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THERAPEUTI C COVPCSI TI ONS The present invention rel ates
to conpositions of conpounds obtainable from Euphorbia
wa@pacioesand whi ch are useful in the treat nent PCF/GBRING/004796
cancers. The conpound i ngenol angel ate can be isol ated
from various Euphorbia species, and particularly from
Euphor bi a pepl us and Euphorbi a drumondii. |ngeno
angel ate exists in three isoforns; ingenol-3-angel ate
(isoform'b'), ingenol-5-angelate (isoform'a') and
Proffénlda PQicaqigel ate (isoform'c'). The first of these
IS also referred to herein as BA and has the foll ow ng
structure: Ingenol angel ate has been found to be

higgb% toxi c for, skin cancer cells via rapid _
m t oCRERFEHERVAtOnIpRIsto amavelet-galaeasidaseywish tramgeplactosylating

_ . . . Lo . . ted. ' '
o2 L5 YR RO IORE T L BALE Bl MALORELEE tp pygicutar it
relptes bcarphegathetosidast Kolatadifr@ntagedintly ldescoRaed egailE B BYERIbActerium
. | us, Euphorbia hirta and Euphorbia drumondii,
bifigieh show sel ecti ve cytotoxicity agai nst severa
di fferent cancer cell lines. The conpoundsare usef ul
in effective treatnent of cancers, particularly
mal Thedantentied partiosiarlanelates uaDDUS seg@bhces 8hEd NGRS isolated or-

léSCCa%ﬁ The conmpounds are sel ected fromj atrophanes,
galgelB AT 2y A e ey mer iAo drgehyaivel 2 DiNG spaesmee padto a host cell
cor}?ﬁﬁﬁﬁ%‘ AN A sé{heABIS) &Mﬁﬁﬁfﬂgta' I%é&%lélﬁ%%p fhcBH étp—ﬁgg(ge DNA

romthe sap of Euphorbiapepl us. crogram quant |
sequen¢en geedhventige lalspeclates to Y walof thetdneymp entdded lbyyDNA sequence,

Y wever t endency for,.isoform'b' t

or §ERG P PRI ARNE sl PRI ot iE St e autdep o
galh@obi®gd.orm ' ¢c' presents a formul ati on problem where

it is desired to restrict the fornulation to either a

specific isoformor to a ratio of isoforns. This is

par g I i i f.f . .

S oP Rt Ry BT e ByerReblt o & Eliopmey: which s
podron namoeifl dishécharideopnaaduch segtraentpréforensikily comnard by the host

s.system c t.reatnments invol] ving_other drugs . . .

andgigdas ATyt B YR TesBeLre ol SUSLaPLr e iAo intestinal
trad ®ifiGobabt8rif BRYIRE G Ari RANKIRIsAT kb CarldiMogll Lot ¥ds8d AXdufface bound

chem cals, hi addition, system c anti-cancer

and/oreqxtigeeitdar fopmes, e rvidelnihel see példseativdrbe cagboliyyrates.
i njection, have |lower patient acceptance. There is a
need to provide a stable fornulation of ingeno
angBbsitie, hydradiseraatil iy fsometcdpimed fraclibifidsdactlia@Row lttansferase
has qgwa surgris'ngly,_been found that ingeno
actiyihye [ RisdrangplypRsyiabionisetiviseef slyensidaseh ip sKiepsiviplymsed for the
enZyBRANE JPABLBNG T RELUEEReds3LIHRNEBs vdh?bh%v@%?&%tnqg b€ as bifidobacteria
aprotic solvent in the presencé of an acceptabl'e,
gromitls prophagingdhators. buf fer. Thus, in a first aspect, the
present invention provides a formnulation of ingeno
angel ate for use in therapy, wherein the ingeno
anggl: . _ . . :
bl o R D B A lsiRlatY pneymes tha
are ¢mwadyddsin tige bactshial metbotisroalf lactase c dpdleh| ReLactiaflidf Xpplo& Environ,
.agen Leh s _at partially conpatible with the
an%gﬁd%?b ﬁzk%?%%i descrife thegsetation anskeharackerigation of three B-
I egt 4.5, ..The esent
salfRRRER el i B8 AT A OBy dG BHSY Rina that all threc p-
galacsadiduseswerfe abliyenatalyeged flr@ati®t ofMerd-Uhkes gdﬁzﬁﬁ@&fgosﬁcharides
present, the preferred isoformis isoform™b', also
referred to herein as BA. It will be understood that
references to 'ingenol angelate' and DA include
reference to other isoforns and m xtures thereof,
unl ess ot herw se apparent. |ngenol angel ate can be
di ssol ved in many sol vents, and various solvents are
illustrated in acconpanyi ng Exanple 1. However,
i ngenol angelate is generally susceptible to

o o oy
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prophyl axi s. The present invention also provides a

nmet hod of treating a subject suffering froma
w@2mcerss skin condition, conprising the topiRel/GB2006/004796

application of a therapeutically effective anmount of a

conposi tion of the invention to the area of the

cancerous condition. Suitabl e2subjects for treatnent

are mamal s, including humans, prinmates, |ivestock

animals (including cows, horses, sheep, pigs and
bygeatglacteimieni on ani mal s (i ncl udi ng dogs, cats,

rabbits, guinea pigs), captive wild aninmals, and

| aboratory animals, such as rabbits, mce, rats,

gui [ ‘ )

N S e R S S B
galat®sidatdtas @fellny Foghl sotd sid438d) ClGaladtdsidiséd bddéhg to the group of

appreciated that the forpulati ons of the present
glyicalsghbydsplapesang say se glapsifiechipte e gtoles basad en their substrate

L Laxis or treatnment.- Admnistration foros be
sl 1 Btk ot s SPOs G P BB R e S orRiy -
gaﬂa@tbF?ﬁﬁosi&@ 2 $hiodeHd UL o) AnB A \Stherl @bupd O §¥rate galactose from

application, powders, solutions and suspensions for
galppfomanpgRpsach avguar goms inggriditten losimallssubgirateés) ect i on,
capsul es, syrups and elixirs for oral adm nistration,
and pessaries and suppositories. O her suitable
admiAnstedin af Bfldobadrerdunsibificipehasémen Foundphatriecdpable dffppsducing a
skilled in the art, and may jnclude transdernal
galggfodidass enpype agthvify) that qoﬁv‘a‘){%f@%‘%? APBRHBIHERL of ¢ he
galREBS BB sabMARLd Wikich LSk eBRER U onBRealAbS SHO LUk AL h AR Res including
are fornulated for topical admnistration. In al
galebioes (Gill{e 1-Mi-tGa). Tlus dishedhatde issknmsvnaséeolPator, dtC.a% Pafon, A.W.

1R Sl £ o T 80 0Bl s REuiS

BicthbRY, 3 8091550 18be @h ahiifIHeSIVEUhRHLION prg’\l‘étnti\’i% kike 44EabA ¥f toxins,
remain a formulati on of the invention at all tines.

e.gFohiga ltextin end parhgscms Al asdt.aaki toi theaalliof gheeglitent s, as
di scussed below. It is particularly preferred to
enpl oy antioxi dants, as these appear to provide
enhdhsesirasit B bifidymt wast depofiesdndat aceessionSuinited NCIMB 41171 at

theRtipnal (e 58 oF Bty Al GcMAGEF BRgEDhEdecRIdR on 31 March 2003,
Ri%g%@ﬂg&ﬁﬁkdﬂh@KﬁﬂﬁHﬂ@kpbAHQQQ@Q| angel ate required for

rmaceutical efficacy wll be apparent to those
skilled in the art, and may be adapted according to

hysi.ol oqgi cal t h i ght d. .
or Tt Paet Banpd el Wi Frain of Py Brtghedhipty ealsidiy thatis
cardBledfdonvéting@ rUHiogRfto NG eebbiaaBbRtigrkiest abl e to

provi de between about 0.01 ng cm2 to about 1 ng cm 2
may be enployed, with a range of 0.1 cm 2 to about

ny
100 9 ' . \ '
10085 25 TR R N e
prolgih vith anidmainbaoisl sefuchcays giver in SEQL B3 3 O:[2aotehyibeidives under

found t&,be effective. In the alterpative, .
SIpgETFhFOREIIGAS oGRS ﬁh@ Penents Whichepoadshthis Arogsin AhgRPNA sequence

GRS, K70 D B Bl M O e

formul ations are a preferred enbodi nent of the present
inveption. |n this.rggard, a heretofo unrecogniseg,
pr op&F PYrase $er$€n‘?rﬁ%\é’*ng§ C%rwa‘@?%f%@e?%aé PRAyeRFq Yyhich is at least
useful, in that it has been found that they have
vasoconstrictive properties. Accordingly, systemc

di stribution of the active ingredient is mnimsed,
owi ng to the reduced blood flowin the vicinity of
treatnent. It will be appreciated that the nature of
the forrmulation will determine the rate of perneation
across the skin. As such, it is generally preferred
that the formul ati on be prepared such that a rate of

.. Y o, oy
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An alternate HPLC net hod was devel oped in order to

separate out a "shoul der" appearing on peak 'b' that
wORB78TW87 Wi t h some preparations of BA. The  PCT/GB2006/004796

chr omat ogr aphi ¢ condi ti ons enpl oyed for the excipients

stability study were as follows: Colum: Hypercarb

(Ther noQuest, Phenonenex) (S/%o.3-34070) Col umm

l ength: 100 x 4.60 mm Col umm tenperature: 25C Guard

col um: C18 Col unbus (Phenonenex) (S/no. 202678) CGuard
50zohamslogersgb IBEGADANG: §orefirabbbirbe Jthads% béolotvus, most

ho te puffer pH 4.5 / 50%v/v acetonitrile Flow
pr Q@E@qﬁﬁﬁ tpﬁsﬁwa1 Sengt h: 230 nm I njection
volume: 10 M Run time: 35 minsPrelimnary in vitro

di ffusion study Once the stability of I3Ain the
exciSpele N AdqyEanenan comprisanmhedids shizaditideen, additions or deletions

est abl.j shed, .a lim.nary.in.,vitro diffusion
whi G ERhEES i RO Gep iR st e anoreuiae Py
lesPEHaRRSYS SHhn@E 1S thHeatiAd §44 B &YV WP ADENS! MPNRicleotide
fornmulations. The Franz diftusion cell is designed to
subsiifitions Feyphs| iplconictedtive aaninmhaaid silstitutivondi t i ons of
skin in situ. It is an air/fluid phase static cell
whi ch conpri ses a donor conpartnent, receptor
conpatcémainy toandcandsdsgect af thesav@itionghgro id prosied kh @biFyene encoded
1&B%§urgically %xcised skin is positioned between the
by p VA sPQuEncGRt fetingd 28eYearINTh @B CRBURS MayicABIPIFR thesripo acid
: { Wo T, \gation. An initia
Sa#% vi%&%ﬁgﬁ%%ggggﬁeggSgéﬁ%gﬁ%nﬁggﬁgﬁa sinpl e
formul ation of BA in mglyol was perforned. There was
no fl ux .of the drug a | . across..the stratum corneum
o gsiiaihe bt iebeBho Ghe R AT i P A SEOMBIR veetor,
prefRAbINANkPRESIBA YEASE, EofilidiNg & PNA stdiRni & W¥hed IH®. Sucha
formul ation was used in |ater diffusion cel

veckargeRy hencernesated meyabpseck sy asia basterial. ysast or fungat esll.
AR SODURLERLLLYng) of R FALHMOSKEI Ry 881 sl bt
cell may ha s¢lectad SromeBlifidobictériven, dtacttcuoous O aveebacil RispB atsllus for

i ntact.. Manufacture of fornul atigons A fornul ation of
exeg I BaciHRR R o i apiys BRGH ERsH R eHEFichiaAnd ASporail i for cxample
Aspereiyel agextrins (Captisol (r)) added with a view to

inCreasing the solubility and stability of BA, and the

flux of the drug. A second fornulation in DVSO a

known._penegt: ' was _al so r f,or

conpPaReLbRkE 8l SSRRE he AT R BRI B BeToiAauence as
deflfieglappove profducds asaixvad ofisligosaedatitlssg irc partiedhr a-ghlactobiose

.diffusion of BA across the stratum corneum fromthese

disgcsharifiest i ons was i nvesti gat ed. The fol | owi ng

formul ati ons were prepared: Fornul ation Description 1

13A/ Captisol(r) (30 mM / phosphate buffer pH 4.5 2

CapThs ehfym o @Chervst telb hodgshrbez] dhoké arayitd wvebtocmoting o-3

| 3A/.M gl.yol . 4. | yo] control 5 BA / O./ phosphat e
ealasipigee jtposeidrs Syeh FiagioEp AR of BETAREL KELTEDS VgL Bralt
SuchaPhBddctIHBBe $dhtdd e gr%ﬁ;%_@o&fistfél?%f !dQQ{r E{;B\ng?% ffor example

present inthe fornmulations. The ingredients
liquad oilkatieieg nvilki retveddr sunh dswlwlsmilkgiohveley shismed alik pamaler, fat
siitred vigorousl i t magnetic stirrer bar for
snghiplk Gty AT i b BRAGN S faiith Sbe RS, Fighugncheese
ferrﬁéntb@&aiﬁv@}_grddﬁc%),lbéﬁérggefsfsﬁéi #h studyChoi ce of receiver
fluid 2-Hydroxypropyl -b-cycl odextrin (Cavasol (r), 1.38
m) in.PO4 buffer (pH 4.5) was the receiver fluid used
in this study in order to try to maintain sink
conditions. Arestriction on other reservoir fluids
such as ethanol/water systens was inposed since 'back
di ffusion' of ethanol through the stratum corneum
m ght have degraded the 13A present in the
fornmul ati ons. Skin preparation A fresh, surgically
exci sed sanpl e of human skin was obtained directly

Y . " o .
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Table 5. HPLC anal ysis of preservatives It is not
desirable to have many interfering peaks in the

w@ boooneosyr ans from t he preservatives, as thi sSPCEGH2006004796

difficulties in the analysis of the drug in

formul ati ons, and coul d necesgitate the introduction

of a separate assay for the preservatives. BA 'Db'
(0.05% w w) was dissolved separately in the

RRASEEY, 3hfNCRoGELEEHE by leAng

pueﬁolxyet ﬁanoo) storg)dﬁ<a gte[g ?ﬁgc%‘&%%“ﬁ‘a SPoes: oyl supplements,

distark sgpplasrenss Blt@bioltlpyomestﬁbblpr@hm‘s prabibee eBnesfible Peoducts, animal
fféé'&i?%hﬂfgf qﬁlo§ﬂfd8£c£ﬂqy%the§‘%%odg)ggl ar_intervals. The

resul'ts Aré§iven in Figures 4
and 5. The results indicate that benzyl al cohol is the

nost re ervatlve of those t ste
Pr epa‘?a{: ?1%1?% P %T 30]5&5 acgharifes Sopro é{uF%ﬁ? gfqréb,ﬁ pigparation of a
tiedieamérg fondxatpleris tabied of dsupsme fcﬁ?ﬁlﬁﬁﬁﬁr‘e%/@ltlﬁé AR ARSI Bathogens

w tyl eth
O R B peitahg® ur ungnl SEheeGeioat mchemnigoged o &
patiend) fdBAxaMBABHAWAN. coUrsY oF-2BbiotY #datribefe! iniOYb AU és'i;{)e? (g even

enzyl.. al coh trate pH 3 C. 0.1% (ww BA "bV
%"\Rﬁﬁs tE%W&I‘?@P?ﬁ? b g ot 504 (Ww IPM 1.0% (W w)
benzyl al cohol / Elastoner 10 A stock solution of BA
E@ g{%gared benzyl al cohol (Table 6) and this
st oc K ALY ot B ustheipaspect phibe fnyentiangthere isprovided 4 precess for
}ﬁb&fb&@@tﬁ, enB@NEZ ¥4 deinE®MVve @thb'ﬂ%oif@ﬁse‘é %ﬁﬁuriﬂ{é aﬁioé‘t"c%n%ﬁ deﬁned
e BA 'b'/benzyl al cohol stock. The accurate mas
V‘E e S&‘Hﬁ{dS ﬁ%’ﬁtrg mgfiupHgdegcongitiopspenmittng expeession of the enzyme
dh@trédob&bhd the TRRLAS erfzythe oIQ&yBﬁrp%Hu@{s'fgﬂf he @ﬁiltt}rg'el '
respecti ve placebos were preéepared
Formul ation A: I3A 'b'/macrocetyl ether crean1The

eL e el e

rifles whigh c@prnisespantastie {he epeaymes cipﬁmeaita@owrfaarost(q@m as
Blin¥BHods Fith At Nbi mt&nﬁﬁl !
var rredol A e1r 11%}59[%@'«11%3@& "611I1cﬁ 10%8%1%%1 d?o the
fP%P’b@f@Fé’éFanlﬂaﬂdqshe m)I ten enul sifying 0| ntment with
constant stirring until cool. This process produced
t he macr ocetf/ ether cream To prepare the
f or mypisablomelliBmse @pntalmng enteyibl mbcohelecte sroacaumiméeially
V&ia8Re R Bktbsd rocetyl ether
‘creamwas gr 2 aga&ﬁ?(%y acgﬁlrlsa q(trac fé‘ﬁi’a But ~ont o
this, with constant stl rring. FOHTLH ation B. B A

Bridf DaQ¥% lgfbgtﬁgg}'gﬁ: 3A ' b'/benzyl al cohol was
accu*r%ra into a glass vial. The
r erraFIguwgl @@Wp @msmpboum 'qEnce (SHE [P N 19 besiabbedrhins
t or der en cjtrate buffer and
w% ' CtOSI \Wtégl? osﬁaélqﬂdﬁorﬁ’gcog%‘l indiated aebpldistirssi on.
Fo r rTEiIgaltel ZJsr]noﬁs tHeIMycleblidedeliicmON SEFiNE 1 ik th@arﬁfﬁ% gl quence
(ﬁh(%qgg\}gmg ccurately weighed out into a glass via F
ghc‘?_’)]ﬁ%‘B?rents were accurately wei ghed onto
this solution in the order of Elastoner 10, then
cycl onmet hi cone and then IPM wth vigorous m xing
bet ween each addition. Fornul ation analysis The
formul ati ons were anal ysed at the start of the study
to confirmthe concentration of 13A'b" (ww in the
formul ati ons and were found to be ca 0.1% (ww 13A
"b\ O this total I3A 'b'" content, there was |ess than
0. 7% of isoform'a' and no isoform'c' in the
formul ati ons. The fornul ati ons were checked for the
appearance of isoform'a by the tinme of the
concl usion of the study and were shown to have | ess
than 0.3% of isoform'a’ when stored at 2-8C. Isoform
‘c' was not detected in any of the fornul ations. Tabl e

6. Stock solution I3A 'b'/benzyl alcohol Table 7.
For nul at| on ATabI e 8 For rrul at| on BSt ab| I | ty of 13A

e
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N, -(Cl-6al kyl)2carbanoyl, Cl-6al kyl S(O a wherein a
is 0 to 2, G -6al koxycarbonyl,
w@le06arteexycar bonyl am no, - (Cl-6al kyl ) sul phanopdT/GB2006/004796
N- ( Cl- 6al kyl ) 2sul phanoyl ,
N-(Cl 6al kyl )-N- (G - 6al koxy)sul phamoyl, N
-(G -6al kyl ) 2ureido, N ', 5(C 1- 6a|ky|)2ure|do
N-(C -6alkyl)- " N -(C1-6al kyl ) 2ur ei do,
Cl- 6al kyl sul phonyl am no, carbocyclyl-R 6- or
het dfigury S shbwRihe fiwwh 64@hminslaciR)f e ARihb @6l deYuence (SEQ. ID NO:
S()?P‘Stlt ted on carbon by one or nore R8; and wherein
2); het erocycl yl contains an -NH noiety that

nitr NeNz mté@,g iAo group
sel ng 34;{?%#?%9110&% 'S !sl,lg?ﬁect e er%gr%%g{l??ﬂnmﬁgr ein the
galﬂatoubgoaa‘cclﬁndaysymhestm withaheo-galackositleseemt];40% (w8/vwdhseliboise in
r-is r , erein H.or Cl-6al kyl; R2 and
0. %é@?ﬁ#&%‘gﬁaﬁnﬁﬁ{ﬁ%ﬁ“gﬁ%& #fom hydrogen, hal o,
ni t IMPguré $a&RBws 'ﬁ)!ﬁ%lpfféi‘forfrfahéé M@%ﬁ&%ohr&ﬁbﬁgrankoﬁ the o-

car boxy, carbano nmer capt o | phanoyl
ga@ztoebg%@mharld@mlsmrk whesw@xi. bg &lel«bggtlactomdwl fkem (Bybzfdum NCIMB

41 al;ﬂ@%l%é(ﬁ%) %ggf%gnr%l %Sr% llﬁl gklylk{) p%sé}& N%léf}[ 5?1?1H66a b 5y s&bstrate (Gle

= g’amafs&é([?m;# galﬁijto@al\/[@y ES0€DibR s eidegRe o8 pOlyhferiZation). The dashed
- 6al koxycarbonyl, iV-(G -6al kyl)sul phamoyl, z - 20
arm@éﬂﬁ’%ﬂt? ﬁ'@ Facc@ﬂd@éﬁk‘%%l phonyl am no,
car bocyclyl -R 10- or heterocyclyl-R 1 1- ; wherein R2
may be optionally substituted on carbon by one or nore
R ; (hndm‘im@b@i WaS fsobdedifrrattles Bifiobydreréonbificha: strain (WEIMB

o1 s Sl 58T B8 BB s 2 B,
Thé Y0 svad mg@@ﬁcu%hb%ffwu@ﬁ E%ﬂ%lauu W%Eﬁi@ﬁ‘ta Qlluvulg a maxiiuim size of

sul phanpyl, ureido, C 1-6al kyl, C2-6al ke
15 &bp W&Fekl%ﬁ}q? with p@éﬂ%@;@t K$) e’g&ptklan@yqolz cells were transformed with a

I
L e e
B.bifigdn- Clohe S alithyd. galaét@mldm‘umty (N@re]&@ﬁ:@{elﬂ)ﬂn)hhﬁé Bé&stani agar plates

Cl-6al kyl S(O) a wherein ais O to

1- 6al koxy) car bano
cofaining. Iglal[tq@ﬁ Wé pq;érgglactqpyg)nos@p kRypdsepyspaBylP-thiogalactoside
(IPéﬁ') 6 W&)ch &3 aI T:f%xﬁ%fea}?ﬁsﬁ ve cgéﬁés ngﬁ}l an,g PMelAg) were identified.

het erocycl yl -R 15-; wherein R4 may be optionally
substituted on carbon by one or nore R 1 ; and wherein

i f $he BvmBesHwR Glenss weigigssied veith EewpR Lnkstleand BamHI and showed a

sl SRERD 0, LGP A O3 B8 BB smon

DNAgequahaieg obthe Risenteyt DICA tfhgnsameleDy] dad pafanied usg the dldeoxy

R8a, and Rl12 jn each oc urr nce are i ndependent|
chad b festhal 91 Sanger G Ha|1%enqsac§rl’@arse9%1@catlon Inc.,
SalAhOXY0, 1%‘7'1]:89 9§1ﬁ§'ﬂ{eh§)i?bgal ky ateg@’gg (@%éﬂclei s%ﬁﬁmgl kit (Applied

mercapt 0, sulp armyl

Bioggstems, I@/&M{)., Tiz1 DB kaspagnce@ Meik%l»iamsbdwn in Flgure 1 (SEQ.IDNO: 1). -
Cl- 6al kanoyl oxy, N-(C -6al kyl)am no, L -(C _6al kyl)
2am no, iV-(Cl-6alkyl)-i V-(O' -6a| koxy) ami no,

Cl- rd SRnuh@RE FRme loRab IORF finder fr
IV, i V- %ﬁl 6al Eg 22:%%}%0 B c1 % % 800 o e oy NCBI
aélongl (E)emtq; o, Bl@:ﬁ:c lkgiyxk(fm;l) The bactenal genetic code was used and

TP LU T,

trar%ﬁdtédﬂlhéﬂ%‘i)k %ossmle tdaddm, |a)nd%% %b&?readm@@ra}nes@{* 799l aknino acids
2ur ei do, -6al lcyl) -1V, 1- 6al kyl ) 2ureido,

C 1- 6a|ky|su|phony|an1no carbocyclyl R 18- or

het erocyclyl-R 19 -; wherein R8, R8a, and R12

i ndependently of each other may be optionally
substituted on carbon by one or nore R20; and wherein
if said heterocyclyl contains an -NH npiety that
n|trogen may be optlonally substltuted by a group

o o, o o
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nis O In a further aspect of the invetnion here is

provi ded a conpound of fornmula (1) (as depicted
whegoeiomakove) wherein: ; wherein Ring A is sel BCI/682006/004796

fromaryl, heteroaryl, and carbocyclyl; wherein if

said heteroaryl contains an -NH noiety that nitrogen

may be optionally substitutedgby a group selected from

R5; or Ais G -6alkyl; wherein A nay be optionally

substituted on carbon by one or nore R8a; X is absent

en?Bdl% Ei;u’caﬁv%oc- %ﬁ?ﬁb*&’a@s @d g?:g 2;1“3? &ﬁjlsga}tfo%{/ﬁ s wd/n  inFigure 2

(SEgy Ib&@)i onal |y substltuted on carbon by one or nor e
R8; R2 and R3 are independently selected from
hydr ogen, hal o, Cl-6al kyl; R4 is sel ected from
Cl-
et M R SRR PETRYTcd y way ofsferepes to ghe following
exadiplesand heterocyclyl R 15-; wherein R4 may be
optionally substituted on carbon by one or nore R16 ;
R5 is Cl-6alkyl; Ris a direct bond; R8 in each
Exagéply 1 ence i s independently selected from hal o and
cyano; R8a in each occurrence is independently
sel ected from hal o, G -6al koxy, and carbocyclyl-R 18-,

' y be optionally substituted on carbon by
MAERE LY iR, 0; R14 is a direct bond; R15is -C(O-;
R16 Alhcleadbaloendimedingrepsationd epahitenighyuisiiseaidytvée @btained
hydr ox C I)am no, N _N-( 6al kyl ) 2am_no
fr &%gwa@@ e @éqngﬁagm@%@y KY: 8@0%&8%&@9@ iRk Qiagen
(Wé@NStQ@exo@K)%ﬁ'ﬁr?xﬂm%é@@du%&rﬁﬁorpm rbon by one or nore
; d wherein if said heterocyclyl contains an - NH
nnlety that nitrogen may be optionally substituted by
nad Ol el ected fromR25; R18 is a direct bond; R20
ba§§ﬁﬁ§ﬁf?$, R22 is -N(R26)-; R23 is a direct bond R24
I n qzhe (Bidobatfeeinnebifigum @d&imG(NHHMB ¥1 51 ek achifm @Y on cryogenic
met hoxy, dinethylam no, and cycl opropyl,

be@mén ﬁtlﬁmﬂ&mk hYs e 78e Berlatey exXpAsERInts, thesstioin was tryivegyon

roge
wRBG AL ) RSB TR YO8E gy e
extvadt wediuof) 4R4 gmvyn headrbisicslaneC @y andi N f @hegusitioar8sdos ahd 20%
selecgﬁgtfront to 2, wherein the values of Rlmay be

respeigivelyyat $f°Cior A8 hents. Thejclonymerphefogy and thejabserice of
e rom phenyl, pyridinyl,
COcycP%BQ%E%Pgﬁévg%g%gggﬁhﬁgn I -pyrazolyl wherein if
said | H pyrazolyl containsan -NH noiety that nitrogen
may be optionally substituted by a group selected from
@ or, Ais selected fromethyl, butyl,

L. QUGG nentyl, 2- nethylbutyl 3-net hyl but yI |
sec Ry, and
Egéﬁe?%x%cg)peﬁkrﬁﬁ'xga@% a@ﬁ‘iﬁl?abﬁ/sjed |11PH}>3 &ué’y were commonly
incﬁbattecﬂ hlydqn aatopic, cadditivnk yt W(Mh LuBrarmtrﬂani (EUB))dgar or broth (Sambrook

1. sigigh Wl @ébap@pﬁﬁaﬂtg‘? s s ListiopnMebblopo sy Spring

Hafir PhbdrRiosy PRas, N%w %o 3ﬁpr o cesEQly'vé% o?%i@ﬁl%%t:eﬂﬁﬁh

on carbon and is sel ecte uor o
antitg oasd pY0pg/mhampicdlio pndjoy [ 5 /6 chinteerpdienicB)rmagt 40pl1 of 2% X-a-

optional | itu n carb
Bl Ao LU e Ao B e - Y SR SIRTC ihich
wefddpplied otk dietaby bf a [ —1'n§de°'9(brﬁl‘fqta%§ r plaem met hyl,
i sopropyl, JV-nethyl car banoyl net hyl -
-nethoxycarbannyl cycl opropyl -R 14-, and norpholino-R
15 -; wherein R4 may be optionally substituted on
carbon by one or nore R16 ; R6 is a direct bond; R5 in
each occurrence is independently selected from nethyl,
2-met hyl prop-2-yl, and prop-2-yl; R8 in each
occurrence is |ndependently sel ected fromfluoro and
cyano; R8a in each occurrence is independently
selected frontfluoro 1- met hyl - propoxy, cycl opropyl -R

~A S
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chol angi ocar ci nomas, col on cancer, ovarian cancer,

| ung cancer, | eukaem as, |ynphoi dmali gnanci es,
w@ancimesrs and sarcomas in the liver, Kkidney,Pdl/a8e®6/004796

prostate, breast and pancreas, and primary and

recurrent solid tunours of the skin, colon, thyroid,

l ungs and ovaries, in a warml ooded ani mal, such as

man, in need of such treatnment which conprises

adm nistering to said aninmal an effective anount of a

C onPDiNE-golfactodidRRe deficleht QFaiR EPPST RRAASHIHGAL ¥et al 1983, J. Biol.

acce table salt thereof. \Wat |s al so provi I's
» €011 &Oﬁelﬁtlﬂh@%ebﬁié(ﬁgtmelévlér, read)’, llxtddﬂéns adenvatlve of E. coli

| ki d
K%Z%%dr@%% R i i S TR RS
(gémutypec anS@iydAMyzS(mmAQr@bwd 69 MELA 1361 MR ?@}Enﬁy? phoA

el ogenous | eukem a, non Hodg
Suf?@% MK Igpns@gakactogidpsg Rgsélvwg’amdam used for all

oﬂgg@gﬁﬁgrhﬁgpmgg&klc | eukem a; and glioma, squanobus
carci noma of the esophagus, nulignant uveal

rrel anorra and follicular |Iynphoma, in a warm bl ooded
of such treatnent, said

ot 0 UBIEPT & ) Senit Rl Er o Gkt aichb AP, wh done eccording

to i f@mitypee TalRBHAln des ﬁo@&ﬁﬁ@@ﬁga&fvefﬁﬁth%l%é duQ 'Eo RelA mutation
pharmaceutically acceptable salt thereof al$6

on bfls Shrareesomal BNfb e ven this straini hag an amre raslﬁuos%tre&ﬂporter which is

e e e
methb@hsmiexfsshamn ) act_nregx -gylsttesitigsek UpUas ﬁéM&ﬁ@vﬁi&m&H&, the

. hritis jipcluding rheumatoid arthritis,
By‘a@%;gggm{quﬁé n 07gaRgfos] q\gﬁﬁﬁ)ﬁm@ﬁeqlmﬂracellulaﬂy or extracellularly. So
the@xE1cH P BE 9&[\}61:1’11(%101&)5%&1‘2@1%@{69 Was l%@%@ﬁ 1a1§b€§1@§§entlncatlon of the a-
transpl ant [mdjectl on 1 ncluding rena one ‘
galpopibiye glanss ariherice ﬂl@d@ﬁ@@@mbf q-galabtesidse emcodihg genes.
obesity, Alzheiner's D sease and Langerhans cel |l
hi stiocytosis, in a warm bl ooded ani mal, such as man,
in Neeeowet fesichhit Es&ﬂﬁeﬁﬁﬂhutaﬁﬁWﬂch‘iﬁlﬁﬁﬁsé‘s%ﬂl@lhﬂl%n of 1ntroduced
D dm. gl sterjng to said animal an effective anount of

dioat g gRhircaessing the ptahiliinaf weeréut i cal |y salt
ther eof. What is also provided is a pharnmaceuti cal
conposi tion which conprises a conpound of the fornula
(1), or a pharmaceutically acceptable salt thereof, in

associ ati on with a phar maceutl cal | y-accept abl e dil uent
cdy 6 Pleacpari of a CSF-IR

kln se |{1?H:21§ ory(g i a war m bl ooded ani mal such
Aigispcleg o thedbilido hecfmrmbidaanisgain (NCIMB
411‘7@ ﬁéh M MEhGH oEP ound of the formula
gnwor1 % phar mcgutig(ggc%lf%%égég able salt thereof, in
assom ation with apharnaceutically-acceptable dil uent

o 38R0 fs W Bogourt e RavessERomeo fan Whan GES butfer
in 133 ﬁ@ep&frﬂ%tﬁe@ S £y SRR BRGRM 1 GRh nﬁ)@fﬁﬁo@tllt 'I}QSQZWHE €0 mg/mi;

nprises a conpound of the formula (1)
mutﬁﬁ%lwwaclelug/neléwegﬁ afideé prd Bleanixaire wak ehfmafn,xed and incubated for 30
t abl
min S0 1 0 AL\ B RSB 3 B RBL AR50 e

10 i &iNaded t § nig/yit)omikdd wAB iScubeRa|faNDhOGak 65T Mfer ik@IbRFon, 100 pl
| ung cancer, |eukaem as,

of 1@%&‘35 Véa%\rlﬁgaé agféﬁ’fgg ggﬁ Iysaies weomgentiaroixsd by omvessiomandiacubated
for 4| fdfﬁ{er lghﬂﬂﬁ)és %1%538 AR i1owRE %gla gl%toa §;%2trglfar¥%]?§g§%hﬁ roform and

and primary and recurirent s

colon, thyroid, lungs and ovaries in a warm bl ooded
aninal such as man. What is also provided is a

phar maceuti cal conposition conprising a conpound of
formula (1), or a pharmaceutically acceptable salt
thereof, and at | east one pharnmaceutically acceptable
dlluent or carrler for use in the treatnent of

e
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organi c base which affords a
physi ol ogi cal | y-acceptable cation, for exanple a salt
wowraomeshyl am ne, di met hyl am ne, tri met hyl am PET/GB2006/004796
pi peri di ne, norpholine or tris-(2-hydroxyethyl)am ne.
Sone compounds of the fornmula (1) may have chiral
centres and/or geonetric isonegic centres (E- and Z-
isoners), and it is to be understood that the
i nventi on enconpasses all such optical,
mihtedHyEih Qe A TRk L L 7 SS
B B TR T S el s B R5E% ot 6,500
for dP mwigptes endthesipper aqwpowsidyal wasttemt oredite a taep@idothing a

f.the f I [ h CSF- | R
fl ! é%g@ﬁ?ﬁﬂrl%bbllil% S@etﬁ%{fﬁfﬁte&_xzrﬁéth%ts(dggrzg’p?ﬁ%a@@ step) was repeated until
celirdtbris tae dethbadd aidlably. TREIPRANFESS Bfecfﬂi‘t%tefdgﬁr;ﬂg% ?r%c(lé%% Plf 1 ml ice-

iém exist in solvated as well as unsolvate
co ’ethplg)ql f@u%\‘f‘fﬁql by 1@9@@@@@‘@ gtdeass 30 ptinitgs owideer stored overnight in a —

t i [ enco sses..all, su
e bl NN B S IR G Fg 5 Frpm for
miaptes whd wftPr diyargat ivanreofuspenden tin 50 LCONNENIBAS rANOHALE] pH 8.
aspect of the present invention provides a process for
preparing a conpound of forrmula (1) or a
pharTRcsubteaDVA i Lising. ..
Process a-1) Reac?%ﬁgﬁggggﬁpﬁghgk%?ﬁgﬁgé?%ﬁfa ?ﬁ&mﬁﬁFﬁmm
megRurgd iab2 Anmp.di Wk stoRdan —20°Grart 170%E 6t pacliodgeispdriods bf Bme and

- Pr a-2) Reactin n amne of the fornmula
ml%l%?lﬁ\%ﬂz{ 1ng_aﬁ|§%ie§flgmﬁ 3}'%8§l 1ngorgfr_t8 51:(%;{3 ’theaycg,s[sl’blhty of degradation.
aral kyl, heteroaral kyl, or heteroaryl; Process a-3)
Reacting an ami ne of the fornula (A)with a

ves I mat e. or an activating agent (e.g., carbonyl
- SFRE Ay sgene, or anot her reagent known to the
ski ' f ol | owed or_ RR NH, _wherein R
. @‘g?’ﬁ%? hge;%;}?lf‘ouﬁg?ué?lggﬁvﬁy Was q(lg,ﬁil}lewlp’c KS(+) (Stratagene, North

Totrey PineaRalaky. | Tleis dloRing vehidlOwaddnRah K¥dausd$REERR 0&2) oter which
Bﬁgact [ E&/é{] acid of formula C or an activated aci dnl
PBESIIRL 3 6 ramepdes vhich i meegssatpiforathe transeriptiba iritiatamcb genes
thmqgﬁgﬁknghfmggﬁﬁﬁsary: i) converting a conpound of

formula (1) into another conpound of forrmula (1); ii)

renmovi ng any protecting groups; iii) formng a

pha ceutically acce ble . salt. Specific reaction

co ngﬁ? ond Vot d‘éﬁsge‘gx%’% gher éQSY"F%S‘ﬁ‘FE(’%@WﬁW oL, BamHI and
EcdRIaees8lig) toahé nihefmedser ) indIABSs itk é‘@énlﬂtﬂcai %?ée{esg Bf enzyme over

coupl ed together in the presence of a su
DN&@EFY‘H@ upBgyehPNAStaabiterien peipt oftmzyoe pei ong rgradetismid DNA or

i n s suitabl e.coupling .
teri ?g%ggen Pf;ﬁﬁ %&?rar 0?5(; ?m&lﬁc&” n%?sg%@lﬁ%ﬁ% T efizyme E?az 11};ﬁgeat10n (20 min at
65°6) theaksthietiyn pattarixodeicnialgsedipt harahtay gbilddA® pRERSIE AL Aysis.

of a catalyst such as di net hyl am nopyri di ne or
4-pyrrolidinopyridine, optionally in the presence of a

basey ] ' i di .

2 oo b ey bl SR AR e WA i esl yiaigg pposphatase
CIAEI_Y(-I @Glf]@g@ﬁdudiammr&ﬂ_m&f@bﬂdﬁ@ tﬁ&lﬁlﬁt ﬁlagmbwﬁa’s instructions. The

et acet am de i chl.or onet hane, benzene, )
ot el oRThP PR e Sl osinr s e vewer Ly Prsigriophage T4
DNAdgeké 8etoldivig GO Mgt i : ion i

t efr%er at ur ei % t heﬁ?ﬂgﬁtgéér§f19%ﬁ§ %Sgé{gﬁ%@%é%fj ffggflaétmn into DH5a
cellact i vat ed acid derivatives include acid halides, for

Exanpl e acid chlorides, and active esters, for Exanple

pent af | uor ophenyl esters. The reaction of these types

of conpounds with amines is well known in the art, for

Exanpl e they may be reacted in the presence of a base,

such as those descri bed above, and in a suitable

sol vent, such as those described above. The reaction

may conveniently be perfornmed at a tenperature in the

range of -40 to 40 OC. Amines of formula A may be

prepared according to Schene 1. Schene 1 H2 /PdC An

I T .y . e~ 1. oA
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thyroi d tunours, chol angi ocarci nomas, col on cancer,

ovari an cancer, |ung cancer, |eukaem as, |ynphoid
WOoredorQmeasTi es, carci nonmas and sarcomas i n the PECWEB2006/004796

ki dney, bl adder, prostate, breast and pancreas, and

primary and recurrent solid tunmours of the skin,

colon, thyroid, lungs and ovardes. According to a

further feature of the invention, there is provided

the use of a conpound of fornula (1), or a

phar TReptebéaldry sapteRs Skt : thed, ..o

her ei n bef orein the nagg%nzgfﬁilfeg G%J?l%g&?f@cﬂl ggcr)rle%ﬁ{ekef‘(’)ercmr digestion
angdhe singlefestriction figastionfof iy Ehe suffioieat dizastidal afdhkevector was tested

' ' raostate, |uyng,. kidney and

R o RO UL Lol BT 8} Bomotfah 2reic: o
DHbubelti Tbe nymborlyisipiasd dooiW\GH DBRearbiiles siALABREONSH

| eu emhgo chrani c nyel ogenous | eukema, non "Hodgkin"s
a“i‘%LﬁH’_o s Ve & inliseasef thaundigpsited mpddcuim aad the expected
baSRi oM CahIPARRHbGuL R U R A and 9l o, squanpus

cell carcinoma of t'he esophagus, malignant uvea

nmel anoma and follicular |'ynphoma, in a warnm bl ooded

ani mal such as man. According to a further feature of

GdnBfiid BYENE 9%y Eh8L 8 ks provided the use of a conpound
rmaceutically acceptable salt

t herrab ~@§D@g§i ' e 1n the manufacture ,
of & ne{‘jnil canent a? g?nfégg ﬁilgﬁpcg{ll g‘flf?‘r%%?ﬁ% 1ctign enzymes that recognise
fregunrtblw-@gmmgdtead-rmslee@dwh&cnc%tv&ﬁﬁgﬁ@ﬁé@oﬁ@DNJAQitE%GRI, BamHI

riect omy-induced bone |o0ss, orthgpedic inplan
nd BT B, ?fée*af%%ﬁls@éﬁ%sneﬁeicaay FRPosyiging the sequpuses
5’ @AATEOS, 6SGEABCTCH did Scireed Avdi> 8 QGS%P%M, Ig%g méarl% double—strand

a£th[itis, osteoarthritis, renal In
bregkovrihin tBrwpisanencss generatiagitavsripngoubfoutinadastdes, AATT, GATC

t k8] j ' di ng renal bone narrow
for PR M Bl ER EGELAR, A ¥ B e A AR For BT
obesity, Alzheiner's D sease and Langer hans cel
his%pgﬁ%}osis, in a warm bl goded ani mal such as man.
Acc § L6 Y WPEaRSH S dih abletagrleavsi N Asqmdy in thE ptdsence of
divhlemenhsRRivhh &g, T ' ; roducing a

CSF- | Rg ki nase i nhi g?%@%;xgg(??lggw %aglr\%\g?%gg&éoded

animal, such as man, in need of such treatnent, said

Re%fbﬂ%@@&ﬁﬂ &iﬁgadm nistering to said ani mal an
a conpound of formula (1), or a
phatlreesttittionadibystiaas epha Qb@nﬁialnNA%ﬁﬁl%fe;smtmﬁé iGhi0g ?or 2 hours
ec

bove, According to a further feature o IS asp
at 330 L inalhohgat grrotinusbatos @ fenddainutesnhé oxicions were then cooled

i i- fect d r bl ooded
SRR 405068, 51681 R SRS, oot
genfe tiipidg odtpa ssilatigladrapillstye The goltrforsathen RtdMhdédinto wells of a

Loff ' d of f I 1),
085k BRkG K8t PR ol s FalTegs B - L ior b ancab bige pfibd digestod
DNAbsestiAREAI With that 0f AbpastditstARRHds PRk i, gk%&?%r%b&oglf I

aspect of the inventionh there Is provid
Molegwan Clogings ahehmatopaldienuad (3002hyr oi d t unmour s,

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

| ung cancer, |eukaem as, |ynphoid malignancies,
Purifiagtimnefiths fiapheRoefsBed bilet B&ribiMEHicckigney. bl adder,

prostate, breast and pancreas, and prinary and

r e STAGRF PYBficetian dien the reactionenixkiras ansbihengarbby gels tras done by

: LS, . (PaTalo| ani such as
using L RE R R BTk Pl PR B RS icL 8016001 T5re
adm nistering to said aninal an effective anount of a
conmpound of forrmula (1) or a pharmaceutically
acceptable salt thereof as defined herein before.
According to an additional feature of the invention,
there is provided a nmethod for treating breast,
ovari an, bl adder, cervical, endonetrial, prostate,
| ung, kidney and pancreatic tunors; haematol ogi ca

.

ey
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(v) yields are given for illustration only and are not
necessarily those which can be obtained by diligent

w@e@ceswstevel opnent; preparati ons were repeatBdl/GB2006/004796

nore material was required; (vii) when given, NWR data
is in the formof delta values for mgjor diagnostic
protons, given in parts per nmi0lion (ppm relative to
tetramethyl silane (TM5) as an internal standard,
determined at 400 MHz using perdeuterio dinethyl
desertipdoxitld écte V@ e Blanadc@edrkahinddnl ess ot herw se
i ndi cated; (vii) chem cal synbols have their usua
nmeani ngs; Sl units and synbols are used; (viii)
solvent ratios are given in volune:volune (v/v) terns;
and (ix) mass spectra were run with an el ectron energy

DNA [iPattdesld PianMBHhsidyn the chemical ionization (Q)

node using a direct exposure probe; where indicated
i on | Arfodri poidi fioaSore b1 186 DROA Y o @kRe ki hi
t qm honbar dnent (FAB) or %I ectr olspr a@?&ﬁ' Ié!(t)m(itlog%t they were
llgfiE?Fi With, CR-trgpigd pBlupserint 4 §7F) venﬂoy qugamm appiopebean®unts of
D unl e Ot h
Igzklgs{eggfrg %Hﬁgiéss%rﬁe 'beSprg xlh? rofug? %ﬁ) efgleaf
Tubgnt hedDNA s descrlbed as belng analogous to that

A descri b\faé%t&rtagf fa\é(go§§7ex§rrpl e the anpbunts used are

the m | l ents to those used in the
B previ oubectorddp ifimoles x29. 7t1g1@1\f1’o)lpluwnsg1abbr evi ati ons
have bdéneigadd: fidleEy 6€3.31g) Azabenzotri azol -
C 1-y\) - BU¢ bbntrdlv()osem@e?gimb % pni um
X%

The%%%dno 0 in [¢] f ur DME L
the hgdtnqﬁﬁat%;ﬁ%&%%?n?ﬁgﬁéwm & 3 105;531 af'e: BI EA

Lz, |V-d||sopropylethylan1ne DCM di chl or onet hane; DMSO
"‘“Ul»riet-_hyd Bl ’pmbﬂ G’u‘ob/%@kiua/@ @&Qﬂﬂh 1*&1'& bCl%%tCHQ’%%PBl\Fﬂ which
muatrtet OBRACtEN floanyk phesmiheiey bf @Zﬂs@&rﬁa)ﬁ'té dfter |t1§990nﬁﬁf r Efube B
showa thelipiondrage védiashite ﬁieWAqﬂﬂe{ %{datﬂ Y C%gb&gt cogtrol in
ordeNthati@e FraREP RS EFrisichd C)pt% E)%eclalcﬁ?anc(%c{ | dges use

according to the manufacturers i1 nstruction obtained
from|SCO 1Inc, 4700 superior street Lincoln, NE,
USABefem @at(h(hgait)on 'thed Dwnfrh@hﬁts wetewsrdl @ MSNEAN X mkRites to

Y el h C Colu I mensi on 20 nmm 100 and
mel G AR it ) Bt i ivg THETEA WSPeBbAT, oA prdaigato of
VecﬂbhﬂdeﬁqﬁN@%ﬂﬂ) 1 RRE chéded FQBNAIPbn 96achahS mg?‘ ag hiyp ? sembly
hydrogenators are systems for treating c em ca 1
wa %&@F@ﬁ%‘ﬁ@% t@ﬁéowﬁﬁﬂs%ﬁ’@@u%fona catal yst at pr essur es up
to 5 atnospheres (60 psig) and tenperatures to 80 0OC
Preparation of the Starting Materials Method 1
1 3FThibag Al arf- Bzmona ofa0Rligaldatiu@fer @hd 0.5 Weiss units of T4 DNA

t hi az carboxyllc acid (728 ng, 5.6 nmol)
hgaﬁ‘% a’é&‘eﬁgi ib? s addedanside Egewn(vz)lummwasmumdngv lauwwuh

mol@Bﬁ’:ﬁr Klg}o%y Bradeltater, 'T‘d%ges U.tilpgf E@? ﬁ% t ongou§% gzregeeadded and the

sol ution was heated to re
ligaomvolngie asarusiedbtoaddd dyithandletier bioUsyi gadenyger. was hed
W th saturated NaHCO3 sol ution, water, brine, and
dried (MgSO4). Evaporation of the sol vents under
r edDNACfrégﬁlﬁéirﬁéJﬁf@readcdﬁéﬁ ﬁl)ecﬁe hﬁeé toR gt V&Jli’hgth% {afd? 9ha ﬁ‘xten warmed to

oé}fcarbama\te (500 ng), which was used in the nex
45" Giferromnuges tofmelt mwbgmw tetmlnu trat weze redfiealéfodwaing preparation.

[ b
Thesﬂﬁ@it\{zﬁ&é@jd&? J ér?TLb)ef'ozS%( h&S eréﬁ'gégﬁg%gﬂ%ar%a%nngsg\ﬁqp ;383@ and
the mﬁctﬁﬁi hiGituties wdr@maﬁlﬁté&om lﬁ%@' 18‘*@(%%%%561& Q&i Rﬁéskﬁ"’éoon

solution was stirred at roon1tenperature our’s
The title conpound was isolated as a pale ye||OMISO|Id
after filtration (150 ng) as its hydrochloride salt
mz: 101. Method 2 2-Meth g | -1, 3-thiazol-5-amne To a
sol ution of am noacetonitrile bisulfate (6.4 g, 41.6
nmol ) in anhydrous MeCH (75 m) at OOC was added Et 3N
( 11.6 nL, 83mmol). After 30 m nutes, ethyl

di t hi oacet ate (Sg, 41 6 nnDI) was added and the
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concentrated in vacuo to yield the crude reaction

product which was purified by colum chromat ography
W@ bwzames? Et OAc 10: 1) to give 1.01 g (94 % ner¢HGB2006/004796

3-cycl opropyl benzoate as a colourless oil; mz: 111.

To a solution of nethyl-3-cycl opropyl benzoate (0.275

g, 1.56 mvol) in MeOH (10 m)1and HRO ( 1 m) was

added Li OH H2O (0.13 1 g, 3.00 mmol ). After 3 hours

the pH was adjusted to 3 by the addition of 3N HCO ,

and Af& B0 Ya86n 83 hiaf ' 3%2&% e

The conbi ned g[r%g;%%c ext r%ct C\%gg%mg@ﬁ?&%ﬁtfﬁa ri gsed%%erto
repppye thedigatior Mi€W4) whizhdawssnedntivabéthei trangfctatidwefficiindy)

. 492 76 9 ite solid: mz:161. Method 33 )

s bty Terd bl ot S Enslabingey s ->0ng of ligated DNA
in 3pngdIonPYARAARH €0 800,d of SorBp&enta8 <8l W 1 cblls. Aft

1,2,4-trichlor obenz.en% (5 n{) was adlded tc(): a e heat treatment
and @wémqrb@f the ampiriBingesigtange gene the cells were spreaded over the surface of

-3 2 4-dit hi.adj etan - di.syl {i de, ((Da

LiL bt el sty bILEE RUBPRALSAIT o 1 nanath Spehebetferc
of AWIPA'G).at room tenperature. The resulting yell ow

reaction m xture was heated to 130 C for 10 mi n. The

crude net hyl 2-nethyl propane dithioate was col |l ected

Wt IThd nénibet 61 C4HsRI-BRARARNE eé@h%%ﬁﬁﬁ YRdbs Wa% lrr@ahﬁ%@d The

whi ch was used I n the next step thout any further
nupey ¢f tesas foomantispmazandy obtained fen( bd & ga2Bx 18 w00%fi/fig whereas

0] of I s.treated with TEA (5.8 g, 57.6 . .
trotp B Ao IRBAT F Ak FiRe tadatormaS et et py indication
of theregfidiytpreapadit o tteVeRtd ®NA 2Bhd W Ber lof transformants in tube B was in

1,2, 4-trichl probenzene was added to the reaction wt
argfige i £i95A01cifHel over 15 ninutes. The resul ting

reaction mxture was allowed to stir. to room .. o

tenperature over 2 days before being concentrated in
vacuo. The residue was partitioned between water and
NuathenehFransformaiar at ed, and t he aqueous phase was
extracted an additional wwth CHO 3. The organic | ayers
wer &182HAB PHEYresqY itle §s b gromesemalrdNS. srvdirismic twd atgelactosidase

AT —
wharzes gith EcSRUendiBambll hizowetbchr b Qendl DNIA dé ned gie®hny positive

i el ding 0.62 % over t steps) of the title
cloft ot AP R At A L3 Wreont R EortmE,  DVBO) - 6. 55

(s, IH, 5.30 (s, 2H), 3.00 (m IH), 1.20 (d, 6H); [/ :

142. Method 34 The foll ow ng conpound was prepared by

the procedure of Method 33, using the appropriate
B%%@%@%Wm .Method 35 Ethyl difluoro

(2-i1pdocygl phexyDacet ate Cycl ohexene (1.64 20_mmol )

and 8% W -TbRGU TS SI6RSAE Aieesled vt Bayolhdtoy., Rapdll, HindIll,
Sméli, 88Ok ¥R ekthicBord Bh¥Bids, RYSH;
_mac et ojr%ét.r iel ec( 20 ni). S%%ﬁ%mg%%ﬁ%{ﬁsﬁ?g@ﬁ’ %’%?@%‘H”HI showed
simélgiestmctipe pattrsnaans ft@ntengpf wikbe (gtrenofdddedt)tandtone ~3kbp (plasmid

DN it AR e o R e Ful e Bt opn el cae -
fraghhdrd aV@SEtp 4rrd Al BBeiibat at ROUHS Y heRLO e@zy%ﬁ‘ég%rnnﬁl%ﬁﬁr I{(gnl gave one

funnel, and extracted with ether (3 x 4 .
fraguasph wABB14s kP dndisgting thetsheiawpreuivitanly aneipesitich. The similar

; [ nhy.dr.aous sodium sul f at and
res BEHGEMRDR o both SR e O BRI E RBLIT B Bt
fragreest pgettf i ed via Si O2 chromat ogr aphy usi ng

hexane-Et QAc (9:1) as eluent to give 4.9 g (74 %9 of
the title conmpound as a m xture of diastereoi somers.
Met hod 36 Ethyl cycl ohexyl (difluoro) acetate A flask
fitted wwth a stir bar and a condenser topped with a
nitrogen inlet was charged with Zinc(S) (1.92 g, 29.5
nmmol ), of Nid 2.6H20 (0.354 g, 1.476 nmmol ), 2.5 drops
of water, and 25 m of THF. The resulting m xture was
stirred at 25 C for 15 mn, and then ethyl difluoro

o
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A "heterocyclyl" is a saturated, partially saturated

or unsaturated, nono or bicyclic ring containing 4-12
w@r@m®71e87 whi ch at | east one atomis chosen fre@T/GB2006/004796

ni trogen, sul phur or oxygen, which may, unless

ot herw se specified, be carbon or nitrogen |inked,

wherein a -CH 2- group can optgonally be replaced by a

-C(O- and a ring sul phur atom may be optionally

oxi dised to formthe S-oxides. A carbon |inked

DRet 8¢speyshy! is a heterocyclyl linked to the next
group via a carbon atomin the heterocyclyl ring.

ExanpNesscaiéhosiy &@@b&fd{ﬁleﬁ%ﬁt}pﬁle iR ok $EMin- term1 ation method of
‘het erocycl yl " are norpholino, piperidyl, % f

Sapgerby/psingihe rﬁsgg)ye Teymiagior yi3, 0 css:dn mqazmduyg th (Appiheﬁl Biosystems,
U%Jlﬂik)gl?daézﬂa'l s%:{i] wﬁﬁytazo I%rﬁy : y ?fl 1Iy a? Ibaseda[gl(\)IA analysis system
intdrporating bgliilaig elepytopldresiyl , honopi per a2| nyI

3, 5-di oxapi peri dinyl, tetrahydropyranyl, inidazolyl,

pyrimdyl, pyrazinyl, pyridazinyl, isoxazolyl,

N- rretﬁyd PYid 9L yh , -

2 pyrieal L aSe. Ehds Gray s Eaaeon b e Snoed yth vector
spegitiapfimees. ’lmeonseaiks weke fatlter smﬂwnceebtgmslir% he QGdaenie@iithing System

(AN Bl S, S s 1 0 207 208 B vip sysem
wiell Uge3TREABC THasHoHis3E %sefqu}&%}SSidnCraﬁdd?ﬂlyQ%ttﬁb leQ tatget. The
or 6 atons of which at |east one atomis Chosen from

doppy: tgelDNAuRssR articoe! G4 ygensed accardjng torthe senufehereisgructions.
' d
Thgglglﬁigfs{ ?‘fglﬁ%lﬁﬁ esh?@s % g,gch} E}Qgg ghg gferté%% ogt%?zl;{érgsprm%r into the

targefl piémumnid atas 125 rfﬁlyls lnambpt wag edll:lylated hciosditlg t@tHeQhaABurer
is.a saturated, partially

. S-0 A "carbocycl y|' ,
ms?&‘?ﬁ?réﬁaé‘& IWS%%?gFMPtWV%ﬁa%l cyclic carbon ring
that contains 3-12 atons; wherein a -CH2- group can

optlonally be repl aced by a-C(O-. Particularly
rypmgisgeombetbepds pLthe iTmFQISpntJaelamngt dAlowedghe

I in
BTGB oSO e BnoRac ey BBy
cyciTab ueq,denclihg P00 yS hiip eﬁﬁt}ﬁned Fylﬁbﬁﬁﬁﬁfly |40(r)] 600?g plasmid DNA,
% cyc ohexeny pheny

ent en cyclohex
3. Zﬂ?ﬁ%f)ﬁmlmeﬁ %&“ﬂ%ﬂi g 4nl & Bighyre Hnlnaéqrowhamw A

particul ar exanpl e of "car bocyclyl i's phenyl. An
exan‘pl e of "Cl-6al kanoyl oxy" is acetoxy. Exanples of
" Chgal koxycar bonyl " include nmet hoxycarbonyl,

ODanR@ggmgfrﬁmﬁ/Idenhﬂcatm but oxycar bonyl . Exarrpl es of
al koxy" |nclude nmet hoxy, ethoxy and propoxy

Ex a%‘? geerpieadigg tgme iR iNaMIacatechy ides the mder from NCBI.

Thé‘(ﬁz%téggﬂl %@?e%i(%oogé \%ﬁé ‘rﬂgélldnﬂgf 1@ fréaﬁ'{é&}g@ﬂ? %ﬁg Fietgrmlned to be 300bp. The

nuq}eqttdplsﬁ@uempe whhirhndhated imadt iy lpesdilh Iﬁlayﬂes and one open reading frame of

7sEeatthe R idtopiing REnuS BresHeaRy RoeRas HeBiged Chipdmpriaton i
shofn ﬂnrfq%%@) nﬁk@d@éﬂ&‘ﬁoﬁ@@dcﬂ@é@ cg‘)l!imﬁﬁed Exanpl es of

6al kyl ) 2am no™ i ncl ude N- et hyl ami no,
(N— et hyl )am no and N-et hyl - N-net hyl am no. Exanpl es

di
of 24,6 e are.vin al |
e BOPIgb SR i akyPoicse Zoud oy A3 Pimic BB expepsed in £

colz?urﬂfe@ ByoWth cokaiBHm WhicRfwould fsineallykyresy d%'fb?é:@i)éh frodh ‘éhe 1nduc1ble

N- (et hyl ) sul phanmoyl and N-(ethy )sul phanoyl . Exa
E. efli lagy prme@e lpyz;ta;quﬂhpﬁhnbmg regipe of the cloning vector. ThlS observat1on

N, N- (di net hyl ) sul phanoyl and

N- (et hyl ) - N- (et hyl ) sul phanoyl . Exanpl es of

"N (Cl- 6al kyl ) car banmoyl " are N-(CLl-4al kyl) car banoyl ,

nmet hyl am nocar bonyl and et hyl am nocar bonyl . Exanpl es

of "N, N-(Cl-6al kyl)2carbanoyl" are N

N- ( C1- 4al kyl ) 2car banoyl, di net hyl am nocar bonyl and

met hyl et hyl am nocar bonyl . Exanples of "C
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hal o, nitro, hydroxy, am no, carboxy, Cral kyl and
Cl- 6al koxy; wherein R4 may be optionally substituted

wo@eocartyeh by one or nore R16; mis sel ected fPOMGB2@E/004796

wherein the values of R4 may be the sanme or different;
R5 is Cl-6al kyl; R8 is select from hal o, cyano or

N, N- (Cl1- 6al kyl ) 2am no; R16 is selected from hal o,
anino G - 6al koxy, N N (Cl-6al kyl)Z2anino, G -

1c %?eglgﬁag:)o(ro\é am qgfew,?g{r;ggclyaﬁ%lah%Weﬁlgesdwﬁrmﬁ tye -

galhxstbmdasé gﬁxe(maymafvb @B a lnyin@Fiptied inffatién K24kl irdRdowher ei n
if said heterocyclyl contains an -NH noiety that
nitrogen nay be optionally substituted by a group

sel ecTiedrdns@{ptita Start RRiddieadd R2B baldetalio deRe M HbbYe results indicate
regt bond and -O-; R25 is sel ected

BRLF 0 1 ETRp L Ratn PTORORT hAREGBIS cal |

acceptable salt thereof; with the proviso that said

onpound i s not
ﬁﬁ%@ﬂ%%6,7-dinethoxyquinazolin-4-y|)an1no]-4-
met hyl phenyl }-3- (trifl uoronethyl)benzam de. Therefore

in a furthgr asoect of the |nvent|on there i s provided
16,8 e~ ] hated " .,‘.

ﬁcn\qBétlnﬁl ﬂfher&wzho&@tl%ﬁlﬁ/\yhor pyri d- 4- yl RLis a

substituent on carbon and IS sel ected fron1f|uoro

chi orde foHowing dessreadiynthesis, walers dtharwisy atatsdt Wgd performed with the
WhAY @n%mAPPthY Lells aﬂﬁ r treatment of thﬁ ﬁoh biomass (collected by
4-cyano- 2, t et rahydr opyran

centrifagasion gq ]&p(}()@rg) Mlthﬁgl@g;@@jylconqm’ggtiop 0f 2000 ppm in order to increase
DL T T T —

manbrese ofheF-colnbioesstwas pseparedas delicfibest ie xampR Ti wmder “E coli
g{ogen R3 and R4 are substituents on carbon and are

I ndependently selected fromfluoro, nitro, hydroxy,

am no, carboxy, nethoxy, benzyl oxy, 3-am nopropoxy,

hﬁ%ﬁ?%@hi %Q 9 , 1-methyl pyrrolidin-2-yl net hoxy,

' y, piperidin-3-yl nethoxy,

az et iSinthegls y[thﬂtgabngslda&eﬁasdlerfera&eﬂlamietll’tﬁxate concentration of 40%

L TR A -

Bohateyhaffoxat pit (ﬁQI Symh&sisl vchsrpﬁfﬂmyﬂd)apll@?m}iyhakmg waterbath at 150
tri uor onet

g g :C”)I:hg %ﬂ%i)tl%l@(lﬂ %ﬁcbmﬁng Kas 81)0&1{:%@6%8 t1v1t§'/ measurements

(Bsitng p-gnmph@@'k-y-D-galactopyranoméie as Zubstlrate) oﬁ a spemﬁcdenlzyrzqatlc
ut C. n i peridin met hoxy an -

I“ﬂ%%% gW%% ?@‘%é%glgln 3- ylne¥hoxy, n¥|s sel ect ed
fton10 2; wherein the values of R4 may be the sane or
diff harmaceutjcally acceptable s
t her ?8? “'gedia‘ftﬂﬂ?%g syphssisggmt ¢fgn bi SP%RAY hﬁehﬂﬁpwwﬁdwh an
akiB cEf(OG?» Iﬁfnﬂ? Wetelteniyifithied %@tql()'OT)O ; ¥l cbB&8: BRIbidtnass and the

th heny] }-3-(trifluoronet hyl)benzam de. Therefore
SPPF%%?YEWHQ%SC% ckhipiompss wasyesispended withd g of WPPobi/ed
rﬁemmusﬂraefsombmﬂ @déﬂt)) péM@ kpiigdisabove) wherei n:
Ring A is phenyl, thien-2-yl,
1-/- butyI-IFprrazoI 4-yl, 1-/-butyl- | H pyrazol-5-yl
or ryrid-4-yl; RLis a substituent on carbon and is
selected fromfluoro, chloro, nethyl,
trifluorornethyl, 1-nmethyl- 1-cyanoethyl,
1- cyanocycl obut yl
4- cyano- 2, 3, 5, 6-t etrahydropyr an-4-yl,
1- cyanocycl opropyl, isopropyl, nesyl, N
N- di et hyl sul phanmoy!l, di net hyl am nonet hyl and
cyclopropyl; n is selected from1 or 2; wherein the
values of RL may be the sane or different; R2 is
hydrogen; R3 and R4 are substituents on carbon and are
i ndependent |y sel ected from hydrogen, fluoro, chloro,
bronD nitro, hydroxy, an1no carboxy, met hyl ,

L, N I .



conventional excipients. The conpound of formula (I)

will normally be adm nistered to a warm bl ooded ani nal
w@rooa/omnest dose within the range 1-1000 ng/ kg, PE@NGBRG06H04796

normal |y provides a therapeutically-effective dose.

Preferably a daily dose in the range of 10-100 ng/ kg

is enpl oyed. However the daiﬂﬁ'dose W Il necessarily

be vari ed dependi ng upon the host treated,the

particular route of adm nistration, and the severity

of {The cohdentsisorseaifiy diffestne mgaﬁs:@@ﬁdihlt nothy niiRer®BlridBPnthesis

d b term.ned by the practitioner who is
are;PEWHTR ks T B h performapet 1t exchabest drargaograghy coupled with

pulkét! &ﬁﬁéroﬁh%ﬁﬁ:cdet&ftloh ap ‘E@Pﬂbl) H.T’o%i%tﬁ)%:tgmg e gﬁaé‘tﬁohgosacchande
provid a conpound of the fornu
mixshees ﬁmb@mmddm gne acegam@mdase glahed fiher R dfifidias NggMB@ 11171 are

her.einbef e in anme treatnent of the
shel{i B TBie Ay T Lol g4 S ot iee A C PRI the

optii@m GORMeH d&eqﬁ)ﬁmtm@@lshd%vﬂ ingalegsent invention, or a
phar maceutical l'y acceptable salt thereof, are

effective anti-cancer agents which property i's
believed to arise fromtheir B-Raf inhibitory
properties. Accordingly the conmpounds of the present

Tabhe\le ﬁ)arhmhyaﬂaec @xpesita dfe- gzﬁadu@ﬁfg*dbadcmartd&%yhﬂl@ﬁts aeq % (w/w)
medi cal conditions nmedi ated al one or

5 eases or

init e 1@3}0% qeneentratign af the temam%erﬁa}ﬂxeeumscéeomchande

conRERFHGR vhsBbEated. nhi bitory effect in a warm bl ooded
animal in need of such treatnent. Thus the conpounds
of the present invention provide a nethod for treating
cancer characterised by inhibition of B-Raf, i.e. the

SyegRpeUNds Gy bp ugexs to| produce aph anticancer effect
anggb§t=d pbepe pr hp=part byyfhe |nh|QhE|on ofcﬁlRaf.

6B, A COMPONd Of ChiEl &mmm&msg&gwu to
%flV&tlﬂﬁ?%ﬁt&thﬁ?lln B-Ré?bﬁave beéfrlobser vide?? n

many hunan cancers, 1 ncludl ng but _not T mted 10,
nmel anonsg, paplllary thyr0|d tunors,

MeERRUARBEOLAE x% OB SGal’ tlgao%eoiggg ggreggﬂe' JRgcanger s.

W || possess anti-cancer activity agai nst these
cancers. It is hi addition expected that a conpound of
the present invention will possess activity against a
range of | eukaem as, |ynphoid nalignancies and solid
tunmours such as carci nomas and sarcomas in tissues
such as the liver, kidney, bladder, prostate, breast
and pancreas. In particular such conmpounds of the

i nvention are expected to sl ow advantageously the

grom h of primary and recurrent solid tunours of,
t he skin,
More particularly such conmpounds of the invention,

exanpl e,

col on,

t hyroi d,

for

| ungs and ovari es.

a pharmaceutically acceptable salt thereof,
expected to inhibit the gromh of those prinmary and
recurrent solid tunours which are associated with

B- Raf ,

spr ead,
col on,

skin,

especially those tunmours which are
significantly dependent on B-Raf for their growth and

i ncl udi ng for exanple,
t hyroi d,
t he conpounds of the present
the treatnent of nel anonas.

| ungs and ovari es.
i nvention are useful
Thus according to this

or
are

certain tunpurs of the
Particularly

in

aspect of the invention there is provided a conpound

of the formula (I),
salt -t hereof,

or a pharmaceutically acceptable

as defined hereinbefore for use as a

medi canent . According to a further aspect of the
invention there is provided the use of a conpound of

the formula (1),
t her eof

I L L

Y Y

o,

or a pharnmaeceutically acceptable salt
as defined hereinbefore in the manufacture of
a nedlcanent for use |n the productlon of a B- Raf
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(xii) "1SCO" refers to normal phase flash col um
chromat ography using 12 g and 40 g pre packed silica
w@edo70zn98T i dges used according to the manuf act BCEGB2006/004796
i nstruction obtained froml1SCO Inc, 4700 superior
street Lincoln, NE, USA.; and (xiii) "G lson HPLC
refers to a YMC-AQC 18 reversdsphase HPLC Col unmm with
di mensi on 15 20 nm 100 and 50 nmf 250 in wat er/ MeCN
with 0.1% TFA as nobil e phase, obtained (xiv) Parr
Chlyslsogenat or or Parr shaker type hydrogenators are
systens for treating chemcals with hydrogen in the
presence of a catalyst at pressures up to 5
L.at noéé?léﬁ@@q(lﬁmep&dn@ and tenperatures to 80 0C. 20
|8 cdaé % F% -5-{r3-(trifluoronethyl
)ben S F(i%ﬁ]ar%f) HEWR @0 PR ORAIE S OVADES asrasven in B, INO: 2, or
aci ) hybridises under strin
4-( ) 2\,m no- 2- met hyl gﬁnetr%l ybnglr%atrﬁ%? %?Jnldr%téoznoslt? ﬁl}f 5?9%3}058{)9)’ or
lic "ééf’r 4 deganerasiae pf the. seQ@enge ofa)3¢®b)mol ),
3-(trifluoronethyl)benzoyl chloride (0.062 nm, 0.408
nmol , 1.2 equiv) and 25 di sopropyl et hylam ne (0.071
2.m , mlemAmeqhenck b\t CVEHEl, GRHERIA
N@nﬁ rred f r 4 h at %5 0C. The react%llgeogrcl3 %Q%{gllgéV%lnSEQ D
F%‘PE‘EF ?FS%?- reduced pressure and purified by
reverse phase preparative HPLC (0.1% TFA in MeCN and
water). NVMR 10.58 (s, IH), 8.75 (s, IH, 8.68 (d,
3.1 H) The I@QA(SSQUQHIGI? ac@®rdifg ¢01C1a&1n|)1 or&lliﬂn Cowhérelin sald $Guence

coﬁ}gré%es E‘%ﬂclelopé Egltl&_)%é agg';wll Lde, @yons ;@S‘é}(@ﬁ?ﬁ @Joo:?egs. than 60%,
preTéT&bIﬁldédsQMrﬂ% %Oﬂil@fk%}gfemy R€03h ngyhaégg ’%}g%‘%}q@o c1d sequence

le 1 utilizing the appropriate
accgrqlpfz ngﬁ@ D B3 9rer figgpent thereof. . . )
N-{3- [(6 7- di met hoxyqui nazol i n-4-yl ) am nol- 4-
met hyl phenyl } benzanm de A sol ution of
4. 4 CHI NG §qientienetdrdingquidaan] bN€laiR®, Wherdh A8 sofiRhde

Cor%%ﬁ‘sr?é nﬁlglﬁ%ft“iﬁﬁ“ﬂ?ﬁ%%Pl}s which resyliie consaaiatiye emingd Jdiémtatitutions.
de (Method 24, 38 ng, 0.170 mol) in EtCH (2 m) was
heated to 90 OC for 12 h. The organi cs were renoved

5. undér epedue eacqsied by arlNA Fheuanes uf triynenesefl GldinvBs to 4.
purlfl ed by reverse phase preparative HPLC (0. 1% TFA
in MeCN and water) to give 82 ng of solid (95%. NWR

6. 11.8i efisymé thmpAfind an bHind ddid se%uz&e(a%coﬁﬁogzto%‘liqg Iw O:2ora

m 2H), 7.75 (d,

fra&’(“ggntﬂﬁfeojf7 27 (s, IH, 4.00 (s 3H), 3.98 (s 3H)
2.17 (s, 3H), 1.74 (s, 6H); mz 482. Exanple 5 The
foll ow ng conmpound was prepared by the procedure of

7. Exafwphegadactesidrge hiveing fprsepudnat as &fndd¥a P 16 NO: 2.
3-(1-Cyano-1-nmethylethy 1)-N
3-[ (7-hydroxy- 6- nmet hoxyqui nazol i n-4-yl)am nol -4-

8. Ni ed Radopiiemy :
N-(3-1[7- (ben?ﬁ%ﬁ%ﬂglgﬁlﬁsﬁgﬁ%%g w8ice of apy VPP SElagsns 4 to 4.
nmet hyl phenyl ) - - cyano- | - net hyl et hyI ) benzam de

9. ng@gg%gto? az):éo ng% fQ g‘]ﬁu@éS %Fgl% I§¥}Fl g(/gg;r 1s-2pﬁgx%ﬁe;ggn gggﬁr

was aIIovved to stir at 25 C for 12 h before being
filtered through di atomaceous earth and concentrated
10. umfeﬁmi*ésu campppiag 8 NA stieence sfiuty oy dllathabs 4.
purified by reverse phase preparative HPLC (0.1% TFA
in MeCN and water) to give 30 ng of solid (71%. NWR
11.58 (s, IH 5 11.03 (s, IH 5 10.42 (s, IH), 8.68
(s, IH, 803 (m 2H), 7.92 (d, IH 5 7.88 (s, IH),
7.74 (d, IH 5 7.60 (nb 2H)57.38 (d, IH 57.18 (s, IH)
53.98 (s, 3H, 2.16 (s, 3H), 1.73 (s, 6H); nlz 468.
Exanpl e 7 3-(1- Cvanocvcl obut vD- N
3-[f 6J-di met hoxyqui nazol i n-4-yl )am nol -4-
nmet hyl phenyl I benzam de A sol ut| on of

I T I 1 ~
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SupE44 thi-1 gyrA96 rel Al | ) is an a-gal act osi dase
positive strain and was used for all other genetic

worenwpuost i ons. The choice of E. coli strain RACT/GB2006/004796

for expression experinents, was done according to its
genotype. This strain does nof, encode an active

a- gal act osi dase due to ne/ A nutatlon on its
chronmosomal DNA. However, this strain has an active

[ bi Qr.te mhlch for the
??ans%%@%cel% gg?%g ‘?“%”%giTmﬁi (ﬁ?W£9cytoplasna

and hence the netabolismof them by active

s gal act,os es. .t .n knpwn et her the . i
tfid a‘%‘is{e?eu Sopeag it i 3@1%@@8&1&2‘%@%&@%% isqchagterial
bell agest tall @rd fyingdl celxt racel lularly. So the existence

of an active nebiose transporter was essential for the
identification of the a- gal positive clones and hence

the i'Bielmki @ atorangd BRI I2,AAREILREPHING sHIBAES from the group
Mor eqver tFIS strain is a recA nutant whi ch m ni m ses

PSSR St {1 dabasteripmy, FerderoesysBMasiohpeifush Bsgherinia, Ragillys and
ABskgRsl Ng the stability of inserts. Genom c DNA
Extraction from Bi fi dobacterium bifi dum Genom ¢ DNA
was isolated fromthe Bifidobacteriumbifidumstrain

{ANCI Nﬁxe‘hogt]c%i'l)acé&dlﬁé 'tcnglafnh% %Iege(ﬂgthgfc lk‘%vgﬁf%@teﬁtﬁ’oﬂll th? group

(1989). According t his nmet Fs were harves

$nsisting OitBeﬁth@c@mgm@ﬁdwn Prllpysubtikis, Bacillugcindulans and Aspergillus
gpgndorfs. 10 nl of |ysozyme/ nutanolysin mxture (4:1,

| ysozynme 10 ng/m; nutanolysin 1 ng/m) were added and

the m xture was then m xed and incubated for 30

9. UGS oRbn ggzgg'le &EI?‘% 81%'2(15%}1%3% & I?,ﬁ a cgﬁ#g%f\% or}éﬂms 10 to

m of proteinase K

: ]rf’g/fQﬂDIOduﬁmg@oEaéﬁ@@bﬂqsedbmcmildfem 1 hour at 650C. After

i ncubation, 100 mM of 10% SDS was added and the cel
u%sates were gently m xed by inversion and incubated

3Jse of phenzy B ofemuoef&laies50®) 7,fcm|a| oeu/eﬁ aﬂ[}yor&dﬂiﬂldlmﬁ 10 to
of and
(8 pREuBihe 8 eoRIORRSL SRRl BT L Eprotal e 508 e
greun qomletgmobfaluarﬁ p@@@cts,pmlfasrhqﬁﬂ nmilky tltledSmﬂkl qbotvhﬁ' bh{bpeﬂillks

n cl ean e

BB DIe B Slea ol AT el R iy B P Baighes sueh as it
Jeike,riafnt fonds( d@pals;tbmadalmdultsg rosephamasakes Feat KPpldmbits, dietary

e e R B R pEb Sl om e B Bt et
rbothMeHab@nmdmmhaﬁson for at least 30 m nutes on ice

or stored overnight in a- 200C freezer. The genomc

DNA was recovered by centrifugation at 13,000 rpm for

15. mi filse efa howd celf biearnydmy bfl@lainﬁs Mas 14 efospl@a@aﬂigﬁi plodudQelected
ster extracted

P 5o g Roidy Bt Rih s 1hg iy fiaed il powder, baby
Gk CIRIbY F@iriuld) ideRasHt, @/6 i, aﬁ:@%n’t‘erﬁ‘léntw&aélﬁf)&ﬂté Beverages such

%ﬁé C.or -7CDQ%% pro g periods of tinme an

PETHPS nfRshiPeds: cserls bra suhhsguwaéora‘?ﬁénoaw qakesp fwrsumdements
reduce the possibility of degradation. Vector DNA
Preparati on The vector used throughout this study was
the pBluescript KS(+) (Stratagene, North Torrey Pines
Road). This cloning vehicle was chosen because of the
| ac pronoter which pBluescript KS (+) encodes which is
necessary for the transcription initiation of genes
whi ch lack their own pronoter. The vector was di gested
wth the following restriction enzynes: Pstl, Bantl
and EcoRL according to the nmanufacturer's instructions
using a tenfold excess of enzyne over DNA (enzyne
units :ngr DNA equal to ten units of enzyne per one
mgr of plasmd DNA or ten enzyne units per 0.5 pnol of
plasm d DNA). After enzyne heat inactivation (20 mn
at 650C) the restriction patterns were anal ysed by
hori zont al gel electrophore3|s anaIyS|s The vectors

T | 1 r - .
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13. The host cell according to Claim 12, wherein said

cell is selected fromthe group consisting of
w®rdoraotesct eri um Lact ococcus, Lactobacillus, PCT/GB2006/004796

Escherichia, Bacillus and Aspergillus. 14. The host

cell according to Claim 13, wherein the cell is

sel ected fromthe group conS|E&|ng of Bifi dobacterium

bi fdum Bacillus subtilis, Bacillus circulans and

Aspergillus niger. 15. Use of an enzyne of any one of

dldﬁkrglsnpplémbm ﬁrobitrtlc&:omﬂlshblefpgﬁimyﬁt @gﬁblcﬁfc f]arﬂésgﬁle]ﬁo&&t animal
4, r cj hg . a-gal act obi ose di sacchari des. 16

jb%k ‘%ﬁnﬁ% @h%yh@» B¥S-one of Clains 5 to 7, or a
cell of any one of Clalns 10 to 14. for producing

a- gal act obi ose di saccharides to be part of a product
18sel écpredes[s rfompmtiecigg enl pnzyunesdfsmy rge of CHiar 5107 oskuptising culturing

RO T I 2 I,
pex%lﬁfrﬁg dRbRAYEH SF saﬁ&\éﬁ%ﬁﬂ@&icﬁé&meﬁﬁ ftl'ié*‘fe%uﬂtlﬁg Chzyh& B the culture.
b r§¥ cakes,

foods, cereals, bre iscuits, confectio
f ood supplenents, di etary suppl enents, probiotic

congst i blotlc conesti bl roduct
190 e maroReS 48 AR B EGHBYS o AR e B Sndioge of any one
of ﬁfalr&s Bos ¥ oe alhlosﬂlfellaj:’l}an? ge 6f Clairaé 1% tol 4 {V‘i)thja“solﬁtﬁfn of mellibiose.
produci ng a product selected fromthe group consisting

of dairy products, such as liquid mlk, dried milk
powder, baby m | ks, baby formula, ice cream yoghurt,
cheese, fernented diary products, beverages such as
fruit juice, infant foods, cereals, bread, biscuits,
confectionary, cakes, food supplenents, dietary
suppl enment, probiotic conestible product, prebiotic
conesti bl e product, animl feeds, poultry feeds and ..
nmedi caments. 18. A process for produci ng an enzyme of
any one of Claim5 to 7 conprising culturing a host
cell of any one of Clains 10 to 14 in a suitable
cul ture nedi um under conditions permtting expression
of said enzyne and recovering the resulting enzyne
fromthe culture. 19. A process for producing a
di saccharide conprising contacting an enzyne of any
one of Clains 5 to 7 or a host cell of any one of
Claims 10 to 14 with a solution of nellibiose. Sequence
listing SEQUENCE LI STI NG <110> Li ndsay, Care L <120>
Product and Process <130> P/13587. WO <150> GB
0525857. 9 <151> 2005-12-20 <160> 2 <170> Patentln
version 3.4 <210> 1 <211> 3129 <212> DNA <213>
Bi fi dobacterium bi fi dum <220> <221> gene <222> CD

.C6) <400> 1 taaaccttca taaaaggaaa caaaagctgg
aagct ccacc gcggtggcgg ccgctctaga 60 act agt ggat
ccceccggget gcagetcgtg gtgatctacg ttcecgttcct caactccgeg
120 ttcggcacca cgccgctcgg accgt gggca tgggt cgagt
gcatctgcct cgccgcggtc 180 gtactgatcg cctcggaaat
ct acaaggcg atcatgcgcg ccat cgaccg caagcgcggc 240
at cat ggcat aacaat gcca taagcctcca ccggcagtca gggctcccge
tctccacatc 300 ggaaaacggg agcccttctc ataccccgga
at cgct gaat at gcggt gac at gacggaac 360 gatgtcgtag
cat cggaggc gaaccat ata tcaatggcac gttccgaagg gattcgcaat
420 gtcactcatc gaacaattcc atggcgccgc cgccgatgga
acggaactca ccgctattta 480 tgctgagcag ccggctgcectg
atgtggcgtt cgcgectggtc ttcgeccggtc acggtcttcc 540
gcgcttcgtg cactggggecc gaccgctcgec ggcgccggga accgtactcg
ccgcatacga 600 cgccctgecgg ccgcagcgeg tgtccggcegce
gct ggacgag accgcctggc caagcatcat 660 gcccacgcaa
agcgagt cgt ggat aggggc accgcgactg gatatccggc gcgccggegt
720 aacgccgttc tgtgcattca cggtgaccgg catcgcaatc
cgt caggacg aacgccaagg 780 cgttgacgtg tctgacggcg
t ggacggt gc cgcgcat acc gt cacgcaac aggtgccggt 840
cgtcaccgtg accgcgtcgg atgccgagca gggcgtggaa ct gt catgga
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