DNA- PK | NHI BI TORS The present invention relates to
conpounds which act as DNA-PK inhibitors, their use

war@ed®y2srhesi s. The DNA- dependent protei n ki naBE&T/GB2005/003632
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(DNA-PK) is a nuclear serinel/threonine protein kinase
that is activated upon association w th DNA

Bi ochem cal and genetic data -have reveal ed this kinase
to be conposed of a large catalytic subunit, terned
DNA- PKcs, and a regul atory conponent ternmed Ku. DNA-PK
has been shown to be a cruci gkpggaponent of both the
DNA doubl e-strand break (DSB? repair machinery and the
V(D)J reconbi nati on apparatus. In addition, recent

work hastihapbieated DhNelKiconporents to pipangefyrofise in
ot her processes, i ncluding {he nndulatign of chrgﬁﬁﬁigr
st r REUFETARY PEFSHEF&CTai HELRRNMREPTEH PRT & P
andgdaeksen, S.P., CGenes and Dev. 13: 916-934 (1999)).
DNA'DSBs, abe §ggacdedaasythe tnst Lathatel eabon a cel |
can encounter. 'To conbat“the serious threats posed by
DNAt DSBsposhiREi 9Bt PE EbRESShATEMe9BEvRBLEeQEr g PLant” or

mechaph$AE te ABdiate,thgkrchepaik. rbithheher achieved
eukaryotes, the predaom nant of %Besg neghanhsgﬁsbstNA
nonthERABEBgLHE BARE- Poi REFRGTENHET TS Af 4%k hEtin 48

i || egebimat aureagnthicsappenagbNAhPKughaybeapkeyngel &oin

t hi s_pat hway, ed. I Vi ; b ion, and
densHalPAF oY bRR et P b and T vt v nd Gofral ian

wi t Bot he.resi stance of tumour cells IR and

bi f unct i @&@lesauéﬁbatihnghagewbg, ( Mubl par€icuetral. those used
Bl ood, 92, 2213-2219 %1998%, irz$n E. et agré E%Em 11

J. ERnk&rnsBrt) F{utdBgOrEE0dPyY THEFRPGFE, Fhcr 83583 Y
DNAsPKadghityi iy hastbederipr cposedlases eskl gbxpighd lines

t umour, resi st e ni e, ~-ahhhkt ion

DNASER e 8 aRa . FoeBuPE™T RRCOPEor hay proves

ef f ceatireddnies .t unour s where over-expression is

regar ded g cheSiist aRGe peRehaBusM thhtakbiechastheen
previously found that the Plb3-kin se inhi%ﬁ% I can provide
LY2980BEL &S 5108 £FPEFhiCBRt PENATBK ¥ §fet 'O P SGFt PS

(1 zzahdmbBrAof eldvahtagéanceerResraight258be2586 In

(1999)).. The 1 C50_(.con ratiqn_at whi %+0f :

enz§ﬁ%%&€yﬁ€ﬁf§%i 1%%g%?ﬁ%§? E%ZSA&ﬁﬁpﬁggéggga%Nﬁ?%k%

i s, odfferslsiverted sdmnidd cepat afyRNPRIFSKOVEFea Straight

Fur ?kﬂnre it has beenshown that LY294002 is al so

able To weakly sensitise cells to the effe% stolh]R . .

( Rosenzwéiyg," evE ampdiidjude BSlAx"ca e foREs 8, € pilpe 18

11496 (S1999)cha WA HR3 /224949 ides Culiesrsa anwibertapft ially

cl agsas of) compoungs; ysefiul ;s AR ANDIOr $ie1ix 15

i ncluaing 2<am ro-¢ ronen-£¥ones of the gener al .

st r gcarde toforiass thes one &ediplof. the s EGHpGdndiameter

exhidy ted andieep of 10-12 nMand an SER of 1.3 (see

bel ow for_rmethods). O her exanples %f a _DNA- PK

i nhi bi t o 8Md enters a plece of piping shaped as a

1( 2-Hepdroxyr iy phot i mwi-nil -filenyils) e sstaidniched almost

(Kashi shj.a , ., er. akggaqggggg

(2003199 .la%nedl%‘/‘sm%]( Iﬂﬁgﬁ Ih,c?sF.Ca Izﬁu:m)gétralo.% _Oncgl e or

23, ®FBB882 qredo4))aw verruarlignas v @fshta IO PNAPK Rypssure

DNA rc?s%,aésr %[r&feegﬁ@l?gy angkddat splde Mi®RAEE. In addition,
Itors

i nhi ave been 'shown to radi o- and cheno-

sengi® i% & Sfthital Pl EeS QHPTC UihSrSs OSh Hppt ¥ i OiF

of &E@mc{]itsy Eg_&ii‘klaﬂﬂé ndni birteﬁrmcfl,; gsgsrcymlftmdaqaitme aict nasre
agents, t hat enhance the effica th c r
cheﬁm]té‘?%yw%cp]r 'ﬁ)heF%%.ltDW@y}é %}%B&‘{%r@rbﬁéyln 8
al sacqrovet Used il pipe t el th edieresuiofinetFovid diending to
medi at ed di seases. For exanple it has been

denonstrated that | oss of DNA-PK activity severely
represses the process of retroviral integration

(Daniel R et al., Science, 284:644-7 (1999)). The
present inventors have now di scovered rel ated
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car bon-carbon doubl e bonds (also referred to as
"C3-7cycl oal kenyl " groups) include, but are not

wo 20903871 0, unsubstituted groups such as PCT/GB2005/003632
cycl opropenyl, cycl obutenyl, cycl opentenyl, and
cycl ohexenyl, as well as substituted groups (e.g.,
groups whi ch conprise such groups)- such as
cycl opropenyl met hyl and cycl ohexenyl net hyl . C3-20

het erqacys W pliheyder sddl-2Qy hetemmpelwdlls as used
herei n, thaa{de“%oée% af%%[bfvﬁlae@tsmletﬁi&bt:?é '”gféjné%yally

removi ng ‘a hydr ogen at roma ring_atomo

het ero@)dl isdiachriptinrs & @%W%ﬂ%&%ﬁ%@ﬂthm a
or tAM; Qi dBIE drkdtSrd & M. ché Mty fluged a bchvdgeeﬁblltude

and having from3 to 20 ring afons, torrs %
5 T ol 010" S 6 mgeR S ORGIY JIRE AforEith T BTV
one wfe saidkg-gwgfis)on sassdetarat ycltilc theigswirl flow results
Pr ef erab' 31%3&4]04% %5@5 r&g P ik Qarfs fﬂ&& %%f@é in

whi are ri'ng heteroatons.
dencﬁlegdlwgika%mn%he W%era%rwe?ﬁfbn’%llbﬁfd at the walls of

het enpat o Pl esq qﬁlt%rzocﬂhet@ﬁycl yl groups

having one nitro en r| ncl u are no
10|inited tdet @? drbﬁ]rféxt aaz%tlil%‘?c?wehere

pyr rmﬂ@wme@o (e r@ht;/@hnmpg/f rcbisa;)],acpmnefrui io® lee gcentre line

3 PYELQL T eﬁg LIVESORYS 10! £lvo 2t RUHALE. OF The

3H yrrol e (iso [ soazo pi peri di ne,

di hy&mdpytmiﬂnﬂes tleqs &WWY@%IEI ndie el hZpieial width of
Exarglll@%é)lfléétg_t @ﬁ@%@rPﬂéﬂ %"Tl% Q@hﬂ%t Méc?gl&ﬁ@l area of
oxygen ring atominclu ut._ are no im

15t hos %e?%k?ﬂéaﬂf%%nﬁl%&mg]ajr% SRR HHel 2 %I%‘?Fésokanﬁ along its
(t etraabydhi ofrtan)t cxol eatyi dyokodin@n)y Oxanearticular
tetrah dro n, i ran, pyran (C6), and
xep(flh aé§<t 1r:tsl% %&I{&?ut ed C3-20 heterocyclyl
gr oups |nh11ulj@ﬂsmgmlstu<ﬁ¢| kgkigal fokpAng o?f eXahpl eype, where

fur a{w&e&mﬁf&m& apPSESe Hlé\Pijédiélgleééthl@a(@r@:ﬁ@ half of the
r| bose, |yxose, | ose, a ctose, crose fry Lose, .

0 and iBGRT rl’ﬁ)}sedl@ 'Fﬁ:‘):Fe%f %Spﬁﬁhe? ‘?%%yﬁ gfjortlﬁ)s
haVld‘Jthl(Dm'e SUbphuthe | hgnah oof i ticd ustepibyit afeemothough the
[im hos rive n

thio a?]e ‘—ﬁ '%I%%hj;l S ?o%h%%gﬁéﬂaaﬁg@enﬁféﬂ}a Follow a

(t etstary/yiot bapyr ah§ hapdoeen epatred @@?rp’r‘ésg%ﬁie@l@b has a
het %Mﬁ|d&m@5@é@§ havi ng two oxygen ring atons

i nclude, but are not limted to, thoseﬁgerlved fro

25 i oxol anef OFi BXANBUTRAGET Ok epdh®. SBSG Jr‘é%tjo?nCSt% term
het eresyst e ghimppsthay i ngf t ol hiaT ogeping ngs adefikned as the
Incljalild 11?19(56 acﬁ:.v:.&gdlf)g] Eﬁg .IL te%tltﬂgfedij%ﬁéiygg fré’{[}lce the
i m AZOTT di e razolrdin
i m deol iplede p<y'E a‘zbtl h@l{-@@hyﬁibmak%l k§SSgffgen or equal to

pi pesRZi ne; Eéﬁnphsslﬁée%az?-odbsﬁ@f@@y@f WEhQr@MEﬁng, this
havi ng one nltrggen ri n%}at om an one oxygen rin

30§ nclmeRES peRahr BlRorel phiVed B 1 tndS el Be ‘?%%dt}flg%n?r equal
t et rebydr voxarel et idehydpboxadeteless than or equal to 0.45,
tetr r ol soxazgl di,hydr o}, sgxazgl rphgl.i pe
tetr@h%gfo%xgéi 3 ggrhb#%bxgz?éé R TRA et 81 805 may be
Exanptesenfed3- 26mhéierog§baynvgr@mpglhg@eﬁgpgﬁglde a better

oxyg@&erbﬁga?QQﬂbﬁﬂg 98€e§8hpgﬁécé'nQnaEHHt|HﬁéU§@ ing is
but are not imted ) t hose deri ved rom oxat H| ol ane

35and @Q‘étIﬁ\lﬁ]ﬂewi—%iﬁ?fo%ﬁé?ltxéﬁﬁ?e%‘ BPrEalpgrralght pipe with
het erpsyshyt @reyps shavwgamnareat r ogmmleagranemaed
one sul phur ring. atom.include, but .are, 0,
hosSTBLH FUaHS RbAP RPADOH AB. = HEa36! | irhe, hna ont®:
thiopﬁophdhngemoﬁhhepaeﬁaﬁpkeshef1ﬁ3e20heneﬁ@cp€E§Eure
groups include, but are not Iimted to, oxadiazine and
oxat hi azi ne. Exanpl es of heterocyclyl groups which
additionally bear one or nore oxo (=0) groups,

include, but are not Iimted to, those derived from
C5 heterocycli cs, such ‘as furanone _pyrone,



pyrazol i none, piperidone, piperidinedione,
pi per azi nedi one, and i m dazolidone; cyclic anhydri des,

WO pwbaoshismy but not limted to mal ei ¢ anhydri dePEriGB2005/003632
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succi ni ¢ anhydride; cyclic carbonates, such as
propyl ene carbonate; imdes, including but not Iimted
to, succinimde and nal ei m de;. hactones (cyclic
esters -0 C=0- in a ring), including, but not
d | @@eltsooxbor&m@m gilq%ﬁ.tgﬂié@htl & Lobut yhel gmpam@ However,
val erol ac ;an act one;__an acta
(cydS¢ §m éyp ?’rin §P, Hnéla %grcgnFtances
not llefad tcexd rted,ud&»dprsmomd@cxwamotgomutaylﬁomw@m
( 2 pyrr o'vil@%;]?l)l’gh%r %g)}fyl@g HnARd | € <6RARNAAGamt i ve

i mne rein Ris an imno substi tuent,
for a@@&mu@eShWo&@w used VRIAC Gideg, fAow 1s induced to a
G3- ];%%r&qtglﬁa%b&lyy@}@re@itp C’th% Gﬁ%ao 9@h)éirag&@'ulihean that, for
prefera o) a ou
preferably ydiogen of, a0’ Ahioll groun. xarples, ¢ oy

=NMeatelNgt 1 cand eiNPh.veFammpAli t(u@@rkmslndéiwch@ed whilst still
car H. txq) F1W =O R wherein
b %gd%ﬂ%f‘%‘i ser 79 r@?j@r (KAl s

R is an-a stltuent exanpl e, a Cl- 7al kyl

group (al®e rerde &f thadedixy éirkyﬂl&?yﬂ dhege tfle pitch
aI kélféo)tlh)e 1aarﬁt—r126ﬂﬂeirﬁar QﬁMCﬂ Vefs @rh@ilrhe(laJxSO aref efaredhe

0 .het 20 I
(1 S SR L 3R i, R s W pive
Cl- 'L’Lsalald.)do gr ol eviaremy sas: aof mwn@mnmdhﬁdeﬁlmt As

arevﬂ_%t att% et ) ed_t%:}fea(}?étlﬁlﬁ =hel 3
ggreopl onyﬁ%ﬂ r@:&g]@%d&l(:%@ %tmyryla)ﬂyc&qsa a%d :L)nc(ggqtlcular

Est ehe a@r&@m@ e,deaaf X Wi «agidkiast &f the fluid being

oxycar bon wherein R i.s an ester.
su)k/)scta}rﬁ}é% %Oyf cf%eeér%%q a %rlh %lﬁﬁ 0 1% pEstsgably

het éremsydﬂysin gromuadr o G520maryl pgebappbprelesabkan or

X s0UR g e EX -0f , @8t gr=-gr gyp | ude,
but é;ruéﬁm‘;ctd SRt ?m)o%% 255 %) SOlL@“

( O)m((@x@r@lla/hdqug\}g@@ om&wg&@? 1@@ numbers the
?St fdlix l%(gi@) RiayMis edna 1R d1S mﬁﬁl@;\/lm s:“ﬂmﬁidﬂwfﬁﬁmrl

or exa roc
gr OLFSLO‘”gP 15 E’(‘%‘Jﬁ’eﬂ W%]r]tfab q?é?'ec? 32 n@%d%a){w"ﬁ)ers @
gr oup.gtexarip leisc asfnga'lcajlvmdyl dgroupsiiinddide duaduaree not
I 3 t '}%lrre@ an

I(IZ(SI @é%ﬂctsci l% O) g’%@ﬁ) soge)ed 2%%21%% gles for
(carfsehsd T iEHD aﬁ'ﬂt dri Fsariemalds b dé")lll

- O Hf AR ahR2; whefeids Rarng, R aﬂﬁaﬁ@dzes@enﬁemelam wall

amno ubstitue as_defined f.qr gr.oups.
Oa#nsrc]ba%t} sﬁ Cfudeﬂleblﬁ?n%Oarreef nfg Py 19 AR

to Re(;)(mﬂ)d\dt—lzmmk@(ﬁqcbm@mgge - ﬂ@)ym(@rdl%)rmmbec(@) NHiCHe:

- &720 I%,%E% 1 49, graups,

gé ‘gzﬁH t'oget her t%g ie%@?ocggan atom t“{) a5
vvhl @P&ﬂﬂé%/l%trté? RERIRR, S3lpkAaC e r VLYl 4 ¢ St rAREAE
as |é1hnl?<$d3iméﬁ‘@éb |p|tf3:1e Fllﬁw;{}t Cﬁr[thrél fﬂé)ﬂl}ébss tlhan 20°
nmor phol i nocar bo t.hi.onor 01nocar ony
pi perazi:}logaﬁ?rb% Id?fA%Li}PJal?ﬁg'b %o’)amp]ﬁ%lué}(e gieal
2, whesme Rl g sslamxamxdeFBgmselluerﬂhlsf druleixagrpl d’;as a
hydr 0 Y}
gr ou%?re%%l%r %r%%s ary é:b(?%uga& pé}gfgrr%]e& ﬁ%ﬁi "5r “a
Cl- Anttagmalgrdipnetaid TR angl anwadyl tdl ﬁﬁ@eﬁt ffoe tubing
exanp ecoﬁléa 7n@d> kélllflléiﬂ)@p@f %%%%ﬁéﬁmd Qdoln (as
group, or a_Cb- ar roup, prefera rogen or a
& "ok oD e R ety R B Uk B
i nclasiestdnt lerinoindglel ® eshd og sNEH 3GHh 30, The tubing
-NHC(=0) CH 2CH3, and -NHC(=O)Ph. Rl and R2 may
together forma cyclic structure, as in, for exanple,
succi nimdyl, maleimdyl and phthalimdyl:succinim dyl
mal ei m dyl phthalimdyl Acylureido: -N(RL)C(ONR
2C(O)R3 wher ei n Rl and R2 are |ndependently ure| do

o " .. o o




-N(CH3) S(=0) 20H. Sul fonami no: -NR 1S(=0 2R, wherein Rl
is an am no substituent, as defined for am no groups,

w@ea6M32837 a sul f onam no substituent, for exanpP&l/G&2005/003632
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Cl-7 al kyl group, a C3-20 heterocyclyl group, or a
C5. 2o0aryl group, preferably a Ci1-7 al kyl group.
Exanpl es of sul fonam no groups pncl ude, but are not
limted to, -NHS(=0O) 2CH3 and -N(CH 3) S(=0O 2C6HS5.

Sul fi ﬁ@mc%%talﬂgdl@h—@}ﬁam\é@ﬁh@ﬂy Bhvies ol aml RPich extends
subtltuent def| ?Lfor am.n

rou

Ul APRAEAE SR FHNTa 6 PARAAprEna] £, FOg RYpTE wideh
gr oup ofa tG&- 201ket.er atwec leylvedopeap 20omag B8- zﬁgarrylled as

ro rabl Iyl -gr anpl.
PR At ettt R fly o e
- NHBEEErerd3 tand s- RECA*3)ES 8181 SOtpafpr: e
- §( @)MB&%%@ME@IID@L&@ Rl hard aR%t%Qghﬁd@&Q%d@@t ' Yut it will
am no substi tuents, gg]fﬁ for am.no

XAl SERE L Fa T Si5s SFRFde Sid "aYeDRopurved, or
I [ mllne'ixdaetdo maySta®eNdny, sh3f=0NHeCdi3)y on- $eg)iMe@dnts .

3)2 N 13).2 .
ST e s A Y 5 B et peticns
an ®HtHo ahPyst ithge wENtES 1d doms) fagmigad SgB8ups, and

Rl I< s a sulf enam pe suhst ichuentchel empexamale s asClebs than
a

oy PRt SRERGEARy el br A Sroupy BXarpieE the

of mpfldmm@en@egmumusn@m@e thigt lateradt spianiet edcupied by

- th O} ¢ ang t'ﬁ(ec'z!v%&%h 39% gg@lﬁgé g“ft%rée%%'m 238 be

onam no groups are t romsult

i n Keete rglapyedie soR 1R atd IRt &ta ths- Zeuegr )‘illn‘@r 6@;@

prefrrnaklay Remilguratiilost dihenat i&@nalelfg oﬂf@@e@ Is7i&1 flow
bi dent atel%roup which links to the C5- %Irou

suckPfad &g SUR G- vEF @rIISQ @ 07'1 gy &
gr omlabiazrmJyeSVMe Suetergadupsy ithe wddingyt wvariehnetllows

' et ok 3 Al el BSUHARY Bl passea qom
1, 3t@$mnzo[ c]i sot hi azol e- 2, 2- di oxi de- 1-yl 3, 4- di

hydr o- 2Hhenza] @&mﬂ—an%tﬂ&@@ 1l cal- i 'n@e c%mbee
Phosphor am dite - 2, where and R2

phoSisHGEan gkt éosc'fbéj%lﬁfeﬁ’t@‘befforo ePEﬁ&eésesHlné(Ol"mg the
( opticaealdnt substransped)c CIF 7 laliky [t hgroogh, pap€3-2@he mixing
het er. 5420 . ar , f I

- H, %a]\c'og&lf SI%IJIOC rno pl,paeosr’ a &t ary%%grtg%rﬁl%f%&aqr%o ot
ExalmIteSDfofflph@sW?&m diimesgr Mwawamfélermtd%ltlon or
not dddﬂaﬁﬁ%aﬁ:‘ion‘ QRQEH ARG WNEEH 3 )2 OGRocesses

2CH3) - N(1i - and - OCH
Pho rﬁ J((Ctﬁﬁ %%cw&ﬁlﬁi Pik§Sre This
areumm&mwcx;@mdmrﬁesmmeﬂu]mn gadam cexdnpluedds Hs & single

(optl aonal | bsti I

het é)ro yCIéyII %g%rgauﬁ%ll%:?ﬂ)e &f Zgba@é(sy QL &é&’s SDr e%era s in any

-H @n@ﬂmtalwla%r%wltdmf@aesmtamﬁ giisgp of such piping
ExanplesRfe %Il%ﬁﬁ@rcadﬂtd@c%rwn& S_LnI wde, but are

20H) - N PR EXARLE CHER A AL o) SETBE A the

mn)am%t@bﬁdddwt@:dmﬁdﬂm woHheled by swirl flow
subst.i-t.ut ed. . For

I
subé’ﬁltlm ed’ dwrt hap;%ro relxaaI:rrepIceondl r’? ekn%Ib(i aIrgIca)dIIl (‘Ié%
ref gt csstee G -7 al kyl -G . 7al koxy group), for
exanpl e, Gy %»ﬂml@&wﬁzﬂa&@ 140 thed %ﬁ%ctmlhbdugﬁpt&

(also referred to as a yl -C 1-7 al koxy group)

f or féé@a?ﬁﬂaéfkkﬂﬁ%d}hl?ﬁ%tm@é/llrtﬁs a loshgling the sgpide oil
(al std efay Rbdu ditord oddlad y| -Har -shaldey), Petli)Leun

for exan‘pl e, benzyloxy. G -5 Alkylene: The term"Cl-5

al kyl ene", as used herein, pertains to a bidentate

noi ety obt ai ned by renovi ng two hydrogen atons, either
both fromthe sane carbon atom or one from each of

two. dlfferent carbon at ons, of an allphatlc I|near

o o o A a = - oy



di et hanol am ne, piperazi ne, benzyl am ne,
phenyl benzyl am ne, choline, neglum ne, and

w0 c@waesdsami ne, as well as am no acids, such asPClEBR®5/003632
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and arginine. An exanple of a conmon quaternary

amoniumion is N(CHa)/. If the conpound is cationic,
or has a functional group whichzmay be cationic (e.g.,
-NH2 nay be -NH3 +), then a salt may be forned with a

SUI??Qhﬁcéﬂbﬁnrlgéégpbﬁé Qﬁoﬁyhhéb|Eoknﬁégaéhﬁhéﬂl@ﬂ§hore
i nc . but are not |lim.ted t hose derived fr

theoFoPﬁSﬁPﬁﬁelﬁ@PgéHF&uQE|8§ 8ﬁ98F08ﬂFoPPEtlon which has
hydtebrampmlthﬁérnemdbal gebmburyc Shephoweasplitude
nitrLe F GQURe P °§B 95585 @ﬁ EE8@DE9EQH§CSE%ﬁ”PhSSriser
of SU|%a8 e or ani ons
||npredlpwllnhosendehaVedtfreduﬂﬁe fopProliingudegani ehrough

aC'Qﬁe @t%&tgnepaepteebe SHECLRALS, r@HM@@E'ﬁre§Eﬁ§é'@oss
pa mtic actic mal IC anolc, tartar

B uconi cThRe EOPHLe PenBF T L SoRy HRx pRmpupeLant 16l fy
phenglkadenlc, sgbetantealagpantiieonbanzobe, haizanantarved

I I
fﬁﬂ§¥:% S%éh§ ngin u L?%:uengsuP?CSt¥8§¥RSQ§OEBape The

netﬁénw@uh&onmcrleﬁhameyubﬁoﬁneldephaﬁéeaﬂ§&Etoﬁrcany

OXahb&blﬂa@&ehh%@Ieheleebhloehe £YBlehhe, ok-act 8Bi-0RLG, be
and gl uconic. Exanples of suitable polyneric aglon

|ncPQGétrBGFegrérﬁﬁtaPVwFPgﬁlﬁéthﬁogg Berevéaley opnd may
theéh@hhawL@gr@&FFﬁ%hu@ga@uﬂgs .tannic acid,

car boxymet ul os onyeni

desi r abl F%Hﬁr 5&r3r0§&F| o%a¥u§ﬁn% E%% F8Q5h8ﬁe use
corwespondpng,sgh$at@aeﬁrbh@raQEDV@eé@ﬁéoUﬁélSTﬁénteem

SOh%@L%mpu%tu%%dhEQ&eeﬁ geoh%ergonvaetueaat eaasgo&elon of
refer to_a conplex of solute (e.g. active ¢o

mpo
sal & ¥eldctivd CORMSGIRIPTRAYC 6P@eﬁpblpﬁ WHEhS&PVeﬁWPlltUde
i s watlekalt becweltrgte may benediveniventl yneeheer adreduction
as a_hydrat a exanpl r

di - ﬁfd%gt %g % eﬁcgraa%ﬁ %FgB%% #%egggrgonvenlent

or deS|réUk¢hEa‘pEEG@ﬂeneﬁuﬁpﬁyth@n@ﬁ@ﬁsﬁéﬁéﬁélpﬁeOf

act iy r%%m%d daih & cehecakly iRhele ?ﬂé@q cfa(_?r BeohBery, and
term."chem cal | protected faornm', as us

per ¥ailAs SAg o SERE i St cﬁ%§H€88rfﬁﬁwetP§EEF?9§e and

f unetidorald @rr@era;slrer @ opisat ectfeddurem, updesiliaklke for the
chem cal re i.ons, th earl: |n f r

or ob SO G rePobt: Ao a0 K htw ad L agi gt
or waekengaGEaupﬂ@rS@M@I@@EedemImu@@kl@@W@ﬁeﬁp)foeﬁ or
Pr oLecid g A ﬁrx%%&ltat\ée fon %!d%e 290U n of18AGHQRS or

i nvol vi ng -ot her__unpr ot ect ed _reacti ve fuynctional, gr.o % ,

can e tidhREenEd U ifsy h 63 AEScHiNG the Pr fiRdtsgde helical

gr ogpontdteypreeideelnjry @helkammy Heaafdmeved, usual ly in

a subsequent .step, W thout bsta I ti h

r emai nde:i‘n&‘tlteﬁearﬁﬁ ecmﬂeere gjlru%éa#p% SG5E Wobds of

Pr otpegittiivie 1@ dnesia il tOrigrariine tsgmtcr@emesct( DE @esstoghs and
Wi :égt(?%\es £39 cfﬁpo%;e%nmp%marm@nw gre%eemay

be protec an ether -OR) 0f an ester (-
f or DEREFILE 1a8s ét“tllbdte;ﬂd dtheéme %a&@nﬁizﬁow%eﬁﬂﬁ’;‘?&ﬁﬂlon
(di I@ﬁ%@)‘ﬂﬂmtéﬁd Jovedt d rdntall (dgduaheiy net @ﬂe)sseltﬁéel’d,ro@ can

tri netrtl sil 9L t.- bu I d| nmet hyl si | I et her;
ace Fy( ; }%ﬁg¥_ﬁ§ nﬁI&pug Bler the
aldemﬁkaaﬂ ﬂhﬂ(pkaqnoup may be protected as an aceta

or ketal, ¥
(>C0 is converte&ﬁlto 133. 2"“{1 (>C( 0R) tl?rgi'ﬁ’ﬂrt% UAn the

r eactiisgrr Myt o st e@(feﬁﬁ.ﬂ AL QLK {HRSE éI tedHEnS el other
al dehyda, (ri Ketng or oul: 5 rLadb | ngagensy atad e
hydrol ysis using a | arge excess of water in the

presence of acid. For exanple, an am ne group may be
protected, for exanple, as an am de or a urethane, for
exanpl e, as: a nethyl ami de (-NHCO CH3) ; a benzyl oxy
antde (- htKI}CI}IZCBHS -NHCbz) ~as a t - but oxy am de

W 1IN~ 7~~~/ 7~ 1 T o~ B



(with a G -4 alkyl group as the acyl substituent).
Sone preferred conpounds of the present invention can

wheoosepesesent ed by formula I1: wherein: Rl, R2PERGBE05/003632
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are as defined for formula l; nis 1to 7, preferably

1-4 and nost preferably 1 or 2; andR8 is selected from

hydr ogen, optionally substltute€ G -7 al kyl

(preferably optionally substitufed G -4 al kyl),

opt bﬁ@?‘glc){oﬁug?_t bhéﬁ?gagrégéEXBnép%ﬁgféaph¥ press%re needs
optionally s , an wher e
acyFOsEESWPFHEﬁﬂnﬁg BFeFQ?aBPVeéF Eoéﬁkéﬂ? lgKel to improve
pr ef/eéeaaees1ﬁenu86ngn§r835eﬁa¢sbepébeteanﬁnasrfoacﬁéém, such

and pr Qve d_far L),
aheRC R G RSP SR B ROeGr PR PRePHr ER5an AHOnrPS

whi photiheyiagneofit sayhede érhetetbyyCDEGZEnﬁg haV|ng

froma4 tp{l§1ﬁ§°@§th&ﬂ' ﬁlgg)é far %F@H:aﬂf: §n%a§9 industries

het er ocycly grou defin bove (except wt
n1nPﬁﬁﬁP9ﬂnﬂ Pﬁgcﬁﬁﬁﬁﬁ?l whPeR - nﬁgﬁrﬁéﬁFHFhC%% | gagpr and
oneom[Lt &ﬁgaetﬁ:neg at gm ikt ofsepr efmpoirednt hahaRlaasdakRe

for n the tro r1atom

ROt S S R R S L S
noréapgefmaablnyOthﬂg acbreiali.ngle epngsihavbngesnethis
m t Eggﬁgo@ho ' %Egﬁgr azﬁkbgl Fﬂ@s @léﬁﬁﬁdb@ethe addltlon of

rro ldine (tetra opyrro g rro I ne
3 p9PFép%ﬁéan§ SQd?hVéFéﬁ9Vr8ﬁeWa 2Ry Frar Eeodsr and the

3_H;]azgaﬁellen((j b;fol@mbeheﬁ beoambgh Bl Q@ghﬁhﬁ@ water. The
| I opyr N ra y ropyr.i di nd aze e. two
i 1 FOYOR B G S EEbdg ) REGRYOF! AnBe pyFAsor P OF RESLoaLLy

(digmoﬁlmuweﬁg |¢b@azeﬁune tpyr amohinbheof active chemical
(di bydeeay a2 8Bl 200 BIRELaEhC oARBYALLE 2GRN BN chieve

one oxygen include tetrahydrooxazol e, hydr ooxazol e,

t et E&RY §ﬂ§@@a?@¥@oséuh?&@oﬂ§6x§?§P€e ﬁBPpﬁBﬁ?ﬁée Iocally
t et bahydpeexazianey dilbndreexazine coardn@xazibas ene

ni tragen.and one sul phur include thiazoline,

thigggﬂlﬁlﬁg and t hi onorpholine. Preferred rings are

t hose comuwlmgngSOWéSbeu@p@at@wtlWhédélﬂﬁoﬁSteeghéred to
nitHogg g‘%gh%rp%%' %l.,_JJ Abore! ﬁer@eege%gakshekewaaegs and

are oxygen preférred groups includ
nor&ﬁépﬁﬁothﬁﬁ'@ﬁbPﬁﬁoFﬁW@lntﬁPQEEPFﬁyl Mpxeépgr f-&d

gr Olﬂﬂit\l’ﬂe&h@lib dnfoarther hekewodatomsi behudecial to retain
The _nmo

i-na. referred_graou ar ol
and gﬁ %&8?8h81|ﬁo %ﬂgaﬁeﬁﬁlg %gﬁsegto ﬁg EREOLhntea
het@haepcbegagmmup@.nayTbheneslum@omeaSMbsnltheQrOductlon
pf%%”g%h%' 39§ ﬁﬁdsgfa%t'w&as% e85 gpaza%hﬁw o8 gHB-

When'th eterocyc roup i s norpholino

subSTEREESt SGEIEHE "G W@rléfﬁp§e§|‘1€ey§r &P6r 8BPYChEYhgE Bipelines
et hyihd aiad sy @ hpr ei@leditley oFethyl opArseliennet yeed, a
substituent is nost re&er bl |n thef2 pOSItIg

wel [FUEEDETe "&I0d ©55Ed g Phu i iMSFedTabbVe P AGE e
mﬁthehmmﬁ@egammaHQBSJﬂmmk&oaeeﬂamg@dentusagedsers and
Examl 68 ifed, NEIR dRES Ot it ge%e AdRBIEotBe, and

contalns a n|t ogen anda an OXy n atom are: hese are
nampd PR1gxes3 fora IeereIcsta 2 on &t hafdwocarbons and other

6- O)E@Lu%_d%zeisb't%éch%[d%ckl%ﬁ@f' %‘l\(l'g, fa'ow The improved
oxa-5-aza-hicyclq[ 2

7- o%‘a?eai“&x&n@yﬁso[ 421151; @]Wéﬁtflscaﬂt %@&8&1&9&5 as it
Genefeald sSytt kegips gédet lad s i@onpo umes fafuifdgr malcaelr, then
mhe eR;ese S Fo I

or BRI e e AT G St R e oty pibe and
aIkwosa;hiﬁxyaWﬁﬁagr&ﬂﬂh%ﬁ%bunds of formula 2:
Formul a Ziuhelpiin %Ié%‘%ﬂﬁHﬂ%é&:Q&P@%e BY-ah@RetitN®r solids
with the appropriate amné or thiol. This reaction can
be carried at roomtenperature, or nay be heated, if
necessary. Conpounds of formula 2 can be synthesised
by the reaction of a conpound of forrmula 3:Fornula 3
mnth a conpound of fornula 4: Fornula 4 in the

o - o o r o o



conprising contacting said cell with an effective
anount of an active conpound, preferably in the form

w®@Rooa/opasar maceuti cal |y acceptabl e conposi ti on. PCIGB2@5/003632
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nmet hod may be practised in vitro or in vivo. For
exanple, a sanple of cells (e.g. froma tunour) may be
grown in vitro and an active cofpound brought into
contact with said cells in conjunction with agents
thauo%zhavqlaldi )W € WhAttiee tefafneefo,rtaraﬁ Rera %ehaﬁcemeﬂt
%e curative effect _of e .conpound on .t z
obs STERE Fire B SR Ty St B iPEnar BRgRrags Sxcraction
act pre cemmEeynNds Wwhisstentntrhls tscDNAsPK raot iseittcy iagy weilt .
I%o%c'ﬁ’l t'{grp%qfs s%fd Hri%l?ltkatﬁﬁglg Ql}lé o}ﬁ ﬁﬁtn'e\f:'atly and/ or
n‘gwl sing contacting a fective anmoun

demqa\rév%rm@mdntmem@r iisn adisor ¢ igmiita oo, for
The peﬁ’r,‘;/c@ltédtﬁﬂ %Mdﬁwlq@f ws@eef %.t(flhi' \fﬁoﬁﬂﬁﬁl@@nd&nfdolr
use I1n a 0] e nunma ni ma
body R A AT L e i
a swkejdea:(tem:atmg?rrap@talﬁai Ilynpeirfcemtu \zel &ryolnotp cefe ran
act iy :{?gac%%% Pr&f efhly &ﬁ%l” H"ﬁe Q0101 QP ﬁ)rpductlon

phar eut’i cal conposition "treatme

usedivers mridh fllderasexanst Ptrroéaltqtﬁ@na tebrdict |f@r¥ downhole
per t@id)s wrNehddot dd rik@aigreriqued ther apkk Wretheler

of human or an ani nal (e.g. in veterinary

app/ R BHs), in which some desired therapeutic

ef fect | =nch exetplfor soanp eixdre ifo bibtidreaof dtdﬂﬁ.l’lg,
pro fot ti d i

Phe St & S o BRELs o bl 2 eI £ b
ameArOICRS SIMDf GaTe %&qw-@mplaﬁ@%ﬁeleﬁatlheeometry The

con@erelh.t sThEatiNBHc1aM e fcRRECtdrogeasiag i d
pr ophyl axis) .is also.included. The term

héESPERG ST &8t iSRS EIRRMOT £F 85ded tRéei n !

per taaid’]&ﬂcm 1 hat cainmurdseaf adovact ithe dmmw@dltwdeahelical

o0sage ri sj
act i e conr"égungle v%l%%{l‘% f%'f ect |uréy§f g[{rlg%rljo lf%%r?glr}s?or%gss
desifuedhisfor e chadedts adiidlss Gfatsd gkitt'h lamen along
r ea%@f@ﬁ&ﬂ%ﬁlﬂddé Ske 1riatd10 pAdTdH St itdkrEN@re no

active n’p und or har maceutl cal c ition
conpA &tt9 %E?é“aﬁﬁ Fio%ES &d t o
a smmjtdntkm;prmﬂy nmomml erlteneouise J@fcnmzh”ﬂaqi Starsat iadn,

whet i da X?q‘ emﬁ?éée?”b d PJ},erﬁl'ly Y Ale the x%dtu%e%l‘
deS|re act I nc I ng ut not limted to, oral
(e. graiFyt9rages a5 anefpl cal (including e.qg.

sublin uaI) InD ar i_.nhal ati.on or

i ns® g orf 61 cagL é)e achieved
t hr msgimgm]mmamtplrmﬁje lrreelatcail geagieataty, J{sarp@mtercai],arly
for exaf@olqelal ] HEH | %zehaaqgétfgdlﬂg g%%%utse%ec%%s,

nt rader itr anuscut raven
nt reefitiard et iomiealaren®as . iaiy @tamthrhwsﬁmmesr and
nt ragapsylar, subcapsular, intraorbital,

ntraperitoneal, jntratrache subcuti cul
T A il Gh L B et Griglo gy vsed to

mpl i ed c&:rﬂﬂp@ie rﬁﬂtir&j&tﬂﬁ)lcﬁ;m@ﬂ@ﬂsﬁ@ﬁﬁm&ﬂ yeddIreaction.
ntr szcu The a,ll,la eceta&e% e a{eesukalr%:ot 10,80

ani ter%ﬁa e ani na frrad b Sht (e. g

a gummealepl@ly e nsh maatarnaltalsa aRused mﬁrﬂlnrete(retlgf

a )oa CAP 181 & Gl HaH1vd ehiNgd %a%ecﬁlsc%ﬁ ligquid
equi (e.g.” a horse), a prlrrate simman .
nonkl’eﬁiﬁl(%ﬁara%)PrJaoﬁo?fke@a%%”ﬁJ TRATRUSERE %a?@%@rbys%ﬂ

ape &were9orit | s b FPRIZLELy afranigsabdan, cigitbhon)s @suld be
a human. Fornmul ations Wiile it is possible for the

active conpound to be adm nistered alone, it is

preferable to present it as a pharmaceuti cal

conposition (e.g. fornmulation) conprising at | east one
actlve conpound ~as def| ned above toget her W|th one

transder r?ilrtﬂerﬂ r angasalm Zﬁlﬁ#ﬂ(ﬁﬁnnﬁu@ca{'bn @¥Wticular thermal



Fornmul ati ons suitable for adm nistration by inhalation
i ncl ude those presented as an aerosol spray from a

wpe@sssasised pack, with the use of a suitabl e PCT/GB2005/003632
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propel l ant, such as dichl orodifl uoronet hane,

trichl orofl uoronethane, dichoro-tetrafl uoroethane,

carbon di oxi de, or other suitabge_gases. Formnul ations

suitable for topical adm nistration via the skin

;nclutsgléa @Sﬂt AERiSg Gﬁl@dn&ndaﬁdxemth@irmﬂ& p\é}laggng them to an
ornul ated.in a ointment, .the agti.ve conpound na

opt FONATTY e BRSEayah GBS naf 8 Bavart RPECoF &be

wat erffricseinolve odi e rinticasel Abtn@msatibmepyocme and reduce
actiye comRaunds %u%tf %Emga%‘tggl'lﬁ} 2onbEATEW ERedNang

oi | -i n-water cream base. esi red, 't he aqueous_phase

of CHESCFOAMIFaSS IR (O GHE, 2LBOSBREHSI e, TALS| east

abotitnp?z%%evwemoﬁualp@dmby&reu@cél t@léohemana onaand thus

al cahol haV| two .or nore Q% %xy %&E RS such c

pr opYPERe gV EoPEHNIREE O3 &6 CoM8nr it 6l | convirter

sormdwmstnyayceﬁOMnaﬁdnpdlwamhw&@n@ngbygoheandsed in road
%§ igr eof . The topical fornulations may

deS|ra € I'nclude a conpound whi ch_enhances absorption

or penet PRGERF0fttehd HcEMPd itoRFo tifd 1CRL o BGR 1He S8IgUF e

or ofharcaaf f %Q\Iﬁd_ arfaas: wibearmpl @s pefs %.Ul@.h Jeeemalkes a
pen ratlon e ers i Iude neth | sul.foxi.

P B D NS bai e TR R 3 SRRy of
enuhmamwtﬁdmsﬁmﬂyuphasbfnaylamelddahhylwsaﬁ6|$@e pipe can
ner ely ?@)I%Rf}éds' figr {Qthar vm% kr&w faﬁlan 8Mbgenth e of

or It conprises a m xt ure | east one
enultSief iPaP NIy of fOﬁnSéﬂeg@b&M fé‘rSt\ﬁrt Fhps: ke fatiigngear

an Q:'h'e m%quseroa_imtﬁhe @1@@@@@ |sicC :Lemiﬂh%l flige Hi$ heated, the

ot & L3, et e L il MRl w5y = FreRdrqagearee
bot hthaam ditle &ldhial f:raiar mtdeaelrtret o ésimel iifoieer (S)
with or \ﬁc}mg%r Staf%b §v&1§qr (ﬂ)omlé% Up btll&%t%‘% C(%'nlde‘ii:hus more

emul si fyi wax tao her with t

n
andwlgﬁfﬂ%né@%ttyhé)%% | éﬁulﬁsrsw ﬁéﬁ%ﬁfnttﬁ*éﬁt parts
base fhireh f1611w ihe @d )bvdﬂrsp%frs Ql@ldfélia&%actfedt he:atisaay

S ABYIEA (STAE Tuddlt G0 SBa 40 ce stk piPing

al cdidqwsmhatqamealkmmlt,o gjwcte:layisfmrx@slt edritat @ diogrer
sodi eazl“%: U'&%@J che galre Of suitahle Qidss «of
fats Tor ﬂe%%%rnj t%%% I s based 5% achEEV|ng t he =
de&quaﬁkﬁﬁﬂﬁﬁ|Qﬁ%nRﬁRﬁtles since the solubility of

the acti vigyiGpreunsk ids Msit iddisd ideglaf itto vﬂl%nu%ed:dn’(ponent

pharna%gﬂ%¥£3ﬁ?en§%flo fo Iat| s _may _be very J o

Thus Ul e B i o Yoy Rt as

non-tstaed imigig. arvti v ivadot empuarg)ctthﬂ tauiafaltlhe mixture

Con%} S:Ltc%{m.ny g&ﬁy&h]tdlﬂofac}gﬁ 1UQ3963 Lﬁfde‘%ttlieerated and
ral ranc e

contalners aln nmono- or
di bagie %WIO%S‘%@ @@W%éﬂfmq%dédutﬁéw@lhl@@c@tlwwly will

st e At B e RN QNe Wl r diveidiercief veasoridod atltmng

o) et IR e RS, R, iR pente oo

bIeﬁdaQﬁnﬁﬂﬁﬂtheﬁmthmmnaeﬁdfﬁdfMﬂunmaUmEnﬁwathnﬁvaaAP

may be u té‘aerl tof hgeerez.&% O%{l% o e%.tte i3 furnaces
These may e used one ‘of I n conbl nation ependlng on

t he grdpeas |ce’seﬁﬂeqmw%d<1w tlarmmasssl Wraiiggt img thuggaces

PO o,k i Rl A5 Skie N 1o t@ré@iér@&fxafxfﬂébx@éd{&fs | itttk fer

paraffin or other mneral ojls can be used

For rhite | SRR ED| B fore gt (2t Al ANRIRRF Hel

pr eseiied @sattippostidryoned Ear sitiduadde dlasefrigeration
conprising, for exanple, cocoa butter or a salicylate.
Formul ati ons suitable for vagi nal adm nistration may

be presented as pessaries, tanpons, creans, gels,

pastes, foanms or spray formulations containing in

addltlon to t he actlve conpound such carrlers ‘as are

' g, a - o o, .



Mobi | e phase B - Acetonitrile, Flowrate 6 m/mn.,
Gradient - typically starting at 90% A/ 10% B for one

WOrRevena287Ti sing to 97% B after 15 m nutes, hol BPCTIGB2005/003632
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there for 2 mnutes, then back to the starting

conditions. Columm: Jones Chromatography Genesis 4m

Cl18 colum, 10 mm x 250 mm Peal acquisition based on

UV detection at 254 nm Mass spectra were recorded on

a Fiuaﬂegﬁn ddIQ ivsddumRIH dit RRYalrate droiniRee anMobi | e
rﬁA rJt/aqueosform ziﬁ/ld Mobi | e phase B -

Acet ot Howate &M /ar:h Gradient - starting

at 95% A/T% Blfunt ored aridgt @rafiidieng st @188V Brafftieriad in

M NukRE Rl %@ﬁﬂ%raeclfo@fs 3 Pﬁu&%tﬁl%s ther %C%aot& & ter

starting conditions. henonmenex bniuna C

col Gfen £he ﬁﬁfﬁlpceeymrqw@etlecﬂql@ﬁltetr 254050 B0 P@R of the
de:1 Cleath —erm;ﬂc:iami%gle‘lrl@mz Horira BRO iAMh owRect r adof

ot he S SS ectra nan r.ar conpounas

o0 TR A it & i Oy 606 Tod M o g e

i ns tAdgiEmitor(zsli rRghve ngrartsu ed] @wmerfatqwngrn the context of

el e td jn er HPLC

o R AT R e B g HBhC ana

f or MAEUREH HiPandtt&essashi | e phase B- 0.1%formc

acid in agetsitdiidre, tlﬂeowm@tr@e%noa Sug o.f @ndientril flow

5B to 9598 t

o PADETARE e 1OE SRR s 018 0 FhRRU 6

( Curgrentilde GeErpesifsctmt donesnGhr deetedgipalty) thels& processes

det

Qe/ntq{]%S?gb g)%%%fﬁ%%pﬁ%ﬁ?@tegggﬁez&p%QQtQ@n of fines or
sHidiam-splyid garriqlias o ﬁémd@m%@ﬁlé OF Yéier e

n- 4 d?cl’é%t(éél id Joddiien? etdimpierrdm@if ofr,) ol0 cante@liedites the

L R R i g R0 RSB e1uia

it mh,nm(gﬂq T ipigeent aueh FOGed orlwhmmls)ollﬂq@artlcles
rea%ta{ v\g}tetge%‘%@%nstt'ﬂer ed . Aaly - 63 0Gd 9 L ow.L

t hen to warmto roomterrperature and stirre

] ké:ftqﬁqlsc%rref@tﬁaﬂ PeCHRe LR, COTRER e Ao died ftlélld
Q)C and eﬁfﬂé"d@'ﬁs|1W—k§n@ﬂ1¢%d(elMellficHﬂFpJ.{e?Lngml,s Bpected

T S R AT Tttt A Sele fepr s it e
r oomrtt@mm'lamldm elhmrpmp:e vvatshU$t iepatedidiinke ittls perating
for 13&@6&5%% %efa‘?fl t‘P%bl g@h%%h%% HQR tthe

reaction ves tore oxygen rough t
sol MEP Sy 4G MRt imhdhe auassuwes drieen C§mpfarredi to

for whd Wdherd bikeur efana GArE! WldbPeWiisn@ fFd® could be

crushed i ce aci di.fyin w.th conc nt rate
o S A, M fﬁe%‘%etxﬁl%ctt EAREEsyOF solids in
acetlaitom i(B pd Bl inlds, Hnel @rmltmeemmh:t@m @ft lvdrefins by

tr e%l‘%}é 5% 3%&(}{%%41% 1148 SOl 1R LRt Ith%H é%lde of

alrne SIC ueous | ayer was separate

aci difa @R qsH it FEEMINES WHSEh tealpSe ¢ aeT0ITF of
sol bl d azt‘dﬂolctl@aeun@l@c cadilgs@ i2h to 60 days). A

ggﬁ% her #S%aa%j dri.e éqlﬁ’lregﬁg yg Cielf||t red %nd

et hep’nfdha/w:t eﬁu:(rﬂadlés (£250 nﬁf)lrtaryglpzte:cassm@‘s‘ col our ed
solid th S d t qggm

96% andanr ergélﬁgfxg’dIoc(r%{ola %&r‘%&e%&uﬁ c&ti on(ilérr% (3(2%8%%/5
ESP)" pIRIEg164 aﬁmact( NieHexemely useful in the context of

4- Mt oy ﬂ&f‘éb?:ﬁt ophena, cmm@ns@mtgmn@fceutlcal and

dlbenzothlophen 4- i)(14.2
acetidifd (@W‘?ﬁ%l%s \&r U5§S|V%0Clty profile,

car bonataeci{&dy . ik rshitm Saﬂnhm-)crmm dmih)jil neoflic#®l and the
(4.43 m, 7 1 nmmol ). The m xture was heated to refl ux

and stirred like this for 16 hours. The m xture was

then cooled and filtered through a Celite(tn) pad. The
resulting filtrant was concentrated in vacuo to give

an 0|Iy reS| due that was d| I ut ed |n d| chl or onet hane

S A NN o o 1 o~ T Y, |



collected by filtration, and purified by
chr omat ography on silica enpl oyi ng 2-5% net hanol in

waMeaz2set uent. Rf = 0.28 (DCM MeOH 95/5); | R PET/GBR005/003632
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3326, 321 1, 2962, 2902, 2851, 1729, 1615, 1555. 1H
NVR (300 Mz, CDCI3): J8.14-8 20 (m 2H) . 7.74 (dd, J
7.7 1.1 He, 1H) : 7.67 (dd,1g = 7.4 ; 1.7 Hz, 1H):
34749(m AH): 7.22 (d, = 7.8 Hz, 1H): 6.82 (d. J
,coli@ent@adc&dtﬁ,acﬂﬁte uch @ér(l*ire»r tEn 2y

3.4 - 3. 46 6 ( 13C NVR (75 MHz,
R e L v D= o) BT
: 13&18:J,CL111334.”1:§/ belRF i 1a113F thel28t@h; sti2e0 a,rel%&'ma?ll

123@ R ’t{%zapqlréq%%%:" f%éwgz"l%%lE? &]oz%e;l‘n(jVe traces
2- Ofiforo ﬁ‘]-“TSZF (CEnmsSS] iTrom Jhed Daps- Ve ldir eridiers-Sp it ching

- di ttenaoté@&mer@ rﬂentacaharahd@le(l@s TeqROltHd ehice of

the am nodl nzot hi o der i vat ive (ix

Ui Ry AT AT HRES SRR - 1 Benydif feauired to
(2. Zreradl outqlhhr? )symtdmchﬂaq»r @&céle)alstchieome(cﬂmcgeﬁ Blmolg with
equiy . I s rQom.
tenp‘g}e)at%u%gﬁrfgf ffﬁou 1%{](15&11%%%% peldf el 3l TR ng-
3- Bratio- N- [ 4- (2- nor phol i n- 4-yl - 4- oxo- 4H chr onen- 8-yl ) -

di benzot kj N-clr Wrd1 iRARR QRARIEE (pB)plTl@ %asiplalitéd)@lave
of the am | benzat hi ophene deriva

i X
o QUITAEE 7 S I et et (q#@ﬂtlfaz‘t fsiactions
equitake ithdd brm@@fa:qolcﬁmﬂukxéﬁ .or Imhe (cbmbmialtlon of

B N !
Hy dimepaoe b@«fﬁz@ﬂu%&w@ﬁ@%aﬁez Ger sieeToilet4-opn qﬂnrrme:tlons

N- 4- G- 10A1 nHh & MBURAGI R NZ otiieRRARe daldivet e 1(iadso

(1mol ) was suspended |n et hanol (40 nl) _and HBF4 (15
r)eOZHa‘se &&H@&P a2 Mt Fer afifPeP LA focesses

sti rwnem; ftﬂnslSJchmJﬂ:es Jhﬂlﬁ)ﬂt%ﬂ:t iiore lnidd ule fiec amdiction

C| e yqsmjt ]1%_'}' ggy%%‘%sm%%a gt%éltso ?‘:Ql%ha%% the cracklng of

the tr@arqr}%rtqﬂfﬂmrr OSELTH /| A AHTVIe TEliesy O(fs@qﬁe)ne 1 to
The HefdRidat edniald duds ddddared washed WHd Bid®iction

(2x20n1 nd dried. This soljd S added to
sol (& G Gt B MR (SOF RIS TP G hdidecule
contcal riewgistuprigusiexildevelr praasureanitogt iinr ethef areaktor and

hour T u ol
filter ecﬁ%o a';[frf%c)gr?‘lte p%‘h)e“gjré{du :@c% rowr%wé SO %%%%bhrough
vvas the Mseedaﬂo;lqymamilcﬂmmﬁﬁigﬁaﬁmpmrg Iprmumawg-m

2- 5% rethanglt MMedif) from the lower average pressure,
8-[1- (2 Br onp- et haxy) - di benzot hi o en 4-yl1-2-
P 4 B e o ST T SR 5 (i the product

1- hyrdﬂmcyﬁuetmnzaﬂdmhmnmge tHX; fo]rmmjhe étm;dst)odkn alf yother

d Si_y arbon I
eqw v ngn%i g’ayiﬁ %éj q:ﬁgnealfn 13&811 % % UI V. s{) Oe?ﬁd t he
r eadtqvorampbatumee \Am;hgalr reRbEt 150 G tr@mroaim rfeoxf gthemical,

%%91 U'Hnd pharmaceutlcal é)pllcatlons can lead
2 I\/br phoI [ n I - -oxo c ronen- - di benzot hi

oph Peqrendnd it G(HE)S HSTTHE AR téﬁ?rﬁi’ﬂﬂﬁf'

(x) m&rsm&pequmnﬂrcdrmﬂ\zﬂﬁpcpmm um ctacrebmaixemmlcal
added oI I ovved by methyl brompacetate, and the

reacti o it ure was stirred at 600C over ni ght. After

conpl et i di’he)fimme)\r@hcmii@mg tamesl et ivov finiot drestwasransfer
pourvadll rgl%abéﬁoﬂ%@mﬂae%wﬂlwwIca&ﬁﬁ}s&tﬁm

he organic | ayer was washed wat er, brine, dried
and refteat et yiv L arEe rﬁé&qmt &ft @xaReS 3id | @ver
sol itthatTheeU0giessy afhd he dieacitdnt was Mtd afethtions) .
HPLC and LC-MS. The ester was di ssol ved i n net hanol
and aqueous NaOH was added. The reaction m xture was
stirred at 600C for 1 hour, when HPLC and LC- M5 showed
the absence of the nethyl ester. The reaction m xture
was evaporat ed to dryness |n vacuo to afford t he
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flow at the line of sight could potentially follow a
straight path, it has been found that it generally has

w@2@wi0sid87conponent . For the purposes of this PCT/GB2005/003632
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specification, the term"relative anplitude" of

helical piping is defined as the anplitude divided by

the internal dianmeter. Since theg;anplitude of the

helical piping is |less than or equal to one half of

t he THiterinalpitaimailedriof i AnditnEort hjrﬁclﬂ%w:dﬂ%ator waste

t he eIatlve Iltudeisles t.han or_ equal
Rel é{%% ar%'pll es 9 'es hetrnanstorlsetﬁll?aﬁestS% A%D edqsiﬁfe

0. 35zonp13dxe &%tmmﬁo ey, themi®a(s myi/m?: particles
prefgrrad. ARl Iy el %ﬂ'\)’lercﬁﬂ@ﬂtt WIRS R q’%élteh escaping

better use of available lateral space, in that

pi piiiFa ShioraMRFPRGRr REraldotshkes RfsTRted and

str aicﬁrh;ildfuepe:dmattsdlhm saRuEO IS, eeidionaltay ebmbustion
Snaller reI |ve Iltudtes | so result Jn a

"I BT si'g Spr ovi dity e Usihaée T 1Hb "%#Yiping
| nserdrmeed afs pr élmw@ga]ulgesimrhaitnlmrbee?qmqomsmmn@lem to
the pidiNgo %f@il el ¢ & apldd @1% through
|rcunstances e

can i n sone ad to reduced secondary
ot i G dHEFRSE it Wttt ke it St icienicy of

smald&fioud iadn veraimihet UekEoFERlY df_ewm whilst swirl
flowis induced t srzg\ sf act t ext nt Thi S v]v_l Inrl1ore
general | m1%at" \F rnaﬁ di*she

wherd ffferent @taadesg,h tfhe)v&m»ataengalnltm/ﬂer étedtmq;eel pOrthI’l can
am'f&f@%ﬁ@% 5\?1%&\‘% Sée}ﬁa%fa{ﬂe being i iciente d of

i nduce swr the helix (or pitch,
wherfeludEs giaehg sdltﬁm%elr tqﬁrb?ltdr?e%tur%%fswwmg created
I;el e t&tﬁdfkcsalhm&et dﬂdvﬂaférltd!s tey rnslsiflatdw hﬂgrﬂmaiensmy
iameter of the pipe) is . also.a rel vant

ot IR T | e DE SR S g T @

hel |J>©vaamgldanm1yt}be:cojmcvmrmj tapeordt g ozetrtte:ellne, as a
Cond}é%tﬁﬂ?"o@%é rbé)r?{{li éﬂ%éﬁ SCCB%} trﬁ’earf@rtﬂ‘ téﬁltable

and velocity of I d elng carried by the piping

The HAINTLRIHES i LIFRI®r (T L IRD (IRIF 1Y &pmonents can

gg %%r&rla%ef@mblyeatxemg tﬂtlaaln ﬁm&ﬂtta{g tdl?nﬁﬁ)nélﬁ: Pfesent in
ner.a eaki n or

oy BT TR C TR R angT iy e e doiRagrea

sat iwsdiand aryrigver | s¥hobvar gradmr&/ed;am |sstpasiatiptowerThis

Rey@éogg&mréa@ i ghety ftect Yol &audd %u‘i e.ptﬂ'&dﬁfjs, and

to pr ce satistactory swirl. The use of higher helix

angl &0 fiorerelees e owwed i IRy He A R 1o WHI Hidbiet Syhe
wi | lpgenssiadthycde undest 2 buedpaaa::tdaaraa: may be near

wal I pocket s of st nant, f 1 ui her ef or for
Reynolpds%fb arg S By %?Po ed lchh ither
hel | Marzp e vw:ntldemeézess@bﬂ}e mmmmumm@e@amcams in a
DOSSfdt’é rg@g ﬁtgld&]gglf@t% ﬁ”@ o B W fdved %%@t 9 9FF

enbo is less than 0
of thbiky ebviery BCOBWheanplditide v itdhe f@é%ﬁm(ﬁryt]?%llne or

showy-dh Ilféagyrte) lehe Thinse twding. 1 has a circul ar
Cr oss- sec%i n ext ernal di él'f) DE, an. i.nternal

di amet er %‘I It]il€h| Areslh s

COi IJe@matrhpl:attmaé i e Df cabnsdentoranpl theleised aso remove

conzéglet?l%ff)l X ang tt’eé)reﬁ%‘?a@)sfv\%ovfons%ﬁhg 5 t%e&‘rtlwlar

t ubi ngqor%amtmne@or ne}aa‘mtplrmguaﬂa? leé?ﬁ)’eﬂsbpe e wHiteHes

ext ends hongi {ndh nakdye aiehPasi dud Bl epdte taolthps
swept width Wof the helix. The envel ope 20

r egab B B hatAthgt . RBT TS 3ot (RI I ﬁ%g% air is

whi chediyred sbobecomtbes t toh tandsoancaxiisngf hedltabpter air
rotation. The illustrated tubing 1 has a straight axis

30, but it will be appreciated that the central axis

may be curved, or indeed may take any shape dependi ng

on requirenents . The tubing has a centre line 40

mhlch folloms a hellcal path about the centra

I ~ N o o 1. i e



within oil, gas, water, or geothermal wells can use
| ow- anplitude helical geonetry. At |east one portion

wW®@R00a/0328rt wi | | contain production tubing w t hPCT/GB2005/003632
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| ow- anpl i tude helical geonetry. The benefits wl|

i nclude a reduction of flow turbul ence, and reduced
pressure | oss. Further, pipelings for the

transportation of hydrocarbon can use | ow anplitude

hel i;¢alaxgeonet Hartarchivid hserioy hkedbernefd teefrators, to

reduced flow turbul ence and reduced press e | oss
courdEVitp W%@§q%$¥¥%4¥%ﬂ%Gﬁ%th%‘ 1?&m”

fIub@nersm@@.a@'mmmahbw'wa@éntuﬂashelwa@érgmmmetry can be
o oars el eY o ROMIEES: 00 PRDENGEALE: wichout the

or rn si ngl e phase or phase
flumd§d~é§ﬁ‘ﬁa§@ﬂ@é¢e alteksanpl i t ude hel|cal geonetry

and enj owutrlt%e%arratb%%f ie®n ARRINIEL haregwahar ffltd'tlﬁ caused

reduced essur drop i.s of art| ul ar benefit
Ao b AR R DS 30 come
hydrdmxmrceapm laC attirarigyht @a@xec@dmmsesmne dfos$heniddction.

Iea Q, i nc Qjer.,ge tut e
e ot A Sests 4o epBT R e e lj’iﬁg
| ar ¢ ilmcregdsel uppewam Gt mttrlmtelrretSh@wqft @S - or
pl ant_4 A diedHeed REASIIER deR oy as@dd® At a¥nduit cross-
t he dlstrlbutlon of _steam aroynd power s%gélon and

ot heP oot FEATSEhR SHE T & 1A% GG RBAE Y e
thedmﬁﬁamqanuﬁaaﬂhyMﬂnﬂllpﬁnnmmmeumﬂer$uypr¢m£§§ume

needidn e P! alnen Al e QWL RSl exaled ©

i mprove Vi i'ng processes operated under
vaClhﬁﬂEf@dhtFCa@qnﬁerﬁ S G bfCaNLSS g RRh WY Sits

and J4ihe Or odud iri-tofositar enandiian hdhdenzeneng flow at

Mxing wthin pi es i S |np rt in |ndu tri
i ncl & REhe qp‘h‘fr ﬁﬁgguﬁt dg tlow

and gdgadadiust r i]ﬁ&dlﬂg ucs wfdered nprstsante tlhaats a reduced

Smlge(ﬁﬁ)%atqoﬁ%ﬂélzsrﬁ%%? Q‘.faaltl' ur{lé(cﬁfdgcy cavitation, and

di st In a larg er material. I n sone
i nstismeensadiklgw KGR 4 dosilrity - s uke Wjd:%'e

the fétq'(\et’dﬂn P ptd x4 ihaited B S |kﬁatr}€ispfw1f@ %[l@i Sreduce
and T ood and the addi ti of chlorlne or b £
T e e ey SR apeaaas ettt df be o
del |pfaeftslct1mtam n:aer&aﬂity wgiodd magdmy,t € dhigledims tthe power

anodgt of tive chem cal needed to ensure a
suff|C|eﬁt concentration to achi eve the desired

pur pose, Endvican @nsurkee tHeeathsenddre gdallyedfrerson that
unacg?ﬂgr?@lvylgﬂg{‘ 18- An%yxolmquﬁdlor@e&ﬁe iéé'ryfﬁrovide

. MXingis also inportant where it is re

br | TERPOR I 2975 0 rfbr 2196 BT e e 1T 0H U and
ensure they do not remain separate. Mxing is
furthernmore inportant where it is beneficial to retain
the fluid as a stable m xed phase (to prevent unwanted
phase separation) . This is inportant in the
production of crude oil and gas, where the separation
of gas creates slugging which reduces the capacity of
pi pelines and rai ses the expense of the operation.

I ndeed, a further major benefit of the use of

| ow- anplitude helical geonetry in petrol eum production
risers and flow ines, production tubing for downhol e
use, and pipelines for transportation of hydrocarbons
and other fluids is the reduction of slug flow. The

i nproved phase mxing is also significant in
pipelines, as it tends to keep gas or air in the
fluid, rather then having it collecting at the high
poi nts of the pipe and possibly causing airl ocks.
Mxing is also inportant in the transport of solidsby
aliquid, as in the transport of sewage or the
transport of mnerals by pipeline in mnerals
extractlon processes, to prevent the SO|IdS from

______ - . N1 Y



downstream of internal conbustion engi nes used in road
transport. Because the | ow anplitude helical piping

wen®anzs7hel i cal (swirl) flow within pipes andPCT/GB2005/003632
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generates a blunter velocity profile, the rate and
uniformty of heat transfer to and fromthe fluid

i nside the pipe can be inproved,3In normal flow, the
fluid at the centre of the pipe noves considerably
faster than the fluid near the walls .of the pipe, and
so if the pipe is heated, the fluid near the walls

wi | IC5dMPeated to a greater degree than the fluid near
the centre of the pipe. However, as swirl flow has a

bl unt er t i.f.or m; ocCi r Qfi.l [

S Irle'ss I(E%Eeloyl%t%ﬁ“a%aﬁ%lg {Pﬁes\éﬁsu%éltdzm%&%én%vserﬁor ?Se
or @idérerhemsdre A¥sioff ewEnt o ieff des-anfeg tude helical
| owpldctyde helical piping allows the same heat to

be transferred with a lower differential tenperature
between the inside and the outside of the pipe. This

can 2he oPrpatudtdudrartuienef ifforwiewrdocdemarentitlsiradddd gas,
to a _fluid tr.eat [ - [ :
Wt 5 b S ar ar AP T M g et cal
t rawsldnatgyqui ckly will be undertreated, and the part

of the mxture which is travelling slowly will be
overtreated; however, wi.th the ver ood mi xi.n

o1 oA ded P HHAR DRSS e IRG A e Y Srdggrbon,
can e adiei detemndvamie wiicfrorand reatarenfe achiivevecks,

Thi s _can be SErioys 1 G- Renefd t

suckK A G1er %}Ooﬁgc{;ﬁnedﬁef%gd:ﬁ%?ggs, pre eaét]{]rgﬂg %n, Ces phase
f or qrefiwidriphass faluidsac el oy > heldfstler

i ngyegtangers in olefin plants, heat exchangers in

power stations, cold boxes for industrial
refrigerationunits, cold boxes for air separation

uni t4s. andstaafird geiradt 0 f amidisengiersdr aldgdndglhers urdod,

vel ogi ty. pr-ofi ] 0, .be | Cl L1 indr opo :
applcﬁ{ceé%/ll%ls’. Ecr f?cnlzés ceatr?Ld.r}jtqod \?&)@kﬂ%ﬁ ter C\%ﬁqeﬁ%ceesmng'
vel osling profidaml sty el can g3 ]ise” of the | ow
-anplitude helical portions in hydropower applications

can inpraove efficiency in thi y... Addi ti ana|

advant ageSHHs sw I F YW iCH:ttﬁbe ee'xtlrb‘focﬁh‘?d}%ﬁovaeerngth of
appllicatdngrisi tudd wokel i eesdiu geebnessiaiyt aibiien ek restuced a planar
pip tresses. | ddi,t4 gn, t-he "‘ggg

t he%sev%\nl&r 1© I%wlgler]aTllg’r g%%id&gymtlhlle qég{w anp iSt u e%(fiﬁeg{ iq{:la v

pi piawpwah Proweated si gni fi cant econoni c benefits to

t hose processes taking place in pipes where the

deposition of fines or other saqlid artigées on the

i nsi%e WAILHFOTHe PR dar@ReE iy i AEP W

t r angdsir caod 1 ot ang ived esou heeng 1 itiwtid |Tovi itp t hyeangdtry .

it, or reduces the flow of fluid through the pipe.

Such fines or other solid particles can be present in

30the Tl ui Rearteah ber crheneehby retorrehenlcdlacndn

bet V@%&rﬁi@e&@f@@f%}%ﬁlﬁaﬁ%é} Uléjingérhﬁ)wlszﬁnﬂitude helical
| owanpl 1 tude helical piping is expected to

si grif99e¥EYy reduce such solid deposition on the

internal walls of the pipe, thus extending its

operating. life before cleani e ' h :
heatéanec %%Ey?x%n%n ers 1ng}§]<?%ef Mﬁﬂgﬂé er%f@igj]érgélon

eductn € pressure dro

35 conpaokdl hoxehe dodl i pierarExbempl el dfbokrs ¢ EHiRI

o1 f oy CoHbh BfagROPILLR ddombaiy 1 cant are the

t ransport solids in liquid pipelines, and also the
production of olefins by pyrolysis, where the

deposi ti om@finspkeops she fushalesof féhewdstdagesEOsds, using
requires themto be taken out of service for cleaning
(typically every 20 to 60 days) . A simlar effect

occurs in other furnaces such as the preheat furnaces

for refinery processes. Further, the blunt velocity

profile and the "plunger" aspect is extrenely useful

e o T . o o



di sposal furnaces, where it is necessary to ensure
conplete reaction to prevent chem cals and/or

wW@2006i0818es del eterious to the environment and PCI&B2005/003632
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heal th escaping into the atnosphere. This could be
prevented and conpl ete conbusti on ensured by passing
the conbustion gases, while sti/ hot, through a
section of piping forned as a Iom#anplltude hel i x
bef gp,6 - B%@ih%&dkh%El&%a&h?e%h€€§9here The generation
of swrling flow through the furhace will increase the
rate and efficiency of conbustion, and the renoval of
waste.. seatusedepiatrhtbirewsotrhakei nal ddeusweian meoeesses
diff rent hase I li.cal. -porti
can” Fh5%%%%e§§e%ﬁggd8ﬁggg§hg%§?% B?nfﬁ?ﬁg% %5%8%9
m‘ xtiqué egkenft| diets 1rb;a¢|SnguaFLflge Aent agpddittides helhigal
?Eb&%t gheated by the helical flowtends to displace
er density conponents of the mixture towards the
tube wal I s and | ower density conponents towards the
centinel i pegr dntakeesullsial Lbhe-eeplrildgahetfifcadt geByhetry .
neans of suitable arrangenents, higher (or |ower)
density conponents can be drawn off, |eaving the
renaﬁnln@ncamw@ﬁ@nﬁcgr@@enﬁtemnaﬁcc@@@@@tlon engine, using
Con@%QL%ﬁ&hﬁ%udEh%eﬂﬁ%%gsée%%%t9§ repeated using
further simlar in-line sfatic separators. This
separation can be used to renove gases fromliquids,
and can therefore be used to help reduce slugging in
the petrochem cal industry in particular. An approach
simlar to this can be used to either increase or
decrease the concentration of particles in a flow ng
fluid. This will be achieved by drawing off fluid
either fromthe vicinity of the tube centreline or
fromnear to the tube walls . In addition, the swrl
fl ow caused by the | ow anplitude helical portion can
be used to renove particulate matter froma flow This
is of particular inportance in, for exanple, air
i ntakes. Air intakes are used in a great many
situations where air is required, and in particular on
vehi cles where air is required for conbustion and/or
cooling. Helicopter airintakes in particular usually
need dust separators, to prevent dust reaching the
engi ne, but the swirl flow generated by the
| ow- anpl i tude helical geonetry can be used to separate
the dust fromthe airflow wi thout the need for
separate filters. Further, it has been found that
swrl flow caused by a | ow anplitude helical portion
conti nues for sone distance in a straight pipe
downstream of the section. Thus, a section of the
| ow- anpl i tude helical piping can be inserted upstream
of structures such as bends, T - or Y -junctions,
mani f ol ds, and/ or changes of conduit crosssection,
where the swirl flow generated by the | ow anplitude
helical portion would suppress flow separation,
stagnation and flow instability, with benefit to
punpi ng costs and corrosion and wear in pipes. The
particul ar benefits of the swirling flow at the bend,
junction or the like will be reduced fl ow separati on,
| eading to reduced pressure | oss, reduced
sedi nentation and precipitation, reduced cavitation,
and increased flow stability. Low anplitude helica
geonetry pipes positioned before bends will also
reduce particul ate erosion within pipe bends, which
can be of particular benefit with regard to fuel feed
to power stations . It will thus be clear to the
skilled person that piping with a | ow anplitude
helical geonetry can provide many advantages in a
Iarge nunber of S|tuat|ons CLAIM5 1 . Petrol eum
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