10

15

20

25

30

PYRAZOLE COVPOUNDS 436 The present invention relates
to pyrazol e conpounds, a process for their

w@e@passbi on, pharmaceuti cal conpositions cont BETIGBY09/050688

them a process for preparing the pharmaceutica
conpositions, and their use in1therapy. Protein

ki nases are a class of proteins (enzynes) that

regul ate a variety of cellular functions. This is

acconpl i shed by W NY;I&(I ‘?—[?EABGI?RI@C' fic amno
acids on protein su Sstrates resu tlng N

conformati onal alteration of the substrate protein.

The confornmational change nodul ates the activity of

the substrate or its ability to interact with other

bi mHé NskeBERt Meehtior 181REF ¥GTa AdUnd Besind, NA ﬂ%r‘ﬂb@l‘a? to an
kinase refers to the rate at which the ki'nase ad

phivgposee wounghdrassing frbeduaing. post-apenative ﬁ’W&BIOQle a body

e & Bofibde 1 eD iaht “af 18 Phnfona RS S rom

Phasphesy!l ati on of a substrate occurs at the

active-site of a protein kinase. Tyrosine kinases are

a subset of protein kinases that catalyze the transfer

of e

of ThoFeFi8h o AIERBNALERINAARP S i d ELANGSERTE sweling
Thebe Bodyasesb@rayf @munigroot antmalapatiént, dhéor controlling blood
propagati on of growth factor signal transduction that

| e'988 THoh WauNdBar proliferation, differentiation and

m gration. Fibroblast growh factor (FGF) has been
recogni zed as an inportant nedi ator of many

phResebpeiated gweﬁegs&swﬂsuﬁbnaéhenap@ugehéemsoﬂdxkﬂg fluid

S NG ARG O E Bos-GrainyS SYRLNG Gsrot Bl mnated

gr QNYSébtﬁéﬁtUé'baU% eth@Wm@F@ﬁRb Erdtiohy e %lﬁ#oﬁ rféfedEOHr blood
menbers with each npose of an extracellul ar Qf@

bi sidply tdoenalie fseadunggwblcmlaﬁwt@‘r}orraa@twmomaiﬁa

cytopl asm c protein tyrosine kinase
doh@%ﬁfswgﬁﬁkgtinulation with FG-, FGFRs under go
di merisation and transphosphoryl ation, which results
in receptor activation. Receptor activation
subincei awellingrcamindesr igcomennt aaﬂdna%@mea@asm gad to further
Sp
oCTnplGHERe R s R AR Rehe B b g e nimiseg, o,
as cell growth, cell netabollsn1and cell surV|vaI
(Revi ewed in _Eswarakumar, V.P. et. al t oki ne &

G G PABO! & a9 dogs. 2eepscially, lpwéng aggerious aCC'de”t is of

gl%%‘ﬂ‘i‘rﬁﬁbhémcé: 65 xRdsdiiE R @thﬂoéﬁ‘%aﬁq{a‘?ﬁéérarlecBQe o leading
tiate an pronmote tunorigenesis ere

co’msnnedrczabbemphca:tmme)rcbweedataylty i nki ng FGF signalling

to human cancer. The el evated expressi on of various

FGFs has been reported in a diverse range of tunour

tyPpRe @s@*bfatsarkdafg@@ers, kh6Wa! inc@hd ANGh REra8F @beminimise post-

(anongst others).” FGF has al so been described as a

pooeerative aswe!bin@ rorc td ontol bived dogs. esEh@russf ofF treRslaiges s

e RS g EE b P 2 o E VB S dual il bt reacily
bl adgistedcianage emdifigreht rbbaﬁrmehmve (aabog SYoridzes s different
whi | st receptor expression has al so been docunented in

pr&geat e and bl adder cancer anongst others (Revi ewed
in Gose, R et. al., Cytokine & Gowh Factor Reviews
2005, 16, pl 79-186 and Kwabi - Addo, B. et. al.
Endocri ne- Rel ated Cancer 2004, 11, p709-724). For

t hese reasons, the FG- signalling systemis an
attractive therapeutic target, particularly since
therapies targeting FGFRs and/ or FGF signalling may
affect both the tunour cells directly and tunour

angi ogenesis. Pyrazole am des that may find use in
theraples targetlng FGFRS and/ or FGF signalling as

P—eag—p— o T N an - .
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(la) and (Ib) that possess FGFR inhibitory activity.
For exanple, the conmpound of formula (1A is a

wo 200006504 of t he conpound of forrmula (1a). (I ap¢1/6B2060/050688

exanpl e, the conmpound of forrmula (IB) is a tautoner of
the conpound of formula (Ib). GIb) (IB) It is also to

be understood that certain confpounds of the fornula

(la) and (Ib) can exist in solvated as well as

unsol vated forns such as, for exanple, hydrated forns.

It is to be understood that the invention enconpasses

al Hoswewbr stheratusddf as ren tdichtfop osisesisingGeBsi-operativerswelling,

papeitages, c RSk B8 kb sTRobtR | SRR Hpalidngicase i
t Ny FIGHTRY A8 a8 infRRRE TRGEHt noRt bY 1As BRREAGE eridbyed Yoes not

any one thereof.” The present invention fUrther
pr cofngeistan contack véthf the woengriupgaatndros abuad dbepgmatdmerely

onap AL ErtaiHa Pt e bab g eed bR aliha Rierfover, wounds
CORBEd 36Spd @hetkéd prrivaAyNtb @nshify Mhidtather)is Aot excessive

(lib)(Ha) or (lib) wherein Z represents a | eavi n%.
gr Gasage . qf. fluid| fseyanther wiouadafanerali. dansagescrre digposed of

- = < i - -0C(=NR) NR aRb
gﬂé’ﬂ%r‘\ﬂqa"é@%'s. %ﬁggﬁq oﬁglgy%ﬁ%@ i ?Lt edccgl kyl) , °

aryl, heteroaryl or alkaryl and each Ra, Rb
indegendently i s hydrogen or an qptjonally substituted .
al kpere arg @ Qymapk & yevices,kagwn it Shp AfhdIrefladophipiaimising
(I ) . QO , '

ar o i SRE RS gafe M iReRdIf8 B ofthE Peag,

in 'Protective Groups in Organic Synthesis', 2nd

edj,t i eene and P.G M \Wits : -

w No2Phmdelorsy @&'C(SP@gﬁ)BQS?PB%?tV& head feRARe gpmprising a
f ofigiadag dddpted té kibbverité I9dd 8naldaYieRarand NIn&Ut TR Bner is
or hore of the follow ng: converting the conpound .
oba aneteork ®f dubespafurasilent trhaterial eanneetedf tor ai siggke opening

har eutica ccept apl e I t h
SR Wl G BB et Be B MReE Fepporc. The
c alifsPedpadg @igdinsbthd €86 t0 Yuestedd thatHeses of a
carboxylic acid. Carboxylic acids or reactive
derivatives of a carboxylic acid include acyl halides,
su l.OL i 0 . ' . th
205 2ot RIECE S AR e Bl oS cop
t hadaptedctol fit oder, tlee Meseldofiahydtiértde, Ther caxdsna @atchwork of
ananhydri de fornmed by the reaction of the acid with a

] y, Ul . .
chPRFBREMeRLS Ok BEko N dIexdie MaterighvBicBa e hypeuated during use,

aCjh | & %EBﬁ’e tRGterial. Th
reac%éf‘e&{ff*gﬁﬁgs%%rﬁ?ﬁﬁ%‘g?%?{bd @mbtgﬁegé p eno%?mguc %réa ©
peotrapbdorenth arefilledwith teadsspraferablicpolgstyrene beads, so that,
pent af | uor ophenyl trifluorqgacetate, or wth an al cohol
DEEh B VAR heisan.dl oy Bepivgs afic. itaifd oy Brossed
Nhygainsy BRNZehlp RZ Pihit PBsBEYérativé %@velﬁrgj afd®iieedifg from
azide fornmed by the reaction of the acid with an azide
subgaciwotinghenyl phosphoryl azide; an acyl cyanide, for
exanpl e a cyanide fornmed by the reaction of an acid

with a cyani de such as diethyl phosphoryl cyanide; or

t hacedrahiec to of fitdieagat tdfaheoinvehorachérews prévided a wound

carbodii m de such as dicycl ohexyl carbodiimde or with
a Oes8ingnsBRPINAE seried geclosure having at least one compartment;

e R AN B B oy HlL e, Bt BORURYed i The ot

be carried out in the presence of a suitable inert
solvent or diluent, for exanple a hal ogenated sol vent
such as nethylene chloride, chloroformor carbon
tetrachl ori de, an al cohol or ester such as nethanol,
et hanol , isopropanol or ethyl acetate, an ether such
as tetrahydrofuran or 1,4-dioxan, an aromatic sol vent
such as toluene. The reaction can also be carried out

o - o e o e
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conmpounds of fornmula (11) wherein Z is -OH by net hods
known in the literature. For exanple, nethods known

wo e00ot1kes9pr epar ati on of acid chlorides or est ePGT/GBRIV/050688

carboxylic acids may be enpl oyed. Conpounds of formula
(I'1), wherein Zis -OR may beprepared by reaction of

2- met hyl pi perazine with 4-f|u8%obenzoate esters to

give the ester of 4(3-nethyl pi perazinyl) benzoate, and
then followed by N nethylation. Conpounds of fornula
(1'1'1) may be prepared by reacting a conpound of

f oleamt ang cdinpartnterd; aryal meansdonévdaratmyain dmHBslat 1éddt one
Q The reaction may. be conveniently. carrjied out in a

S oFYBREMTENL VST ARG SVaRUaligfybf o2 Lr LT lge B 'eest one
t OcSHeBSrt{ePiRAUSES aOfeduetiohlit tihd Mistanck b¥lwedre at least two of
comerci ally avail abl e conpounds, or they are known in

t hihel pilarlicestaictaiest hey are prepared by standard
processes known in the art. It will be appreciated by
those skilled in the art that in the processes of the

pr ¥R€NteduBtiemt ihothet @lidtande fiydtdiceanat 18asURGo SHIC theaDillar-like
hydroxyl or am no groups in the starting reagents or

i nslewgieEasahas db Ofmedupivgdtheooperallr lsnett of thg bandage
pr n r.0 : r 0 ;
CosSiHeE P Pergfettion ¥ rosclfie MR, didsBiolle, Hepund in use
vathususesitietiyes thé hamadai taf ogwelling r iabviaby obcaure Tte present

nore protectin roups.. The protection and _
de%‘N@FTé@i iy B?OV%QE??CEP dmiEro wﬁgnﬂsc?rsgglegitﬁabsiieﬁns swelling
"P Iy Hn Organic Chem stry', edited by

J. W@%@&d\c’@ g%@ﬁ'gm Press (1973) and 'Protective

Groups in Organic Synthesis', 2nd edition, T.W G eene

oo e S L S B RS e lerl. geaty
c ofheepill 8diikeOspu iR EEeStethea from ageerhabbBes Bhéed hitterial, a
exanpl e an acid addition salt such as a hydrochl ori de,

hysifiedr baserkmeters v, elagtemeris, palymar.at e, nal eat e,
tartrate, citrate, oxal ate, nethanesul phonate or

/ ?-tol uenesul phonate, or an alkali netal salt such as
a_pestetdplpthepllasfikelBtradivres dhe spaced®@bpbaUtaiiathadtder in a
m xtures thereof also forman aspect of the present

i nREseterMined arangemedtind of Formula (1b) may exist in
one or nore crystalline forns. In a particul ar aspect

of the invention, the conmpound of Fornula (Ib) is in a

cr By taatdngingg ther pillar-kkeestrectutes iasa pradetékmihed ane@nigement, the

aspect, the invention there is provided a .
ph‘é(?%d@éﬁfﬂ'P%é?re%%ﬁBo%% p@rﬁ%ﬁe@e?mtee@dq?@weﬁnﬁm%r%hen ar 1s
t Ney SR oMl 1RO Btharkiiht | Sarl et Tabhir@libé ne F&' Bxample,
o In yet another aspect the invention there is

pr avaoigemeanpbiathesnsléart ikeatructunpe $m tangrthaspareflestdps will result
herei n_conpri sing ,a conpound of Fornula (1b)

SUBATEAIS PHyCtiataiPog OoR AR EB O S bt anti al 1y as
crystalline Form A neans that there is greater than 95

% of Form A present. |In particular there is greater

t heanwgenienthor eA pilkRdrikec straeiuyes helice 6ventyt exiesedt mathin  the

97 9 A i eul there. | re %
roroirarHent; BRI fiflert BEFald Bl 988 forteach
FooimeA. ahne@@dlt redicliont inetite idistgneatimstwebanad8iningopillar-like
Form A. Particularly there is greater than 99.8 % Form

A. STuctdres with &Rifarbrace. thesice TesUliingviruée anphgation of nwiform
formof a conpound of Formula (Ib) having an XRD

pattern conprising peaks at 2-theta (l=1.5418A) 5. 288,
17.935, 18.01 1, 20.513 and 20.753. 20 In a further

enbodi ment, there is provided a crystalline formof a
conmpound of Formula (Ib) having an XRD pattern

conprising peaks at 2-theta (l=1.5418A) 5.288, 17.935,
18.01 1, 18.766, 19.628, 19.667, 20.513, 20.753 and
23.892. In a further enbodinent, there is provided a
crystalline formof a conmpound of Fornula (Ib) having

. . o o s o, . ™ A A M~ AN\
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provide X-ray powder diffraction patterns identical to
the X-ray powder diffraction patterns descri bed

whereilmssihe present invention also includes aPgT/GB2009/050688

crystals providing X-ray powder diffraction patterns
substantially the sanme as thosgr descri bed herein. A
person skilled in the art of X-ray powder diffraction

is able to judge the substantial simlarity of X-ray
powder diffraction patterns and will understand that
differences may be the result of various factors for
exprgssereveasesse i@ hodyr pant somees @it hag beem exexsatesivdmim the
condi ti such as equi pment, sanple preparation or
th%orﬂﬁeazm%‘ ‘used); intensity variations resulting from
measur enent conditions and sanpl e preparation;

relative intensity variations of peaks resulti n% from
vaPrefeiabhys the pdiaz-élk@rstmiureﬁiararc}yllaérj@aﬂthlaminas owvever, the

cyr t ef | ons. Whi ch
SYPRRRlR sf0CHISpBY G el of GUARB RV SAE S8l Woss-
si §&ctionat fyédﬁmétw acrereseimpied thBepiar-ike adtrldtaiesoBogl be
the diffractoneter, and surface planarity of the

sai’ﬁ@anWaT h@%ﬁﬂ&b’dﬂfnB@X@ﬂorfaéleﬁﬁ.llnapr()ﬁ%rﬁe@tﬂor(I b) have

activity as pharmaceuticals, in particular as

nmodul ators or inhibitors of FGFR activity, and may be

EsAdvémta?b?usly mcrnepgltlarolﬁkqos’;nhd:tbgé & icomnectdd to a nelghbourlng
yperproliferative di seases/condjtions, exanp
B@ﬁpl"fﬁzﬁ‘iﬁﬁgu%l@y FQB\ECHRY FasIRReL N Qroer &%P@T‘rﬁ%ﬁdatt'ce -like

I ngh 4@l ,rérg that of the bladder, brain, breast, colon,

ki dney, liver, lung, ovary, pancreas, prost ate,

stomach, cervix, colon, thyroid and skin; (2)

o GoBRBGroh bt bifer i%ﬁirgﬁi’@@%oaeﬂﬁlgﬁ?ﬁﬁﬂ Siifire Femoves

BUfHéehééd |fdﬁ%196}%bst|6$)théed&"itﬁtﬁ%' 8t tfe SHUBWFSs Bélative to each

nmyel oi d |ineage, i ncluding acute and chronic
ny@mgeaﬁbers us€u k@ﬁaﬂﬁagelaer@llpr eededcyn i thel poikaeit agressings

1 tebUePe AL TR RN e Bbdatuclde (5) 01 ner

tunours, including nelanoma, sem noma
tetratocarcinoma, neuroblastoma and glioma. |n
enbbeli GREMECtiRG @6fﬁhﬁﬁ1d§abqu H@teigfﬁ)b’nfqrﬁlﬁdar\'\éthuﬁ@ ypillar-like
in
prsotrg FJS %If@rﬂ% |\9§IYttH’éTE6ﬁ%ér)Tégln%;husmb%ﬂ§jﬁ{ary L Bgﬁﬁeé‘ﬂﬁth the
inmﬂat-lllceflslpmctwebes a conpound of formula (la) or (Ib),
or a pharmaceutically-acceptable salt thereof, as
herein defined for use in therapy. According to a
f uptdier hél } b Silm layer.
ot g A Roead S Re T OP e e (T Py eser
pharmaceutical |y acceptable salt thereof, as defined

herei nhefore for n aneth f tre nent

iR G5t S serond i etndrappe fimedal fhbsuliiadRateril.
t hRicaIlI¢ 8 tirst BYEYECBAd FlrAVaWRS dr8forsed f#bmPa GAERXMTErmable
of formula (la) or (lIb), or a pharmaceutically
aco@prrimisecastPV@s herein defined in the manufacture
of a nedicanment for use in therapy. In the context of
the present specification, the term"therapy" al so

| NPtafdesbly i@ [inst aud Secont emm tdy@rsa aaé&xm@dl fogether around
indications to the contrary. The terns "therapeutic"

anteir; ?@%Kbﬁ'?ﬁ%@ the Sgﬁl@m %in%‘és%r@nsﬂﬁ%é’d'%&'&@r%ﬁ’%rﬁs are
Th gggd L%'B?{ohfﬂ t
caﬁ]ggmé%i cﬁB%tgvr{e;eﬁ t@%;ﬁfé IStering tg Srggt: ggt in

need thereof a therapeutically effective anount of a
compound of formula (la) or (Ib), or a
pharmaceutically acceptable salt thereof, as herein
defi ned. W have found that the conpounds defined in
the present invention, or a pharnaceutically
acceptable salt thereof, are effective anti-cancer
agents mhlch property |s belleved to arise from

| g gepe—p— g, = - N T
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formula (la) or (Ib), or a pharmaceutically acceptable
salt thereof, as defined herein for use as a

wore@pasasent . According to a further aspect of PEEGB2009/050688

invention there is provided the use of a conpound of

the formula (la) or (lb), or af5pharrraceutically
acceptable salt thereof, as defined herein in the

manuf acture of a nedi canment for use in the production

of a FGFR inhibitory effect in a warm bl ooded ani nal

such as man. According to this aspect of the invention
there is provided the use of a conpound of the fornula

(1 r (1b), or phar maceuti cal | cceptable salt .

{ nibe dst' &t sefond PR R Ty BReodndhel B Tyf By suitable
MeficaABERSr ERAMBRE thd fiMelaferdnedy BB REaBediBHI 1hPaYRically
effect 1n a warm bl ooded ani mal such as man. Accordi ng

t oweldegrarglved tegaiher.of the invention, there is

provi ded the use of a conpound of the forrmula (la) or
(I'b), or a pharmaceutically acceptable salt thereof,
asPegbiardd ther giurality dfhpillernkbastructersy are "B@veaPHNtetained
for use in the treatnment of nelanoma, papillary

t hbetween thadistanctsrponddilodayeisnomas, col on cancer,

ovari an cancer, |ung cancer, |eukaem as, |ynphoid

mal i gnancies, nultiple nyel oma, carcinonmas and

saPmsferably 1thé helutdlinerof fillamike striustictes , arpr cethimied, in position
breast an pfancreas, an imary and recurrent solid

d pr |
¢ LSivesoinet fat 3Rl rseceppdiim l@wr\r/sob)a,comﬁggorhmthe first and/or

OVakd filFeoeding to a further aspect of the
invenc{?’lﬁ}or“ thgre is provided the use of a conpound of

the formula (la) or (I1b), or a pharmaceutically

ac taple salt thereof, as defined herein in th ,

o S8 S ke kSR kB oGy asioh etiedn e first and
wag&edHORaehyaRd BRlangUsiitadle H%nsAfiﬁ(é@'nﬁc}ﬂett}?/ 4 hedt seal, an
aspect of thé invention there is provided the use of a
coulyasaaicoreldios glug.nul a (1a) or (lb), or a

phar maceutically acceptable salt thereof, as defined
herein in the production of an anti-cancer effect in a
waPrafbtappd etk pioramy o$ bitlar-dke BBOCtUPES aFglimggitally dormed with at
further feature of the invention, there is provided

t hieagsen®pf fecfdmplgyaes- of the formula (1a) or (1b), or

a pharmaceutically acceptable salt thereof, as defined
herein in the treatnment of nelanoma, papillary thyroid

t uRmefemably hopartign axf ahe ifinsinfiley ykois adapted, todveudrawn into the
cancer, |lung cancer, |eukaem as, | hoi d .
maPREitaReiESN tg‘ﬁl qlilppgt tW;?e‘P'E??Fg‘?kec%l%&RH%‘gh%@'r is evacuated
sa j hver [ sl t

o LoaTE R aieh e LTSN IR LAl B, gogoe the
t udimersiafs ohibeskound dassing areyrediuded ) cangsngadeduction in the
ovarjes. ,Accordin a further feature of this aspect

o Akie HAHER0 N abBedt W pUSHiEs SLtErea for

producing a FGFR i nhibitory effect in a warm bl ooded

ani mal , such as man, in need of such treatnent which
coRafedly dbei woundrdiegsing &uiherappmerises afffarpei pertion for

oray o e RO baaF B BbhLr cor  an’ det i nec
herein. According to a further feature of this aspect

of the invention there is provided a nmethod for ,
pr eQ0¥eMHgNAnthenramerien epmpeises A SeolEReINgdJaesecuring the
anyRkingSis tﬁéhgﬁa’ofiag)zﬁ%ﬁg of such treatnent which
conpris€s adm ni sterin 0 said animal an effective
anmount of a conpound of fornula (la) or (Ib), or a
pharmaceutically acceptable salt thereof, as defined
herein. According to an additional feature of this

aspect of the invention there is provided a nethod of
treating nmel anoma, papillary thyroid tunours,

chol angi ocar ci nomas, col on cancer, ovarian cancer,

| ung cancer, |eukaem as, |ynphoid malignancies,
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pancreas, and primary and recurrent solid tunours of
the skin, colon, thyroid, lungs and ovaries in a

wowrreHksepded ani mal such as nman. The conpoundBCDEGEB2009/050688

formula (la) or (Ib) and pharmaceutically acceptable
salts thereof may be used on their own but wll
generally be admnistered in the formof a
pharmaceuti cal conposition in which the forrmula (Ia)
or (Ib) conpound or salt (active ingredient) is in
association wth a pharmaceutically acceptable

adj uvant, diluent or carrier. Depending on the node of

adm ni strat,io t he pharnmaceutical conposit.i on .

c OBt s iaris OB e, ComPTBES Tnetits By adigiig Me werking
0. RagiPoBPeXcufingMafdl0 to 70 % and or even from
0.10to 50 %, of "active ingredient, all percentages

by wei ght being based on total conposition. The

pr ng _invention als rovi. h C i cal

g et ondle Qi e WK ety 8 BRnSHl fRbpang atlows
(1 e, wolind d REBIrTRRAE LSEd Wthanféeiehabize realds. t her eof ,

as herein defined, in association with a

pharmaceutically acceptabl e adjuvant, diluent or

Canci : . p . . _

¢ naraiEtanly I HRAAR o ot Ble PO ERG B AERRELHEG band
I ngeMprisss apiagh apdnptoheemethahisgn.a conpound of fornul a
(la) or (Ib), or a pharmaceutically acceptable salt

t hereof, as herein defined, with a pharnmaceutically

ac t ' t j t @ 11 ifi

o e BRI A SR ml (2 gl g iy and ratche
t opiechahigm( ef the type khewskn thevartt o t he |1 ung and/ or
airways) in the form e.g., of creans, solutions,

suspensi ons, hept afl uoroal kane aerosols and dry powder

f oprafbaidlP e Phedes LB éd}héﬁ’ngt &hg- s Xfakhe securing band
adm ni stration in the form of tTablets, capsules,
syepprisepagdp adgistef anul es; or by parenteral
admnistration in the formof solutions or

suspensi ons; or by subcutaneous adninistration; or by

r ePtebraditiie FhrRd poniohnfutther tonpriebs U RNERINrieeerolhich
transdermal ly. The conpositions of the invention ma .
belSoRdapiRsh By usenvienteshiigl theocemareals aisthey wound dressing
co j i exci pients, well known in
thgﬁgp%h&aﬂbggq§%%%g§ﬁ§¢ggédintended for oral use may
contain, for exanple, one or nore col ouring,

sweet eni n f) avouri ng and/ or preservatjve ,
agerfisrag mﬂr@‘nsmvﬁg%egmpeaﬁ ¢ f@é&ﬁ%?k&“@ AErBE ent s
for a tablet fornulation include, for exanple, inert

di l uents such as | actose, sodium carbonate, cal cium
phobeHeaxivle plasticonateri@hivprede@blyyadhatraoplagtianchterial, ideally
di si ntegratin nts such orn starch or eni c

acah el BuBRRHS sSe B0t PoPhohea FH)

agents such as magnesi um stearate, stearic acid or

talc; preservative agents such as ethyl or propyl
p_Prafeiiebky thenneans foragnpcaating axiferinitlke atleeist age compartment

as L id. b f ations may be uncoated or
cogé)r@ghgﬁa%égcygr%rﬁgﬁéafsfq{ ei'r disintegration and the
subsequent absorption of the active ingredient within

the gastrointestinal tract, or to inprove their

st ABe IMegnaiian vasypingr aﬁcfé?mi hecpt heast e cogyargnent may
co [ co0atjng : d :
CORYFBHCPATSEOR IR RAEN 1 PGB SRR ritOon o
formof hard gelatin capsules in which the active
ingredient is mxed with an inert solid diluent, for
exanpl e, cal ci um carbonate, cal ci um phosphate or

kaolin, or as soft gelatin capsules in which the

active ingredient is mxed with water or an oil such

as peanut oil, liquid paraffin, or olive oil. Aqueous
suspensi ons generally contain the active ingredient in
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wetting agents and suspendi ng agents are exenplified
by those al ready nenti oned above. Additiona

wexmopsdEm s such as sweetening, flavouring andPCT/GB2009/050688

col ouring agents, nay al so be present. The
phar maceuti cal conpositions of A he invention may al so

be in the formof oil-in-water enul sions. The oily
phase may be a vegetable oil, such as olive oil or
arachis oil, or a mneral oil, such as for exanple

liquid paraffin or a m xture of any of these. Suitable
enair sntbythe @t depst tomensom partmeot desragrfiieeevacuation of air from the
nat ur al | -o%curring gunms such as gum acacia or gum
trgﬂ393ﬁ¥ﬁw'naturalIy-occurring phosphat i des such as

soya bean, lecithin, an esters or partial esters

derived fromfatty acids and hexitol anhydrides (for
exBrafe@bioihs wannaginessirgfusihesponuuises meaans forpnisediuging air
of . t he saj rtial _esters wih hyl ene . axi de.such .

ol Vo s oh eBhahe don iAo bie SeensTRE iR EiEheN i e
al g0leanbat TtoNRetreahtNtay fdearotie fdBmadia @i iorean inlet
agents. Syrups and elixirs nay be formulated with

swealve §PAgecighietto atRMPERSSgrycer ol , propyl ene gl ycol ,
sorbitol, aspartane or sucrose, and may al so contain a
denul cent, preservative, flavouring and/or col ouring

agaotordifietoph aetane dspeet ofcthapngdritiomnthen@ys ptoaiddrbaimethod
the formof a sterile injectable aqg(i)gus or oil

{ : y
sulpEpRYRY mt-eﬁer?dveb§W¢@mea@ee cEB?’B‘Pﬁ@ Qf A KhBURN or
pr ogedyresicUsi r I i
O B e P ool G080 o3 SRR (i Somprising the
whétepsiodive been nmenti oned above. A sterile injectable
preparation may al so be a sterile injectable solution
or suspension in a non-toxic parenteral ly-acceptable
di | ugnt orappRliNGRS thd BbAPRAErRbEr 8r GAUREI PBrddding formed by a
1, 3-but anedi 6l .~ Suppository fornul ati ons nay be
prepar ed Ipgalddkianglaswee abaving Bhdeasti one wppasgtment and a

sui table -bLridati ey | 1.S. id at

ordi nary EOABLYReoE At ATl eS80
tenperature and will therefore nelt in the rectumto

rel ease the drug. Suitable excipients include, for .
examfe, EPPHANDBIEIHUrQRAIDHES BOGY Mmatabe 9cwpynd &yireducing
formul at i \ ! [ : §

aqueous. o GePstE dRweRE HTead SRR B oAEL fikétuctures by
gener al | y dvacodtirg thedatigadtaomaucahpadgmant etairve

ingredient with a conventional, topically acceptabl e,
vehi cl e or diluent using conventional procedure well

Kn . o g .

e RFa Tk SGREROSH iePhehn BFb s Hioqedt, fadgear
poowlBprigiogt ai méaty cpseting |pEstiol andepatremei aodioer comprising a
for exarrpée 3061 or. I’WCE | ess, the P wder itself t
conprHr0i9nBag WRETElR £7§ dramig POG A U &5 O BRrIsES, 8t legst one
W Féﬁaiﬂﬂ'@l fleriB&e pBSiviehed s @akide 8c arRPhabbgesaWhi@,Sin use,
such as 1 actose. The powder for insufflation is then
cofeadittethe rernevalioféte headgeriprderensentyioh theyseeusing band.
exanple, 1 to 50ng of active ingredient for use with a
turbo-inhal er device, such as is used for insufflation

of Théenhikd @igpesigehthesindentiore trspghasias & héadgeesitbi s secured
for admi nistration by inhalation may be in the form of

Y J
a eprivemergeiia yses¥ithpdkineseeed of aaghinfie® ap securement of
di spense the active ingredient either as an aeroso
containing finely divided solid or liquid droplets.
Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons nay be used
and the aerosol device is conveniently arranged to
di spense a netered quantity of active ingredient. For
further information on fornulation the reader is
referred to Chapter 25.2 in Volunme 5 of Conprehensive
Medi ci nal Chemistry (Corwi n Hansch; Chairman of

-~ o -~ A NN PN — e Y "
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The anti cancer treatnent defined herei nbefore may be
applied as a sole therapy or may involve, in addition

wo eoovhssseonpound of the invention, conventi onaPCEHGBYBPHPS06SS

or radi ot herapy or chenot herapy. Such chenot herapy nay

i ncl ude one or nore of the fol l,owm ng categories of
anti-tunour agents :- (i) othe@
antiproliferative/antineoplastic drugs and

conbi nations thereof, as used in nedical oncol ogy,
such as al kylating agents (for exanple cis platin,

oxtiel péaddegr witlrthopratided byythleopdmsmgabant: andi theogteleast on
must ar d, nel phal an, chl oranbucil, busul phan,
t efR5PBINehNG d nitrosoureas); antimetabolites (for
exanpl e gencti tabine and antifol ates such as
fluoropyrimdines like 5 fluorouracil and tegafur,

aThelter ey, faflewsotar edesceptioyt okiprefearethi erobodisendimdof the

Wp{?g #}iet?%g\@w ﬁglJ égﬁﬁ]ﬁtﬁt | %r'n%Lq' gvgiﬁtgy]&%qrenc%nge%g made to

doma&vomganyﬂngaWﬁgsﬂ in @i¢bi ci n, i darubicin,
m t omyci n- C, dacti nonycin and n1thrany0|n)

antimtotic agents (for exanple vinca al kal oids |ike
Vi peri.sting, 5 Vv, I nor e
v BRLES L 165 0B, B2K) BF:o, M ACEMARIBR Kh02" Shihd ressing
i nhcdortimgstp;thamntentipnj soner ase i nhi bitors (for exanple
epi podophyl | ot oxi ns |i ke etoposi de and teni posi de,
anmsacrine, topotecan and canptothecin); (ii)
cy | H&M I I

T e SR e R N Bt G of PUTE! Ftaken
drabogﬂhedbﬁandﬁgu@mkyfene), anti andr ogens (for
exanpl e bi cal utam de, flutam de, nilutam de and
cyproterone acetate), LHRH antagonists or LHRH
agPRiupé Sa i arscEABIcaiON T %eéécﬁ‘lonkﬂl#lﬁ’é Wo@nhlrdré%ﬁng of Figure
buserelin), progestogens (for exanple nmegestrol
acét sheyingartbentspesingnheiivesn s twe opillexAlg| strastures prior to

Rt BEBh B St a SombB RS T haster i aer (11 1)

antl-lnva3|on agents (for exanple c-Src kinase famly
inhibitors |ike 4-

chFiguge 3b3s @$W%%V'@W@fnﬁhpl sRofion.shewniniBighye 32 feliewing
~ 4oyl |
BBl Y b o EDARERANG ST Y oo o e

01/ 94341)

ag?wgééﬁglqoé q?ngt?cﬁrglén&qur%pg]té? %p@hélatl(ozn o) g I;N%X nd ) hr)élssing
yl 1 BVG- 354825;

J B aG e G  Glaetd Dt
netalloprotelnase i nhibitors Ilke narlnastat

Elblt s of urokinase % as cti ator
fu

O oF A ToHNe YBWERba amacng . cPOYTat it Bonound

of d@s@,w@haéc%ﬁ@lﬂp tBLtﬁéﬁh\%htloﬁCIﬁ tIR FFPh @f éqfé%ld' WOLRY desssing;
i nclude gromth factor antibodies and growth factor

rededt or anti bodi es (for exanple the anti erbB2

anti body trastuzumab [Herceptin(tm], the anti-EGR
ant i body pani tumumab, the anti erbBl antibody
ceFigurerghis bigartisiwide k@ Slievaind trnwoghe \whéssiag bPFigore 5.
growth factor receptor antibodies disclosed by Stern
et al. Critical reviews in oncol ogy/ haemat ol ogy, 2005,
Vol . 54, pp 11-29); such inhibitors also include
tyrosi ne kinase inhibitors, for exanple inhibitors of
the epidermal growth factor famly (for exanple EGFR
famly tyrosine kinase inhibitors such as

N- (3-chl oro- 4-fl uorophenyl ) - 7- met hoxy- 6- ( 3- nor phol i nop
ropoxy) qui nazol i n-4-am ne (geftinib, ZD1839),

N- ( 3- et hynyl phenyl ) -6, 7- bi s(2- met hoxyet hoxy) qui nazol i n
-4-amne (erlotinib, OSI 774) and

6 acrylan1do N—(3 chloro 4 quorophenyI) 7-(3-

o A NSNS\ L o~
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genes such as aberrant p53 or aberrant BRCAl or BRCA2,
GDEPT (gene directed enzyne pro drug therapy)

WwW@ppposeshes such as those using cytosi ne dean PEBE6EB2009/050688

t hym di ne ki nase or a bacterial nitroreductase enzyne

and approaches to increase patient tol erance to

chenot herapy or radi ot her apy Sl?Ch as multi drug

resi stance gene therapy; and (iX) inmunotherapy
approaches, including for exanple ex vivo and in vivo
approaches to increase the i munogenicity of patient

t uRetarricgltd &igsasH asd £r arfs$teernbodinverttlof @ytwvolnae esessird (10)
as_int

oarafingtbRRveutiTiiin TaeudiitldiRatiuo) comrises

degrRafgy gnﬁééureaﬁ?') B indP Rl I‘é@@h@ﬁe lé%hﬁﬁarirﬁéms(ﬁﬂ?t &Plurality
i mmune cells such as cytokine transfected dendri

c edi spacgepapait pder-like ﬁguctww{ﬁ:) nqsatmeédu@unttner@m teast one

arevBBaN et AR PRI MR 1o ArhEtinen £ TR be et st one

deg@rhf)gﬂmem(rﬁbtrsﬁbamgnce to the following illustrative
exanpl es in which, unless stated otherwi se: (i)

tenperatures are given |n degrees Cel sius (00);

0 r

¢ orng el BRERSH (1A %cMbdls ST B Y8, F22) ang g syoond

18ﬂlx?rg@iye(’ i(24) whighrare %dl%d It@gEthmeale)uoﬁdltedlrcec@ef slto define the

magnesj um s ate; evaporation of solven

dAlef b DE Uimg B8 MGk PPOcRaTRIGN \averay (25, 24) may

re S5 3o

ba?%@tﬁ grr]r% gfﬁp@dégqg%éﬁgpggoc §po|§¥ts5|rr]1r omat ogpgﬁg oRle or

meanase furttsdr commEarihegsapthyn tre sedled@ngleisure (i4). | ayer

chromat ogr aphy (TLC) was carried out on silica gel

plates; (iv) in general, the course of reactions was

f oThe el and é@e@narfﬂ#nrlﬁx?&ﬁ'(gﬂ PAYRS AbGe OF PRIT hfdtterial and are

illustration onl roducts had satisfactory

pr beainserled ear orr\@@mﬂther tceﬁaﬁaﬁdbe(wai@d speasuse did) @nd/or
@ﬁ@ﬁ?ﬁﬁﬁ data; (vi) yields are given for

I a 'onIy and are not necessarily those which

can be obtained by diligent process developnent

preparations were repeated if nore materi al
r e§0e r eifar- UKﬁ |$)tr%ﬁ€ﬁsg(1\fén(hqmaﬂﬁf aref&ﬂ@dw t@hésf wHlary) are

Sgﬁﬁsté{ﬂﬂuéf |ﬁ‘1rdr|€?l ol sﬂbg? ¥ dreP cﬁtrtéiégene?%e q‘@bounng

(TaMB)ctase by mefarsrasfaé cemra?esuimgdnedmteer(m)neld tats @@éhgélﬁent the
oy R8I A GBO Ehie cPNSTIG eEery L0 STk Btigeaike Stucture.
\S;g[FB%LEre?éﬁeHS&ﬁb?é ;ﬁ@ ts%é’ﬁmkﬁré %rboﬁa@%efrginv%n |'I|I(30an)based

. vol une t er ns; (X) mass spectra
damatevsa a@elrtbealoedeomngamelmws (égibammrmidercﬁ a tesilidRL @aterial

conmpgnent .conpri se eneral ly either a Agilent 1100 or
VAT a%lalfreéﬁ%piﬁ%%@”@b?%) equi pment and was run

on a Phenonenex Gemini G 8 5mm 50 x 2 mm columm (or
sim l ar? eluting with either acidic eluent (for
ex'ﬁh@lml argdil 6 maygbedneyrakie relesedobetnamyn thet #rst and second

wyggé k%’zn:'%i)hq SM%g /b\?)arei{%%ﬁ Ijrg]p%s hgq%\é/egﬁ tRQ film layers

equzzvald#by cofheetitn Bythedmsivaridionsédomadiin lagéead of
acetonitrile), or basic eluent (for exanple, using a
gradi ent between 0 - 95% water / acetonitrile with 5%
of a 0.1% 880 Amonia in acetonitrile m xture); and
the MS conponent conprised generally a Waters ZQ
spectroneter. Chromatograns for Electrospray (ESI)
positive and negati ve Base Peak Intensity, and W
Total Absorption Chromatogram from 220-3 OOnm are
generated and values for niz are given; generally,
only ions which indicate the parent nass are reported
and unl ess otherwi se stated the value quoted is the
(MH—I)+ for p03|t|ve I on rmde and (MH) for negatlve

-~ = o ~NA N
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(xi1i) conpounds are naned using proprietary nam ng
sof tware: Qpeneye Lexi chem version 1.4, using | UPAC

wo20onsgseonvent i on; (xiv) unl ess ot herw se spertT/GBR09/050688

starting materials are commercially avail able. Exanple

| (a) Preparation of

(S)-N-(3-(3,5-Di rrethoxyphenethy?)-l H pyrazol -5-yl) - 4-

(3, 4-di net hyl pi perazin-1-yl)benzam de

Trimet hyl al um num (2Min toluene, 1.93m, 3.87mmol)

was added dropw se to a suspension of

3- (Be sredametdnevapbetieg birl flor Hhe at deasdt -ofreacompeart@@2tris, in the

1. 55mo

(B%Emdf’#n%tvﬁﬂ%r(” ')&J%azﬁ%‘)’/?w?|(5‘8§sﬁ%’&?)eh?‘§%9r?g”°ri rglkRyplve in
| Nofddlr 46 PreveHITE re%bo%ftﬁ%lr Ht?tﬁeeﬁﬂlleb'sﬁ&wé@bHﬁaﬁPné’fﬂ%urmg
stirred at 600C hours. The reaction m xture was
poavwatlnn@f@mfrmndhe @emﬂa}trrmm (A¢).dified with 2M
hydrochloric acid. The crude product was purified by

i on exchange chromat ogr aphy, using an SCX columm. The

dereferfingr @rUmgureds 3al whed 3br alhémeait okuBRatisated #dn  the
nmet hanol 1 ¢ ammoni a and evaporated to dryness to afford

i nfRMeapment €t4), arrorien @é the Gerl dimakenis2) Bnde portion of the
o SR hitPIalEHG) WL BLAedRRb iffe SHAoL A0y BhawaEh Bhb sifbining
m gillarse 61 8)f (a$ % et LssusinaRigoing 8bandA@¢|®¢ cintmtleyére, 61252 24) are
el uent .  Fractions contajni Q% t he de

Wep;él@;jaﬁgp EdSRarey e?,\é YoM ?elf’[ %?/ ﬁ1e evacuatlon of air
( ( L gt .%}5

s et ﬁ*%g?%%?aé;i P BS XS WY ES R D) s feduced
a ohgieg sokddctiah INNRe (Spaeing bdtwee DNMBD ad@)jnidg pil@vs (1B,
d), 2.09 - 2.14 (IH m, 2.18 - 2.25 (IH, m, 2.22
(3H, s), 2.44 - 2.53 (IH, m, 2.77 - 2.87 (2H, m,
(2| )E'§ tﬂ‘)?é" adibmlr% gﬁllars3 (16) (a?r%' d'i‘aw?i”t(i/@ar@l@'("oné) anbtd,
7. gan(@mngdmembersa(ﬁ% |are ceysed o fex iomardiy)intonBe spage (20).
464 (MH). (S)-Methyl
4- (3, 4-di met hyl pi perazi n-1 -yl )benzoat e Sodi um
t rTl'ﬁéGﬂrﬂﬂﬁiﬂe}%o@?dQH?@r&ﬁdé%@corﬂt%l@d‘%d séﬁi’rlrrﬂm@dlebfease in
(S% nmet h - met hyl pi perazin-I-yl)benzoate (0.9 g

NFHDLP thefwwm d@sytng (18) Bpane ef tviwo Fxiswaspribisuexpelle

solution, 84.9mmvl) and acetic acid (0.49m , 8.49muol)
in et hanol (21m ) at 250C. The resulting sol ution was
st Whesdagtis aghit@aduced pter tteu cemlpadarerm (ti Apgtee pidars1@6) are

hours. The reacti.on xture S sified with
sarqu@eagdtoam%o%glﬂﬁ%@%g qeow resiRNSHt Qfath@dconnectmg

un Uie

ORI EIS R PLRTRLIR chBctiR) mehes, R oitiihlbp and
agoencespiNHDe pithanst (i1 6 hawag Gre eafﬂhetfmxueous was

further extracted with EtQAc (2 x 75m ) and the

conbi ned organi cs washed with water (200m ) and

safHe abipsksbiig)eare289aded aphf Ro8ABREN |RMEF iMas phsdetdrmined
over SO, filtered and evaporated to afford crude

pr a@a@gemtfntedep@r@wngmdtfequw@,erﬁar |Th%d8ki9 gayatfte shape and

b4 L B LA 1 58 oyl 5K ectng

f I @esETS (26)) aww@mrram@ﬁomhérwmdte@smgwa 0) changes when
(S)-methyl  4-(3,4-di net hyl pi perazin-]-yl)benzoate
(035@@151'“”5!@/@%%9% WwWior texagipledif thenpitarssdg) argrgranged in a
cbA3) d1.14 - 1.15 (3H m, 2.18 - 2.26 (IH m,

2.34 (3H, s), 2.35 - 2.41 (IH m, 2.61 - 2.67 (IH,

m, 2.87 - 2.91 (IH m, 2.99 - 3.06 (IH nm, 3.58 -

3.62 (IH m, 3.66 - 3.70 (IH m, 3.86 (3H s), 6.84

- 6.87 (2H, m, 7.89 - 7.93 (2H, M. M5 mz 249

(MH) . (S) - Methyl 4-(3-nethyl pi perazin-1-yl)benzoate

Met hyl 4-fl uorobenzoate (1.00m, 7.73nml) was added

to (S)-(+)-2-nethyl piperazine (1.55 g, 15.5mmol) in

DMA (31n1) at 250C The resultlng sol utlon was stlrred

= A PNININSN .
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(852m , 17.56mmmol, |.leq). The reaction was refl uxed
for 24h before allowng to cool. After evaporation

waemensiseduced pressure, the residue was extr apCEGBRIWO50688

DCM The organic |ayers were washed with water, brine,
dried with magnesi um sul phate, Li | tered and evaporat ed
under reduced pressure to affo?

3- (3, 5-di met hoxyphenet hyl ) -| H pyrazol -5-am ne as a

pal e yellow solid (3.76g. 42% over 2 steps). 1H NMWR
(300.132 Mz, DMSO d 2.64 - 2.82 (4H, m, 3.71 (6H,

s) serfeDdf long #in (Sktihs that &re2Par@llel, tospne GrRithén there )will be a
E’r &rs %F'jegﬂz:tii)qnwgl'ong{tﬁe%é%ssler%)ax%ﬁlwml tﬁewgr%i?udinal axis.

(R -N(3-(3, 5-D net hoxyphenet hyl ) -1 H pyrazol -5-yl) - 4-

(3, 4-di et hyl pi perazi n-1-yl)benzam de . . o

Tr Thetwounsl digissing (12Wfurherotarspéses2 meanss, for ind@dwsing air into

52 s S RRERRE Bl dyr SRRy Ry may b 1 ey of 2
1. RamapLInpeditar{ MletRRiveytorthectable to a compressor.

(3, 4-di net hyl pi perazin-1-yl)benzoate (485nmg, 1.95nmol)
in toluene (10m ) at 25 OC. The resulting sol ution was

St f,0 ; roy il 20|

oL SEIEFnat PR 0 wAufPH el SotapbIGR A Balent o
hytheoiplvkntiore isitehodwn Taspliedutdeam rapchuot avigetieptiin oreer foyreduce
ion exchan%e chr ,natog%ragg%{, usi ng an SCX columm. The
deRPFRPEABUIeYelNAg ob MR 8N Of 8rRalkBt.col umm using 7M

nmet hanol i ¢ anmmoni a and evaporated to dryness to afford

i mpure product. The crude product was purified by

pr éparvetund drfisthg afiest positaned @oBindothenpodropsrativeawound

o TR SR i ARG 1 e s SRR, Arbtnd b b
el VENERA® agdde0Bp theNti@. Ni prskh e thérhiAieBosR® WY Sody
evaporated to dryness to give

( Rnerrles- tosconsiriate sweking einibenbegy Inerpbea byl emopejing -the at

= e OB PBRRAIGE Jhab” oA BEATER, BRSTE " dtigfyor air
d) resdit®9n -thd.fih lalykks (B2, 24)eing Julled(ddvn Mito the28pace (20)

(3H, s), 2.44 - 2’53 (IH, m, 2.77 - 2.87 (2H m
2. between, thy pillare=16) sesults pHthenpullingz of (teg: pilgrs ¢ 63 loser

| : 4 L : :
7. peltian dhyfd thuidh of frelqvérallayensiBp¥y Wihudthp aressing
4641 Q0)M+) . (R) - Met hyl

4- (3, 4-di net hyl pi perazi n-1-yl)benzoate Sodi um

tri acet oxyborohydride (1.62g, 7.63mvpl) was added to

( Reaf®tihy! 1 -Hidr hyl pi ' i e t i
(O ELY S iarel™, 14, BT opq e RTDe 3oung dressing
agaemudingotoutheonyedtiomis $hewil adet wound iditesEng31a0) is in the

6. 10nmo in t hanol, (15ni t 250C. The resultin .
o o0 Bh b e HalPRGaresS g, uf cofdifses  fieE g portion
ni trozgemdt &rahfe Pekioh (1029 foeathiiiAg The ldeéssing %o a head of a
basified with saturated aqueous Na sol uti on and
copalégiitr at ed under reduced pressure. The reaction

m xture was diluted with Et OAc (200m ), and washed
sequentially with saturated aqueous NaHCO sol ution

( 20Re1neadT bevernie porion 1 J)r ishersiratar ashsteliotohhtoEtHeAwound
(2 x 75m ) and the conbi ned organi cs washed wi th water

( 20EENgah)s@esnrReddabpvaandohensymeTigierenganiemergie have
wa ' N and evaporated to
af?%%bgg% e%%Pg@ﬁ??ntl%éé%Pﬁ%é product was purified

by flash silica chronmatography, eluting with Et OQAc /

i sohexane (30:70 increasing in polarity to 100:0).

Pure fractions were evaporated to dryness to give

(R -nmet hyl 4-(3, 4-di nmet hyl pi perazin-I-yl)benzoate
(0.600g, 79% as a creamsolid. 1 NWR (399.9 M1z,

CDA3) d 1.14 - 1.15 (3H, d), 2.19 - 2.24 (IH m,

2.34 (3H, s), 2.35 - 2.41 (IH m, 2.61 - 2.67 (IH,

"~ N SN NN "~ ™
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sol vent was renoved under Dean-Stark conditions over
75 mn. The suspension was allowed to cool to 400C and

waeoshsssed conpl ete conversion. Water (20m ) apdir/@BR009/050688

hydrochl oric acid (380m, 0.76nol) were added

carefully (exothermfrom 400C ﬁ) 500C). A dark

solution fornmed and this was diTuted with isopropyl
acetate (1500m ). The aqueous |ayer was separated and

the organic | ayer was washed with water (500m ) and

brine (500m ). The organic layer was dried over

magnesi um sul phate and evaporated in vacuo at 4SC to

| eave .a dark acetate (,960

andE 2me porbl V1gSeBi b es 2SS ngpanth Topl 5 SeRuTng the
s @l’@s)éln‘é;' E90h Y@@hé‘ﬁ@aé dM%i b&tigldrid BT & rte%Ergﬁ‘rlngThﬁambers
slurry was cooled to C and stirred for

pr tﬂddf)uoowé@nedlqne@nwltswdes of the; dmssmss(h@a) amd qua@edjso as

o84 RO sREEA BhRiine 5ige Ui doRlll ey e 30851 1 G 2
lg, 78%. 1H NMR (CDC 3) was consistent with the data

”%E"eixo%w”p' - (bfﬁm 42T POJIoLERAIATS RAFUSR] Fipi 2 Tlexible

élﬁs{f@t@%srg% m%;tﬁgwggﬁo@%b&o% anoP el head

?CWh"]ﬁdaﬁmg r(ugud:lllén&@h hoBGoundtreteh eand alaa\% t&quwou;ad dressing
or ehy so ution (880n, 11.74 no 12.6 eq) was
D) S0 B AU e Pl Pl ANARE ur o v
stirred whilst sodiumtriacet oxyborohydride (493g,
2.33 nol, 2.5 eq) was added portionwi se over 1 hour.
Thiéhe egeering wandviE0®eipt adegitedv t8 00IC. ciiduenfeesntialznaround the
ution was.stirred under nitr n overni ght ..
VebHEh G dpetiBetm yEde Frotedlieat SHBurahe sheuriag bang (106)

VagoRpHSES! t6Ry Barbl Yndribérsa E()‘ﬁ@%gure%ﬁdaéé’ﬂ)t%' & @h from the
sodi um hydr ogen car bonat e 00

The m xture was
st foreleepd of ugser,ralang déke diem@le an@tc;%msuch thatr ib disishesdoelow

"B R B B anredif Mibon) . The- conbi ned

organi c |layers were washed with saturated sodi um

hydr ogen car bonate solution (1000m ) and dried over

rra'gljh% iane wﬁpﬂmﬁwﬁﬁérth%g@r@p@we%maﬁ%@cﬂduast@s thgsactive
co 0

or {/é@ggf ﬁ%gcgaétcﬂrlﬁgfbléﬂpgq BN tﬂ@%ﬁlHB dlﬁ{e@g éﬁ{g\gh the dressing
by(ﬁOG)tccahpnsesarzd fmstsermmmt cﬁmmpdmngbtm aetivg 186gth of the

850 N istent with the dat om
r@g| t(q’;/')%( 1880 L@at%ag&,epu?nttcgj th% pgoq()gtqlf?ﬁsmg%%) and a
§ Hﬁaﬁ%b%r 3 u%nhgwh%%ﬂ%gé}%ﬁ # StpRegs Sﬂg%and (106)
yl plpera I ne 3nol , 9 eq)’in
(eﬁzaldhe reér wfdhe)wcwml d;rtasslngomﬁt)) 37C Pot assi um
carbonate (383g, 2.77nol, 2.16 eq) was added and the
suspension stirred whilst a solution of nethyl

4 The ®opbaareahe niddiidis alpaRMdhd rdtcRe) meBh&NER ((13@?%upled

1 vol) was added over 20 m nutes. The reaction mxture

wa@ et finst endaof dmeC tver band maembersaf10PC Jiheweawt lead ratchet

- ehaftm fdiasacatrlee T IERS HiF Bl ot ' Fomtal

et gy(tt.o@o(ﬁttaé@eeaﬁﬁ)@bbhd (806). poured slowly into water
(5000M ). The m xture was stirred for 5 mn and the

| ayers were allowed to separate. The aqueous | ayer was
extracted with ethyl acetate (1600m ). The conbi ned
organic | ayers were washed with water (1200m ) and
brine (1200m ). The solvent was renoved in vacuo to
afford a white solid 233g (78% . 1H NVR (CDO ) was
consistent with the data from Exanple I (b)(i). LC
98.4% purity. XRD - Form A Powder X-ray diffraction
patterns were recorded using a Bruker D4 X-ray

di ffractometer (wavel ength of X-rays 1.5418 A Cu
source, VoI t age 40f<V f| I anment em SSI on 40 ni A) .
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The use of bandages is known in the art in order to
m ni m se post operative swelling or to control bl ood

wo ows/1535Fe use of bandages is appeal i ng si nce PCIEGBaN0Q/050688

generally versatile in that they can be readily

adapted for use on different bpgdy nenbers and on

wounds of different sizes.Howevéer when used as an aid

for m nimsing post-operative swelling, bandages can

be bul ky and cunbersone. This is especially the case
inrelation to head injuries where nost of the bandage
enBeteredg do Egure s, dmerecdrradjusimgt meansiig & dipadyusied(1d2) of a

O R SRl e e a8 FBR) Bbhes o
negihraify BE eGBREK el AYdsbneal pryxinidte &NSEESHd B34 of BEES band
i s not exceSsive | eakage of fluid fromthe wound.

Gemernpan(108andhgeyetate (H &mrecatiaptedum receivarngriesponding

checked. an IS I teful . . Ther re r_of
oaobedof (A, fetth "8 o ignuhdghGrieF Rt iffe Rlmber of
pogyelere(1a) \erdsytédpridiny PRjeGINS UIR0$ Iddedridng Uhgeilymber
on the head. WO2005/ 097022 di scl oses a post-operative
healdadivetaenigPredtipns shatgmayrergp@yedgoanainase the tension of a

ov : ner . r
= Rk SEperbbr e Bkt bR (obly T ind shoddien| Shown
a sactylbandper@ntgert (r0@) odormpriisds as epsletse (118)r odgceldown in
to Fressurise the |iner netwaork, The |iner expands _
aghionss &-hE& AROYIYINGy TeRIPRER K2 Ak A0RY @C%?Qéﬁigsa plurality of
di Optt: i [ C S

o SRS ROz AT VRI Y R SR LB ERieR 1919) may
i sba spatrethymckedanwaynpar t nents of airtight flexible

mat eri al which are evacuated during use, whereby

at nospheric pressure conpresses the flexible material.

TheagweardiARAt MeplRrithd el ddddhe8asds ardlifd @haddrof a user.
pol ystyrene beads, so that, on air evacuation, the ca

nolr thel embedisnert shayini, a fitat ends ef untesfrainiag saember (1 : 4) is

Tt E TR sPolihd BEhoREat & TRELRH HPify 4 Mot enc

asgetie WbuhOIrbssiRG(100) bR rLsécord emMd dedoAnvBieddo securing
dressi ng conprising a seal ed encl osure havi ngz at | east
on@ared )tm@ﬁmat%%pﬂ taagigndyofdhe sy drgpsipg (100).
pillar-like structures positioned within the atl east

one conpartnent; and nmeans for evacuating air fromthe

at Theasstrainigooepietsneind) agh¢o eestrichtbeeneataval obtheoheadgear
air fromthe at |east one co ment causes a ,

r efigePLRACHtY © ﬁ‘%?%@lﬁﬁ@eb%@%@é& af It%Qfstfs‘e'E Whdhe gfeuring
Pi bhdd h¢ W UAE U i6§Y500PRy | § IrRBGS h
be!t)%/\@aerg g{,()e Pg%st %\/vos%?dt gs%ﬁg?ll(afr)d_)f Rg’é s%%@g?gisﬂﬁis ead
t heitedditdbe uske aofedciun styapher absevang theeeagtsh of t he

bandage resulting in the exertion of pressure by the
dressing to the wound in use thus restricting the

anprhile tAE franeé ktroetutd af tHEwo0RE dressiie (1O $RRtbeen described

i nvention thus ér ovi des an inproved wound dressing
t hwith astieulsvsglierenseatad use decd hgadgear fasuRe iNTReducing post-

PR PLe SgBinety S Mol R TEP Ll 480, Pt i e
f owerAd$ Ithe iid e frame sthlrstirebassstibealt £50vel ma? etﬁ ihcoporated

based naterial or an el astonehc pol yner. Preferabl ,
t h® phepdeesn whews seeuramest of 81%89 ‘ébeq{ﬁﬁrtheﬂe@% agtHser 1S
ot uwbp.aFBF%Qﬁ |81tRE FrhE 'ma yb@ﬁﬁ&ﬂ%bﬂﬂeanﬁk)a
pi r-Ti ke structures in a predetermned arrangenent,
the way in which pressure can be exerted onto a body
menber when air is evacuated fromthe conpartnent can

be controll ed. For exanple, arrangenent of the
pillar-like structures in long thin parallel strips

will result in greater reduction along one axis than
another. Conveniently the pillar-like structures are
evenly spaced within the conpartnent. By having the

o R o o o s o o
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the need for re-adjusting the positions of the
structures relative to each other after use, as is

w@enwensdsby required in the prior art dressi ngsPCT/GB2009/050688

menti oned above that incorporate bead structures. The
connecting nenbers may be integ%ally formed with the
pillar-like structures. Alternatively the connecting
menbers may be bonded with the pillar-1like structures.
Preferably the seal ed encl osure conprises a first and
second filmlayer. The first and second film|layers
mayafety borpretbctve drgfmetiiin antier toatpeovidé .a Ihedael withbat a chin
first and second filmlayers are fornmed froma vacuum
for@l e material such as PVC, Preferably the first
and second filmlayers are bonded together around
their edges to define the seal ed enclosure. The

pi Allaof| ithe: faturesurdisclased t iusthist apeciticalionwe@cludiag any

first and second film ersTh I i ]m

| oS Wi BB AR el Anvigh el Pt s of
f oangxagihed t be pidcass ager digtysdde hept tseat@tbined in any
ul trasoni cally wel ded or gl ued together Preferably

t heorpbinakipn: gxegptgambipatione Where@teast seraemfveugh {eatures
re t nd second filmlayers.
Prge'?(le/rgg ekb% Eﬁg ur@(gk&ﬁg 8p| Ilar-1ike structures are

ret ai ned |n p05|t|on betmeen the first and second film

I a ers b connection to the first and/or second film
| alaeh reyd ||qc§?sq G lE‘et%éﬁ cReeificaionH)Clydingeeny gegompanying
po n e
ané'béft?ta%téé@m%}#ﬁ@'ﬁéiiﬁfﬁby% S PV AR Patures
ul seraggnihe saind, equiyblent dPrserfndaabngdslee uplessaexprgzssjy stated
pillar-like_structyres are inte romed with
P bENRE oMo diiess | BeresSyprRera ety (68 ofeature
t h@istiosad i$ ioh@ é@h%le'cﬁwl@@@%t%érﬁ: @@rléﬁ' 8M8quivhient BE similar
space between the at |east two pillar-like structures
whteatées. i s evacuated fromthe conpartnent. As the
first filmlayer is drawn into the space the
di mensi ons of the wound dressing are reduced, causing
a TrdupldnBibniig nbhesthi@é@ns thdgétahs bf éﬁ@f@bgbm Smby@ments.
pillar-like structures. Preferably the wound dressing
f uThﬁemV%'@ﬁrfi’)g@%d%tq PRVEIONEY ONSrOTt Y QPV%!chQrﬁ@'nﬁH@n of the
dr a

rr oained bitebsgdh i SRk ERlon BEHEGED Y ki bompanying
thdadnasebe@adm@mdtUamhmgd)obraopahyenbvénemerablpnyhaova
frame portion conprises neans for adjusting.the
m?‘kﬁ”ﬁ&alt'@ﬂg?fﬁ §S1@RRO %'B{Jme%ocgﬁrnﬂr. CéRe S S5t
adj usting the working I ength of the securing band
all ows the wound dressing to be used with different
size heads. Preferably the neans for adjusting the
wor ki ng | ength of the securing band conprises a paw
and ratchet nechanism The pawl and ratchet mechani sm
may be a self limting pawl and ratchet nechani sm of
the type known in the art. Preferably the neans for
adjusting the size of the securing band conprises a
clip adjuster. Preferably the frame portion further
conprises a retaining nmenber which is adapted, in use,
to restrict the renoval of the wound dressing
i ndependently of the securing band. Preferably the
frame portion conprises a flexible plastic material.
The flexible plastic material is preferably a
thernopl astic material, ideally an acrylonithle
but adi ene styrene (ABS) or a pol ypropene (PB)
Preferably the nmeans for evacuating air fromthe at
| east one conpartnent conprises a vacuum rel ease
val ve. The neans for evacuating air fromthe at | east
one conpartnment nmay further conprise a non-return
valve in order to prevent the regression ofair into
the at Ieast one conpartnent durlng the evacuatlon of



a) applying to the body nmenber or wound a dressing
formed by a seal ed encl osure having at | east one
w@ommpasiseent and a plurality of spaced apart PCT/GB2009/050688

pillar-like structures; and b) applying pressure onto

t he body nmenber or wound by reduci ng the spacing

between at | east one pair of pigg ar-1ike structures by
evacuating the at | east one conpartnent of air.

According to a third aspect of the invention there is
provi ded a headgear conprising a head covering portion
and a frame portion conprising a securing band,
wher&l8#&he frame portion further conprises at | east

one retaining menber positioned on a side of the

headgear which, in use, restricts the renoval of the ‘
headfear A nEspEndiensing MY iRgsa &eiadgehanthre Tayinohst past
aspe 0 paventiQ S L. £% el :
ccou s R B ot T e pialict Stures
5chi npestittayedagithie ther aifeast wiet dempesitiyd aandvviganp dor evacuating

i ded by the i _
et AR e dst Hl DR Bl Bl 2 BREpIG oL g from
pr ef gers desrivadicrenissinadnt thesdsny esdiiction ibthandipteote between

non-limtin a e,.Wth reference being nmade to the
acc&ﬁﬁ?ﬁﬁmﬁgGgﬁﬁgﬁ&ﬁ§$eﬁhuﬁ%?%%: Figure 1 is a plan
view of a first enbodi nent of a wound dressing
according to the invention; Figure 2 is a . S
10cr 0s3- sech iwHEId drespingr acsRrdRguiy rigs s wgrestn Fingupibariike
t aken ' A Sad DGk seyired Oy 3ais a
schgﬁ%?%gggﬁéﬁ?@?ﬁgﬁﬁgggﬁ%gmgﬁeﬁﬁgﬁﬁgﬁﬁﬁﬁdressing of
Figure 1 show ng the spacing between two pillar-Iike
strugtur riar.to eyva ks fo.al.b.f t i i
conpir t ment oGS FALRLRE 18 arflobe ol PRogaing claims
sectwisdsrephibepilianlike gunauRa drelklioviringl ddhenevacuat i on of
air fromconpartnent; Figure 4 is a schematic view
15showing the application of a wound dressing accordi ng
to the i nyemunand@RRhgeshdoadiag tardnyehe aofpiel priceding claims
Figure 5 is a perspective view of a second, enbodi ment .
of * RSB EARCBIRTIe RIRISHIF ity Cernacts o) ORIGNGRUTHE pHar-Tike
for erR{ctLﬁe gg%dcdm!é%%ﬁ@%e% ordBFi A e Bitlcd-iRke structure.
partial si rear vieéw of the wound dressing of Figure
5.Referring to Figures 1 and 2, a first enbodi nent of
5 nd dr . or g ¢ . : . _
208 oah. - Tie ARG 6 aaa PREBHMD® iy dHR DEUENPIERIRS claims
enclwassreia the 33l @nchguat cdreases enfestanhesdomd ftm (dvky
a plurality of spaced apart pillar-like structures (
16) positioned wthin the at |east one conpartnent
(14)g. andy Weans dredsiky acsading Claihi Sfwigsreinhhedlirs! @ab second
one conpartnent (not shown). The seal ed eqc“g%ure é d
12) WBrgYeiseueadedriogriar e Pon)edged 1§ dlBsae sealed
fil (24) which are seal ed together around their
25edgg¥k?%§5%fine t he seal ed enclosure ( 12). The first
and second filmlayers (22, 24) may additionally be
bonded t t ri .DOL NES, - 1.1k _ LiNE. 5
one or mor Bobds ¢Re B EHRRE R R Y & S Rhetdn AL bRty of
encligirike( sthRtured ge fowabne taned bdtwddnnthedyrelr sng 2egond
24)f§%§ﬁnade of PVC material and are heat sealed to
one ¥#% to define the seal ed enclosure ( 12)
zgand/ or conpartnents. The pillar-like structures ( 16)
(hereinafter referred to as "pillars') are
substantially cylindrical in shape and are connected
to a nei ghbouring structure by nmeans of a connecti ng
menber (26). In this arrangenent the pillars ( 16) and
the connecting nenbers (26) define a lattice-Iike
structure. In a preferred enbodinent, the pillars are
made froma silicon based material and the connecti ng
menbers (26) are nmade of a resilient material such as
a flexible plastic material. The pillars ( 16) may be

o, " - " o



pulled into the space (20) by the vacuumleft by the
evacuation of air therefrom the overall surface area
w@boovhsssmound dressing ( 10) is reduced causi NBCEGB2009/050688
reduction in the spacing between the adjoining pillars
( 16). As the adjoining pillars ( 16) are drawn
towar ds one anot her, the connegki ng nenbers (26) are
caused to flex |nmardly into the space (20). The film
| ayers (22, 24) provide a controlled and self-limting
decrease in length of the wound dressing ( 10) in one
or two axis as air is expelled. Whe% a%g,hs . wrality of
rei it r odfcWaUTGhEERSEING aSSRISHG IelBI T £497 © WRETSH fhesplurglity o
16) ;ﬁfa‘? S Eﬁl‘?‘eé Qrd RBdiRe®iH Qbﬁﬁén %E@@éé&gthétfﬁstt #nd Becond
resiliency of the connecting nenbers gncau3|ng t he
conrfotlayegs by gbanectionady theofirst ?@"@W%ﬁmﬁrﬁ i§Ee push
the pillars ( 16) away from each other. The pillars (
16) are spaced apart fromeach other in a
5pr edet er i wednacressgenenrdepéndilrgsch of quiereinetiesplurality

ol crntiieh 6 Bhuo B3P R A3y 3875 Beind Ao Hip 1468re

nenbers (26)) will determ ne how the wound dreSS|ng (

e 114 Gognd gressie shepidia B R S of ElerEE YR Gupton =

St 1 ipstidhat tha st ih Myefls d@pdaetAROplityd ihdethe spabé bbmeen
a greater reduction along the transverse aX|s than t

101 onghe atileast ek paT e THaHE teifhesEdyge tha it aF‘GPttﬁ"@‘i’ee“ the
co [ _ ducing air into the at | east
ong@%g%%gm%ﬁgm?r @%ﬁﬂs ogn) whi ch may be in the form
of a hand punp or an inlet valve connectable to a

conpr.ess Ref.er 1. :
cooora ng: soBuryrpetfa bl fo drvBnd Y e HEERAN claims
shoviartgnRiongstisiny @ framepofiorafop attaening the dredeing toa head of a
reduce Rost operative swelling of the armof a

5patl The wound dressing is first positioned around
t he post operative wound and secured in place by a

sui tabl e means such as a band, a str

tapdor Phwounggressingsigrrlingtq ﬁ@qﬁa@pwp%'&’fgﬁgdl %rﬁ% portion
body., H@ﬂﬁ e cits AlPtHef dleBeing Ao MRTRBAd of a
by eva tgl %Q?c%@mgtﬁainga@f‘égg% r[(%rrpartrneﬁ of air. As
desqumitibeld above, evacuation of air results in the film

| ayers (22, 24) being pulled down into the space (20)

between the pillars ( 16) results in the pulling of .
the @il | & ﬁo(md@)es@lngwwtdn@tm@raamn@ whmeduthtei foamefportion

the overal |l dinensio 0

Ref SPFIRAGEE 57985 3?%303%%9&@% Bt Sty

dressing according to the invention is shomn The

wound dressing ( 100) is in the form 3 head,K wound ;

dr eddi ng AaWQUBS SRS 2ACHERG E’o%ﬁ'mngg ﬁf@]ﬁr?’ﬁnthﬁ 168y or

and BAMY cbRBriskLa PG and
25 A D Lo e oa

102)aksehmsbmamsﬂkconstructlon to the wound dressing (

10) descri bed above and the same reference nuneral s

have been used to identify identical features.The
frang, popt votnd di4ingcanprdisg s &lmecld bni4 bdrdeip thedyeans

for securln he dressing (. 100) ,to the h o
ot OrAUHICANE Si7E Bis SriapheRg PERSrsagn Agifer.
3gPositioned on opposite sides of the dressing ( 100)
and | ocated so as to be positioned on either side of a
patient's head when worn. The conponents of the frane
portion ( 104) are produced froma flexible plastic in
order to allow themto conformconfortably around the
head whil st being rigid enough not to stretch and
al l ow the wound dressing ( 100) to be able to be
unwi I ling pulled off the head. The securing band (
106) is adapted to run circunferentially around the
head of a patlent In the enbodlnent shomn t he

o A NS\ o - . ._4_.J_.._ Va A NS\

20



kind simlar to that known in the art. The clip

adjuster ( 1 12) conprises a plurality of eyelets (
wai®p/1p3%4 t i oned proximate a second end of eacPChaB009/050688

menber ( 108). The eyelets ( 1 18) are adapted to

receive a correspondi ng projection ( 120) |ocated on a

mounti ng nmenber (122). The nunﬁer of eyelets ( 1 18)

and correspondi ng projections (("120) deterni ne the

nunber of adjustnent positions that may enpl oyed to

i ncrease the tension of a rearward section of the

securing band ( 106). In the enbodi ment shown

band!frentewopnd 083sstgrancstiRg foany Bl pé%ﬁ!rps 1 11t8)'¥5 wherein

sho B ) may

i nco %glr%gfé %Igﬁ‘ gjrmttepgomgpg%ée%g? vi ng 00ps ~124) in

whi ch the ends of the band menbers ( 118) nay be

securp = Y AMBERT Y8y FAGRARETS LRV NG EBIREY 1 o e Bherein

senbode ffte sH0UM compfitdssa flexidieqfladtibenatestlr ai ni ng
menber ( 1 14) is connected to the securing band (

106) at a location proximate a front end of the wound

dresfid ng A nkdHe 8nddacing pRRtopsdtives seenngef atbddy member of
securing band ( 106) proximate the rear end of

wouri twmmpﬁgﬂﬂerm@bpaf!erﬁeﬁf dat Fantmiing Rigegeloss g“’—ft““*l‘ﬁt?“”ds

act ts enoval of the headgear

|ndeép9elnrf§c{%ﬁig{¥h% &ﬁefrsecurl ng band ( 106) and toget her
10w th the securing band ( 106) allow the wound dressing

( 100) _to be secyned o i t. Lhe. : b
hin s+ ap SOGEL G Bobhiediit of ' hRRsiEToRNeF by 2
structure ofedidne e/mmmrmsn@t(leia@t))anlaasomertment and a
described with artlcu ce to.use in a

headgear fo?'ui?é‘ ﬁpﬁﬁ%ﬁé't}wgp@ F"eo?}&%‘ﬂf%'ea'},%l l'i ng

of a head wound, or for controlling blood | oss from
head wounds, the uni que frame structure descri

15above hhy b@ﬁiﬂﬁ@@ﬁ%ﬁséteea“‘iorﬁhé mésa@eataweweuﬂdegv reducing
securement Ft‘ﬂ s‘g‘%@;rr?_g%@ggét at Rabhsnd18aH oPbillar-WeebiriiGures by
required. For e the frame structure may be
i ncor por at eevacnatngiefaitsasspnproreettingst akdifet i n
order to provide a helnmet wthout a chin strap. Al of
the features disclosed in this specification
(i nciqudi migmmm@aipmﬂiy!n@am &7 mheraab Hter dressiapds a dressing
dravvl ng ,_and/ or_al Eof tlgg i%eps of any nethod or
20 pr o ASEETHU 1 B Y CIAKYS mbi ned in any
conbi nation, except conbinations where at |east sone
of such features and/ qor, steps are nutuall

excl usi ve.
Eac RO eat\peadgess rosebsing atlinag coyeeng pargipf @id a framé portion
I n { fuARg
<(3Ir av%!o#gi ;%%gaﬁﬁeggﬁ%rgw »%réittgthggganrg%’?sgﬁfe LAREr comprtses
ser \at hepst heesmmgaq*@mbar @gstttgmetgpmm sge Bﬁt,hgdgaéadgear which,

L DR

one texxanpl e only of a generic series of equival ent or
simlar features. The invention is not restricted to
the details of any foregoi ng enbodi nents. The

i nvent i ony xdiRRd8resSingnyis Navrehboles descdmd mathekeference to
conbi nati on, of the features dl@d osed in this

s pedntiiasdiusyiatad iR aFTRINRARYINCEEMIESyi ng cl ai ns,
abstract and drawi ngs), or to any novel one, or any
novel conbination, of the steps of any nethod or
process so disclosed.Clains 1. A wound dressing
conprising a seal ed encl osure having at |east one
conpartnent; a plurality of spaced apart pillar-1like
structures positioned within the at | east one
conpartnent; and neans for evacuating air fromthe at
| east one conpartnent, wherein the evacuation of air
fromthe at | east one conpartnment causes a reduction
|n the dlstance betmeen at Ieast tmo of the

o . ~ AN o Y L



pillar-Si ke structures are noveably retained between

the first and second filmlayers.8. A wound dressing
waewonsisag to Caimb5 or 6 wherein the plural i pgT/6B2009/050688

pillar-fike structures are retained in position

between the first and second fsirn |ayers by

connection to the first and/origecond filmlayer. 9. A

wound dressing according to Clainms S or 6 wherein the

plurality of pillar-like structures are integrally

with at [east one of the filmlayers. 10. A wound

dressing according to any one of Clains 5 to 9 wherein

a po?d.i ord metmcmsatg radyeingi nast-pesrative swaliagod@ kaglygaember of

pui | 6. i.nL.0 e

oi 11 & ufripor A ef Baferit of RE IR, iBRTdoss o wounds s

bet wWesminbhibrat desaiiedt wothpirefesends ke sndinst ulhusirated. A the

wound dressin ccording to anyone of the preceding

claiﬂﬁmFHFWﬁggigﬂwwﬁﬁsing a frame portion for

sattaching the dressing to a head of a patient. 12. A

wound. dressi ng according. to. Clajm11 erein the fra
por 5bn comisATggE" 26 HTEPPRST gt SEBUHTRG e Ao araor
dr esiﬁd:éi&téwmhé%c&ﬂﬁﬁraﬁﬁg drapakgent . 13. A wound
dressing according to alm 12 wherein the frane
portion conprises neans for adjusting the working

| ength of the securing band. 14. A wound dressing
according to Claim 13 wherein the neans for adjusting
the working length of the securing band conprises a
paw and ratchet nmechanism 15. A wound dressing
according to Claim13 or 14 wherein the neans for
adjusting the size of the securing band conprises a
clip adjuster.18. A wound dressing according to any
one of Ciains 11 to 15 wherein the frane portion
further conprises a restraining nmenber. 17. A wound
dressing according to anyone of Clains 11 to 18
wherein the frane portion conprises a flexible piastic
material, 18. A nethod of reducing post-operative

swel ling of a body nenber of a human or anina! patient
or for controlling blood | oss from wounds conpri sing
the steps of: a) applying to the body nmenber or wound
a dressing forned by a seal ed encl osure having at

| east one conpartnment and a plurality of spaced apart
piliar-like structures; and b) applying pressure onto
t he body nmenber or wound by reduci ng the spacing

bet ween at | east one pair of piliar-like structures by
evacuating the at | east one conpartnment of air 19. A
method as clained in Claim17 wherein the dressing is
a dressing according to any one of Clains 1 to 16. 20.
A headgear conprising a head covering portion and a
frame portion conprising a securing band, wherein the
frame portion further conprises at |east one retaining
menber positioned on a side of the headgear which, in
use, restricts the renoval of the headgear
ndependentiy of the securing band. 2 1. A wound
dressi ng as hereinbefore described with reference to
and/or illustrated in the acconpanying draw ngs.22. A
nmet hod of reduci ng post-operative sweifing of a body
menber of a human or aninal patient, or for
controliing biood ioss fromwounds as herei nbefore
described wth reference to and/or iifustrated in the
acconpanyi ng drawi ngs. 23. A headgear as herei nbefore
described with reference to and/or illustrated in the
acconpanyi ng draw ngs.



