A2| NE- CARBOXAM DES AS ANTI - CANCER AGENTS The i nvention
relates to chem cal conpounds, or pharmaceutically

w@eweposBl e salts thereof, which possess B- Raf PCT/GB2005/002531
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inhibitory activity and are accordingly useful for
their anti-cancer activity anél thus in methods of
treatnment of the human or ani mal body. The invention
al so rel at e5[R DECONESSEN ATHON DE VIEH AN MEEHOD sai d
chem cal conmpounds, to pharnaceutical conpositions
containing themand to their use in the manufacture of
nmedi canents of use in the production of an anti-cancer

effect,.in _a warm bl oo [ . :
cl assitré?apreﬁﬁg I g?n ﬁ?iaggsp@ro]‘]t Iglgérl}oé Pﬁgesc g R é:aﬁtl?%ldr to a device
signal -regul ated ki nase ki nase (MEK), extracellul ar
gﬁgﬁﬁMMhﬁ unet ki nase (ERK) pathway plays a centra
role in the regulation of a variety of cellular
functi ons dependent upon cellular context, including
cellular proliferation, differentiation, survival, )
i mor tAat purdtyiand being abbgtogenssintly (removeedahinants entrained in the
Peyssonnaux and Eychene, Biology of the Cell, 2001,
9813 'e%bmel{yrin{p'%hﬁntf) afgrerMy iRabfippcaedly kterBebehggne environments,
recruited fo the plasma nmenbrane upon binding to

uanosi ne. trj : ' Iaf in doctor
A BTEEE HRURRBRR B S o AREA D Rg o ESAhiRG ot in doctors
Activated Rafs then phosphoryl.ate.and agti v : :
reErios. 06 RRRIRSSSHBPPERS P s il 6 %%léﬁ and disease
activation, ERKs translocate fromthe cytoplasmto the
noépedd resulting in the phosphorylation and
regul ation of activity of transcription factors such
as Elk-1 and Myc. The Ras/ Raf/ MEK/ ERK pat hway has been
reported to contribute to the tunorigenic phenotype by
i nduci [AgaddRTeRr {c kriiGabiotogical) rcontamifizts, crheinivdb peseent vapours can
growmh, insensitivity to growt h-inhibitory signals,

bdeh ¥ sdrfoub Hélﬁg;ﬁ ieﬁ ABIRSPBEIE of HlduSiHhPdroB&sing or as a malicious

ngl ogenesi s an nhi bition of apoptosis (reviewed in
Kol ch .et al.. Exp.Rev. . d., 2002, 25 April
rﬂ%{aﬁfgﬂ}%@t8§€B%%‘$P%°3.“"é“ﬁ§%%%%004386h. htm). In fact,
ERK phosphoryl ation is enhanced in approxi mately 30%
of all human tunours (Hoshino et al., Oncogene, 1999,
18, 813-822). . This may be a result of overexpression
and/ or Thaprasanpinvetitidoespekfetainseddet selpdonigitheigproblepe e
Raf serine/threonine protein kinase isoforrns have
been reported Raf-1 /c-Raf, B-Raf and A-Raf (revi ewed
in Mercer and Pritchard, Biochim Biophys. Acta, 2003,

1653, RBcdt@he tb REirsenBsct (Frhe\piesdht aiventibg bt is prdvided a method
arisen from gene duplication. AUthree Raf genes are

g%?@%égﬁgﬁi%aﬁﬁ u?t the kfé?ﬁb%sco‘%ﬁrﬁi 'tg%gt%@/@ﬂ: expr essi on

bnal tissue "an I n urogenital

ti ssue. The highly honol ogous Raf . fam| r Ve

over | apbi ngd‘B‘Efgmai A} A YT 'fnoich ki %eg?ntgg%’r}a{tlre:s ‘{119‘383%% fion-thermal
bi ol ogi cal functions_ (Hagemann and pp, Expt.. Cell .
Relasma gidier spBst freeradivpls arg produsedby §$w§| qonfamipantyyy the air stream
genes is required for normal nurinedevel opnent however
batdnettrlblddfedand B- Raf are required to conplete

gestation. B-Raf -/- mce die at E12.5 due to vascul ar

haenor phagi BeaRES@SvDYzbike ire dse dir agpeptnositpuiofrom the non-thermal
endothelial cells (Wjnowski et al., Nature Cenet.,

1 . -297). B-Raf is reportedly the mgjor
iggég?#ﬁwﬁéﬁ ved in cell proliferation and the primary
target of oncogenic Ras. Activating 5 somatic m ssense
nmut ati ons have been identified exclusively for B-Raf,
occurring wth a frequency of 66%in malignant .

cut aneous nel anonas (Davies et al., Nature, 2002, 417,
949- 954) and al so present in a wi de range of human
cancers, including but not limted to papillary
thyroid tunmours (Cohen et al., J . Natl. Cancer Inst.,

PN N PN PN NN NN\ ] . o Y e 1 o




R3, R7, Rl11l, R16, R20 and R24 are independently
sel ected from Cl1-6al kyl, Cl-6al kanoyl,

W@1006@03392 sul phonyl , C1-6al koxycar bonyl, car bapr@B2005/002531
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i V- (G -6al kyl ) carbanoyl, iV,i V-(Cl-6al ky| ) car banoyl ,

benzyl , benzyl oxycar bonyl , beﬁ%oyl and

phenyl sul phonyl ; R15 and R23 are i ndependently

sel ect®d f riaffothddigg amarormatic hydmoarbby ditoxlye air stream to preferentially
trifluoronmethoxy, trifluoronmethyl, am no, carboxy,
CREQGIRYfesidTRI0z8RE & thiith® BRFRYdm bé'&ﬁﬁéé'smtﬁﬂ@wr human exposure.
met hoxy, .ethoxy, acetyl, acetoxy, nethylam no,

et hyl am no, di net hyl am no, diethylam no, N nethyl-

-et hyl am no, acetyl am no, i V-net hyI car banDyI

ﬁ: I;Iyle]% %?H[P%T %gﬁi(gg,?éph%/q? I AH h%/ o%%Q 8&?%&3)’*‘3 invention are set
nethylthlo et hyl t hi o, nethylsulphlnyl
efontiis alapshs A¢e 8, indusive. et hyl sul phonyl ,
met hoxycar bonyl , et hoxycar bonyl , i V-net hyl sul phanoyl ,
JV- et hyl sul pharmyl , N, N-di net hyI sul phanoyl ,
N, i V-di et hyl sul phanoyl or -nmethyl- -ethyl sul phanoyl ;
or a pRaédrameybiaCabdnd apeanirahé Qre%éﬁttmﬁéiﬁbﬁoﬂlere%tﬁi‘owded an air
the provi so that said conmpound Is not

t hiQ)

(?rl H%?%gngt (gebg)gz%sgl\ﬁ’am gﬁienﬁe néﬁcﬁod&} to (gllrlreeﬁ gt cazgp%d of the

C to.a furt ct o
oo, gl Pl gt BBl & 5‘&%68 igaiglet radiation
the formula (1), as depicted abov wherei n: _Ri ng I S.
c &misiRg deiee, G’ erone Fetaf}émg| e"%ﬁﬁaei" ydrocgrben egpitter, and an air stream
heterocyclyl contains an -NHnoi ety that nitrogen may
bgenspttom by Whicks absiii stotaet ciyy be ggnenatedsaidedirested to mssza‘hrough or
Rl is a substituent on carbon and is selected from
hadross thet fien-theytagioplaknig ritivey,, ther UM wadistioet boitsing aleivico, the ozone
car boxy, carbanoyl, nercapto, sul phanoyl, Ci1-6alkyl, '
Cgat@lgklh Qbice befet t‘ﬁ@%&r‘&%rbo@eﬁit&?xy’ Cl- 6al kanoyl,
Cral yoxy N- 6al kyl yam no, N, -(C 1-6alkyl)
2am no, Cl-6al kanoyl am no, N (G -6al kyl)carbanoyl,
, 1 V- (C1- 6al kyl ) 2car banoyl , Cl 6al kyI S(O a wherein a

is 0Ot 6aLk , -(C . .

1- 6all k%‘%@é@é [ﬂ‘?é/l?ﬁfptlg[@i ﬁ/ ggé‘eﬁﬁ%yl' aspedt &f the invention are set
carbocyclyl -R 4- or heterocyclyl-R 5-; wherein RL nmay
béorﬁpm%mlsllwgahsmﬂtlmﬂéd on carbon by one or rmore R6:

and wherein if said heterocyclyl contains an -NH

noi ety that nitrogen nay be optionally substituted by

a group selected fromR7; R2 is selected from

hydr ogqme prededt ifenfion wilaiew Hey HobX Yparticularly described, by way of
trifluoronethoxy, am no, carboxy, carbanoyl, mer capt 0,

PG EREH IS PR B e o dverammat

al C 1-6a
frféaws%%?%ﬁ Sl e gt 4F QlerybnRbE feyice. fn aqardance with the
1-6al kyl ) 2carbanoyl, Cl-QGal kWl S(CCa V\herel naisOto
2 seqand @spaeb Rl YEAYP i V- (G - 6al kyl ) sul phanmoyl, N
-(G -6al kyl ) 2sul phanoyl, C1-6al kyl sul phonyl am no,
car bocyclyl -R 8- or het er ocyclyl-R 9-; i n wherein R
may be optionally substituted on carbon by one or nore
R, anRkefifing it the drawings hibberio sliewiy lan aéindegbmambitioiidevice which
noi ety that nitrogen may be optionally substituted by
a f t ;
o no%ﬁ%é?eésf‘a:ﬁcﬁﬁ ?ﬁleo tgat‘i’/[r?égr%l%w pQQ;@ch[Z a‘ﬁ{hlégldet% t% 1;% flo¥fpassage 12
i ndependently CR; n is sel ected from 0-4; wherein the
val ues of Rl may be the same or different; R6 and R10
are independently selected fromhalo, nitro, cyano,
hydr oxy, trifluoronethoxy, am no, carboxy, carbanoyl,
nmer capt o, sul phanoyl, Ci1-6al kyl, C2-6al kenyl,
C2- 6al kynyl, . alkoxy, Cl- 6al kanoyl, C1-6al kanoyl oxy,
N-(Ci -6a|ky|)amno (C16alkyl) 2amno

~A ~ ~A ~



carbocyclyl -R 13- or heterocyclyl-R 14-; wherein R6
and R10 i ndependently of each other may be optionally

WG ipsnI38L ed on carbon by one or nore R15 ; aneCTh8e@sM002531
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if said heterocyclyl contains an -NH npiety that
nitrogen may be optionally sub¥tituted by a group
selected fromRl6 ; R12 is independently selected from

hardr@0anoutitdl 6 exiink! fPom E)APRsagddYId) @%d a compartment 18 adjacent to the
trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

éqé‘ggﬁkg% %1A€a‘1 ‘tg{r{g@ﬁ% g?ﬂ g& énoa%gggérhﬁépwlasma filter 22, an
\{tré {?‘Eﬁgyj a{)f’r‘?iﬁ on e@lt 1& ngﬂCﬁy%GA? :?ghgg%ﬁ{e%‘smg device 26, and a

7V, 1 V- (Cl- 6al kyl anrbano I, Ci- 6a|ky|S(C» a wherein
ahS{d§°<@ﬂIQ§1 epitter) 28 fesripd dn ssage 12.

JV- (Cl1- 6al kyl ) sul phamoyl, i\ iV-(Cl-6alkyl)

2sul phanmoyl, G - alkylsulphonylanlno car bocycl yl -

17- or heterocyclyl R 18-; wherein R12 independently

of eachhoiihstredm geigatop @snpdolvjded @k picedt uhe dir dlec bt bbDthe passage
by one or nore R19 ; and wherein if said heterocyclyl

CONUBeNGr Sean]\EEneFROE1Y, ih MRk eRIbLERARR 198X RRtric fan 30 powered by
optionally substituted by a group sel’ected from R20;

Rﬂig | Selesc?ljic? L& g)?bawe%z{bﬁls ?%%[%16%) p‘r: 'in ?(9 c%¥%rgnﬁ?ng,18 of the

t PR FOF0 et ne OXy, ©car banoy

aij 1@ @ﬁxs agg,]ff%gp}géﬂg% a gx%ilgééﬂ %gwgﬁcq?f agr?;l’ssk Q%/al@ inlet 14 to prevent

1- 6al kyl ) am no, Iﬁi) - 6al kyl ). 2am no,
@ccmmeénwmwh@fan (vhile-iggpREptipRar bamoyl , N, N- (C

1- 6al kyl ) 2carbanoyl, C . 6al kyl S(O a wherein a is 0
to 2, Cil- 6alkoxycarbonyl N-(C -6al kyl ) sul phanmoyl ,

N, N-(C 1- 6al kyl ) 2sul pharmyl Cl1- 6al kyl sul phonyl am no,

car bocygé Yibn-thegmal pl@dmd aiter ZEiécﬂo)ﬂtroRecQEdj acehb tHecth 3R1& wnstream
may be optionally substltuted on carbon by one or nore

R%?thteaa'ﬁdlﬁ\m q4 Y1k glfasrﬁéﬁ '3 8519 Hé%@él caffAk 8k NRd %ﬂod . between
en na y

at mtrof e opt onal l'y substituted
i ssan@ff\?fﬂa %c“é‘f 38- T ot 9 e S tgppered by o
adlrect bond, C(O-, -N(R26)C(O) -

EPUpNURP D it (Psﬁa@housedseéﬁ(qumyt enl 18 o tho byusts 10.
wherein R25, R26, R27, R28 and R29 are independently
sel ected from hydrogen or G -6alkyl and s is 0-2; R3,

R7, Rl11, R16, R20 and R24 are independently sel ected
from Cith6zhthiglle 34£anb andderseydompdda réticutitddoftiansy dimensionally porous)
Cl- 6al koxycar bonyl, carbanoyl,

i Voﬁéﬁktﬁ@él%bflleﬂt‘éai'h*%ﬁ@‘éﬁe’ bekn dan(rﬁJm@ﬁJi k¥bba E8mpEsiRYHowever, any

ﬁnz benzyl oxycar ony enzoy
eI i S

trifluoromnethoxy, trlfluoronethyl, am no, carboxy,

carbanoyl, nercapto, sul phanoyl, nethyl, ethyl,

met hoxy, ethoxy, acetyl, acetoxy, net hyI am no,

et hyl amhq(ﬂlelgcttngﬁﬁyus @ﬁtlvﬂjed ghxmmzy peliits (nommally 3 to 4 millimetres in

i V-nmet hyl -i V- et hyl am no, acetyl am no,

N-dismhdigt. dasvoarnygain, \thetdiglectaic B8oghld be any suitable material to suit

JV i V- di nmet hyl car banoyl , iV, i V-di et hyl car banoyl ,i V-neth
Pﬂl@aﬁbﬁ@ﬁﬁ& |specﬂﬁ& hehdifdngent £t The HRlRtric 38 material may be

nethylsu phi nyl, ethyl sul phinyl, mesyl,

L

|V-d|nethylsulphannyl i V-di et hyl sul phanoyl or
-nethyI-J\LethyIsuIphanDyI; or a pharmaceutically
acceptable salt thereof. In this specification the
term"al kyl" includes both straight and branched chain
al kyl groups. Ref erences to individual alkyl groups
such as "propyl" are specific for the straight chain
ver3|on onIy and references to |nd|V|duaI branched

o e L Y r



Ring Ais phenyl. RL is a substituent on carbon and is
G -6al kyl; wherein RL nay be optionally substituted on

W@ 200600838y one or nore R6. Rl is a substituentP@RGB2005/002531
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carbon and is selected from Cl-6al kyl or Cl-6al koxy;
wherein R1 may be optionally sdibstituted on carbon by
one or nore R6; wherein R6 is selected from hal o,
cyano or heterocyclyl-R 14-; and R14 is a direct bond.
Rl is a substituent on carbon and is Cl- 6al kyl ;

e o R R 245 A 030 s o

ano. Rl is a su i tuent on carbon d is select .

f {2 nowers Ry FsU %ﬁ%sp Githe CORBFEPSIIAS 9ht lwsmg 195 The UV tight
opt| onal Iy substituted on carbon by one or nor e ;
weritiagtule 42s's slespessdad the passigeuls:, dovwnstaesan of the non-thermal plasma
nor pholino. Rl is a substituent on carbon and is
Clik&ad2k yhd coiheid @it wiflthseyoreatpisingddvicg 26ubst i t ut ed on
carbon by one or nore R; wherein R6 is selected from
fluoro or cyano. Rl is a substituent on carbon and is
trifluoromethyl or 1-cyano- l-nethylethyl. RL is a

iu*rjr:: qu‘ ?}LZO{?@ cﬁﬁ%ﬁg?@oa&ﬂﬁ : no§dﬂ§é{f§g§/ 9&%@?'46 gﬁsﬁgﬁﬁoécross the
SybsLL L o, ELBEDRTER Bk IS B! LS i e

are CR12 . X2 is N the other X1, X3, X4 and X5 are
Craating ofezeng gatalysieg Betesial, such aga midurgod tlmnan,ele@mzi manganese
X1l and X2 are N, X2, X4 and X5 are CR12 . X1 and X3
apridd§. X2, X4 and X5 are CR12 . X1 and X4 are N, X2,
X3 and X5 are CR12 . X1 and X5 are N X2, X3 and X4
are CR12 . X2 and X3 are N, X1, X3 and X5 are CR12 .
X2 and X4 are N Xi, X3 and X5 are CR12 . X2 and X5

are N ¥, éxy@c%@né@nllﬁ&ez%des %%ebl?ar%ablé"ﬁy&&&h%oﬁ%sewou 48

X3, X4 an N; e other Xl ,

X4 a are 2 ot her

afif? i3, 08 GRmparens 76 gfdns Golind 16, §5 2S%astarey efof Syeporating
coor Xi.and X4 are N, X2, X3 and X5 are

.11qaﬁdh%0%r@q\|hel9<zn the TeseEvoRa %r@dcppzmpo(nwgﬁéw@ &y which the

are N, X1, X3 and X5 are CR12 ; or X2 and X5 are N,

[

15 XasexBs Apdroksrban és disthargeh énteithe pRsagd 32 Fhe esqrioirt 48/ contains a

20 cthehydeesarbon emittey. A8cs- lgeated adj

sel ected from hydrogen, hal o, cyano, am no, carboxy,
C dighrRimendmatic Bydeydarbehy-foCbx&maplsydn absfmosudh ag @i Terpene and, more
- 6a| kyl ) 2am no, i V-(Cl-6al kyl) car banoyl ,

%/Q}éénmeeélﬁle@lé §f ffle h{@oBABYE leh‘ﬁtté? 28 {5 10@4ted at or in the
he{)er ocyclylI'-R 18-; wherein R12" i ndependently of each

0 ch{llt% ceﬁ&é P Y e}ésa“gﬁ hst éfttgé ﬁ\gltls‘?ﬁ%?@r@ﬂlnd&%sﬁ@ﬁn of the UV

wher sai cyc cont al ns

aB}gélNgm}{{g%?% A{L;h al n%sthsé&g%@p% agqr}%g%? %ﬂgﬁ l ; %/6326 The outlet 16 of

sel ected from hal o, cyano, hydrox am no, Cl-6al kyl

i " m%/ ths outlet 16 of the pas\,/sage 12 of the
Cl- 6al koxycar bonyl am no or heterocyclyl-R 22-; wherein
Rifpusiag h@. opti onal |y substituted on carbon by one or
nore R23 ; R17, R18 and R22 are independently sel ected
froma direct bond, -N(R25)- or -N(R26)C(O -; wherein
R25 and R26 are independently sel ected from hydrogen;

R20 is r ;
Ro3 i s %@J s rgg%{e Qul%%%ls%k lﬁﬁ(]%)plﬁﬂg x%a’ti@% E%a?tg lg/‘am@arbon to the
ar 4 and X5 are CR12
q}}tl(éjﬁiéz%t&e X QFQ e%?er c%{h%%zl‘)‘@aeéar e CR12 ; or Xi
and X5 are N, X2, X3 and X4 are CRL2 ; or X2 and X4
are Nt X1, X3 and X5 are CR12 ; or X2 and X5 are N
X1, X3 and X5 are CR12 ; wherein: R12 is independently
sel ected from hydrogen, hal o, cyano, am no, carboxy,
car banoyl, Cl-6al kyl, iV-(Cl-6al kyl)am no,
, 1 V- (C1-6al kyl ) 2am no, i V-(Cl1-6al kyl) carbanoyl,
Cl 6a| kyI S(O) a vvherel n a |s 0, carbocyclyl R 17 or

1T . [ o —~A N "




R20 is selected fromnethyl and -butoxycarbonyl; R23
is hydroxy. X1 isN;, the other X2, X3, X4 and X5 are

WERDR/003382 X2 isN the other X1, X3, X4 and X5PGr/6BERIA02531
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;. or X3 is N the other X1, X2, X4 and X5 are CR12; or
X1 and X3 are N X2, X4 and X55are CR12 ; or X1 and X4
are N X2, X3 and X5 are CR12 : or X1 and X5 are N
X2, X3 and X4 are CR12 ; or X2 and X4 are N, X1, X3
and X5 are CR12 ; wherein R12 is independently
sel ect 0 &Qr
otk by d@c@}}ﬁgﬁl‘ﬂ‘ ‘ﬁBn @k} h@ﬁnaﬁr?ts&)éfrx{o?&b&% ba/ mains electricity,

met hyl am no, phol 1 n

L0838 T S SSE o MBBEfab scivaly

vvherel n_R12 i ndependently of each other may be
opter gprb fF‘?/YE‘PIb@PWFD%%‘@“’@n carbon by one or nore R19;
and wherein any piperazin-1-yl may be optionally
substituted by a group selected fromR20; R19 is
sel ected fromfluoro, hydroxy, nethyl, methoxy or

pyrr ol THe Airldetontalizthation d@licctd be rppoduved il therform of a portable
-but oxycarbonyl. X1 is N, the other X2, X3, X4 and X5

a&é‘m&?&ﬁd tH¢ ce?ﬁztak§ tH dlﬁ@ﬁ‘%&ﬁm or)gﬁbstﬁtallg%f %ré%t&%e aAEernatwely,

: X3 1s N

r X
2@% aﬁfqu«zamg%m%ﬁg é%w%‘&%a PRl %ééea%eiaf‘% @%f?cei%ean%d Qigemain in
are X2, X3 and 4 %‘a’or X2 andéﬁ re N X1, .
xane st gnce iotaed. e lnferyiorsis dhererquitsble To byh gobdimited to,
are CR12; wherein: R12 I s independently selected from
hindpgfgiehor conneareial inptaliagions pad sremisisno, ~ car boxy,
car bamoyl, nethyl, trifluoronmethyl, am nonethyl,
2-(pyrrol i di n- | -yI )ethyl, iV-net hyI ammn,
i m dazol - 2-yl net hyl am no, i V-(2-hydroxyethyl)am no,
cycl opnpRié affenglr decoitiflimisheieRice) BYposRRITRRAYinafHeNMeation to be
N—(2 am noet hyl ) ami no, - [ 2- (di net hyl am no) et hyl ] ani no,

geéo%%#lflﬁgﬁ OFYE& AR yFsawgl?(ieﬂt fy! deAdt %lﬂmla e a1r W1th1n a building,

amno, -ne hydr oxye

i %ﬁ}’é l yér@gqggrggﬁyﬂ(m sﬁlg (51)!1 28{, p{@% %Wfi or substantially enclosed

mor phal i no, di_net

Za{qqygpwgwﬁwm pl.)fﬁﬁ],eph%lmng-ﬂqy gaéqaglfy At anyqlso decontaminate air in an
| - met hyl pi perazin-4-yl, 1-(

- bperomytside bionronjyenper azin- 4- yl,

t etrahydr opyran-4-yl am no, 2-oxopi perazin-4-yl,

|, 4- oxazepan-4-yl, piperidin-1-yl,

3- (hydr oxynet hyl ) pi peridin-I-yl,

4-( hyd"ﬂ’x&ﬂ%ﬁ@l@ SRk ASl gh(pthe]faﬂ I30 g‘én&)ﬁ% PYRARYriadibient air along
1-yl, 3,4-dihyd roxyplperl din- 1-

p'tlgge( gﬁs%!a%: gz 36' l E%riﬁ%}xsm%;l)rbggl%ﬁ 93& Tng)ay%g Irﬂélglgﬁly ihropgh the non-
ﬁéjég%apéﬁ?f I %n l}h% §¥cp1) ut&}}ses ’ghmchgggpngpc§ |of a non-thermal plasma to

pyrldln 3-yl, pyridin-4-yl. X1 is N the other X2, X3,
X4plasrdaliss’ theeourtitment perts Xf therair w@hiarthe Mielectric sarealndzexsral terms,
are CR12 ; or X1 and X4 are N, X2, X3 and X5 are CR12;
ortheXlougardrin® eb¢otrobs iX2theXatoatic SXF&C’&III‘@ OIRh2 elemientd2 camplising air
X4 are N, X1, X3 and X5 are CR12; or X2 and X5 are N;
Pnﬁe?rpa@doxﬁe@aﬁ ﬁ%gen) a‘f‘@ Qék@ité&’ bikBe interish dRREOAIE Meld/generated

ected " from hydr ogen, | oro, brdono, cyano, am no,

c
B top BT Pema R Eﬂ‘ﬁh-‘/ﬂ*ﬁ‘% L0fE% BEBbiGH, The energised lectrons
i m dazol - 2-yl met hyl am no, i V-(2-hydroxyet hyl)am no,
cycl opropyl am no, 2-(hydroxymnethyl)cycl opropyl am no,
i V-(2-am noet hyl ) anm,
i V-[2-(di met hyl am no) et hyl ] am no, 1 V-[2-(
- but oxycar bonyl ani no) et hyl ] am no,
i V,1V-di met hyl am no, i V-net hyl -i V- (2- hydr oxyet hyl ) am no
, 1V-methyl -iV-(2-nmet hoxyet hyl )am no, net hyl t hi o,




pyrazol -4-yl, 3-hydroxypyrrolidin-I-yl,
3, 6-di hydropyridin-1(2 )-yl, imdazol-4-yl,

W@06a03388- yl , pyridin-4-yl. Therefore in a fupP€teB2005/002531
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aspect of the invention there is provided a conpound
of formula (1) (as depicted abfove) wherein: Ring Ais
carbocyclyl;RlL is a substituent on carbon and is

Sieleeéd &QerET Qlﬁ*oﬁéh @allkidns OHowkv&alikidx i nohkdagiis ehiittedrue to the
be optionally substituted on car bon by one or nore R ;

a8 i 4 S B e o
; 1 X4
aﬂgerf § i SIREBY NS St‘lsfﬁg'\%egﬁg) gg&ergfg%ﬁfﬁgipﬁ%%? the %(rﬁg%am such as

are N X1, X3 and X5 are ;. or X2 an

X2, 2B O%ho Thes frge sadisals are R il Ot 408 1T O i?lée hydrocarbons,
cyano or heterocyclyl - R 14 -; R12 is independently
serigamit eghsés; cmd hyaitidge mypitellyo 2. 5c pimnmetresriand bebaw, baeh, as bacteria,
car banoyl , C1-6al kyl, iV-(Cl-6atkyl)am no, L
Glinfsas, l@)ébl)es,Z 'ﬁh@oulﬂé/aﬁdibd&&h.thl}f&hé basDitert elements or compounds
Cl-6al kyl S(O a wherein a is 0, carbocyclyl-R 17- or
h@ﬂpé&gya@ﬂy%s@o;&ramﬂ\her ein R12 independently of each
ot optionally substituted on carbon by one
or nore R19 and wherein if said heterocyclyl contains
an -NH noiety that nitrogen nay be optionally

i 1 oct SHh EaTHed SRR FlT PP GAcigpa i hisient and surfce
hydroxy, am no, Cl-6al kyl, Cl1-6al koxy,

i acting, (01 {6 ARVDE Feaydnesr PEESBal Ropyevading mymalecnler dhick catalytic
heterocycl yl -R 22-; wherein R19 may be optionally

S tdassiing tortsethe @in atl af’ lti&ndibly&ctmin enateriabof ¢heRon-tRdrmal Rl8manaikidation of
R22 are independently selected froma direct bond,

- PhrBcdla m&écuidy(ﬁz@ﬂ@hds R efxempleRASva s Rgentsr &ithin the non-

i ndependent |y sel ected from hydrogen; R20 is sel ected

f 6al koxycarbonyl ; R23 is hydroxy;
nﬁ%gilﬂg ]%24 k%lnfbr% mg%%r 2; wherein the val ues of R1

may be the sanme or different; or a pharmaceutically

accept abl e salt t her eof ; with the provi so that said

conpound IS no

4- anmi néhe n()]p,gteﬁx}ap]tm;ts@}a ﬁlger(zg HY@@WF ow[ag one of the by-products. This
(trifluoronethyl)benzoyl ] anmo}phenyl ) pyri ni di ne-5-carb
oxsaenitchéned Tih éhee hip sredm leaving thh @ondlsgmet plasma fidgter 22. The half-life of
invention there is provided the use of a conpound of

f osad B ddp)ende’iﬁ ofegtimbsitriebditionh ané hselfRbeigg A powerful oxidant,
carbocyclyl; RL is a substituent on carbon and is

S %h@é}tlﬁ)gmfﬂr flf@uﬁi’staﬁ@ésk% 1l Hntikdé & Ke@&)’m W8 Sy Rler 'Iﬁb{as exited the

be opt| onal y substltut ed on car bon by one or nore R6;

grngllss nl§é< allcsc ;ﬁg{)l{aﬁ 1c%rgg<%a‘tgé§y 3&14' ggﬁéfémrl éncmlty of
CR12 or X3 is N the other X1, X2, X4 and X5 are

Cﬂ?ﬁ?l?eor X1 and X3 are N, X2, X4 and X5 are CR12 ©oor

X1l and X4 are N, X2, X3 and X5 are CR12 ; or X1 and X5

are NN X2, X3 and X4 are CR12 ; or X2 and X4 are N

X1, X3 and X5 are CR12; or X2 and X5 are N, X1, X3 and

X5 ar e ThRldr strdaf leaviag lthe hewthermah gladneg, filtgra2btherefore passes to the
heterocyclyl-R 14-; Rl12 is independently selected from

231(97“% Qi%ﬁf‘em%\%’ﬁub@ ¥a3hd tlﬁf[ﬁlglpbhe %ﬁ’f&&ﬁi&lfng B84 the ozone catalysing
a

ky: Cl1- 6al kyl) , -(Cl-6al kyl ) 2am no,
N-
5k B B O AL A o

|ndependently of each other nay be optionally
substituted on carbon by one or nore R19 ; and wherein
i f said heterocyclyl contains an -NH npiety that
nitrogen nmay be optionally substituted by a group
selected fromR20. R'14 is a direct bond; R19 is

sel ect ed fron1ha|o cyano, hydroxy, am no, Cl-6alkyl,
Cl- 6alkoxy, (Cl 6a|ky|)2an1no

~A ~ - 1 . I T | [ Y. R T



I V-cycl opropyl car banoyl , norpholino,
2, 6-di et hyl nor phol i no, 2-(hydroxynet hyl ) nor phol i no,

wQEr@enesdsn- 4-yl , | -nmef hyl pi perazin-4-yl, PCT/GB2005/002531
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1- (/- but oxycar bonyl ) pi per azi n- 4-yl ,

t etrahydr opyran-4-yl am no, 2-oxopi perazin-4-yl,

1, 4- oxazepan-4-yl, piperidin- 1l-yl,

3light eatitng rrabdy2 hetk pebiedk dowh-thié pzone entrained in the air stream leaving
4- (hydroxynet hyl ) pi peridin- 1-yl, 4-hydroxypi peridin-

ik bplasthadiifl DY dflié"dbﬁh%@éﬁ tietndsh i acts to catalyse this break down.
plper|d|n 4-yl am no cyanoi m dazol - 5-yl am no,

5- ox0- 2, 5-di hydro-I -pyrazol -3-ylam no,. pyrazol-4-yl,

3- hydroxypyrrolidin-1-yl, 3,6- dihydropyridin-l(2 )-vyl,

A T R nidthonPa e G2pirboispseg e fige pdical level,

‘the sane or different; or a pharmaceutically

aensepartiplarly she leveleofddydrakyliradisals fPly ivethin Hag ais sirerm. These free
conmpound i s not

4radivalscal @ igedohsly bkidse-cobtaiamest teylaitbag fvBhin the air stream.
(trifluoronethyl)benzoyl]am no} phenyl)pyrinm di ne-5-car

boxam de. Therefore in a further aspect of the

invention there is provided t he use of a conpound of

for rml ‘?rléé)hévgssh% | G Fre@DQUfchls Y gird@htnm 'E_ﬂengir’%tlleém post-plasma

a substituent on carbon and

t fI uoro th o- ]

f” OHBITIEY bt WS 3 e Ty sHheau 5 Tog rigicqy uring the photo-
other X2, X3, X4 and X5 are CR12 : or X2 is N the
OPHEMIVeIPTOsEss. X4 and X5 are CR12 : or X3 is N the
other X1, X2, X4 and X5 are CR12 ; or X1 and X3 are N,
X2, X4 and X5 are CR12 ; or X1 and X4 are N, X2, X3
and X5 are CR12 ;: or X1 and X5 are N X2, X3 and X4 are
CR12; wis X8t powdibledtoadestrdy alKdf thézenel extaingdein@h 2ir stzéam from the
X2 and X5 are N, X1, X3 and X5 are CR12 ; R12 is
' gﬁ@ﬂﬁ@ TP YisBg |tﬁ‘é’U@draﬁira89i’a Qﬁﬁﬁflﬁ@ ﬁ@vm& QJL P 0zdHeVaRysing device

ano, am no, car oxy car anny

t E%fﬁxp? (t)‘i?l‘[%%aﬁ%}\ ha???l Xé/alr s%rﬁarp contammg 7 parts-per-million (ppm)

pyr
Icrypé‘?%églglp%lghﬁl {186/2 ﬁ%p o‘b@(ﬂhfg{é’tzﬂ%dr i et h z}%gncgnﬁ%o r;lgus potentially

i V-(2- ammethyl)amno -[ 2- dlrrethlamno)ethl]amno

_ pesults itban eRgRPINSARLrationin Yee padel aRiSA® pans-per-billion (ppb), which is
- di met hyl am no, -nethyl-JV-(2-hydroxyethyl)am no,

i Wrountl leight tivies raatet Hax yedommdmaed tevelsefbhinbhdn exposure.

i V-net hyl car banoyl , i V-cycl opropyl car banoyl

nor phol i no, 2, 6-di net hyl nor phol i no,
2-(hydroxynethy|)nnrpho|ino pi perazin-4-yl,

1- et hyhgi i Ykits khe(ozope catalysing device 26 and passes along the
-butoxycar ony plpera2|n-

tl%tﬂsfsgg 20@ {1}? Wdrgﬁilralbo& tf? Cﬁﬁoﬁl%eﬁs%rocaréoxy emitter 28 discharges

3- (hydroxynethyl)plperldln-
4 ¥pk¥igeh ainmatisy/hydeesaehondinip thf a}zr StreRm iR [Q5eF o e the remaining
1-yl, 3,4-di hydroxypi peridin- 1-yl,
p|rmdua¢i| orote yloaateeptable- J;qva}smMyd:am)Ils Ssugpestédaosince it is naturally
5- oxo0- 2, 5-di hydro- | -pyrazol -3-ylam no, pyrazol-4-yl,
3-oaydtiagy byg mol kakbvn ltoxbity, and is widely used to ‘extend’ perfumes and
3 6-di hydropyridin-1(2/i)-yl, imdazol-4-yl,
Ydofes3- Yl . pyridin-4-yl; n is selected from1l or 2;
ﬁeln t he values of RL may be the sane or different;
or a pharmaceutically acceptable salt thereof in the
manuf acture of a medi canent for use in the production
of a B-Raf inhibitory effect in a warm bl ooded ani nal
such as man. Therefore in a further aspect of the
invention there is provided a conmpound of forrmula (I)
(as depicted above) wherein: Ring Ais phenyl; RL is a
substltuent on carbon and |s trlfluoronethyl or

o o o, "R "




Schene 2Conmpounds of formula (I111), (V), (lla) and
(I'va) are commercially avail abl e conpounds, or they

W@e@ekosssn in the literature or they may be prREEHG8B005$02531
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standard processes known in the art. It will be
appreci ated that certain of th® various ring
substituents in the conpounds of the present invention
may be introduced by standard aromatic substitution
reactions or generated by conventional functiona

group Mgfeeﬁé eStithinl $hié LABEnRat R dRPRY bl e it th®1¥cular structure.

follow ng the processes nentloned above, and as such

ed | ect i nyent. o
g@%‘ﬁ‘er éeaaS{g fefet %’i%a R Seyaiggf t‘%‘f] o o%rh%eélén%’feam When
i nt roduction of a substltuent b an aro
svlysIene deacth Widateansn 2 fesgudica %Slca@‘gb‘éttﬂg%fﬁ@ smre than thirty
al kyl ati on of substituents and oxidation
sintestelatecerenstionFioscure agaptof veich producs dperies mﬁ ishor helf flige oxidants
such procedures are well known in the chem cal art.
Pauchias ydro pu@ridesssupér axidesathydrasolys pérbrides) nandelacirdonperoxides.
i nclude the introduction of a nitro group using

CRAGEH thedeeokiMts bfeaRé 'dgwntrgl%adlﬂ“% K OdfigthbORe®radithlR GWlich in turn
group u3|ng, for exanple, an ac halide and Lew s

gfog}uq oéﬁéﬂf&h Nﬁéslerdﬁcgﬂt&% g&)iesu Y8y %ﬂc:)ﬁéﬁﬁdc%htmues until all
con |ons e I'ntroduc n of ‘an group
n aIk l. e and Lewis acid (such as
aﬁﬁﬁ%ﬂﬁ@ﬁ?? edﬁ? ‘Wge) under Friedel Crafts
condi tions; and the introduction of a hal ogeno group.
Particul ar exanpl es of nodifications include the
reduction of a nitro group to an am no group by for
exanpl €he pacdicist oL thegel poefereatidlaractionk evai zske [vapour pressure, and
catal yst or treatnent with iron in the presence of

hyiehce Cdon@érse ciCakly Yérhdinifg Partide ir0Xhed aikiso@amf orabultflcé hAS a result,
to al kyl sul phi nyl or al kyl'sul phonyl. It will also be

aﬁwoﬁ&hﬂﬁzﬁgmt @on‘tﬁmﬁ&’ﬁ? vAthi er B e[rﬁlﬁl@ﬁt' APl Hhd 8085 taminated air

herern 1t m e necessary sirable to protect any

S?t2$aéfi%>¥§49€°§§ﬁ§ee°§§1§?§6 Rl A DR

nmet hods for protection are known to those skilled in

the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration

see T. RhesgrisgintedPcondsosativn rGaatiops oufsider gfatliecdecontamination device
Synt hesis, John Wley and Sons, 1991). Thus, if

I eyt ot sthlt badieulgteoigpowiagt he@ﬁir@m'im extrénd bwey, iara visible fog or
hydroxy it nmay be desirable to protect the group in

seuTg. qhistie %nﬁ@s%(ﬁbleo PRowRt idaees tﬁhe&? 'd@coﬂ?arﬁlﬁhﬁ@tb Wévice effectively
protecting group for an anino or al y am no group i s,

g ?%c&%é@ﬂ}g Q%ds Peg%egtg}{'{an%a(t}ﬂg lakrfv9 thiff )5@ Fon%]en@l th@%@%all particulates

oxycar

égggkggi%gkgﬁé%ﬁv Pﬂ@%ﬁa§§@55585§¥ gr oup,

for exanple benzyloxycarbonyl or an aroyl group, for
exanpl e benzoyl. The deprotection conditions for the

above protecting groups necessarily vary with the

choi ce The spraitpacticulrgesyare aptuallih benefitial irethatriieg fuelrthapydduction of
group such as an al kanoyl or al koxycarbonyl group or

amyaforyl rafQUP wiih Be pREMY giltch A2 exRMRAcBculléd. Thus, although the
hydrol ysis with a suitable base such as an al kal i met al
hydr oxi de, for exanple |ithiumor sodi um hydroxi de.
Alternatively an acyl group such as a -butoxycarbonyl

group may be renoved, for exanple, by treatnment with a

sui tabl e acid as hydrochloric, sul phuric or phosphoric

acid or trifluoroacetic acid and an

aryl met hoxycar bonyl group such as a benzyl oxycar bonyl

group may be renoved, for exanple, by hydrogenation

over a catalyst such as palladi umon-carbon, or by

treatment mnth a Lemns aC|d for exanple boron

T - I



Such a compound of the invention is expected to
possess a W de range of anti-cancer properties as

W@ewbeed3sng nut ati ons in B-Raf have been obserRerGBR005/002531
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many human cancers, including but not limted to,
mel anonm, papillary thyroid tufors, .

chol angi ocar ci nomas, colon, ovarian and | ung cancers.

Thaetential forsa exibde faxdistundesiablzp itrie begkfdal tih éndrenstipt the Bfficiency of
wi |l possess anti-cancer activity against these
CAREBEShtarhination ddvidd dhd 1HAS IR BRMERSaFIRbS theGaibRAWRE Of

the present invention will possess activity against a

range of | eukaem as, |ynphoid malignancies and solid

tunmours such as carcinomas and sarcomas in tissues

such the |iver, kidne bl.adder, prostate, breast . .

and pakls 85 SreqTR S5asraoE Gk be 41U ERNTaRdping figontamination of
invention are expected to sl ow advant ageously the )
gthsviterier op thendevjicenhn draveing reaerss Sisei radicalsonireingd in fthsy air stream
exanpl e, the skin, colon, thyroid, lungs and ovari es.

Moack thaugh the devicg. Asisivhcthmdevionel & lafgetyrself-clesmiig. on, or

a pharmaceutically acceptable salt thereof, are

expected to inhibit the growh of those primry and
recurrent solid tunmours which are associated with

B- Raf , TR Fé%?do%id}%r%tt @%\?ﬁl%%%@ Y%ﬁ)&a - ofs‘%iljg ggféxﬁﬁlmel Ynly, and

dependent on elr gro

i pel.udi ng for, exanple, certain.t rs of the in, .
cBPgttich Gl 62 Al 4 GeisBhr e aiaBe At ] Seising from the
conpounds .of the present invention are useful in the

t PORP ﬁgﬁ’(e 1IBYenHen ah é?ése. bydhernpendrer daigisoduci ng an "an
anti-cancer effect” is referred to, this termincludes
bot h the prophylaxis and the treatnent of cancer.
Prophyl axi s and treatnent of cancer includes the
prophyl axis and treatnment of the primry tunour,
secondary tunours and any netastases. Thus accordi ng
to this aspect of the invention there is provided a
conpound of the fornmula (1), or a pharmaceutically
acceptabl e salt thereof, as defined hereinbefore for
use as a nedicanment. According to a further aspect of
the invention there is provided the use of a compound
of the formula (1), or a pharmaceutically acceptable
salt thereof, as defined hereinbefore in the

manuf acture of a medi canent for use in the production
of a B-Raf 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 fornul a
(1), or a pharmaceutically acceptable salt thereof, as
defi ned herei nbefore in the manufacture of a

nmedi canent for use in the production of an anti-cancer
effect in a warm bl ooded ani mal such as nan. According
to a further feature of the invention, there is

provi ded the use of a compound of the formula (1), or
a pharmaceutically acceptable salt thereof, as defined
herein before in the manufacture of a medi canent for
use in the treatnent of nelanoma, papillary thyroid
tunours, chol angi ocarci nomas, col on cancer, ovarian
cancer, lung cancer, |eukaem as, |ynphoid

mal i gnanci es, carci nomas and sarcomas in the liver,

ki dney, bl adder, prostate, breast and pancreas, and
primary and recurrent solid tunours of the skin,

colon, thyroid, lungs and ovaries. According to a
further aspect of the invention there is provided the
use of a conpound of the fornula (1), or a
pharmaceutically acceptable salt thereof, as defined
herei nbefore for the production of a B-Raf inhibitory
effect in a warm bl ooded ani mal such as nan. According
to this aspect of the invention there is provided the
use of a conpound of the fornmula (1), or a

' . I 1 T I N R " s I Y L 1



anti bodies, gromh factor receptor antibodies (for
exanpl e the anti-erbb2 anti body trastuzunab

wQ wroessi n(tm)] and the anti-erbbl anti body cetTI&Baw@S/002531
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[C225]) , farnesyl transferase inhibitors, MK

i nhibitors, tyrosine kinase i Ml bitors and
serine/threonine kinase inhibitors, for exanple

i chiAlMSors of the epidermal growth factor famly (for
exanpl e EGFR fam |y tyrosine kinase inhibitors such as
-(3-chl oro-4-fl uorophenyl)-7-net hoxy- 6- ( 3-
norpholinopropoxy)quinazolin 4-am ne (gefitinib, AZD
1839), 7

bi s(2- o>8<§/§ %‘%’yﬁ%ﬁﬁtﬂﬁ% 1; the method comprising the steps of
oSl -774 6- acryl am do- 7V- (3-chl oro
4-11 uoﬁ%pheﬁmﬂnﬁ 3 Ao B Mj’ﬁ disORAiRAsth StsPyeh 4. npf-thermal
ine (C 103f) for exanple inhibitors of the ) .
pl at el plesaerilige (2Yrsovihnt free raicalsarel produrgd foyrwiigl ephtaminants in
inhibitors of the hepatocyte growh factor famly; (v)

ant i anghecgestreamagentigrabisaly as t hose which i nhibit the

ef fects of vascul ar endothelial growh factor, (for

exanpl g) t he bﬁa@kingV@&ﬁlU logénee il e 8lr | leamebiitpG ﬁWhlh the non-thermal
factor antlbody evaci zumab [Avastin(tm], conpounds

such a %ﬁﬁg | osed in International Patent

Applicgtﬁghs §§/22596, WO 97/ 30035, WD.97/ 32856

andWD 9 /133 and conpounds .t hat, wor k .0t her .
mochanfims (REHEERE ABAB A KON Ao P HERRm to proferentially
integrin avb3 function and angi ostatin); (vi) vascular

danmgi AgRchyat Eesidyalhozepe cortbak thestinsirpimbegpges suitable for human
conpounds di sclosed in International Patent

Appl i cakpause. WO 99/ 02166, W00/ 40529, WO 00/ 41669,

WOOL/ 92224, W02/ 04434 and W02/ 08213; (vii) antisense

t her 2pifemetodras eletded & ¢lhias e, wherein, Br gel(b) bt aft strearh hesubjected
targets |listed above, such as ISIS 2503, an anti-ras

ant i seR§girabMidtirddiggpe t herapy approaches, including
for exanpl e approaches to replace aberrant genes such

as e r t r

(g eﬁ?e dﬁl[ El}og &:é c%%ri}%g% {J%Qn % g clp né?a\gg%i&so l the air stream is
such as tho e u3|qg yt osi ne dea? a@g n1d|ne

i nase 8PS e CADH O APt Fe AR YT %‘m © QAepe.

approaches to increase patient tolerance to

chenbt Hemethodos daidiedtin slaap3, svheein sherpatalystds @gmixture of titanium,
resi stance gene therapy; (ix) inmunotherapy

appr oadéesls and mahgaaesegoxides. exanpl e ex-vivo and in-vivo
approaches to increase the i munogenicity of patient

tumosr L ealdifod SUIINRE ih AN ohe6F tprétddingColhials) HSrein the aromatic
suchas interleukin 2, interleukin 4 or

granulq&x&e glgﬂh&gﬁncolony stinmul ating factor,

appr oac ecrease T-cell anergy, appr oaches usi ng
trangfecte C to e: tr nsf ect ed
dendPi & LS SRms L aHELS PR i SRihis 4 PeReRect ec
tunmour cell |jines and approaches u3|h% ant|-|d|otyp|c
ant i Bodh &sthqdas claimed iydam ¢, yhasein shesTerpgneds Migeqnss
exanpl e CDK inhibitiors (eg flavopiridol) and ot her

i nhi Bi tAmsetiodd oetlhineydh eny lvee b dienprscddatg clhimws pdierein the aromatic
ki nase); inhibitors of aurora kinase and other kinases
i nvol vet@zdtdbafﬂotmes‘c‘apafa@bdcmtoqhe a@siréaiegul ation (eg
mtotic kinesins); and histone deacetyl ase inhibitors;
and (xi) endothelin antagonists, including endothelin
A ant agoni sts, endothelin B antagonists and endothelin
A and B antagoni sts; for exanple ZD4054 and ZD161 1
(WD 96 40681), atrasentan and YMb98. Such conj oi nt
treatnment may be achi eved by way of the sinultaneous,
sequential or separate dosing of the individua
conmponents of the treatnent. Such conbi nation products
enpl oy the conmpounds of this invention within the
dosage range descrlbed herelnbefore and the other

. g, s




met hyl phenyl ) - 3- (I - cyano-| - met hyl et hyl ) - 5- (2- nor phol i n
-4-yl et hoxy) benzam de (Method 60) as starting

worai0e/0038%5 . Al RDECONTAM NATI QN DEVI CE AND METHQECTT582005/002531
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present invention relates to a nethod of

decontam nating air, and to a ldevice or use with said

met hod. Air purity and being able to consistently

r endv eAg et desbntamimatien tdesica dok use witte a ahathdds aealhinssdeinyany one of
i nportant, especially in supposedly sterile or

hygi enihe pesvetingiain Sthe eibe ASmpIHRI & AbS-tRARalplhheRer (22), an
It is also beneficial having decontam nated air in

doct oréltr%ﬁ%%@(r:rhﬁﬁti?@gﬁit‘m%gﬁgﬁg qa%vénr%ﬁ@%ﬁlygﬁgg Bvice (26), a

it nore di or ger ease to spr

addi tipn, to m crobiol Qgi cal, contam nants, cheryj cal . .
Gases BrbSpn cR GFLaBd, Sonk Bk oa ol ynuhich an air
as a by-product of industrial processing or as a

mal i ci STRSMaeanReeqngTabRsdnd: dFqcknd; tenasy theatieki s Aicross the non-thermal
warfare. The present invention seeks to provide a

sol ut i plasma filthe §32) pthe '€ rediatipc omitiingy dedcea (34)s the ozone catalysing
aspect of the present invention, there is provided a

met hoddeficed@6paidathe hadiobgbad emitteh€28)yet hod conpri si ng

the steps of : a) directing an air streamto be

decant ANdeiieess dMnRAGN Failto0 RGEREh %ﬂ%ﬂ&ﬂai :[#a@ﬁlastﬁter (22) is
that free radicals are produced by i ch contam nants

in the_ ai t ralkl. s eakiy down .
ozone. TAERS LY BaRBh eBRE Reridd (DT B R i fiParbon emitter
plasma, filter; andc) .i.n ducing an aropatic

hydr oc%ﬁfsb)b‘rfgwge%‘ﬂ Qfmemﬁdg%ﬂﬂ%teémﬁlm@f KRR 1y

react with residual ozone so that the air stream

becdred dayiceaan daimad msleim 8)qsodaime10,Prkdreinatbe monribironl plasma
optional features of the first aspect of the invention

ar e sefiltéro2nisi upstrban ok thie dzond catalysingdeviee (26)¢ anidlthethydrocarbon
to a second aspect of the present invention, there is

provi deditep (28) s dRetearion e 2Bndexhigant Aevits@ey th a

nmet hod according to the first aspect of "the iInvéention,

t he 1dexi £, CONPLILSH H0: on-t I i)t o
ul't P oS i pfnd SPERRe BT yelsif bhe BY radiaion
cat al ysi ng deyvi.ce, hydrpcarbon enmjtter, and air )
str eamelagﬁlé% gi[eg © b@%&g ﬁgeaﬁ’zg'i‘er c@%’é‘&?ﬁ %eé(ﬂ'f"‘eb@%? are substantially
generated .and directed to pass through or across the

non- t hedRgfevgteachptheer | the UV radiation enitting

devi ce, the ozone catal ysing device and the

hydrldcAr donceens iclaamed Pn elamal?, ewbereihothe ogrtone reatalysing device (26)
features of the second aspect of the invention are set

forth surainds the UV rddiatibh, eniftibigilieiiiee (24hhe present

invention will now be nore particularly described, by

way 1af ACXRAR] & cMintdd IeiRr SRCEF LIRintd6 (8GRSO TRRAY Mk UV radiation

drawi ng, whi ch shows a di"agranmati c cross-sectl ona

si de vj . Ny T,nat i.on vice, ,i

accor ettt i8eC SRIMARIBAIG B R Kot  on.

Ref errin toth?.dr w ngs, there is shown an air )
dec tén&ﬁ(éieiaér? GS b aihPreolcdmipsi Stos14 vistrin tp aggne catalysing
having a flow passage 12, an air inlet 14 to the flow
passageevige(@g) e mesh (46} ¢aated meithesrank wetalysimgmaterial.

passage 12, and a conpartnent 18 adjacent to the flow
passligd diceAns alaimat irealainy e rdietein 20e oorROutAlNG g MAaterial is a
plasma filter 22, an ultraviolet (UV) radiation

em tt i pgxidRVdfGRarddm, REd Qﬁ@ﬁﬁngéﬁe@é ¥giigg device 26, and

a hydrocarbon emtter 28 are focated in the passage

12. The air stream generator 20 is provi ded adjacent

the air inlet 14 of the passage 12. The air stream
generator 20, in this enbodinent, is an electric fan

30 powered by mains electricity or battery packs (not

shown) provided in the conpartnent 18 of the housing

10. As a safety neasure, a grill 32 is provided across

the air inlet 14 to prevent accidental access to the
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The air stream | eaving the non-thermal plasma filter
22 therefore passes to the UV light emtting tube 42

w@nwenbazszigh t he surroundi ng mesh 46 of the ozP@IEGB2005/002531
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catal ysing device 26. The ultrgviolet radiation

emtted at 253.4 nanonetres mé-elength by the UM i ght
emtting tube 42 acts to break down the ozone

ent A4i Aetbvice dshelaimied istanyaond efivlaigs Ohte i, ashesein ithe dydrocarbon
22. The coating on the nesh 46 acts to catalyse this

break enitter (I3) incldes!t 4 vkiveir (@Bhof arcnatibaliyddsgartafn dddemeans for
ozone increases the free radical level, and

parti Céﬂlpgyiﬁ’g R G rdrR!hy@fockbeh aX ¥lga§ RAUCAIRt §Hhe emitter.
wi t hin 0

air stream “These freeradicals als
Vi ggoysky .oxi di se cont am nant se renai i ng .y thin. t .
i £ I8 Beddkipf SREmELTL TR LRI QL 1A ol B8 i stream
resident in the air strea st-plasma filtering
signifg%ﬁﬁﬁwvgph@ﬁ%ﬁ§ébV%g}$ 38} generation of free
radi cal s during the photooxidative géocess._lt Is not
posdi¥phdevisede staimgd i ¢laist 18,Heheseiorthe &ant (BA) wagsitianedyepstream of
air streamfromthe plasma filter 22 using the W
radi at themoasthériahplasiex fiter 22).and ozone cat al ysi ng
devi ce 26. Experinentation has shown that an air

St I eRMACRRIR!a8 cAndd Raldisr Ieér dRild 190 WheRMMheT@OB®) W telersible to
still have 10%to 12% of the ozone surviving the

pr oces gy, e ARLAIALANLY of B3t Rel n an ozone

concentration 1n e order parts-per-billion

(pph,, ich is aropynd eight .tines_greater than .
e hrRi s SLRES Biack gt leBee LS pierdiy TR deviss i portable.
thus exits the ozone catal ysing device 26 and passes . .
al orfg- Pie2is adesapfamimation denicensupstgatialboas dierqipbsforsgdescribed with
The hydrocarbon emtter 28 discharges vol ati sed

ar omat refefeyck toche frsnmpanyong drwangs. streamin order to
reduce the renmaining residual ozone to acceptable

| evel s. Myrcene is suggested, since it is naturally
occurring, has no known toxicity, and is w dely used
to 'extend' perfunes and fragrances. Myrcene contains

t hree carbon=car bon doubl e bonds in its nol ecul ar
structure. Ozone reacts preferentially with Mrcene
evaporated into the air stream Wen Mrcene reacts
with ozone, a 'free radical cascade' is triggered.
More than thirty interrelated reactions occur, many of
whi ch produce a series of short half |ife oxidants
such as hydro peroxi des, super oxides, hydro-oxy

per oxi des, and hydroxy peroxi des. Each of these

oxi dants breaks down releasing yet further free

radi cals, which in turn pronul gate the production of

t hese oxidative species. This process continues until
all the residual ozone is utilised. The products of
these preferential reactions have zero vapour

pressure, and hence condense on any remaining particle
in the air streamor surface. As a result,
decont am nati on of contam nants within the anbi ent

air, once the decontam nated air streamexits through
the outlet 16 of the housing 10, occurs. These
initiated condensation reactions outside of the
decont am nati on device may cause small particul ate
‘growing', resulting, in extreme cases, in a visible
fog or mst. This is undesirable. However, due to the
air decontam nation device effectively recircul ating
and re-decontam nating air within an environnent,
these small| particulates are in any event renoved
within the non-thermal plasma filter 22. The smal
particul ates are actually beneficial in that they fue
t he production of hydroxyl radicals within the plasm
filter 22 once recircul ated. Thus, although
thepotential for a visible fog is undesirable, it is
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