﬁbih%

group as defined herein above. npoun s of
f dmpuegngtd)matetial)Xl ) are commercial ly avail abI e

conpou [ n | n it e .

Chey ar e Simblfits 3 Grihil ot rbEeskl Ak o
ardpplichtiohd Wwheee afRic ®.gtwater, h@lbr@@gl’itahm edntadtewith a surface.
various ring substituents in the compounds of the
prleseprefenigd emkadingpt, fae campeoynds are yised %ewwt biofilm

o dBR{ 6, R jerdf D ApRRFY of Bbrdie BABHE, HtiHing water
prpwificatiomwior rtmmﬂor&ﬁtairysyfsiédnewnnwohmgamt@qmpesand water storage
nentkoned above, and as such are included in the

pri8BESs aspect of the invention. Such reactions and

Subst | £ Cho! SRR ofBoAMEM i suler gl Samated 8

r emptregmatedermitfcaloompm‘undmmbrdmgm ¢he mvieptiami dhisogmbodiment is

subst.i tuents. d 0X tio bsti.t uents .
; st 8 A B SisRang) witieRn 45 Sk Bcefo%@w%%ed period
argy tifﬁé |fo|‘€5?é(\|‘h | micfeaf BeicEdlandithe wWaREE bﬁﬂhlérdellvery systems
exanpl es of aronatlc substitution reactions include
t esonbed@boveon of a nitro group using concentrated
nitric acid, the introduction of an acyl group using,
for exanple, an acyl halide and Lewis acid (such as
alum niumtrichloride) under Friedel Crafts
conditions; the introduction of an al kyl group using
an al kyl halide and Lew s acid (such as al um ni um
trichloride) under Friedel Crafts conditions; and the
i ntroduction of a hal ogeno group. Particul ar exanpl es
of nDdlflcatlons |nclude the reductlon of a nltro

a - Y T 1



Exanpl es of "Cl-6al kanoyl " include C1-4al kanoyl,
fornyl, propionyl and acetyl. Exanples of

wO 2d60€i3965al kyl ) am no” i nclude net hyl am no andPCT/GB2006/000335

10

15

20

25

30

et hyl am no. Exanpl es of W - (@ 1- 6al kyl ) 2am no"

i ncl ude di-i V-net hyl am no, -(i V-ethyl)am no and
-et hyl hle"'@cfrﬁ Lgﬁﬁé“&ag@@ﬁ%hgﬁt ito cé?ta@ﬂ{fv'ﬁﬁftﬁé suﬁ‘éée o be
vinyl, a 1- pr openyl . "Exanpl es of - 6al kynyl

artreammynqlcpmzemtmw wigly. dred ezamM@ythselconm@mﬁse@awbe prepared

s ppR B hEFRET B uonSi o b BT g dhREEELY,

2sul phﬂTﬁéYéom énds ma@tcbd’f@ééd/io)mféd)blﬂmpd thérEdJrface as
|V- %Q?D - eth | ) sul phanoy]| .

|dese(r,tle RYE) Hud %ﬁw prefarisd @@bodmwft; FUQ:@‘P'BRHHW is

o P B TAE Sieo" T g BIERAAERE P Cplonp o pe

2 e pavesdyih ,alwéresbb/d:aimteq@ommey Ispeandbottie or other similar device,

rretullﬁ%lg%}/ nocag %orqlglle’g-@%%cga ﬁ]l'geﬁfgo%&?iﬁg\g qhﬁcquna%ound. This is
én‘ @F?é’#tw; rﬂ@fh'?%l' cﬁrﬂoﬁ%&lﬂg Iarﬂ_le surfaces W|th the compound. This is
nmesy V-1 sopropyl am n rt" means room
t aﬁmpaﬂmularly/efmtwaMrecqrhwtmgc@wkwwlIy shapedpudaces, or
e jnvention is, for exanple,

S% LSJEOf i c§r'r’c aﬁosic%}r%ag IE8%und of the i nventi on

whi ch "ﬁwesék%béuﬁcﬂ% hiéy%déhvefr@d ire4AyBLIRablaform that achieves
acid-addition salt wth, for exanple, an jnorganic or

ortaiesired ieffect. o he zamposndy bl mql@dedwm sBnRialed release
iﬁb@ﬁ@l gcgn gplgf g S{\gﬂﬁr? S‘LJéé’ ééeﬂt?lttaf’g%ﬁﬁﬁig}eﬁ%%@@leﬁrrle,ease of the

aqpemaide A@lohtreﬂe@re:leawmmmﬁtldrhlemymeetmtecblm @d’mblhatlon with
is sufficiently acidic s an al kali

salt
ewteeaeg@@ﬂun«e@frdw%é i8afar eXém ? n#@"@ﬁrf?'ﬁase
MabAhuSAbh m QPPG%?@ b & dfRE, Bﬁegf?\ﬁéréa‘@ﬁ{gta spray.
an anmoni um salt with an organic base whi ch
af f or dsThe pdsmpouhdgxf th Inyeniiore pteytbeeused iroany obits salt forms. In

t rnaﬁqtﬁw d al ém%ugg%%?ﬁéqmﬁg%ﬁfgﬂ?&ﬁﬁ)r%}(% g. (félmoplnol HCL) or
t i $ts (Sw ROHIARY §h WdtdrBsBlitfons! tTIR18oM@obiAd Wil @brefae be

the pyrazoles clainmed in this invention are capable to
exetained atifher suréane efdbertaated deviger avers aiauringing. t he

"L onariie SHEYRF RSN B ArBfeit o) [ REREA B be readily

di e eotnERkKElcdbree® aRt May be detsrminsd baked on 'the surface

tautonmeric fornms of the conpounds of the formula (I).

| ttojibe th¢afedt 0 be understood that certain conpounds of

the for

unsol vat ed V%b r'r%ﬁ?u%ﬁme?He%%}#bcéyxzﬁdﬂﬁg?%@?atoerg%gp grsgxample.

| tExasmple be understood that the invention enconpasses

aII such sol vated forns. Fornul ati ons Conmpounds of the
§UITARGENt i on may be adninistered orally,

paf ent efial foqu;@est Yﬁét}efié‘l% wérBGhalded H#leaétuay:

i nsufflation I ngua I ntranuscul arly,

subcut asteinlessysurgicpl si@lel @16 (for eqndeal yglves)

I ntrapetitone Lntrathoracially, intravenously,
epi dur r}l‘tf"?'um aJPF ét%&%fm@)an{ 311t racerebroventricul arly

and by THd affdremt matRiadlRetPbhlafned8€ diRS atith #h labproximate
depend on the route of adm nistration, the severity of

t Fjannederaef30 mye and @ thiskgiess of 1trhie. Jhesetisesiuews w@n mounted
c ered by the attending

phﬁgﬁéigﬂghﬂﬁthgﬁ'@gﬁégnlng t he individual reginen and

dosage | evel as the nost appropriate for a particul ar

patient. An effective anmount of a conpound of the

present invention for use in therapy of cancer is an

anmount sufficient to synptonatically relieve in a

war m bl ooded ani mal, particularly a human the synptons

of cancer, to slom1the progreSS|on of cancer, or to

oy e o o - L Y



(gefitinib, AzZD1839),
N- ( 3- et hynyl phenyl ) - 6, 7- bi s( 2- net hoxyet hoxy) qui nazol i n

WO 4008082383 (erl otini b, OSI-774) and PCT/GB2006/000335
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6-acryl am do- N- (3-chl oro-4-fl @lrophenyl )-7-(3-norphol i

nopr opoxy) qui nazol i n- 4- am ne ?‘ 1033)), for exanple

inhipitors of the platelet-derived gromh factor
RP1SPTARRH D exanpl e i nhibitors of the hepatocyte

gr owt hpEgpesSinof Bdrbihlofide, was disgivegeniveategehUsiG geade to a
as those which inhibit the effects of vascul ar

epoeadiation af2@wne/mhé2 S WYk dheseifianewas stored in the dark at

anti - e lial cell growh factor antibody

bEQPa{E?{%%LaQPr&vg@?M%Ftn)], conmpounds such as those

di sclosed in International Patent Applications WO

97/ 22596, WD 97/30035,.%0 97/328?6 and WD 98/ 13354)

aﬂ-de%tﬂl?ﬂégﬁé%?ttng?_c%W_ WWPH@P_ mechani sms (for
¥RORLfurd Iap gﬂﬁ% fostistifaBbs Wete Heatdt RithI2MRVGTIné 2%t aduieous

e
amd angr ost ), (vi) vascul ar damagi ng agents such
asoldtiohroé dashapinol WE! and lefb npstirrert fadi 16 @s phroom

I nt [ I t ent | i.cati

otpmea R ewaclTmois! SRB TSI B BT s e The et
OYHE Mk tHotbiighlghinseg R el tireapiitast milLosf #patassiin phesphate
which are directed to the targets listed ab

, h.
abuffet, 3 Bk, phad. 2 fiince the pike CEERIBIPINGH is( ) 1 ga fubstantial part
th i i . -
t BFHEL S RBBLBE ST Re coRfeted ROjts Basg R ANRYBANGASolubilty

alyeatdttsRRNs @rid RRGARs réDERTal thersnthiceaartcedoidre gompletely
pro-drug ther apﬁ%ﬁeapgr oaches, such as those using
cyvashied o ftduing HieringIRg FreGStMrki nase or a bacteri al

Nig 5% Bf /&I XIRaSYWRRPIreatiakith © D OFERs 2 % aqueous
p erance to chenot herapy or radi ot herapy such
assolutiohi ofdielimopizwil SiCimnd lgk owettightdpydryand (i x)

i mmunot her apy appr oaches, including for exanple

ex-vivo and in-vivo approaches to increase the

| A Bhighisy of patient tunour cells, such as

transfection with cytokines such as interleukin 2,
i nt er | dufiesh bacterigl atiainody$tephrecepaiser/ideimiqls was isolated

st mul ating, fact or r ope 5 :

e sRhLAh SE54 0l BRMORELRE b0 LS THERRA TR0 bopgprta
as,sey bakieRaWwéreneamiered debibodt agareeld incubateddacmeatmosphere
usi ng cytoki ne-transfected tunour cell lines

] and.
amfrBabitdsand brig GRs At Bai Gt MAreIghh(GRBRY-EMIpg Ungs e

tre t i i i . t: ate
 EPER ot E Bl Sl a s tRIRRRIIA NI pBIaRSRASBRBSph

( IR+ffIr SpH .2 ntoi an eplick)l denbity atiBOO dm of @derdaesponding to

Ri t uxamab, ALl MI'A, Cephal on' s ki nase inhibitors CEP-701
arRpReexinetely 105 ells or anti-NGF nonocl onal

anti bodj idpviadilify26H Rk BYeMdibh, indicated by the
1311- e E?B%%%Q%E@'?E'H%‘?“Jﬁ%é’%‘? s B 2 o)
novitatityoperceatagiespupstassesgnd by flioscaned siicroscopy using the

(BB B D 2P BB L i SR P gDy Bugene, OR
t 1 @8hBRECMRY REMRGRSIPYEHNBYOMAY ntdnufetupe iUl &YIO 9 (1.5
sequehtial or separate dosing of the individua

30 compoanehpropidiuehiedidecdt frith) wesBrixesbwihilamlod 19 sdiphesphate

enpl L 0 hj s ' r i

o RO B TR LD i uere PUEEY HEPa A o5l syspensiop and
dogRsipsSRAYE00IEE €61 grednNeVEiamoerded/ BEADIc4Isdn dhé dorescence
phar naceutical |l y-active agent within its approved

dosage range. Synthesis The conpounds, or
pharmaceutically acceptable salts thereof, of the

present invention can be prepared in a nunber of ways
well known to one skilled in the art of organic

synt hesis. The conpounds, or pharmaceutically

acceptable salts thereof, of the present invention can
be synt hesized using the nethods descri bed bel ow,

. - g, Y



A round bottom flask was charged with
(<S)-3-(am nonet hyl ) ~JV6- ( 5- cycl opropyl -1 Hpyrazol -

W@2006)0825393 | uor o- PCT/GB2006/000335

10 -

15

20

25

30

2-(1-(4-fluorophenyl)ethyl) pyriqdi ne- 2, 6- di am ne

(Exanple 3; 0.08g, 0.2 nmml) and acetic acid | oaded

T RRgs v Withi & h8logeH8mp and
{#cfcﬁ%bﬁ%&MétzAfAH%?I&h aﬂa @% pg@g resumdr?g panda
sdI70t4Qﬂ1nmw@<c$’taaQeffdlter)gorously at 0 Cfor 45 min and

filter sul t T,
bt sl Gces e Vbl GFE Ui B3R ot idorss %
resulting organic |ayers were conbi ned and

concentrated. The resulting solid was purified by

r Adhiesionpagsay ethaéh chr omat ogr aphy (5- 50% CH3CN i n

20 o0 L 8B S SRONP By o an

1 noth-cahted 165t BuHaces Mounted In Befivdishes. ZH)e céllslwebe alowed to

‘ %dh're{% torppin at 45 . Nop adicranh ¢Sl wieregegiover b fipsing the
gFgge@ﬁwr%@tmié% with% mEadeRe bufféPsolifgndall lidtiblontthe surface
(v(as EBraen] aima adl;zerelnt baptariaaperesvisiialiriedo)sing theustains2SYTO 9

At prapigRRIE RS dichhed Bk, A 0mlcaligatetibe mikiure was

f Ia@alédwa&hé Baﬁa@@l antitahalysed aa=te(raqru mﬂmchbbmom VA the dark.
cycl opropy yrazol - 3-y | uoro

5-
(I\(hprqssl:omq;mams@fﬁ el oalls wveaer?é!aivS@dcfr%mn@ fields of each

(EHATR 2 RiadeQRS oAbt TR hlaio ] cBAReS oh AL e

Dhﬁérds@o@é@‘ud lﬁlsethdméIagnE@/Hd% GOmBB8gof Qtté)c?lﬂad’rwils)ln separate
and THE ( The resul ti ng sol was sha

@g}sol]'geymgp%@r faattaghed qglls, aq—W@lﬂtl % fe,r@rch@tgge V|tal cells, was
f| ed with a THF
| SRS SRR E hAAcE) PR ABATLARIEY “achy.
The resultlng organic | ayers were conbi ned and
d The re I'ting solid was purified by
é’ﬁ @S%%Wmﬁﬁ? romat ogr aphy (5-50% CH3CN i n H20
over 4%Hﬂrénlt<§élgpbdpﬁjléﬂ'@1§WbIeep BA de@n@ém@ﬂlcoated
53% . 1H NWMR (40 42-7.39 (m 2H),
7 .slfacds ag desmbed Iabover ordeom ‘@sgwh@therg}eﬂls were removed

> fgpg'n e ggr(f% w’_gh)dezfr‘f%gﬁé gﬁe%m*faégg \I\i_@éé ?@,g{eé *thr?é'fe')tlmes with 2

0 "/%5)‘6(]}118%/"r n whler fld¥edbPanalysisiiith flbiescahcd mickB82opy.
Found H + 463. Exanple 6 (i?)-6-(5-Cvcl opropyl I

H pyr azoI 3-yl am noV5-fl uoro-2-d-r4-fl uorophenyl ')-2-
hyd LROARU GOt itrd ;

SRR EBEEY R AR SR o ddion

H- pyr aZiriplidatd eutfunes obtHd bactenalcsitaimowere ubed @wEtthednean

1; 0.5q9,.1.8, I d . .

( |"§‘§)U%Sg(afn§}1"ﬁdi'gg'}éﬁ‘i ft?r{%ar@p@r@ﬁynt)e& HhRdPtal fvighle andgnon-viable)
4 d

D RS RGEEEA GBI o0 bl Al Ta B e+ oabt 1 on

was hedf@rdlpansmof altiesion & budacesheonted airgwt coatesl With

concentrated. The resultin I due wa (if

bwdeerapem?' JHBuER hrRsRy e pubef SEREE pd k) bn ghER syrtaces

el'tIéaItéd &P ﬁBPHféitréQte%ﬂthIQg@ % dblulibirof 6@%cbﬂ1hol HClI.

7.37-7.35 (m 3H), 7.05-7.00 (m 2H), 5.99
(s, IH) 5.20-5.11 (m IH), 3.90-3.77 (m 2H),
1.90-1.86 (m IH, 1.05-0.96 (m 2H), 0.73-0.66 (m
2H). Ms: Cal cd.: 396; Found: [MtH + 397. Exanple 7
(1 ?V6-r5-Cvcl opropyl -1
H pyrazol -3-yl am no)-5-fluoro-2-( 'l-r4-fluoro
henyl V2- hvdr oxyet hyl am no) ni cot mam de
(i ?)-6-(5-Cycl opropyl -1i3r-pyrazol -3-ylam no)-5-fluoro
- 2- (I - (4-fl uorophenyl) - 2-

hydr oxyet hyI am no) n| cotl non| t r| I e (Exarrpl e 6; 0 07g,

~ - ~ ~remnzs
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conmpound (0. 075g,
7.42-7.39 (m 2H),
WO 2064082303 (m 2H),
4 55-4.53 (m

1 , J —6.0I—|z, 6H) .
-%1 Exanpl e 15 "

150

399 .
7.17
5. 26
4.36

3. 84-

I H),

Hz, |H),

1H NMVR (400 MHz, CD3CD) d

(d,
(s, IH,
(d, J
3.72 (m 2H),
MS: Cal cd.:

(i

| am no) - 4

Bxpi No

( 5-Fhivlessste@- (| |-
Nby-codfelt S UREEPY

J = 10.7 Hz,

/ 15.0 Hz,
2.01 (s,
460; Found:

I H),

5.02-4.95 ( npCT/EB2006/000335

IH), 4.22 (d,
3H),

[ MeH]

(4- fitawphenyl ) - 2- hydr oxyet hy

Ridooatda PY ES4A!

y

IUIf] 3

=Y hjqTEL Ny} IgTET

3-yl am no) p

mangsut fongnm de A round bottom

fl

as KH Wd 3

(,Qﬁ ged W h

1070 110

(i

BT 5 K~

- k géﬂ IIUIIBEZWI )

=5+ =

I sopropoxy- |

-DYGR S 270, 418 717 207
- yramr o) pyrT di n- 2-yranno) - 2- (4-fTuorophenyl ) et hanol

(Example 13; OI1Qg, 0.24 mml), methanesul fonic acid
| dhdrid gifdetrof sietmOSinBl-cvatinggon badﬂengl viabifiy nmol ), DI EA

0. 062 8 00329, 0. 26 rmol ), and THE
ES n )grr ea %ﬁ%&%@%?&ﬁ@%‘ SURIRS wsa%rﬁa%ﬁob% gegrped

at K r [
mastﬁf\,?\/goﬁﬁ:nc{jﬂ{vﬁ r%ﬁ'ah%/ E@% 6ﬁDhM%f%18Pt| guﬁ]s &%Lﬂréé&geHQﬁ 7%ble 2.
f or 30 Gompatdsa pf bé’tterlalewabllltyr@ﬁ eu@m&sccdmmdm neot ceated with

trat Th lid
OBl e B SBERRE PerseiirO S iblesPells b Al efiaSssyriaces.
CHSCNln H2O over 400 nl) to give the title coonpound

(0.075g, 63% . 1H NMR (400 MHz, CD30D) d 7.48-7.45 (m
2H)able . 20 (d J =10.9 Hz, IH), 7.05-7.01 (m 2H),
5.130% '”/Stnress T Oh M tH—4-56r4.53 (m |H),

2 500 [ el L Pty T D A e 1
3.186-3. 73 N@moa@% Cogred) ]| Nog-coagd)  Cdated?| (d, J = 6.0 Hz,
3K . M. |Cal%d. . 499; Houne® [MrHP + ¥97. Exanple 16
r%) - Fl Jor @82- (1 -(4-f|luor4pheny| 1!

) et hyllanmi[no)636- C5- i Joprlopo¥y-1iJ llpyrazol - 3-
yllaMqe) ni coBinonitPile 60 9

2 ChI or o- 5-fl uor o- 6- (5-i sopr opoxy- |

TR ARG R  EAB  B i
Fhda Oc)f ména’iﬁbjgﬂ)w @? ﬁ:ogtésd;?r@égotﬁﬁcggt&w ehittades was

me‘gﬁiand Dl EA 89, 1)
eiraineddy addingd mb oié'wmtlcr\éeastdiw@t nwbu@otomacm/ell and
@rﬂ% (ﬁgoycf?fté aﬁ?g esmg ihGigY eh’fhgggiﬁ?thdﬁ%ﬂﬁss%ces is

colimm ¢ rorrato ra
1)|nhmlteﬁ\b§ddlmobirtdl-eoamﬁg)()wtde@ 90y, 48%. 1H NMR
(400 MHz, CD30D) d 7.43 (d, J = 10.5 Hz5 I H),
7.39-7.35 (m 2H), LO 7.04-6.99 (m 2H), 5.47 (s,
3%%35 11 (m IH), 4.60-4.51 (m IH, 1.56 (d,
.33-1.30 (m 6H). M. Calcd.: 398;
Founcki c[llM-I'é-ﬂVl- E99StaiEkﬂmeéle 17 ( Titanium
) 45- Fl uor o- 2- (|

or Noitachlol! U ARIRMASEHNY EAMLNO) - 6- (5-1 sopr

ONBRYt Afrer Ay 2407 yev . | de

(‘Gfo%'th“racféysd \l-\4||u1;[)du no) - 6-(5-iso

propoxy=t—=pyrazot=3=ytamnojmnicot momtri | e (Exanpl e

16; 0.1 5g, 0.38 mmol ), was placed in MeOH (7 nml) at

25 oC. IA BwﬁlasiuaplﬂISe sddthobindl-coatedrishrfatek@tiovedl b @ignificant
l) hen, added, foll owed b% the additi.on of .

o rdePt'Qﬂ G HABlIyTRG AR #Rflsaahf heqdetmeringhsignificantly

to 25 C, and
ﬁﬁ%@ﬁ?agﬁj \th #ﬁe@ggu%%oﬁgﬁ?%gggteg%ms di ssolved in
Et QAc (50 m ), washed with water (30 m ), dried,
filtered, and concentrated. The resulting solid was
purified by colum chromatography (DCM - MeOH = 25 :
1) to give the title conpound (0.044g, 28% . 1H NWR
(400 MHz, CD3OD) d 7.75 (d, J = 11.7 Hz, IH), 7.39-
7.36 (m 2H), 7.04-7.00 (m 2H), 5.37 (s, I H),
5.11-5.00 (m IH) 4.61-4.52 (m IH), 1.53 (d, >5 J
7.0 Hz, 3H), 1. (m 6H) I\/S Cal cd. 416; Found:

o A~

I'H)
J =

T



7.6 (s, IH, 9.89 (s, IH. M Calcd.: 337; Found:
[ MtH] + 338. Exanple 26 r”-JM-fS- Cvcl opropyl -

WO pyosagsh3 S-vD- L -a PCT/GB2006/000335
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-~-fluorophenvnet hyl VS-ni t r opyyg di ne”™- diam ne A

m xture of (5)-6-chloro-iV-(1-(4-fluorophenyl)ethyl)-3
-ni tropyridin-2-amre (MethogSms 74 9, 5. 88 mmol ),
S-cycl opropyl -1/ f-pyrazol -S~amne (0.91 g, 7.36 mmuol),
and DIEA (1.28 ml, 7.36 mmol) in rc-BuOH (10 m) was
heated  in a seal ed tuhe at 160 C for,60 hrs. . The

soh ventUSRE" 7 SRETPAHNG TiRIng TR fomaU QA sl TR for the
r QL EMRIOMST rRidULTibie Of Bivfifh FOHREtRAN 3P B uaesabeto prelveREor
='1: 1) togive the title conpound as a yel 'ow sol i d
( Yed8og) viab/nicrobialgrowthom aseifage12. 15 (s, | H), 10. 43
(br, IH, 9.19 (br, IH), 8.12 (d, J = 9.2 Hz, IH),
7.45 (m 2H), 7.17 (m 2H), 6.25 (br, IH), 6.14 (br,
IH), 5.45 (m IH, 1.87 (w9, 1.60 (d, J = 6.8 Hz,
3H), 0.95 (m 2H), 0.682¢m 2H)CHyB: Cal cd.: 382;
Found: [M+H + 383. Exanp| es 27- Rol | owing a simlar
procedure to Exanple 2fg,cthe fo Wi ng compounds were
synt hesi zed from a chIo%dﬁ#ﬁPaﬁg%?dine by reacting it
with an am ne. OF MORPHOLI NO OUNDS FOR THE
PREVENTI ON OF BACTERI AL AM NATI ON Fi el d of tBe

I nvention The present inventRzon relates to the (
prevention of biofilmformtion on nedical devices and

fluid-containing storage products. Background to the
i rwhereiroR, & aistrRightombranshedealisyligsedp spagiining $ tog16 carbon

A PIE atinR 2 P g poto B B U o Bt R 58 5 Mot or
Aitbincias bR groupreclfiniy 210 16ldarbrobioms substituted with a

three basic ingredients: mcrobes, a glycaocalyx and a
sundiexy graupoexcept in tesalpbamesiion: the suhafdhegarkpn atoms in
bi.nfi i bl tp dey: hafd d by a
o e Ot e AP ReD R et O BeFARPRIO REZ0C,
of many species of bacteria together with fungi,
al gae, protozoa, debris and, corrosion prodycts., A .
bi%f | | ERACFIRIGIP HiRRbdt WARIFIG 17 SemPoypdde defropinol.
bacteria and sonme anount of water. The process of
bacterial attachment to an available surface (living
or3.abi dse pcaordindhto clains 4 retaimd2weheisirefire srface is, or forms
bioﬂtlf1is revﬁgmed by W M chael Dunne Jr, Cdin
MRA'E81 @ MediFal 9g¥5eanr . 15(2): 155-66. Bacteri al
attachnment is dictated by a nunber of vari abl es,
including the bacterial species, surface conposjtion, .
erdii r orie@BacOTIRG tor Jain g, wheesinithe madical sleyirgcis f syrgical
sugﬁ4$g;erns, a biofilmforns when bacteria adhere to

H te i n an aqueous environnment and begin to
excrete a slimy, glue-like substance which can anchor
themto a range, of terials - such as. . nmetals, )
pl&st i cdse 86FPrding 1q elrlR 1 Qraipieh?, Whplelhihe aWIEageiss or forms
a ' ' y adhesi on occurs through the chance
rééﬁ#ggéggmggégﬁg%tioned surface and a pl anktonic
m croorgani sm As an oversinplification, primry

adhesi on between bacterig and .abjotjc surfaces is. .
rre&‘i at e %@%3@2@;& ¢laim ?"eo_rgq alm,g,rw. ﬂ'?%’i‘ &§3fadeis a fluid
[ ”étSFa%%_[d)Pcﬂ@iv_eN‘ﬁbBél%tlﬁ’éihes' on to living or

devitalized tissue 1s acconplished through specific
nol ecul ar (lectin, Iigand, or adhesion) docking
mechani snms. This stage is reversible and is dictated
by physi ochem cal variables defining the interaction
bet ween the bacterial cell surface and the conditioned
surface of interest.After primary adhesion, an
anchori ng phase occurs, wherein | oosely bound

or gani sns consol i date adhesi on by produci ng

exopol ysaccharides that conplex with the surface,
resulting in irreversible adhesion to the surface.

S~ . T



"active" biofilnms. Active biofilns are those
characterised by viable m croorgani sns. Accordingly,

WO edoe/ga3ee to prevention of biofilmformation PeTGBA®S/000335
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the prevention or reduction of14he formation of viable
m crobi al conpl exes or colonies or the reduction in

the forpsd heforingtrélaf® BPIWAERSN He SOHAEE RSa filter or a water
"Reduction" is nmeasured by the conparison wth an

urflelivatyeRipsur f ace. The conpounds may be used to treat

any sur I r : ani ne eral,
oré/vege Q%S(écdrjd rLg“f% %#yos'{é\éeéﬁ Cgﬁg'ﬁl’l Ijererq,i%e ace’is’

s Uiripaddyieatédror aeted with tikokompaahdon and biofilm
formation, including contact |enses, ship hulls, dairy
and petrol eum pi pelines and all varieties of

bigpnmedi V.

copounde RGO & A el Lo AT MR e mpqna i in o
f ,mmﬂnilled—releaae;fomhulahme)rssr cbatamed ihhee devicpdbadiseraits
of grhi@u Fr ?gg in the prevention of biofilns on
m&ﬁn RI'CYLETPRES OT NG CorIpPYRal i npl ants i ncl udi ng
artificial joints such as hips, orthopaedic hardware

such as pins, plates and wires, artificial/prosthetic
| itbs, Ueemefaveatedsl camprinieg acempaund kagng theormula (1) or a

R ST U SN

€. g. catheters. For the avoi dance of doubt, the term
"medi cal device", as used herein, includes devices and
i g antUsegdecpriingctessiaim $0,pyvbeisinithesmaterial imwevands
may al so be used to prevent biofilmformation on
identification and information tags, or electronic
cHi2ps, Ulshaabf acenmpwindrdsedefingiddnalsinbi got tredting ecrrm?meri

of tE entlon @¥ al so be used to treat surgica
%ﬁ TIQL 19 SUEIRNYi cal knives, saws, scal pels,
forceps etc or any ot her instrunent used in an

I nvasi ve surgrcal procedure. The nedi cal device may be
a3 nplAaswabiimpregnated itk a hampoend mseatafimediintotaithe
body of a subject. In a preferred enbodi nent, the
device is a surgical inplant that requires an incision
t d4be pagrdiddl delite, RPdyeih thatiboideisTBbaRidakit .- cdnﬁ‘p&rnd as
particularly preferred enbodi nent, the device to
t defined in slaimdent al i npl ant, e.g. a tooth- retalnlng
dental pin or screw Alternatively, the nmedical device
contacts the body but does not enter it, for exanple a
priést hek inedhdai‘devl@ieaaﬁcerdiﬁ%m claﬂﬂmMathrémSth@rcompound is
ext er nal earing aid. In the context of a contact
| §R& OPWQ -compound of the invention may be inpregnated
onto the surface of the contact |lens. Aternatively,
in the context of hydrogel contact |enses, the
cdﬁ‘pouﬁ’dmedjpabdeilimpramnaiimgitd okaimtideorgldinod 6| winetein xhe
Al ternatjve t he co nd may be present in the
sgp‘?f['?%rd gé%rstq)sgrtgbqaé 'BP' fFean contact |enses. The
subject into (or onto) which the device is inplanted
(or contacted) may be human or animal, i.e. veterinary
af@l i c medicahdevigetascarding tesaoy ef oaimsd4i onvihtwherein the
T sually be coated onto the surface
ng@gqggqggﬂ%glé?gated. There are many ways in which
conmpounds can be coated onto suitabl e substances,
including spray coatings, irradiation and ultra viol et
curing. The technol ogies for coating nedical devices
with biomaterials are now advanced, and these
technol ogi es may be applied in the present invention.
Accordingly, the present invention enconpasses coated
materials, in particular nedical devices coated with
the conpound of fornmula |I. Filter or water delivery
pi pes coated with the conpound of formula | are al so
within the scope of the present invention, as are
coated flurd storage or flurd delrvery devrces The

. e . . e



The invention is further described in the foll ow ng
non-limting exanple. Exanple Testsurfaces The

wo 0obo8230%) t est materials were included in thePGT/GB006/000335
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stainl ess surgical steel 316 (f®r e.g. heart valves)
titanium (for e.g. hip inplants The different

ri
i et o TR S ARG AR el L £ B S ELR the
welayicehisra deotal édplant, tclathajm tsd:entpgwﬁetwwe dr stthefasdic
coqgogg? Del nmopi nol hydrochl ori de, was dissolved in

P ICUHQ grade to a concentration of 20 ng/nL (2 %
w v). The solution was stored in the dark at room

erature until use. Treatnment of test surfaces with
de‘l?opll‘h(filtemlb‘détﬁmd@“)ﬁ@fyﬂi@e cestedswith amesnpeure as dafieed in
Fﬁ#g _of the 2 % aqueous sol ution of del nopi nol

and Ieft unstirred for 15 mnutes at room
tenperature. Al del nopi nol solution was renoved with

a pi pet The we re.then thorough rinsed three

t f%?Je \,(ﬁ{?lH'd@tﬁfageo?r fwm@@iﬁé\&wlﬂﬁvmgsﬁ&cﬁwﬁhﬁmpqmd as
m\ﬂbefm@d‘fin%a”ﬁ fice the pKa of delnmopinol is 7.1, a

su

stantial part of the conpound will be converted to
Its base, mhlch has a very low solubility in water

utio w ll thus renaln at, th ac o
b Lol BRI SAshRIIg & FormnRyTick &S Aefidch B Fbe desaim 2,
Prf@r: asiiretrBatind'a Subake $&'pfa\eas oW?écﬁJder l%hlﬁﬁ* chHﬁaﬁ é’% &hhe
the 2 % aqueous sol ution of del nopi nol
O\Sélﬁfmcgh@r toopigvent o eduee yiatile nycrabial @sowﬂaon élne aurface.
strain of Staphyl ococcus epiderm dis was isolated from
skin and stored in m|k powder at -80 OC. The day

bef2or e Axpetaimardorhprisity apaebely of st padkifer! éadh ckage
bl ood agar and |ncubated in any;tnnsphe?e of 95 % Hgg :

arf@Mpreingoa Uit dosage fauaafegirmpedag definad ﬁgcl@nmﬂsor claim
nﬁ%qhﬁgt hastfd fromthe bl ood agar and suspended in 10
'pot assi um phosphate buffer, pH 7.2, to an optica
density at 600 nm of O. 4, correspondlng to
approximately 108 cells/nL The bacterial viability of
the bacterial suspension, indicated by the vitality
per cent ages, was assessed by fl uorescence m croscopy
using the Live/Dead Bacterial Viability nethod
Mol ecul ar Probes, Inc. Eugene, OR, USA) according to
the instructions of the manufacturer. Thus, SYTO 9 (1
.5 mM_) and propidiumiodide (1 .5 m_) were m xed
with 1 nL of 10 mM phosphate buffer, pH 7.2. Aliquots
of 10 nmL were added to 10 nL cell suspension and
anal ysed at 1000X for green/LIVE and red/ DEAD cells in
the fluorescencem croscope (Leitz Aristoplan
m cr oscope equi pped with a halogen |lanp and a 470-490
nmexcitation filter). In all cases the viability of
cell cultures was nore than 95 % Adhesion assay
met hod Four m _ of the bacterial suspension was added
on top of coated and non-coated test surfaces nounted
in Petri dishes. The cells were allowed to adhere for
60 min at 37 OC. Non-adherent cells were renoved by
rinsing the surfaces three tines with 4 nl _ of the
buffer solution. Al liquid on the surface was renoved
and adherent bacteria were visualized using the stains
SYTO 9 and propidiumiodi de as descri bed above. A 10
mL-al i quot of the m xture was added to the surface and
anal ysed after 10 mn incubation in the dark.
M croscopi c i nages of adherent cells were anal ysed
from10 fields of each disc. The inmages were captured
with a digital canera connected to the m croscope and
used for averagi ng the nunber of attached cells in
separate fields. The nunber of attached cells, as well
as the percentage vital cells, was estimted using the
mat hemat i cal progran1N%TLAB Detachnent assay net hod
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