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COVPOUNDS The present invention relates to spirocyclic
am de derivatives, a process for their preparation,

w@b@peseut i cal conpositions containing them BCPGBE@SH00443

for preparing such pharmaceutical conpositions, their
use in therapy, and internedi ates for use in their
preparation. First-line treatnent for a variety of

pulnnnar dlsorders i ncl udi ng chronlc obstruct|ve
> ASALOQRIN A THEE Hi3d 31(s2 1 I(]ANG‘IQTENSIN 11

Y AN
ggg@%&%ﬁm)@@gﬁgﬁm %@aﬁ BEfY WAR&QQ@ RERHONS

|9 IS Ial " ©xXcr i
their efficacy by reduci ng vagal chollnerglc tone, the

n reversible conponent of, airway constricti [
gpmesmtala‘f@@ﬁe% ety toagdmihstic sal?\éal@alwed%ﬁﬁr(@%?%ﬁ’&r@l3/@
%H?aﬁgﬁot%ﬁ‘s% 1 (?r@é i 'réaé {o? n(dﬁ@&%hﬁ%hbé‘c}f%%% aihd1e

ronchoconstrrctor r sponses to a rarige of nediators,

|nclud|ng acetyl choline. In addition to inproving Iung
func t hese a

bRl Bee SRR Folp R GRarRnalaT BRgrhdie doprsostasis cgd blood

gxréglsufr@ 8untFAAPERHEPRGRI DR 91@13@7@141@;@9 Oins6hiePuf 8 he Adrenal
studi es have denonstrated that conbi ned adnmini strati on

Gfartam Emeritice L, Eeglgﬁelde{ﬂmghts pAE98d)e plwe mdfb s of angiotensin-II
efflcaC|o | | Vi .
rece (())rr']se ﬁ?mgxtavecﬁ’? ig\grl‘l '&mma%?ﬁ Blgtg/ tbg%gk%’gé’#é‘?d’ but the
%ajé)or@%[ﬂtﬁe well knoWﬁrdweﬁsI of bngloﬁrﬁﬁﬁﬂ &cur Mieelthee AT1Asubtype
rnelissen

on.of tiotrop ﬁm
Grrctlinigi aly it b hppEres ACAPSS0ATI YD WnG 8 ehlcbai A Biocher.
th COPD', E R J.,
vo?qggéh%%7£?égg§%£§iSA&Lingle nnlecﬂ{e pggge;sing

activities at nuscarinic and b2- receptors (MABAs) may

rOVId di t.J opal fits t t|ents ter

Bimanq %ﬂ@g beebHTGE o e é&éfﬁ%vt bt %@.%&5 o Mol.
Emmom& %\1 145 @999? R5MeRn ROSSRSPIAIGhE H?étnlﬁﬁfdn\ﬂfttﬂe receptor
may al so offer benefi'ts in ternms of éase-of-use and

6émscen¢t ad dfpl Madc Eodypet 366 84dRYN).s tThamienectonal ardibody has been
S|n %herap es,, A sin

4 RO R TRt penf ) By ftafh SPuifegjon, for example in

e mﬂéath%t bPh{PRtcBSPARLAbRLHITAN RtlScledeH Pe.of ditefihd)Tohttection.
potential, if conbined with another therapeutic, for

triple action therapies. According to a first aspect

LV [ I i de . .of
Phe, b 5 420y BT £UAAE MUSHIPRIE BB s, o
Sadipde lhryhgeul e@ﬁﬁérS(MaﬂsigﬂlKﬁife aomp UaamgLaztm retiogh9-2ar (1996)),

branched .hydrocar byl chai n_of car? n_at ons;
WHGDUHTT O BTG, 464t HoP Deiado? gamwa 8 hgng et al Am.
P o), '&nﬁ*d Flwflﬁjsg)a H%@Elra*ﬁﬁ (Pind & Jz g §zteh£é‘?'7‘t1§60 1669

pendent y select rom

(I‘1I7)925 T he S p AREBRGRN st NRBIO]:R@ﬁglo@(n@)nGRﬁﬁduced AT1 receptor

NR64 O R67, NR68C(O) OR69, NR7
%%3 é% Vi bt sorz:‘g%%%lvmoteaﬁgc\(ﬁﬂof&m ffesponse
&&apﬁs ) hybz&ngn%o?hw %eQab!smln Py 12629PbB grﬂ@ézby Vlnson et al J.

substituted hree substituents i ndependent
EBelostinel 1f4ﬂcRr5-lR§| @dged). W}Idrmﬁgehcgnﬂ Agil- ﬁlch[I@)aypeptors in breast

ASLE Bihch SolivS AL ROD: LA o e SHALDGIRM DS, ot Bric 1

(NB%;» 7812%0- 9083 B(997%., Thhih&Di em(.@h JNBAACL 8%.1777-1782 (1998)).
C(O) NRA7, NR48S(O) 2, " S(O) 2NR49, NR50C(O) NR5 1,

NR52S( O 2NR53, OC(O) NR54, NR55C(O O provi ded t hat any
such groups in the chain are separated by at |east 2
carbon atons; and wherein up to six carbon atons of
the chain may formpart of a nono- or bicyclic

al i phatic, heteroaliphatic, aromatic-or heteroaronatic
ring having up to four heteroatoms independently
selected fromN, Oor S, said ring conprising up to 10
ring atons, and wherein the ring is optionally
substltuted by up to three substituents i ndependently

o o o o o wNT N\ N NN S RIS = =~ N
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in the rings are separated by at | east two carbon
atons (e.g. Wien Vis a bond then mis not 0, Z is not

w@2monapsd Y represents CO CONR4A3, S2. R27, R2GI/GB2®9/000443

R30, R3 1, R32, R33, R34, R35, R36, R37, R38 R39, R40,
R4 1 and R42 each independently represent hydrogen,
fluorine, Cl-6 al kyl or C3-6 cycloal kyl. Wien they do

not represent hydrogen or fluorine R27 and R28, R29,
Nonosigal aribadahdl 32, is ReBeigh dyRahybridomager]l e defesited on 22

B 9 e R OO0 0ed SRR, e A
Po@n} UnbedKifpdoay valémthaBudapdsnTreatndndRd8sigaatéd by the accession

i ndependent |y represent hydragen, .Cl-6. al kyl  or -6
B384+ Myt %@P%‘W‘@ﬁi"@ﬁ%ﬁl)ﬁg’i_g?\@ﬁrPe¥€ﬁP§ agd ﬁ?f:ﬁ%éwaﬂ Barker,
| Si : gt i hed |

DR O BRhRLt) (Rl P AR e R Toége, SUAITER] Road
EandoarE la485s ThExkppsias hes asthetisedithé applicant teokefar o ghe dsposited
4-7,. 4- 4-5, .5-7 -7, and 5-6 carbon atons. . L
ma&r%@aﬁﬁ% applightion @Mﬁfrs sipch s BWFF%H%‘F fyt igEedblqgamgont to the
Spolied thatRHal l{eﬁ% hn@f bhhilablet o @R %)ﬁl‘dﬁb @ RB6dance with Rule
fl'uorine or nethyl groups;Conveniently up to two
2¥A W drofzho Fyrapean Retegh@dnventign.be repl aced by groups
i ndependently selected fromQ, S, S(O 2, NR46C( O,
C(O NR47, NR4BS(O 2, S(O 2NR49 provided that in each
ThS Bytttoniued)] ghe phsducss b antituaiyrthay pesidivallatbéetishiy ahino acid
| east 2 carbaon atons; Conveniently up to four cgirpgon .
weighes 8 sudh oadhe pptrvgsepgrenooth guisels 4T 1eesPI9ENWAICE Fgquence 18
Qbo Fka %hﬁfe%’f‘?}’ecfnﬂ,g{o%isﬁ'ﬁﬁlalpgmﬂ) celR! TRk CYfbpCsequence is as
aromatic or heteroaromatic ring having up to three
fodibespat ons i ndependently selected fromN, O or S,
said ring conprising up to 10 ring atons, and wherein
the ring is optionally substituted by up to three
ggm%gg s independently sel ected from hal ogen,
S(O) 0- 2R56, S( O 2NR59R60, C(O NR 1R62, OR73, Cl-6
al kyl and C3-6 cycl oal kyl, and wherein G -6 al kyl and

- .cycl.oal kyl may. be optionally substituted by up to
gﬁragé%ﬁhﬁ‘g?’i%lﬁf?ﬁsteé Fndependent |y sel ected from
hal ogen, hydroxyl and G -6 al koxy; Conveniently the
chai n may corﬁri se one of such ring; Conveniently R56
NEp@ueipsGlor U Lasidne-Ia-Gls Asp-Appt PRyl wherein the
C -4 alkyl and C3-6 cycl oal kyl may be optionally
substituted by up to three substituents independently
SRhecibedl afnltibmlibﬁlt@ genpephiddrsequdnce Complikiagthe xtbrminal sequence
Conveniently R46, R47, R48, R49, R59, R60, 1,
ein thepmitarstn-h Bayseh desspioy h@@?)?)é% wEeRsyRst Qagrﬁ?f é ahJournal of

r - , qal Jeml . ' al
Blgeyep il in ey 33 2245 0P T U RCRy PR s B reported
thiat sehsubsddldned mhtibodide pavedaiitionab ¢leeateatic fusesrin certain medical
hal pgen, droxyl, G -4 al koxy; or an f R59 apﬁ%t R60, h
SRNIEPNE  ETRG SUC o R e VSRR t HOF h TR ‘}S&;eﬁu%%e& ot~ Shown
m%@ozi/b?%l@ﬁ.e bede athtRGBAL MY¥ts! BfeMsBerft thOtHe ability of the
ered aliphatic heterocyclic ring, wherein the )

meherlow) @htibodiphtp hiogk ke bpmifohadtiops of kogiotensidlly the medical

e L TP AR B SRR e
wherein the C -4 alkyl and C3-6 cycl oal kyl nmay be

optionally substituted by one substituents .
egﬁerxyf@@riethaé@yn g 15610 goalogherd 06 xppneghenat; angibodies

al koxya , , [ dent | [ : :

fiybisn A FErrgepSikbsrs PASERERS g i GPEGBEBlopeyics which

menbered heteroaryl ring having up to three

het er oat ons i ndependently selected fromN, O or S,

each of wherein the ring nay be optionally substituted

by up to three substituents independently sel ected

from hal ogen, cyano, nitro, C(O OR12, OR22, C -7 alkyl

or C3-gcycl oal kyl, wherein the Cl1-7 al kyl and C3-8

o . o
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rreeagent (e.g. HATU) Renoval of P For P15 = CF3C(O
TFA ammoni a (when a protecting group) e.g. fortBuMe

wQ@Sivnemekt 3N. 3HF Route CLGLO is a suitabl e | erwi/682009/000443

group such as halogen Ovs or Ofls P17 is Hor a

sui tabl e protecting group Conpounds of fornula (I1)

may be prepared by reacting a conpound of fornula

(XTV), or a suitable salt thereof, wherein L, L3, L4,
Rovidey fon tha/psevgf sachyanalguds ar theaberndpy ion drgatinrent of igeases. The

tverorthd oS BB ik R pRaodiy g gl varants of e

hRPINE SEM hafbgiid. al such as |ithiumor magnesium or
al um nium or boron (e.g. nethyl lithium nethyl

magnesi um brom de, [ithium al um nium hydride, sodium
ride)e.| 0 ' . far e : T

ORI o 4BeCORR bR Ther! & prBUAUR,£specitc binding

adarpleewhich tdpecifiealye binde o @ peptidd MEyinfzothk cieido agid sequence of

ERERTORR. heen buTde G ol BB v, doman
lieiad g, ddﬁﬁhﬁﬁﬂﬁégiblﬁﬂﬁat ql"%ﬁariﬁ tigl weangs wd anat@hain comprises

Compounds of forhula (T y be prepared by reactin
gonpimpaauntedity Detamimihg Regions (WDRs) & lccnBouNd @GIR? endnM{CDR3,

in.an organi ¢ solvent. .for.ex le, . " .
4 T iFR i S oforth e higied GERsTply Dejgmining Regions
PRY FHEDRIE VIRODR2! "OHTDRS, t @ch0B&ingd @) kespeetivy amino acid
oxi dation of the nesufting hydroxyl group with a
gaqrendsias folawh ivigclagent (e.g. Swern reagent,
Dess-Martin reagent or pyridiniumchlorochromate) in
an organi c sol vent such as di chl or onet hane,
N, Ndi WeI0DR f rGESFUSYONMIN net hyl sul f oxi de at a
tenperature. . for exanple in the range from-78 to 60

0C. (‘XWESWRWWTJWKFH{%H@ n L1 represents
hydr oggj : 2 L3, L4, P3, R, m n, V, W X Y
and Z aslggfﬁﬁggbin formula (V) may be prepared by a)
reacting a conpound of fornmula (11) wth sodi um azi de,

in an_or i C_SQO, e, tetrahydrof uran,
N, N diY| @HP&VN@%?QETEEQQSﬁgﬁ yl sul foxi de at a
t enpet/aio® isfiorsigxagpl e in the range from25 to 85
OC, followed by reduction of the resulting azido

conpo¥h&DR3 w@RBIRKLTRBEE reduci ng agent (e.g
tri phenyl phosphine) in an organic solvent for exanple,
tetrahydrofuran and water, and eventually foll owed by
& 9 £Binb ABidGEqldhee bERBItITONG deRtidie tHetstd. treatment with
3-ni trophenyl sul fonyl chloride in the presence of a
base such as pyridine); or, b) reacting a conpound of
(o) . . . - .
%e%rl};{%ngbréd#{g%mmhﬁg){%ggﬁggtgcﬁn;)r%g}?ggg? éﬁ(éc?ﬁ@ Pindin HEbYb which
shedifivelly biyb en2 peptidentevideoihk aweah byid seglivaté ONEDGIKREQDD and
antines o aobemputs oRis: S SoheaebuEs ¥, “85Rkin Fifka 1o an
J . . rela 0 . .
e N a0 R (e mPRmentarity
NeterhimngoRegibngl {(GDRs) ¥ LODRLAVEEDR? fret WGRR3, and in which the
ontai ning up.to 10%y of wate nd.acet.l c .acCi
51 450 By i AR P EREn be RS R S, (P Be) YFCDRI,
YHEYPRYSVACDRS e%@]@'}ﬁpfrﬂrgaé SespBABRNMmIS- £bid R¥GAseRs #lows in
a suitable catal yst (Palladi umon carbon or pall adi um
Whithoxi de), 2, 3-dichl oro- 5, 6-di cyanobenzoqui none
(DDQ, or ammoniumceriumnitrate (CAN)) in an organic
sol vent, for exanple, ethanol, methanol,
t et rahydr of uran, dichl oronmethane, acetonitrile, water
or a mxture thereof, at a tenperature ranging from 25
to 80 C, and eventually foll owed by protection of the
resulting amine (e.g. treatnent with
3-ni trophenyl sul fonyl chloride in the presence of a
base such as pyridine); Conpounds of fornula (V) in
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Conveni ent conpounds of fornmula (XXXI) include those
where mand n = 2, V = bond, Z 20 = CH2, X = Oand W=

WERROHE3% = CO, Rl is 4-thiazole optionally subPSt/GB0eM00443

in the 2-position of the thiazole by nmethyl, ethyl,
propyl, butyl, CF3, CH2CF3, 4CH(CH3)2, CH(CH2CH3) 2,
CH(CH3) CH2 CH3, CH2CH(CH3)2, C(CH3)3, cyclopropyl,
cycl obu&/ and cycl opentyl;or Rl is 3- thiophene
optloﬁﬁiIyRkuﬁEYSFﬁﬁﬁaﬂﬂNknHEYSFEGgﬂﬂﬂSn of the

N TR

CH2CHYEIdADR3 isWbi®) 3, cycl opropyl, 2S cycl obutyl and
cycl opentyl; Rl= 4-thiazole and 3-thiophene are as
represented in fornmula (XXXVH) Conveni ent conpounds of

f or mu IR A d Qﬁﬁﬁ{ re mand n = 2, V =
bond,V§£§%§ikﬁi§gggvgands gﬁgﬁ Y =CO Rlis

4- t hi HMZAIDRDBIIVENLEY substituted in the 2-position of
t he tgiiiﬁi %ﬁEﬁﬁﬁﬂﬁ%éigyl’ propyl, butyl, CF3,

33%@ )2, 30 CH(CH3)CH2 CH3,

CH2CH(CH 3)2 5 ¢(CH3) 3, cyclopropyl, cyclobutyl and
cyclopentyl;or Rl is 3- thiophene optlonally

enfnsmhing peid sequenpeatdeasd §0 0 identisel theeete-hi ophene by

nmet hyl , ethyl, propyl, butyl, CF3, CH2CF3, CH(CH3) 2,

CH( CH2CH3) 2, CH( CH3) CH2, CH3, CH2CH(CH3)2, C(CH3) 3,

By sotivr epybodirtstt | odlaké yveatich eecCDRedMthe spcific binding molecule
4-t hi azol e and 3-thi gphene are as represented in
haye gpine aorReguences@s AiYRds of formula (V1), (VH),
(ML), (XEEL), (XV), (XMVI1), (XVIL), (XIX), (XX),
(XXVI) and (XXVII1) are either conmmercially avail abl e,
knownVHCDREIS GY SFEGYNNNar GBRFBeYNd8i | y prepare by
t hose ed i e of the process
descfygégng%&Jgﬁggpﬁgaﬂbwﬁﬁé%gxggchniques. Q her

I nt eryphirsg £i9o0pounds are novel and represent

I ndependent aspects of the invention. In particular, a
nunber of the novel internedi ate conpounds descri bed

her ei abl e of causing
b|oc'28§i§% ﬁ38ﬁ§§€§§i§?%G§§§@@ ors. Internediate
conpoyndp RS isTNSNIES 6L VISDI@S i on having activity as
muscari ni ¢ antagoni sts i ncl ude:

(9- ( 2VLEDRY/g R IRIEBhenoxy) et hyl ) - | - oxa- 4, 9- di aza
spiro[ 5. 5] undecan- 4-yl ) ( 2-

met hyl t hi azol - 4-yl ) met hanone;

Ti% (CDRY diroxydsigmyiel- heooxding, - di agabiation Sof5tomdaedn sejuence
-yl ) (2-net hyl t hj azol - 4- yl ) net hapone;

el ol - e R poeeiod ti,
'ﬁ%ﬁtﬁ B%lhllé&% 3@? rg9%‘g)?](gnd structural definition (Chothia and Lesk J.

nethy iazo

MBI Bl 59(( SZGHWKrl B2 Y)et Thyes} tdefinjtioan wary hisetsoiscuéntlyx des¢ribed in

d| aza ﬁf‘%’%ﬁ% 2&%&@ b5 9 (1992).

(9- (4 (2 Fydroxyethyl)phenethyl) 1- oxa- 4, 9-di azaspi rof
5 .5]undecan-4-yl ) (2-nmethyl thiazol -4- yl)nethanone;
T951(1§ e thrsedieteryaidhyde) logerzaodps theosaing 20idd insesnalpd bo[refempd to as

B oy S T DR A A 505 g € Lo

ikS1BE8RA (- d-1W),) protRt(P Y tHRO R Bﬁ&ﬁdzﬁamﬂé juts); Pﬁé')of}@Osni?dl(Y or Tyr),

harnaceutlcally accept abl e salts thereof.

W@lﬁ@na@%@r o}, Hisiee &k ior 11at), i anginine G or t‘\ﬂiﬁ)s hilsﬁldtnﬁe(H or His),

RS aR A AR5 PGB e N 684 kv

reagents nay need to be protected by protecting
groups. Thus, the preparation of the conpounds of
formula (I) may involve, at an appropriate stage, the
addi tion or renoval of one or nore protecting groups.
The protection and deprotection of functional groups
'S descrlbed |n Protectlve G oups in Ckganlc

o~ A A 7~ " e
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zil euton; ABT-761; fenleuton; tepoxalin; Abbott-79175;
Abbott-85761; a N-(5-substituted)-

wWo baoopbsone- 2- al kyl sul f onam de; PCT/GB2009/000443

2,6-di-tert-butyl phenol hydrazones; a
nmet hoxyt et rahydr opyrans sucls as Zeneca ZD-2138; the
conpound SB-2 10661; a pyridinyl-substituted

2- cyanonapht hal ene conpound such as L-739,010; a _
or G;iﬁn%ﬁtﬂlfwdlq weCysbmsdipring (drpradet), spins 6397: Sea) angrThreonine (T

AR P SO UG M Mg PG
bousdde Wherbianesiduemayfbeazhwamyroasidionglutahning, theesytribols Gleior Z may
AR ST N T NN
%ﬂi%ﬂa‘cé}rﬂﬂlésg— e ,c%%ﬁﬁb&@ﬁés%@ﬁ@r&/ﬁ%. group consisting of

he phenot hi azin-3-1s such as L- 651, 392; am di no
conmpounds such as CGS-25019c; benzoxal am nes such as

t azol gst ; benzenecar boxi m dan des such as Bl E

3B PR DR DD e ket s S p RS afelisy fped to sbove,

ARk leasTta vaf k@i edBésentiaiéntionss a (MonGFOkin IB@plidng 2, peptide

Ro- 245913, iral ukast (CGP _45715A2 , and BAY x_7195. The

#t eefined qbave AP Atomt fhe| subsfituiesy of enempleBlofAmige acids with one or
i.on of .a C V. : .

RE bR bbb, CTHE SR Berchit e Al B s Fifl acids have

sihtappopetict. @mse nfdOR)chi anfihdiatids oBausibsmscacan often be substituted

met hyl xant hani ne i ncl udi ng_ t heophyl |i.ne and, . .

BYOR® (9K yReT rsher fuchs rrapo; vgdsmﬁhg@mmgi hgsied gptivity of that

gq§%?mgng a PDE4 inhibitor an inhibitor of the isoform

P D, or an inhibitor of PDE5. The present invention

further relates to the conbination of a conpound of

e i.nvention, or. a pharmaceutically.acceptapl e salt
s by g acion eiyPinfi ABORgp Ealite, JBEFOT AP RYORE P ofien be
MBS foP ofiCirottie? {atEno haliahR/dh N BiphEas kiak k) NOf these possible
f exof enadi ne, acrivastine, terfenadi ne, astem zol e,

substitagionsis is prefpoedibasglyeine ardhilenipp aie usadio@bstitute for one another

£O hazi ne | i,zin . iLne: i . .
BT BAR Y e B RY 3 e, BB S ictusioe e
nded e kinssiingé fdrlont undther(sined tiee hatolatdee alighukit Bialbichainotvhich are
a conpound of the invention, or a pharmaceutic

|
obie Sdhar apse asids Whigh Co9; Blieh bp Lﬁ%st}tﬁﬁq? k;Jp%/ one another

. r ) A QF ; i VE, i o
EHRE, PRl RUBTRS! FERE e cOpEHTk ARG IS Bing aromatc side
thminesiyt ysine.f arginirerand dlistitle (amindacidohdyvinpbasensidd clmins); aspartate
coppound of the invention, or,_a phatmaceut.i cal . .

e caning iR A e gaRreging fng Hatamine (amino
hiigd ﬂ%ﬁg dn¥iBE sfiie’ @GRRBY; Und JREIRY G5EMethiBMBO ((hBhoShdilld having
further Felates to the conbination of a conpound of
siiphur postatningsidechamsphar maceut i cal |y accept abl e sal t
thereof, and an al pha- |/al pha-2 adrenoceptor 20
agoni st vasoconstrictor synpathom netic agent, such as
SHEIHIAY eof 1tRS. nRRRN ¥l RiFfehn fefoRBE Y| RS ORBAYrAHIVEE, or "semi-
ephedri ne, pseudoephedrine, naphazoline hydrochloride,
ennpavRave)| dmino hgid pubshiubpnsde, t et rahydrozol i ne
hydrochl ori de, xyl onetazoline hydrochl ori de,
tramazol i ne hydrochl ori de or ethyl norepi nephrine

Rydn®adil deled6ns oFi@eftions fiak alsovRhideielhtivd foehe arinataeil sequence
to the conbination of a conpound of the_inventiqn

, or

fog the Bretannpretein Teferedyio abevht At fargxampife PEEIO acigwich do not

oImNeE,.. S -G n C :
TRl P op ol UL RP B Bl i 05 BCRAT ol do nor
t he conbination of a conmpound of the invention, or a
pharmaceutically acceptable salt thereof, with a
gl ucocorticoid, such as flunisolide, triantinolone
acet oni de, becl onet hasone di propi onate, budesoni de,
fluti casone propionate, 30 ciclesonide or nonmetasone
furoate. The present invention further relates to the

Y o o Y a1
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evaporated again to dry the product. Diethyl ether (
1.5 L) was added and the m xture stirred to achi eve an

whormgerrepus suspension. The solid was col | ect BCI/aBe009/000443

dried in vacuo at 35C for 24 hours to give the

subtitled conpound. Yield 28 g. mz 251 (MtH) +( APCl)

C)

[ (15) - 2- Azi do- | -h drox¥ ethyl] 4- hydr oxy- 3H benzot hj
elzramatf YAl agtivyityprmg be defeled. -Stch_daletings cany priatvgntageons since the

Sl AR B0 AN S5 doP gt Al A v s

retaining sctivtynt Bhisicaig eaabletinp e\nwun’r ef pcﬁlyﬁ@ttde 2&50Eed Toren particular

m xt ure,was, st ed at 2 ther 30 m nut es,
BisbiS g e oxinid does el be Feduest
4- hydr oxy- 3H benzot hi azol - 2-one (exanple 1, step b)

250 g) added portionw se maintaining the tenperature
&aad lrmélmle é@ltlfil‘(mtorﬂl&tsmmﬁa@f the ifesieripfotain gbove can also be

furth O d the enc 0

mdlician el doeiga 3N b PR RE R BRp T GRE ol Tacir o prvention
@0t adsint by Rlléﬁtﬁlﬁcatlbﬁ pugifipRioat dtreRpiedsidn ad Gxpldined above in relation
reaction was evaporated to a bromn f oam and

fodugipaBiisiel i n ethyl acetate (1.2 L). Aqueous
hydrochloric acid (87 nL cone. HO in 1.2 L water) was
added and the m xture stirred vigorously for 30

Aiming &id cHdngesagintioe® thayeueneiwaphoat @n lemhdsasingdny suitable
with fres t hyl . acet at 2 X 600 The conbi ned
e & DT et nbBeren AT stgte fyBOgS)S:  The
aqueous layer was filtered through Celite and

extracted with ethyl acetate (600 nL). The ethyl

Hchould desppreciatadsthateangine eeidi subshitutiimis od mmtonNam@m] the scope of

tered and. eva d. .The [tingsoli
b S ERGda?ioB A3R BF HeGF oo B bR qrofihturally occuring
&rhinb a6ds F WhetBetor dot hit@faBer Fftheflé hfithol Adidé AE el Gt BipY&ferred that
the subtitled conpound. Yield 213 g. mz 253
FHy pApacidsdye pregent. _
) - 2- Ami no- | - hydr oxy- et hyl ] - 4- hydr oxy- 3H benzot hi azol -
-one, acetate salt 5% Pal |l adi um on carbon type 87L
'nasitiy'( 2 kgowids theldeds tige reldt{dnship between two or more polypeptide
) - 2-azi do- | - hydr oxy -etﬂg 1-4-
frgbeIsRY 08 PiY‘b Qh mw%tzst ntiglgescqusssp a8 determinggd by coppagng the

0

%%1}1%&:2% ltjﬁrlt gﬁeﬂéo élé% ;i@greé gf‘ﬁédu%ﬁ‘cfe‘t’}? edneis(?etween
pgply;feptﬂde oquoajrmsteotms sa;ﬂxdm:bsaasj theychse geayabé, s determined by the

e IS 2 0TS 06 80 R
ﬁé&ﬁ?@ﬂ%ﬂu g"be%k@éﬁ@‘}o $dypepkilic LR®RO %G%heleé‘t‘f‘dedseﬁ@té&es methods

niL) was added and the Whole stirred overnight.
qonxnonly waployed t tor detergiae nidentitye prsv godified pial bm:tpu,tm anograms.

RGO e et KB PBO%RL Ul Sppaces imtuce,
50l i msnﬂnea rﬂoeq;q;@ ﬁ@gfmmbpégg Eeverdud Jet f 411 Nuclelc acids

hours, filtered drie in vacuo to giv

t he
Ressatchy by %@BWdBLmS&Pd BEAGIN, 17 dNMS T A (A tsvigl et % I Mole.

O I 6.69 (d, | 4.54 (dd, |
I%%%?N? %g?]@g@iko + SFZxchangeéble E?otons e§ r/-BE?yI

4- (2-met hyl t hi azol e- 4-carbonyl ) - | - oxa- 4, 9-di azaspiro[ 5

. 5l undecane- 9- carboxyl ate 1-Pro ane hosphonlc acid
%ryérth%y,athﬁ yarpe gcidsegianes of &ltq 6RRs hrmwnti@ hitye Halgast 70%

UAES. hof REULE bt é%%%?w%g%lgmf grgram (Asctul o

hydrochl ori de (WuXi PharmaTech) (1.92 g),

2-met hyl t hi azol e-4-carboxylic acid (0.94 g) and
triethylamne (5.48 nL) in DM (70 nL) and the
resulting mxture stirred for 16 h. The reaction

m xture was poured into water (500 nL) and extracted
Wi th ethyI acetate (3 X 200 m) . The conblned organlc

. a AN~
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(t, J =6.4 Hz, 2H), 2.97 (t, J = 6.5 Hz, 2H), 0.89

(s, 9H), 0.03 (s, 6H). e)
WQ@2{05A¢ReHydr oxyet hyl )t hi ophen-2-yl ) aceti c aci BCHGB2009/000443

sol ution of

2-(5-(2-(fe”butyl di met hyl si 7yl oxy) et hyl )t hi ophen-2-yl)

acetonitrile (exanple 4, step d) (3 g) in ethanol (30

nL.) was added to a stirred solution MEg&iassmm

#y dr Mel-diol 21504041 h(1Ra0kproyisigd iy HG ugagn penggne Mapping
r ’ R§ A YICDR

Plotllf & B tld A Il (B0 b Bl e R hCDRs

dﬂ&nhmﬁﬂthoned bet ween brine and ethyl acetate. The

aqueous | ayer was cooled with ice, acidified by

dropwi se addition of concentrated hydrochloric acid

e Breedrany etheVEHR s%hﬁé’ﬂce%ﬁ@yl Riw dt héa%e 75%”?@%, B3¢, 90%, 95%,

conbi ned ofganic solutions viere washed wi t
20%n87%y P& avasrles ANYmidankiphat she fhinoescad laedl toHbe sequences
%@ vent evaporated in vacuo to give the subtitled
ﬁ@&@ ‘as a yellow solid. Yield 1.75 g. 1H NWR (400
MHz, D6- DMSO) d 12 44 (s, IFD 6.72 (d, J = 3.3 Hz,
IH), 6.67 (d, J =3.3 Hz, IH, 4,76 (s, | 3.71 g
IHyne @nigdimerg, <5f5the nailvem)n the gpecific bindmggmglepple may) havy one of

@%{ y?ﬁy%ger?gﬁﬂﬁ fCDthyIS|Ionxy)ethyI)thlophen 2-y
I)ethanol tert- ButyldlnethyIS|IyI chloride (6.63 Q)

S?Soa %ﬁorﬂigpﬂyﬁﬁgi§g$ SO|Ut|gEﬁ§% %YyF 2L$ig2.99
aci d (gchHm: riehdn step e) in DVF (50 nL) over

€3
20 m nut es. %ﬁe resulting solution was stirred for 1
h. THEHGIRZANIDESY GREN ANQEFKAnd t he reaction cool ed

in angj it . sol ution of potassium carbonate
(4.02V3§§¥§£@508§'(50 nm.) was then added and the
m Xt UeCHIR I: RSOV SZETRGIY.SYIVIEL r eaction was

partitioned between ethyl acetate and brine. The

or ganVECDRZe LM&NLERBpar at ed and washed twice with

bri ne s sul phate, filtered and the
solvéXPe@&§g8$%§Q%§ﬁg§@§Luo The residue was di ssol ved
in THF (80 nL) and borane tetrahydrofuran conplex (IM
solution in THF, 62.8 nL) was added dropw se. The
Plesulting solution was stirred for 2 h and quenched by
dropwi se addition of nethanol (30 nlL). The sol vents

were then evaporated in vacuo. Purification was by
siIic@hﬁﬂBdohebMﬁtography eluting with 83:17

|sohe h to give the subtitled conpound
as a Y %%ﬁ?ﬁaﬁwd 4.6 g. 0 1H NMVR (300 Mz,
CDA 3y HESRENHBBY GOTANQKIFEE- 3- 75 (m 4H),

3.05-2.91 (m 4H), 0.89 (s, 9H), 0.03 (s, 6H) +
exchavMggabR %E)VEﬁfons 9)

1) acel MR RASESISTFN YU Tt hane (0.38'0) was

addedVL@mq,\mNpEsof
2-(5-(2- tertbu dlnethyIS|Ionxy)
ethle’ A FRBBGNol (exanple 4, step f) (0.22

in dlchloronethane (5 nm) and the resultlng m xture
stlrred for 30 mn. A mxture of saturated sodi um
bhi osul phate solution (5 L), saturated sodi um
bi carbonate solution (5 nL) and ethyl acetate (25 nlL)
wer eadded and the resulting m xture stirred for 10

ggp% was separated and washed with a

squt&%ﬁnﬁ{ sa uraﬁyﬁigodiun1bicarbonate solution (10
m.), and brine (10 nL), then dried over sodi um
sul phate, filtered and evaporated in vacuo to give the
subtitled conmpound as a clear oil which was used
i medi ately. Yield 0.21 g. 1H NWMR (400 MHz, CDCl 3) d
9.70 (t, J =2.2 Hz, IH), 6.73 (s, 2H), 3.83-3.78 (m
4H), 2.98 (t, J = 6.7 Hz, 2H), 0.89 (s, 9H), 0.02 (s,
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3.45 g. 1H NWR (300 MHz, CDCI3) d 9.89 (s, IH), 7.84
(d, J =9.2 Hz, 2H), 7.01 (d, J = 9.2 Hz, 2H), 4.21
W@ 200930396%5. 6 Hz, 2H), 3.62 (t, J = 6.0 Hz, 2H)PCRGBB009/000443

(quintet, J = 6.1 Hz, 2H) b)

4-(3-(4-(2-Methyl thiazol e-4gcarbonyl)-1-oxa-4, 9-di azas
piro [5.5]undecan-9- io yl)propoxy)benzal dehyde A

m xture of

( 2- mreVHERR1: 476 FEGYINYIN oxa- 4, 9- di azaspi ro[ 5. 5] undeca

4 SRRt S BRaRgs e (example & ster

8, st&l;p{ca)R:{m\lEYg) and triethylamne (0.344 niL) in

MeCN (2 was heated at 600C. After 16 h, the

react | éﬁ: &M%K%H§ STREYMHE i n vacuo. Purification
was by \Eﬁ% ERronat ography eluting wth ethyl
acetatertrlet amne, 10:1 to give the subtitled

conpoWihdIEs3: éIIHRELTRSEGd 0.24 g. mz 444 (MH) +
(APCl) 20 c) (
) - 4- Hydr oxy-7- (1 - hydroxy-2-(4-(3-(4-(2-nethyl thiazol e-

fn 6 Qxﬁﬁéfdﬂneht‘ K BiednVention, the spec1ﬁc bmdmg molecule may comprise a
di azasgl ro[ 5. 5] undecan-9-y go oxy) benzyl am no) et hyl )

qwtvm thm (‘Q(Imt)d @nv;armb hghtmma(:‘ét)aqomy@p@@efna peptide
\Agl% .at{g%é}fwgeg may- olnmrgsglfjr\g S(fltg 5b 1110 ac% EM as%pg{a)mple 1,2,3

sol ut’l on

634 arhido2adidt By10 bt BY améncfadid, b Gl)hbl) mkerﬁ?édrat’a Rurdbaz as flie range

5] undecan-9-yl ) propoxy) benzal dehyde (exanpl e 8,
gttQPZQ)])as (eonyguignt. 3 y g(pe%tldg)hnker may bg forrged frnépm any generally

é?%%ﬁll%n@%{éﬂlgcée &]a%ﬁggl%anp erléryGaﬁQ ra‘ﬁ?ﬁ@?%gﬁﬁ%d](g)ﬁg @faﬁ}xple of a

MeGble( ikarliy . GRESar Butiimetsesf sodi linkay anob deotseds isueh as for
(0.05 g) was added. After 16 h the solution
SRR GRS £ GHSn D SmPh e ABEYATRTo i (GeTanede (ClysSens
gﬁ‘dg}’%erﬁ%‘?t(@fﬁSé‘}%d Hévdves, il H?ﬁ&@ﬂ{b%dﬁﬂéﬂtéa&f he Qm'f@ﬂ)aon-ﬁh%eptlde
acetate sol ution was washed wth brine, dried

hmzlmr rsayd bapresehpled dhe M) denaid mayl be\ﬂa]dr@daoetdiel\ﬁﬁ domain by a

311? (51e resi due was dissolved in a m xture of

§RPEYi1 e and water (1:1, 5 ni). Purification was

by preparative -HPLC (Sunfi re(t M, Gadient: 5-35%
acetonitrile in 0.2% aqueous TFA). The fractions

Thn spacHioninging duelecwle meay: berb single-chaya yarale anglagyatsgBy). The
%%glﬁthj nﬁlﬁg 'ngc?lie?/cgtl{ R{e Q{Eﬁ{ ﬁ%gﬁ \ﬁ"e tlﬂ)kg& poeg)th%n%) %Vi&?g Bgfg'%ﬁg?lecules

In-vacuo conmpound - as
(\fbﬁéﬁnﬁal@éﬁlegscﬂﬁszﬁﬂﬁélnt(ﬁﬁﬂﬁ)ﬁhgfn%ﬂ@l dhlﬁianﬂ'ﬁG(aﬁﬁBodMHz (e.g. with
D6-DMBO) d 7.92 (s J

humgn (f@mejvo;k%) pr Aznkeé,.éo o@eggclc‘yjs ofj the 3t1\53nplgn qq_gas to form a

ﬁl gam%q"'hl%‘_ﬁ e?gu%]itg@pecliﬁg bingdin %]Pf Lﬁ_ﬁ‘h $gk %;?}ngﬂcm g’ }fg{erlg tfimer or a

tetramef) Bivspetiic scFvBSare sbufefin(emre2ipd tcSBS(dmhcdhaslgaadpleelﬁc such

r ot not .observed, Example 9 ( .. . .

§s. B1ahptlien Apd oIoiTP-SRGRIFE S 26 doiERaPiSS. Whih g eth Sefh & dhe dimer,
0 odies
e ey R el SRR, nDipbalcr wabodips and jtggbods

yanoaieo de tmerfdspenific,evhere each $oF?rm-th|tdyrher trimer or tetramer has the
E@%}S rreﬁl(tgeél t hi ophene- 2- car bonyl ) -1 - oxa- 4, 9-di azaspi r o[

. ¥e- 9- carboxyl at el- Pr opanephosphoni c acid
cyclic anhydride (1.57M solution in THF, 0.64 nL) was
added to a solution of ter/-butyl

In ong-wb@dhn@ﬁa@fp theo [isvenliomddsasnscificcbindimgy molecule may be the
hl T. 2 . .
BB ek P S e oF R i, e s s o

triethylamne (0.84 nL) in DVMF (8 nL) and the
resulting mxture stirred for 16 h. The reaction

m xture was poured into water (100 nL) and extracted
with ethyl acetate (3 x 200 nlL). The conbi ned organic
solutions were washed with water (2 x 100 nL) and
brlne (100 nL) then drled over nagne3|un1sulphate

a o o o o o, o o -
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pot assi um carbonate (17.43 g) in water (78 nL) and
tert-butyl 4-(am nonethyl)-4-

whyaeosdem peri di ne- 1- carboxyl ate (10.4 g) in epdilyGB2009/000443

acetate (92 nlL). After 30 mnutes at 00C the m xture

was extracted with ethyl acgtate and the organic |ayer
dried over sodiumsulfate, filtered and the sol vent
evapor at ed under reduced pressure. The residue was .
rdfesred| to dupréin aF HEG3( 2coneti2D andloadd@® anrdbpesi te sggeqncg shown in

ours. to.a stirred, splutiop,.under .nitr.o - e
HRESH: ok afoht Fva8ulhd f s 5t MR fReRR piRERE Hotecute
he¥ be ibd at@bclofBl dHtiboadndndibbud 880 1kehtifiddhes R6313ulenaldB, also
colled to roomtenperature and allowed to stir for 18
1REsed to Rersin asrclencel 18 Whent sepiisnged ralse ghai it Higkieuded

pressure and the residue partitioned between ethyl
acetate and brine, the agueous |ayer was re-extracted
Thet befot imply e pteptired and ab ) suitardd itevhdiquegeasmgr standgaré chemical or

drjed over sodiumsulfate, filtere d t he sol vent
IP%lﬁB‘gérdb‘B rieFhiiqnes 1 oag §H}bé?fim‘1‘ﬂ‘g of di§ fjgnifats the monoclonal
Rbbdy 85h1bYuds dah WeAbieptedVal ReBy’k f%n!i“axﬁetﬁ@h@ﬁlaﬂaﬁﬁﬁodg phage
(30 nL) and isohexane (20 mL) to afford the subtitled, ]
dispdatu Gbraryyi(icGafferzy etyal., IMpivRe BARC5 IUE54 G89NBO) ad desgiped in
\&%92@2@' 97 (s, 2H), 3.72 - 3.62 (m 2H), 3.10 (d,
3. -~ 2.93 (m 2H), 1.77 - 1.69 (m 2H), 1.53 -

1.43 (m 2H), 1.40 (s, 9H). b) ferf-Butyl

| - oxa-4, 9-di azaspi ro[ 5. 5] undecane- 9-car boxyl ate A ) )
sl mepesdonsi apibqdymmelggue may be humanised by modifying the amino acid

- - | - 4. 94l [ : - 9 e
S%%l)%%l%% loie" %%cﬁgt é\gét§§&?t§ rg@t[d:)% t?%,] Hﬁ}%ﬁﬁ%@b&t@ tggéyécﬁicebmdmg
tholeadled of rihe\iireatioh trhayp didnde THR gpaftihg xor( kdlai snifeblle, astibody
1 m) and the resul.tant m xture heated.at. 55C for 2 ..
frstorkgrsntinll o NBERJF SHTIRTcy ées&l%%|réw?%k%neﬁs8mk€e-dlfe°ted

is) n RgidH be ka et al
oy e o D M B ek et
Rrergie Eag. L 8991 9€6pDhed with net hanol, then the
sol vents were evaporated under reduced pressure. The
resi due was dissolved in nethanol (250 nmi) and the
Okt ietdds ra?gﬁ@a%lé’\’c&h ildtud¥2he it h@dhan olenaldT @811 pitopes
(10 g) and e resultant m xture was heated at refl ux

widhin 6the umelecles tandr thry subspgugntrsemgyalt efaithese | 28 dbuniitsedirected

3 was .added an e ref | ' |
PS8 A aRAtC Bl 5 ol SRR ME R ol may
Hehdesired whitesthe vwadledidd ediolrdeed e dubadpdutesgente, Hudenisation of

resi due was purified by flash silica chromatogr aph;fn_
the DR gesiprhon of the BiFApNdmgHEamavooseHeNgNBRY PR catried out as
C%Isﬁgﬂ oronet hane. Pure fractions were evaporated to
rynéss to afford the subtitled conpound. Yield 7.40
g. 1H NWR (400 MHz, CDCI3) d 3.72 (s, 2H), 3.68 - 3.64

m 2H), 3.14 (t, J = 20 Hz, 2H), 2.87 - 2.81 :
é?%@eﬁ%zt ipygytors hgye prqﬁsﬁ%w%@ variapgs eg,thetﬁﬁr%fv” Ré4I2, as
deséﬁ&ﬁiﬁgle@@mplg]e exchangeabl e proton not observed.

-Buty

c) tert
A(CIAM -trifluoroacetyl Ml -oxa™™-di azaspi roJS. Sl undecane-

Ncarboxyl.ate A.sol.utign of trifluoroaceti hydr |

I G G e oL % e DI P Salreedhophr 4B one or
th&redrIhd RirBshisQ el OneRfifidd ALY apAM antRr $34. Mhe sRGences of
tert-butyl |-oxa-4,9-diazaspiro[5. 5] undecane-

thescdwibuysed seF (saxa slpsiven mXigetedd. b) (0.9 g) in DCM (20
nm.) at OC, over a period of 5 m nutes under nitrogen.
The resulting solution was stirred at 00C for 30

m nutes. Water (20 nL) was added and the m xture
stirred vigorously stirred for 10 m nutes. The organic
| ayer was separated, dried over sodium sulfate,
filtered and the sol vent evaporated under reduced
pressure. The crude product was purified by flash
silica chromatography eluting with 40% et hyl acetate

o o o o g, o o o o o o,
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fractions containing product were conbi ned and
evaporated in vacuo to give the subtitled conpound as

w@2mbitomecr ystal line solid. Yield 0.86 g. 1H NREI/GBR®9/000443

MHz, D6-DMSO) d 7.36 - 7.32 (m 2H), 7.20 (d, J = 8.2
Hz, 2H), 4.68 (s, 2H), 4.641¢t, J = 5.1 Hz, IH), 3.64
- 3.55(m 2H), 2.75 - 2.67 (m 2H). b)
9- (4- (2- Hydroxyet hyl ) benzyl) -1 - oxa- 4, 9-di azaspi ro[ 5.5
irum(éb%rnawﬁyt 9{ élen’é‘t’ﬁ}thnhﬁhafﬁolls provigiey replasmepritival gomposition

?%h gu%jflg ?Céf%%t”f’ ﬂl-n)glrsl?lfc-uclaexeas-(}ES@{I%Edaazba)sp| ro[ 5. 5] undeca
n-4-yl) rret hanone trifl uoroacet ate (exarrpl e 4, step h)

791 and triethyla in_acetonitrile
{rﬁ?) LT %ff?%ﬁ% s ﬁﬁ%@fnyt YEt risffoion may be
fcﬁfﬁ%@é@fo% Qise by Eﬁﬁc@veﬁ@ﬁ blR. M8RUhEdiBEndH Wil uSually be supplied
stirred overnight. The solvent was evaporated in
§a0as6. oflhesterks, mnmthqmmﬁwnbMewﬂémwmaﬂy include a

cetate sat ur at sodi um bi carb nat e
R Sty ebgr e, 8tk o e SR Sndes B8P Fhlentionmay ve
exproged e anbﬁlaﬁblﬁ‘Wﬁhaeﬁﬁlﬁaﬁlhﬁcétﬁlcéll}z 5cdgpiab1e'|—£@n§106ib¢aﬁtﬁé|rs or a
organi ¢ solutions were washed with brine (25 ni),

pharmacanienlly sencainblaadmanband/oy didyeay Seh evaigsrareinclyde, but

YRHS [iRuh . 08ng MR BOPRUARSAS ostflok O Wallh! glycerol

ﬁel&é&hﬁl@ﬂe ( Ziybstt hathadul azml eofbi@dtionny therdofox aFlds Opldiraaecutical
Ig;gs ?qﬂ? undec % algsﬂ s%lltlgalbgeegqgmj {q?%ﬁg%\lp)g au%%hahd %heg geedTan%thod of
gcgmgleﬁgr& %/ ?E){peh{gyl ) benzyl) -1 - oxa-4, 9-
und

di azaspi ro can-4-yl) (2-met hyl thi azol -4-yl)meth
anone (exanple 16, step b) (0.16 g) in DCM (5 nL) at

o2 P e B it R, S Rgp i e st G el contaner

mywsfeb@&)t@m hO pHIIN 4 Rit! 09 anBie vafuld @oARslly (although not
stirred for 45 mn. A mxture of saturated sodi um

nasessenlyp fealedesiostrnctions {5 us. ) It naayt wehide @ pwdlityraf said unit dosage
R)I gmbonate solution (5 nL) and ethyl acetate (20 nlL)

was 't hen added and the resulting m xture stirred for

10 m n. The aqueous phase was separated and extracted

with ethyl acet ateﬁ]‘gZO mL).. The conbi ned. organic

Lhy phargaseulierlcoppepitian mawbetﬂdﬁw@ forcagmupistration §y gpysappropriate

I
Iy SRCSREAR Ly B8 o el biiaP 4P LSBT BURP RAM, fopical
@Gaolpdbingdbasal elh‘tﬂmguall br witinsterwed), usaxihal noedpaatreérgl (including
lbel d 0. 16

gut PWPM} Cagt cuf%yd%%yyn%s(oa intraglermalirouts, | Jush goBpasitions may
E@}Bx@ﬁ&)ét'l by lan@¥ttbd%known in the art of pharmacy, for example by adrmxmg the
di‘azaspi r o[ 5. 5] undecan- 9-yl') met hyl') phenet hyl aPn no) et hy
ackive mewgdddsit withrtbe c(idi)) oo ereciplent(s) uhderstaidetcaudiions.
solution of 2-(4-((4-(2-nethylthiazol e-4-carbonyl)-
1- oxa- 4, 9-di azaspiro[ 5 . 5] undecan- 9-
Fﬂah@iﬁééitﬁbﬁlp B&H%féﬁtﬁﬁl@tﬂaﬂt@@ yee dreX admbr@strhon Th&P be) presented as

0.08 g) in nethanol n.) was added to a m Xture of
1sgret¢ sts geghras- capsules or tablets; as powders or granules; as solutions, syrups or

%‘y@e{" O%?get h%ue)(’ glrbgcyy %%que ,:T%]% gsz %!hbi ogﬂrg) or whlps, or as

éulfiefs)g) and acetlc acid (0.0 17 nL) in nethanol (0.5
m.). The resulting m xture was stirred for 5 mn then
cool ed to 00C. Sodi um cyanoborohydride (0.012 g) was
then added and the m xture allowed to warmto room
tenperature and stirred for 2 hours. The reaction

m xture was applied to Cl18 cartridge (Varian 10 g).
The cartridge was washed with water (50 nL) and el uted
with nethanol (50 nl). Purification was by preparative
HPLC (Sunfire(tn), Gradient: 5-50% acetonitrile in

0. 2% aqueous TFA). The fractions containi ng product
ver e conblned evaporated |n vacuo and the reS|due

T 1 1. . * 4 o s o
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di azaspi ro[ 5. 5] undecan-9-yl ) et hyl ) benzyl am no) et hyl ) be
nzo[d] thi azol -2(3H)-one ditrifluoroacetate Acetic acid

W@ 20003®99.) was added to a stirred sol uti on of PCT/GB2009/000443

3-(2-(4-(5-met hyl t hi ophene- 2- car bonyl ) -
| - oxa- 4, 9-di azaspi ro[ 5. 5] ungecan-9-yl ) et hyl ) benzal dehy
de (exanple 20, step f) (0.17 g) and (R)-J-
gz am no- | - hydr oxyet hyl ) - 4- hydroxybenzo[hglthl azol - 2(3H
BiRblgreinientt duritallets wohad s ting gapsulea asiluslerlactatee praggy starch or
fter 2 mn, sodium

C%gﬁa@g%)rﬂa%rg%ﬁ?tgg?&% dléf]sgt%%ogdded and the reaction
m xture stirred at roomtenperature overnight. The

I I ~
gﬁt neg(cm%)rﬁsu& ?}g)q\\ggﬁgfgg g Pntgrcat S th&l\é(fq fg}_‘_ g)%ﬁng)and le vegetable oils,
ke ths, J0e-Llydr iRpRiRipivgs. decanted of f and washed
with safurated sodium car bonate sol ution and brine
anddri ed over sodlun15ulphate The gun1mas di ssol ved

anol and. .to _the ethyl
b o FEEDo B i BBt S, SRUFFLS Sl 0 P nstpde for
EnYAE beatdrO pBiyess andV3lifes, Soﬂ?drdtheTﬁ@ &Midrd of&8spensions oils (e.g.
di ssol ved_ i n rethanol and purified % preparative HPLC
vesgieblerails) mapy bepsadite ntovmksnlsm%@@reqrmtqrrm P sjigpensions,
aqueous TFA). The fractions containing pure product
wer e conbi ned and evaporated to dryness. Trituration
Bhetrimacﬁuﬁbai‘l)donf}ioblabng ai@teﬂhér tradiddehat administehtios maybe pesented
solid. Yield I H) + (APCl ) 1HNWVR (

m_@scr W lgt@@fi t@ rf@agym( gl(tur}apb co@g:t@gltl} §he pp.]biermmo of the
&)

%ct%@n}_b fc?r % {55%&%8 p@ﬁo? o t ( m%r %%@167. ﬂzi% agt?nvel?l%ed%ng $hay be

éelgeref dfford the patthHazy 1dﬂﬂ)phoﬁesi86as- geheBBly(dnsciitdyd, in6PH&maceutical

6.48 - 6.44 IH), 4.93 - 4.85
%?ﬁe“”cﬁo“gh%%%é) 14 (m 2H), 3. 7g1m- 3.H254 (m 4H),

3.53 (s, 2H), 3.48 - 3.40 (m 2H), 3.36 - 3.27 (m
2H), 3.08 - 2.92 (m 6H), 2.47 (s, 3H, 2.16 - 2.08
Ehﬁnngwtlcqll cppositions] adapfed 2y to@@énmnéﬁgllatipn may be formulated as
’fgdgr%é ﬁugll%e;?g%as 83%61’18 p(O(V%el(SZSO(hlth 5, pas hyleish'sp%.%%l §erosols
@h (ﬂléaﬂ@t irfb&tionk BN 6RCH8 0P ottle) E4tbivb) fiddhexp ReTexdmyple)iBiithuhd skin,
am no) et hyl ) benzo[ d] t hi azol - 2(3H) - one
ptqqnmqg@,oggcaé@ drefeggply apphed as a topical ointment or cream. When

e L Y, ) a
RindaielCh ol bk lEiDYechie Mhae] i) bo' PRIGHA Gadotier o
lmﬂmfﬁﬂlcrm raIwaleINnEelbIleDomtnﬁnt b:{sed Ait@hlamveiy, thé active mgredlent may be

t hi qphen- )ethanol %% and i dazole 1.275,
éyg Igte @z@r vaih 3000l Hyaates BEFR o oPRSST OB @ MARIIEQl base.
Piem At ettt ©oWddsiBibhd Ak teﬁtfm2 feal QmARstYA %o ?r[édeyferlﬁé‘lude eye

partitioned between et acetate and water,
@ppramiberdimyky avtas m@&ﬂsmtw;ﬁnawa@bprsdﬂmﬁ@hbuem smwbhnmmma

BBrB . bl SRS, RReEE ARy AP or topical
S ihieRatfon i MBS ﬁaﬁtﬁnﬁaudeqbz&lg@m pﬁh"tﬁ@é &mmamﬁ%agh&yl

acetate in isohexane. The résidue (2.7 g) was
di ssolved in THF (50nL) and the sol ution cool ed to

ot PRl ented o BTl g 2 presented s

dibpdsitotesér ene@s.at 0C for 1 hour. The reaction mxture
was cooled to -78C and DVF (5.7 nL) was added dropw se
over 5 mnutes. The m xture was stirred at 200C for 3
hours. The reaction m xture was partitioned between
wat er and ethyl acetate, the organic |ayer was washed
with water, dried over sodi um sul phate and t he sol vent
renmoved under reduced pressure. The crude product was
purified by flash silica chromatography, eluting with
7% ethyl acetate in isohexane. Pure fractions were
evaporated to dryness to afford the subtitled
conpound Yleld 2 3 g. 1H NNR (400 VHz, CDO 3) d 9.83

-— N oA T 1 N "~ N~ "~ NS
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was treated with triethylamne (0.848 nL) and cool ed
to OQOC. HATU (1.003 g) was added and the m xture

waripnesdemt 200C for 2 hours. The ni xture was PCT/GB2009/000443

partitioned between ethyl acetate and brine, the

organi c | ayer was washed twize wth brine, dried over

sodi um sul phate, filtered and the solvent 20

evapor at ed under, reduced pressure. The crude product . .

Rhasmaegutieq] cqmippsitipnss pdaptad; fon naset admindyiiatip yherein thegearrier is a

j b al ek Bl

Y Jo a8 Ehible ORICP bR o RRURIEAPCE Sl b ango 20 to 500

ohiabhsowbithtib admifidrediin thadnimenire svhidht $nuff is taken, i.e. by rapid

trifl.uoroacetic acid (10 _nL) and .then the m xture.was

Lot e e st oGk @ SOet OLHi KRBT PR g3 i to the

M&e. adfaf @dlﬁ?&sﬁ%r@ QIR (HoRURME T AIBd, foestitgifitration as a nasal

pressure to afford the subtitled conmpound. Yield 0.740

gprayy® asmasaB@®ps, include aqueous or oil solutions of the active ingredient.

(MtH) +( APCl ) (~( S- CZ- Hydr oxyet hy*benzyO | - oxa™”™-di azasp

i rol S. SJundecan- "yl XZ-

Phdrinhteutic 0 n@inthokions atapted -t JaamidieRHios by inhalation include fine

2- (3- (Bronmonet hyl ) phenyl ) et hanol (exanple 6, step a)

]eeg‘tl@g Aqug oma@sgégégax Be geneetest hpmears of vasiaus types of metered dose
- (] j : -yl (2-(trifluoronethyl)thi

é@%?ﬂ%géﬁéﬁ%%ﬁgﬁgﬁé#ggﬁﬁﬁgp%g%étate (exanpl e 25, step

a) (0.74 g) and triethylam ne (0.689 nL) in

cetonitrile (15 .nL nd the mxture stirred at .200C
el SomPAS ] HEMCAIE YaEAHbR GBI T Fa difigiented 25
3RUEmARR, &rBend eslsdiReRABIME b BetEEhset Y
Q%etate and sgturagggqgggfun1b%égﬁgghate soIStion, t he
organi c |l ayer was dried over sodium sul phate, filtered

Db 08 o P SRR Sl AR e s an
SOH-2R6R0RERY iMstie L¥utibh ewhih amapecadn 3%atiekiaans)| buffers,
in dichl oronet hane as solvent. Pure fractions were
Teagtepioptals cand tsoludesy whish readesfthe fermulasios sybstanteadly isotonic with the

.Y 640 47 +( APCI . . )
1BGP B ush e i ol pllebos P o fpimsiong which
06 ieidg | shigending| agevks aad Hgening 4p¢Ats. Excipients which may be used
4, 9-di azaspi ro[ 5. 5] undecan- 9-yl ) net hyl ) phenet hyl am qo) )
for mjgojable s yelideoyater alsphqls, pelypls, flyedmgang yegstable oils, for
é}%f%ﬁbd e’%l%ﬂ%%%g% HM&' he ’f)ﬂ%&jltéd i ieadke It dhig-A8R Edﬁ&a%ers, for
dxarripld seated ramtpoplostanilavialk,- #hdyth)yrbe lsmnahim 4 dearmpdiied2Gyophilized)

step. b) (0.21 i n.di chl oronet hane (10, was

Gp&lion redwins vty Ds, iRubinces G ST Db Sminty O B aple ates for
fjectiins - iMRhddiRelne phigs Banse. (O-Fx@lnsbraRBes RAGS Wolh@bns and
m xture stirred”at 200C for 1 hour. The reaction

svispansiors may be peaptred fioin stenle powted, gadilesmntitaldsial phat b
solution (10 nmL) and saturated sodi um bi carbonat e

solution (10 nmL.) and ethyl acetate (10 nlL) and stirred
VheIPhRa¢atiEA! compBsiehs Snay [Etitdih Hldsb® P s8RibERing agents,
twice with ethyl acetate, 'the conbi ned organics were
siehslisses ogents, Seattingasgsatss cHiulpiiess, caliebloners.ecalolrants opdourants, salts

ried ov sodi sul phate. filtered, ,treated,wt
GRS 4R Bl Sk qomn SLBR G BBt e form of a
pHadasicetifehllg edcgpistls Wale), bhffers/ G@dtidg QgW@S ofliapfekidetls. Mhey may
nethanqlﬁﬁz m.). and added to a sol ution of é
alsos cqupain riherapquiicaly Acthier sgedis it addition) tp| thryspbstanqe) ofgthgypresent
ﬁ§8§%ﬂuinolin-2(lkb-one (WO2004 106333) (0.150 g) and
acetic acid (0.026 nL) in nmethanol (10 nlL). The

m xture was cooled in an ice bath and treated with
sodium tri acet oxyborohydride (0.143 g) and then the

m xture was stirred at roomtenperature for 18 hours.
The net hanol was renoved under reduced pressure and
the residue was partitioned between saturated sodi um

bi carbonate solution and ethyl acetate, the organic

. . '
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(exanmpl e 30, step a) (0.45 g) in dichloronmethane (40
nm.) and the resultant m xture was allowed to stand at

wWQeDD163969 1 hour. Tol uene (50 nlL) was added aneCT/82009/000443

sol vents renoved under reduced pressure to afford the

subtitled conpound. Yield 0136 g. mz 325 (M+H) +( APCl)
c) Methyl

5- (9-(3-(2-hydroxyet hyl)benzyl)-1-oxa-4, 9-di azaspiro[ 5
. 5] undecane-4- carbonyl)thi ophene-2-carboxyl at eA

0,
B B K et of s e SV SRR RS o
mmnmmejatleeﬂbf deeeptdblotonddist @icat, cxdfephng agént, stikep pharmaceutically

46 nd 2-(3-(bronmonet hyl ) phenyl) et hanol (exanple
%we %% 33. #1226 g) in acetonitrile (10 nL) was

treated Mﬁth triethylamne (0.44 nL) and the m xture
stirred at 200C for 2 hours. The solvent was .
Altepotiealnd then d@mtﬂaﬁm othyp eespiiee thm dctn‘h?e ingredigute plus sodium

artitioned betme ate an ra ed sodi um
Bthha T vt DT biergE et Fu iR oSt s0 or

FAsdowatLS Wopakstatl ot efigchiandst e é‘gﬁhﬁ@mnd@&&p@g@% @hon) and
under reduced pressure. The crude product was 5ur|

Wsgter (GSHPEure epteonela B ol fgivgter ey aot 6] tet'h |ea$naffémd 6.5
and 3% net hanol in dichloronmethane as sol vent. Pure
fractions were evaporated to dryness to afford the
Bhaxdtivve dehgocnpeaitiate mYiy ef tha ndlbglyophitisetb9 ( M+H) +( APCl )

d) ( )-Methyl

5-(9-(3-(2-(2-hydroxy-2-(4-hydroxy-2-o0xo-2

TS BiSHARRRE ol oPIRAR: offium acetaty (gihydrate a5 s byforige agent

sq;dnma nhlomdc ab tadmyllc)ty mhaphem ecic avad lﬁanH[ atlpistment, and water for

ditrifluoroacetate A solution of nethyl

1§Ffé°?3 (2- hydr oxyet hyl ) benzyl ) - | - oxa- 4, 9- di azaspi ro[ 5
5]undecane 4- carbonyl )t hi ophene- 2-carboxyl ate

ﬁi nple 30, step c) (0.262 g) in dichloronethane (10

¢ acktye dngzoBeEnfiatehmey i Alsoube diluietliic BeYedsqddmahlonide prior to
é? ﬁg by Dess-Martin periodinane (0.339 g) and the

At xture stirred at 200C for 1 hour. The

reaction mxture was treated with saturated sodi um

thiosuIEhate sol ution_ (10 nL% and saturated sodi um

Ippseaeshoh dhee substance o (heopratent Amesntiomran JeEy debveepowide) limits,
Yy d@oh

Eptncily 1P 106 BREANEYY g Tbd HEAR, 00 S Edth of the
mdlgaluaba) \be riecavs leeed amltah phsdicisratvell oinhiately deteanine natpeopriate
$o|ut|o dried over sodium sul phate, filtered,

WA acetic acid (0.033 nL) and the sol vent

evapor at ed under reduced pressure. The residue was
di ssolved in nethanol (2 nL) and added to a sol ution
"Htis Mgmfr(ay P Iépeeizd amiofion as appropriate. If side effects develop the amount

%led’x % eﬁt}’g E el O%g)e &.Eggh,p}qlggczfglrdgpé% vsggh ?181%1% clinical
MictRBd acetic acid (0.033 nL) in methanol (10 m). |

Sodlun1cyanoborohydr|de (0.054 g) was added and the
m xture stlrred at roon1tenperature for 18 hours. Most

0 R rad R el BT BRLG ay Rk SgBEY T She aaity
wsagbeof ﬂ& ?mt-l)ve &rgdmswﬂu batfﬁdn 99gikgnob] (rag/Re e weight, typically

sol uti on gani c_layer was dried over

%@mduh%&kgawal@g/kﬁ. l?qdé’r‘éﬁgbh dTlﬁ%EhiéSéﬂl%m e vill determine
5 B0l SRR MRS . TS, SERC PR ARy i i

acetonitrile in 0.2% aqueous TFA). The fractions
contai ni ng the desired conpound were evaporated to
dryness to afford the titled conpound. Yield 0.175 g.
10 Mz 667 (MtH) + (APCI) 1H NWR (400 MHz, D6- DMSQO
900C) d 11.27 (s, IH), 7.72 (d, J = 3.8 Hz, IH), 7.44
- 7. 33 (n1 SFD 6.93 (d, J = 8.5 Hz, IFD, 6 77 (d, J =

~ ~ 1 ~ S
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was redissolved in THF (10 nL) and cooled in an ice
bath. A solution of borane dinethyl sulfide conplex

W@ 20bieBodHF, 4 nL) was added dropw se and t he PERGBR@9/000443

stirred for 1 h. Methanol (2 nmL) was cautiously added
dropwi se and once bubbling had ceased the sol vent was
evaporated. The residue was redissolved in
acetonitrile (10 nL) and o
flepepdarriyan fictash inelutling thel agexweight-sex and response of the individual.

r ] c

FheaASPL 0gler UM BRGATa I MIPLIANRNGSE! I TAUOLORCSH Bhsc, be
tnstaatdsyhiaere hipheld ol R wit Josagécart @sautitéd, agd ot are vithéxs the scope of
tirred,. overnight, evaporated and purlfled by silica
g‘éﬁmé’ﬁ?&?atography eluting with 99:1:0.1 to 97:3:0.3

DCM net hanol : ' 880" aqueous ammoni a gradient to give
the subtitled conmpound as a clear foam Yield 0.37 g.
he sp&iﬁ(k/lhﬂ)dﬁﬁ&l?ﬂbl)aa@s as described above can be used in medicine, for

2){9&1351% ngl tlgel OB 3'[, gf ge 5{_1 ngtlgliqutt 8)!/1(31?1?12 s bze 5un gqb}y h?eory, it is
dlicRrBd it )c@ﬁ@i‘é’ I&xf}lﬂ%%ta‘i’@ edbidel st Gpetltectpor alUeR) may be

to a solution of

patipgady diuseepsibls 8o (theragyd rusinge they Ispessig yhinding omglegulgs of the

%Vg%téosnpl rng}é CARCers are nu ero?s) E%d 1nct11],1] q P east ance12 prcfs)tate cancer,
bautian ecapestaipdridie Shnced! eglo)tal Qaﬂc%r,gbaﬂcfba@@l‘daﬁ&mbﬂmairy gland
00C and the resulting m xture stirred for 5 mn.
FaReEn NHOEipFRIE MG iHpdeking odiserse) skiscancen kidaey capgesr. adrenal
4 sodi um

(R, fi B sl [ tafler Fufsphnid dhdroiieiaban.
bi cabonat e solution (5 m_) and et hyl acetate (20 nl)

re then added andt re stirred vigorousgly for
{55 Fshect s quedtion heeraatoSadlufes 8dndhid &4 g ipegment of
Wnk & 19 L0 Ecta(‘c%h‘%ggmg%hﬁh) steritge t&QH@'sﬁEj@cto ﬁgﬁﬁzbﬁic binding

Wi t

sol utions were was h brine (20 nm.), "acid
molaquls sfSedﬁsqxnbeplsabﬁveacth wverdia, therefend aisnapxtgmtﬁ t@nﬁhe use of a

ss'pﬁgﬁ1 nétan;é Igﬁpggﬂlﬁ da & e%%nv%p g)lroxa}é %ﬂ%ﬁesﬂq%}uﬁgcéurfff a m%c%lcament for
&s@ﬁn &ﬁé%mhéﬁ@ﬂcaﬁaer( The method of treatment may of a human or an animal
E é 6-Di fluoro-3-((4- 35 met hyl t hi ophene- 2- car bon
g}qb)ec agst 4 mnguentlgn extends equally to uses in both human and/or vetermary
g&é&%pl ro[ 5. 5] undecan- 9-yl ) net hyl ) phenet hyl am no) - | -
roxyet hyl)-4- hydroxybenzo[ d]thi azol - 2(3H) - one
d|tr| fl uoroacetate 20 A solution of

B f i b0 e (b TR L oRng e 2 52 PO D of
e
%exanpﬁgag%Smﬁééﬂgb??eS%nuéa TBLY k@ Engiéltéxﬁﬁleﬁ afodqRy @@parate

0.135 g) 1 n net
sinhdédndons ar rmuksaquentafdministration for the treatment of cancer m a subject.

%%@E%éﬁgg]f géjflﬁl’ﬁ_cﬂg‘?ﬁ{&?{’%wyg)nedrhydr ochl ori de

(W02007027134, exanple 1, step d) (0.1 1 g) and acetic
acid (0.015 nL) in nethanol (0.5 nL). The resulting
Hheinyertiomalss pravided af eompdsition copmisg acgpskidig indiap @rolecule of

Re PR AREBR GODES el A o Py SR, BRI AR, moy be

ORBUTERACt 40N WisarMAEKuEbAlr aodthositidn P Wohdpriethghya Spﬁamaceutlcally
gel tchromatography eluting with 95:5:0.5 to 89:10:1

Perpielendivyrnt BEr dilgeous ammoni a gr adi ent . The
fractions containing product were conbi ned, evaporated
and purified by preparative HPLC (Sunfire(tn),
Gradient: 5-50% acetonitrile in 0.2% aqueous TFA) to
give the titled conpound as a white solid. Yield 0.1
g. mz 659 (MtH + (APCI) 1H NWR (400 MHz5D6- DMSOMO 0QC)
11. 27 (s, IH) 7.64 - 7.50 (m IH 5 7.26 - 7.12 (m
2H), 6.93 (d, J = 8.2 Hz, IH) 6.84 - 6.69 (m 2H),
4.91 (dd, J=8.5 IH) 430(3 2H), 3.77 -

"~ AN
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15 mz 639 (MrH) + (APCI) 1HNMR (400 MHz, D6- DMBO
900C) d 11.28 (s, IH), 7.43 - 7.36 (m IH), 7.21 (s,

woO p09/173989 (s, 2H), 7.07 (d, J = 8.5 Hz, |H), BCOEBE@Y/000443

J =82Hz, IH, 6.82 - 6.76 (m 2H), 5.00 - 4.91 (m

IH, 4.36 - 4.28 (m 4H), 3143 - 3.69 (m 2H), 3.68 -
363(m 2H) , 354(3, 2H), 3.45 (s, 2H), 3.25 - 3.04
i 2.46 (s, , 2.09 - 1.98 (m 2H), 1.87 -
1t¢g1a‘(1mly,2nlqp 1nvan¢/1@n also paerddests kit pf padheomprisipga specific binding

ed

BORElts St o BB ot %0 casiopopsiny T sashy Bl o ehsjmageutea
sdministdatibn @cdading -but not limited to, as tablets for oral administration, inhalers
?I azaspl ro[ 5. 5] undecan- 9 yl l‘ﬁ ).phenyl ) et hyl am no)

E%SF@YI?H and wiegtable e ért IRirayEELS pdshpsgEon
ditri fI uoroacetate 25 a) Ethyl
2- ( 3- bronmophenyl ) - 2-fl uor oacet at eA sol uti on of ethyl
Em@@dlmantmpﬂ‘thﬂ yiveatient Edlaftmglo ¢ e drdgiotensin II may comprises any

terf- but di et chl.or osi | ane 4 in THF (4 nl) .

e Bord et R O dusoleoa nighofu e B RBybir Fatprinay

bgRied wltam;l ltﬁénm(?%tbﬁsﬁ{ R bE¥hshiladl ihand @8nd bM Beze dried

THFS 4.6 , dropwi se over 10 m nutes. The

Br@ﬂmtu@ rwluds tt@tfﬁ&ldwlsalenvw@om s«ﬁumrnmaégontquh@hAnglotensm 11,
? L{nrignmet n& a%)tgm 218 étlc a%ncfj égg@f‘g {)P%%g&etuﬁcal grade

r oom tenperat ure “‘over AUt es: 750

Qisemin al @NIBSE@S@@thaMﬂIﬂﬂQGUKe&PIﬂﬁE sepsiee dedotemsin 11 in the
I sohexane and filtered to renpve precipitated |ithium

figgamppiie eqntaiping dregzes dieshicsidue Rrepargdnirym Gugnk ¢fe solution
%é&gtﬁ%ﬁl{]gcﬁl#nﬁ%%ﬂﬁﬁg)mﬁgﬁé%%l meﬁ% §HJ Vt?éilago@e 1m$ léman serum

slbepan 2ixolD bfoBkaetit hbidor (tm) 1l uori nat| ng reagent

(1.93 g) in acetonitrile (17 nL) at room tenperature,
conpleting the addition with acetonitrile (3 x 1 nli).
JyfindiRSthhldgies OF thk ShifaiR ds lof 8t éﬂ'@/éz ﬁldﬁeaaﬁal dufiBéty, such
concentrated onto silica and purified

ashﬂmnmﬁygtdmyd dn SI RbZB/@Lubhed wiidue 1@% dcﬂ\emt%geom heaperties,

B A PR Gomptid Sl B SRt Bt e B2 SRS o cxampte:

oil. Yleld0884g 1HNI\/R(4OOI\/HZ CDCIS)d763(S
IH, 7.53 (d, J =7.9 H, IH), 7.28 (t, J =8
bH) ,Ins itgey dlu/Q}l AYicy ];Eanng|_|):anc4:r 3eells 4n 1lpltory @lp.])ss R6313/G2

1. 28

2- (3’S ! rlg‘r)r%né lf/]ljn)b uo?roe%]haﬁfﬂm}}i tF‘Fw ﬁrﬁsalsu%nsmﬁlbecause at
hyd rdodleer(’dd\dohm oTI-Bnnio'.i/k@ X ) penadnyado@ad pot effieun cebodeweight,
7 mnutes to a solution of ethyl

2- (§“i9|ug3r%‘ﬁ ?9@ F‘P@S‘Ptéaé@éﬁaa‘?fear{l@i‘]aﬁ%}vétysge atpes p"‘ng)(’tensm
(2. %%la@d efinctidhs (ééenﬁaaffeefeﬂ Qﬂg{ee i noﬁ%ﬁalwﬁ%ﬁrédorﬂ_ah @ntibody
resulting mxture was stirred 1 n Ice-wat

m nuteeasédhadogierone beedetion ib kera)ar ef ul addi ti on of

met hanol (5 nmi), added porti onw se over 30 m nutes.

The m xture was poured into 2 nolar aqueous HC and

EXt IR BIGE MGk IdniBie WabD @élhﬁlvaﬁ%ﬁttﬁlto%gh-E@@orﬁﬁﬂf@édqﬁéjsement

organic extracts were washed with brine, "dried over
anhydembsngegasi proteod ﬂE@Mé demivep Uirothi e BygeltratbiFolm-Swam

. RO B thp et o 14 230 tng e FidSHe o).
col orKd ﬁiﬁ?ﬁé& inona(élshﬂ aim@&igg(at 1be5<1/L)49£& 1&6431 @Qlt?a}nhlbltory

d 7.53 - 7.46 (m 2H), mz}(i?m
J = effech, Fprthernmrg imthe prgsence, @7ang1®errsm mnm Ls(gl Figure

(dd,

(2 O sBhe e Sopt e B sy rignificeribu s gropqupssd a the
I si l aneA solutlon of 2-(3-bronophenyl)-2-fl uoroet hano
(exanmple 39, step b) (1.38 g) and imdazole (1.29 Q)

in DVF (14 nL) was cooled in ice-water, treated with
terf-butyl di methyl chlorosilane (1.049 g), then renoved
fromthe cooling bath and stirred at room tenperature
overnlght The solutlon was poured into wat er and

o — Y
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i sopropyl thiazol -4-yl)nethanone A sol ution of
2,2,2-trifl uoro-

WA 2q094¢P6d | uor o- 5- ( 2- hydr oxyet hyl ) benzyl ) - 1- OREF/GB2009/000443

di azaspi ro[ 5. 5] undecan- 4-yl ) et hanone (exanple 41, step
d) (0.21 g) in nmethanol (3 pg) was added to ammoni a

(35% aqueous solution, 15 nL) and the reaction m xture
stirred at 200C for 1 hour. The m xture was evapor at ed

t o dhighess songedrtioreefiBE31 o242 50mmeldqd -t he te 8Yedighibition of cell
azeo L£e51 1 JES W acetonitrile. The residue

was éﬁ(]gés%% 3%62 tl?enzﬁgﬁ(a.;ﬂ%&%n%d treated with 2-

i sopropyl t hiazol e-4-carboxylic acid (0.098 g) foll owed

y triethylamne_ (0.290 nlL), and then HAT g). .

Dral e bssancnnt Ui Lopund B ILs0& Fo 1 CRognificantly
The .ukMn i1t eeR gt : aBscind

dri edf engiotesoulilliim sgqupbdt ayd RoBt¥GEdhamab effectsinl thembsence of
evapor ated.under reduced pressure to afford the

subt ?’l&‘@ﬁnsérbﬂpound. Yield 0.25 g. mz 462 (MH) +( APCl)

b)

Jf)-7-(2-(3-Fluoro-5- (é 4- 5 2-isopropyl thi azol e-4-carbo
y | ) In igiget- zat9-in vivo, R6313/G2 significantly inhibits the stress-induced

o DDA TSRS S SRR Skl o
di t rinh} seeoaciRhad resthgSisibod pressueé.

(9-(3-fluoro-5-(2-hydroxyet hyl )benzyl)-1-oxa-4, 9-di aza
spi ro[ 5. 5] undecan- 4-yl ) ( 2-

2 R P O R Bt T por L

t ri f REDI3GER etnlenees dagpBs@BBvernl )apbpobiswad biogast cancer cells. The

i xt U BSI9p Of RRGOSBIYEIPdls St ATHES BeTHESTES of Figictensin I
m xt fé_rsﬁlp\l’@ﬁlgi}rl%aﬁﬁgd Pirtihe SaHY /el Rerispm t hi osul phat e

solution (20 °nL) and saturated sodi um bi carbonate
solution (20 nL) and ethyl acetate (30 nlL) and stirred

w oo SRR tE arel e s ity BB e h . Thus o

was h@gke Vi ft I5ns@d LI 2478 ShiveOghvienarb b arRatcell sdfeut bQuivalent to that
dried over sodium sul phate and filtered. Acetic acid

(0. omhigyey byd3migeerclkloin Hifrs. sol uti on and the sol vent

then renoved under reduced pressure. The residue was

di ssolved in nmethanol (3 nL) and added to a sol ution

’?; )In intact nu/nu Imiﬁe dbearing r}]gerllc;glfalft hcaélcer cell mrfl%urs,h R6313/G2
?)-7-.(2-am no-| - hydroxyet hyl) - 4- roxybenzo thi az

ol - 2vighficarly mpdhitsdnsaserideclt Wby 6 ﬂ@&?p%&a%&} without other

st epesf)etd 0. 196 g) and acetic acid (0.029 nl) in

nmet hanol (15 nlL). The m xture was cooled in an ice

bath and treated with sodi um cyanoborohydri de (0.063

) KosagBobatabal a1 SHved 200 LS KL peide amien
evapg @bl thold Rim4rRSHAG Qe PV §EE Brih® s@ v OT MEBh&@éfofe Pllesents an
and THF (20 nL) was added. The m xture was washed with

a mi advaniagofin sermsr @it eath Ipotantial ¢ost ey traatthemhvnd alsedgives benefit

sodi ym bi.carbonate solution (,.1.nL)..The organic |aye

vas HPPeFo80er qgsgdipﬁfﬁr’gd ptﬂat(egf’ltf f’ﬂ)’t man%n%sw{ge B “humans.
sol veithe@BRY etheUhdfianised USHnP I @55 USiRywelin€hd anbdUsignificantly
was azeotroped twice with acetonitrile. The crude .
pr odiereasaslsbipdingf seapasgd o diapatent uEpE GeFBuntliip sYasn§urprising
Gradient: 10-40% acetonitrile in 0.2% agqueous TFA).

The fractions containing the desired conpound were
evaporated to dryness to afford the titled conpound.

Yield 0.1 5 g.mz 670 (MrH)+ (APCI) 1H NMVR (400 MHz,

D6- DMSO, 900C) d 11.27 (s, IH), 7.94 (s, IH), 7.28 -

7.16 (m 3H), 6.93 (d, J =8.5 Hz, IH, 6.77 (d, J =

8.2 Hz, IH), 4.94 - 4.88 (m IH), 4.27 (s, 2H), 3.70

(s, 4H), 3.66 (s, 2H), 3.32 - 3.23 (m 3H), 3.17 -

)
~ N ~1 A ~ o~
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89:10: 1 DCM net hanol : ' 880" aqueous ammoni a gradi ent.
The fractions containing product were conbi ned and

werapooased. The residue was di ssol ved i n THF BGI/6B2009/000443

triethylamne trihydrofluoride (0.29 nL) was added and

the m xture stirred overnighy. The reaction was
concentrated and the residue purified by preparative

HPLC (Sunfire(tm, Gadient: 5-50% acetonitrile _in

0. 2%%@9@6@@@6 PEe. CHRe (VLARRDef this Newansivwag medified with respect
were, ¢ ated and triturated with

di etﬁ ﬁ%l?h 88%%‘5%% he titled conpound as a white

solid. Vi eId 0.23 g. mz 682 (MrH) +(APCI) 1H NWMR (400

ggézfelr% feaqqu?gorg ggzg::pn(lrﬁné gpbseqbyenrz ,gsp]éct;s of @qlﬁ]v%}qp are as for the
ﬁr&%sﬁe@tm&taﬁdm?a;%. IH), 6.53 (d, J =10.0 Hz, |H),

8.6, 4.0 Hz, IH), 4.34 (s, 2H), 3.75 -
359 m 6H) 3.34 - 3.03 (m 1IH), 2.1 1 - 1.95 (m

& b gaRaie b e Pbr o nbn Bt B apecris i tipagpotecule which
Corfprides ol Bepaictify 4 (bl SORROPFIG 1AZO! o- 4- carb

-1 - oxa- 4, 9-di azaspi ro[ 5. 5] undecan- 9-
yl ) met hyl ) phenet hyl am no) - | - hydr oxyet hyl ) - 4- hydr oxyben

350 i 2R LA BRSRA or me wa

peferendetie th@folléw@ﬁg Brsmpldd &thidtoara psakbntt fop theqfurpdiSs 6f illustration
1.53 g) and 2-(2-fluoro-5- methyl henyl acetic acid

prlyadn the Exampley refeendo) is sadedna nP@@@ll of; freguees R was
heated at reflux for 12 h. The sol vent was evapor at ed

and the white solid partitioned between ethyl acetate

(100 FIGYURHd! $h8%s adiummoblottory fbe thelangioemsifibl metgptorThebtypes.

i L 0% EERIn DRt Ade. SSPet 0B PUBeLy e MY gpdsates of
sodi UfArsdibieRacncef il ﬁﬁ@sd(L%ﬁg BEYAPO! BARAC, NIEA WIB128 1; Lane D,

sol i d obtai ned was redissol ved in tetrahydrofuran (25
m_) aiCIle-db| and $m\0<zth mussldh gells (lansofht i@uly diysdbesr &am the three
di met

caut i Byt BoE ThR ChpbNBED) it et ¥R SRR gouen

RT anMISAlMBEZ’-BlfGMIS Zzohtalﬂ'ddlerelﬂﬁély RifleWaferL 0k 6@ ddlecddble AT2
i ce bath and cautiously quenched with nmethanol. Once

bubbl Tesgptpir RAGMEI(ane Aol vent was evaporated and t he

residue purified by silica gel chromatography eluting

with 9:1 to 4:1 ethyl acetate:isohexane gradient to

gi ve FIGURE sholveqA) dﬁp@dépénae’nt anldbigien ofickll sHfivestall by 3B 13/G2
IHNMR (300 MHz, 32 - 7.21 2H), 7.04

9 6 gll;|l thﬁ]( preggpce af 4@0{1@0? gpglotegs1g7ﬂ (Ber 1; W-(h.ln(]é‘l gfle_lbﬂzietermmed by

° bs - ggaass ?aftéra8Mhowrt) - THRGRK THRBIBabEE RE GhRR & lines (P

(9- (4<4‘;Dﬁomrobate(r)ZWQtel r@R§ievihyir) MEGCE:J| nd MRA-MEB231 azHs, and
spiro

i sopr igﬁﬂ’# ?‘ggigj}hdfﬁgﬂ %&%ﬁgnﬁﬁ%eﬁ V8IS B BirgR@Y ey >33 mpo}/L. and
uor ophgidiie BNl exaIRINBDB1 SAEMEE-1 Qell® Ilgépe‘éﬁ%ly B)

added to a solution of (2-1sopropylthiazol-4-yl)
1- oxal.dsagtanlialonagpbdwdes a B}bebampmwwmmaﬁ@ha pmoVl/L, other

e oc H1 BREREHOuaERR Rt AL odieRRendns' (ed Ry g means of

resul tiighiGsaffiptdsW @pvas stirred overnight, diluted with
acetonitrile (20 nmL) and applied to a SCX cartridge
(10 g Varian, pre-wetted with acetonitrile (50 nm)).
The cartridge was washed with acetonitrile (50 nL) and
eluted with 10% ' 880" aqueous anmonia in acetonitrile
solution (50 nm.). The el uent was evapor at ed,
azeotroped with toluene and purifed by silica ge
chromat ography eluting with 77.5:17.5:5

i sohexane: ethyl acetate:triethylam ne to 95:5 ethyl
acetate:triethylamne gradient. The fractions
contalnlng product vere conblned and evaporated to

.y o AN
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The reaction was then stirred for 1 hour, during which
time the internal tenperature rose to 5C. The reaction

wOorRoovnemeaas poured into saturated ag. anmoni uPCT/GB2009/000443

chl oride solution (10 volunes) and extracted with

t - BVE (2x 3 volunes). Conbi pgd extracts were washed
wth sat'd aq. amonium chloride (until the pH of the
washi n vvas approx 6) (2x 3 vol unes

vol ung HWsNAoEmAAS) thﬁ.efﬁeetr@dlgaﬂa/%%lpe?sa@w/ﬂ @ctivity in
1

O B B N A ot 1

el uenhouryi aiidd48/vémuﬁO°/aAcffert]l‘2ehmﬁ's,| amdiotedsity SH iislibited chpase-3/7

o S B b o254 rob G o s ion o
(7 17 l(_)éo&liedlﬁ)y Rebiz3/Gh H)Thls'sbl%Zklﬁg actrorilg’f 116.*&123’/@2 '?Jl)as lges7rﬂarked at

Ow-isoner :
I H) thesigper, dgsesgusgd,l—lbut laﬁi)n; 43 h?Q)lrs R76366/C§2na1qn|e|) gave a dose-

112 ffendrt hleye Bt ﬁ}sggs; 92y, G in 7 il re313/62

5.48
(9- (4aloheesdacat &a%pmtjﬂ@ XMWl@fy bl)tﬁﬁrﬂlieyﬂ)r)esénc@ $0arfkiSefdinZBit dose
splro%5 5] undecan- 4-y
i sopr Wp@mﬂé{zlepteasew %ﬁp@@ﬁéﬁu aetvityp Idatg gEpeigansoef ¢jght samples
4-f 1 ugr hexyyidiyl ) benzal dehyde (limting
reagent (ste g; aﬁdbég i sopropyl thiazol -4-yl)(

- oxa- 4, 9-di azaspi r o[ 5. 5] undecan- 4-yl ) met hanone

tzr L BRORECL DS b 3B T b b RSN e

tri et iy-aame, 1{115]:1b%§d SRV A%l 6EM) Hﬁ‘éee&‘é%t ckl hﬂ@@(mﬁj INI@F-7 and

(40C exothern). The m xture was stirred for
sodi uMDRAMBe23d X ibibie phgsendede angictensil Brafieqds hal(léhtbs Yhe in vivo

Fosul Dallho” B psstn et 9P R 67 By B cthre elbonaiy Miybited call
NaHCQsur{ival sy WREOF-Ma sl R detfgh D At 183 78 X4dik Svere inhibited at the

vigourously stirred. The organi c phase was separated
and thlehwdems(C()phsyhe\msm@(hcrlm Gbrevissdy @-the TpiFsite, R6313/G2

10
( 2 oompibitetSERT e S B il P AR I b W ke 25
gi ve andd28 kmoi/kg) tWied ger dBcadll it MAGDedrdCIBA M3 SR cells at 0.7

(300 MHz, D6-DMSO) m xture of cis and trans isoners: d
7. 97 1g/kg @p, npoldep) twroezper( §ay. 0 Valyes aye gapressed 2 megns + S.D.

|5H23 5 (%87 95 "Q‘f%%&@?[z (%glhﬂq& Vf%gétg { ‘c;]h SZpe%g%ta'_'Z%h%'fQIS showed

0. S5H)no chahged during. thépericl 6Ordasmend, 5H), 3. 42 - 3.19 (m
7H, 2.41 - 2.26 (m 4H), 1.76 - 1.63 (m 3H), 1.59 -
1.45 (m 3H), 1.35 (d, J = 6.7 Hz, 6H) f)

§/ le | Fkﬁﬂﬁ% SRk @z\!o(ﬁﬁil%/eﬁ eREGRNE 1 1RZRk R WA RRTF7 cell
di az axqmogmﬁﬁnﬁﬂlamd @aam 1n6-weiphteloby h) fdeen elf Fiyd mg/hg)xw nmol/kg;

gg{ 8;( |y gtn 4- be o f/ﬁé dl—tAh—l—?ztgvllce é '_gay, and /_}'Aere was no

g gl § gmshgmﬁqg g%lé@édﬁ%ﬂtvﬁé?ﬁéh) BEA Yo 0.8 ne1Rs Srotpd ks Aied by

i soprdﬁp'th hBadxolwdglgtl Waetstamﬁnaetlylneductedngl amagl@te)celvmg 1.36

(step HE (5 vol u s tr W|th

5. S itkads) rustikenad by SOl oAl e un Sadiaf pig means
nol ar R n e

0oC foSr E(]ME'S h€l§ %ﬁgto V&Elt%?eoﬁﬂ(&g%&%gbo Jé @g Cent 552?16&%1{6’[8)
di | ut@@htmlt(hw@zter (2.5 vol unes). The THF was renoved

by evaporation and the aqueous residue was added to a
stirred m xture of sodi um bi carbonate (7 nol ar

equi val ents), water (5 volunes) and DCM (10 vol unes)

The organi c was separated and the aqueous (pH8) was
extracted with DCM (5 vol unes). The conbi ned organic

was washed with satd ag NaHCO3 soln (5 vol unes), water
(2x5 vol unes), dried (sodium sul phate) and filtered.

The f||trate was d| | ut ed W|th I\/b(]—| (10 voI urres) and

T R A o o, o, ~ros~ A
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Benzoyl peroxide (0.1 12 g) was added to a suspension
of 2-(3-chl oro-5-nethyl phenyl)acetic acid (0.752 Q)

w@npoMbIsonosucci ni m de (0.801 g) in DCM (15 meQT/GBa@9/000443

the resulting m xture was heated at 500C under

ni trogen overnight. The m xteure was concentrated in
vacuo to renove the dichl oronethane and the residue
was di ssolved in ethyl acetate (10 nlL). The sol ution

was HIATERE $tshewe inmitte actinmsiod §é6a 1 /612 an NEeH-E cell empgrafts. (A)

Co S e e DS Sl o PR freata
Magn el ks %H%ﬂé@@ﬁeas_a%rdéﬁfa td et M Hleadhcontrol values. *P<0.05,
chromat ography on siliica eluted with 1:20:79 acetic

aci d: Etfind.08cet at e: i sohexane to afford the crude

subtitled conpound as a pale yellow solid. Yield 0.735

g. 1HNMR (400 MHz, CDCI3) d 7.33 - 7.31 (m IH, 7.24

- 7. Z2IGURE ITHhowé s@hple MCEB céiinkedddrafistindbn{rs] (uppdr) and (lower)
3.64 (s, 2H). One exchangeabl e proton_not o,bserr:/ffd. b)7

2- ( 3-fis¥ Sieaireshyie) L SaXsHY eﬁﬁae@g)@%am toce BPiFaYOiar 7 days,
of bogggIeF ephyl sulfide conplex (2 Min THF, 2.8 nl)

was ac? ed ggrtionwi se over 5 mnutes to a solution of

2- (3-(bronmonet hyl ) - 5- chl or ophenyl )acetic acid (exanple

erp ot IR & ol Bibat Previret PE v ity i BT Qe 04
stir rrﬁg/kfggfer taﬁy Q3413 dgyapébnqg&écggith @ohﬁ@l]:s ‘(@bﬁ){qre@él?ing §>Bs alone.

e portionw se addition of nethano

quenched )

L) oWO.Q%icnmpeésonﬂfé?@cﬂndtSCEM diwstolistiressaesat r oom
tenperature for a further 20 m nutes and then
concentrated in vacuo. The residue was purified by

f | aslFICURRPE eidvwad BYcodibaiibdd BawektlttRel patifibd 268acetdnyl antibody
acetate in i sohexane to afford the crude subtitled

conp hybridamn supespatin, (Mpl) Figrgedyy and theywrt':4B6313/G2

diera
g/l':blz : % ZI! 2)3&(’%%21%@6@’3’? {n’( g&eli\.ﬁ%? glz’ﬁ%i’gn %ﬁi{}’%nﬁg’?-{l&l} breast

J = Gaficdilz celi) In @ie BxOhamgdaly ecily otitin havd bodlsar ttedugh an

c) : N

(9- ( FstRfighasl modol of arteqllilay madn Aieyre b ghows diag;sghy alone
sprr %énﬁ]:éiﬁ?ﬁﬁﬂbfs‘ YLAAPcell invasion through reconstituted basement
i sopropyl thiazol -4-yl)nmet hanone Triethylam ne (0. 18

m.) wesmhcde dnatox gpretgmeef§iMndefved from the Engelbreth-Holm-Swam

2-1i [ thi | -4-yl - - - .
(i e bl Sasg SRRl bucebles SRR ehorand As0 mmp o g puified
( exarpbgocdenal Shiftibody (4. 200nM) B4 nd- (sfgnificant inhibitory effect.
(bromonet hyl ) - 5-chl or ophenyl ) et hanol (exanple 52, step

b) (Fubderaypre, in steepresanee of engistersin BdngHd dekiPniod. (in b),
sol utj on S [ tr £ e ur r.oi ght .
The st%)1 u%ciﬁg'n e\?%%t E’ Egorﬁ epsu P ‘%?‘ﬁ"&ﬁgg I%‘I%{z;\es Hﬁg O;{lglr?a g‘gr glr?h3}/11 ghest
on sidoncénteitished sv¥ (250a¥).94

triethyl am ne: met hanol : di chl oronethane to afford a

gum The gum was di ssol ved in dichloronmethane and the

sol utiyefi RS o WASHE heldliahifiehd SRR Wif & 5&@1{1&5 ofgl%gsdlﬁyﬁﬁdlm.
anhydrous magnesi um sufphat e and condentrated I'n vacuo

t o afThor effédtioe anbiho ttiddequenpo fordhascRy pafiantybédimnat amino acid
12585 e vt A S P
Hz, | . . . ,

(sept oo 25t 7, qqffs & dh Erdthag ik oBus JCANTAB SE
2. 43 vectr2aden sdddencd .(Rrtermihab3o(the 2¢Hv, stqBdce), 1andig peptide
(m 2 ,1.36121%\]:631?}—%&/6}—%). d%. . al to th
2- ( 3-SCHIBICE-Belpdipe Bar 8 Mo e i Rysion phifp dhypuipag to the
xa- 4, 9-di azaspi r o[ 5. 5] undecan- 9-

yl') met hyl ) phenyl ) acet al dehyde A sol uti on of

(9-(3-chl oro-5-(2-hydroxyet hyl ) benzyl) -

1- oxa- 4, 9-di azaspi ro[ 5. 5] undecan- 4-yl ) ( 2-

i sopropyl t hiazol -4-yl)net hanone (exanple 52, step c)

(0.242 g) in DCM (5 nL) was cooled in icewater,

e o oy ~ NN



ditrifluoroacetate a) Ethyl

2- but yram do- 3- ner capt opr opanoate Triethylamne (4.5
wortgoomasweadded to a suspensi on of et hyl PCT/GB2009/000443

2- am no- 3- ner capt opr opanoat e hydrochloride (5 g) in

DCM (50 nmL). The resulting ppxture was cooled in an

ice/salt bath and butyryl chloride (3.3 nL) was added

dropwi se. The resulting m xture was allowed to warmto

RT anéchst pequencey i wgh texpriseedr vsing ithn Wﬁﬁ@néﬁe@d used in

Wi th u C ongj e

the | §%¢i§a}gep5®g§gd@ iﬁw QJPQ’ % %ulsﬁélj \c/\{g% egx £ 5e tﬁ)p o acid

Wi th Ea@meﬁ% beghf]b()%ﬁﬁr)an Mheslmm’peptgﬂs@b@avuge sﬂeghﬁtnopm of the

were washed w t rine (100 rie ver sodi ol

sul pha%répqawlmt@ﬁ@fan adf‘é@swp%& & enﬁﬁg foge RIS @P%ﬂett@dgmg

sol I dsi@snRUdlthe e AWV ISY LG8 s@iflen&d)T 0Tt Ogr aphy

eluting with4:1 to 1:1 1 sohexanerethyl acetate

gradi ent. The fractlons cont ai ni ng product were

conbi ted. to the.,subtitled.c 0
SO BRSVRBCHRR e fhiebhe SR ihenes Of SRTBLAH 1B,
d 8. 21019 i0E] 4F 6’C76E'|Z7F Bﬂ)scﬂeﬁl&msﬂ 37 (m IH), 4.13

- 4.06 (m 2H), 2.88 -'2.80 (m IH), 2.78 - 2.69 (m
IH), 2.12 (t, J = 7.2 Hz, 2H), 1.60 - 1.47 (m 2H),

L 2 b0l e e Ly s i o

( APCI in thipliEitbyThid shewg et drano b bikd i dbikyd &f&reﬁt scFv variants
sol utjon of in 1, 4-di oxane, 20 nL) was ed

to a @op?ﬁt}d@nalg¥ge§{\€%ﬂm Zk%lfeyﬂgpﬁ %tegmmal regmn) Data shown as
nmer c a ok

ot harar o 500y, S aRalicr Palu P4 Ut Beflg phojein/well ater
over nbaghgroufieulstodotiont was evaporated and the residue
azeotroped twce with toluene. The residue was

redi ssolved in acetonitrile (50 nmL), nanganese di oxi de

( 11. BrRWAS3 agigRe %ﬁdmhﬁgct”bé’rhﬁiﬁsoheﬁf Gfudbe rsgﬁ,i, U(>12D) and

overnight. The reaction was filtered through a pad
Cel i t@lgmmee& iviarient msmmmm gMMEoN (oagmaldwbndoma
conmpi ned |Itrate an

e apol B4 VR ol PR L A8 S e b secpugagyntivody
chr onggn{@fagep {y: 16001 Ifcﬁg thel BdFvE; &ndl S@h@ﬁ@-ﬂgMemebudase secondary
acetate., The product contianing fractions were

conbi #dodn gowyaws  h2a0)tfer e hxbrdenadsayed lg¥.conpound
as a clear oil. Yield 0.24 g. 1H NVR OOVHzZ, CDO 3) d

8. 05@!%”1%%@@5 tkgeléh;gpn‘tem é équeg%és(% c?c:pegtl;D@ 1 LE and the
3H) Rurfhiddd vadianté Hudz, vadigh 3 Eﬂd variant 4.

2- Propyl t hi azol e-4-carboxylic acid Lithium hydroxide
nonohydrate (0.2 g) was added to a solution of ethyl

(20pr2 | n31;5°]!r’nanxe a}, g‘ﬂ#"%p{% rrE) %‘Eﬁ% % reg(%na%c rnijn)equency,

The r@@uidnt B5-ratd S ENFdc0thdNVBStwideh REETEM \WaH mlhengvatarﬁrts These
The reaction was acidified wth aqueous HC sol ution

(2M @t?rﬂ’)ereaﬁ‘éfa@?ép’émﬁtaédAﬁWeml@&C%Bm&ﬁ%s% and prg peepsed as
bet weg [ 5 t

| ayers me%gﬁgg&a#ﬂhgd% %ﬁéhggﬁ oufjmﬁéseﬂt%??%%?ggmdchm
with \eitliljbiotﬁxymwd peﬂtﬁlem&ﬁgm% bﬁlibmgct@ﬂﬁet iSelvotanva3 and vard
sol utions were dried over sodium sul phate,_ filtered

and eVRYGAABYICeNtY greaton changssi in) waorwep dirmyeney gver the 100
Wh' t %f%&g %)egﬂl&{ ‘f)eﬁoér?PQnelﬁgj %%Q%Qh@/?igm@ﬁf Qmesdof the

ZFD 1.79 - 1 68 (m 2H), 0.95 (t, J = 7.4 Hz, SFD d)
(A(S-FIuoro-SAZ-hydroxyethyAbeiizyIAI-oxaAA-diazaspiro
I S. Sl undecan-"yQd propyl t hi azol - 4-yl) met hanone
<9-(7-Azabenzotriazol-1-yl)-N NN "', N

'-tetranet hyl uroni um hexaf | uorophosphate (0.25 g) was
added to a sol ution of

2-(3-(1-oxa-4, 9-di azaspi ro[ 5. 5] undecan-9-yl net hyl ) -5-f
Iuorophenyl)ethanol (exanple 55 step c) (O 16 g)
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2.18 (m 2H), 1.89 - 1.67 (m 6H), 1.40 (t, J =7.0
Hz, 3H). d) 2-Cyclorentylthiazol e-4-carboxylic acid

wa paobiteayshydr oxi de nmonohydrate (0.67 g) was adPErGBR009/000443

solution of ethyl 2-cyclopentylthiazol e-4- carboxyl ate
(example 59, step c) (0.9 g@1in a mxture of THF (40

m.) and water (10 nL). The resulting m xture was

stirred overnight. The reaction was acidified with
aqueovaricuSiantlegdyt profeifsdgterntned gimalarlys Ao signijiept differences in

(50, np by FREH el R R bidd AP cEIEERy Rohiions.

separated. The aqueous phase was extracted with ethyl

acetate ‘2 X 50 m.) .. The conbi ned organic sol utions
1 I3 sul phate, filtered and
¢ e
ﬂ{ %3 1§k§’7|d Iﬁd& % ﬁn&c‘ﬂ@na? %&1’&)5% %&Gﬁﬂ&ﬁ&' r\gasa%nﬁvrﬁ) als d)rekusly

OW SO 0.77
d@cﬁ@ect Barkdd)er 4. B(M()E Eddlsl):rmd 31 24132441(199!3))I A) podl, af7cDNA

- égcff(gﬁ &@)ﬁ Wﬁéfé?d e 91?53 rgﬁ%agyﬂqgoﬁ%pt shaizs Ry PGRy & linker

ﬂfﬂ aanayddin Sé PS@Sé})ﬁWas used to assemble the scFv library of inserts and a
dlazasplro ]un ecan- g ) nct hano pe
y

ohage - displbe Aiboary | wiao (crdateg) dipergippallyncloning these inserts into the
RCARITATR UYL o0k W NEXAL T OPPRARNGLC R i FABhinte®0). An

B4 Bfdr ltheesgprebs &t @ﬂﬁé@%@MWWWﬁQ inglutiet Iiny khis Gedtor and
Iuorophenyl)ethano

exanple 55, ste
ysedyin| Y sﬁqthmﬁnagkgl ‘@Mp&gﬂ%&wa ‘“(Psa%h%l pbéseshbél rgiy was then
d d.
ielPiof edeortt’ 18 B bl ot WABEAE récuc bt dartibd Y ssing the
B0 3KOY. hélper phagt Lfobom bpactértl omads bﬁtpmﬂﬁng eRdpjtive expressing

Cg‘%?ggﬂ’%’{ﬁa? IlB{'lfﬂﬂj)yE %9281} ésnﬁg;) e6 gfrre I 7 ph%gegdv\@tﬁ] the original
éﬂig@ﬂ@t ﬁr epfifid t @196 bbs %ﬁhv%ﬁt aﬁﬁ@@igat &ffibode (Amersham

resul ti gumwas puritied by silica ge
Blirﬁrmmbgcta@ih@/ uellngtanngR\ErhrﬂcedTbegowar}salmbody One particular clone

SRR ALy SRl S SRR B YheRGH ALMhent on e

BRI G gNiRg tHI skt 51gﬁﬂenqmrc1@a@ELtmuene (200 L) was
added and t he sol vent evaporated under reduced

pressure to give the subtitled conpound as a cl ear

il 123‘/@5 %*ﬂg% &26%3?(?5\"\@??43;‘ %%%%%ﬁ%&% Miag columns

dAHhersHarﬁ(PHahnaelE) 5‘ollovbﬁ1 bl H)unfﬁ:aﬁ@n -usihgba RmtenSHl) column (BD
3. 43 és 2H), 2.76 - 2.69 g %‘E{]
Glgptec Eawleyp QyéorfimUI@H)vhJc bads. mgn@g)g?qhuhgﬂ) inclpdgyg scFv. For

) ek ts it t t dium scale
é“— L}; EJ r%%zl?z e&egmepnesmly V\tlaﬁl %3"8?83% %a?aérg n;c/) Iu) -me- (;xa
pmﬁbadbmzt‘@lﬂmmecbbﬁ OFdmigte chsysis against PBS and concentration using 30

o et O LA AL )k P MRl il s
fgh'tlﬁely%&ﬁgtﬁh’ceﬂ%nqﬁﬂgl a\( :Qccg%gnt%ﬁonV@QO ad. to a

solution o 2-cycl opentyl thiazol -4-yl) 9 (3-
fl uoro-5-(2- hydroxyethyl)benzyl)-l oxa 9 dlazasplro[

5] undecans4-yl t hanone (exanpl.e 59 (
Bionbsionanisoqy ) R R8RS IR, Fuion, 3P, Pl vsing
Hhrfobiliss fAgaSanMBintling RetdiP dbRane(Hebhid Bcfdncwask dady «ﬂonowed by
The resulting yel |l ow solution was allowed to warmto

rncaritationusingd 00dDamplecwlapirighi eutarll §Hersr at ed sodi um
t hi osul phate solution (5 nmL), saturated sodi um

bi carbonate solution (5 nL) and ethyl acetate (20 L)
was then added and the resulting m xture stirred
vigorously for 10 min. The aqueous phase was separat ed
and extracted with ethyl acetate (20 nL). The conbi ned
organi ¢ solutions were washed with brine (20 ni),
acidified with a few drops of acetic acid, dried over
sodlun1sulfate f||tered and evaporated i n vacuo. The

o e o
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evapor at ed under reduced pressure. The residue was
di ssolved in acetonitrile (30 nL) and treatedw th

wao eioetibdgbani ne (1 nmL) foll owed by PCT/GB2009/000443

(2-isopropyl thiazol-4-yl)(I-oxa-4,9-diazaspiro[5.5]und
ecan- 4-yl)nmethanone trifl @& oacetate (exanple 22,

step b) (0.400 g). The m xture was stirred at 200G for
hours The sol vent was renoved under reduced

Prebmingre grdies Heemedd gthevpdrghest eBRitY g natsacigtedy with clones
1% r viar

S Cieie BT e Yoy HRE, & RERLAGRTHES NEpOPRERIR R which the
UDBspreradolieds:pr essure. The crude product was purified

by flash silica chromatography using 2.5% net hanol in

di chl oronmet hane with 1% triethylam ne as solvent. Pure
fractpenScipepevaporated to dryness to afford the

subtitled conpound. Yield 0.360 g. mz 532 (MtH) +
( APCI YHEPR1: GYSFTGYNMN

2-(3 car bonyl)-1-oxa-4, 9-d
azasﬁ§$§?&€%#ﬁﬁ%gggﬁbg%&iﬁﬁgggépI)phenoxy)acetaldehyde
A sol vHomRznfEVDY

(9-(3- é di et hox ethqgg%A enzyl ) -1 -oxa-4, 9-di azaspiro
[5.5]Y @E@ﬁ P t hi azol - 4- yl ) met hanone
(exa (0.36 g) in acetic acid (20 nl)
was ??ea?%%"mﬁtﬁﬂhﬂter (20 nL) and the reaction

m xt WECDREn QFHRERARSEG®SC for 18 hours under

ni trogen. The sol vents were evaporated under reduced
PBressure and the residue was azeotroped with tol uene
to afg@idcioner/btitl ed conpound. Yield 0.3 1g. Used
directly. c)

-4'VHEIH&WI§Y$HTGEQM%&y 2-(2-(3-((4-(2-isopropylthia

é?Lgéggﬁi%?Q?ﬁpﬁﬁb§%§ﬁ1§?§g§ﬁggkyI)phenoxy)ethylanino)

et hyl yaemso!: ghiiwazol - 2(3H) -one ditrifl uoroacet at eA

sol uti on of
2- (3-Y14DRA: Ré&&ﬂﬁﬁ@$?ﬁ@¥@ﬁ%ﬂﬂ-carbonyl)-I-oxa-4,9-m
azaspvpe §¥5 -9- yl)net hyl ) phenoxy) acet al dehyde
(exanpl'e step (0.3 1 g in methanol (10 nL) was
t r eat eNCHIRBA QHIRELTRSEG M no-
1- hydroxyet hyl) - 4- hydr oxybenzo[ d] t hi azol - 2( 3H) - one
hydr ochl ori de (V[2007027134 exanple 1, step d) (0.267

&e assa
st o SRR AT Mo Chiabl. O Mo Holighl i LASEDISH 180 assay
dp)m‘gamnnmgeﬂ th cﬂ)NlAehhnaxy derivedtfrom éH\TAterm@lm original hybridoma

t t 4 t
P ftighy Shenaivotiegenin G cER R PRI HISuftpr. there is
aTH: ol Othel- i PRshcddefeenTine tioXdetidhc¥at e Nestnihis) KLQQ and

m xture of saturated brine (10 nlL) and saturated
QbQEw m&pﬁ@tarebyonéneadsldmml den (clcmeﬁLS)wWTWéelb changee inaGPRs and

s.dried,over sodj fllter
SRRk RS TSGRl R Th Spple PR FISA By e bound
1m%t@ﬁg@ttbmmgﬁx%htﬂmacet onitrile. The crude
product was purified by preparative HPLC (Sunfire(tm,
G adi ent: 10-40% acetonitrile in 0.2% aqueous TFA).
Ee b 0 3
TS5 SE0ERES 3B 1opetd PSR! A AOIANEH HeF By 10, The
fMiselodafind gmdﬁﬂaadﬁﬁﬁt SMiIhDHb édiﬂ’@la)e it NvRingd 6&quehizes from the
D6- DVBO, 90C) d 11.2 7.94 (s, LH),_7.39 (t,. .
RCANSAS fE veciyy, wthlt%le lagt isﬁomppswg)parwowe- Eﬁaa@f%%ﬁnt in the
|_

(d, J = 8.2 Hz,
TT— css% }%éteﬁgaro %Gt u%e&}rﬁ)%,e gnﬁleﬁézs (m 4H) . 3.70
(s, 4H), 3.65 (s, 2H), 3. 47 - 3.42 (m 2H), 3.34 -
3.26 (m IH), 3.23 - 3.05 (m 6H), 2.09 - 1.98 (m
2H), 1.84 - 1.71 (m 2H), 1.35 (d, J = 7.1 Hz, 6H)
Fi ve exchangeabl e protons not observed. Exanple 65 (
) - 4- Hydr oxy- 7- (| - hydroxy-2-(2-(3-((4-(2-isopropylthiaz
oIe 4- carbonyl)-l-oxa 4 9-

o S P o

T T N T O T e 1
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11.0 Hz, 2H), 3.74 - 3.61 (m 6H), 3.28 - 3.02 (m
10H), 2.06 - 1.96 (m 2H), 1.85 - 1.72 (m 2H). Six

w@x@wbaomyenbl e protons not observed. Exanpl e 68P(T/GB2009/000443

)-7-(2-(3-((4-(Benzo[ b]t hi ophene-5-carbonyl)-I-oxa-4,9
-di azaspi ro[ 5. 5] undecan- 9- 23

yl ) met hyl) - 2-fl uor ophenet hyl am no) - | - hydr oxyet hyl )-4-h
ydr oxybei i zo[ d] t hi azol -2(3H)-one ditrifluoroacetate a)
Benzo[ b] t hi ophen-5-yl (9-(2-fluoro-3-(2-hydroxyet hyl) be

= [
iﬁé%f*%% 8t g SRR oF e I AR T drot bR iR RE 1.
solution at 00C of benzo] b] t hi ophene-5- carboxylic
cid 69 | and

l Vi zaspi ro[ 5. 5] undecan- 9-yl net hyl ) - 2-f
Tﬁ@i&@ﬁ?wkﬁe%‘c?@ 'T&h 1@@9%)4 s‘%wﬁgd 1rr°'trh€ @olf&wﬂlg agsa}§ 9)
and triethylam ne )
reaction mxture vvas stlrred at roomtenperature for 2

mixture was partitioned between ethyl

Q%Z%'gfueegﬁ%eg ¥i%e, the organic |ayer was washed tw ce

MICHY7,0ITUNB, afld i MIhAONEE-23 P dirbdkk Sdahpdiatells fiekd @betnaindrom The
the sol vent evapor at ed under reduced pressure to

émem Tissuas Gpltve CGollesbom dupd Pramerkpns, Tigdingtony Ky dat aortic
5 xa ] d“( dscle ;ase)lls ?WSL&@%?%%%?O@& RS %m%a?? R (Blarker et al.,
Te9EhyMCE27 fclel]@ﬁmdﬂﬁr@itlmab(aﬁn Mihirhal gGetkat @t/Ihd/th)n- @MEM); T47D

oxylhfﬁ}éﬁ&db%ql & lglm H} 182(? Irgeldti\{r{’lf lal’lljdor 0%%\? were mamtamed in
ggmléaiobd mdmﬁe ¥ INE i (PME 23&11(11?16&13 @&aéxeﬁmm&ed with

oxa - |azas I ro[ 5. 5] undecan- 4-yl) met'’hanone

ng/mhﬂlﬁaﬁ?&le d0%pietgl b@@m@ Gerug) (FBSD@MJ(meermmllm@d 0.05mg/ml
SBUSEIA R i SHREESY 5037408 ) P SHLBURA o

(;pg,%blllltmt;(mxture stirred at 200C for 40 m nutes. The
reaction mxture was treated wth saturated sodi um
t hi osul phate solution (20 nL) and saturated sodi um
&l?vza?ﬁz'?yatse solution (20 nmL.) and ethyl acetate (30 ni)
and €Y1 4R gorously for 5 mnutes. The m xture was

Eximrat eeklt V\ﬂnﬁﬁomyérbl @chty| reaEOtAt @ont higssaonbilngd flasks using
organi cs were washed with saturated sodi um bi carbonate

HFsEYEBAA. &ralle 1 5EF peirEibnivens! S5RSRinim A0 ioll tissug culture plates
t

St D8k PoploniiCealiRe (RS, L1 126° AT BOMENElls were

treasdddwreth \aagloehnsmo]II\(ia@Dnl\@ amltRla311<3VG2 at aledngenaf cadckadrations from

a soI ution of ()

Pry by 234 ﬁW}thzlomfan ok ﬁ’é‘hli%[cﬁ}lﬁwtrggam ranesygndbigubated for a

‘Wé{ﬁ%@ KBt DALY S5 s RPRR e o) 5E rigioigly actve

aellxt by eredase cOl Bdisi r[ZEMeﬂlmey baﬁﬂno-émhllﬂro@htrgd] 2Htthtrazolium-5-

SOdI um anobor ohydr i The cool ing
ew@éedmaﬁwa% (&0 e PR b ap oty ABSorbance was
ﬂ@éé[u%d g Mﬁﬁ&canvﬁs%eﬁtvﬁﬁ%lﬂﬁﬁqeg&wTﬁ% Eé’dsygfﬁmoﬁ-lelsmkl
er” reduced pressure a was " ad
F[ihkand) 2t ar wavelength sife4bOnint hnd anief¢renee wfavelangthamfed30nm Each

brine (10 nL) apd saturated s m bi car.bonat.e .
RSP (vop RAETTeR A Grgars 1S etma CHlgAG sing @ non-linear

r%é‘x‘ébéi@ﬂ ?dﬁtﬁlll‘aaﬁﬁn f}rﬁﬁr@ae qbn@advzt 0 SofSRhr¥ %thh@ﬁ@seﬁware Inc, San
under reduced pressure he resi due was azeotroped
Rigge €AiliSARcet onitril e, The crude product waspurified
by preparative HPLC (Sunfire(tn), Gadient: 10-40%
acetonitrile in 0.2% aqueous TFA). The fractions

cont ai ni ng the desired conpound were evaporated to
dryness to afford the titled conmpound. Yield 0.1 16 g.
mz 677 (MtH) + (APCI) 1HNMR (400 MHz, D6- DMSO, 900C) d
11.28 (s, IH), 8.04 (d, J =8.2 Hz, IH, 7.91 (s, IH),
7.80 (d, J =5.4 Hz, |H), 7.52 - 7.42 (m 3H), 7.38 -
7.35 (m |H, 7.25 (t J =7.7H, IH, 6.94 (d, J =

P —, A ~rN 7
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é%ﬂﬁ%?%tf P

(100 nL), the organic phase was washed with brine (2 x
100 nl), dried over sodiumsul phate, filtered and then

werapooased. The resulting gumwas purified byPGI/GB2@9I/000443

gel chromatography eluting with 47.5:47.5:5

I sohexane: ethyl acetate:trigghylamne to 95:5 et hyl
acetate:triethylam ne gradient. The fractions

cont ai ni ng product were conbi ned, toluene (200 nlL) was
Roeieie Exiieatiom and Blegisrw blsttigor at ed under reduced

LRy Br L LG cromBUAR  abogy ) o 24

hbins tHoG-viRivBex tIﬁ@ﬁhesim?st&ﬂe PBS (bH)7.4) ikBbated fdrd fumutes in lysis

ﬁ{igfer e83 Shr, 7§7_ % ‘fgﬂ;mgt 2130, %' ‘Vsz§§1;1 ang §5% sodium
2 7

?goxy%}'l_ﬁ'lat@ %htlgzthe %ﬂ)ztgas% rhﬂlﬁlif}t_érs lezhip%%tﬂ_l 3 8!1%/51(11( Egro‘?lg_bn, ug/ml and

0.17vnoel/I1. flenybmetBidsulphoylflaorided8 audy Hai)ested. 96ell d]ysdtes were

.7 Hz, . f . .
g?m?ge?lieg %@gﬂ?%%sogm@m (P.55¢ Belesy Bandalin PRuoplys, Sgntiessle
Aft@txﬁoﬁogetgéa%%ﬁstﬁé EphlePWeRARARFuged at 20, OOO g for 10 minutes
net hyl ) phenet hyl am no) - | - hydr oxyet hyI ) - 4- hydr oxyb
efnéf&% dl]hemuazmai@csawrpreom@ocrﬁd eid IstSNﬁCb alc R03€ e Protein conceéntrations

gg% f lff ong %& eltcsglg% 35? q%}%?R %3Pf(§em asthy (B dedqt Patbratories, Hemel

t!néﬁh SS¥E tekn Ibidids, bafipths BoatMing [Sous] dmdet @Bt lysat
(QZl Pgn)lb)lﬂéglnﬁfl azlgl 1‘?gngrngt ﬁanone l(gxa#'gl e 72, yoae

oec)led( o 19 agyo% rSIE&EMIty& mide geomd Sibgeckadviouelectyqpioresis.

8%0'@5925? szeg% gt&egls Q Eﬁy?e Cyg\ep'ng):ﬁprgeg N AItnq I‘:%ﬁ‘ﬁ%q eBl%QClgr?ces Itd,

ahhleome SttGilaUK)tia thsfn busitt (3embPL dlydine, Aﬂ,&ﬂihmbML 'ris-Base,
of saturated sodi umthiosul phate solutio

3Fpungtharcls satudDBT ‘GaPBohatstngs 8| tsﬁnSBilPt(%arwgqr %m)&raé%wm -Rad

E&ﬁo&ﬁ%ﬁes( zlgermsl) H\é@lgsttegc? ’Epci)dgeﬁzo?xgg fopq Hllst étnég’C Membranes
xture stirred vigorous e aqueou

whmteashas asé phgrmiredbaad inreklbeldng &dffet (IIK &hhaBuf&mi Salme (TBS),

K0T dD e el R o B G Shbscquently

Fa8lel tnRe 'tﬁinesdfok &d Iﬁ’i&ﬁﬁfes P daliiThs vl frat QX fFB'St e&xﬁetﬂl%nﬁween 20).

evaporated in vacuo. The residué was dissol ved
¢ tramblranes wedry mcabat:d m‘dnqnodiyo(lmdl) bt gntiaAd1 receptor or anti-AT2

/2),- 7-( 2 ami no-1 - hy
i enas, poBROTER dtn ABoBY Shyee i Jlpoking ds Afer ovemigh
(V610404 744, the tAsHbands weilceRadhed (3. dedcaded\BF et diiNincubated

added and the mixture stirred for 5 min before cool i ng

withanti irghbiblath secscdarumnbmdmﬂ@ﬁwm Biesciaoce3 g1 épo%fgr 1 hour
5t r%om gglggratﬁ@eét@dﬁ?ﬁalewg % \\')\v%ge Eﬁn\’\@ 519(% Egmﬁﬁg detection was

Irrre verni ent was eva ora
y@t.‘dimedmy |1fICLﬂﬁth ntheagembraged ifea lgﬁhmab rigMECOgRa@pksn blotting
eluting with 94.5:5:0.5 to 89:10:1 DCM net hanol : ' 880°
defertions Eepsent a(Ameshant Bihacaceskt iBWs exposed nithg 2  Biomax

ST PIETRLEA A3 F,

G adi ent: 10-35% acetonitrile in 0.2% aqueous TFA).
The fractjons e\C,é?“ ai ni ng product were conbi ned,
46 4AE the residue triturated with

Sttt Mol Sobpglec el IS gy on

Mmcgelneu@w&pas@ﬁﬂ})ssmy (Protega Cotp, Ipulimmptef) UK, adeqrding to the
A2 gl i o b g s

(dd, J = 8.5, 4.9 Hz, IH), 4.33 - 4.26 (m 2H), 3.72 -
3.59 (m 6H), 3.28 - 3.01 (m 10H), 2.88 (d, J = 6.9
Hz, 2H), 2.11 - 1.95 (m 3H), 1.84 - 1.69 (m 2H),
0.95 (d, J = 6.7 Hz, 6H). Five exchangeabl e protons
not observed. Exanple 73 (

) 7 (2 (2 Fluoro 3- ((4 (5 |sopropylth|ophene 2- car bony
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301H NMR (400 MHz, D6-DMSO, 900C) d 8.17 (d, J = 10.0
Hz, IH), 7.51 (s, |H), 7.44 - 7.33 (m 4H), 7.14 (d,

w@20081@9%f, |IH), 7.00 (d, J = 8.2 Hz, IH), 6.5ECT/GB20)9/600443

10.0 Hz, IH), 5.38 - 5.33 (m IH), 4.28 (s, 2H), 3.78
- 3.74 (m 2H), 4.13 - 3.4724m 4H), 3.28 (t, J = 8.2

Hz, 2H), 3.21 - 3.00 (m 9H), 2.09 - 1.99 (m 2H)),

1.84 - 1.72 (m. 2H), 1.26 (d, J = 6.8 Hz, 6H). Six
BxenimgeaBhsissotBrs Cellnygerediswsicdising bppie/ BT and counted.
ggﬁs;/ p)%f F;grgv)ggh)levégi@ 'Qectkdlifto(od Gell PRRS WY b A4PLEmRERB/G2 at
chrezaspions [on5).0rtd Spa idthelpreschaxyr) shsemetdfyl0aminnb). angiotensin
dr oxyet hyl ) - 8- hydr oxyqui nol i n- 2(1 H) - one

ﬁ-, tatalivyoligpe &é@{la%{cg % and 48 hours. After incubation, caspase-3/7 Z-DEVD-

B3 Gositols AL D SRERRAEh el PPl oM repgept atone,
adtesht@Oanited the aftiISRENGIdRE @iziofensin I Fluorescence was measured

(2, 3-di fluoro-4-net hoxyphenyl)acetic acid (1.18 g) in .
©CRy (Bhewry qyer ang¥ hown@eried awsingna idvosidr| Gieaat wepefigorimeter

T AT i The, react i.oF
ML AR S, B UL by B el o Sy GBI bt 485
#d\n diisdomixpvelesgthddedsnnthe reacti on was all owed to
warmto RT and stirred for 1 h. The reaction was
poured onto ice. The resulting aqueous sol ution was
. ' DCM (5 x 50 nL). The aqueous phase was

'?ﬁgﬁggk??éﬁ%id with ethyl acetate (3 x 100 nL). The
Holawm iFibrs ptaceions folkmesdabermietied of Wadlnegshedd (Hollingshepder al

dr i oV gnesi um sul phate, filtered and
gb%é%%édiglf%?g¥gﬁythe subtitled compound as a tan
solid. Yield 1.09 g. 1HNVR (400 Mz, D6-DMBO) d 12.43
(s, IH, 10.24 (s, IH, 6.91 (td, J = 8.3, 2.1 Hz,
Phdparddion df (oldow fibres8. 3, 1.8 Hz, | 3.54 (s, 2H).b) 2

H) ,
-0 fl 0- 4- ( 2- hydr hyl ),phenol A | uti on of .
By e GBI (At Bl o 8 LBRS! FSUpH D Rugoffy o inner
%e%g‘%%gﬁﬁg?gf%% BS apah W& 18ds) were flushed throu%h with 70%

2-(2, 3- - hydroxyphenyl ) acetic acid (exanple
Gtiianod wsipg @) blpnt. 28 gy)gei neetlstand Ml siviingeaFip2s wery then immersed

. oand t r ltin ) xfure was allo Jo.warmto .. .
r oz dthebi b 72 chebiybed Hrdfibeft thvReh SURER R distitiea
Whieh) o8 tthanaltoclBeed\ers 10abBinang, hefsredsasifg ckNeusRhyiend, fibres
evaporated. The residue was purified by silica

N

I
wpreoesiod (arghgh avith RRYGA) @iltre suskinan@ebs RYICE-7, T47D, and

15107 -%Itﬁ-.z%?) alepé/ knt?o%l%éa& ftd rf%géseegtdeng—'lﬁgs fof’ acd toog.% x10° cells/ml.
contal nit ng produc wer e COI"IJ’OI ne andl evaporate 1o

Bibws vidre tisamlicat-beatedcarmpat nateAslsvdnidt aced| ih PetrYdBhes ¢br@aining 3
g, 1H NVR (300 MHz, D6-DVBO) d 10.08 (s, IH), 6.87

10} gf thg cell gppyopmate mgdiumyy 5. 69 (td, J = 8.4, 1.9 He,

IH), 4.68 (t, J = 5.3 Hz, IH), 3.58 - 3.49 (m 2H),

2.66 (t, J = 7.0 Hz, 2H). c) «

Do (tdst( e 2efficatyhoX ytht haxthpd Def@edidel itovivah ecel-lpeddiatibres were

e T PO TN R .
crﬁ?LEA)@&}tg&iB{&/gﬂ?%&% Mo%ﬁmw[ﬁd'ahgio%@ﬂm i RReLe: 4

nmL). The resulting suspension was
heated at 900C for 18 h. The reaction was allowed to

0Ql F red into water (100 nL). The aqueous
&#ﬁﬁﬁkgﬁmv 4 ted with diethylether (3 x 100 ml).
The conbi ned organi c solutions were washed with water
(200 nmL) and brine (200 nL), dried over nagnesi um
sulfate, filtered and evaporated. The crude materi al
was purified by silica gel chromatography eluting with
I sohexane to 1:1 ethyl acetate:isohexane gradient. The
fractions containing product were conbi ned and
evaporated to give the subtitled conmpound as a yell ow
oil. Yield 0.49 g. 1H NWR (400 MHz, D6-DMSO d 7.06 -
6.93 (m 2H), 4.81 (t, J =5.1 Hz, IH), 4.70 (t, J =

N =~ ~ NN v
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A sol ution of 3-(brononethyl)-2-chl orobenzoic acid
(6.39 g) in DVF (75 nmL) was treated with a solution of

wW@oiadeioem cyani de (3.34 g) in water (25 nmL) arPdI/GBe009/000443

resulting solution was stirred at room tenperature

overni ght. The m xture was ggluted with water and

ext racted twice with ethyl acetate. The organi c phases
re di scarded, whilst the aqueous phase was carefully

§@Hdp$4eédh%1(t"h fesn cesmentse tVers drabaicdr plc 33 din( owltyye) medium

|
LR P90, AL P B Bk 5Dy Wi i
Fowes wetdh amplanied ustophasmimals wexder andeethesini(2% Ioflaomint Three
RSB S i S DG PR PR il Moo,
QRS 1@%‘131)(1@& Qu %oﬂ@@ﬂ)@ﬁﬂaﬂ%u%uds}%r)aérﬁ & %&Raﬁe%w(f 1) @fed ﬁlto each

vacuo ford the crude subtiitled conmpound as” a pal e
briovah Fliipdimplangs,d smdmngwlomvw\ma@m@ooughlzhe £hdn M@)usqulature

P&a? g \&)ngraya‘]bggm(lqﬁ ’th,_ %'qibr?é Y_xﬁf@ Ql,gﬁed IEtOl@l (pgnto?ﬁﬁﬂ ca’vity and both
pxidiezgwaR! Eofdofn MhehilRbstiréedips (Harvard Instruments, Edenbridge

3- (Car boxynet hyl ) - 2- chl or.obenzoi ¢ aci d_Pot assi um
r B e Tnplagfrea ginail icazie vap g@dpidprsally. Theddhaey wege implanted

gnga ?@beoéor%d -l%]lld?{‘%f? Tzc%gf‘ﬁ. n e{lﬁ% }fé %‘81 f;}ﬁ_%%rp‘gas closed

itk mesllic sutngsaipgt i on was heated at reflux for 2
hours, then allowed to cool overnight. The m xture was
concentrated in vacuo to renove the ethanol and then

thb&?gré%;lghtwater and washed twi ce with ethyl
acet The organi ¢ phases were discarded, whilst the

b{ﬁ%bﬂé/gmuﬁevwlalsolm fibfei iggplands Wletejlmmtﬁdhvm‘toﬁéétﬁ/ (Rt@d7mg/kg

Q%gqrg@@( ?:[r%l}%i I d angz cglg@ grtlj \Qteﬂaéfgﬁ%egetm} eous?y) 'che per

ARNFH sBUSayIBORRE]] Wingalh PR @eibdCRARENAI0AS. 24 hdihrs/aﬁéme last
to afford the crude subtitled conpound as a yello

wagatign, aemmau; werg1k1ged bis egrdeal elislpgatiog)and the fibres Were recovered

A1 TaPORSR r O TP RIS R 3015 68r 3

waduteglded portionwi se over 5 mnutes to a suspension
of 3-(carboxymethyl)-2-chl orobenzoic acid (exanple 80,
step b) (4.1 1 9g) in dry THF (100 nL) at room
T ng suspensi on was
ARG Yf oL B PR BPEE, So e her
ﬁ‘,e]:htvmbﬂntg Wasf ﬂnelaeufealr uﬁﬁ)g mmcnmﬁsd M’ﬁ'ﬂ aad:dyomiﬂest weoonicubated in

AR STRSHE L, Fumied ST 5 A .57 e

951% © 8% &D, Brti&ss. ﬁﬁ%eg%eﬂ Was aéﬁﬁ%téél' hatd odi Et@ﬁter@l'fered 2.5%

et hanol to give a solution, which was then
pl@ltmmm salpbatei(f.9gNafd, €4 ggirvienans yulpjate Tih&0Gyl wptonhwas added.

fied by fla h I | yt i th
SHEHBERGNGTe PR Ere St el ARG Dt ity § e taflipens te
foRbidd Sddeq nmwgro@&nﬁle\@ﬁlﬁﬁtes(ﬂﬂ%ﬁ) wd £1ddd hnd4ibdes were stored
d) 2- Chl or 0- 3- ( 2- hydr oxyet hyl ) benzal dehyde Manganese

{or\) ﬁmh@s( 2de 4( howsat 4§ mﬁgclaﬁbl@dwa@transi@md toom vedll in a 24 well

éf&{ez gfl Oléa;ff ?1%51 él}%ﬁil ? % E) hen % }rg #l ngéﬁg';p s&lphomde

(880 O;ﬂ%{%nﬁld@& toesach tvrdll 8l e f&ﬁﬁkirﬁﬁ%@t ék@acted. An
over ni g t he m xture was then concentrated onto

aliquiot 61 99pb) fpum ichéledel yds|trenbifookd torad6 grabiblgteamdsiblprbance read
eluted with 25% et hyl acetate in isohexane to afford

the subtitled conmpound as a white crystalline solid.

Yield 0.223 g. 1HNVR(400 MHz, CDCl 3) d 10.54 (d, J =

0.8 Hz, IH), 7.83 (dd, J =7.7, 1.5 Hz, IH), 7.55 (dd,
J=7.7, 1.8 Hz, IH), 7.35 (t, J =7.6 Hz, IH), 3.94

(dd, J=11.0, 6.4 Hz, 2H), 3.11 (t, J = 6.6 Hz, 2H),

1.46 (t, J = 4.9 Hz, IH. e)

(9 (2 Chl or 0- 3- (2- hydroxyet hyl ) benzyl) -1 -oxa-4, 9-di aza

- — = T
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IH, 7.09 (ddd, J = 7.4, 4.9, 1.2 Hz, IH), 3.06

(septet, J =6.9 Hz, IH, 1.31 (d, J=6.9 Hz, 6H). b)
wQ2d08om9epyl pyri di ne 1- oxi deMCPBA (22.0 g) wasP@Odseoonn00443

a solution of 2-isopropyl pyridine (exanple 85, step a)

(9.1 g) in DCM (250 nL) andpyhe resulting m xture

stirred for 3 h. The reaction m xture was washed wth

saturated sodi um bi carbonate solution (4 x 100 nL) and

B |5A@n(n101§m&)a Mylégpkagr iAsdersv photoowtniom raigkqptiate ereader (Thermo

f
TS R R B T
nmet hanol in ethyl acetate gradient. The fractions

ont ai ni ng product were combi ned and evaporated to
Q d conpound as a yellowooil. Yield 3.9

s £ oGS A i 8500 51
PleJF—UH)e,Hs? "Bﬁmeur?ca’ll% \@ane ﬂTd)wedBtoS@ro@xsﬁm 4tweeks 3withddz hormone

IH), 1.20 (d, J =7 6H) . ©
BINPSEp SERAET Bie rﬁ%ﬁwqdrweéc $- w@iq@vpl@ﬁ o4 7Bcqastndiel valerate (0.1

é’f’bﬁé%pg%‘%ﬁé’@t)r quseega S 8%(%%\%&\1}9 D ﬁ% s Bégast Cance;b]){es( 7(16) §{1 097-

)0 (ZOOBQMO(‘ 4Qurthgr Swvdeltsh Animalslvéra gnonitotad éilyafor general health,
Qﬁisi;%\‘g’ for 5 mn. Diethylcarbanoyl chloride (1.2 ()i
A T R e g L g was pppasured 3 times
| 0
ﬁméla};@gécﬁggtﬁ asﬁﬁé Qﬁlgﬁgﬁs};%(ggﬁgﬁ@% ?\%&@ 9%1?&1%(1%9 @ J%GWE'M where L
frady Y sareethe wejoaraulechiznrddiineteas) uespretipélas é)rmt wuarrma dvolumes

b SR el iR Sl s oD 24 o e B8 il Broups of 8

Ul mﬁ@tgﬁ‘ouﬂ iNtice FRfle &Bﬁe@ﬁ? REbAk AR oud Hx?]écftlbﬁﬁbf RB3 V2 BY sterile

silica chr onat ogra el uting w

FB3 h@&’emlé &t Hodes aefe i3 famaelgin . egkai @7n1gm01/Kg) and

r£.¢C and orate e th
DB Rl oL S PREY PG iy VG, bR, Goptrol mice
ddvEdMstdyitd RS, )AtliHe NMRnin3B6h Miizhe GhIdly, 3hinthly whfe Ghcrificed by

=7.8H, IH, 7.51(dd, J =76, 0.9 H, IH, 7 39
?eaalcal‘]dmfogatpn Redptiyg bodp)weights (%)(\g@rﬁt@{cu’lajed-ag (Wtigh) X 100,
Albrsh it PopegeRytitaln b nt ot PREPHBI Lo Rl 8 frament

indiaiono Ngt i tamoof vﬁ}unm) wras paplquilated i |an o‘vit—t/n [ bvhel(eeYa npl the tumour

p_C) t hanol
Valtge et ABY et e Gt VR dnhed omovs bpime %tahe giprtypidfrgtment, and
Spr@88dad Lp&B-liadeHLMA. The m xture was cautiously
pour ed |nto sodium hydrOX| de solution (10M 50 niL) and
stirred at RT overnight. The reaction was concentrated

g S%,t ‘Z H adJ usted to 5 using 2M HO sol ution. The
%f GUEP S Gre was extracted with chl oroform (3 x 100

Rt} weld @hd%éﬁlﬁfirltﬁlsﬁ)@ftlﬂfltlﬁlﬁu&\ﬁﬁlew@@'ﬁﬂtﬁkﬁld%re%ﬁ’ﬁrﬁ@{awﬂlt in blood
brine (100 nl), dried over sodium sul phate, filtere
DIRgHUES agsaysaFemateoWisturaratsheere flyst acckimatisndoinadling and the blood

s elibet oy, g yefiie Sttty "Bl g in me

congcidus imihdﬂ?- wab kdbterdil28 sygPh Ment Beiendifid (Eﬁ’rpoiaﬁ)on (Torrington
1.22 (d, J 6.9 Hz, 6H). One exchangeabl e proton not
Gbs QSdeCO@) 6+ tail cuff system in which the animals were held in warmed

S diR rg_ feogl%o& %lr&g&re) éga W kRN ZWdndis Ve 4irSr ShRifi€ed and

spiro

theio fhrasgdyblpyd ipekissurg tylk@nrr’edsfbﬁntwaiment They were then briefly removed
7- Azabenzotr.i azal l) - N.N ', N ) )

& ‘%‘etp? AFRAHATY f%rﬁcdﬁi%&%ﬂf &'%36%/{?&% Shimgkedn stergy Rk (0-1ml).

added to a sol ution of

9-(3-(2-(/erf-butyldinethylsilyloxy)ethyl)-2-fluoroben

zyl)-1-oxa-4,9- diazaspiro[5.5]undecane (exanple 78,

step d) (0.17 g), 6-isopropylpicolinic acid (exanple

85, step d) (0.07 g) and triethylamne (0.22 nL) in

DNF (7 nL) at CDC The resultlng yeIIom1squt|on was

a .- o e
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ditrifluoroacetate a) ferf-Butyl
4- (cyanonet hyl ) - 4- hydr oxypi peri di ne-1-carboxylate A

w@od0atto39s0 of fer/-butyl PCT/GB2009/000443

| - oxa- 6- azaspi ro[ 2. 5] oct ane- 6-carboxylate (2 g) in DWW
(20 m.) was treated with paggassi um cyani de (0.672 Q)
and the resultant mxture stirred at 200C for 4 days.

The m xture was partitioned between ethyl acetate and
Gentrads r@fﬁéfedrlgléﬁuaéoneaﬁé@omsmw@ret thicoetakgn At Btgrias over a
m hat e

e Bl R TR G o THEPETRTRE baS BPealfliaiy for3

dawgs. purifi ed by flash silica chromatography using 60%

ethyl acetate in isohexane as solvent. Pure fractions

were evaporated to dryness to afford the subtitled

&99@%[‘ nal}@z?l d 1.18 g. 1H NWR (400 MHz, CDO 3) d 3.95

- 3.85 2H), 3.19 - 3.10 (m 2H), 2.54 (s, 2H),

All 816ta(w¢re Iplfbsentbd?fﬁ meafls 65K Statidtifjal amalglas (veas p@t—i))rmm using one-

fert

iy SN Kol e spss ohg dlegifipprteri i ie AP s L test was
1504 Ufor Ofhe OflodeSlebpdddt Ydurves. A P value less than 0.05 was considered

4- (cyanonet hyl ) - 4 hydr oxypi peri di ne-1|-carboxyl ate

Lictipghesiggficattep a) (1.4 g) in a nixture of ethanol

(20 nL.) and acetic acid (20 nL) was hydrogenated at 4

at nospherespressure of hydrogen in the presence of

@zhahmmg(mva,s,@,xbﬂ;ay(o 25 g) for 4 hours. The catal yst

was filtered off gpd the solvents renoved under

Thegnetbad peedsis REM THeell BEasiRRasi R (%lzﬁmp?m GABNOLECHES?)- This
sl RgBRUSE 5.8 L P98 1B 8 Bt
motuentt mewdparea etk paeteing (@M qzenee@; Uram t the affdgeitgeth-Holm-

e UATD) Papiee SRR pR oA ATy BiRgR T Oy )

ridine- I carboxyl ate Chl oroacetyl chloride (0.483 ni)
was added dropwi se over 10 mnutes to a vigorously
BEMr ¢®d;|ednmt:m;ﬂ wee placd iof 9G-wel phates and 100 pl of prewarmed serum-

2- 4-.hyd I
fie Birptil 3oL e oSy BicPhenth Rt B BPYHeThE EGM tayer
AR 1 1201t A $65dH B pérBRRS Medid wid reéilo vl 2881180 6] bR sepinefee medium
The m xture was then stirred at 00C for 45

%dﬂ@ltt@)sfhﬁ evelle obcthe Poewelt adate hawsing benipserit et ul of jaedium
R MU
iacubseedpat A 0Chn adl% QOO Yedr hymidifshinsubdtoafor 24h. After removing

romat ogr.aphy el uting w.th etate Pur e
qeﬁa@t% Hesidiette iBsabarhiiaung Wlé%lﬁ%os Stgsest was tFolaged into a 96-

xgéip:ph&é %%m%grﬂi’é’ ¢l DBl iftiod hkd IHRAbet H: 178PED) 30 min.

ert-
OelbwbatihadxiavalelGhchiugh s EH] 6.t6¢ Hotenafdaginsent bore iaths way,

\ sol ution f tert-bu
GipdectbirORiGh it RS omen s 0% PeroRSERt fiogesopuse using
e@ﬁ@@’ﬂ'@) Qflt%r AP It GHifRa BhofifheRr YBM®G Weoﬁ}"’%cﬁéﬂmg to
was added dropw se over 6 hours to a refluxing
mfan’fereofs ipdtugtiebsum tert - but oxi de (IMin
tert-butanol, 3 nL) and dry THF (60 nL). At the end of
the addition the m xture was heated at reflux for a
E}kﬂhﬁﬂl@B mésmlaph@@aﬁaéhxtdaﬁﬁtscool ed to room
erature. The mxture was partitioned between ethyl]
wpeaniagth viiante Werh éasgﬁgalnthé mgsjee sepsney 12 dpsenibed above.

d h t n a
FRGaTC I R H S uutioh S5 Oy, BF SR ForRERRGT A Rrgvicusly
afforded the subtitl ed compound. Yield 0.1 17 g. 1HNWR
(400 MHz, D6-DMSO) d 7.67 (s, IH, 4.01 (s, 2H), 3.57
(d, J =13.1 Hz, 2H), 3.1 1 (dd, J = 9.6, 4.2 Hz, 2H),
3.05 - 2295 (m 2H), 1.85 - 1.76 (m 4H), 1.38 (s,
9H), 1.37 - 1.32 (m 2H). e) tert-Butyl
7- oxa- 3, 10 dlazasplro[S 6]dodecane 3 carboxylate

-~ - o o C e—y - "~ NN \ S

l
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m xture was extracted twice with ethyl acetate, the
conbi ned organics were washed with saturated sodi um

whe@anmosat e sol ution, dried over sodi um sul phBCBEGBR®9/000443

filtered. Acetic acid (0.025 m) was added to this
solution and the solvent thga renoved under reduced
pressure. The residue wasdi ssolved in nmethanol (3 ni)
and added to a solution of

prbljshed @approathes- fogether tvoith yi degres of igtdllyctco}&lyjatitude- Firstly, the

6
Bl ALY WOy Ta “id TR Rote RERRICed o ittty epy and
varifBhClightdclsedel intlio NIBIt datyts abingrd @u(snr kadicly) Sewandly, the
added .in one portion.

reaction m xture
aleprgefdyciqseﬁ of o Brdlan ﬂffe?egmav dHpIARRLOSY @ﬁwéﬂ?%%éi% ({95 was
u S e t b
R oo W i e Sl o St P on oo Efbsed. (i
hyxﬂmplluhm) ort heriedr(hzdriophétag)eresidaes 1drthed/hoieesch;onid>lg¢nle Reference

ul phate,. filtered and oIv ved unde
Rl et e Ladif oo Rt it Pps oV AB i Brging gerino acids
Ednﬁ& Be $bdd t%%uﬁ&[ﬁ%%@ﬁfﬁﬁﬁy By i R % 6EL &80 inithis way generate
di chl oronet hane with 1% 8}6 aqueous anmoni a as
g gbspefaced ivewherge in eﬁserwler@a@vmpmr of these expirsyd arwineoresidues
affggd the ubtltled com UT Yield. 0.28 g. nmlz 806
rgsu& A{Bél ssk} unogénic ‘whole'scFv protein.

)-5-(2-(2- (2 Fluoro 3-((4-(2-isopropyl thiazole-4-carbo

1) -1 - 3 4’ 9- . . . . .
g%agéagi@i%;ﬁwe sbsHasienn vore inykided githes wid 91 oue. ofdhe (i p(hence
| d i
o ATk OBy B BY oot VRSN MSEA b OB i
{eRidd@stimthpsd tworpositiond we2 cuin)pletely andeded ecmss Gdutsilbgroups of

of -5-(1 - . .
b rﬁ@kﬂ%lﬁdp ﬁem}%nﬁeﬂwb% flisslopure of Pedlag (gw5a).
-((4-(2-1isopropyl thiazol e-4-carbonyl)- 1-oxa-4,9-

di azaspi ro[ 5. 5] undecan- 9-yl ) et hyl ) phenyl ) - 2- net hyl

A three 06 Jret yohgni ®dhadiaois ydpmtifiefl bythig @ppi))adn Y@ end vard,

R B nPigh Qe Lo et Tererls Pt o gore sronely

BPEVEA thanehe e iRyied steer2m aauced. pressure and the
crude product was purified by preparative HPLC

(Sunfire(tm, Gadient: 10-40% acetonitrile in 0.2%

T f t
B0 S0 S R SRk NGoE A SR Bt NP Bl orkc regions
T:d»rttzluﬁ@ﬂ Wﬁﬂﬁﬂﬂhﬁd/an?iblelmaﬁy ﬂﬂcﬁv@labﬂd Kglﬁ%a{ﬂ‘s’lhfﬂ)otde{rAE(ﬁlrc)duce the
1H NVR (400 DVSO, 900C) d 8.14 (d, J =
hwnamvfrp vaylagts I(I§CY| i var3 5 Howeyer ghg hvmmsed yassagt (Vtar4 glso has

%”Jf“ﬁﬁlaz‘f‘ﬁ@“ %ﬂ%ﬁwﬁhe%%@%%ﬁzm 5, 488-(g. 31 i

(m IH, 4. 34 (s, 369(5 4H) 365(5, 2H)

56 - 3.43 ) . 3.15 - 3.06
)(ﬁ‘ﬁ’ gEﬁ)S,Oféh%‘é‘”ﬂaﬁg%’sva{WPtSm as f}?ﬁg‘g 1. 72 (m 2H),
1.52 (s, 6H), 1.34 (d, J = 7.8 Hz, 6H). Six

exchangeabl e protons not observed. Exanpl e 93
(A~ HOCY( @ dBdny | t hi ophene- S-car bonyO- | - oxa™”- di azaspi

fS.
goflugkggﬁgﬁqﬁh§¥i§$ﬁ§¥ﬁ$ hydr oxyet hyl ) - 4- hydr oxybei i z

o[ d] t iriroIoR2 a(aﬁwwmmﬂr YROKrKG oacet at e a)

(5-Eth Ithlophen -yl ) (9-(3-fluoro-5-(2-hydroxyethyl)b
enzyl 3-BYDY

dlaza anone HATU (0. 449 g)
was ad t%ﬁ#ﬁlgée ggﬁﬁggﬁ éigﬁéglutlon at 00C of
2-(3-(1-oxa-4,9-
diazaspiro[5.5]undecan-9-y|nethyl)-5-f|uorophenyl)etha
nol (exanple 55, step c¢c) (0.28 g) and 5-

et hyl t hi ophene- 3-carboxylic acid (0.142 g) and
triethylamne (0.506 nL) in DM (10 nL). The m xture
was then stlrred at 200C for 1 hour The reactlon

e . 1 . o o
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Tol uene (30 nL) was added and the sol vents evaporat ed
under reduced pressure. The residue was azeotroped

WO M0020384 h acetonitrile to yield the subtitl ePCT/GB2009/000443

conmpound. Yield 0.950 g. mz 295 (M+H) +(APClI) b)

(5- Et hyl t hi ophen-3-yl) (9-(43%! uoro-3-(2-hydroxyethyl)b
enzyl)-l-oxa 4, 9-

di azas undecan- 4-yl ) net hanone2- ( 5- ( Br ononet hyl
) - 2- fI&&P (&éﬂN&E&anol (exanpl e 47, step a) (0.171

g) was; %ﬁ[@ﬁ% Lon of
(5-ethy I'ophen-3- #% -oxa-4, 9-di azaspi ro[ 5. 5] undeca

n-4-yl ) met hanonetri fl uoroacetate (exanple 99, step a)
(0.3 g) and triethylamne (0.410 m) in acetonitrile
(15 nﬁ¥4and the ntxture stirred at 200C for 2 hours.
The s¢gf Q@ﬁg ted under reduced pressure and
t he resi ue partltlone bet ween et hyl acetate and

sat ur ¥FHOR2AVIDA DY GETINTEOKTREE ut i on. The organi c

| ayer ver sodi um sul phate, filtered and the
soYveH&ﬁgygééﬁg? d under reduceg pressure. The crude
pr odust Oms) : RIS S edTRYSElashvisi | | ca chromat ogr aphy.
using 1%triethylam ne and 2% net hanol in

di chl ¥lé&mR%h RIsERol vent . Pure fractions were

evapoy Al afford the subtitled
corrpoungﬁﬂﬁ @Wéﬁi z 447 (M+H) +(APCl) c)
(if)-7-(2-(5-((4-(5- Ethylthlophene 3-carbonyl)-1-oxa-4

9- di azaspi re%S 5] undecan- 9-
T3 g of iovisalgbh Bt iyl afrlisdyumatispdrGRYBEHIG Y 4 variant 3
th{%g?ﬁ‘ﬁ%[sﬂ])\%ﬂh@?&'ur@{zﬁw one ditrifluoroacetate A

ut i on
(5-et hyl t hi ophen-3-yl) (9- (4 fl uoro-3-(2-hydroxyethyl)b
enzyl ) - -oxzt:t 4,9-

‘A
o

S20x @igatsone (exanpl e 99,

?ﬁ@ﬁ’ctﬁf)t 0P t}?e }Qﬂndtééd%waﬁt% deﬁs}u&l@ﬁnttﬁ@ﬂﬁl‘%%lﬂg idays:
trlfluoroacetlc acid (0.035 m) fol

Dess-Martin perlodlnane (0. 285 9) and the resultant

ixture stirr 200C.for 40 reaction
S diae o uarah SR DGR ool phat e

Al gtk 0RqletBedvbraafihtBediset aye BhieOHbtoN BictHRSIOAY §Bothell, WA,
solution (20 nL) and ethyl acetate (30 nL) and stirred
US40 ead éntgerpise istorfi bastesial proteingxpragsien wastos upseana drom a His-

I c

bt et BB A ol SE I L AL RO RERE T VEctor used

thelvded @V@hp&@ﬁhltd.l targetinghlatder aBgudnict tiedt dsl cleé«zai b3z simitpeptidase
(0.026 M) was added to this solution and t
@ftﬂr\femttlraeﬂwr@me&ua faase Hetheckastosiab deslr eTherﬁléﬂled person will

gﬁ%g ét‘%il tgiﬁtsoffﬂbts SRt vERTELAAAY bé Fsdl-o FRuATARAIDs of the
veytiofr ( 2- am no- | - hydr oxyet hyl ) - 4- hydr oxybenzo[ d] t hi az
-2(3H)-one hydrochl oride (W2007027134, exanple 1,
step d) (0.176 g) and acetic acid (0.026 m) in
ThdsB trahSforiedf Lt HCells k-
bathgﬁ%uéégg?%% W th sodﬁﬁﬁ%g§gﬁgﬁg§%hydrldﬁﬁe 5 (Merc
))Vag'éh}a acomtiingdo meaniufachierer’ e poatechl ablaing wers votutmely grown inLB

d & 200C h Th
Qb:)eat { 4 o?"ﬁ 3 Igtg/jﬁ%eu o ‘fm}“éﬁuglé% 34 mg/litre
@ﬁﬁ*g‘“@nlaﬂd BrbEir 3Rpibdionarasaiisd otk alsm§xt1nr Badtéifal cultures,
wasne

a mxture of saturated brine (10 nL) and
grawifar dhewdinA bebladidasks at X5 Cuthrotsin produgtion Wesethen induced

L AR hEb Y 5E 1P, R oChnd Bhe SR Pl g o hcH 25nc.

resi due was azeotroped tmnce Wi th acetonltrlle The
crude product was purified by preparative HPLC
(Sunfire(tm, Gadient: 10-40% acetonitrile in 0.2%
aqueous TFA). The fractions contai ning the desired
conmpound were evaporated to dryness to afford the
t|tIed conpound Yield 0.14 g. (N%FD+ 655 (APCI) 1H

P NN PN N\ A A P —
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3.36-3.26 (m 2 H), 3.24-2.97 (m 2H), 2.85-2.66 (m
4H), 2.03 (d, J = 8.4Hz, 2H), 1.79-1.60 (s, 2H),

waz2e8Adoed (m 8H), 1.34-1.19 (m 4H), 1.06 (sPCBHEB2009/000443

e)

(1 ?)-4-Hydroxy-7-(l-hydroxysg-(7-(4-(2-isopropylthiazo

| e-4-carbonyl) -1 -oxa-4, 9-

di azaspiro[ 5. 5] undecan- 9-yl ) - 2*-di met hyl hept yl am no) et
Byttptieleet[mt]letsiveezo ha ¢8ed inaBetlomam CoullerAbemtic-3di agntrifuge at

s _.ad

008 Lo tor AP GBiiER s 35 nd L Pt e tpenyuspended i 10mi (per
#itr0- dilRZH S e &1@%&@%@ 99 uM "131s2H¢!UT§Hh8| hepl aBBITA. The
(exanpl e 102, step ngzj and %3 - (2-am no-

fesHiiae s%y @@Wﬁ Yerg. th%ﬂ@;@?@é Fd}rtt% PREBFAPP3H) - one

hydr ochl ori de (W0O2007027 134, exanple 1, step d) (0.25

g) with 3A nol ecul ar sieves in anhydrous nethanol (10
ith)prepdre the péniplasntic viestion, theell peletS wiare thdwed amiothedfollowing

b sk LT b LW ige A Rk o6 L meouterlombf By icL. pH

8; 0.1hBviSabPAI @rlM\@ﬁchbé Eu?d 9911\11 rI&IQSGQn qRfY £t ﬁgpéﬂhon was then

vacuo The reS| due was dissolved in’a m xture
@gi@tt@hqm idel fer é@u chinetes befond cpuirifigieg abwﬁidﬁanﬁﬁﬁtfmvéo minutes at
G adi on

ace? % Pﬂ:ﬁt? {%%ig/erg&éfg%ﬁ guqe&;zﬁ?% g@is d))smofl% shock protocol is a

fnodifiddonssie® Bf ainidthed pived Uf tthaVBloRaganihmed taksh from Ausubel et
freeze-dried to give the titled conpound as a

ol G pi@ces i Yotdexligatiloge pan TR SoBD N ork (1989).

D4-MeOH) d 8.50 (s, IH), 7.89 (s, IH, 6.93 (d, J =

8.3Hz, IH), 6.71 (d, J = 8.3Hz, IH), 4.93 (dd, J =

Deriplaghit Hzactibhl) wede ﬂ%n&‘ilﬁﬁred tirotgh) 0.43 uBY fidteRBar{drppriidd, to 1ml

quq)lpoou%edglgls(@nd goltrbr@s gh&rge(é ]SEI)l’C%G 1(Sg]g %rc%ﬁéva%én% g?ngaé)&gi]ﬁcation
J& d )

%g% ?I%Jfﬁgre ﬁﬁ‘gr o)'f(@eﬁabi%lfl" RUSQEANT AR 1RBa6EMRusiFX BUBLR supplied

inh yakr &ﬁy—mma BHer( Riti @dprobpyodtdgemz olles 4esvidtingoehuakd -wis buffer

- -4, 9- . . :
Srrob3nges by passage, Meighn? BR/19 colummy (RharRasal AgHisi b pesviously
Heen) Qcﬁﬂﬁl%éht i gERbhaA¢ JuFrepie sdiflere;. a)(PEtshsslgma P4417). The
9- br onmo- - di net hyl nonanoate To a sol ution of
wisilsiog ﬁ@%‘yﬁmﬁmﬂeve(sshwcqn&)enﬁrﬁectwng 30 0/kDa mplscyagwaight cut off

ut vl it xan t d
S Ao 1 g S TP 5 A v
beaifiydeb dj@@dnﬁﬂngl 00180k SD)S- ﬁ(ﬂ(ﬁlcrﬂaﬁﬁdle géele) bplérfb"rﬂﬁng B’io-l'ﬂa)i protein
was added dropwi se and the resultant m xture

awrYs @Bi arcoriBR@ Py ARSHDHSE G4, g atise bemg converted to 2
h

SR SRAANE ol 4 ileneT el O S otermiin

diwided byatie amldcntap weidhi bﬁtlmbranash‘nm-wﬁmd)@lf il e

solution. The solution was extracted with ethyl

acetate (x 2) then the conbi ned organics were washed

Ié%\’{ ITOlbéd athe' HRALAY SfudRRdiad lﬁ‘fﬁeﬁr%@i)?%wéds ¥ &és@gbé’d] for cellular
apora I'n vacuo. Purlflc tion wa l'ica gel

nivesiom tstghiesp [The edxtinction woefficBol @%cbifdrylgl\éoeetsaié& (dohnstone A,

cl ohexane to give the subtltl d, comp d,a
Tho8 Redummingeliegiisiy dii gprcsoe. o nd o pOxb o Bl vell Scientific
P cAdoss dod7y. (0, J = 7.1Hz, 2H), 3.43-3.37 (m 2H),
1.91-1.80 (m™"2H), 1.56-1.36 (m 4H), 1.39-1.21 (m
9H), 1.15 (s, 6H). b) 9-Brono-2, 2-di net hyl nonan-1 - ol
To a solution of ethyl 9-brono-2,2-di nethyl nonanoat e
(exanpl e 103, step a) (1.27 g) in dry diethyl ether
(40 nmL) at OOC under N2 was added diisobutyl al um ni um
hydride (IMin toluene, 9.5 nL) dropw se. The reaction
m xture was stirred at QC for 1.25 h then quenched by
addi ti on of saturated potassium sodiumtartrate
solution (150 nL). The mi xture was stirred for 15 mn
then extracted with ethyl acetate (x 3) then the
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filtered and the sol vent was evaporated in vacuo. The
resi due was purified by preparative HPLC (Phenonenex

w@ewonoyes) , G adient: 5-40% acetonitrile in 0.BOE/GB2009/000443

aqueous formc acid). The fractions containing product
were conbi ned and freeze-dr3ed to give the subtitled
conpound as a white solid. Yield 0.14 g. mlz 668
%I\/HrH)+ 1H NVR (400 MHz, D6-DMSO) d 8.23 (s, |IH),
s]:mg@fmwzgembzmdwguangﬂ(&t J = 7.9Hz, IH) 7. 60 7. 49

fEE%yn%ﬂn}lﬁe q%%g%?nolkiaﬁf ass&yi &E]lnf%) ?Vm(:irg IS ed o%om 131%){1501‘p 96-

Well, pBRiteé2c3atbd ‘fvith Eptide3 aﬁﬁ @;%%R%WBC(MO’LM @ Sug/ml in

gargqnaie b\:})fe(rrﬁH Q@) ovgméu gt 401 @7@ g coaiedl‘gg]](lsng%a blocked using
%@g&r%%frhrﬂsog%ub YRt (ﬁlﬁﬁﬂﬂg @Qh@r) R6PYR %P RPIOtthé?p@%h\éﬁdthree times
)wth -PRScantaining (0. 1 Yywdy dxpe 20 AS(F2- fathpl &-dikiogl ogdwkerhldzo 1:100

r bonyl
b BB R Yackiod RS ariRgisgh s, Hosgl T et asing: Ay before. A
@Jéé@(ﬁaﬁl HRREOh 2t St hniR Pgs- ﬁ“g% AR dS) was then added (d%hsrceél 1:1000 in

dr oxyet'hoxy) benzal dehyde 2-Br onpet hanol
hlﬂyklag dJuﬁ@t)a&ﬂl@natd&TbWs evere them3wgghedetheee times in PBS-T then

A6 S Pi L RoE yiaen 2o B0 SfriiBcsypties spiujion fag added and
écﬁ&ﬂJ Vt«émweatta rd%v o%tjorrhﬁld 200HiRgRhE foR ng 6PiM% &;ht%glc acid

3 days under argon. e reacfion mxture was cool e

was aatdi:dparsltmﬂ tmdmoﬁaﬁmat( 45IDnmL\)/asamzidldm a plate reading
t.i on 100 The ,or anl ayer S
SR Re Piotein S R O v g AgbE ey ot epane Eppendort
B%hb@ﬁfétér}ea ﬁ%5@@3@%@&1hlsﬁg%eyﬁtﬁlgtl%):eefﬁeﬁnpf(ﬂ AR ScFv of
| ayers were conbi ned, dried over sodi um sul phate
1.V lap eb@it. él?mreszmg@reash@wrumeméZI 0 give the subtitled
conmpound as a yellow oil. Yield 6.4 g. 1H NVR (400
MHz, CDCI3) d 9.90 (s, IH), 7.87-7.81 (m 2H),
s @ BeABe Mon? |'ﬂ)igur4 1-@8 tﬁdﬂ@i wad ificreaddd Wininko péblide antigen in
404397m2§) 1.96 (m IH). b)
resyriaced spRY Heq xy)“@'t zwll vaid) Yapussuian seRy (12D and 11B). It was
I [

%&P@c@&ﬁ# oE?é}VéacP@% {h qgal{ ﬁlfﬁ%én ﬁ%sﬂﬁﬁéi?&k%&% 3fthe murine
fe¥dr axsudtetioxy) he rpzaleﬂle théJY(, exlaatplbeudd8io sthep aayigéric 4 peptide

EoBRRuBHR binia ™ Blairmors i o R LSR Pk dpargf it the

e
shodiedn Stl (it eincfepsdet ar bmdatgjtceﬁaep amtgeadcompared: oidth Teeparent
residu urified by.sil ch t oqr

BiTRS Hr ThE 4 SugBoiaieene e cpE et dha b (EABRY of vard was
1416@11‘@@%1%%&{%6%&5%%%{1& ggvconpound as a viscous
yellow oil. Yield 887 g. 0 1H NWR (400 MHz, CDO 3) d

9.92-9.87 (m IH) 7.89-7.8 1 (m 2H), 7.05-6.98 (m
Blkre 18. $idwd.an8ndifect 2bdhparsod ®f 4mBthe(seFv 2HID) shdléhgligered variant

%%% é&@%t ¥4 vt aggesmysiizd (BMh ferpeyisial hyidamy As-can be
é%élslﬁ)%et h)gl yant’ no; mstﬂ ?k,%é%!)?(l her aﬁ:tm%e é%%gl&]ln P grﬁgft?\g

S A mxture of 2-(4- for ny| phenoxy) et hyl
ée : ha?vrz]s?)%l'lolffg?ﬁn 4 c;mei?éz%tgpzstzcslzg%iga tQ%?zrz? ) r)gstal M!r;lc)i -obalance

1- hydroxyet hyl ) - 4- hydr oxybenzo[ d] t hi azol - 2( 3H) - one
hydrochl ori de (WO2007027 134, exanple 1, step d) (2.0
g) and acetic acid (0.44 nL) in dry DWW (40 nL) was
stirred at RT for 15 mn in the presence of 4A

nol ecul ar sieves. The reaction m xture was cooled to
Q0C and sodi um triacet oxyborohydride (2.2 g) was added
in 4 portions at 2 mn intervals. The resulting
n1xture 0 was stlrred at RT for 1 h D lerl- butyl

T . A ~ o o o N a . S
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m xture was cooled to OOC and sodi um
triacet oxyborohydride (0.163 g) was added and the

worzoovePenas stirred at RT for 18 h. The react PGNGB2009/000443

m xture was filtered and the sol vent was evaporated in
vacuo. The residue was purijied by HPLC (Phenomenex

Gemni (r), Gadient: 5-40% acetonitrile in 0.1%

aqueous form c acid). The fractions containing product
hetaevaowhiamed cmparngdheclrictetistios of biedirgeofithe befty variants and

f%ng? +grfws1ﬁﬁﬁs\g€ Lé?%tlaﬁ_lz : qtngﬁ( Il\/glﬁﬂc% 0 Hll 8 1 A’%t_[gj(a nFO?)ED%?uaﬁtz 9 .Frystal
(\/giérobalaﬁdel) This ﬁ]lﬂloﬁfeaéus(; ;Bf %k&%ptiw&ﬁ ﬁ_kﬂﬂg/ﬁ{g_cﬁal@gd? bg)tlgg‘chlp”

ggﬂ'ld-pllabed qyagg cgy@@ ippgn éﬁ:ﬂna H)0gBiosensgn (@H@rtzgrg)ystal microbalance

Sy R Ay ool Brighel Toile oyl Eyminbifiyg to that
$aquer@hised Onmigerthe originabsarine Hytrydonod, béstinydatet iti the C-terminus,
TSRSy o S AR R Sapo pintpeet o
$8vS 2RI TRON Yhat- \Lvez%xﬁlbﬁecglenﬂ run across the surface of the (%CM chip.
di azaspi ro[ 5. 5] undecan- 9- get hoxy) benzyl am no) et hyl )
Attestgrapathivare o(Ath(I@H)S—deenbl ivtasi fided otoa cmimatoe @)ﬂnges in resonance
t - But
s RLbY s M Fhipdpdemonss 8aHpiips o dlgstgivan o ieen

Dﬁ&nﬁhﬁh‘ﬁdﬁC@ﬂ’\&et@ecu@ﬁﬁﬂ EY baérethéd prabdtdfodangie ﬁlgécttrdﬁuéﬁ/IOOs in
| - oxa- 4, 9- dlazasplro[S 5] undecane- 9- car boxyl at e

Hy/apcons mess idgtermipes foppash mat@@oegwt@;mn@f Pyve/nilq Bhe rate at
B39 SRR 110, L EHPABRAE Aol St et

Ht/eqrohd f{on ﬂ%stga)lglﬁﬂdletﬂmmoﬂi( fhe aﬂ(aiaﬂmctterceaz (ahtlbody gradually
I)-N LN -tetrarrethyluronlumhexflu hosph
dopasses E"ym thfy ghweaélmatslthﬁgreﬁ%@pﬁﬁ %ewgczépf e fecrepoeh unning
Bt wa'¥B télﬁ%\@@ﬁ d/n T‘év%@ﬁ' ﬁT)' g5 fﬂt’sewﬁ@ﬁs{) a&&MNo make
up 1 n EtOAc an Wase w th saturated sodi um
Ebltlbad}b disti@sstol give @nfira? pxotdidl croh;umtwﬂba rof(Y@/ml_jn m&i case. The

glne 40 rrL%t, dri.gg ﬁéef.soi suI %ate filter. tant
BPaCER 1ha oOH g quntypf S o constan
Iﬁﬂﬁ%i Eperd olmom/imﬁ aSABhles Bﬁd)PESTqu@ﬂéP)éoﬂdré{ts h@e Mjbdled over 100

% MeOH in DCMto give the subtitled conpound as a
aﬁmegvmgam gempld volving| abrgss 786 cfip oF 3/NVR (MPooViMEdu! volume)

1%1&)11 d gc 1g, I_'szohgéc?_li) w’_% E%d7§) %%gefl?ﬁatel a}e E%eﬁaé)_‘%% anaéﬁn surface
Bet®&nlind®idudl exdidrimehtfi8arhfle rddd., 1.45 (s, 9H), 1.42

(d, J = 6.9Hz, 6H). b)

(2- Isopropylthlazol 5 yl) (I - oxa-4, 9-di azaspi ro[ 5. 5] und

< ikl [ i

ﬂ%?a e%#f%éré%@% ﬁ@l?%? 1"5.e ﬁ@gﬁgg@ Gar3Ghnfl vars ShdWed ¥Bificantly
dredt@r insi@pses iy Iréslmmaﬂ@al feeqmency over the injection period compared with that

? @%(gﬁ%%stgg:{ggﬁg%%gﬁf %)rlgrrlcf% % deca I %&Crgtregag \}Jlllxich the

t e g

%@?a(‘é}ﬁ?‘is fe'i’eglsgﬂ \),%dsfﬁ che\f“qg(lgfn gﬁ?h%l(r%l} Xttﬁgsrefe Qﬁéﬁental conditions.
evaporated |n vacuo The yel |l ow resi due was di ssol ved

in MeOH and applied to aSCX cartridge pre-wetted with

MeOH. The cartridge was washed with MeCH and el ut ed

with 2Mammonia in MeOH The el uent was evaporated in
vacuo to give the subtitled conpound as a yellow oil.

Yield 0.552 g. 1H NWR (400 MHz, CDCI3) d 7.81 (s, |IH),
3.79-3.71 (m 4H), 3.64-3.44 (m 2H), 3.36-3.26 (m

IH, 2.96-2.87 (m 2H), 2.85-2.73 (m 2H), 1.86-1.75

(m 2H), 1.59 (s, 2H), 1.42 (d, J = 6.9Hz, 6H). One
exchangeabl e proton not observed. (

Hert - But yl Z- hydr oxy- | “hydr oxy- Z- oxo- |

- di hydr obenzol dJt hi azol - T-yQCet hy?-C - C -

(2-1sopropyl thiazol e-5-carbonyl)-I-oxa-4, 9-di azaspi ro[

5. 5] undecan-9- yl)ethoxy)benzyl)carbamate A sol ution
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(since they have relatively short side chains) and
that valine, |eucine and i sol eucine are used to

wa@stiooes e for one anot her (since they have |BCTEB2009/000443

al i phatic side chains which are hydrophobic). O her
am no acids which can often3dpe substituted for one
anot her include: phenyl al ani ne, tyrosine and
tryptophan (am no acids having aromatic side chains);
| ysine, arginine and histidine (am no acids having
8ﬁ2?¥58ide chai ns); aspartate and gl utamate (am no
aving acidic side chains); asparagi ne and
gl utam ne (am no acids having am de side chains); and
ysteine and nethi onine_ (am no acids. having sul phyr, .
Eont aﬁfﬁpﬁarfllg iding malegule whish PEGHPTRE DA th Pehlids having the

Ahfo0hdig nselflﬁén%é r GIEDGIRRIQEAY Sa%ﬁ"@&n@q%ﬁslés of polygﬁ}‘)t%%e having an

fsen1conse vative" amno acid substitutions. '
monunagdtedindnsdomain dméed toomsimraynaglamline/ mdeivaineh athichethe Vi

o t.he am no acid sequence fQr the.fusion pro

Srtify sampESesn SoDlengan b, DEstmBine KeHO JCiie) VLCDRL,
VCHR OO WLAINE shdSHOGhRAthal Vv etibRetn Qnpries TWrnhpleda¥ntarity
of the pol peptlde, or at | east which do notelimnate

Belermiaing WegionsntyDBe) dCHEDE], BHEMRA| dHIAB3 cgachpehaving a
| ] h and th
AR PR RSB AL R 07 Lo

ecu [ ypepti can be reduced
whil st still retaining activity. This can enable the
amount _of pol ypeptide required for a particul ar
purpdggqrgg @‘E%QEE@‘ r exanpl e, dosage |evels can

be rwmm@?@@?m I(T‘iﬂg relative to the
sequence of the fusion protéln above can al so be nade.
Thi s WHLDRS gd@MDYo alter the properties of a
substance of the present invention (e.g. to assist in
identification, purification or expression, as

expl aypedhrabe v SIS VSTarsoysyavfiusi on proteins). Am no
acid changes relative to the sequence given above can

be ma¥ECRRZnig LMBNKESt abl e t echni que e.g. by using
site-di ed s or solid state synthesis. It
shoulgtggﬁéﬁﬁﬁgﬁﬁggggggﬁgt am no acid substitutions or
insertions within the scope of the present invention
can be made using naturally occurring or non-naturally
YAAHDP gcid Fpaienge psast ikt idertica} theesfo.nat ural  or
synthetic am no acids are used, it is preferred that
only L- amno acids are present. "ldentity" as known
2.n th& spetifit ditdirg medladul® as biapmée invelaim tinin whichothe CDRs have
o] ypepti de sequepnces or two or nore pol ynucl eoti de
éﬁ@&ﬂu%e%ﬁgﬁﬁi’vﬁed by conparing the sequences.
In the art, identity also neans the degree of sequence

rel at edness between pol ypepti de or pol ynucl eoti de
sequevViHEDR bz GNEFTaYNvidyorleY SEEGYNMB i ned by t he

i ot VORI B Y B o R IEIT 2 Tt 1y “bet ween
two polnorses isdever two pol ynucl eoti de sequences,

nmet hods comonly enpl oyed to determne identity are
codified in conputer prograns. Preferred conputer

progr d ] ' j tween two sequences
incIdggéD@ﬁfsgﬁgﬁggygFFﬁgﬁgghﬁg%?GCG program package

( DeveyE@PR2EE IMSNLB oL EVsDagDls Research, 12, 387
(1984), BLASTP, BLASTN, and FASTA (Atschul et al., J .
Mol ecYLEDR3 is SHEIRTAGERYAGO0) . Preferably, the anino
aci d sequence of the CDRs of the invention have at

| east 70% i dentity, using the default paraneters of

t he BLAST conputer program (Atschul etal., J. Ml

Bi ol . 215, 403-410 (1990) provided by HGW (Hunman
Genone Mapping Project), at the amno acid level, to
the ami no acid sequences of the VH and VL CDRS

descri bed above. Mire preferably, the CDR sequence nay
have at |east 75% 80% 85% 90% 95% 96% 97% 98%

o, oy ~ns " e -




4. hi intact rats in vivo, R6313/@& significantly
inhibits the stress-induced increases in blood

wEe®@ss9e? This is surprising because it does POL/GB2009/000443
reduce and may even increase resting bl ood pressure.
5. In the presence, but not3the absence, of up to
| OOnnol angiotensin Il per L, R6313/ & enhances
caspase-driven apoptosis in breast cancer cells. The
om ssion of angiotensin blocks its effects. Hence the

resenc a [ y..r [

= ARl s By UOTA 0] TR 25 whih e
EEH&Gﬁﬁﬁammmagﬁ@ﬁk@ﬁmﬁ@ﬁﬁﬁﬂkﬁﬁct|ve in vivo than in
vitro. Thus a dose of 25nrnol/Kg in vivo gave an
anti-cancer cell effect equivalent to that achieved by

5 3. 3m GERMBRA ks GRS¥iTEYaMKE |0 intact nu/nu mce

bearing xenograft cancer cell tumours, R6313/&
si gni MEGIPRE ys NHPRHY GEHT CENOQEFK@| | growt h, at

13nno thout other effects. 8. As can be
seen ?ﬁﬁﬁ?&?%ﬁ?@D§z there was increased binding to

pept | Y& DRI BSOASKSVETETE&capy(pumani sed) scFv versus
murine scFv. This therefore presents an advantage in

t er ms V&ICINRA is [pb¥MRES al cost per treatnent and al so
10 glvesvﬁgﬂﬁi I ﬁﬁﬁﬁ $@@_Iess potential to elicit an
i mrune respons umans. Furthernore, the humani sed
variant var4 shomed the nost significantly increased
bi ndi ng conpared to the parent nurine scFv. This was
Qurpri si ngsince the one of the CDRs (VLCDR2) of this
variant was nodified with respect to the parent nurine
scFv. Preferred features for the second and subsequent
aspecVH@PR1 reGYRFEOGNINVISare as for the first aspect

5 T AR e SRS IRRARE ' B

conpr vsgRDR3 pakypgpt i de having a sequence shown in
Figure 14. The present invention will now be further

descr Vb&dRlyis S VEXaRPGY SMMH r ef erence to the
foIIo ich are present for the purposes
of |Ilueg¥§?Pth§§fﬁ§ In the Exanples, reference is
made VQG&DRBJﬁ‘Qy{ImiLlfRsﬂmes in which: FIGURE 1 shows
i mmunobl otting for the angiotensin Il receptor
20 subtypes. ATl receptor (A) and AT2 receptor (B)
ntent was analysed in |ysates of three breast cancer

cell lines (Lane B, T47D;, Lane C, NDA-MB-231; Lane D
MCF-7), and snmooth nuscle cells (Lane A). Only lysates

f NN L B-D
cont al REDRhE GYBETGURDY -« hough Moa - 231 cel I &
cont ayyprbE el DB YGETTIIRQKIFRRE e Was no detectabl e

AT2 receptor in RASMC (Lane A). FIGURE 2 shows (A

25 dose WEEIREBESEVRN bi t| on of cell survival by R6313/ &
int e ensin Il per L which
was ggtgﬁﬁf guﬁ§£§#§Egggé§%§$¥g¢48 hours. Threshol d
val uegL.ChrS RIvdrsLtbree cell lines (P <0.05 or
better) were 0.05nmM for MCF-7 and MDA- MB-231 cells,
and 1V2ER% e QHIRAD IFIES; | C50 val ues were: 2.8m
nmol /L, 1.53nnmol/L and 30nnol /L for T47D, NDA- MB-231
and MCF-7 cells respectively. (B) Losartan al one

30 4r odugegedfid Biadidphinbictilerss efaihdd B &8/ dre oFlcl2@BMb/comprising
ot her cell types were unaffected at all concentrations
dRypentids hipviag gn anprgpEd sequenegmas shawplis§iguse BAFI GURE 3
shows (A and B) the effect of R6313/ & on caspase-3/7
activity in T47D cells in the presence and absence of
100nnmol /L angiotensin Il after 12 hours and 48 hours.
After 12 hours, angiotensin Il inhibited caspase-3/7
activity conpared with untreated control val ues and
this inhibition was bl ocked by R63 13/ &. This
bl ocki ng action of R63 13/ & was | ess marked at the
hlgher doses used, but after 48 hours R6313/ & alone

____l_.__.__l_._L o o ~ ] - .
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injection, animals were killed by cervical dislocation

and the fibres were recovered and transferred to
wee@meddned RPM 1640 medi um cont ai ni ng 20% FBRCT/GB2®0/000443

m nutes. Assessnment of tunmour cell growth within

hol l owfi bres: Cell viabilitgewas neasured using a

nodi fied MIT assay. Fibres were incubated in RPM 1640

with 20% FBS contalnlng Img/m MIT, and incubated at

37C uldPhaymmedical Hogmpopitipgrecommisings2 sprefieckigding malpcule as

le filtered 2.5% protam ne
supgﬁg%g%gégggfﬁg%??i§$%g pr ot am ne sulp%gte in 100m

mater) was added. Specinens were stored at 4C for a

| qu odu ngp%];géﬁtn %%ét%ﬁ:lﬂ? qar S g(afﬂlyémgﬁ 0\%& ggeta 4.fog use in

fdeBlces were stored for a further 2 to 4 hours at 4C.
Each fibre was transferred to a well in a 24 well
pl at e, cut in haIf and air-dried overnight, protected

Lo BB Moy B R 00 Y35 e e

e tRdairheof C4ReAT ) fron1each well was transferred to a
96 well plate and absorbance readat 540nm using a

Mul ti skan Ascent photonetric m cropl ate reader (Therno
absy C e
o contagbod Fo L Sl PRl Sy R Ek o ifin? adpiniscring to
fide cabjeet £spetifetinding mmlecole dsletaimed it ardyt @rkof cidifnb 116 @M
sterile PBS containing 7.5xI 06 MCF-7 cells. Tunour
cells were allowed to grow for 4 weeks w thout hornone
§UPPOTThe ubdI&f £ide HRA6d inSa £ claims 1 to 4
injecti %HS %1; %bﬁ{ge@glggn?ﬁ u\{fgsrg\ltgg& l.n nﬁgolneo Coalr)l;ls °
mshghumuﬁmhnseﬁanedmmmamhbsukabeh@teamumﬁh&mmwa(bncer
Res. 7(6) R 097- 110 (2005)) for a further 8 weeks.
Animal s were nonitored daily for general health, and
bedy }Aﬁdcﬁiﬂiﬁ]ﬁed"ﬁfeﬁaﬂlﬁ% of E@p&%&@mﬁﬁ%&h&ecxﬁb‘@@fmrﬁb@ & any one
was measur ed times per week with slide callipers,
endlainas nios 4v\mde apgipisnsintlb domthe sepurai®) vimultoeone dr subdequent

ST FUF ot BB %00 e, i ce ver e

random zed to treatnment and control groups of 8 to 10
fer group. Mce were treated by subcutaneous
hj ec) WRPasHioREIRricme) :specld hindipganqleculapy clhimerhikany one

%&%%ng/ %gégﬁﬂggiékg)bogySQE{;%t(ZZmnglégg)dasn?or

seven days Control mce received sterile PBS. At the
tgrntnathon of the study, animls, were sg

rifi

rvi faPhameretical sampesiiion iCOBIPBIS G W@ﬁ% @§1W€160“16 as
AR iGRY ofS of VLI ) 104 HRPangttergn . i S the body
wei ght at” any given tine and I's the body wei ght at
treatnent initiation. Net tunmour volunme was cal cul at ed
as Vt-Vi, where Vt is the tunmour volune at any given
time and Vi is the tunour volunme at the start of
treatnent, and expressed as a percentage of Vi. Rat
Bl ood pressure Rats were chosen for this part of the
study in view of their greater tractability in blood
pressure assays. Female Wstar rats were first
acclimatised to handling and the bl ood pressure
equi pnrent for 4-5 days before experinentation. Bl ood
pressure in the conscious aninmals was determ ned using
a Kent Scientific Corporation (Torrington CT, USA)
Coda 6+ tail cuff systemin which the animls were
held in warned restrainers while blood pressures were
assessed. Animals were first stabilised and their
basal bl ood pressure taken before treatnment. They were
then briefly renoved fromthe restrainers for sc -
injection of R6313/ X, 0.4ng/kg in sterile PBS
(0.1m).Controls received PBS al one. Bl ood pressures
ver e t hen taken at |ntervals over a perlod of 1 hour,

Y e o o



