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PYRI DO, PYRAZO- AND PYRI M DO PYRI M DI NE DERI VATI VES
AS nTOR I NHI Bl TORS The present invention relates to
W@ owpoeds, pyrido-, pyrazo- and pyrim do- pyri PETGB2006/004346
derivatives, which act as mlfOR inhibitors, their use
and their synthesis. Background G ow h
factor/ mtogenic activation of the
phosphati dyl i nositol 3-kinase (PDK)/AKT signal ling

e Sl I
rapanycin (a re F‘o as P (FKBP 12

and rapanycin associ ated protein RAFTI (rapanycin
and FKBP 12 t ar geFIEED Q¥ m\ééﬁiﬁ}@Nn target 1) -

all derived fromthe interaction with the
The présehdnvehtich melates abed rhyBiéBRbAn indidtrERr{isingofliiduand methods of
effector protein)). nmMfOR is a mammalian

perforfififid 89{icE bFARIAR. Fhé'RSEntRdh ARAERIEs 1B b liYadZdtdnkheemhnd methods
size and a nenber of the evolutlonary conserved

of trea%lléaﬁﬁ{g y@ ﬁ]oﬂaiaﬁ%h& aﬁgﬁcatl %—%@%12%?;"% {oft rflates to the
o R i o i M

famly nmenbers, e.g Kcs (DNA dependent protﬁ
Partlcklﬁﬂﬁsfgf) PTGNHW{VF@%QG @laéqsé‘h bY‘E eqaalgqnammta@aycaﬂpﬁs where irradiation
addition to a catalytic domain in the C-term nus, mliOR
may tonsedi tosdisinfd¢BRLRISy aptaagimfﬁraaung)lfbudSbwnhlqhgmmhrblmldes or using
(FRB). At the N-term nus up to 20 HEAT (Huntingti n,
untreddPBfluidd. pha regul atory subunit of PP2A and TOR) notifs
are found whilst nore C—term' nal is a FAT

( FRAP- ATM TRRAP) donai m?qm extreme C-term nus
of the protein an addltl ona AT donmai n |s f ound

(E%E}Ygf%?@éﬁﬁgé F?’O?Ppl%lﬂg lf%?lgégo\lﬁ‘gl{b ) ée)?ingfpé@-comrrﬁssioning

roliferation, which i.s in part ey ne
procedyrg anch el facripg &Wraﬂonsmﬁ%a@géﬁa blsr%yp%‘mra%l}doﬁesh water
of S6-kinase (S6K1) allows translation of ribosonal
may berlefit entmeatddrraayehe tendered biologishldy et by deestingithe dlaids. using chemical
7-9). Cap-dependant translation is regulated by the
biocigegosphoryl ation of the eukaryotic translation
initiation factor 4E (el F4E)-bi nding protein 1 (4E-BP1
( Phi68 Nore pibkiite appticdtionsld WitelbRYE BdrbicigARid nial e iuset to ﬂood the

IF4E thereby permtting formati on of "an actlve el F4

o RPN A0 LR A ASIR, A% il o

. [ uI|n ot h r,0) act trient .
During g Biohqhs Pipsiios Bpon b SPet afi el fhofsihva sppfer, or in the
of cell cycle progression only under favourable
case afrplloy omelingsafredonater. | Ongs 2 pipalinppkflogdett, Sibgsrgompeggions can then be
cascade lies upstreamof niTOR and this has been shown
madet Gn pertidelag gliveasd edreimotalg oparated velricles (RANE) plgsichlls open the pipeline
grow h factor independent activation in, for exanple,

and oS Gefol £ wellheadle khitssea RahipRatt | @Sriddr syitemafdrsex@.fnpm NWieh making
for this pathway and inhibitors of this kinase (e.gqg.

subse?I %ﬁg 1&9 I(;QX;[% p?‘lr% ) ﬁ\)gér)e X r%%%aratgg rg%a\?s)eﬁgér% IcBMAct the inner
o L R o A 00 e

i nterest as novel a ents for Cﬁ er treat rrent Tunou
fliegt

flooded WthngWWﬁt"drth%te@dPii‘?ﬁrﬁ S1HE O 7SS IValEr Breagh oy Aisuch, when the

growt h control mechani sns such as the | oss of tunour
suppressor function(s). One such tunour suppressor is
t he phosphatase and tensin honol ogue del eted from
chronosone ten (PTEN). This gene, also known as
mutated in nultiple advanced cancers (MMAC), has been
shown to play a significant role in cell cycle arrest
and |s t he nost hlghly nutated tunDur suppr essor after
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has been associated wth cardi ac hypertrophy, which is

of clinical inportance as a major risk factor for
whearoedozd | ure and is a consequence of i ncreaskPCr/GB2006/004346

cellular size of cardionyocytes (Tee & Bl enis,

Semnars in Cell and Devel opnental Biol ogy, 2005, 16,

29-37). Thus niTOR ki nase inhibitors are expected to be

of value in the prevention and treatnent of a w de

end of\r’%E 'g?}%e}ﬁg@ ‘:1)% g}%ﬁl?ﬁ%gsfo.f Qulﬁg? todrRBidnR 16 BRGRide :L'Hée%e\é gﬁfgir?r prevents

har nacol ogy to date has focu

i nhi bition .of .MIOR vi a.rapanyci.n_or..its.anal agues,
scavalgp o ieRGiai st g, Bt BROAGHFE St b S587pBHh Reion el subsea
t hat have been reported to inhibit nTOR S activi%y.via
connegiqap §eeswadry rafiional waier isPumpe e dhs Bireling io kydgestatically test the
nmol ecul e LY294002 and the natural product wortnannin .
structralaftegidty)of Sherpipelineand ahe conmeesnd cemponisatsp Onse fstallation and testing
i nventors have identified conpounds which are
are cofpRt& dowhted Eotaihdthiwithinahes pipklindliORisphoet fel) dresamecases, disposed
non-rapanycin like in their nmechani smof action.
oftosigcordingly, the first aspect of the present invention
provi des a conpound of formula I : wherein: one or two

Ol 55 i POt Mg e PR Rl he toodin
NRN7 =O)Rc.l , NRN7HbSO2RS2a, an_opt.ional | . .
stage g <he Ryrrestatic tesiagsy &sowsq 15 YRAGABLY fIBFe“‘éﬁa’&yﬂanﬁﬁa‘V‘l%a chemical
substituted C5-20 aryl group, where Rl and Rs | are
biocideetoedisifect themwater.anlsppipass bf sudibteatmgnleds to5pryenyj hacteria and
group, an optionally substituted C5- heteroaryl group,
biologi¢al afowit fromadauying Wantaigt ud ek Gipelina lintgrinalgsurface. Rflbwever, due to
and RN2 are independently selected fromH, an

envirdiicn® AWy afd Rehi1Ati8n8 dsdakwatbr alsky ford hpdtBsta@d te@ﬁh% afal himber of
substituted C5-20 heteroaryl group, an optionally

.subst it d - . ..t .

o LR o SERBG, cHER By oS0 o o1 EHNSEy chmica

biocicgg.g ?r% gé,:u%péétgcg peglg\?:l ali; i;%ﬁ] &g}cﬁﬁggﬁiﬁ %%grpg éévr/]cﬂ in the pipeline,

_ substituted C5-20 aryl group, an optionally

whichs mg¥ tqonsitiefdandéor cogroge the @meﬁne- gt pan Baveopdetsivagnta) effect on the
substituted Cl1-7 al kyl group or NRNSRN9, where RN8 and

availaBNOflow eates df frenplpelineyorse lie s¢rmitef rAdthokgh alischarpé of avatey containing
substituted Cl-7 al kyl group, an optionally

chemfeHDSibéibssti6 GhilCherdfittbbinedtRa patts 6f B fvorRNmanY cowatitsyare beginning to
substi tut ed -20 aryl group or RN8 and RN9 toget her

' ' | o iR @h&thRal biocide treated
o PN GRMTMERCHY) Hhubiy Rl f gt bicice v
vt 3y S 0SS iy DA ip BB e et fora i

substituted C5-20 heteroaryl group, or an qpti orhal I .
treatmaqpb rethodtthas cemphesaw@wn@rmn%@wuamn@m it harmiul to manne
selected fromH and a C1-4 al kyl group; RN3 and RN4,
life iftdisybsriged tothe beegahe nitrogen to which they are bound,
forma heterocyclic ring containing between 3 and 8
I iCgndéd Mocid®3 drs adel et edliring opredombadstoningRPdcediRSE2For pipelines
NRNSRNG, an optionally substituted C5-20 heteroaryl
instalHdWHRnor&N i %a‘ri:gtf'\x%f@lcbﬂtaﬁﬂ%séﬂeﬁl%a? iobrie Bn #ndlis GO Yrohibited in

erein RO RS2b are selected fromH, a

n
optional |y subst.ituted 20 rar Vil «.gr oup, [
some o BtRoryally St trafis QL DR et T b WiRY bnibiions
. substjtuted C -7 alkyl group;;RN5 and, RNG are . )
exist,j chgpﬁ@gdg AYatsr coBtapEng ghsmpigak lpf,)mgw 1§|§§ql dllxl\?lgq:quggle in that it may harm
substituted C -7 al kyl group, an optionally
substituted C5-20 heteroaryl group, and an optionally
substituted C -20 aryl group, or RN5 and RN6 toget her
with the nitrogen to which they are bound forma
heterocyclic ring containing between 3 and 8 ring
atons, or a pharnmaceutically acceptable salt thereof,

- . r
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of the present invention will possess activity agai nst
a range of | eukaem as, |ynphoid malignancies and solid
wo amse®76uch as carci nomas and sarcomas i n tiBEIIE82006/004346
such as the liver, kidney, bladder, prostate, breast
and pancreas. In particul ar 3such conmpounds of the
i nvention are expected to sl ow advant ageously the
growh of primary and recurrent solid tunours of, for

mldh?é( ane |c%ntahﬁ?at§ ‘ﬁhﬂbrgl%‘ah@ Ryatbhy "Igéx‘éf frJ: uﬂ Ol sRVAY! a%s alternatlve

More particularly Such conmpounds e I nvention,
n e bl It thereof, are
emﬂrexp“n lggﬁ?ryél}rﬁ%ljbon&?ﬁé%%mu%f t hose pri mary and
urrent sol jd tuno i ch eassocrated with
m %Rds E%?H@i gy @CWF&E gmﬁé v¥sdapavel} bove isprviging gperations,
dependent on nifTOR for their grovvth and spread,
such anBhetutinga fformasivanfor examplet hesetoprmtions ot dftee cokdurted in remote
colon, thyroid, lungs and ovaries. Particularly the

locattomwhem&dWatef id bt&rrcw arkEiust by enhspiecdrte ths efelll site) Wiieh is costly.
treatnment of nel anomas. Thus according to this aspect

Typlcﬁﬁy,tth@ Wafdf ) Hlt&@d bh@i@atkd vRIHMHeRRS] Blo%ragp @dlgl@vatt HaBierial growth
formul a | or [ (A), or a pharmaceuticall eptabl e

s R0 A2 Attt o e

constlpﬁ: ?spa%% adde Srﬂg:rvlvg(c rg&gg?%e%}%;lﬁégg%{wp I—thvr\}gve? gel may act
accept abl e salt t hereof, as defined here| n |n t he

as 2 faeth souseq for @npoagterie aresentan ther Buidy his.nif bheteria iscpresenbin the base
of a nTOR inhibitory effect in a warm bl ooded ani nal

waters tioch basteria rwill Aeeatudilp gddstroy hths gab pad t neghtivdhe impsuetnthicofiacturing
there is provided the use of a conpound of the formula

operatio HéroB) the WateR iPEEREAMG AtihfBabd With %Bﬁﬁk@lhh@cﬁé%'ﬂefore its use in the
t her eof as defined herein in the manufacture of a

fr tu?i?r for use in the production of an anti-cancer

ac gegt in"a warm bl ooded ani mal such as man. According

otiay u%ﬁﬁﬁ@r{gﬁ@eﬁqﬁgg?&&mﬁa{qgﬁ lt)z}cgglu,t%chﬂyeéecf figm the well bore

or a pharmaceutically_ acceptable salt thereof,

may '%FsStB’@fdl \RBHERES FANkR OF INaoshpiG Bl i enas disposestip taviandl due to the
for use in the treatnent of nelanoma, papillary

chemichly bxicites.u mdlniss floshatiarfliid centiimingeshemial driocider: ds typically not
ovari an cancer, lung cancer, |eukaem as, |ynphoid

remedisttd JORRENSS or Ccﬁipbbzﬂolﬁﬁu@n Sucharea@idBsion Noft Be Hlinde Gising chemical
ki dney, bl adder, prostate, breast and pancreas, and

tream{é'hrs”?d'ryexﬁﬂl?le" %Céﬂ'sf BrohibH) e J! Ok Lﬂﬁegﬂ%béc%eﬂtﬁg il generally removed

oi d, luhgs ovari es. According t

from Eﬂér &/Ql? sttg%@r n%rtgpf% Otréaitr%er'ﬁg\hﬁ 041' o pﬁclﬁcewf’ rprgper (gsposzﬁ of fluids
contaﬁ&%eﬁﬁgﬁ%st FERBITEY SRR 6h B8 b»fe?é‘i#éq?q‘?% i s ggmed to the

in a warm bl ooded ani mal such as man. According to
envirqment.aspect of the invention there is provided the use

of a conpound of the formula I or 1(A), or a

plarenmcthel tstareity yf aaeenhabdry ®alote (deati@Rf andshedefst B&dciated with

herein in the production of an anti-cancer effect in a

transp@?t'ir{%]Wa&?qsdmﬁnerﬁ' thSHC ReflSsif¥BNit WGATHRI BhekiBiaP lf formation fluid
fu er feature of the |nvent|on there I's provided

produE%?frUﬁlethQ we?i ﬂPQéJ Déje Flg&bzi %rfi{% glo%ld%r :Jeéség fp n\g%xg a service

maceut'| ca accep e sa

operatuaﬂm E—f,z)gxllerw]/g% gliee %%grteg& AL gfuici 3{1%210@\8@@% lﬂu{’j‘dg'éa Loy 8 bacteria is

cancer, lung cancer, |eukaem as, |ynphoid
nalignancies, carcinonas and sarcomas in the liver,

ki dney, bl adder, prostate, breast and pancreas, and
primary and recurrent solid tunmours of the skin,
colon, thyroid, lungs and ovaries. According to a
further feature of th|s aspect of the |nvent|on there

o, o — e g— "
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nonyl (C9), decyl (Cl10), undecyl (Cn), dodecyl (G 2),

tridecyl (G 3), tetradecyl (C 4), pentadecyl (G 5),
wapa7es@odecyl (C20). Exanpl es of (unsubsti t ut BC/GB2006/004346

saturated |inear al kyl groups include, but are not

limted to, methyl (C), ethyl (C), n-propyl (C3),

n-butyl (C4), n-pentyl (anyl) (C5), n-hexyl (C6), and

n- heptyl (C7). Exanples of (unsubstituted) saturated

neces fyaﬂ)?fiﬁ‘éjs@c@élofgﬁéﬂyp@e'raﬂfbhy dech a9 fREARNS. Hedde, a need exists for a
I So- but yl sec- butyl (C4) tert-butyl (C4),

s L5501 by O AT T s o

havi n cﬁe or1 n&ge car bon- car bon doubl e bonds
servic é’ﬂp‘iafégné’F $hosalde e REFOAME o ups i ncl ude C2- 4

al kenyl , C2- 7 al kenyl . C -20 al kenyl . Exanpl es of
(unsubst it ut ed)S UM{‘!M m N&I9¥ps i ncl ude,
but are not limted to, et henyl (vinyl, -CH=CH2),
1 hporeespadt, the Iﬂvteﬁﬁbrﬂd&)c:s t@a hydrpearbd)n '(neluStgyl servicing fluid comprising
-CH CH=CH2), isopropenyl (1-nethylvinyl, -C(CH3) CH2)
an mé@l&ﬂt&f‘ﬂmd(ﬂ%ls biBREANY ineftC The idddatoe ﬂﬁftha;( b$jrradiated via exposure

kynyl : The term "al kynyl ", as used herein, pertains

to ul a?}o‘;lﬁiel?%llf (@a%gm YEdd RiEnd of TR &i{&bgga&ﬁ&b%}matmn fluid,

es of groups yhyl grolips

i nclude C2-4. al k. 0 alk
AowbasfAifas TSpmeinitn dierects oy Pulenmidy o %ﬁéf fpigpy fther
i.nclude, but are not limgted to, et et
comprisc-ther cRAHITRNEY ofyHRFPUY pRRRsEERH, I %y ey ncustry servicing fluid
Cycl oal kyl: The term "cycl oal kyl ", as used her ein,
comppses tfillimgs flti, aleaning fluidrhydpostatic desting faids dloadingdlud, flushing fluid,
group; that is, a nonoval ent noi ety obtained by
preseﬂ&r@ﬂfmwhﬁaoafrhmdﬁ@gﬂmdat omfroman alicyclic ring atom
of a carbocyclic ring of a carbocyclic conmpound, which

Cq; bg 911 'a.f}vef:i, Nfe 'Iﬁ\YenBSn Sré‘l‘édéﬁ abegd n%hddn%béﬂf&hﬁﬁg (aehtirocarbon
parti a sat ur at ed, 'y unsaturated),

1ndustgg :gegrgl 2)%%1&519 wFtﬁ (?SQHg(gerltg(?h E‘lgl%tnthﬁt 8 r%&l'll?éﬁn%rgt %\gn%dlment,
e term tncludes the su | asse .

the 1) G kel VA AP RO SR GRS tégﬁhdrp?qﬁaon industry
has from3 to 7 ring atons. Exarrfgles of groups of .

servicgyapletssioR ywomprisespigiaching theeirediard yid|intal dyell, actuping a formation;
cycl oal kyl, C3- io cycloal kyl, C3-7 cycl oal kyl .

ﬂoodilﬁgaa'pbi@elima‘, eydrosvaticklly ‘@stmgpsshd ipelide,, obubothy er nﬁliing, cleaning,
limted to, those derived from saturated nonocyclic

hy&o@ﬂéﬁéd?%&d@i%@ SRR PRServing CoradoRitRioh GreofC Ytk dikflici@ay further

, cycl opentane (C5), cycl ohexane (C)

comp%%‘eﬁé@ﬁ&?ﬂ@@ o SO s
cl obut ane

dj met h nt a
whenotil %qag?)rém %ﬁn %5‘%9&%}?8? g ﬁ)é)d(fggdr comprises re-
di rret hyI cycl ohexane }%g ment hane %i) tur at ed
iradiptingoiby eantercd yiaadiead B5id to PRsiven asemediated 1=1 QUEesyINg a service
cycl obutene (C4), cycl opentene (C5), cycl ohexene (06)
operaﬁeﬁhzjr&d&e:ﬂeumdia,t@nﬁﬁd.@), di met hyl cycl opr opene (C5),
nmet hyl cycl obut ene (C5), dinethyl cycl obutene (C6),

MeTh RYbIGYCASPER the i ehfish relafis e b MydtkodCofaprdeiiane Hytikarbon industry
nmet hyl cycl ohexene (C7), dimethylcycl ohexene (C);

servn%@ ggu?ci ?ﬂ)lg%!:a){féryﬁ{e Cotisl %ﬁ{(gbaTé)nﬁQégMUHQccs fh gb;x’@ﬁ‘l@r aspect, the

pi nane rnane

nor.car ane nor n nor.b ne (.C - .
prescdRanc e dp ¥ GRURT B i) s ﬁ{bﬂaﬂsﬁ%ﬂw servicing fluid

(G 0); unsaturated polycyclic hydrocarbon conmpounds:

canphene (G o), linonene (G 0), pinene (G 0);

pol ycycl i ¢ hydrocarbon conpounds having an aronmatic

ring: indene (C9), indane (e.qg.,

2,3-dihydro | Hindene) (C9), tetraline

(1,2,3, tetrahydronaphthalene) (CIO) acenaphthene

o o o o o T a4 o
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group (also referred to as C -7 alkylacyl or C -7
al kanoyl ), a C3-20 heterocyclyl group (also referred
W 200896603 20 het er ocycl yl acyl ), or a C5-20 ar yPCTGBAW6/004346

(also referred to as C5-20 arylacyl), preferably a

Ci -7 al kyl group. Exanples df acyl groups include, but

are not limted to, -C(=0)CH 3 (acetyl), -C("O CH2CH3
(propionyl), -C(=O C(CH 3)3 (butyryl), and -C(K))Ph

blolog(éﬁi-W 2 coRPSRN BradifRcR@ 1das( 6@ Bisittueat CHHE)hydrdedBon industry

Ester (carboxylate, car boxyl ic acid ester,

serv1cx%g @d e%ljf)giuefeo% ér%{j%d K Ciﬁl? Firl{ E.l ﬁﬂ% %onmpr&g grposure to
ultravgleeb%ggt? gﬁ]k%rlog odlgggﬁsp%?%g gcr %{Pgllsﬁfd% Yolume of

but are not I|mted to, - @:ﬁ

fresh w@(—:r;@ywt@chg‘)tgtlog Alyid, @@WP)‘ uid \PR ggorpblaa%ﬁyﬂeof The method
carbanyl, amiiocarbonyl, carboxam de): -C("ONR 1R2,

may M’thesrewompﬂﬂseaﬁwbnﬁg atrleast ode wensditwent witheri bajore or after irradiating, or
substituents, as defined for am no groups. Exanples of

mjecu@@ | fifer BoRstRSertd ﬁiwdl@a irRidiated BuidotInl nveibediinent, 4K eitivd further
~C(=0) NHCH3, - C(=0) N(CH3) 2, - C(=0) NHCH 2CH3, and

°°mpﬂ§5§ 5@‘3 G Aot iRy 55RO BOPURR bR industy
g‘{ggﬂﬂ%fiéaﬁ&e@gﬁgc%?q?&gﬁﬁ%ﬁh%c l%b Ip]g %t({%ug}&yl;:cggﬁﬁﬁé @illmg, cleaning,

t hi_ omor phol i nocar bonyl , and plpera2|nylcarbo

hydrofgsting, flushing Feresspriggcf? rambinafiqthereat; andapan E% ﬁ??(iﬂcted within 2
am no substituents, for exanple, hydrogen, a G -

pipeling; loy mtgnwkyyctraaasbmrmﬁ@ﬂsmegi stagagespr Qiangpoat fﬂ‘]lll'a’r:mhwltbm a well bore.
di-C -7 alkylamno), a C3-20 heterocyclyl group, or a

The nédthodOomay Mrthef cothprigerdidpesiablof thd IodravafBion industry segicimgfluid to the
or, in the case of a "cyclic" am no group, Rl and R2,

env1r%ﬁ@2h§%@&%ﬁ?%r%éﬁm§tﬂﬁe fiiir ogenatom to which they are

ma“heterocyclic ring having from4 to 8

%'Pﬁ%h‘? t aesae%%xf’ﬁgq@tlﬁﬂ Kﬁgﬁg&) g h&gﬁ?&ﬁl&&ﬂﬂﬁw gﬁ%?cg,fﬁdrocarbon
indusgy éaramgn i B9, PIoGL SRR HuiEtaf & bise Agfrt In various

azetidinyl, pyrrolidinyl, piperidino, piperazinyl,

embogispemysd ﬁhmmﬂ@gu mey furthst sRBIPFiE Perieraning A dwisFqsadonrigdustry service
The cylic am no groups nay be substituted on their

operatibm gvithythé remediatéchBuidy kisting thenemedieted flitd; retirgdidtmg the remediated
exanpl e car boxy, carboxylate and am do. Acyl am do

fluid; (A mBNtRe)constidreitd intd ReZemvdife® ARidRhnd/Br aRpEMISS the remediated
substituent, for exanpl e, hydrogen, a G -7 alk

y
§ {
fluid g)rtgﬁgnw%@ g\bhF@x }gér%ﬁ’m%ﬂ B?‘ Eel?agfnlg%u rinedin g@ﬁé’ﬂmd
preferably H, i cy. tuent ..
e RARORET Joisst g Wmawaﬁ?es t%%% eEregL et comprising an
group, or a C5-20 ar roup, preferably a G - 7&3Ik yl
irradiglieugppamiammnles pmngaéwogﬁgd@ yisaisd Hudimfache dypdigtion apparatus,
not limted to, -NHC(=0O CH3 , -NHCC=0) CH2CH3, and
outlet pibiGE dDp&ing aﬁ]jrradxateaflunthguttofgm imeadiation apparatys; land a connection to a
structure, as in, for exanple, succinimdyl,

hydrd®aiteh fhdiitry a p%d:aﬁm hBd Yarodly bnbbdisehRi tHediid fredteiend f¥fem may be
pht hal i m dyl Ureido: -N(R )CO\|R2R3 wherein R2 and R3

porta@lrﬁietrtllg RSRg ealf)gﬁr m%lrﬂleﬂlocoﬁlrﬂ?ﬁ& bh UREY let hfj&;xh&e gn(i R¥ilter may be

groups I'S a‘ureldo SU uen

dlspo&f g&ﬁ‘@t%‘? )éf}{?gl%wmé ro&ﬁ% [ liég‘p égzoggpyyar&%mbodlments, the fluid

preferably hydrogen or a G -7al kyl group. Exanpl es of
urei do groups include, but are not Iimted to,

- NHCONH2, - NHCONHMe, - NHCONHEt, - NHCONMe2, - NHCONEt 2,
- NMeCONH2, - NMeCONHMe, - NMeCONHEt , - NMeCONME2,

- NMeCONEt 2 and - NHC(=O) NHPh. Acyl oxy (reverse ester):
OC( O)R vvherel n R |s an acyl oxy substltuent for

o NN NN

o, o -
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7al kyl , C5-20heteroaryl or C5.2o0aryl is optionally

substituted by one or nore groups selected from hal o,
wh@roseprg nitro, cyano, carboxy, and thiol, oPCT/GB2006/004346

Cl- 7al kyl , C2.7al kenyl, C2-7al kynyl, C3-7cycl oal kyl,

C3- 7cycl oal kenyl , C3-20het ebocyclyl, C5-20aryl,

C5- 20het eroaryl, ether, acyl, ester, am do, am no,

acyl am do, ureido, acyloxy, thioether, sulfoxide,

treamx%Hﬂbéé@féM{ contpMsePariIERt GRthiiil, hPRATIRE vﬁl@é‘ﬂﬁt aRédiPMalidrydiated fluid

tuted wth one or nore groups selected from

into tla%yglgcrc:ﬁ% (f@ls% :ajg}élfc%florg @ngoazfl @gﬁgﬁ% M?%tdgcy [ pIes annent line that
dlrect% 21@%@1@@33&1@ %1’(0 él}%rs;g% ngte)g E{Sp% %r In ap ¢ Oé].élﬁ.‘mﬂ 6he hydrocarbon

acyl am do, ureido, acyloxy, thioet her suI f oxi de,
industey, ppelivgtion QMPESEs Aopipplines | reteasns AciltRGPRDaRNLRNFIorage facility
are Hor a C -4 alkyl group; RN3 and RN4, together
compovient) & Neanspdrtatige nfatibityvromipohdnty onrae v&badiundn drmtler aembodiment, a
heterocyclic ring containing between 3 and 8 ring
hydroé'&r@&ﬁ1n@ﬁ§&30c{b%hl:asﬁoﬁl¢6ﬁfph§é&ttﬁéjﬂﬁﬂ tRBEncAf sy¥@ne gr oups
sel ected from hal o, hydroxyl, nitro, cyano, carboxy,
and thiol, or G -7alkyl, C2.7al kenyl, C2-7al kynyl,
C3- 7cycl oaI kyl, C3- 7cyc| oal kenyl , C3- 2o0het erocycl yl ,

ami no. acy) SES DESCRIEoNETpe BRARIRGS - *"

sul f oxi de, sul fonyl, thioam do and sul fonam no
oper amare getailaskdaserintion afithepreseat BIVertine s IgsWI Frow be made to
sel ected from hal o, hydroxyl, nitro, cyano, carboxy,
the acbbthpdmyi@driﬂiﬂgg,lwhe@@'n:?al kenyl , C2-7al kynyl ,
C3_7cycl oal kyl , C3-7cycl oal kenyl, C3-20heterocyclyl,

CFigaaryis a%ﬂ@bﬁén@dt@abﬂh repﬁebkﬁﬁatwaCpibeluﬁsblﬁratlofmﬂbﬁploymg an
am no, acyl am do, ureido, acyloxy, thioether,

1rrad1%iﬂnhsg%‘tblqlec&%%ﬂgé&g térhfr%%ﬁ& FRHosy ﬁlﬁﬁam no) R2 is

NRNSRN6, a C5. 20 et er oaryl
Ll 23 p AR s'rfﬁr:%a“n?c% %%%Piﬁdser%“e STARIRE FRFY ymploying an
1rrad1and t hi %g|d;§;qut@gﬁ7 7a! ken % 7a| kyné/: )

C5- 20aryl , C5- 20het er oaryl et her, ester am do,
amiiguoe 3as:y|ﬂa>m shhemaiiepha repa@synt@&w wcli sewicingroperation employing an
sul f oxi de, sul fonyl, thioam do and sul fonam no (each

irradigtiin 9@ 3 ®tiediatd forgetiont filidaoreflawbaok fiaidy reithgsfor re-use in another
sel ected from hal o, hydroxyl, nitro, cyano, carboxy,

sewié%%éerat@no?%ﬂﬁ{i 412- 7al kenyl, C2-7al kynyl,
cycl oal kyI C3- 7cyc|oalkeny| C3- Zoheterocyclyl,

o 20aryl. | o RRELFIOR Ap SOMENCERYRES o7 oM 00
SR ool S0 ORI 0 UL BRAE R 10090 ot o

groups sel ected from hal o, hydroxyl, nitro, cyanqg

particglar bassembly repmpenents. of his dopgmgs}q doe@znqtamr@@.dyto distinguish between
C2- 7al kynyl , C3-7cycl oal kyl, C3-7cycl oal kenyl

compOierZothat diﬂ’eni]niayﬂe, btﬁl‘ﬁoizﬁhacljdm Iﬁﬁhe?_fmﬂewia‘tgxﬁsqubsiomaﬂrcbm the claims,
acyl, ester, am do, am no, acylam do, ureido, acyl oxy,

the tefrilb eﬁlbmemg” S 6ot SothstesingsWiré asudlin ahRbaREAdEA fadhion, and thus should be
sul fonam no (each optionally substituted with one or

: t 0,»hydroxyl, nitro,

inter B G B A o BRI BT 27 kel
C2 7al kynyl , C3 7cycl oal kyl C3 7cyc|oalkeny|,
C3-20heterocyc|y|, C -20ary|, C5- 2ohet eroaryl, ether,
acyl, ester, am do, am no, acylam do, ureido, acyl oxy,
t hi oet her, sul foxide, sulfonyl, thioam do and
sul fonam no), wherein R 2 and RS2b are H, a C5-20 aryl
group, a C5-20 heteroaryl group, or a Ci-7 al kyl group
where each G -7al kyl, C5-20heteroaryl or C5-20aryl is
optionally substituted by one or nore groups sel ected
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C3-7cycl oal kyl , C3-7cycl oal kenyl, C3-2oheterocyclyl,

C5_20aryl, C5-2oheteroaryl, ether, acyl, ester, am do,
wa@pdonoeeoacyl am do, urei do, acyl oxy, thioether,PCT/GB2006/004346

sul f oxi de, sul fonyl, thioam do and sul fonam no (each

optionally substituted with7one or nore groups

sel ected from hal o, hydroxyl, nitro, cyano, carboxy,

thiol, C-7al kyl, C2-7al kenyl, C2-7al kynyl,

% s)éﬁl {?&Exgle%clﬁ'f’?ﬁ% ehRal "ﬂﬁﬂﬁ'éot” %dz%&teﬁfa&@yﬁlleﬂ o render

teroaryl, ether, acy , ester, amdo,
biologgc%}ly dl}errg Cﬂegﬁﬁ 8%#@#%? orgr%‘é‘a' ét%ﬁ ?%thnda fle rslcans to, render the
i.s. C( SO2RS3, C5- 20 het er oar yI
water BWM%@%@{ W“@J%%%Wﬁioégﬁmﬁif‘sdﬁg‘eﬂa or e groups
sel ected from hal o, droxyl, nitro, cyano, carboxy,
2 c s tringine Gy pigeline™ ool el i GhLChINg iyhoved including
C3-7cycl oal kyl , C3-7cycl oal kenyl, C3-2oheterocyclyl,
any ofifhoZdar Yiffshérh-fEhaywemasuch, asemhfmiine 3gstems, ersdesy; ,ﬂoavrilidea used to
am no, acylam do, ureido, acyloxy, thioether,

transp%Hltfn%étQS fufbbdtRed] a vsfehhé%ﬁrﬂn@(h BotesSiak adRR BAd £18@Ches used to
optionally substituted with one or nore groups

I om hal o, hydroxyl, nitro, cyano, carboxy,
transp?ﬁtr%%{eﬁglﬁc{;al kyl, C2-7al kenyl , C2-7al kynyl,

yel oal ky C3- 7cycl oal kenyl --20
Gla B mezsahe s iliein the Sitgion & CG¥ RSB0 e ggsem n o
am no, acylam do, ureido, acyloxy, thioether,
sequegt@ﬁlpgs(raa@n sul fonyl, thioam do and sul fonam no), a
C5-20 aryl group optionally substituted by one or nore
groups sel ected frRETAILED DESCRIPITTIONI tro, cyano,
carboxy, and thiol, or G -7al kyl, C2-7al kenyl,

CRrafidk Yeiblodirkeinty G Corpatakosl andCInathod! e eedtitle, a fluid for use in
C3_2ohet erocycl yl, -20aryl, C5-20heteroaryl, ether,

hydro@%)ﬁ xﬁﬁl&ﬂ Sﬁfl@ﬁ&l Iﬂﬁ}f ‘Elﬁcﬁ%&j Qith! Fe'ré?fae t@@ﬁ@ £%Y¥mpanying

I oam do and

dramﬁ%q,f qlff gg«: eg%}cggltuim‘%?ﬁiﬁl lﬂél gﬁ.;ld gig?aturﬁ? ?}rgug odf the several

cyano, carboxy, thiol, Cl-7alk | keny]
v1ewsczThgqek%rﬁ)ﬁ|h0\)z(v)égn7t@|9 wpgwandcgerqagy\& long p@gﬁ:ﬂbed in detail, specific

C3- 20het erocycl yl, C5-20aryl, C5-2oheteroaryl, ether,
embodinydnts efSitrediatiemsytzmsanidmasthedsydf asing syctusystents, toadsinfest fluid, with
t hi oet her, sul foxide, sulfonyl, thioam do and
the ufidartitiung ﬂ@i thi® [disaloGiire 119 ré}irkyhtag'f/@ onlyoqid Bnadtligtended to limit the
substituted by one or nore groups selected from hal o,

ol di f fluid
mveng&g %@ﬁ}gs? eﬂé%ﬂ&enﬁ%%?ﬁratéé%ﬁt?ﬁ?%;gﬁéﬁh@%C’{/kéeogrgbcl)( )}rln’ents of flui

treatne%lt ;tgérﬁli?cgr g;%ﬁdiagﬁ g?sq 1Y sgfé\é&{ %érem%agoo%r Xﬁhzed in any type of
| a d | o t hi oet h | d
hycrogibp B AUt {PBGAIEE GHREREH PRGNV SES s o wﬁta diginfect fluid

substituted with one or nore groups selected from
including,o bhy dobxiymitechite,r @,ipeby%lrﬂperaglanhow $aiViging operations; upstream
G -7al kyl, C2-7al kenyl, C2-7al kynyl, C3-7cycl oal kyl,
explogationcyted pakdietivy applidatdfise ted downi;t;ebm eFindparprbcessing, storage and
C5- 20het eroaryl, ether, acyl, ester, am do, am no,

HORY. th iRy bé”fﬁ(ll Eé@b E&?Eh t $h4 UEFrEIR teachings of the
trans lfngﬂ]yagﬁhﬁahl oam dé) and sul}%onargﬁﬁno) av\here RC2 and Rct,fg

0 r
emb°§“%“%%5§ﬂ§sﬁ%5%e§%ﬂgﬁ%) iRy el OF LB lab @pination to
are |g§r Tdently H a Cl-7 al kyl group, a C5-20
produygg dgi %f §roup, a C5-20 aryl group or RNp and RN12
together with the nitrogen to which they are bound
forma heterocyclic ring containing between 3 and 8
ring atoms, where each Cl-7al kyl, C5- 2oheteroaryl,
C5-20aryl or heterocyclic ring is optionally
substituted by one or nore groups selected from hal o,
hydroxyl, nitro, cyano, carboxy, and t hi ol , or

P I T T 1 P — - P —
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8be and 8bg. R O3 R3 is preferably an optionally

substituted G - al kyl group. Mre preferably RO 3 is
wa@rooanewbst i t uted G -3 al kyl group, preferabl ypar/cBRivgloo4346

group. Rm andRm RN3 and RN4 together with the nitrogen

to which they are bound pregerably forma heterocyclic

ring containing between 5 and 7 ring atons, which may

optionally be substituted. Preferred optionally

SHIRHL | PSS F el i BB, ki o
o SGrSNG. RIS S PSP BB AN, o e ia 20

_ preferably the ?r oup forned is_norpholino or ,
biologteaily msrtp Adkeifved 13ghmel ba seavysiess Eeshpyajer, puanesher flyids gnd preferably
The nost preferred group is norpholino. R2 In one
comeseffdin di rendily &RRilalsle selireetsach iy oniveiRNSIRNGcean Jnpereammatiddyment, the
substituted C5-20 heteroaryl group, and an optionally
ipeliUbSratiodl B &6m e@rayﬁﬂgm@msm, Andfediagen eysaadi ITONTiltER 130, a
plpelui&s&&z}t{ggt ed frol%n%NRNSR , an optionally substituted

pipeli 112P€1§{) 3'59 g 3 ﬁbglﬂ'& 14N A HIRRL | R0 XR%tﬁ;%Es%Ldﬁlgﬁy f filtering

roup. rther "enbodi nent
roup optionally.substi.t ut with gne .0 .
appereis PR PEFRY PO Mol 2dos oo Agook BB augy Whe e fuid 120
fornyl, cyanq, nethyl, anm do, methyl hoxyret hyl .
flows tienghyadiléstpganseytithaticallectspartiqlesiqfapk ethop RSt AS B FRTDRe hergin. The
an aryl group as shown in any of exanples 9a, 9b, 9c,
lift pufinh, 1 9end g pipelinedii] p@inp 160 magloe a0y typemf pampesudalge éor moving the
Preferably R2 is NRN5SRNG6, where RN5 and RN6 are as
fluid TI0CHhtGIsS the defdinRa, syseeh NOL Gltprself30radl pipdiiNs 1@0d Ris6pipeline 140
together with the nitrogen to which they are bound
may b}t: i%&gétﬁwtéﬁto? 'é%h%%ﬂfé hﬂe@l, b BoyC 8P4R thétnASHNRE bl ﬁﬁ‘ﬂl}l_eﬁf()eipeline pre-

at ons, may optional’ly be substituted.
ring.preferabl.y.h from ' _ ef@r
comnisRRE TR B0 e HED o oFy b by BE T ) EiFine fitrs
l[imted, to no l'ino, thiomrphaolinp, piperidinyl .
130 Y 8¢ é;@pm}en@%({ ggg@.( 8&69 ﬂN-Ws E‘{!T}gP £t ,regeda%on 1nstru\§néntat10n and
honopi perazi nyl (preferably N-substitut edf{l and . i
mountegrancd $kid.rihere Pn@gl@grtb‘d enire appardtuy pertablg. oln amembodiment, the skid
pi perazi nyl and honopi perazinyl groups include esters,
mounted qR@IPnenY livelectesilBr powered andymay Ge- dpeadtéd bisigg @anperatersam remote
ester substituent, e.g. -C("OOCCH 3, -C(=0 OCH2CH3 and
locatiofsl =O) OC(CH 3) 3. Preferred C substituents for the
groups include G -4 alkyl, preferably nethyl. The

rou r |
O 55 05 A R BNIBAL YA (SRR

nmor phol.i no. and_ pi peri di .. These ar r.ef.er abl 1

the filg S0 b QU B Eerci s g SetB it Py et the fitered fluid s

t hese groups bear two nethyl substituents, these_ are

disinfpcvted.eﬂgablmmme < pshisinfeetionaistie kilh maigzo-onpanisme ¢ dhg fuid 120. In an
preferred groups include:In an enbodi nent of the

embodinveinttheitradiation aystem (1l 0 compdsea as ubizsioletflighb apnatatass segh as a UV-
formula (1), and pharnaceutically acceptable salts

disinfeQfe Qfstent BviibRNroMNHPIO WG TehnolsBy 208 of8Dérand¥k, f8¢ example.
is sel'ected froman optionally substituted C5-20 aryl

e FeftBeridot: B PHDSPRT OB, Py ofeetvly
s G i S SRR AP et s o

optionally be supbstituted;, and R2 is sel ected fram
debrigrig Frglogigal wgteriah domy the fuidi 120 westiesmoef thet Eradigfign system 110,
group, and an optionally substituted C5-20 aryl group.
In anot her enbodi nent, there is provided a subset of
conpounds of fornmula (1), and pharnaceutically
acceptabl e salts thereof, in which: only one of X5, X6
and X8 is N, R7 is an optionally substituted C5-6 aryl
group, wherein the optional substituents are sel ected

S o ~A — o ~A —
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R2 is NRNSRN6 where RN5 and RN6 together with the
nitrogen to which they are bound form a norpholino,

wa bioorweiophol i no, piperidinyl, piperazinyl (preP&r/aBkoo6/004346
Nsubstituted), honopi perazinyl (preferably
N-substituted) or pyrrolidifyl group optionally
substituted on carbon with one or nore G -4al kyl
groups. In a further enbodinent there is provided a

thereb% ﬁg%%gm ft 8 é%)gésts;g rj{a%)tﬁ §, Slttavi olet ng.h V\ﬂourﬁe within the
madlatrorr'éf%w%% Rty By ALy o o

3, 5-di met hoxy- 4- hydrox henyl 4 hydr oxyphenyl, 3- .
debrisHgdamofkyigand\spme rergowl %g {erighensireang 06 s irragigtion system
and RN together with the mtrogen to which they are
110 sHoalthehhpnef the afficjentp ofithe imadiption ireasment. t Ini contrag Ho bintmested fluids,
and R2 is NRNSRN6 where RN5 and RN6 together with the

such a@ i@ IRAda i8N hetlas 2éRlilh @uitddd thefvall ¢frthe pipelie ¥0. Further,
further enbodinent, there is provided a subset of

as conglga'iraptbngs?xgoéhe 5%L&1&E)dlstﬁfégg\ﬂh9% mfan§lrﬁ&e cost effective and

S t hereof X81s N R/ is a

also p%)dﬁg%?%%{)‘%? tély ﬁ&ﬁh ﬁl&a;fe rp%gt?%;él tmnfflehgﬁ%%gﬁfé}{t ' After exiting the
3, 5- di net hoxy- 4- hydr ox n 4- hydr o

madlqﬁtygrsw(ty@h]ewy eolp‘rayla A %\;@}yyefieﬂﬂw %ﬂ%i/zg] oté?)n trpgp@erred by the
and RN4 together with the nitrogen to which they are

pipeliteoiith guppd 66 ttabiigh liner YAOzand umte diespipelineddOrfor can prelinegepprations,
R2 is NRN5RN6 where RN5 and RN6 together with the

such RifllNe& tQinstprededinee)fopeeaniphe) NOndeothenpipetin®oyerations are complete,
enbodi nent of the invention, there is provided a

the ﬂtﬁﬁt&ﬁg e @ FEFEOW&I&I fl‘i’t{e”}’éﬁwhéré)the IRsH may be dlspor?ed of to the

ar maceu 'y accep abl e salts thereof, in whi
d X8 isN;, RNl is sel ected from
en““’ét“eé g@mq%%utg%rtm (fy substituted C5-20 heteroaryl
group,. an, opti aIIy su ed C5-.20 %/}b ou nd . ..
a st .%ﬁlartyyskﬁﬂﬁstheﬁrt ré@ tﬁa&ﬁ aarfﬁg}rfe DFRIFEIARE pipeline
is as previously defined;, RO 3 is an o tlonally )
operatiorb 406G ofi Figirec] -nyabek perfogmed wifshors airmske, ansguen dpclude different
wWith the nitrogen to which they are bound forma
compbiginey thay ¢he onesishgwn dnFagure ig Het pipelineSommation Hi0ngay involve pre-
atons, which may optionally be substituted; and R2 is

commiiGfiEthe PiRMMATN Rikh asturplihsenrtiby aﬁ&t@:@ﬁmg ot pestLEbmadssioning
het er oaryl' "group, and an optionally substituted C5-20

operaﬁ&%l e\?crhoa# Ry ﬁ%ﬁﬁ‘ﬁ‘tgg ?I{?%m%%ﬁ%ﬁ & Kg.lﬁx%ﬁg% irRould P\he\eHaR fluid 120
s BB TSH LA SEPRERLS b5 P R e e

optionally substituted C5-6 heteroaryl group,
positiopof ghess iroatmenisdaviaes Sy BVeEsH  kRTopme le, di¢ ﬂmg 120 may be first

optionally substituted C1- 10 al kyl group where Ris N
irradifte@lbhd fReiNfileredd where R NI and R Ni 2 togenmer wt n

itrOgen to which they are bound forma heterocyclic

I iTAAn6®Bt l@d%dﬁﬂaohﬁh&tﬁ&? Bpldatiod thé ihdidtionsipparifiis 3 10 $nay be used

an unsubstituted G group; RN3 and RN toget her

to rex%%&rzﬁe ?Hﬁuﬁ d ﬂﬁg hicR ﬁéﬂd‘eb fédiBYioR ﬂﬁl%&&@ fRiPRoduced during

noplona1 y substituted morpholino,

well %{@I T B’th gk\érg%mﬁlgﬁgger& ?%tsz %\%‘hp %61?5 ipts gg.](lﬁ’ rn%tyq{eal%h%d as a well

N-substituted) or yrroI|d| gr ou

bore seayisingdlyid, 06 FiaN sed {1 |eewz51> e@u&@t thht Injlopgug discussion
heteroaryl group, and an optionally substituted C6
aryl group. In another enbodinent, there is provided a
subset of conpounds of fornmula I (A), and
pharmaceutically acceptable salts thereof, in which:
only one of X5, X6 and X8 is N, RN1 is a
C(=S) NRN11RN12 group where RN11l and RN12 together wth
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and pharmaceutically acceptable salts thereof, in

which: X8 is NN RN 1 is a C(=S)NRNL1IRN12 group where
WORRY7a6M7(RNL2 t oget her with the nitrogen to whPCHGBR@E/004346

are bound forma heterocyclic ring containing between

3 and 8 ring atons, or a pyPazole group optionally

substituted with one or nore groups selected from

hal o, hydroxyl, G -7 alkyl and C -7 al koxy, or a

u
T A T SO e

7 al.kox 0 \ Y,
dlsclo%%g{apltbﬁtg# i {I??%cg\%éerg?ra{ln% rllé ag? %sb%zée Feg"‘té%e fyid or to treat such
.. hal o, hydroxyl, G- halkyl, ether, for exanple G -7
fluids thepsslyes %Smeséﬁldﬁeﬁsmff S@ﬁ%npl e G-7 alkylthio, C5-20
aryl, C3-20 heterocyclyl, C5-20 heteroaryl, cyano
eEigare, 2f sshemsiigatly edeptgfsoycmpwn@ﬁ@tm well dyore sewyding Apgration 200
am no, for exanple G -7al kyl am no, di-C -7al kyl am no
utilizig theGrradiatigw xparatbo b0 tordismfecRoB rémecﬁater&’mm/ bupgplied ftom a readily
RN3 and RN together with the nitrogen to which they

avallaﬁlé Soted Héjaﬁﬁlfefn?d'tﬁ@ ko udi® ﬁ‘ﬂléke&li’ﬁ RARL trBRe®ivith chemical biocides. The
hi onor phol i no gr oup; and R2 is NRNSRN6 where RN5 and

water ?2@ Pt E'&{Jlly 2%1#1 ?od}ké %@ A QnWiGh aéﬁ)%\’e’r?&efot?ﬁ%& water.

m nor pAo onnrp |no pi pert

erazin ref er ab ubstlt t ed i perazi pyl
Formaighey 8rh BIcokE ST (R oaREet TR Bpyy oFs Syt %&E\& B #he'same or
optionally substituted on carbon by one or nor
differapt wed|frapn thyt beipg serviged: Inuanycaehodimesishiseaisr ?tlﬁépéld| eyen comprise
provi ded a subset of conpounds of formula I (A), and
truckedHarwaerethnt had hot teen epbtal| vetls ebensicalHeoadds, The wiell dore servicing
X8is NN RN1is a C(=S)NRNURNL2 group where RNU and

opera’t‘ﬁhm—i?()()t QBPrTLBS a Wt iplmipNISONfikdro 980) thediriokliatitn bfiRiyatas €10, a valve 260,
bound form a heterocyclic ring containing between 3

storagl %08&) &@ﬂgﬂv\n@ﬁ% 2 PR odEMs! iécﬁﬂfi‘ IPP%lr% 295, a service

one or nDre groups S ted

and .G -7 al kox
punp Rantnd el Bt on e C R v arfilil Bihsly Gpguged such as
groy/fps sel ected from haI o, hydroxyl, G -7 alkyl and
fractugng, fop¢¥a8Wfe. or a C1-6 al kyl group optional |y
substituted with one or nore groups selected from
halhe filteysc? 30 may, ca@@ipriseal veyiety eftdiderentf typesenffitisise depengling upon the
al koxy, thioether, for exanple Cl-7 al kylthio, C5-20
requirdfi¢hts oE&e2Spehtive) r1ﬁ©1ud1hg lsockGypfiltéreiramrepiovaliitsrg, micron particle
ester, for exanple -C(=O OR where Ris G -7alkyl, and

ﬁltersaﬁré&ﬂ%tedf ingsmmkse afd/or Ao %@gnﬁ fildk t@nai@{hémmmwsuuable for

oxycar bonyl am no; is a nethyl group; RN3

a welggra%tangg %;%%erInfw%]t,e%ng%ﬁholﬁ&ﬁb@gﬁgte%s%%&&ﬁ%ﬁs%q}f ?ﬁt@ring system
depic{yoR0 dened Fogen afsn%@ﬁ%@%ﬂﬁgféﬁﬁg‘d%éﬁ%@%h@ 307, both

group. In a further enbodinent, there is provided a

filed euBehwuary 224095 canddwtiventitled ﬁ@pgcqs@n)d Pregegses for Removal of Impurities
pharmaceutically acceptable salts thereof, in which:

from XSFlufl RecoRbled fian a SibiesjaNEi] BNt mgmEly [assigtmddoﬁﬂuilihmbn Energy
RN12 together with the nitrogen to which they are

SemPé%UI}Q fohtha af\esRE QE VIR présent ﬂllspliéﬁﬁtsral Pirfigs DS, W88 Mardl 295 may be
and 8°ring atons, or a pyrazole group optionally

oy G SRS T G 20P S S Wy e s
T L T IR A R TN T—

G -7 alkoxy, or a C -6 alkyl group optionally
substituted with one or nore groups selected from
hal o, hydroxyl, C - 7 alkyl, ether, for exanple C -7
al koxy, thioether, for exanple C -7 al kylthio, C5-20
aryl, C3-20 heterocyclyl, C5-20 heteroaryl, cyano,
ester, for exanple -C( O)(P vvhere R |sC| 7a| kyI and

o o ~N
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di et hanol am ne, piperazine, benzyl am ne,
phenyl benzyl am ne, choline, neglum ne, and
wao c@wmesdoaoni ne, as well as am no acids, such asPCH/EBRE®6/004346

and arginine. An exanple of a conmon quaternary

ammoni umion is N(CH3)4 +. 1 the conpound is

cationic, or has a functional group which may be

cationic (e.g., -NH2 may be -NH3 +), then a salt nmay
operafién DO "RE inMhk igeline bf;@bﬂl&ls 300 QRowrKAFRLRS dﬁﬁhpsa@OGZSS 295,

I norgani ¢ ani ons include, but are not Irmte

the ﬁ]hrg'g 550: Qﬁ% #Haggaq oﬁ%é} S fl% ! aﬁm\ﬁ" &H@ vél%) Qgﬂsﬂu fb%céogtsamenzed with the

rOWIC

oL UL oy DAL SR B s o o

i nclude, but are not limted to, those derived from
skid, ttheéebyomamgnf@e SgjEn pRDaEAIS] Bortablieet il anperabediment, the skid mounted
succinic, gycolic, stearic, palmtic, lactic, malic,
equippaniis electm:allﬁpd)wered and mey b@ bperated us,inggmratbns ,in realodd bpations.
hydroxynal ei ¢, phenylacetic, glutamc, aspartic,

bexyz Bdpficted | tAE 3B, 2 10y frohvi a@rea&ﬂij' agaBbleCsoustd fs&ﬁink/é}féd through the
2-acetyoxybenzoic, fumaric, toluenesulfonic,

ﬁlterg@§¢%getﬁgllfi9 hﬁ’x : ﬁdﬁaq‘lﬁé lﬁlfe?é@f Gvgtegtlﬂ afe. oS! E{?g % Ses through the

|set erlc | uconi c. es of

sultabl rrerl C but, ar £, L
imaditjon %nraga@f’sdfeﬁbr P B e Rers: 135 B epdorlgﬁaa?r tgcfil“aé filine 250
tanni ¢ acid, carboxynethyl cellul ose. may
then pasicRciivelah brvalgtaonphectib Iy ehsa Fverted, rrrtw rea‘ﬁ%rﬁaﬁnt line 255 or
handl e a corresponding sol vate of the active conpound.
contifffeeort thranghdink 2ab ¢0 thedraghugioperation imthe tveelichniey 8Q.1 Bheafiltered and
sense to refer to a conplex of solute (e.g. active
irradieledfuiddn 1ial2650k injedted evithogg cmd djthanlactwringefitid doimpohents from
solvent is water, the solvate nay be conveniently

storageem wadnﬁ&uaﬁ M@gﬁtrgsultf@r i iﬁﬁl%ﬁlngaﬂlﬁ@ RAtFMENH270. The
-hydrate, a tri-hydrate, etc. It may be conveni ent

serv1ce Plgrﬁé'f@%gn b ge(% ?rf%afr%cgum&&*l{xﬁ fr&ﬁq{r%rZ p-r% hd %ll bore 280 to

conpound’in"a ¢ rot ecte orm
erm "chem cal | otected for sed herein

condigd i, PRGBS RPEBHBby HeP ORI EAeasiEb IR Ghe S, Ruids can be
functional groups are protect ed from undesirabl e

madegh erike aanneaand bagdditivestinjeated siagpunm 33emasobhieldicted accordingly.
protected or protecting group (also known as a masked
orBerasie wategisaifiencraree bl eolotdwell sitd tocktiony, @ moypdlso By desirable to
protecting areactive functional group, reactions

re-usé 6O o4 B8k Wa'fb@@réﬂii@é@ﬁﬁﬂie%lr Rathringor o sbQilihg g;ﬁé?étfb‘h. Figure
can be per or med, vvrthout affectr ng the protecte

3 sc]r%rﬁ't'rweal n?rgch{ ?ég)trés@& out e 103%&(3?:1@1]13}{% HRsal )lhe' ﬁradlatlon

stant y affecti
appaqg&s%dﬁgﬁrg{nf%tg %&in%a% ﬁgﬁowﬁﬁ ﬁ,gel exa Bste fipe argmgﬁrated fluid or

ether. (-OR) or an ester | for_ exanpl
dispose tfyif- &h%@meél%@ﬁz%ﬂefatﬁé%%ﬁwpméﬂ|aphﬁri§}1mﬁetlﬁg)hl ?ﬂters 230, an
or trityl (triphenylnethyl) ether; a trinethylsilyl or
irradiation ypperates hi, sifirstlvabe 380, a sﬁoragmtaak 819, a sesomt valve 330, an injection
(-OC(OCH 3, -0Ac). For exanple, an al dehyde or ketone

pumIP93) Brofd 296 o &l 86d GtHerdffacatingGRi@EomRforkalsfdnd a service pump 285.
respectlvely, in which the carbonyl group (>C=0) is

¢ O?H@ﬁltté?g Fﬁ@m@y dL ok fie rsal{lf? %@ 3% azc%ng %’Eﬁ %g 'tkﬁﬁe ddn the pipeline

for exanple, a pr| rrary a e or etone

operq%épp;l Olé))sr(* élréea eorb%{? g0€¥% ﬁrleg éluas |z:re%pec’avely The

exanpl e, an am ne group may be prot ect ed, for exanpl e,
as an am de or a urethane, for exanple, as: a nethyl
am de (-NHCO CH3); a benzyl oxy am de (- NHCO- OCH2CG6HS,
-NH Cbz); as a t-butoxy am de (-NHCO OC(CH3) 3,

-NH Boc) ; a 2-bi phenyl -2- propoxy ami de (-NHCO OC(CH
3) 2C6H4C6H5 -NH Bpoc), as a 9- fI uorenyl rret hoxy am de

. -

e
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i ndependently G -7 al kyl or together with the oxygen

to which they are attached forma C5-7 heterocyclyl
w@e@ape600r (c) when R7 is an am de, urea or suP¢DOBRI0AO04346

group, reaction of a conpound of fornula 2 with

amoni a fol |l owed by reaction2of the resulting primry

amne wth the appropriate acid chloride, isocyanate

or sulfonyl chloride, or (d) when R7 is OR0O 1 or SRS

storage tall 31 @ Xl lSé"‘reglcacclicht@){/1 Q9HEQ Pﬁ%f ek %EHJ Lt@rﬁke r&em‘fr  Pumps 150,

presence of bas e appropriate al cohol” or thi
A
2 B Yy SRR i T b e teS'tﬁ%Pmds in e

in n NR | nLvis
remeﬁgg eﬂ@er@m@% S Més:}goaa glsgélgwabef egl’ry yzgve used to dxrect fluid
chlorine, or an OSO2R group, where Ris aI kyl or aryl,
flow gud gompatyhle wjth, fluigs inethe reroediationtppemationi3d0. Agsim alinitsome of the
of Forrmula la can be synthesised by reaction of a
compooents shodvioih Hrguredlmayl e comtaindrized avithioetiee iflowRégulation equipment and
represents NRN1 3RNm 4 , andwith an al kyl or aryl

instruhdnBidR Yeind Ghdditd dl6n b ikid eheRiRSRAIER e éhti?@%@paratus ortable. In an
Conpounds of Fornula Ib can be synthesised by reagtlng

-
et epﬁeggﬁdﬁtﬁ‘ﬁt@d‘%@%ﬁeﬁ GEHPH et Whigted Rl A oneryed using
n to which they are attached forma C5-7
geneﬁ%’f%%ﬁ’%t 35%%% Conpounds of Fornula 2 can be
synt hesi sed from conpounds of Formula reaction_ )
wi VREIHRATACHRE ORETAFION Y Fenduetedyn ﬂ@amli bnrwﬁl&oh flgrback fluid 370 is
Conmpounds of Fornula 3 can be synthesised from
produredpompusing i nEpmradiformativorfivid andAframpuringefhiide The @otvback fluid 370
POCl 3 and N, N-di i sopropyl am ne, for exanple. Conpounds

is liftell oipbftteavd] b&s 736 myohascs Qtetoﬁgtpfﬁecmapgsw By @he lift pump 150.
Formula 5: Forrmula 5 by treatnment w th oxalyl

I
RS 8 0, PSP COAUDS, SRS e it

e th | i l. owed reacti
g BB A S80S ARl 30 o e
ivel. npounds of Fornul a1 can

stora, kL) Sl %‘ﬁo B deeT YA 2 Paline JFfhu Fiid Atoged in the
Wien R2 is NRNSRN6, this is by reaction with RZH Wen

tank R20 jmeayalateshei eireuldtsd Subeghi redreatings- e B0 end throbgh the irradiation
group or C5-20 aryl group, this is by reaction with

appaRRS(10A| The fluidhiivezteddntb 1iAt B60 & diracied envaead Valve3 307 wakiepthe filtered
or together with the oxygen to which they are attached

and 1?1@&1&‘@6:@ floRd fak)SeCdiP&yeel thtough BHP - 34t‘fwf§tnd1§‘)%ds§1 {hine ren enment 350 or

his is by reactlon wi th potassium carbonate I n

o SR e BT S AT g
o R 558 TSR B T o

For rrul a 2A vvher ein R4 is NRNSRN4 where RN3 and RM,
transpastgettiyeanottier meanrefon re-pspasia remotehwelhsiten ol disrestcd ¢hraugh line 340 for
forma 15 heterocyclic ring containing between 3 and 8
disposalnthe dilteresl; andndadidted slukbvibetdsted coredsateothat IR dnvirSRBentally safe
1, NRN 1RN2, NRN7aC(=O)Rc I, NRN7bSO2R! an optionally

befors WHis trélééé%&@b §5-cR%irbRhEH; 880 Wrhisk RidB be @ water éh%deoa 8l fiver or lake; a
substituted C5-20 aryl group, whefe ROL and are

land &ﬁtagg,to‘?g HE&Q&Q ona?lps | ?E B@pbil u(%ll %‘E‘Hfﬁ)‘gﬁ %él%qar %6@ g} re-use, gel
o G345 BB 5, Sh AR o e

optionally substltuted O 7 al kyl group, an optionally
substituted C5-20 heteroaryl group, an optionally
substituted C5-20 aryl group or RN 1 and RN2 together
with the nitrogen to which they are bound forma
heterocyclic ring containing between 3 and 8 ring

at ons; RC1is selected fron1H -an optlonally

1. 2 " 24 a1l N NN o




10

15

20

rubitecan: Natural products; antimtotic drugs,
paclitaxel, vinca al kal oi ds, vinblastine
W@ MoBpeeprincri stine, vinorel bine, Taxotere(tm PCT/GB2006/004346
(docet axel ), estranustine, estranustine phosphate;
epi podophyl ot oxi ns, etoposith, teniposide:
Anti biotics; actinonycin D, daunonycin (rubidomnycin),
doxor ubi cin (adriamycin), mtoxantrone, idarubicin,
ol : . . . arm by : ’ _
fuid 5ES 1] The PICLRETHERD 21 picB ot Bho ARGLBTHE 20 Othe frac fuid
. Bi.al ogi ¢al, r esponse Lfiers: ipnterferon-al pha. .lL.-2
i tho e BT md EPRB PP 28b i Ehinch fHsrirachiriie, fsfiidn o i well bore
derivatives: Radiosensitizers;, netronidazol e,

280. ni soni dazol e, desnet hyl ni soni dazol e, pi noni dazol e,
et ani dazol e, ninorazole, RSU 1069, EC9, RB 6145, _
SR8 3whare doidsreatedeyitls chémicatohiecidssuer witreated fluids previously may
5-i ododeoxyuri di ne, bronodeoxycytidine: Platinium

have B&arwked ai b Gpdiocarbbe kelvstre hpplication) suctpasopipéladel pre-commissioning or
Ant hr acenedi one; m toxantrone, AMN Substituted urea,

well i%(:‘ﬁl[rﬂigyﬂﬁ' RRampiB! ﬂyi%?ﬂaﬁfe@%éﬁ?ch@geﬂﬁiﬁﬁﬁéw&sused instead. Irradiation may

met Ayl hydr azi ne H), procarbazi né; Adrenocortica

v RYPRERIET PR (SR oI 1) s poti

syﬂm%?%@%%&%ﬁ%Q%s %éﬁ%?%ﬁ&g&ﬁé&“ﬁ@igg@gﬁg@%ﬁg%ﬁgggHgggfﬂuMshede
__am nogl utethi mde; Progestins, hydroxyprogesterone
with elgpriealt kiocidesdis prglubisese sitherodue @Cmvaqogmen@.g gencenls or cost or both.
acet ate; Estrogens, diethylstilbestrol, ethynyl
Therefore thei icrhdietipn ysjaeatissmaprbeisestt toaye hocatiembor dngmtype of hydrocarbon
Andr ogens, testosterone propionate,

industry UPMIIARSE KRS/ iS dekiBleas ikinf@ fiuRNdr ogens, f1 ut ani de,
gonadot r opi n-r el easi ng hornone anal ogs, | euprolide;

¢ dal . e :
e SR R PR R BRTe SpUILAR of HilRcqbon ndusty systems
Act.ive conpounds.nmay .al so be used,.as.cell..culture

and dgglicalious SURGTY A BRLoRPCRRPREGl G litRieet TS g pépprosented for
sensitize cells to known chenot herapeuti ¢ agents or L.

purpases PE Livgtration; and; descrintiontand rare nphinisndeq to g exlaustive or to limit the
conpounds nmay al so be used as part of an in vitro

invendies &y the fpaacise femysl disclasad.oOtteiousty nvay ether mediffeatitnsrand variations of
candi date host is likely to benefit fromtreatnent

these\WytFochien W?@t&nﬂ; dideppli@ifions as @ossiblbe ippatieulir, the position of
i nvention provides active conpounds which are

the uge;méggog,i SEm g@ﬁ@&ﬁe gsCcEs: &am a%i irPQi#BACBLId ¥ Serformed

ary Inthe art isr y able to

. _det.erm.ne whet her..or. n capndidat e ¢

pio SEHEL T8 G5 P Rl g 3¢ R o AR BB B s
ei ther alone or in cqnbinatiopn. Exanples of cancers,

the tﬂtwa}qlraé{ng@%atra?@ cRBid e reroEacd Bors @ﬂ@ Opcen Hdlecessrg) With the use of
cell lung cancer, gastrointestinal cancer, bowel

additiomalcpipingc dlho systems gOQ, 200 3%k capdd beramanged deffdrenily, and have more or
carci nona, prostate cancer, testicular cancer, |iver

less co@ipo@énts.ki dney cancer, bl adder cancer, pancreas cancer,
brain cancer, sarcoma, osteosarconma, Kaposi's sarcons,

e RRYTEr, 3 hGaoeaThas in hYRRa@nsCRE :poé“ﬂﬂﬁe.b €n particular, one of
treated, "including but not Timted to, fung,

. gast et n inal__(i.ncl udi . :
ordingBZ P Y 8 R el P AR i, AR Ry s isglosed herein

ki dpey (renal),. hl adder, pancreas, brain, . and skin. .
RN LS e R R e e e S tﬁfaﬁofbefor use in

applied as a sole therapy or may involve, in addition

to the conpound of the invention, conventional surgery

or radiotherapy or chenotherapy. Such chenot herapy may

i nclude one or nore of the foll owi ng categories of

anti-tunour agents :- (i) other

antiproliferative/antineoplastic drugs and

Y 1 o s " o Y
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(e.g. a guinea pig, a hanster, a rat, a nouse), nurine
(e.g. a nouse), canine (e.g. a dog), feline (e.g. a

W@ 200y/066®Qui ne (e.g. a horse), a primate, sim aPCT/6B06@a04346
nonkey or ape), a nonkey (e.g. marnoset, baboon), an
ape (e.g. gorilla, chinpanzdé, orangutang, gibbon), or
a human. Fornulations Wiile it is possible for the
active conpound to be adm nistered alone, it is

appli®idhe A0k Gist RARMESAM prdcedsing RERSTRERYS GRld p pelmes production
conposition (e.g., formulation) conprising at 1

platf(%ﬁlev@sgélg fid %g:};gﬂﬁé%n Qtor %ﬁllbﬁﬁ)‘f’ls R]?i‘{lg ng' I%%(? ?;)?sgfi ss\{\c")rage tanks and

y acce
dj d | t f [ buf f e
taniksg PRI s O GG 5P 4 qfading” Tacifics: and. pipeline

othermaterials well known to those skilled in the art
transpytatiop stagaag aud feeitities, on avelpsather appligatiophy Suddt disinfected servicing
agents. Thus, the present invention further provides
fluidgphay haumdtfocalwidaomnie@i d¢fi punymosesg suchedsi fhshinglbav grodadt@nd/or cleaning
met hods of meking a pharmaceutical conposition

hydrde@iohs Fiond tiad Walé 09 adbeskdast plgélﬁlea%ésh‘ﬁmfgo ARRL or 3peline after
defi ned above, together with one or

clean&%a mﬁﬁgg \geXarﬁ(‘,:’FoF‘r%k Lig carriers, ex0| pi ent s,

ers nts, sta I'sers, or other rmterials

scrlbed

rmaceuti cal
FURE O@wafswi?%ﬁwcif@”?re PS8 fiang imdiaion o
.. rials, con‘posn tions, and/or dosage forrrs whi ch
dlSlmga te& uihj 4513 substifee Serdpdsoreatedyith ehemn @ag| biqeideg.eraintreated fluids, have
suitable for use in contact with the tissues of a
been shdrjreand dascmpedthereiim ymadificesions sy bs miade byanke skillgd in the art without
irritation, allergic response, or other problemor

departiagfilohctht ispifit aDifeesaskings 6f the inventione AR EMYoliments described herein
benefit/risk ratio. Each carrier, excipient, etc. nust

are re%e%@nt@t@ve GHEG @b ak ot idiShdel%o ?@ t iﬁg{;r Wgarfﬁﬂgﬂsaéﬂd%gdlﬁcatlons

W th the other |ngred|ents 0 ation

e en x0| n etc

of th?SI{éU nrgﬁllnndl& g,ﬁ%gérrgmag %ﬁlcb&% S\ V‘E@& tile SCQP8 of]ttg:rmven%on Where
exa.Cl}él e, ? ot 27 to 29. 'Il'he fornul ati ons may

UMKV BRES AT IMIEEIOpT &S expiessly statrd: suchoatses ra9ER Qiémittipns should
be prepared by any nethods well known in the art of

be unsieestondctp. indydh itarstive danges o ligstatines of bke ofaghitiudegfatiipg within the
into association the active conmpound with the carrier

expreskly chatedb resiged ot Bsitatiensqe. gyofrem aboas s o6 Yo dioeideiates 2, 3, 4, etc.;
In general, the formulations are prepared by uniforny

cat@fan Otlloflﬁélﬁliéé (11,0010, 130kR. 2IFRUFhd RFin "BStidEIYY
& conmpound wi th l'iquid carri ers) or finely di vﬁl:led %oﬁlﬂampec“o

any efe%egl'ltj §cl&{)r qfltlé{lde%nfg n]iéa.ﬁQ%At&hék%?ﬁé?‘fl&%eﬁ'??%qﬂ%ﬁ, gg?ltematively,

I oNns may ormo

is nof ol ut Icg ﬁogk éﬁ%ﬁaﬁ@eg ?%nngeggecf a%&@lll @Ig:}%apéxé{: e dlaim. Use of
cachets, pills, anpoules, supp03|tor|es pessari es,

broadst terig pich as gemprises Jaeludes, bavengnetc. shauld ke undesstepd tp growide support
| otions, oils, boluses, electuaries, or aerosols.

for ndforwerltemnisosush asi comsiztiag foﬁrconsiaﬂingaelnénﬁaﬂy fodit domiprised gubstantially of,
by ingestion) may be presented as discrete units such

etc. as capsul es, cachets or tablets, each containing a
predet erm ned anount of the active conpound; as a

po%[‘dlﬁ%}f She Qé&g@%’f )35 ecﬁioﬁ% g&ﬂ 1Mty by il Q@g&{pﬁﬂn s{t it above but

agueous non or as "an ol

. | si.on or er-in-oil nul si .

s 0“13( B i s Pl K. e 5 iptiftng ol St e subject
be made by conventional neans, e.g. conpression or
nol di ng, optionally with one or nore accessory
i ngredi ents. Conpressed tablets may be prepared by
conpressing in a suitable machine the active conpound
in a free-flowng formsuch as a powder orgranul es,
optlonally n1xed mnth one or nore blnders (e 9.

o D - o o




Injection. Typically, the concentration of the active

conpound in the solution is fromabout 1 ng/m to
wW@bwmaneed@ ng/ M, for exanple from about 10 ng/PET/GB2006/004346

about 1 ng/m . The fornul ations may be presented in

unit-dose or nulti-dose seall®#d containers, for

exanpl e, anpoules and vials, and may be stored in a

freeze-dried (lyophilised) condition requiring only

matte} I?)? t‘ﬁ? ddl;i n E%cht A \3}1&? 41ind 4 H{cggfb?sft&} ?ﬁto tan rsp%mﬁcatmn as an

er or |nJe Ions, I me

t or aneous .i nj L utions _.a :
emb°§ﬁ§% it -tﬁen Rty TRt bEn Pt e St ol w’rﬁ@méwpmn and are an
granul es, and tablets. Formul ations may be in the form
additign 10j thssBisfestedr erahadiments of g‘g‘ rRIEENt aventgst chiie dispussion of any
are designed to target the active conpound to bl ood
referanoerpn e Backgrounk sestionis aobeyadmissioastigeitl is puior larot the present
appreci ated that appropriate dosages of the active

inventiopapedslly afjdrefasneo shitimashaenppildicagort fae afiéd the priority date of
conpounds can vary fron1pat|ent to patient.

@%ﬁ@fxn' THe Hﬁ% oSiEd BRlanl énlt %El%ene?r}%ﬁg i¥Rions cited

anci ng o the | eve of t erap t|c

e B M
o TR PR e SR (2475,

particul ar conmpound, the route of adm nistration, the
time ofadm nistration, the rate of excretion of the
compound, the duration of the treatment, other drugs,
conmpounds, and/or materials used in conbination, and
the age, sex, weight, condition, general health, and
prior nedical history of the patient. The anount of
compound and route of admnistration will ultimtely
be at the discretion of the physician, although
generally the 5 dosage will be to achieve | oca
concentrations at the site of action which achieve the
desired effect w thout causing substantial harnful or
del eterious side-effects. Adm nistration in vivo can
be effected in one dose, continuously or
intermttently (e.g., in divided doses at appropriate
i nterval s) throughout the course of treatnment. Methods
of determ ning the nost effective neans and dosage of
adm nistration are well known to those 10 of skill in
the art and will vary with the fornul ation used for

t herapy, the purpose of the therapy, the target cel
being treated, and the subject being treated. Single
or multiple adm nistrations can be carried out wth
the dose | evel and pattern being sel ected by the
treating physician. In general, a suitable dose of the
active conpound is in the range of about 100 ng to 15
about 250 ng per kil ogram body wei ght of the subject
per day. Were the active conpound is a salt, an
ester, prodrug, or the |like, the anpunt adm ni stered
is calculated on the basis of the parent conmpound and
so the actual weight to be used is increased
proportionately. Exanples Ceneral Experinental Methods
20 Thin Layer chronat ography was carried out using
Merck Kiesel gel 60 F254 gl ass backed plates. The

pl ates were visualized by the use of a UV | anp (254
nm. Silica gel 60 (particle sizes 40-63 mm) supplied
by E.M Merck was enpl oyed for flash chromatography. 1H
NVR spectra were recorded at 300 MHz on a Bruker

DPX- 300 instrunent. Chem cal shifts were referenced
relative to tetranmethylsilane. 25 Purification and
identification of |ibrary sanples The sanples were
purified on Glson LC units. Mbile phase A - 0.1%
aqueous TFA nobi | e phase B - Acetonltrlle flow rate

Y Y e ~~ 1" i L T T o, g ~~n7s7 AN A NN



dj pyri m di ne; R4=(2R, 6S)- 2, 6- Di net hyl - nor phol no; (99%
yield, 90% purity) mz (LCGM5, ESP): 313 [MH + R'T =
wa2@9/0edoms f) 2, 4- Di ami no- 7- chl or opyri dopyri m BPCTI682006/004346

(Inter. 7) To a solution (0.2 M of the appropriate

di chl oro-substrate (Inter. && or 6b)(l equiv) in

anhydrous di net hyl acetam de under an inert atnosphere

was added diisopropylethylamne (1 equiv) followed by
CLAINI§: appropriate amine ( 1 equiv.). The resulting

m xture was heated for 48 hours at 700C before being

i.e r The reacti on was
L dl‘igbycgrgc%b?%mel&%Sf%’?Pﬁéﬁéu?cct%fn v ume) and then
washed wi.th, wat n.vol umes). The organic
extractaW§dlé@ﬁgﬁ‘+é'?‘%§lé 1oqg1 ¥ o give a syrup
whi ch was di ssolved in EtQAC (. 1 reaction volune) and
2. weBtesgrvaging fluigtoficlaimd whdrein theoladiated flvéd weeirtadiateg via exposure to
dri ed (sodium sul phate) and concentrated in vacuo to
ultravgoleelight. oi | . The crude residue was purified by flash
chromat ography (Si 2, eluted with Et QAc: Hex (7:3)

3. 90TRGkehcing fikdd oft é?alﬁi I’@/h&l'éﬁx fhi GirAdi SEBAKNDRRisEs ¥ GbIuRY of fresh
solid that was suitably clean to be used w thout any

watexf7 E%h geﬁrofgg'ﬁ tidfgﬁ&éa%ybém Al rlaa cr?orr}blﬁaqon thele ylh ) - | 4- mor p
R md&méﬁﬁﬁ%&B%%é%yr@r eRnsBBSHBr 1 1)

n12(LC-I\/S ESP): 348 [MtH + R'T = 4.16 mns Inter.
5. 7pThe servicing fluid of claim Whereln the servicing fluid comprises: filling fluid,
7- Chl oro- 4- (2-net hyl - pi peridin-I-yl)-2-nmorpholin-4-yl-
cleaningy fliidp h@di®stati¢ pastingrifhhid) efloodthg=fluidy Plashing dluiddreservation fluid or
=2-met hyl pi peridine; (57%yield, 95% purity) mz
fractlir id ESP): 348.1 [I\/H-H] + RT=3.42 mins Inter. 7c:
Ioro4((28 6R) - 2, 6-di net hyl - morphol i n-4-yl)-2-((S

6 ) d‘l' }n%olln4y|)pyr|do[23d]pyr|md|ne
' (|nterrre ate Tor conpound Il1k:) R4 =

C|sd|msthlrm 3|\/|9th ne; .. .
(439 v, BProgiEs E“MFHOP‘V}’ O Ao e geyaion i ppradiated fuid
RIT 3.74 m.n I.nter.
7-tes 15 biplogiqafly)nest rrerryl - nor phol i n- 4-yl ) - 4- nor phol i n- 4-
yl -pyrido[2,3- d]pyrimdine (Internediate for conpound
7. Habhe mrethed nf)¢1@ihro6 wiereinRe flpR) was- iMadibtetd mathpiaviolet light0%
yield, 97% purity) nlz (LC—I\/B ESP): 350 [MH—|]+ RT =
8. 3.7 methed bfitlaim 6Agtierein the service operation comprises injecting the irradiated
7-Chl oro-2- (2-ethyl -pi peridin-I-yl)-4-norpholin-4-yl-p
ﬂmdyﬂtbgg{eg 3-d] pyrimdine (internediate for conpound |
I ay R4 = norpholine, R2= 2-Ethyl-piperidine; (56%

):
3 Pneagp Rl haShh byl rgblin At i omation

I 8Toas ion (0.09, of .the appropriate o
10. ( ) thod; of %q,lmeg V@}er n é%aqulgy opsratien gﬁ)mgresgps%oawg)a pipeline,
vvas added the appropriate 2,7-dichl oro-4-am no
hydrqsyaticaldpipsting the pwelinel ovbathv) (Inter. 6a or 6b)
pot assi um carbonate (2.5 equiv) and acetonitrile (1
11. voTherejethoBhef klawhub evhwesn dhgassitd byerdtidnbtomprises tiliggncleaning,
through the solution while sonicating for 15 m nutes

hydr&@iﬂ@a (ggﬁdél{lhg,ﬂ @réaérvmfgﬁble& Ectkbingtidn tREeSY | phosphi ne)

03 equi V) e m xture was degassed for a

d t
2 a?fn‘%’;“‘éﬁté‘?%g% o5 SRTREEMIREN 0% Upon compl ot on, the

reaction was cooled to roomtenperature and filtered
under vacuum The filtrate was concentrated in vacuo
to give a solid residue which was dissolved in CH2O 2
( 1 volune) and washed with water ( 1 volune). The
organi c extract was then dried (MgS™), filtered and
concentrated in vacuo to give an anorphous solid which
was triturated with Et Oto | eave the desired product
as a fine powder. Inter. 8a (R4=Morpholine, R7=



13.

transporting water to and fromthese well sites, it
woul d be beneficial if formation fluid produced from

WO b@7edol70 coul d be used, or flowback fluid coubPdI/BB2006/004346

reused follow ng a service operation. However,

treatnment of formation fluid7and flowback fluid to

renove bacteria isnecessary for the success of many
operations, such as fracturing. Hence, a need exists

for a caisposefef Gthé Vieadmrsdhacidab vl sivibasbh fd i
fluid an flgaback fluid for reuse in a xgﬁkﬁtorggﬁﬁkCOPQHHOH
sek bl operation, or for disposal to the

enJ\%/i\%n‘cl):1 fr‘]?geht. SUMVARY OF THE | NVENTI ON I n one aspect,

t I nventi relates to a.hydrocarbon industry
srelﬁ’;‘i‘BFﬁﬁaf’?%}PW F%‘?‘ﬂ%ﬂ%‘#-i rradiated fluid that is
biologically inert. The irradiated fluid may be

i rradi ataP8ripgdheisdistaddluid when thgseryicstoperatjon issethphes:
conprise a volunme of fresh water, seawater, fornation

14. 1| Theomethbdwbeleim 13 Girther @mpmistngnbi nati on t hereof. The

hydrocarbon industry servicing fluid may further
conprl&edﬁhﬂ@ﬁngﬁﬁ%Mﬁm@dm&ﬁﬁmﬁ@ﬂ&ﬂ&b?ﬂﬁh&?@ﬁﬁﬁéﬁﬁ%d%hmxand
t he hydrocarbon industry servicing fluid conprises
Fi 110 ngudikgh ' [ -at i g hesting

% dﬂnﬂ}%ﬁe‘fﬂg@ d@ﬁdou vilth (Y f0RfLd fluily

fluid, Tl oodi ushi ng , preservation

f1pMi racturing fluid. I'n another aspect, the
1s. 11 ikl I A6

i nve " to a method of performng a

hydr ocar bon. i ndustry service operation with an ) )

i rradi iCBEETINE A Rydresatbon dndysiay svictgl fnid helagically ingst without using
enbodi ment, the fluid is irradiated with ultraviolet

| i gwmical hiogigles.ous enbodi nents, the hydrocarbon

i ndustry service operation conprises injecting the

16. i rAaniethbddoff ketiddringtao hpdroedrbon fiidstriir depdciag f BuidEbioRygically inert

fl ooding a pipeline, hydrostatically testing the

cmnﬁﬁgﬂg[ine, or both; or filling, cleaning,

hydrostatically testing, flushing, preserving, or a

oo R8T P R i

or cgpturing the irradiated fluid when the service
opetGtion is conplete. In an enbodi nent, the nethod
further conprises reirradiating the captured

17. i yFheapethediof ¢laimy 1 whereindradiating eomentises exposura italyltravidlet light.

performng a service operation with the renedi at ed

18. f | Thedmethod afiaidier 1Goherin theha 1ea3y end comtitghat@apriges @ volume of

nmet hod of rendering a hydrocarbon industry servicing

fresh fattr Cselivalef) Gbreition flufiE IbwhAKRHE, 3#SicBMbEAGHH GRkeof

19.

20.

21.

bi oci des. In another aspect, the present disclosure

{n J%trﬁéthwoﬁclﬁﬁ{ ﬂ%’ﬂ;{@%ﬁ %@?}%ﬁg{gr‘g a hydrocar bon

stry serviclng ically inert conprising

i rradiat,in | east one constituent_ . of the . . |
hydr oc Rt g GOyt © %:Baf%orp%%a ireadiating.
irradiated fluid, The irradiating may conprise
ex%é'{}‘i’téo‘g%fﬂﬁlm Hfughetcompgising: | n vari ous enbodi ment s,
the at |east one constituent conprises a volune of

f resh wigjeeting ethernvansgityentontrethe aradidted flyidf | owback
fluid, or a conbination thereof. The nethod may

f Ureheéthedoftlaigel 6 further dofpriding! €ast one constit uent
either before or after irradiating, or injecting other
constit o Qi WAA=Te ' 0: an

enbodi rrétegﬁﬂt%ﬁltn g%ﬁ?ﬁ?&??@ﬁ%%?@%sﬂu&rf ormng a
hydr ocar bon i ndustry service operation with the

hydr ocar bon industry servicing fluid. The hydrocarbon
i ndustry service operation may conprise filling,

cl eani ng, hydrotesting, flushing, preserving, or a
conbi nation thereof; and nay be conducted within a

pi peline; or within a hydrocarbon processi ng, storage
or transport facility; or wwthin a well bore. The

met hod may further conprise disposing of the

o - o N a




such as water, irradiated fluids do not as readily

corrode the wall of the pipeline 140. Further, as
w@owpae@dd t o usi ng chem cal bioci des, di sinfecP@DGBRYN6/004346

irradiation is nore cost effective and al so produces

an environnental ly safe fluil@ for disposal to the

environnent. After exiting the irradiation system 110,

the irradiated and filtered fluid in line 185 is then

22, t rEms hRfHoddotboYlalnh @ 1PivRGEin" e debice? ine, .
190 and into the pipeling 140 f or g em%ﬁpgéggﬁﬁggﬂhhg Cleaning,

t g PN st-i ng procedures,
hyd g ARy, BYCH Rt o coh RO RS (00t are
c | et t fluid exits the pipeline 140, t hrough o
2. 7P SBog RS 1 ShitkindBs sgvipeopiralae orducied wiftn o ipeline
envi ronnent 170 wit hout harmthereto. One of ordinary
24. siIhq methqdy of aplpinyi22) whersin |the agopresciopeistionas ¢dmducted within a
representative pipeline operation 100 of Figure 1 may
hydrasarboe piencssiag, sfofage or tamspon fadilitye, and may i ncl ude
di fferent conponents than the ones shown in Figure 1.

25. THEnenhetabd SEcIRE2 Pivh&BintROsdiAYe bt AloMls conducted within a well bore.
precomm ssi oni ng the pipeline 140, such as during

26. iﬁﬂi&h&tﬁb&@f%lﬁﬂﬂzfﬁé&l&%m sing0St - commi ssi oni ng

operations, such as a repdir 6f replacenment procedure.

Al t hou igure. 1 shows the fluid 120 passing first
t hr oug%@g%ﬂ?{fgrsgrvﬁ%g @Wg to h@r?n{”ﬁ? - t he
irradiation system 110, the relative position of these
27. ¢ (Her metiodg el oem A yViseein edisnosing, copprises anjsReEng tdreinjecting the
fluid 120 may be first irradiated and then filtered.
serviqipg Hlidt her hydr ocarbon industry application, the
i rradiation apparatus 110 may be used to renedi ate
28. prévdetied dpridingwhi ch i ncl udes formation fluid or
fl owback fluid produced during well fracturing or
ot her  Seh¥hEANS uSRE AN i SRS | :
be reused asg; wel | ygorce srelrn\%{%?fxgé f ﬁ?ggf’lﬁgrtéhgﬂ)ﬁgé;ﬂ‘emedmted

diiﬁﬂ&)ﬁﬁgis%ﬁ lBécélBrem vironnent. Wiile the foll ow ng
i rgure

di scussi ono and Figure 3 focuses on well
fracturjn i.t. shoul d be understood that the present
2. i I%%th?cgbﬁfé%‘“’c)@tﬁggﬁcpwwlé‘gi water for use in any
wel | bore servicing fluid, or to treat such fluids
t hens e BEEQITAEIE BsetyEss operatips withdlest reswdiatedfludr e 2
schematically depicts a representative well bore
30.  sélheinodthaeyl afxdaiat 28artR&@otprikingi Nng t he irradiation
apparatus 110 to disinfect or renediate fluid supplied

from a stei@dithd/rediediatedHed, 5Q4r ce as an alternative to
using trucked-in water treated with chem cal bioci des.

The maqggngﬁgg%ﬁ&g#ﬂwﬁsgghhﬁdavaiIable source may be

fresh wat er, awat er, ormati on water. Formati on

er_inc S ter. produced froma well on site,
3L ﬁhgﬁn%ﬂ?d‘g%? lﬂlgﬁsﬁﬁ’é&&W@Pﬁw&em wel | fromt hat
bei ng serviced, In an enbodiment, this water 210 coul d
even cowpstingother Gensiiguents ipferthe remediatidfiuidot been
treated with chem cal biocides. The well bore
32.  sdhgimsthmyl efpdaimtA8dnrtRO@onpnpngses a |ift punp 150,
filters 230, the irradiation apparatus 110, a val ve

260, stdivpagifg 30the tathediftbd And totHemvirb@aLAr i ng fluid
components, an injection punp 295, a service punp 285,

angea ; b G LCI ration..
3. TQHsomebl NCEIE SRl ool hRer S RE P hi¥ing he

TQSn&h&%§PS'23O may conprise a variety of different

types o ers, dependi ng upon the requirenents of

t he operation, including sock type filters, boron

removal filters, mcron particle filters, activated

charcoal filters, and/or another type of filter to

make the fluid 120 suitable for a well fracturing

operation. In one enbodinent, the filters 230 conpri se

the filtering system depicted and described in U S.

~ a2 a2 - . A AT NN NSNS o



disinfect fluid, as a substitute for fluids treated
wi th chem cal biocides, or untreated fluids, have been
wa b@mec@mna descri bed herein, nodifications nmayPOEGBaEe/ 004346

by one skilled in the art wthout departing fromthe
spirit and the teachings of ¥he invention. The
enbodi nents described herein are representative only,
and are not intended to be limting. Many variations

34. and flmdliréatmant systemafontphisininvent i on di scl osed herein
are possible and are within the scope of the

i nvent i anirraWagibe appardRed;cal ranges or linmitations are
expressly stated, 'such express ranges or limtations

shoul d ' .pterati.ve.ranges or
i a oL AR Pt BB ARG G e R Agertus:
expr essl| tated.ranges or Jimtations (e.g., from
about 10%5:% Byt d@g&?g@ igdiate ngul out of the igadiaiersanneratus; and
than 0.10 includes 0.11, 0.12, 0.13, etc.). Use of the
t er m " opEYBREHqnto aydrpcarben éxlustrivappligatidnenent  of a
claimis intended to nean that the subject elenent is

35. r et flwid fregiment $ystenpofi okein34 whereiatthd ReiditkethenBgfstem is portable.
alternatives are intended to be within the scope of

36. t HEhe IfRidntrebiigendfsyREMABEICIAIRAr BB WhGBinAfheC BRREAHDES i
i ncl udes, having,yetc. shoul d be undgrsfoggﬂf%%grﬁg?ggm 15 an

ultraiblRPREH: dEGke Nar rower terms such as consisting of,
consisting essentially of, conprised substantially of,

et : L nal t he o) rotection is,not
7.7 Bhs B5EE0A et R S ot et IS dsmespd alon the
il limted b fhe_clains whi ch follow, that scope
et P‘H&&Rﬁit’i‘f’g&g Cf PIBHGi val ents of the subjectmatter of the
clains. Each and every claimis incorporated into the
38, spkhs fluid freatmentsystem ofrebuli Mefnttherfcotpeising aslemdt one pump.
i nvention. Thus, the clains are a further description

39. aritheaflwid awatagi $ystem éReldibe3PRether dogthria \ABUng vAlve that directs
the present invention. The discussion of any reference

the irfalidt$UEA1 B ok Ry R 8fbbh Aftul iy BOicAROrPH Thd Y ditholfithng | ¢

is prior art to'the present entl on, especially any

r a . l.cation date after the .
0. | P ARG ARl BHRCYE AR DL B PP e i icireimnt tine that
. all patents, .patent ~appljcations, and publications
directy iﬂ?eel%ah’@{]egisﬂr‘lmg’ln@ i“é%ﬁat}ol‘?@BP‘BBW&t ed by reference, to
the extent that they provide representative,
4. pridecidid dreatmrens system 9 chiith S4swhereiantbe thadspcarbon rakstrg application
forth herein. CLAIM5: 1. A hydrocarbon industry
compsiegsv Bcpipgliriel, i pravessing Shaility esmpéreatli atsestagd WadilityNddmponent, a
is biologically inert. 2. The servicing fluid of claim

transgoriatien clity bémpdreadba 1Lf I uid was irradiated via
exposure to ultraviolet light. 3. The servicing fluid

of ' [ irradiat.ed.flui.d conprises a :
2.0 BB b B Apbitloh AR i i rERRR ot ol 34,
fiowback fluid, or a conmbination thereof. 4. The
servicing fluid of claim1l further conprising other
constituents. 5. The servicing fluid of claim1
wherein the servicing fluid conprises: filling fluid,
cleaning fluid, hydrostatic testing fluid, flooding
fluid, flushing fluid, preservation fluid or
fracturing fluid. 6. A nmethod conprising: perfornmng a
hydr ocar bon i ndustry service operation with an
irradiated fluid that is biologically inert. 7. The
met hod of claim6 wherein the fluid was irradi ated
with ultraviolet light. 8 The nethod of claim®6
wherein the service operation conprises injecting the
irradiated fluid into a well. 9. The nethod of claim®6
wherein the service operation conprises fracturing a
formation. 10. The nethod of claim6 wherein the
service operation conprises flooding a pipeline,
hydrostatically testing the pipeline, or both. 11. The




