THI ENOPYRI M DI ENE DERI VATI VES AS PI 3K I NHI BI TORS Fi el d
of the Invention The present invention relates to

WO 8905812 hi enopyri m di ne conmpounds and to thelCT/GBR0YB03644
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i nhi bitors of phosphatidylinositol 3-kinase (Pl3K)
Background to the Invention Phosphatidylinositol
(hereinafter abbreviated as "PI") is one of a nunber

of phospholipids found in cell nenbranes. In recent
years it has becone cFedrathanr ¥Mgmgylaags an i nport ant
role in intracellular signal transduction, hi the late
1980s, a PB kinase (PI3K) was found to be an enzyne
Wh@hpmﬁgﬁhepwm@ rhéaBepdwi fibhrafiianhaemppaigsol in

(g ot phosalats fyldineski ol GMMELAIEN 6t waly J9%8cnoas
Nat ure, 332, 644-646). PI3K was originally considered
téOEetlae%qlrﬁlgl ’éh%fhezﬁ?eth%ttfiqy Kasa o\ w PSRt erarndyeegizes,

t Rabnayiddiisabltye ofo SURENPRSANG BERsENnk) Fb3kKxakaeh as
subtype has its own nechani smfor regulatlng activity.

THrEBnH} G “eRassed'asP - Pl 3Ks have been identified on

the basis of their in vitro substrate specificity (B.
Vanhaesebroeck et, al, 1997, Trends in Biqchem ca
sitehErsiom st spkids Syomglitifs 85 JaiecrasE e ppRsed in
afmank! fleFlI s41phmh@t ehé%ﬂd%)uaﬁdeﬂ chﬁlstbwhq&pﬁatsemg,
(Plbé aFI skf re furt er1g|V|ded ‘ﬂ

t w8PgF o SFEﬁs’ég'l Oéﬁﬁd& DETPB T TEPRECHI2TheF T
ackeuamenn1 nechémbﬁﬂne €l assrd arBBﬁsrouuﬂdxdalEfﬂ@qxoms films
10a, P i ar t tﬁlesel Qj éc’su%t ratl,l\ﬁjlnCh transmt
sfﬁﬁglgof thy?03|ne Wase- couBFed receptors. d ass

Ib PBK includes a pi 1cy subtype activated by a G

PSRLEL B EQUPL P, 5B by A1 LA 3L ScHOBIE S8oves,

PBch:erdDzb faihde:@Zg muboyplesersmhubtma?léteharantr@rmieblters )

b g IS, at e

e R Tt

subtghesye tllaesger agwmn ghsiubtygre hasebemnﬁriysby surface

eégse&é/e' %oh@vﬁifﬂlgﬁ'égdsﬁlgll@t €hard h&é REgeeg %a@%&e may
class la are heterodiners of a catalytic 110

s@@uﬁﬁtaﬂemi pEgetigromgchapiffix-s of 85 kDa or 55 kDa

The regul atory subunits contain SH2 domai ns and bi nd

to tyrosine residues phosphoryl ated ow h factor

r douprors Wiithah IshessiiAe &F ﬁ@@éra@,@h%]{gﬁyrérl%r&%@éﬁély on

PrRdust $is IHEERDYpd ROUELBGad @ hBBK ACtd iViet m@{rltmﬁlenl The

10 catal ytic subunit which phosphorylates its |i

SPEEFE 3 A tRRASOT e BP58S TiESsdBt oS APETERNS Ringa the

t @oke a550GIadt gg willlh egebbt praalyl Eeh@td0RhANGLility to which
car ci nogenesi s, _i mmune di sorders and conditions

i A6l W?‘%@Hnﬁf Fahhek 5. D BHY-083456 decribes a series

of condensed heteroaryl derivatives which have

activity as inhibitors of PD K and whi ch suppress
cdAcBRE eFasegr ok h. L idikHARE R FrTPRANE AN PPoRSEY AfRsatedly

new Beep frBdqtdalerd oa8l i esrfucny el id RiveROpysddYl dithes
conpounds have activity as inhibitors of. PBK. The

cd’rr’ﬁéﬂjnﬁ%ate%ﬁﬁbﬁ“?m%ré‘]n@ctva}i”E%Pefr&V YAt oF etheubtsepe
OfsaBBtKiséw&?,tw@&ﬁrusQ%t htet fegiLClcasss |C&)l’ﬁ’ﬁldllﬁha§&l J bThe
PBKs or.di the pre I nventjon .provides a
BRI e T8 (R oRER T PaF RECLA® ABF GG 1
VWMitebar@MﬂrsneeSﬁwﬁch &a&hbfﬁﬂﬁﬂteothﬂg riRksandc Rt ifngr health

t he t to tt d,
CSKRET My Eipetid A BRe) PR ANRIE AR @

seioeldlieﬂoxfsr dmclajna ueupc sedshdhgdagerom to av01d these
honn |pera2|ne pi perazi ne, piperidine, pyrrolidine
and °dZéti di ne, which group is substituted by one or
nore substituents selected from C3-Ci Ccycl oal kyl which
IS unsubstituted or substituted, an Qcontaining ring
whi ch is tetrahydrofuran, tetrahydropyran or oxetane
and which is unsubstitued or substituted, - NR CR -X
wher ei n each R |s |ndependently H or Cl C aIkyI r

- ~ o s o o NN NA N




being fused to a second ring selected froma 4- to
7- menber ed saturated Ncontaining heterocyclic ring as

waolgdopmsdinbove, a 5- to 12-menber ed unsat ur at ePICT/GB2008/003644
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heterocyclic ring, a 5- to 7-nmenbered sat urated

O cont ai ni ng heterocyclic ri ng, a 3- to 12- nenbered
saturated carbocyclic ring and an unsaturated 5- to
12- menbered carbocyclic ring to forma

- heteropol ycyclic ring system the heteropol ycyclic

r S [ t 0 ituted; (c
A0 ALLTLRE S R G B8 e IS LGB o e
rpemgpushisthu¢reteudessBing progdditésonah betermdegmshere harsh
S@Aé?ﬁtc%‘iSf 5O Iél’s ‘E‘h@n(galgtqr&d M‘&P J}ﬁf UHDE'I% 1%Omgﬁﬂzsgf'eanlng
Il 1 nking two constituent atons

bl FeRéads Hrowyodereet ednf popde (TOR mzwlnraramd so{ Rt the
Zﬂcgreg @Q&mg)l%rg‘é@e{lﬂm Saeh Rmiseas definead %Hse!&arﬁ

is 1, 3, r is as defined above and s is
tHel é’ﬁﬁifﬁlff‘@“brraﬁ@ E)b]sﬁetrso%ebéfitr?gld@ﬁsé%tl‘letpmaé@ddrfse that

stlastol-dt 8ze anda(dy ?tsgrl%’ngP{tJ %rnﬂulcénéllét@ncy £hi g

wherein ring Bis a 4- to 7-nenbered sat urated
I\Feé’cﬁ?ttSFanﬁ%‘W @FBEW%SC r PReERMHISeh Fhelifddsbdlbry pf the
aglthi deiroRgl pReiRis0aL PIEe SRbBELEsdd.OM N, S and O and

ring B is a 3- to 12- nenpbered saturated carbocyclic
ring, a 5- to 7- nmenbered saturated O containing

het @ree¥Clb CadniRGe OFn s ‘EelEQbFIlr@ﬁb%ﬁgdméﬂ;ﬂéﬁégegre made
N-cont ai ni ng heterocyclic ring as defined above, each

ofr @ élﬁEleBla]b?elsﬁﬁhuﬁ%M#qu%ﬁ%@%ub@@ i tigiddpokymers with
0s nliglr mgdtﬁilsl SJththaQJe %eaégé/lredR@hhf‘a@teé&%E@gsf rom

R, hal o, O .NR 1l alo Co) al kyl, S2R
SRS mcm Rde Nﬁ?ﬁ’cee?RPT FNRbe(coylme TRReEE B) Nreend to
Ze R3rapdcMNR1y2, wherein each R is independently as

defi ned above; ‘and R4 is an indole group which is
unsubstituted or substituted; or a pharmaceutically
a@l%plaabbﬁoﬁaﬂﬂont hemqfque@ehadré etetegeltPlieR1 0T uddie for

Itﬂ'\é/l %Flon 3 rein, the term"fused" indicates
t ot S a0 T BT ot OBYS o B o Faces,
batd/\ﬂenphmamaacemto riagiat OnEtacEle t’EhiJ[B technique is

|rofu I ndi cat stha reI nked
t%eocoggﬁ a SI néﬂe ngo?'rrﬁ)n car%%v%a)ﬁcg’ qagr ﬁ{enerates
"irtitdgehesidd depetres @ Iclonkenmglcgfaaupet Oéhaiﬁeamrmémfcﬁis
L. thy W ch connects t 0 ajacent ring
Z‘%%&?_ ItF’ﬁé Lo8t ?%%ssfnéast ﬁr%egecnées\ggeg go N eydrie”
(modicodbby va}lmhcycélsw)bjgtcta@tm en sléberiedulfieldhéihen
4 s96QUBond 119 £ 87 entckNr as%%%gltggteé]t t%]r ggé yls of
'ne erein is substituted,
sﬁh?stcpmla@‘é@ﬂ By ZhéerR@Iraspdb}’mmdiebehoWe /sumtcst@,l kyl

near; g
Foastpoldr can e sl Mgl O Bl SOl Les
gqﬁalnﬁn%rwpt anqusOFant Iﬁeabmtawstrg@@ nsepblarce to the
tiomBYt Yhe GIRUPWné Gk G681 i r GL@HP:r k S5HASYPSE IJS%%d
or. substituted, typically by one or nore groups Z o
5l agRageRR Ry SHEFBNELITOREAfEy Thei Brepentaeal R ther or
%@l'tﬁnﬂeédh\ﬂlnge&mldeﬂenﬂr@@ﬂ ath@pﬁgﬁyﬂe olf- BHE Ydubstrate
bUtiﬁ or n-but Zis selected fromH

[

Lﬁ'ISSlfT]ﬁ f.%ltté'tf @a¥€% ofi H}F MepAMS - uéﬁj ar‘ghcondltlons under
-H3CR6) 2) R depoSHR&R, - CF3, -(halo)-G -C 6 al kyl,
-(C(R6)2)q0 (halo)-G -C 6 al kyl, -C2R
-(C(R6) 2) qC2R, - (C(R6)2)gCOR, CF20H, CH(CF 3) OH,
C(CF3)2H, -(CH2)gOR, -(C(R6)2)qOR, -(CH2)gNR2, -
(Q(R6)2)gNR2, -(OQN(R) 2, -(C(R 6)2)qOONR2 , - NR2,
-(C(R6) 2) gqNR2, - (C(R6) 2) gNR(O R, - (CQ(R6) 2) gNRC( O) OR,
QPR -S(OQ PN(R)2, -(C(R6)2)qS(QpN(R 2, -O(QR,
- (A(R6)2)qOC(O R, -OC(OQ N(R) 2, -(C(R6)2)q0(O N(R)
2, -NRS(O PR, -(C(R 6)2)gNRS(O pR, - NRC(ONR 2,
-(C(R6)2)gNRC(ON(R) 2, CN, -N®2, =0, a 5- to

12 nbered aryl or heteroaryl ~group, vvh| Eh__gr_flfp_i_.s



one is present in a given substituent, is selected
fromH Cl1-C6 al kyl and C3-C10 cycloalkyl, and pis 1

WwW@r009/05681hal ogen or halo group is F, O, Br orPCT/GB2008/003644
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Preferably it is F, d or Br. A Cl-C6 al kyl group
substituted by hal ogen nmay be denoted by the term
“I'mo-CLl-C6 al kyl", which nmeads an al kyl group in
whi ch one or nore hydrogens is replaced by halo. A
| Fhe- @iplGBaakkythawgr dopngrefar &bl yreoningi fs$l ore;idnwpenpranes
t hr r e .exa - roup
| &5 Rsd, R R BRI R R ey U T O
braathieahicel toj senaatiedalhyhingG mey ke lkepopngedupigrfigicantly.
exanpl e a net hoxy, ethoxy, propoxy, i-propoxy,
n- pr opoxy, n-butoxy, sec-butoxy or tertbutoxy group. A
CReceoriisk FogklriPres enhstibzntignethene $§bBreYidagda method
txfekczﬁéilr%akmggepd}re HRLEe OF QURSu{adTe MR 1852 684 RRbbrane,
above. A C3-Cl10 cycl oal kyl group may be, for instance,
C32€8 BSA1GaFRIRT iIEH 83PRAC1%FropyliltegEeputsforane to a
Pb@béﬁﬁ”Hdﬁbri§yﬁé<HW%?Mkocé&bdﬁyQEOfEHHﬂHcarEMQIﬁ&ﬂAmﬁrlEo as
is C3-C cycloal kyl, for exanple cycl opropyl,
cyel Bt W PBLYRSIICOpéHEY I o It oA BSodPRERPT it i s
cycl opropyl. A C3- Cl10 cycl oal kyl group is
unsubstituted or substituted, txgical%é by one or nore
grotpE P tor PREPLS "Gt FARPCHBoFEINA KhRiGt BdF SRS E
7-raetberiet Negordral riefgiheda@c06yeé iudh BYré Y@dredlskyntly,
contaiq§ one nitrqun atom and._either an additional N
at8hf oS4 SBPOFC's 5t GRS oS H6°8487ti onal het er oat ons.
It may be, for exanple, azetidine, pyrrolidine,

i

pi.peri di ne I per.azi ne, norphaQline,.. thioporpholine o
OHOpT Bl RIP N, A4 HERBEIGd SALCY i SN ConUA iERg © °Y

hetrecedyd iio whigh ichemypaLatllepnagetaghinte. céndaintimg7highly
menbel &tk BhoSudiIREn e SALUEA A N EONLAL NG sed his
heterocyclic ring as efined apove’ 1's unsubstituted: of
substudag ednpnclorraiong and esaniifgstag howdatossimriddangon
any.. éﬁggigﬁgathdfyfyn present in the ring. Exanples of
sui table substituents include one or nore groups Z or
R5 as defined above, and a Cl-C6 al kyl group which is
U%ﬁyb§ﬁﬂé'fﬁ?gré%id%u%%kbié%éﬁjWQX1ab8féHH%eZmQ&ef%% %Ssynthetic
defi ned above. Wien A'is a group selected from
pPBéY@ﬁﬁ%ﬂe@aE?{kﬁﬁ-diHéW%WﬁFprPrEL$WHQ¢éFﬂﬁi%$h43§ement
Slé@ﬁtré}ég %9 Pife 'p!\_l%c_'e@g?of _Zekfe' i%v@§tﬂﬁ{,' Red #’@ﬂﬁr{er(i@)
above,” paraneter r is typlcallé 1. Ais typically
sOBseFiak @dvbyeneigridupPeetlect €8rPIMAYY PBRF OFRAL, Polymer
CY&hADM Y Iheen NIk LB eHEL 0P GRMre N AUELOPEOMAEshing has
-NWLC}Q-tetrahydrofuranght-r%+tetraﬂ%grofuranyl
#< I

- REOTER -t PR aR IS PANYRCEONH t TR aHydr 6pFFR4RI  and

agel i el Hiyllene SPETH FdtG oaxadm 29 0f mSy e 2rgB@ER Ahich have
include the follow ng structures: (iii) giv) The group
Angdo“(ﬁ%fbﬁﬁFFi/t%sgPFu’E‘éeom&rSn%aﬁbrb% &4f urt her
substituents. Such further substituents are typically
selected fromgroups. . Z and RS as fefined agove. @ 5- . 4
t ORI RA" sHtUFATBES B T dRFaPRAY HEt BF bRy EePPRgted
cahtaf hist it ibpasdmonree O ad¢aradand Ohisl way Raytalpiccdkl yater
Oa%r 1iladdiaional h%;eioatons el ect ed fron1CZTN and

Sa Oty TP Fist dRCe TR (TARYAF DY Uiy o99ing- They may

t ébrahyshfopy i'amalor dyor’ phodpareieA 3lsd,0 ré@ucimyrbersédos

S b [ k is a3, 4-, 5, 6-, 7-,
8?%Hgg$5%ﬁ$%%lgg%$!f%Fh%ﬁ%éred car bocyclic ring
containing only saturated bonds. It is a nonocyclic or
fused bicyclic ring system It is, for instance, a 3-

to 7-nmenbered saturated carbocyclic ring. Exanples

i ncl ude cycl opropane, cycl obutane, cycl opentane,

cycl ohexane and cycl oheptane, and bicyclic ring

systens in which two such rings are fused together. An
unsaturated 5- to 12-nmenbered carbocyclic group is a

5-, 6-, 7-, 8-, 9-, 10, 11- or 12-nenbered carbocyclic

T o, oy T



het eroatom sel ected from O, Nand S. It is a
nmonocyclic or fused bicyclic ring system The group is

wmorwas@nati ¢ or aromatic, for instance het er oRCHGB20DBA03644
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group may be, for exanple, furan, thiophene, pyrrole,
pyrrol opyrazi ne, pyrrolopyr|n1d|ne pyrrol opyri di ne,
pyrrol opyri dazi ne, indole, |36|ndole pyrazol e,
pyrazol opyrazi ne, pyrazol opyri m di ne,

pynaﬁlmézmmteb dtime ermymazx@érupyrrartdazahe;r iLryd azlod @mes

. mo ec&a%:ly ound t qgéogl}lrr a@edggg dmh%QéoQ%/éln%l ne,

m dazopyrirdazine, “bénzi m azol e, ben I OXO0
beaacmhhiesnerh@emszazatzpn benzoe dimptiewd, the membrane.
benzot hi azol e, benzofuran, indolizinyl, isoxazole,
oxazol e, oxadi azol e, thiazole, isothiazole,
thiadiazole di hydr oi m dazol e, di hydrobenzof uran,
diBydr ol 0Xi-BQPYY 14 a@co%mr prﬁr&l@awegt% retain their
di hydro uranopyrldlne di oxol opyri dine, pyridine,
qepro$ite, assblywirEiting, l%}fﬁreﬁiépyﬂ?ﬁddutﬁéreon is only
qibnoX@ldNeni bR r aledeebanzafhdr 8guid or even small particles
t et rahydr oqui nol i ne, tetrahydr0|squ|noI|ne
508N 7CBieteahY RIS P EAID] ICh5Ta] b%/r%?‘z‘ﬁtﬁéﬂar when a

ﬁ@sZtﬁfet etrkaby ek o-d %E@ZQ{ lto2t 8 PYI@ZId)Eor a negatlve

i enopyrazi ne,_pyrimdine, pyridazine, pyrazi
tpffgﬁlh%e isy PERBIRS G £BF reF6ie ST R e TgrdiEp m?l&brane to draw
URSH blsiqutlu;t edrotigisubsibivtwdgd,1 atrypi C;aiﬂmdl)ésO@El]OI‘nolﬁDpess
grou or R5 as defined above. Heteroaryl is a 5- to
?hHQWﬁéﬁgﬁ IFBYETC het erocyclic group which contains
1, 2, 3, or 4 heteroatons selected fromQO Nand S It
I S_nmonocyclic, or b| it cgntains one N

C
i B $neb Gioaang R BhbiastaeS iRt B ect ed
f memﬂca&mdot\l tid smyabe,td (fbrﬁxansphe:,abaeSponmerlc

7-me d heteroar |caII [ el ecte
fF8ﬁ£$H%%ﬁ' ér%ﬁrﬁﬁ%éfgups C%uée% Oy1¥ﬁ %@5 %% ?he
oftidptait: hembaarke ma312HIMHﬂ$3red w$§du|JEaamHles of such
heter OC]yCI | C r ou’lﬂlos%x%ngvlmeslnofth? art ttoo %enggﬁﬁfl%d of
sAPHPET Y NE5AT ai'ni'ng het'erdcycri ¢ I's
f tpseductmgi hy€de oplgolriion goapmelsifd nedtamﬁ/@rt substmies by
P RLELRPUNIME %E&Qaii&g gﬂ@md NEbU0S: &y Sl QU S6d:£L8ds
froma yrrolidine plperl pi per azi ne,
mgilophgllllllcﬁm hatvhmnmagmow néurmtdomﬂm@imz PRetigdiagly
%Qt% gﬂlfyusgﬁl hemﬁna%@e%p@grfm&@%oﬁsgﬁw %@@Vﬁo
he second ring I's typicall 7- menber ed
s@tﬂdﬁ&@%l NP@@ﬁﬂ-ﬁ@lfﬂWgeﬁe@b‘?Wcl Wéng i §fg aés rderghégter
aheyg, 052 B 57149, kﬁd&g@ﬁr&%&%@w@ﬁ@&u&@&@aM@Jouﬁds
al

group. More typlc the second ring is a 5-
7-omiibes by WEF%&@@W R2é 8Fe i AHORg ﬁét@%@}@ﬂ?%a‘ﬁdn@raﬁmc

a Rmpb@nds METREr e6a4in3at vE Al kel eSyec oC 9B Y 98117)
Typi cal exanples of the second rin |nclude azet|;%46

PYEEBRT 8 FREPONPHR r $iRTe S1PT petoasirHBle
t fya@ﬁ@é@éwldx@anlbowwo@aagzmmmpmr @ﬂaﬁ,oﬂarmglazmse;ltuted

di d
I R s

r estiht b Nge hatoat6poWE Yo/ DB0GY)St @i asdLide substituted alkynes

oct ah rolo[.],2-a razin nd
ocwghéa g&%$%roP%f%fééﬁﬁ gé?%%ﬂ%ﬁie%p%% % dX8npr 5P
ttuﬁdhahefcwyﬂxﬁeycbhtarn¢agemtiIuds&denéhheﬁaﬁobommngps
u nples of a to 7- t ed
%g%%apga%gEéﬁ e?%@?itfcogr%ﬁbcggagnEE % %g%gg?whlch
I nalasdesratdid ibggebtakrgeoup - (CR 2)n- or -(CR 2)
r-O(CR 2)s- as defined above include
3, 8-di aza- bi cycl o[ 3. 2. 1] oct ane,
2, 5-di aza- bi cycl o[ 2. 2. 1] hept ane,
8- azabi cycl o[ 3. 2. 1] oct ane,
2-aza- bi cycl o[ 2. 2. 1] hept ane,
3, 6-di aza-bi cycl o[ 3. 1. 1] hept ane, 6-azabi cycl o]
3. 1. 1]heptane 3, 9 dlaza blcyclo[4 2 1]nonane and

~ o — N o ~ o~ o o o ~ =



i nked to the thienopyrimdine core via any avail abl e
ring position. It may, for instance, be an indol-4-yl,

WO pwolsd@1y| , i ndol -6-yl or indol-7-yl group. TR@I/C&RI0$/003644
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it is indol-4-yl or indol-6-yl, nore typically an

i ndol -4-yl group. When substituted, the indolyl may be
substituted at one or nmore avail able ring positions.
Typically it bears a substituent on the benzene noiety

of ﬁdnilcnﬁaieyquDupf rgromenst eintd mam bPedoiedd ip| thg gigyhod
Igf ¥ §££ étil?i%tehﬁy&gqn%tlugg o':_?np’ouﬁds 0(5f 7fo'}%§i5' Pﬂ

nmor e yglca

position. I ndol - 5-yl
group is typlcally substituted at the 4-, 6- or 7-
position, nore typically the 4- or 6- position An

i ndol -6-yl group typi y substitutedgat the A-,
5-or 7-position, nn?e—f§g|cally at the 4- or 5-
position. An ind@®Z7-yl grRtp is typically substituted
at the 4-, 5- or 6-position, nore typically at the 5-
or 6-position. When the indolyl group is substituted
| §ndwy rbe PUbsy i UL ed MuepedaonL s@ﬂe%ec&ir@&lf hf@tbgen,
above. In_ a typi cal enbodi nent _t he |ndol roug@i 4 &
serbletdirt &?éaaldyy L2 ogr 8GHE ATECrBHY rocR: o7 an
- 56 Q RRo gem whEQ R® 1 £TRa16FB, ﬁz@mpanwm)o@u and X

C(mcg&%gﬁk ::1 Pﬂfﬁ?ém%&)(% ﬁiéﬂ% of formula
I(OHPRY, - wNRCE O N(R)a2, G:Ntec_hal of -fN@Q ang a0 and Y is a
ered heteroaryl grou con Bj ng rLofs

hé? é?’ e§@“%%?eé fgdﬁ16p N aﬁg gﬂ @%%?éln % pant

Jaaye o@ﬁldeﬁlnecbuabovewqd tlyehded i i tiisod of 1Z. g s 0 or 1

anot her, t plca odi men n I

sBB3tY it doﬁy ajg?o %réé g%?§d1f€0&¥C1-£§%ﬂk¥itpat fpere 9

hab 01, -tCLE) bR r haleo( T 1£dP6rabhkyfisiscl RsriGKB, OI‘ﬂOZlme to

N OR CO2R
a%ilow§ p%@%%lﬁgggr%dz%l g?rc?ﬁ%l@gs ée i ned above.

I'n another nore typical enbodlnent the indolyl group

a W he Jirg 0
%fcgj%é% t‘i’l% ?Pr( %)he E%;IQ pn %sug lcgghg\l_ref@rls to
-SCE¢#¥D€,anul@wEPQTehﬁemtﬁﬁ W@ﬁe#@@#%ﬁ gPetpl Q%Wnpﬁ@ferrEd
ll:]xago g?]ro%%s af@tﬁ %@Bomfﬁlt%gﬁedaEJlo’meref\é aﬂﬂa:s:oméﬂlc
t he above enbodinents Ris typically H or Cl-C alky
Typrtld [9rovhe silstist DRy oMt ﬁéplile%'yllngP‘i‘)Uplquéaénphenyl

ehget{ons Wat b I’avﬂé}grgrg&pstr\éﬁgﬂttm prdhRshid uantinkSoa
5-nmenbered heteroaryl group it _may be, for example

f GREROD tAHOBBhetiel taFy¥r 8F &P 49 882%?@0%%%12%%1 length. The

t kL 2ROl B keh§l ¥ Bz s @?5ag@aq,ghlts@i(&iﬁn@he@xﬁﬁha&l@beed
t hi azol e, isothiazole, or thiadiazol In_one "
e FBBHR et tAP SV HsH gt EROT r?d&oyﬁog%fgjﬁ n Ggs. “Haloalkyl
| Rdebrd-0d aQkQUPCIHIRST bl Uded natd kbevd whathbipalsidel @n, least
in partlcular the 5-position, by CN, halo, -C(O NH2,
- RS, halepRSt 1L INME2 or a 5- menbered het eroaryl
group as defined above. Typically the indol-4-yl group
IS _substi 1 pasi t on _hy hal
partie k&]fea&‘bi #gyll\/t%rémijp?%ra% S/QE%QQhe!R 9 | X4 yrI% ﬂum‘boalkyl
[ @rsubstltmhbedlhyltdhalﬁspmayiheoatbyldnﬂ @x bpanched and may
particglarcggc oide paranmeter min formula (1) is Q
18F199° FESTESI TS TES 1 or 2. More typically mis 1.
v%en in above definition (a) of A the
h%m?_»pk@e %él DEx lplc g&gglﬂﬁtagi?eéé rqge F’ycgl_r Qdo'rg' B€rbon
nDrphollne of azetidine group tiona
sultstbt utweid abyy ofrecTor2 281 e xndss Bitene rans PF?f?E@bly from 4 to
sqgsgggﬂ&ggtgﬁsa ring carbon atomor a ring heteroatom
by ‘one or nore groups Z or R5 as defined above.
Typi cal exanples of the substituent include halo, oxo
(=0), -C(O-NR10)2 and -C(R10)2- OR10 wherein R10 is H
or unsubstituted Cl-C6 al kyl. Exanpl es of -C(O -N(R10) 2
include -C(O-N(CH 3)2 and -C(O -NH 2. Exanpl es of
C(RlVOR 1 |nclude -CHQ OH and CHQ OCHG vwen |n

o S o, o o



C(O R10 include -C(O CH3. yde-C(R10)2-OR10 incl ude
-CH2- OH and - CH2- OCH3. Exanpl es of the substituent

WO SOpSRID i ncl ude -C(O)OH and -C(O) OCH 3.. A PFPGBa108/003644
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exanple of - S(O2R10 is -S(O 2CH3. The thiophene ring
Win fornmula (I) adopts either of the two avail able
regi ochemical orientations. TAus, in one enbodi nent
the thienopyrimdine is of the following fornmula (1a):
wherein Rl, R2, R3,R4 and mare as defined above for

ReBogyf Bod B P LEEF MG TR Cr T s Ay fored co have

( Ebm vihepebnc&RIonR3ro8, R4 and m are as defined above
for formula (1). Specific exanples of conpounds of the
i nvention include the conmpound listed in the foll ow ng
TabefﬁtablvabieslPLﬁardalBERlVﬁF1VE$eLE%§iﬁI%Q$YP@3

KL NAnEs L B IR, Fheka o a&ﬁgu%%egﬁgglg@o PR8ENTos

tlﬁermquS(@m%zskaﬂlm Toi8 df mﬁ@@pﬁa@f d%/lqrneerwsmtably

58 o, PL3K) S1PUnt @-1hesddivast kpne or 8.
Eg%gﬁla?logygﬁﬁopsﬁet&%%g(h%r ei nafter abbreviated as "PI")
is one of a nunber of phospholipids found in cell
Mebr aNesS a1kP1 rELRBE ¥Y&ANE, | k2 Rag hecere et@an tbat &rbon
pl ays an inportant role in intracellul ar signal
t PBPR%™uction. In the late 1980s, a PD ki nase (Pl 3K)
was found to be an enzynme whi ch phosphoryl ates the
3-position of the inositol rlnﬁ of, , 3 . I
pRBsPMRITRYRIRGRG 1 G LRSI FaATeR af 21888, ‘RabiFoen- In
332pa A fi48) enI BlkeWBSR'Qr RYI Mal hie GﬂﬂSihgi&f@ﬁert 0 hae et a
si ngl e enr%ne but .it has now eenl%l rified th at.a i1
prHF‘é}I“?]ff PALHHy FEYEr e “pr &t 1 I%?@UPEgélﬁ Y
sybt ypspshas its own nechanismfor regulating activity.
Three maj or classes of PDKs have been identified on
the basis of their in vitro substrate specificity (B.

_Vanhaesebrsoeclgr@mp alc,(0199FH,) Jr-ends ik naBi iodlegrt celich

Sci enc 7-272). Substrate I I S 1
aPé%’r&% Emﬁg% pehastpgc‘f]bl gerl-f’)upaindiﬁ’l &glrtgcazgrhorg%%atﬁeom
(kb 64, @d:f%)rabu/mmt Pl 3Ks are further divi ded into

two groups, class la and class Ib, in terns of their

‘activation nmechanism Cass la PI3Ks include PI3K p i

1Ga;Ltpb1e Ismham@mlpia gro@es sipst Ypésclugsi ¢hose apfsrfogmula —
Si M LYFOSEN e5¢o d e gsgn
BB b L Y R E et vt o By
pm@tennub@upEeUYleveﬁﬁbvl Pl and Pl (4)P are knomn as
substrates for class Il PBKs. Class Il PDKs include
Pl 3K C2a, C2b and C2g subtypes, which are
cHar ane esnibasdmpyt ¢ diteaCARPRPATD ofokaFRel &t (I has @ compound of
t er M QYs- (fie substrate for class |11 PBKs is Pl only.
In the PI%K subtypes, the class la subtype has been
nost extensively investigated to date. The three
subtypes of class |a @af,echeterodi nergrof a catal ytic
110 kDa subunit and regul atory subunits of 85 kDa or
55 kDa. The regul atory subunits contain SH2 domai ns
anghhiengh i@ byrosiinedr eséwiias pbosphor woatedmily gopwt h
factor receptors with a tyrosine kinase activity or
oncogene products, thereby inducing the PI3K activity
OfIrt l&empodmdlso oFatatmiliac (Smpunist’ whitbhn ptics ghar Wratesin
ubstra% Thus, the class |la subtypes are
FH Fe k 358 B¥%Gciated with cell proliferation
and carci nogenesi s, immne disorders and conditions
i nvol ving inflammation. WO 01/ 083456 descri bes a series
of condensed heteroaryl derivatives which have
activity as inhibitors of PD K and whi ch suppress
cancer cell growh. Sunmary of the Invention It has
now been found that a series of novel purine conpounds
have activity as inhibitors of PDK The conpounds
exhlblt select|V|ty for the pi | cu subtype of PD

o o ' o ~e~t 7



being fused to a second ring selected froma 4- to
7- menber ed saturated Ncontaining heterocyclic ring as

waolgdopmsdinbove, a 5- to 12-menber ed unsat ur at ePICT/GB2008/003644
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heterocyclic ring, a 5- to 7-nmenbered sat urated

O cont ai ni ng heterocyclic ring, a 3- to 12- nenbered

saturated carbocyclic ring and an unsaturated 5- to

12- menbered carbocyclic ring to forma

histvervepoliy cy glrieferrad systiénpnt hehieetenppold/ofckprmula (I)

r|n %ghgg%geb gng%Rpst ed or substituted; (c) a
ered satura e containing het erocyclic

rlng mhlch includes 0 or 1 additional heteroatons

selected from N, gyand:Q and ¥ qn fur {her conpri ses,

linking two constittent atons o? rlng, a

bri dgehead group sel ected from - (CR 2)n- and -(CR

2)ferd CRna 525 WIS €ieR SBGIL Rn Eélé&%;o%d%hhd/lé" @5 and

Cl- C6 alkyl, nis 1, 2 or 3, r is 0 or and s Is O or .
1Rath%fn@ﬁﬁgn@nghﬂpﬁékbbe|¢46nsﬁﬁepﬁékmhsu6§tPﬁﬁté@ﬂéﬂ R

spbstid- UG es; o aRg_ L o)y HQURs Afe thgimul & ddrthluiafldmpie

wherein ring Bis a4 to 7- menbered saturated

I\P%cﬁntcéfnﬁ?‘ﬁgj 1ot EPHRYAR | @IF ny® vhicORPPRY (Rfedosmpta 1(I1V)

addi ti onal heteroatons selected fromN, S and O and

ring B is a 3- tg 12- nenbered saturated carbocyclic

ring, a 5- to 7- nber ed saturated O cont ai ni ng

het erocycl H; ringllor a 4- Le nember edsat ur at ed

N- cont ai ni ng eroayfr?b/flngzﬁs ©Ef i ned abov@V)each

of B and BH bei ngr(fnsubstituted or substituted; or one

of RL and R2 is Cl- C alkyl and the other of Rl and R2

is selected froma 3- to 12- nenbered sat urated

%&%C&@al '19 2K %ﬂ’ﬂehcgbé\fe Uﬁﬁabﬂ‘i 'ﬂalftl:?guf’ar is hydrogen
stituted, a 5- to nber ed unsat ur at ed

carbacyel fe grtegsrwhf ctrqns 1uﬁ@u5bstflotrut@-‘§:lt@fce from 4 to 9,

S%tﬂr‘e%te?%lﬁ 7 bR ddee %@gper% %Bﬁﬁgt&lﬁc@tﬁd formula (IV)

het erocyclic ‘group which is unsubsti t uted or
stibsltH, L Hi &, 2Hrheptadeqatl ussabereld WALt at ed
het erocyclic group which is unsubstituted or
substituted and a Cl- C al kyl group which is
SRR B P 1Fy PRTGE B S SPREEHER T 08 B21Werig. coating is

eI 8y Set g Angd tear PoGYek i 6n %&%@aﬂ@l € g1Sisma comprlslng
unsubstituted or substituted, a 5- to 12- nenbered

utrsatUr aPed %Ey@??%ﬂegrﬂﬁuﬁomﬂ‘ﬁu@ﬁsv s2tin|asst PREL Y Which
Oforpiskit thi® har®ob=-cd boh2 dotiBId &odsunsatdirsalrgfcient
het erocyclic group Thlch |§ unsubgtltutedafr h
SRSt O et BndCa®at oY & POIHBRDET e Y8at U disq on the
hetefa@eycl i ¢ group which is unsubstituted or
substituted; mis 0, 1 or 2; R3is Hor Cl-C6 al kyl;
Ra is selected fromR, C(OOR C(O NR2,
hah {61 yCoh al dopipouSORR, t ISEBNR2t han wher édoubleatlon® cenprises
|ndepende tLyJ%r%5 gl al kyl which is unsubstituted
or sﬂgétl ute Is an indole group which is
unsubstituted or substltuted or a pharmaceutically
acceptabl e salt therqg% Det ai | ed description of the
I nvention As d he lR”the %ﬁrnt"fused" i ndi cat es

e

that two rings 0|n er by a commpn bond
bet ween two adj ent ns. The term (V)
"spiro-fused"R'ndicat that RG rings are |inked

through a single conmon carbon atom The term

"bri dgehead" denotes a |inking group, of one or nore
atons in length, which connects two non-adjacent ring
atons. In each of these three cases a polycyclic
(typically a bicyclic) structure is the result. Wen
any group, ring, group, ring, substituent or noiety
defined herein is substituted, it is typically
substituted by Z or R5 as defined below. A Cl-C al kyl
group is linear or branched. A Cl1-C6 al kyl group is
typically a Cl1-C4 al kyl group, for exanple a nethyl
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(C(R6) 2) gNRC(O OR, -S(OQ PR, -S(O PN(R) 2,
-(&(R6)2) gS(O pN(R) 2, -O(OR, - (C(R6)2)qO0( O R,

0 ABOWIANR) 2, - (C(R6)2)qOC( O N(R) 2, - NRS(O) pRT/GB2008/003644

-(C(R6) 2) qNRS(Q) pR, - NRC(O N(R) 2,

-(C(R6)2)gNRC(ON(R) 2, CN, -N®2, =0, a 3- to 12-

menber ed saturated carbocycli& ring which is

unsubstituted or substituted, a 5- to 12-nenbered

unsateUrat ed, cedf pacyclr't, whidchyi Srelrmubahaépﬁreﬂanauy

substi tyt ed, 5- to 12-nenbered unsat urated

RRBGE o1 SGHRISH D LPe SHeUo P FLtE Ly opr sy

SefiSionk UL g Osa3d i8uded thy h21epndet @d isas Watdedng group.

het erocyclic group which is substituted or

unsubstituted, wherein each R is independently

selaptied éf(ﬂﬁiHab[ﬁ-K}id@lhy|gr&ﬁbd:z c¢yclwoa kyl thedcanpound
to 12-me ered r heter I he oup

belﬁ%rﬁﬁsﬁb Pﬁ?egm%?asugs?l utg1 pog%&%@n %mo gﬁoups

RJeaitecatlaactt’raj/ tloc iudeN ogttonmé hley sfublsmtmicﬂgietahéyl vgtdups

e Y Lo n%erggsgd TRIReb e Rl %faged H¥i3a8i 8] Ydiona)

erocy I|c I'S }

i subs¢licoeris fﬂoanbcldmgalglrexgs m,cls%,p%(h@)lp%lsyl groups,

njtr I : R6, -C(ON(R 6)2 and

Jl\li% ﬁ%)mﬁ%%%pgggﬁmg?ro\%ﬁl@gﬁ%go%%same or different

when nore than one is present in a given substituent,

Vﬁl%ﬁbQQEf%hféEQQ‘b&ef@rf@@ ahkyhind, C%héﬂ%% %éghgfékadp yA

IS A hal ogen or hal o grou

olfnqudPPe?%?ém Jore 4%&/@xyo>ro?st@rr gAO’@’SC grapgyficular,

O IR rSHBSAG 8%%9 by Mn@qsnzr@y derdepased by sbhtula (vI)

term "1l al o- C alk , wWhich neans an al kyl group |n

whi ch one or re hydrogens is yeplaced by halo. A

I mMo-Cl-C6 aljkyl grou referab y contains one, two or

three hal o ‘g g npl e of such group

is trifluoromnet yI A Cl-C a koxy group is Iingﬁp

bWﬁE¥%h%dls|$n 1191tkY Bk G |8k gﬂféyhdalEQKEBHN&OQQOmfPrto 3,

exanpl e a nethoxy, ethoxy, propoxy, i-propoxy

newho&oxymanlbu%%xvdegeedﬁmloweéﬁ@f%%tﬁc;&fnowdw@p apkyl

Q%;@@l@ggQ% group is unsubstituted or substituted,

typically by one or nore groups Z or R5 as defined

above. A C3-C 0 cycl oal kyl group may be, for instance,

@Jll%bqyck?ale,leils,ﬁ(Rhl asal?qy@h@pz:zléﬁeyﬁe hlray@bpbym Wuch as
cyc openty cycl ohexyl, ar cycl ohepty y y i
L Rego08 e 1 GM PR S99 -cadn Y oo g p ot b hydrogen.

unsubstltuted or substituted, typically by one or nore
Z or R5as defin above. A 4- to.7- ered
s%H EdRE CHHPEPRT 1 %@f@PX@y&Y)i €°Pi%ﬁ§“? {%"@sm one
Clodtcailky 1 Ofeo U, t bogesr aflgmaapdried tdaakyangagdi.t i onal N
atomor an Oor S atom or no additional heteroatons.
It may be, for exanple, azetidine, pyrrolidine,
qumeﬁjodlilae exnpdieazd fiesompoupis| oNefortbil @ntiv)phiokinée grhe
N?qﬁpmpera2|ne A 4- to 7-nenbered saturated
contalﬁlng heterocyclic ring as defined above is
unsubstituted or substituted on one or nore ring
carbon atons and/of on apy additional N atom present
in the ring. Exanplles sui tabl e substituents include

one or nore grQupsilZ or!R5 defAped above, and a
C -C6 al kyl gr whih 's”unsuigst ™M uted or A
substituted by a group Z qgns R5 |as defined above.

o 7-

Specific exanples of a 4- nbered sat urat ed
N-cont ai ni ng heterocyclic ring which is substituted as
defi ned above include the follow ng structures: (i) ()
(iii) (iv)(v) (viii) A5- to 7-menbered saturated

O contai ning heterocyclic ring contains at |east one O
atomand O, 1 or 2, typically O or 1, additiona

het eroatons selected fromO Nand S. It is, for

i nstance, tetrahydrofuran, tetrahydropyran, oxetane or
norpholine A 3- to 12- nenbered saturated carbocycllc

A~ A A




aryl group. Exanples of a 5- to 12-nenbered
unsat urated carbocyclic group include benzene,

woapbos@izne, i ndane, indene and tetrahydr onaphTiaBe08/003644
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rings, or phenyl, naphthyl, indanyl, indenyl and

t et rahydr onapht hyl groups. The group is unsubstituted

or substituted, typically by 8ne or nore groups Z or

R5 as defined above. Specific exanples of a 5- to
12nemnire REd andsrif Lt @8 daf bocy ebbre grroupti hehsdeonechef R™

follaw n ructur I

192 &gnbegeéggﬁﬁngé f h ﬁ%ocycllg%§F6§u§a$ eéégple of such a
MoorgByidi @sothdnqgmpbund<Ekénpmesa|3uﬂ ude phenyl and

napht hyl groups. The group is unsubstituted or

substituted, for instance by a group Z or R5 as

defined above. Specific exanples of an aryl group _
include the follow Ag structures: A 5- to 12-nenbered
unsat ur at ed heteroc clic group is a 5-, 6-, 7-, 8-,

9-, 10, 11- or nbexed C|IC ring

contalnlng at f\a t or® ungatur ond andBat | east

one heteroatom sel ected fr and S. It is a
nmonocyclic or fused bicycl ipelsin@ system The group is
non-aromatic or aromatic,/for instance heteroaryl.

Thus, in one enbodi ment d3537to 12- menbered

unsat ur at ed het erocyclic group is a 5- to 12-nenbered
heteroaryl group. The 5- to 12-nenbered unsaturated
héneidnymhbc @ﬂﬂmpmﬂay,béw ol yexwainpleoating ais, formed by

thl X 1n§ thByd{PJr%mBX% %}%a%é gaelasma comprisi a

pyr ol yrim yrro opyrirdrn rro pyrlggzlne

i moodresriics ok hgolted pygaziol @ompyu@i(ﬂ3@p¢raqmpﬂynd comprising
PYh 1%)55&%" Qll:!l;%ltB%’é@ZaCﬂ)ﬁ?/EthQix{‘%f at least 5 carbon
pyrazol opyridazi ne m daz I m dazopyr azi ne,

| Bt eley oy e Hhhdnterpesebpythdi e tenerdan ofsy iadgzf hecient
bsazm dazel . RenzedioxqldymBeNZodi B, form on the
benzoxazol e, benzot hi ophene, benzot hi azol e,

benrdfas-an, indolizinyl, isoxazole, oxazole,

oxadi azol e, thiazol e, isothiazole t hi adi azol e,

di hydr oi m dazol e, dlhydrobenzofuran
drhy drgd oﬁﬁh%ﬁ%HQQil A, u%ﬂqT?&Féb?rWQﬂU§p§PPH|?ﬂ? monomer does

dhby deafrian aneRv igieNBondd 0%40kLOPYEbstiN@r PY{phIH Mnds)
qui nol i ne, isoquinoline, purine, quinoxaline,

t@?F‘éffﬁ}‘UrtUBeﬁ% Qiy &hHome e‘t’}}’éi*i‘yéifﬁq‘&f?tnéﬁarﬁe"f an aromatic
a@%ﬁ@hy%@l SOFHi THlteRBat &6 i AcBuded raiyydhp- sullghazo[ silicon
a] pyrazi ne,

508, T Q080 ahYtf-o- FRFESZDNA 2254} phads fe, interposed by a
thheﬂ@ﬁyfatbmﬁ itpwiiiLmi Bé nesbspy Ehtedisee aspys azdmea secondary
triazine, triazole trazol e. . The p
uRSUbSt AT e B bFe - sugéfnf‘f ¥, StyprEs qgﬂgyb% RSBk
gapppsphatel b & @ebnped vahbvewo Speaixfyi grex@npl es of
a 5- to 12- nenbered unsaturated heterocyclic group
include the follow ng structures: Heteroaryl is a 5- to
12arnmnﬂnan&d auoretliec nbetrengey ok ggnigr euprwhndh are those of

contaifns (:5’11';2 3, or 4 heteroatons selected fromQ, N

8 9t s nmonocyclic or bicyclic. Typically it
cont ains one N atomand O,R"R'2 or 3 additional
heteroatons selected frgmp, |S agd N. It may be, for
exanple, a 5- to 7-nerdb Broaryl group.
Typically it is selected fpag2the heteroaryl groups
i ncluded in the above list of optitfsl)for a 5 tol2-
menbered unsaturated heterocyclic group. A 4- to 12-
nmenber ed saturated heterocyclic group is a 4-, 5-, 6-,
7-, 8-, 9-, 10, 11- or 12- nenbered heterocyclic ring
whi ch contains 1, 2, 3, or 4 heteroatons selected from
O Nand S. It is a nonocyclic or fused bicyclic ring
system Exanpl es of such heterocyclic rings include,
but are not l[imted to, pyrrolidinyl,
tetrahydrofuranyl tetrahydrothlenyl

. . I 1 L L Y L




7- menbered unsaturated heterocyclic ring. Typica
exanpl es of the second ring include azetidine,

WQ@eoposdstt ne, pi peridine, piperazine, norphol i PET/GB2008/003644
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t hi onor phol i ne, honopi per azi ne, pyrrol e, imdazol e,
pyri di ne, pyridazine, pyrimdine, pyrazine,
tetrahydrofuran and tetrahydrbpyran. Exanples of the
resul ti ng heteropol ycyclic systeminclude
oahaﬂydﬂbpyx?xﬂmﬂ H'} 2mmal] BYfr azé nndmpendently selected from
oct dro ro 0[3, ] pyrral Speci fj I of
e R e R T e R e
stsnhstimﬁ:sd Examllogs aofl &'4is tao gionembeﬁzédvf@atew%t &gl an

inchdesn%gg?gggﬁhgﬁéﬁgr%ﬁg&p?gPE%%§§I Qeg ?pﬂ&pO%hk8£hUla

2}€IQ}Q(QHZ;zrswhasedeﬂﬁned %ﬂﬂﬁggrlnéltmﬂﬁ 1 to 10 and Y is a

a _ 23
e TR iy O A e R N
SWEel?dtfaﬁeaeraQEF%ﬂH?QéVof@b%?%EFﬁéﬁﬂ@h@alor p is 0 or 1,
1g|(ﬂzoar Ri 9%&'@[1?5 b. 4L heptigheqeb-aZaioqy el & 10, provided
ept ane, 9-di aza- bi cycl o[ 4. 2. 1] nonane and
BIBRE WhQ¥£dﬁaiﬁb1c9bPé[3th%F PRoPane. Specific
exanples of this group include the follow ng

structures: (<T) (e') (f)_Exanples, of a grou
féﬂhﬁﬂéf(W@BPaé HereHea Hove ‘i Acl-ude rgFoup n%é?lﬁ%ﬁ

f EQEb Bodlrk 10 gFoti@bernad satyr @h@@nNmmbal BtAgight or
het erocyclic group as defined above, whic

sPrRBFRRE R 4t mé)ﬁyl%ﬁ}&PFaBY%“ﬁ ﬁlﬁlﬁﬁjr%r?ngt bﬁY?'o forgepgmple

12romenbey ed csabek atteehscar bocyclic ring, typically to

a 3- to 6-nenbered saturated carbocyclic ring, or to a

4- to 7-nmenbered saturated N containing heterocyclic

gIFeu PR Exeelaa syl ncrhaudﬁs augtany sekpeied If r@more carbon

azetidine,, pyrro e p| r|d|ne and |pera2| e

WiiTeHRS 1 &° a%EYf q at'a $|ng @5PBon 5t & Feragl : §higm © o

sabeehﬂﬂnfmmameyclopropane cycl obut ane, cyclopentane

cycl ohexane, azetidine, pyrrolidine, piperidine,

pi perazi ne and tetrahydropyran. The group of fornula

(Hepfamyhlyf &FF iinstanckmalligla apdwmerdepreatabiyne 3, 9-

dlaz j az j . NANS,
|azasﬁﬁr§%§n§] %%gﬁgg%%d%{%—Bépkf&gfﬁa@kp? P o

dlf@zaspa r&F4.4phenare.isSpacifitegeaxafpl ez glora, g?‘é)iorpﬁhdﬁ/

f I [ i t;he I n r uresig U’
(ﬁ‘%)%(@é% %idi %He((j%]?l f%‘% 60% L;?}F)a%((:t)?l F’?)ldRa is
selected fromR -C(ONR 2, C(O)CR

11 )4 2 R3, aﬂ\hﬁ[@é reagcR
lgﬁ%ggg%eﬁ%en€g§h$| @B é@qélkC%N *
uﬁ@ﬁétﬂe%tﬁé@léﬁb%%@%aicﬁﬁt @ﬁoumheﬁnm%tleillerm Xyjs from 1
WhiCh i srstlisihubshe it may be substituted by a group

Z or R5 as defined above. Typically it is substituted

by a group selected fromCN, halo, -C(O)NR 2, -NR

C(S@lgable Q%LphURaml?de @bdps - LR inSQidNRhode oNFformula -

rpm ﬁoég(&’HeF? RS ﬁ%g‘lggg\%%ht IaI}kPllgo?r JW&%BL{;& qtaEg 2s

Cr,ahbkyl1 R4d paabiduidal yetgyDWr whheh. i s unsubsti t ut ed
or substituted. The indolyl group may be linked to the
purine core via any available ring position. It may,

f o Ashamesc hemﬁdﬂurildsdﬁnlseé 1Iy|thei mdohedS qﬁ the invention

|nd | - 6- or indol-7-y ,Ga

oﬁfeﬁa%/dr Y orP"PAYBTE 67 46 ZSﬁ‘ro ?y%R I“Fy nSIIbr“T‘ SRS Py
grm,ra)geﬁ\hem smhstibtm:eda, pblnhaldmjlddaylle naryd specially a
subst tuted at one or nore avai l abl e ring positions.
T%ﬁ?ggPPro Y¥8ars a substituent on the benzene noiety
of the indole group. For instance, an indol-4-yl group
is typically substituted at the 5-, 6- or 7-position,
nore typically at the 5- or 6-position. An indol-5-yl
group is typically substituted at the 4-, 6- or 7-
position _nore typlcally at the 4 or 6- p03|t|on An

L T Y 1 o, "



menbered heteroaryl group as defined above. In another
nore typical enbodi nent the indolyl group is

W@ apsvsasut ed by a group selected from CN, hal oPCT/GB2008/003644
-C(ONR2, Imo(Cl-C6)al kyl such as CF3, -SO2R
- SO2NR2, and a 5-nenbered heteroaryl group containing
1, 2, 3 or 4 heteroatons seletted fromO, N and S. hi
t he above enbodi ments Ris typically Hor Cl-C6 al kyl.
Typical ly the substituent on the indolyl group is an

ectr t hdr r oup. e substi tuent,

e RSPy P BT T e PRV LYY oF i eeofied by

faxpwsln@hmbehfimirapybnoh&mbﬂambdaacpkasmpycampﬁxalng an

triaz 0t I XAzl €. l.soxa 0X adi azal

tﬁ?‘glz% "ﬁlyu go?% gt%gfed D0 ek 3 azo‘izf%cﬁe“ rer1ed B allow
5 eﬁbpmﬂymemucalamﬂastptﬁOE@ amdbeybsugfaaep i s an

i ndol -4-yl group substituted at the 5- or 6-position,

in particular the 5-position, by CN, halo, -C(O NH2,

- EEBtablgORMe, a LkySER Mo wrdsa uedeith éhednpeh @t odr yhe

05 Q4P A% ndebhed AbAYEns PILabY dfisl NdBLriitly one or

groupi s substitute - or 6- p05|t|on1b

| RoparqdrbanaraiprFtriple ktom‘iScal The tdheippoed ¥ @wpptlonally
10 gﬁﬁ’t‘@rﬁo%e%”@f’t@ﬂ ta”%%ge%aﬁd?@ aRaPRSY td 0% ybyuhal QuehRs

particul ar . arameter min fornulae (la) and

( EByLlyding, rln%ﬁ apd T?E?%eﬁqQFtﬁ?P@#:Bﬁ§PP2 fpirt@ble chains,

t yRi &RldaYy Bristrhight 6PrvRdmRecl] ala@ndrbhb) . tcfjl 5@ chPoon

12- nenbered saturated heterocgcllc group in

daFPmit MORS i RPLANGT R GOy 6t‘?m?r'ent}"é‘re(¥dmay be

sgkw@iteélhh@pmraltﬁbnﬁoﬁ@ﬁe&r Qe¥8lAL A ishgrMiEhhaterial, or
i ncludes 0 or 1 additional heteroatons selected from

15 Nmays B §repted 50 15 19N Misth 8P eWPRINSALt PR @Y the plasma, for
hek efiey el En@rawyg bpehihey definitions of Rl and R2 may
be a 5- to 12- nenbered heteroaryl group. A 5- to 12-
menber ed unsaturated carbocyclic group in the
deéftﬂdulam$yoéuﬂ%hbaadméﬁbmﬁr¢cber@adic tomp2undenirer efose of

%Img{oqgl P one enbodi nent of fornulae (la) and
F 5 3 group sel ected from honopi perazi ne,

20 plpera2|ne pi peri di ne, pyrrolidine, norpholine and
azetidi ne, which gsoup is ugsubstltuted or substi t ut ed
by one or nore gr upg Sef eBted from s’ al kyl ,
-NR10, -S(O 2- (alk)g-NrRn R12, -NR10-S(O) 2R10 , oxo
(=0), -alk-OR1Q0 , -(alk)g-Het, -C(R10)2 0 - N(R10)
Reie o Rig) DRI RIS - CYap e ORI S KL R v
: opﬁcﬁ)mgzosukﬁ(ﬂmkadw ;hado4-x7is %ﬁmﬁrdedrsatbwlaigedgd
N- cont ai_ni .ng,shet er o u ch is unsubstitute

25 orE e Uad R SHre HESOR B ket SR KR BREFE=LLY
uesuﬁtﬂumtaﬁeuychahbgbst|tuted an O-containing ring
whi ch is tetrahydrofuran, tetrahydropyran or oxetane
and which is unsubstituted or substituted, a
heuahydﬁobhn@wyma@rphpg Xhirgtiude gnsusstoift fidedhlore
sup htute

is |n&épengeﬁ ﬁ %Ior %é%geﬂtedQE§h€§bR%ﬁ€?h E%Sh

30 R-(£k) R paivdentihe i @rmo orCaal kytegeR1of amn R120 20, p
eq [ %&Qg@ d I ky.
W%ﬁd %euggﬁ e E::tg% sc‘gleec‘%'ég fIéIan'E' tg'g%g%g@o o?ﬁ‘%o 20;
webd Bfie iN RYdinges, vmllesri,t Myl@@&xdt toachéﬂl a Barpgcular
62 IRpbeedpsatdy aked; het &I0eY ¢l 6 kgt ouR, %1@@%51%ethy1
are each independently sel ec 'ed from Ci- al kyl,
-SEGHIRI0 , alk-ORI0 , -(alk)g-Ph and -(alk)g-Het; X
. 35 is selected from C3-C10 cycl oal kyl which is
unsubstituted or substituted, an O containing ring
whi ch is tetrahydrofuran, tetrahydropyran or oxetane
and which is unsubstituted or substituted, and a
4- menber ed saturated N-containing heterocyclic ring
whi ch is unsubstituted or substituted, and which group
is optionally substituted by one or nore further
substltuents Ph |s phenyl q S O or 1; r is OCor 1 Het



above, nore particularly by one or nore groups
selected fromCl-C al kyl, -OR1IO , F, d, and =0,

wob@e5a1R10 i s as defi ned above. For exanpl e, P@T/GB2008/003644
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sel ected from honopi perazi ne, piperazine, piperidine,
pyrrolidine, norpholine and azetidine and is
unsubstituted or substituted By a group selected from
pi perazi ne, piperidine, norpholine, pyrrolidine,
owazd R4l ie ahklylzet hdiloel kitlhat tgiougeregiahgy preferred to
upsubsubst it |tuted by one or nore groups
se‘?ectfgg f?oﬁ?%&j %ébgﬁyka%{ -OR10, F, d, and =0. hi
thi s enbodi nent A |tself is typically sel ected from
pi i.n [ noy phol
Vﬁ@ﬁ%ﬁﬁﬁ ﬁﬁlgg% déggg odlnen? &ﬁ l@%%é?ﬁ?%g%%ﬂg'grouPs
gT@QIrﬁlAYilsCh#Jaﬂ*myl-bt st‘eraalght:y@:r dwdanghed agntl Hety isclude
%@m! foi YOELY 'ﬁfekgﬁa@ﬂp\ﬁgww@pdﬁzﬂ%@ nylPgen.
stituent on group A 1s a hexah ydrothlopyran ring
mhlch is substituted, it is typically a
db%ﬂ}%@k}yﬂmm@@ﬁéﬁé@lkylng anhnm&&e 5@@ Queasipodi ment,
exanpl es of the substituent - 2R10 i ncl ude
- REER PRl 5y b) ZrQuEs Qﬁﬁtl%#aS@Z)) ?@%flEﬁéﬁﬁl@él GropRert
SE@ﬁﬁdltaUQnitzﬁlc-\le'Pé@eerQQ)an N@RLQ:2 dfcl Wdemore, suitably
2-C(O) -NH2. Exanpl es of the
SEE -Gl “PNRES e RID) LXEROP- W RLST2 5P n a0
-NH C(CH 3) 2-C(O) - NH2, -NHCHZ(X@ NH2, - N(CH
3) - C(CH3) NH2. and - N( CH 3 - NH2. ,
o d 0L 2O and - NCH S HZARNE. ey 1.
- &(Qmd¥dRa o £ EHBIx)and - C(O) NCH3) 2. Exanpl es of
the substituent -C(R10)2-CF3 include -CH2-CF3, -C(CH3)
2-CF3 and - CH(CH3) - CF3. Exanpl es of the substituent
-C(O OR10 include cftQceH apd - C(O OCH k) | n anot her
enbodi ment of forrmulae (la) and (Ib), Ais a group
sel ected from honopi perazi ne, piperazine, piperidine,
PykE A idiigesangk azehi ghaes A /Y 95 oD dasups Mbst idabt @Bular
or substituted by one or nore groups selected fraom
c1-realprlky 5 chR?s 2@ Coge e IERFRVIREAMFRTES ke ok s
(=0), -alk-OR10 , (alk)q Het, a heterocyclyl group,
-NR 13R14, cl oal S uns bs u ed or
saﬁsﬁwqwédem%?él@eeﬁmm%.%&PPPﬂ ahronage VIt °s o
t esmdundy ef uraimultaet(kphydr opyran or oxetane and whi ch
IS unsubstituted or substituted, and -NR -(CR 2)r-X
in which: each R10 is independently H or unsubstituted
Cl-C al kyl; each R isundddgpesdgnt?yj or G - C6
al kyl; R11 and R12 are each |ndependently sel ect ed
fromH and C1-C6 al kyl which is unsubstituted, or R1 1
aRde Rl % tiggeh hﬁrtefg@rrnbf Widdh ttheo N @t det 927wmg chs tde€yned
are attached, a 5- nb red satura
hé?%Y%d;}’cFF&aEfr%ﬁo ?&%m ﬁaﬂ %ﬁ’%"eea&ﬁ Pﬁﬁ%’ﬁéﬁ&ént?ygroup
selmet ed Pfré@ﬂit&%’lly%na’cknyd casS( QD s Rh0indbdeOREOfrom 1 to

eI B oG B SoORE LSt fut od or Substitut ed, an

O containing ring which |s tetrahydrofuran

t ahydr.opyran_ or_oxeta unsubstltu
OrSEéU S xagn%%es Ofo cgmgoan S afg?.'{gamu U<’I2t dre compoungig
Nfcomt I NiXAgy heterocycllc ring which is unsubstltuted

or substituted, h ar s optional ly
substituted by oneggwpk%?ég gﬁgﬁér subggﬂtuents; Ph is

phenyl; gis Oor 1; r is O or 1 Het is a thiazole,
inidazole, pyrrole, pyridine or pyrimdine group,

whi ch group is unsubstituted or substituted; and alk
is C-C6 alkylene. In the above enbodi nents, the group
A may al so include one or nore further substituents in
addition to those specified, for instance a group Z or
R5 as defined above. When A in the above enbodi nents
is a group sel ected from honopi perazi ne, piperazine,

pi peridine, pyrrolidine and azetidine which is

"



pyrrolidine, which group is unsubstituted or
substituted by one or nore groups selected from Cl-C6

W@Rw9hs6815(0O) 2 R1I0 , -S(O 2-(alk)g-NRu R12, PXDGB2®$/003644
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-al k-OR10 , -(alk)g-Het, a heterocyclyl group and -NR
13R14 in which: R10 is H or -C6 al kyl which is
unsubstituted; RL 1 and R12 e each independently
selected fromH and C1l-C6 al kyl which is , )
uwsRHss b L sital dedingd aryer1Put ojetREFLIFRtHR IR th Ene RS
ahom 1. whieh btuQeXna}_B&ﬁtctu@EPegs 1@ AndOk?’6-ikeEbes&tined in
saturated heterocyclic group; R13 and Rl4 are each

i iegréndere | Somsailact BY f donPett ks lark gl 91 &pF 2/ R10,

al k-OR10 , -(alk)g-Ph and -(alk)qg-Het; Ph is phenyl; q
is O or 1; Het is a thiazole, imdazole, pyrrole,

PYF i FREUBES R ifRFBEhe Gddp, which group is
unsubstituted or substituted; and alk is Cl-C6

al kyl ene. In one aspect, the inventjion provides a

conpound whi ch &G CHeyaNHB of Ca0n il a (1 &3 Lor
Hllp%ﬁqe\/\@eﬁgi 05 Rl AaRd g R, Mput ogetdiet iwii & tine 1N gt dmas
0 whi ¢

h t hey are.attached, a group of the follomﬁng

f@efasied ebRYe Ut Whi BAT WG agetcted T ioneS (BFTigeq 2bgve
73renbened; sat i atsedyhk _abpi g’ heter ocyetiinedr iAgrelation

whi ch includes 0 or { addi tional heteroatons sel ected

f FomNmubaghiX)o, ithB2FFHIBE AgITATUHRT Pt ut ed or
substituted; (b) a 4- to 7-nmenbered saturated
N-cont ai ni ng heterocyclic ring which includes 0 or 1
aaﬂi?ql‘ﬁ’ﬁépdﬁe‘f%rf&&%ﬁ% S&i%dted fromN, S and O the

ring being fused to a second ring selected froma 4-

to %neMmraisﬂurﬂedﬁ%cmgauﬂnghaer%?ch ring

as defined aBB%e(CHa) 8L’ 0SSR nenber ed unsatthdted
heterocyclic ring, a 5- to 7-nenbered saturated
O-containing heterocyclic ring,a 3- tq 12- menbered.

saberated scap RN 2PP YRy Qﬁ‘g 3P RAfdACUrat ef 5 Rt o 1S 23
ﬁa'efﬂ?éml%%@Qelcﬁ bioc pekt Ecuidig iggeﬂﬁflm and ?27 isI as defined
et eropol ycyclic ring system the heteropolycyc
rFng%V§F@ﬁ1B%iﬁﬁmWH§u6§¥%¢dbeaBFl%Hﬁgtgt%%@%?CJET'a

4- to 7-nenbered saturated N containing heterocyclic

ring which includes 0 or 1 additional heteroatons, .

séPedt ¢ AT N e STRRE B8 Ad t%ﬁi 8gk3fllﬁ FREPMEh b s &8, the

| bRKE&Gs tiwo aCenaddunde bt adomm aof(xte ring, a

bri dgehead group selected from-<CR 2)n- and -(CR

2)r-0O(CR 2)s- wherein each R is independently H or

Cl- C6 al kyl, n isgZc=@(q,) 3sik*°r*¥rV qxi¥)and s is O

or 1, t remaining ring positions bei unsubstitute
owhgaﬁsél"?t{ﬁ Sy argaen | d*)lg‘éfggr%b“’&flkffgr H%lé’agﬁ?fi)‘?r 45

(lobk) oMbrereisipEt M1 tRd Byanhdto,t ®2%- e¥hed erf* satar at ed
Nﬁcontainiqﬁ het er ocycl.i c riq%,mhich includgs Ot%% &ar c
ad@REPIRAAT tHet BF BTGtk TP et R PFoMS*Ys ARPT artd 16
rian@yB ot 1&o8y.t0 12- nenbered saturated carbocyclic
ring, a 5- to 7- nmenbered saturated O containing
heterocyclic ring or a 4- to 7-nenbered saturated
N-reerit at ¢t ngohes eR‘Bcyd ihydrboen asr dékyhedimlpeveicekarh Ci-e
Of1%¥?nd B' being unsubstituted or substituted; or one
of? and R2 is Cl- C6 alkyl and the other is a 4- to

7- menber ed saturated Ncontaining heterocyclic ring as

def i ned_abaove ar gsClsso | keiy | p i is ; r
sSPf s?t%fafﬁ? e ré’)l/lgg gz ’ tl% %nognp‘oerae%g ?g#u%@fe £ particula
N-exdoikgi ni Ng heterocyclic ring group as defined above;
mis O, 1 or 2; R3is Hor Cl1-C6 alkyl; Ra is selected
fromR C(ONR 2, halo(C 1-C6)al kyl, SO2R, SO2NR2,
wherein each R is independently H or Cl-C6 al kyl which
IS unsubstituted or substituted; and R4 is an indole
group which is unsubstituted or substituted; or a
pharmaceutically acceptable salt thereof.



Speci fic exanpl es of conpounds of the invention
i nclude those listed in Table l1lbel ow. Table

wAaEbos@ti on Menbranes The present invention rBCHGB2008003644
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filtration nmenbranes, in particular reusable
filtration nenbranes, as well as nethods for treating
these so that they retain condi st ent pore sizes, even
when subj ect to harsh washing conditions, for exanple
am.beuarblnwtaecaus¢ﬁarrmashembﬁdnerapibﬂ1UﬂéaSQﬁitﬁsﬁha§ﬁﬁ
F{ g glta%ﬁ%eéhérﬁoe\@ qgéé{tﬂljeglequltﬂ Xnat'e?&gf to be
|nc u e broscien I ndustrial processing,
mlposat@dyut gsteons Stosd. & beheer dgechaigsctipohyritaghgithin
kebnlisdl RALa Merhrage b iddgr asagg%mrdoumpéh may be
n1croporous Il ms used to carry out ese types of
apersati on. Menbrane filters (which may al so be known
as screens, sieves, mcroporous filters, mcrof
ilters, ultrafilters or nanofilters) retain solid

Do sl ¥Rt casophing @agsber PIRAUCEEr HadR S RO th BUlSRT @Rd

HAthah 98- hanpt hsld RBHE1 81 HE cofBi ] IhPYuSUph BERl plasma
capture. Sonme particles smaller than the stated pore

sﬂ%ﬂebﬁayr%ﬁ?qréﬁa?ﬁeEPH§yaé%ﬂ%? THOSRANFINE O L HBhey coating,
I Hd 58l t 18! RGhh0No®fo sTaMhe a8 eurdii fotrar ISolﬁnegQBEEﬁidcycu&lé

the basis of the pore size and the pore size

di stribution. The precise nature of the pores size is

Ve YiseAPRs it , thé ré‘a@)ﬂehelﬁﬁr‘&rﬁiaZ@aﬁ@deS’l@t\aﬂ:H’ refers to

effectively contro|_the ch the ne rane

L AT S et SN SR I L skl

reyvdisane. may be used repeatedly or over prolonged

peri ods. Frequently in such cases, it is vital that

the menbrane is properly washed or otherw se sanitised

etasten deebtibosavioled ehoshs UMmmaabmaukdwmefhea@hnesakes

of, the.filter n_harbour les,i i n

RS0t Jatil See ﬁﬁve mann% &ﬁgeﬁ% gtﬁégg##gﬁsgpon factors

mnjhudsnghdweaaltulner@Sktme Fhﬂ,lsmcthert@ei §ibtrpaednt pemysEane

relatl el ndi.ti.0 cl.udi ti

%fe sgto%gegﬁgg ﬁesetﬁfsﬂgtégggaggggo %%' i ?%?F%%%and

filree pamd slidd care med wvidlobetdrtqyoroad @ﬁunacrgutune methOdS

vgﬁﬁyoqg pLacedutes.in particular where harsh

Cc enica such as the caustic chemicals found in many

cl eani ng and sanitising products, can erode the

nfffq ?F’L@  p B aRAkE h?seoqthe§hp%?@c'ﬁ%dl 8E 96&fe Wl Bnt{d® include
erefore, It Is inportant that where nenbrane filters

aran-equéhtieri Wopl papratedhuse HIRSe CRBSRRIE SYze

fﬂéﬁo&%e!;u&ldl@tsegf{ﬂ Y ARG GR0SE YreRG Yethruglnt epsat.ed They
washi ng processes. Gtherwise, the reljabjlity of the

3% EPFRETPrafc SSBORRRPTHE PEOPEP thIEBEPREH GPIEPSTESS as are

achdWV ent Phs dreli abh lddnti ciher vRanestade afadgeidfed by
materi al s such as h|gth resistant and rigid polyners
w2 TRAYRPH5Ful(BE) whi ch have the desired
characteristics. Exanples may include PVDF and PTFE
but these materials.,tend to be fairly costl
RoiE: APTS G L T BHeBh A ovP ey ae R Tt
tﬁEhSﬁﬂ@OSlGéﬁHYaQﬁypE%gﬂﬁEkb@pEDﬁéIdumiamﬂérs2Drr§mgem®f
ces, rti cular nto fabric s G Thi s
tg% ﬁﬁel?sch ogg?%?%f as bgln e%fﬁgfgén Lgff% i881ar
t echmrilgdeot hatchgeneiates laret Hes awisted é@uqmmsednte in
\ff (ﬁ& Ogggél W%td 9\‘/ 5‘} 48ne£3ﬂ9df§anyugk:ﬂgr t&n%egﬁigrﬁéjk
are generated Trom’organi ¢ “nolecul es I C
apkasmﬂngeerﬁtnng appetinuswacalafaxﬁableWhen this is
done in the presence of a substrate, the radicals of



the conpound in the plasma polynerise on the
substrate. Conventional polyner synthesis tends to

WEe@dss15t ruct ures contai ni ng repeat units theeT/G82008/803644
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strong resenbl ance to the nononmer species, whereas a

pol ynmer network generated usi a plasma can be

extrenely conpl ex. The properties of the resultant

coating can depend upon the nature of the substrate as
WERS %8S PReSeRft (HéEhéR e PRoABAErharded BAY COmdiiskonsvapour
UpglermaMibeBmd £ 415ndePOSi 118d ndhen aRRIdE AL S, 18V & EQPPPer
that by treating filtration nenmbranes usi ng such

pfdtedd PRELIFUFErt RRSINGLT gast sudll as tlﬁelltﬂesﬂrstaaﬁ@%: if

t feioReAt edrMasHitAgu1 SR8 uRNPANC @G 3L IREd I GAR LY. gas as
According to the present invention there is provided a

netHo FaPoP M feat AR PG 08 9% o AoPemRabl e

filtration menbrane, said nethod conprising exposing

said filtration nmenbrane to a plasma conpri sing
h@b‘?’béﬁ?ﬂoﬁs ot “FF‘GBF%ca%oﬁenﬁgb‘f?eramQBn% % tfhﬁr ﬁ%omer

p@égd’(ﬁr o J:éirylﬁfeIO@aE hes sitasey thifeedfined rgata@@Btdidte with
Il % %b en_found t% nakf a r%usable filtration
H%ﬁb *SRET THI R FEF C¥ PELHARA. ot ERE0RET st el §roWe Rt
mmmnomembpecedtw1lcadepenn\masbon@ exAentised t1ey @lafiuré e the
e S ‘caust i mashln efer to apy .procedure
%B&ﬁ% cﬁgﬁ¥€§ g Fehi'ivg ag% §8ﬁ?a? gﬁ?ﬁﬁte
atbddanlai MeectﬁqMament51znuﬁf ahesp&hama hydmbam(kacarecenerally,
u e T en eani ng_and sanit sin .
p%%&lh%t gaic’enc §<§“Og%ﬁ€le0}c esM%Ir%tbdeﬁﬁﬁemgPﬁmer St ta%f%e d in
f$ﬂtﬂmaphenOfnﬁﬂ@maﬁQSZ&qu/mbeutéuxﬁ@rnadempﬁe atsyntded ioE
PELOHTEHHC 8t e HOMEY;
enhancenen?ﬁ%gﬁvggg% by t%ﬁlproc ?%%?gtﬁy%Fﬁﬁgﬁfi et the
tTREepoiiyhevdy gependig mytgenleeraeﬂtloy beze)fcI@sehea:prerthe
or[mrlb%\QBBfCQ%sﬂ%glt¥gefec}d1§@dhﬁé ?@ogéggeci”atthgﬁgg this in
where resistance to washing has oved
| $9FTt ARBSRET 1B corrﬁuéerfaérloeiamﬂte aspbhyetrmpadnghrough-put
fid ﬁagaqnmnemgrag§§t£p¥mgeaproduced whi ch have good
wash resistance and therefore nay be used. Dependi ng
upon the nature of the polyneric material deposited,

the ikt §28 | RNMBEDEANGI k838 &0 d vt Rinsi Yy By 2 SP
be water and oil repellent, and alSo resistant to

FBGGRRG. raltt?efoﬁaﬁxﬁﬁt/l@ aset WTates RAK T RR yo~ 99 Bpepdatss cubic

adeS@ imb CERICI G b Bkt OF (sCORS ﬁnfdla@x@ﬁpﬁétﬂom 15-30sccm. In
mashlng Furt her nor e, the enhancenment material or |ayer

S E S Tt ESul SPPyEHden ATt BPRINE Ts GP SREF ¥ 988 YWHer &¢ in
atte m@nbéaﬁmmbﬁislo@mt@dtf@@atﬁo(inlbgﬁé}{&es ipathe oLfange of

pe n? @aF %ﬁ ran s treated.in accordance with t

Hven 2tairhCt Y PoPRET L aLs 2PRLE dody i ﬁgllﬂbthe
depesstethtitesetactsd onilly poleculsesot diakee thet efiy Elow
tgg%e EUId of evegesnajl articles can continue to
pass through PRer® iFF O58°Ti thISTFPIGHER" a positi ve
pressure is applled to the liquid, or a negative

e e app! the ot her si.de of
p{)n %?g\g/v ghsse T gu#”?g]tjhr oagh. “Fowever> <3;1"tegre ar?.“&ﬁ §
Vil drjuckofopasemphe ofggh firka e ndsrcands . tAMO munQHE$ tioat
Undebg0eE: g 3508 ALY W@tt P ARALL calhon of, Lhe .
surface to forma suitab yneric coat’i ng aye
susigéacerptief-itsaetmentontehe @tﬁufraee bifiatt Hédref mbhoraey on
RAACADS f@éﬁ%a@m hE Usedy FaP! €5 QfarSUugh
mononer s i ncl ude those known 1 n the art to be capabl e
dolyreaira Herhydeebhobite portimer i"erewst iaygshensurface. The
gHastralefedly sRLaSHR, BRI ¥OR&ISAY BB ACIHdiopg, {or

exanpl e, carbonaceous



conmpounds havi ng reactive functional groups,
particularly substantially -CF3 dom nated perfl uoro

W@ oposists (see WO 97/38801), perf |uorinated BAREB2®S/003644
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(Wang et al ., Chem Mater 1996, 2212-2214) , hydrogen

cont ai ni ng unsat urated conpoupnds optionally contai ning

hal ogen at ons or per hal ogenat organi ¢ conpounds of

at |east 10 carbon atonms (see WO 98/58117) or gani c

cbrpoigsde b |t§7|en§hﬁlme@o&ﬁl ERHIHESCPID ‘9@/06146'6251 inert

sghyrated organic conpounds having an optionally

substituted alky chain of at |east 5 carbon atons

optionally interposed with a heteroatom (WD 00/ 05000)

: T@@t;sl%@ﬁbl Ys stHst istiut esh pldkynesed W Q0620de3D)p1asma to
¥et her substituted al kenes (US 6, 482, 531%and
nattvt porEReebitEicRi AY REC9eELst 2 b ATét BR Gt fegener is

GPBQ&&MB) the contents of all of which are herein

i ncorporated by reference. A particular group of

nmononers which may be used in the nmethod of the

PLRSEIT caB¥&ntd @ylownal sickea reenme umdis: sofl yf O el @y) applying

where Rl, R2 and dependent | | d f
9 b re R ROTY YRAEORF wy i o BRATS S Gt Tanenly | AL is

subglidmhedn@yellwitmpdamd W4 chsmay gcreouptei(neRS thexeeRSal to

halo ky roup,and X i s bond
Icl)%pChoaféfgofrmtf C?%f as% lfr%)‘fﬂf)geo #10?3”% Saa-é%sle](ﬁ)ally

(Gaﬂenn\él- where n is an |nteger of from1l to 10 and Y
is a sul phonam de group; or a group - (0) PR6 (0) ¢
(CH2)t where R6 is aryl optionally substituted by
hahotaqdyi she @s,1 vapqui so) ges Miafuket isss@wiiegnat a rate
I QEGQ(? Oﬂ%\dtagfllgublm %}#‘é?ﬂeéﬁa%ewd&& ' %cém) and
|so an ; for a sufficient period of time t
aprm@b@al yrxe‘q‘chec raagerof offoar i oh tMecsurface. As
used therein the term"halo" or "hal ogen" refers to
fluorine, chlorine, bromne and iodine. Particularly
piefErs edshabbd Yrotpsonre ¥ArPeyro. tiiife ieepni taftlyl supplied at
rsf Bl& toQ @E&Wd—%o@)ﬁ@%&@feouﬁérsé%% as phemdutor
aphthyl, in particular p enyI. The term "al kyl "
eLep Htl@u§?r%ﬂgqﬂd169 BPethdhed e hat o fof he drstnamedt oblge size

Sett@m Yen@fibP 4 20C85PONt-aL08E oM dnengtbaudhut-enrsn a
"al kenyl" refers to straight or branched unsaturated

cﬁéFFﬂsc%Ji‘i‘lrt BB WIHAFEN §1E rihhs2dt o DR Seart BofPRt i, It may

" Hoload Kybe hef&rsppiropal kyd rohainsuasidef kogrk aleveo have a
whi ch i nclude at | east one h%l 0 supstituent. Suitable

hat¥af KyAtadr Bepnso AeREVE R EhRE Bhif RE Ty BiFh lfoﬁsgsr:kﬁo the
gH@ﬁpﬁed -Ehecab:kytlm(éhahHSwmy abeosdémirghbnothdrranahedof the

| ud F , th | kyl
R e reLphe (s Ba Pt ro gl 1he ALY

suitably from 2-20 carbon at ons and preferably from4
12 carbon atons. For nd B3, aI Kyl chal ns
ggﬁé?%lcir VBPer et red go P F%m 6 Egr hta]mber “using
Plaeﬁzec@bjeyltasnas nge thadoal kot exampllemrtélepr mé}erlﬁbld,raan,
per hal r flu Y/
GRBIBLoR b pERSERR, HhE Rt ARl Bh AR ety
mwhere seulnlabmy ¢lraypel- 26, usatl preéerablivppbruonmpyl Re drawn
g@ chagbgf 5% §g§&f%ﬂ6% §|§¥éu&ﬂf%ﬂp§nfﬁﬂe %&esggre
&3"have fromT fo carbon atons .
ewbi;mliirefﬁte chembeystcagaed iy RBe R %m(fVRSuii‘Slde@@enor
IQQQyHﬁ&H 'b(‘eubéﬂl @dTbo.s%' gﬁ@& %]rlpggd I%gle%rtgoéq:gitlcally ionised
rogen a further enbodi nent however R3 i5 an
aIOI(yanQﬁ?& saé% e ghenper Bs propYrion\ier diguid hgndling.
group -C (0) 0 (CH2)nY-, n is an integer which



provi des a suitable spacer group. In particular, nis
froml to 5, preferably about 2 . Suitable

W@ enoplasisaan de groups for Y include those of foPeIIGR2008M03644

10

15

20

25

30

35

(R 7)SO2 where R7 is hydrogen or al kyl such as

G -4al kyl, in particular neth£# or ethyl. In one

enbodi nent, the conpound of fornula (I) is a conpound

of formula (Il) CH2=CHR 5 (I1) where R5 is as defined
aBolens i seéfan| bh g tebtmalfectpd. vk garpOWH S foFompounds

f eppubaanfplil) o XeormMithichy h’@u{\ghRgrQth‘aE_‘né@ra{Eﬂp@eééﬁres
is a bond. However in a referred enbodi nent

c8ApHEARI Oo 1f tPo‘rcrﬁﬂtér(fr)SLi”staé’ﬁYaéFyﬁ'%ﬁUé 8f- #%Crlrﬁaﬂré |
(I11)y CH2=CR 7 C (OO (CH2)nR5 (I11) where n and R5 as
def i ned above in relation to formula (1) and R7a is
hyaf ofdH 1e€1 519141 IiyF, Sottallyi BRaPOHRKIE frem 5 to S00m for
pakimEld &roR720 it BYdwpgen teb1Gi at Gaddal 1smrpeaas; power,
met hyl . A particul ar exanpl of co ou do ornui
(F‘P?%/lﬁ‘ds 3% Bohpbuldosst ‘”Fé‘r °4 ?’r‘?}) whg 8“??7%?%% Rg-ses
deté nad tabayeap@nickdi mnparidquehae wisi diy gfieges wrd Xows
an |nte er of f;pnrl to g i nst ance fronhlt§o 9 ¢ £
ARG EPaBFy 7O FreTRGY adeot Re CoRBolitt o e Tatio o
fohemttuane( bY) : i sineHoflEHis 2 tRk hepjadecdtom 1:500 to 1:1500.
or Ode %lra(e:¥|1fa1tle o'%ccordl ) utegcg rartsI Ctlileleares where power
| rent fe” po nmrcco %o &% P
expoem rigprt Be- 15®rl15t,r efbu:oerxmmi@r aheut o3misasaad ccmﬁrq)rfosr hgom
0 r ani ¢_nononeri.c co st._one
el TR TN RS e RS s W Bt
aasefddecipentrpesvtad nedf it it st @aal dxoawoaopwl yneri c
| ayer to formon the surface. Suitably the conpound
with nore than one doubl e bond conprises a conpound of
fmhmrf:aal(d\e’) a¢¥) swhieral 1 R8apdRd,edRTBDom m}secRﬁas tard Ridutes,
areefg |nd F qequ%osele ed fron1 ?en, halgt re of
aPk or ary éna??y s s TutEE pete
hahe cqmpwuzdlefeianudgln@ @m@upheEﬁzmqﬁaesomfmemhraable
bri dging groups Z for use in the conpound of fornula
(V) are those known in the polyner art. In particular
t Beytdlilgl adelaptd amalbyr sudsst isubedswifiiyliegr oupPsmehteh
”Q%c&ﬁmkﬂ&%rﬂgﬁﬁﬂﬁﬁﬂggmgﬁﬁgﬁn atons. Suitable optiona
substituents for 'bridging groups Z include
per hal oal kyl groups, in particul ar perfluoroal kyl
OROUDS:1 231 PaLLiCHh BT Lo ARLET L6l RAERHI FBN o ilEing
bridging group Z includes one or nore acyl oxy ‘or ester
gfblipsation pareianfsarl 2¢reusendgi wetiyrtdepiefetidonuia z
| S §c LA 1 A wostrsf/085YE A (t\{le) cWRes S Roe %9& Flpls eg%by
of from1 to 10, surtably roml to 3, each R14 and
RIBCOEPqLIdepePrierfiey 8 ect ed from hydrogen, al kyl or
hal oal kyl . Suitably R8, R9, R10, R11, R12 , and R13
are hal oal kyl such as_fluoroal kyl, or hydrogen. In
péPtH’%ﬁH%ﬂllFﬁe Whihe ugtng H&Fcﬂhoéf@ um%bﬁ FYS tHe this type,
cenpasindraf ifofmytad( Vit€ankailnsgatad eaphil &€ field, at an

I LAY o UeBy BB XS T Bl con

i ocboded heofw&ﬁ emng;miwagl at Rirbrand 0 84 5carne sagm’.

defined above and at | east one of Rl4 or R15 is other

t han hydrogen. A particul ar exanple of such a conpound

i Shédhe dnmmnomanbcﬁrefpantdanﬂ%rlylnuftéhﬂether depositing good

eggggitnf%tnlfoprg @oatﬂ%él ClnC ‘r:latrlgggcl'llaSrrrbfeorrsr,re o:.byexample in
chambers where the plasma zone has a volume of greater than

500cm®, for instance 0.lm’ or more, such as from 0.5m’-10m’® and



exposing the filtration nmenbrane to plasma conpri sing
a nononeric saturated organi c conpound, said conpound

W@ 9pios@sing an optionally substituted al kyl cheCTGBR00aK003644
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| east 5 carbon atons optionally interposed with a
heteroatom for a sufficient period of tine to allow a
polyneric layer to formon t surface . The term
"saturated" as used_herein neans that the nmononer does
netitedivaph FRAYL pne bBheslivers fasued elrothipi e have good
boads), ibet ween 44, car bon at oms whi ch are not part of

an aromatic ring. The term "heteroatom' includes

oxygen, sul phur, silicon or nitrogen atons. Were the

athyl4i6BAL Dod$ JMNEREPASBHRY W Nidd QEEBc8EPMo bk Wb |
be substituted so as to forma secondary or tertiary

aRF FREmOdPRE | Y Parsifiond I Ftine SGpSERRYtddbatch Tof
ARRHORMeat Bé Ing frekaeX@NPIm Wi &t e, abkaXya 0OURBeid
Part| cul arly suitabl e nmononeric organi c conpaunds, are
FRATDSE ToF A & VPP) WHEFeRIEIS REPISFAE 2IRIGCARIP TR0 DUt
alrie ne&dep@ﬁﬁ,erkm{oylgseé et &@cﬁﬁ@@mrﬁmdrcﬁggner&adaqgeg
a yl_or ar ptio ubstityte
BTG R Lo U ksl i e TresY | e aRkpaple
OShahﬁzl oal kyl group and X is a bond or a group of
formula -C (O O (CH2) XY- where x is an integer of
from1l to 10 and Y is a bond or a sul phonam de group;
oTha qaobpr -mgy0joePR23e{10ble Gk instrer eo RZBLdvs farybatch
o) LLy bsti t ut is. 0
1?11.;51 e%%gs g,]y 13: o%%}aﬁgjﬁlp%ytlesge%gl?‘psf a%d igﬁ%é’ltf'o’f%r §he
pfm@edonhmmhzxﬁeuee,stw sal]Low itim cbvtehetllimﬁrd Gn. a

Sui r 7 nd
Rg%ﬁtgi?%%%lpﬁ%r oal gg?%&?)ls Qﬁﬁ@%tkeﬁll cﬁ%ﬁ%l%t&a%?%r T the
statdiqghrcape, Ux@whedsm qmylltn@lmd@cey@am fiosi erea@sing a
v f r
D R R oy T P C sy P AR b Bl nign
cer e RLOPS, %llﬁaEPWVEthGﬁPil 2@%&%@@1@1%% dagice with a
p“ﬂl@t@@h& {40m 6 10,dde CakbeD; ALOTR, bgr&f)%ﬁ)qleytg%;rocess
is a haloal kyl, and nore preferably a perhal oal kyl
gfbwatﬁaﬁtm%fﬁhr@rnley at peresPRSF baltkgis SgF du pDrofC_lf?é? niel a
QELLtingWBRE &ned $o@MHMRACRgOfcalks@r, MOre, suitably
from1- g and preferably from6-12 such as 8 or 10.
Were X is a group -C (O O (CH2)yY-, y is an integer

mu Sy eV ses- 1 &Utﬁ@buﬁzea@a&erccgrrp&uees |9 asskbbedl ar,
is from1l tqo 5 , preferablg?about .. Suitabl e

sﬂlrlp%ﬁéﬁfld%emﬁﬁswlﬁb?h Vs RERRIEH9RGEE BY F JIEHIPS 25 N
(&ﬁ&ﬁi@g m@«4 leﬁ R23 pérﬂ)tﬁflallﬁnthélwéﬁblr@ﬁe% %&: Ky#l%nthetic
such as a articul ar methyl or ethy e
BERERC Bt s Heb s RS KEnEaY of (e

invention preferably conprises a C6_25 al kane

tio aII bstituted hy hal ogen, i i cul ar
D hetos FupH BEn. hel Ryo8 Tt BB aa i Reeoa o
Acbmrdmggatblcanmmhealcasmchbd tdsr@mllyxgepassm@abl agnp]& of
formed by expos ng,the. 111 tration memhrane o pLASR ong
co rising a optlonaT1 y SUBSTTT Ut 600 yne

saffecivspt pashiod ltbeafildwaalpmlrgmmrlaoel ayex cta@stm mr

OB ALIE SULHRES <okt BRI My %@@@M&% qguppLnds used in

i'nventl rise chains of carbon
atons, including one or nore carbon carbon triple
b?ﬁ‘dfet Eh%ufbﬁéf"'%sgé& be 1Pt hoaa 1ok 'p%%?é’sset%e%éé‘ & a
het er oat om and may carry substltuents I ncl udi-ng rings
apell prarés el uhktqrorakber AUpydserazisine cepRhi v, dePOSlted by a

plasma polymerisation process, for making a filtration membrane



whi ch may be straight or branched, have from2 to 50
carbon atons, nore suitably from6 to 18 carbon atons.

wWab@y/0smy2 be present either in the nonomer useRCHEB2008/003644
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‘I's a bond or a Dbridgi

starting material, or may be created in the nonomer on
application of t he pl asma, f0{9 exanpl e by the ring

openi ng Particularly suitabl e Tononeric or ganl C
conpounds are those _of formula (VIII) R -CC- X R25
(VEPigtamtere g lngbt¥den Suahkyt  thafcFearikiAh they are

haliepd kodd atrafylciephipgal | yusebsté tﬂh@@obyrmﬁi @ndX1
nd R25 i s, an_al %{)‘7

CPXFB%CFWOHOFO%‘?mgSgFggp r ou%&ﬁ%\?l 35 JeS5STiPeR &P

hal ogen. Suitable bridging groups X1 include groups of

"RLEAEEAH AT s S TR sy SRR Rl

Seksmfllyr waBhi ﬂémemcefta‘a ror hetomdhyipgadtagratatic
[ dependentl ected fromintegers of from1l to 20;

[
aﬁa SRS $°h }&Jrq'ig al kyl, cycloal kyl or aryl.
Partl cul ar al kyl gr oups for R26 include C 6 alkyl, in

rt I fe(m]]arls ne%éql_yl %F%’}l 8{r§n %o?éé%lz%r
it is genera pr e erre ave from1l to

6d¢atbxjmtab0n€ata Swirt abé efmr@ahkylm@maps $okd RB4E-14PO2E
i T S he |

PP SRy SESEPE L BRe P P PE e
Prsebw atrjiq/ rhemie%rofmmbsar‘rﬁﬁdwegbﬁut Prterreetra%mty W@Cpgrdance
a h and ref abl r
par e’thod o  f uor Oa J.IOII %e?o u?ogr‘?c!l kayflta;g glﬁ
V\,heslelntg |131 aausmcegerdaof (1) csrhower er;e srwstuabbyof rmmnbranes

1 O pref er abl fro 12 r
par laE% arlneﬁ%c%lr(freér{ft Epeathe m%ﬁﬁ%ld a%sf ?(I:}rgrru)i]\Q n(t\} fll efore
| Sep eﬁﬁfrﬁ(ﬂUQﬂ Qh) @@imﬁlﬂgalﬁl QQUEQHG (SGB:E) SarfR 7 cf | éq)ows the

where s is as defined above and R27 is hal oal kyl, in

DAFEREER A BePRFHASOAPKYFE s1hang aftes- (AdefPaBRRNL using
9hQUPnd iR G8Fcha-inkvRnanet hefngenbodi nent, the conpound
of formula (MI1) is a corrpound of forrrula (X) CHC
(OO0 (CH2)pR27 (X) where p is an integer of from1l to
2@xa@pte R27 is as defined above in relation to fornula
(FX)_‘bo_ve in particular, a group CBF17 . Preferably

se, pis an |nteger of froml to 6 , nost

]prAefself%JA Wraheubrahes @bgerp%@fm@ehe&; Q{u)k(;lcj@&p@nl@dss CHgf o
ormul a are. conpounds o ormu p
(@ﬂéyar@rlene( LH wedrenp mr%brfglederrhioasa a&g’?%ﬁn H%a plasma

pRibredhay. | Saliplesq deEaswtea‘a' m:edea;bm/cedbuhtbna plasma
partlcular S efl reI ion.to
PR (T2 PIPBAAET LTS ol BBRESTHS prine Cnaftoer

C@HBOUdSdeedlfedf o6 el 1(iXkl 9 f GiHE (r@lqﬁim\di (gRs26) ar(cCHﬁ“) gapours,
Rzg'tal(%lﬂl %S\M}_?re gontrogﬁgge ICPI Ia bovlgc%/emb%tat f?ow meter and a
pamxungrl arjdcsot or Rﬁa&oerases:he:ﬁnomedaarﬂmpeoanlatre.
particular is hydrogen, and R27 is as defined in

reI ation to fornmula (1 X) , in particular a group C7F15

, Tee chmpoumdsso¢vdarargHat XidtiweeCHE {TOHAPPNE¢ R base

g)rt SeRed S@zi WELALB he1 A dekbnefk AAMBer P Jd" scen

| |

until a pressure of 80 mtorr was reached. A continuous power
plasma was then struck for 4 minutes using RF at 13.56 MHz at

300 w.



defined above an in particular is ethyl, and R27 is as
defined in relation to formula (1 X), in particular a

wWQe@a05a88F17 . In an alternative enbodi ment, tPE/GBROPRO3644
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nononer used in the process is a conpound of fornula
(XI'V) R28CC(CH2 ) n SIR 29R3 1 (XIV) where R28 is
hydrogen al kyl, cycl oal kyl, “hal oal kyl or aryl

optionally substit ut ed Qﬁbhalo R29, R30 and R31 are
rBéRt P I0sh el etfl o RTaNRB T adsicag RexQAeqyhacylate (CAS

pﬁrztjg@lg,ng &1 A kykm@ra al koxy. Preferred groups R28
are hydrogen or alkyl, in particular C-6 al kyl.
Preferred groups R29, R30 and R31 are Cl al koxy in
particul ar ethoxy .In gepneral, the filtration nenbrane
to be treated |stIaced 'thln a Iasna chanber
together with the o rohe ﬁg i n gaseous
state, a glow di arge, ,is’ignited MAthI ¥ he chanber
and a suitable voltage s appl i ed, which may be

pul sed. The pol yneric coating may be produced under
bot h pul sed and conti nuous-wave plasma deposition
COHRIIATOBREE DL Ep S eEh PIRES AL iy B Bref 80 od 1487 et Per
ahi e ah@sere ¢ARLRHE! s@iftdhBE €93 ididseangl Shat Be 30
formation of a nore unlforn1golyner|c structure. A's

UBEFIEFEPAS e 18R RS AR o ef PalSe 865 imgt 8¢ a peak

I 6dWRI1S olf01 QAR R 4U aRDUtSs . €bh hedmpAle@D6n O£ ithe 40 minutes
m xture, as well as aerosols . Precise conditions

U P IRAME WPYHRF PRESHEETFS PREr#LoRT 8 thakles Hioseasing gases
aineffapetiry eamnmer cmmﬂer\/awcﬁi@wwaag dean tfoaﬁbgé s

such as the nature of the ¥ g"tﬁﬁt

MRTBTSATE - t PRt CE PREI /A é‘eBo %n"teﬁje tr‘ﬁata o efrPSnPressure
Wi It hiet mesbreate sandl éhereporedsi ze etc. and will be
determ ned using routine nethods and/or the

techni ques. Suitable plasmas for use in the nmethod of

t hiee iporent i on dmlrmdetimnoéqhbtm ber it pdsaras usitic ha s

LhoRE SneLE R D hadlof equencles (LRE) l.argeyes

orodirect "eurtent op era

atasplvespda ofNaih - ablmﬁmﬂmerlcamﬂux;sapés a%dr evwkaowed in

[ rt, .| rel e

ot R Biutnered (oA By Shans STERRLR AEACKLER R ing

nelyerjeadsefot gnagdrenas e g@geeagmwkasﬁﬂsclﬁﬂnéﬁaﬂlys used

t @éechceomaiﬁ %%ntfewaef{dp% %mgwécp%fceégpﬁ{és ' BubLon,
Parti cul ar

asnas ener ate exa es of such
e@mlpqmmalam@t%@ém been fusmbir aRe A et |Cﬁnvwmaﬁogg%1 to

apgd, W02,28548 L4k, ﬁaﬂyte%@erp&mva%%%@és pla%aﬂﬁacterla

generating apparatus are availa The gas present

wEER @eenhéalpﬁ%né%hdﬁa%se?lsmydc%mﬁté@na YapIHtieR the

"menlﬁboﬁlew Bisbonl s r@é’coﬁﬁeﬁ@@@' ned Myt B, ayGaLkii 8F ration
in particular, an ine ggfs such as hel i um or
q

aﬁ@%ﬁﬂlquﬁéa{ﬁifw Hﬁﬁdlﬁf’d%kt SALREPR uMRCsPRESS) -

preferred carrier gas as this can mnim se

fragnentatlon of . the npnoner. Wien used as m xtu

t FeS rRAT&E] éz%\rﬁﬁfﬁtrébb‘fl‘t%é‘aﬁﬁnS%ru‘\HﬁBE?dtadldcéiFF?%‘?d
gasmb snedi L abinovdetiar maed itnapcead dangervbpdrtively.
procedures which are conventional in the art. The

anmount of nononer added wi Il depend to sone extent on

t e Nadsunesofhdwehpar ih CtLHeaIUnﬁBG@ttm:r n{eelblgnej,seiﬂlﬁ pbee sizes

of the substrate, tre
pﬁ ?ng ERamBereaed Ce%%le eéﬂag ’N@é hlS resu{]ts
Cconerentamagal teharbepse mmmmre;sambélpo\zetedto the fact that

the sample is not chemically resistant to NaOH. However, the



an amount of from 50-250ng/ m nute, for exanple at a
rate of from 100-150ng/ mnute. It wll be appreciated

whowewsis12t hat the rate will vary dependi ng onP@Hi6B2008/003644
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15

reactor size chosen and the nunber of substrates
required to be processed at once; this in turn depends
on consi derations such as th nnual through- put
required and the capital outlay. Carrier gas such as
hePFairilize 38 iRdy lagae by soeséantitin thgnsreited asebIvie
eXAi R iay & Kahe 1efeiromBod0rss andakd. CUlidrefore, the

centinetres per mnute (seem for exangle from

15r SRS Pt Fhst 3aTEds, frem NaglH atbichondherpeee size
car$t:8hbug@asnWidd ke tRaddel b3Ngge Afadur QRdON .10
1: 100, for instance in the range of from10:0 to

1: 100, and in particular about 1:0 to 1:10. The
PER&nse rati o selected will be so as to ensure that

i f|éNN rate required by the process is achieved. In
séggi%agge——%—éﬂgﬁhﬂgﬁgﬁ%ﬂgﬁﬁﬁ|nuous power plasma may

behstpatek si oe dmsiﬁnb&tidﬁs1df0ﬂhéEE{MyBDBESmémbﬁHﬁe samples

ut es, for exanpl e, fr nut es
2%% re an te qggéFment as ??%&} ﬁ%’énmtééﬁégen ?EﬁLalso
emeasunqg thaThdlp@rﬁDBDﬂ@ﬁdHﬂUk&htmﬁbn Mselfomnﬁadwlyetnarrow,
the (:SnurlfsagSVaéoa tel'(])%t 90].“ )ér]:’rg]éll.sata! orilgc UrS Fer the
coa%lng "'gr ows %N the surface. %%epﬁre freaty ﬁen ?
malye 9 @@mblu@u@d voefldrizavmroOmMeno s sAewt dodticBahiiipnoof h@re
Fﬂ@ser’ Tgﬁhﬁﬁ%&%ﬁﬁ N Qe QELM an o QRLL, 088, or INE
asma i st swtalysvvltc drtoapuls pl'asma to

at@e@wmmlemémrsﬁatamﬁam tor beepd, simnilfégsnt whicifetrhace
TBOGHER kfie PEESERize 41 @Jlbu@_@éﬁ 2 gLow, i SGRILAE, | S
suirtably ignited b app ying a frequency voltage,
f ordissediipbetat I@lSGR@&alnﬁhNQaféeQﬂﬁﬂ PEgdtisitrgatment.
el ectrodes, which nay be internal or external to the
chanber, but in the case of |arger chanbers are
generally internal . Suitably the gas, vapour or gas
m xture is supplied at a rate of at |east 1 standard
cubic centinetre per mnute (seem) and preferably in
the range of from1l to | O0Osccm In the case of the
nmonomer vapour, this is suitably supplied at a rate of
from 80-300ng/ m nute, for exanple at about
120ng/ m nut e dependi ng upon the nature of the nononer,
the size of the chanber and the surface area of the
product during a particular run whilst the pul sed
voltage is applied. It nmay however, be nore
appropriate for industrial scale use to have a fixed
total nonomer delivery that will vary with respect to
the defined process tine and will also depend on the
nature of the nononer and the technical effect
required. Gases or vapours may be delivered into the
pl asma chanber using any conventional nethod. For
exanpl e, they may be drawn, injected or punped into
the plasma region. In particular, where a plasm
chanber is used, gases or vapours may be drawn into
the chanber as a result of a reduction in the pressure
wi thin the chanber, caused by use of an evacuating
punp, or they may be punped, sprayed, dripped,

el ectrostatically ionised or injected into the chanber
as is common in liquid handling. Polynerisation is
suitably effected using vapours of conpounds for
exanple of fornmula (1), which are naintained at
pressures of fromO0.1 to 400ntorr, suitably at about
10-1 OOrtorr. The applied fields are suitably of power
of from5 to 500Wfor




exanple from 20 to 500W suitably at about | OOW peak
power, applied as a continuous or pulsed field. Were
waois@d/o58ut ses are suitably applied i n a sequenP€l/GBR@R/003644
yi el ds very | ow average powers, for exanple in a
sequence in which the ratio o£ the tinme on : tinme off
is in the range of from 1: 500 %0 1:1500. Particul ar
exanpl es of such sequence are sequences where power is
offlfops 20-50 ns , for exanple about 30nms , and off for
from|OOOrs to 30000nms , in particular about 20000ns .
Typi cal average powers obtained in this way are 0. 01W
The fields are suitably applied from 30 seconds to 90
M DUt £Sne tR6AT B8 AR M nkEOM Ry 1R 80s MO eSS, réePand Agitration
upon the nature of the conpound of formula (1) and. the
S f PPEPERTSn SAefUTeiRed SR EI Y IacHPesiiY SRARDEY tFeddoPs
OhestfddcCitent Yy d43E cb@p ACCIMada} @ d8Hrbbpl 6r fluorocarbon
menbranes. A particularly suitable apparatus and
nBPRYEESF 6° BF oludioRy Fiﬂ’%/]rﬁﬁ”ﬁrdﬁ &Meshf psurtace thereof.

accordance with the invention is described in

005/ 089961, the content of, which is. hereb
! Roor pOrBT Bt P ErErEncE. CFHibar PREERH A EnERUERT I,
10 hifgbt vad ivie mehisrdrer S sofubbjecx ttypeaudtie phashmgi S
created with a voltage as a pulsed field, at an
average power of from 0.001 to 500Wm 3, for exanple
aB.from PedPH bocdODWoBoantasuilt abl glaim {2 ehede DO Heo
0.5WnB. Th condi tions ar. rii r sult.ahl €
o réu?ja(r‘e%loes iff1L ?ﬁga%looél d maﬂgf%ey l%n |B? o% rﬁc %Hot zlteilt%(és&llﬁﬁrglrgrcge
chabbersl,. for exanple in chanbers where the plasma
15 zone has a volume of greater than 500cnB, for instance
0.1nB or nore, such as from 0.5n8-10n8 andsuitably at
about | ABrethive hagerdingotmedliim thivbenein Hapge sgobretic
[.C: th. i Lons of the chanber
QF?P%@%9§£F§E§§ sgsaggf%gggggaﬁbdate the particul ar
filtration nenbrane or batch of nenbranes being
t geat ed. FQfod RSLAREE g 38NEhE! de G4beLd Charhers PBYins
be suitable for a w de range of applications, but if
20 nebessHr yEheePbigit dsoPuted-angul ar chanmbers may be
constructed or indeed cylindrical, or of any other
sui t abl e shape. The chanber may be a seal abl e ,
cént ai AeFetRIS FCFBREFY tRafBh ProOdsERS PRFCedinggytaims
CQRBEESE dhRl RbSortd 1QuUL | &dpduel bherdinulikatipn
menbranes, to allowit to be utilised in a continuous
process as an in-line system In particular in the
latter case, the gpressure ggnditions necessary for
creating a plasma dkschafge within the ch@yber are

mai nt ai ned using hi v punps, as is conventiona
725 for exanple in akevice wi BA a "whistling |eak".
However it will also be possible to process filtration

menbr anes at atnospheric pressure, or close to,
nethate gy, t Re andeR’ faoe imdrsiridengly esddstted frort Mydrogen,

a c t L hventi o]l i ) 4
FERET bt oo aEk bl A A PR DR S EANER Py nadep e
agsdesgrduped-Bbovere| R par & callarl, or hea krerifivanerup ehd X
30 @ i%ygt}p&{ ;© apglt%ﬁ?r&f‘: fBRLEld a!—’C (BY§ [’bf?ﬁnup—%)ﬁ@}@yﬁ &N€.an
In"yet a further aspect, the invention provides a
mérhedevfoff ifrpmrl g 40| podid,1ssai Bomdtdtod evhphrinsimage
PasSLp0 & $agPb, Of (o) LUl (dH, pUONE-L 1A E8LON optionally
menbr ane as described abové, and after use, washing

t wabptityted b hekor 2nési & & daust it Grorothard ct égnPngr an
solution in preparation for reuse.



In yet a further aspect, the invention provides the
use of a polynerised fluorocarbon or hydrocarbon

W@ omvisg12 deposi ted by a plasma pol ynmeri sat i onPEr/G82®8/003644
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for making a filtrati on nenbraneresi stant to chemica
attack, such as that to which_they are subjected
during cleaning. Suitable fl ocar bon and hydrocar bon
coatings are obtainable as descri bed above. The

i AYERR9T0RTWEFP™ nowCbé 0 partqvddedr thatdeder e bedi by rwayisfother
exgaple, with reference to the acconpanying

di agrammatic drawings in which: Figure 1 is a series
of graphs showi ng the pores size distribution data for
the filtration nenbrane sold as E-14PQRE sanpl es,
photted as cunul ati ve oversjze curves; wherein (a)
shows T HETESUPESOT I PenBr G Wi PRBERIR tost ARAROYNS of
aceandange) Wi ha teepseidadt ebrihies i qegntion before ()
and after (A) washing in caustic soda; (b) shows the
results of nenbranes treated in accordance wth the
met hod of the inventicap=diefrdére () andrpfter (A)
washi ng in caustic soda; and (c) shows the results of
menbranes before () and after (A) treatnment using the
meltdred ROfig ks dademdd dm; caath Bxapl @ doMésingt est fdkmula
sg*fﬁs of menbranes were produced by subjecting a
pol'yethylene filtration nenbrane, sold as E-14P0O2E, to
a plasma procedure. Sanples of E-14PO2E were pl aced
into a plasma chanpber CESSI ol ume of ~
300 litres. The cﬁgﬁﬁgyhagggég% égfedqgé¥gupplies of
the required gases and or vapours, via a nass flow
CORU SO ghaapdlor gl Giid ; FBSS, ify| QW Rt SE lamy%jnggéﬁ,”%l_w
injector or nononer reservolr as appropriate.
c%ﬁﬁﬁeroﬁagke@aéﬁéﬂéduto between 3 and 10 ntorr base
pressure before allow ng heliuminto the chanber at 20
seemuntil a pressure of 80 ntorr was reached. A

chnt i MudirShpevercpidsat dasl aifferd shetrde ftbe gompawnpdest
USd AG1RF (8f 1356 Ml o30QWuAf t@rrthis period, IH
I H 2H, 2H heptadecafl uorodecyl acyl ate (CAS #
27905-45-9) of fornula was brought into the chanber at

a9 s at ea Gfethd@ HEddIQM3MEo PErai NUKe ANG: the BbATYRAG of
swtched to a pul sed plasma at 30 m croseconds on-tine

artF 20 2ni 1 )s dSoRdSOBITIAG RE S0 5edkVpower of 100 W
for 40 mnutes. On conpletion of the 40 m nutes the

pl asma power was turned off along with the processing
gases and vapoursiyand t he chanber evacuated back down
to base prégsure. lThe chanbgsFyas then vented to

at mospheri ¢ pFesSur @and™he refbi@Rg sanpl es (Wroved.
The pore sie disrf bution of both a treated and
untreat ed nmenbrane was neasured both before and after
i mrersion in caustic soda (NaOH) solution. Caustic

S(ﬂ'd?re( Naaq_g é’@%le'f@ﬁgd ii@l Q:tﬂgirﬁ e@,t %n@s_xi i? ia%# @n@@&ppr}%mfrom

of many cleaning and sanitising chemcals for

nerf% dnes. For exanple, Floclean MCII is used for the
renmoval of foulants conposed of organics, silts, or

bi ol ogi cal materials from nenbranes and contains 1%
NeOH; gfi FEEEREVRCTUL RGN diyadm By R §ig, the compound of
pedysaachavi des1nand, haotehbpr {dRMBIBE@NES abY1ate.
hydrol ysis and oxidation, a solution containing O .5N
NaOH is recormended (C. Munir, Utrafiltrati on and
Mxro A inethatli &dcddaindbook , amdndnedot i e, peRE RS aims
ki

The hores, 81 49 9ht el Bl 0a e & 19k 4nhE 8213 a0



menbranes is shown in Figure 1 (a) and (1b)
respectively. The results show that in the untreated

WOoremwposise2 t he pore sizes have been increased PCT/GB2008/003644
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consi derably by the NaOH This results from danage to

the pore structure, and pointé to the fact that the

sanple is not chemcally resi€tant to NaOH. However ,

t hepore size remained largely constant in the treated

nefRR Hitd onneh ¥ere g aagheyfilsehargofisNaok ted i witthnpesaid

ThRLRSL! Canti g JJ183 Rt get s from

NaOH attack. The po}rjgegli&})z]gegi gtgr?gpul{li@%ﬁ gg%icﬁ'ot

changed by the NaCOH i mrersi on. Exanple 2 Effect on

pore shzgt@lbdt heal ety ThecPone 151 Re MlsSt 1 ?m@%lc&fage is

t he E-14PO2E nenbr ane sanpl es before and after

t feat MOHET aST eS8 #Betci P %¥xampl e 1 were al so

neasured. The pore size distribution was found to be

narrow, which is advantageous for filtration .

a@%1icéﬂ@%ﬁ%§9 AREME e TROERYE onRefbr ShfEESwo I oF HahAd 12

neinasiiaedhdi sd rddoet i ONpWifscPOie §i ARMmendaki MGACEOURAS ratio

ngtﬂf eLrors Lntthe ngesurene t technique, there

apbeal’s 8 B rio TGP T T CAntRdF RS drPBHEeC betiier FPRR to

por®i.ze di stributions of the two nenbranes,

indicating that this remains unaffected by the

treatment.Clains 1 . A nethod for maintaining pore

si¥e of methedsabterdiingt tatimon omendf arleyimsabdtaetottherein

c ISl [ said filtration nenbrane to a ..

pﬁg§%£§82%%§§§$§§Q§phyafégﬁ%ﬁ%?ﬁ%np%ﬁFﬁo?d%%%%dﬁ applied to

norofed tsat b rempoenea pol yneric | ayer on the surface

thereof. 2 . A nethod according to claim1l wherein the

reusable filtration nmenbrane is subject to caustic

wbzhi ny.me3hod Aapeqavddgate orldiimg 148 owled riim therpid ldiminary

vhelelil thtafaizabhectd [akhon JEmrane.d s, f a
. 4. et hod a

synthetic polynmeric materia ccordi ng

~to claim3 wherein the synthetic polyneric material is

pod yethylengr1 & fil%r%%&@ﬂ%é?&‘}%giMéhogggglg%&? t‘%feakQS by

preceding clains wherein the plasm iIs 6 .
NetFGHCecREFUHNGIt b o)y ohe of tlte ppreeddihglelins s
wherein the nmonomer is a conmpound of formula (1) where
Rl, R2 and R3_are independently selected from
hytir oferFeuaPRYS  EIHATGAR RY Mo raRy | 2Gsoridondl Ty claim 16
swishi § 5t €6 DY yAahet: ab1Rfet Sc da@e@up: X- RS where RS
is an al kyl or hal oal kyl group and X is a bond; a
group of formula -C(OQ(CH 2 nY- where n is an integer
ofs .f r amrkukab1d ﬂﬂd:rX’cc)i'Lén %&%gdn@ra(c%:ﬁz%)'dﬁﬁ@a{h@rﬂl@% 17
raup; .or roup. - P q t- ere i's
gFV1 ob?i%ﬁé%ﬂyegﬁﬁgéw%uted by halo, pis 0 or 1, q
is Oor 1 andt is O or aninteger of from1l to 10,

vi ded a er. is 1, .t is other than. 0O . 7. . A
b od” Bet P 36 Tid Brifants Wi Falfentbhpbuars 5 ins
frorsmiha ¢ 19anipd eao€ ohjopuind thtodgir rulfal € +d 9icGHRAsfbk &b
( . i S defi.ned i laim 1 or.,a_conpound._ .
SR v PR LA Tt O e RS R T weehing
vither €1t patdi RS masbdefd nedai pagdtdionsdlanibrRia ps8eparation
W%Qrgggge.Ci_iO al kyl, or Cx-iohaloalkyl . 8 . A

met hod according to claim7 wherein the conpound o f
formula (1) is a conpound of formula (I1Il) . 9 . A

Ry hodACGRE AL NG, 101 Ghat fleh WREL AL ARG SPMRAHNY .90k n
coating, deposited by a plasma polymerisation process, for

making a filtration membrane resistant to chemical attack.



formula (I111) is a conmpound of formula (IV) where R7a
is as defined in claim4 , and x is an integer o f

WO e@a0isstd 9 . 10. A nethod according to cl ai fiPOI/GB2008/003644
wherein the conpound o f formula (1V) is IH IH 2H
2H hept adecaf | uorodecyl acylate . 11. A nethod
according to any one of the p?%ceding cl ai ns wherein
the filtration nenbrane is placed in a
pl asmadeposi ti on chanber, a gl ow discharge is ignited
eara, T8, S5 B, G A A TR e e et
apgkcies dwlimggelé¢aniag-a power of from 40 to 500W 13.
A net hod according to any one of clains 11 or claim 12
wherein the voltage is pulsed in a sequence in which

5 t1R&.raffhe Bfe tareorfipd diP Cleime2bfar icdaih $hehegpyr Ure
from 1. 000 tRubrd00.s 4. a AsyriRed cassopdirig horarinl.
one of clainms 9 to 15, wherein in a prelimnary step,
a continuous power plasma is applied to the filtration

NBAr ange d9e LFRLNAY @L AN tuhetleah MHed syaehet ic
the prelimnary step 1s_conducted in the presence of
aPolpBprigdetersal A @QLYBFY S r ati on menbrane which
has been treated by a nethod according to any one of
the preceding clains. 17. A reusable filtration
menbrane according to claim 16 which is of a synthetic
polymeric material. 18. A reusable filtration nenbrane
according to claim 17 which is of polyethylene. 19. A
nmet hod of filtering a liquid, said nethod conprising
passing a sanple of liquid through a filtration
menbrane according to any one of clains 16 to 18, and
after use, washing the filtration nenbrane in a
caustic solution in preparation for reuse. 20. The use
of a polynerised fluorocarbon or hydrocarbon coati ng,
deposited by a plasma pol ynerisation process, for
making a filtration nmenbrane resistant to chem ca
attack.21. The use according to claim 20 wherein the
chem cal attack occurs during cleaning. 22. The use
according to claim20 or claim21 wherein the
filtration nenbrane is of a synthetic polyneric
material. 23. The use according to claim22 wherein
the synthetic polynmeric material is polyethyl ene.



