WO 2008/ 040934 PCT/ GB2007/ 003504 HDAC I nhibitors This
invention relates to conpounds which inhibit nmenbers
wobkooBhe9bdi st one deacetyl ase fam |y of enzynmespa@ndBRm7/003504

their use in the treatnent of cell proliferative
di seases, including cancers, polyglutam ne di seases,
for exanpl e Huntingdo ' ; Q_%i%ogenerat ive
di seases for exanpl eﬁﬁz@%?ﬁt@b I sease, autoi nmune

This indérstdagelafedrto exmpplrels nithiniibit thearblehy oftthe histothe alegedtylase family of

enzymiys 855 FofBh ub i B rBRETeg B ZErer A kAR ycing cancers,
polygludaraimesiiseaséd) doraxampleddurtingdorddisdese| ndurageretrativg diseases for

cxamei BHEY1Br Beebtl S BSHRIU o BBl BISLSARg Ba oo
transplbot mjectiorg iidbietes, Kgamatzlogedledisordére, ibiesematoeay diseask, EMdiovascular

. are, w apped. tw around .,an oct amer..of .hi stones (two
diseas SndioRaRES s ko Ao SRR rfbeughy one° ¢
nucl eosone, the basic unit of chromatin. The ordered
B kstru%{mo; chromatin needs to be nodified in order
ackgiou eré‘r‘@@f’f’ﬂti on of the associ ated genes.
In eukdriy@itSEdls PINACB plackdged witAthigishdsstokieim tierofHatinh expgprbilidbiedMs0 base

pairs o? b&e{ z}crg M%%ﬁﬁ%r@{égégguo X oséciq\m%?o?p#idr@fqg%zéa%% histones 2A, 2B, 3
and 4)ad fopiad hutlsdsbme! the®atia @it bEsremafin. (Thansadre® sirddiirel & chromatin
[ t nodif]j atifotﬂg:ato hi séones

needs %g%%]toggisg ¥q q?{g\éﬁl_ofagp\fﬁtrﬁgfscrip ne 9%9%%? genes. ‘I‘qgﬁc’stcriptional
regulatiditic ke g &1 diffren(dtion, srsiomition Brd Bydmddinandas; eierbfatd, tightly

iR AT R W

mediate@ \by @ovaléntirhedificauensto thisierilisf mestt ity oftthe IN-etrainaistaiggnd Covalent

T T NG TR T
side cidins@funtiheacids datanzgmatlcdlly medBfed Rd@vidaif thhe cdvalent modifications

o S o937 Bt Ercgor,
2001, 2&\300W3018fSdd MI Gnastetre iNalab,i 19972389, 33521 A [R.iVBaljfe, Science,

| atlon LStones ,is associ.ated. w 0 .
199, RFF Sl e T AR Gt TP R SR Sein 107 22 iRt 3 for revews
of historiecacedgativaandittansdriptiosicet yl ati on | evel s are,
typically, transcriptionally silent. The acetylation

status of histones is controlled by two enzyne cl asses
Acetylatfonap histireg isadsociatadesith dreas ofrohroraatet that aratrehserptesally active,

wnerebt T3 Bis BPRSCFREST M 2 5, A enb it T
acetylatioprséstgs ofrhistbnedlé\Cantratied by $wo enz/necsiasseg 0bbppasingLactivities; histone

acetylt%u s%%%%%%ﬁﬁqgﬂ?eidr 'flgfgﬁ%@?%c%@lég%\év(ﬁ@hgf érs Ré‘rﬁsg(grb%ld.ﬁ%ﬁé {7 believed
that ina¢mopr@m expreddion ﬁwam%s 280115 in Silert@g eF20our slupp'tdssdrg;enes (For a

. HDA . TR i
v S AR ARSI P B cur
Mol. Meelr, 28D, 1gdne<d28 )k fititorsopfiHDAG enzynfestiave beentesartand ér the literature

I | i ' | ' N

on s LGRS PR SRR Bt e on o
cancersedl prdlifétatidde lindpctidn eflapofbopieand @iibition eftemburgro@huigsnimals (For

. ’ i M a
o Ay e 75, AR QB 0 B2 0 3 B0 v
suggestfthairtdDAE Jeﬂﬁiitiomhaveitlsgas@sicg)otﬂmtialgn trertosatment of ilroliferative
i Yol TN AET A0 1 B0k s, A, 300851
Vigustoaad R18, Coormbys, Anra0e8Dage9202PtY,/ 168007/ 003504



2 In addition, others have proposed that aberrant HDAC
activity or histone acetylation is inplicated in the
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[Linker] is a |inker radical of various types. The
hydr oxamat e group functions as a netal binding group,
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acid is not read| iy transported out of the cell, where it therefore accumulates to increase the

intracellular concentration of active HDAC inhibitor. This leads to increases in potency and
duration of action. This subset of compounds of the invention is therefore characterised by
having an alpha amino acid ester moiety which is a substrate for intracellular carboxyesterase
(also referred to herein as an “esterase motif”) covalently linked to the parent molecular

template, and to the corresponding de-esterified parent acids.

Detailed Description of the Invention
According to the invention there is provided a compound of formula (1), or a salt, N-oxide,

hydrate or solvate thereof:



R, is a carboxylic acid group (-COOH), or an ester
group which is hydrol ysable by one or nore
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X' represents a bond; -C(=0); or -S(=0),-; -NR4C(=0)-, -C(=0)NR;-,~NR,C(=0)NRs-, -
NR;S(=0),-, or -S(=0),NR4- wherein R, and Rs are independently hydrogen or optionally
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rej ection, diabetes, haematol ogi cal disorders or
infection,. In another aspect, the invention provides
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types, which conprises admnistering to a subject
suffering such disease an effective anount of a
zis ccarmpound of the invention. Term nology The term
"ester" or "esterified carboxyl group" nmeans a group
ROQ(C=O - in which RO is the group characterising the
PROVIDED THAT, whaalAl B atd D arecdath e@ bhe WalsGUHACHRAOW R Asa carboxylic

used herei the term ' - Ch).al kyl ' wherei.n and. .b
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atons and two unsatisfied val ences. WO 2008/ 040934
PCT/ GB2007/ 003504 6 As used herein the term
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bond of either E or Z stereochem stry where
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deacetylade hetivity nex ieo Ol‘eanOdl val ent (Ca-Cb)al kenyl ene

radi cal" neans a hydrocarbon chain having froma to b

carbon atons, at |east one double bond, and two
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avi ng oma to b carbon atons, and at |east one
triple bond. As used herein the term "carbocyclic"
to a nmono-, bi- or tricyclic radical having up
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a saturated hydrocarbon chain having from a to b carbon atoms and two unsatisfied valences.



As used herein the unqualified term"heteroaryl"”

refers to a nono-, bi- or tri-cyclic aromatic radica
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and 0, and includes radicals having two such

monocyclic rings, or one sufh monocyclic ring and one
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o us BSFSL U BUL, L BB A BUEILR Fetnoncha raing
from a0 B2 REMB /16832 005 48RS Bénd, an\sNdJSﬁétnhfw@anedcbe.

unqual i fied term "heterocycly” or "heterocyclic"

i ncludes "heteroaryl"” as defined above, and inits
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hexynpiamd&yiedxyaylcar bocyclic radical. Illustrative of such
radi cals are pyrrolyl, furanyl, thienyl, piperidinyl,
i m dazol yl, oxazolyl, isoxazolyl, thiazolyl,
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and s i m,do ,s Un] ess ot h
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Wth up to four conpatible substituents, each of which

i ndependently may be, for exanple, (C, -C6)alkyl,
As usddher€in)tbé teomy cydiyatkytxrgferdipdr mryda@ckiocC@tarhteyl carbocyclic radical having
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isothigzalyh, @@)ZQIYkibenzthymwﬂyl@@az@Q) g*ad}azob'g phgdindxpeidazinyl, pyrimidinyl,
pyrazihft: tHEAMGA! KASYrdnG indZ2bA ky! - g



nmet hoxyet hyl , nmercapto(C, - C3) al kyl,
(C, -C3)al kyl mercapto-(C, - C6) al kyl -,
wa@ 20080x@sd do( C, - C6) al kyl e.g. - CH2CONHZ2, PCT/GB2007/003504
anmi nosul phonyl (C, - C6) al kyl - _e.g. - CH2ZS®2NH2, (C, -
C3) al kyl ami nosul phonyl - (C, 7C8) al kyl - e.g.
As useﬂ\ﬁr@@&h‘?ﬁk uaﬁlﬁﬁd @ahdhétbﬁb)ﬂ'cﬂiﬁ SOBBIePdYO' includes "heteroaryl” as
a

deflnegjc-go&) p;@/ |t%mrbﬁr8mﬂtlc nﬁpwggﬁlp%ﬁdﬂﬂr%ctnoswﬂ cyc(h&non -aromatic

radicaCeoriking ank BBmFdJmembtoﬂasgselectmmN and O, and to groups consisting

di al k yl e.g. - SO2NMe2, o
of a ”‘%B??VGP]%\P?’W@ ﬂrq«fﬁai 8gr3ﬁlgﬁ§|ogﬁ]%ﬁ faplslf Bl%%%?roatoms which is
covalehaly hereaitd dfothe SN2 Xdic4IGr tc@Wanoﬁﬂb@bﬁ@fcb@fa)dical. lllustrative of

such r%@’cé!@@ di awﬁkﬁg@%?@e&gg%yplgbg@w4%§azo?% 0 atél)(/?? i)sg)l(a%fyl, thiazolyl,

thiadidzaiyt] pzeizply(, Gyridib) adykiplidinglr pysiroding! ( forpB6)red, kyiberaginyl, indolyl,
venzi JERd WAL o PP TP Ut mamaregiapiengpit eienedoxypheny,
maleirhieb@ho eyucdiniido drgupseg pi peri di nyl (C, - ©C6) al kyl ,
pi per azi nyl (C, - C6) al kyl or
4- ((C, -Co)al kyl ) pi perazinyl (C,-C6)al kyl. The term
Unles$ ethée:vlﬁéle;be’mfeﬂ irmtheadontext inavhidroineduairs itidd teerh pdubsttutedd as applied to
‘' refers to

any mAfEh et G refens st e B e 8 i pARAB sy episcppch of which
indepdndanitf @ay o€, for ebangiai(Cs-Ogfalky{ C1-@4)alabxyh aydroky) bydrok g €1-Ce)alkyl,
mercaggog g]l,'le?ﬁ?acp (Q@S G)aﬁv@{%n{,‘igglk%@gc? pﬁgny | ai&?@oﬁ‘&{ﬂ@ro, bromo and

chlorobutsﬂuodmmﬁhyIStnhwfbmewoywmteq nﬁﬁlemmpummobhe ;COOR?, -COR*,

SO AP TG SCIFHRE. CaRBURT ARONRR®, Nt R

-NR*R® mmhanoaqmm’t NECANRIRe.NHCAR! nMdC@ORAmNR?COORA

NHS G AR AR Aok YARREBRAE KBRS,

NRAGQNHIR?WNBIQONRARBMH NRACONRIRE -vetrareio Ricnd R Vdre atdependently a (C;-

Cs)alkxl % ”lc{/éié‘%yd ny?#er%éﬁgcglglmtged%{ﬁg{yl I%V?r[% §a20|€?mms or RA
and RBrvvzhEIn;elttagmemqosthe aamh @itrogei atoactoemasrtylchx: anide gohupiflosexample
morpHoﬂr% Lﬂ)‘ﬂ}%na{ngl Elﬁ)g%’zmky8 {é? hgr&ssﬁ )@eﬂﬁ' ﬁortloﬂglps%'bgﬁtﬁent may be one

ofthelfq;egxsnmeubsﬂtuﬂntgrsu;ea ne. V\hen R2 in the conpounds of
the invention is one of those side chains, the
functional substituent nmay optionally be protected.
As usé@thiereinr the'tpmotréitodged substidrentisedansna s@iséitueohon anitrogen atom which is

selectfe:{ﬁ‘ﬂﬁﬁm'tﬁ@%llo@% stituent in a side chain of a natural
al pha-amno acid neans a derivative of such a

Samsi (Cu@zalalhmg:ammsethub$(B1a®¢)alhylammdﬁ:1-fad)aﬂ¢yl -0f€a1C;)dialkylamino-

RGBT Fr R BRI U U BE - Bl e
cortoxyaltlyli DewaPeLs:- @f)dky'ewa@békmemammce)@&ybl kyl

a | (for exanple as an NHC(=0) OC1- C6
rgﬁQan%%cg ' Ph carbamat e), hydroxyl groups
meyHASO NIt aeinosdlpbonyWCar€ls JalKyf-erg. e&?lsibﬁﬂ):é"'&n(@el C6

g)ﬁ,kylghr%&)g%w@(’%&kﬁ %r@egs?g%&g{%\ﬂg K 10?%g?g<glam|%rsulphonyl-

lkydeveerted to thioethers (for exanple a

e;tgﬁ s@lhmeé g@ﬁééég%h@?f Fbﬁ’iy)sugi oh2r€rﬁﬁ1§ulﬁp<fr'fgp( SO:NHy), (C-

sCole kdlﬁmlmubhom@nmaﬁ@alaHMal FhCadidlkyaminiodgipheryl ede- SO.NMe;,
t BaRMaliyP sttt d sheRfibMtosDiph&R, carboxamido (-CONH,), (Ci-

Cs)alkylaminocarbonyl, (C;-Cg)dialkylaminocarbonyl, morpholinyl(C;-Cs)alkyl,




di scussion of suitable R2 groups for use in conpounds
of the present invention. As used herein the term
w0 saBi098ncl udes base addition, acid addition BOTGB2007/003504
quaternary salts. conpounds of the invention which
are acidic can formsalts, Pncluding pharnaceutically

ﬁmﬂ@ﬁoﬁgm—@;ﬁmﬁ truaﬁgtyt(cbmg)a&yls Uﬁhoﬁécy@hd(hﬂétéroﬁ%l@élkyl(a Ce)alkyl,
RionAheS skt in i gD Bt L DES e el S nsnscinvC -

aCghalkQug piperaMy e HCeRIkgas A-((€-+ Os ok gipinera (@S -Ca)akyl.

N- et hyl - D- gl ucam ne, choline
tri s(hydroxynet hyl ) am no- nmet hane, L WD 2008/ 040934

The ten@T él@ﬁﬁﬁﬁ/o@gﬁgﬁﬂal o? nam-giami'amglphé-dnlyﬁcb asid” r‘#fe% ttythe group R, in a
eridine 1 benz m n ' Those
naturd gD pyrort e e SB CHIE GEOH, darte,

i ncl udi ng pharmaceutically acceptable salts with
ExampiEaPORAT ST B AR Bo Eb Skl nfi 4 @i Teg atoinine,
asparagite,iagpartic dmdr cysteies pmhnglatehﬂb adid] Hidtiglinke| Kaydmnyiys»md [4-

suc

hydro*ygﬁgﬂpﬁclsae%n%‘?%L%lr}?\g]yﬁlge rggﬁ'\,og{ﬂer 6herghlqr1u2:e pro %ne serine, threonine,

tryptopsreinhmmtd phlne, a;anprdadipicadd, w-ahboiebutdnadd, 3,4-
| actic,,..and mandelic

ainyorGRARERAS RS Moseng, G lefsefitur b AREE et 87 frosine.

i nvention may be recovered in hydrate or solvate form

Naturt e P® e HEleR caRi g et Rt G gamino. carboxy

hydroimwmnd:aipthcn ganonidy, Biidazohi, @mirtdolycgraopsiintthef cleanactenisticside chains

BRGNS BB Ao P B 5o

tyrosireaadd syﬂtmeeltthn Ratnethe corﬁp«mrdsmﬂmeohvetrinen isrendfithose side chains,

te fulliofi S0 et o8 PR G Pasymmecri ¢ car bon

atons, can exist as a nunber of di astereoi sonmers with

The teanqéro%c?éce r\Aﬁ'n%ﬁ uggzi ﬁwt iétlgﬂ to JF} Qubs‘t:%%{ ifia sT&echam of a natural

Ntion inc gs ar suc er eol soners
alpha-amirtcuacd mehes e derivative bheuch@ subatrtsemn/vm«sh lstsabadnmiwmen -functional.

For e>{aﬁ1 Iee%gr%%§g%%1pg%éwyee étérﬂ[@dg{ ?e% r| : CP% %hﬂ%&e?)f amino

corres car boxy
groupg onay detoedveried tntanadasl (fqnleaamelstaeraa’ﬂldé‘fo&kﬁwum amfd@b osgarbamates

(for e%"—‘\%&% ThA t‘p@gr y’act ?@H&%ﬁﬁpﬂt Ség)cﬁ o c%?%aﬁﬁé:tq_ﬂﬂ%nja@f%roups

may be capwarieddo efherhidor axampte mnOCnOe abgl otat o&m% alky)pbenyt ether) or

estersgl‘gr g rﬁgletaqkﬁgfﬁg)glegg%ﬁg u&;%to&oﬁﬁg}' t{yngo{nﬁéﬁfécj 0 thioethers
(for exaopiso@ tetisbuyl qubenzyhmmmejmr thicesteisdfanexample yBO(RD)C1-Cs alkyl
thioes[ellf]PCti ons as a netal binding group, interacting with

e netal ion at the active site of the HDAC enzyne,
which lies at the base of a pocket in the fol ded

Exam@?é ﬁf@%ec' grﬁ]ééﬁs[[)b‘fr n@y-rﬁéﬁg@@%o&ﬁ% Akfak r}g:ld%'e tﬁo{eﬂ%fe?rgﬁ% gelow in the

discuspionef shitableNR; gioupafarage becompcoﬂné;gﬁgé aresed inggntieach be

-N=; The radical -Y-L'-X -[CH2]Z
As used herein the term “salt” includes base addition, acid addition and quaternary salts.
compounds of the invention which are acidic can form salts, including pharmaceutically
acceptable salts, with bases such as alkali metal hydroxides, e.g. sodium and potassium
hydroxides; alkaline earth metal hydroxides e.g. calcium, barium and magnesium hydroxides;

with organic bases e.g. N-methyl-D-glucamine, choline tris(hydroxymethyl)amino-methane, L-



L' may be selected from (i) a bond; (ii) -0-, -5-,
-C(=0 -, -S(=0)2-, -NR -, -C(=ONR -, -S(=O2NR -, WO
wWQod8HweHN34 PCT/ GB2007/ 003504 10 - NR C( =0 -, PCT/GB2007/003504
-NR S(=0 2-,-NR (CH2) m, -NR C(=0) (CH2) m ,
“NR S(=0) 2(CH2) m - NR2C(=OPNR -, - NR C(=0) ( CH2) mAr -
arginifd, L-lys\rg, (- etﬂﬁ/l%ﬁr@)ri@%rbehl\iyﬁrﬁhé al?&th@’lﬂie%c%é%ompounds (1) which

are AR ORI, REVANG Praimazeyicaty Seorpais s i baban acids, o.0
with h naﬂc aclddducibs ﬁlf/draclﬂbwcﬁd)rﬂ%rdmr@lc acids, fUlpHuyi€ kbtid, nitric acid or
| Ca

er.s; and ,
phosIoTs FOGANG e Bhed B GaTE 2t & os A Pgrit. BaHr averag, fumar
maleid; ndlib, :T'alhkw i Sdidic, r@th%es@dfiﬁ?l@%-ﬁl?er@%ulﬁﬁorﬁ% b%hkal)ﬁeﬁﬂ@wesunfomc

ca 0 a contain or termnate in
glutanaﬁq% tﬁe?rwmén‘jeqa¥ﬁﬁdg@?ag?e |(;¥ ®S-) or amino (-NR A) link
wherein RA i s hydrogen, Cl C3 al kyl, or a nitrogen
It is ewggétg Iﬁt% %ﬁ%yowéds cﬂ r%ggp lop ﬁﬁy t?eﬁl'lelé%\ggg%in@w{yﬁrzaltq:pmgs?o?vate form. The
term sd&ﬁ@hﬁused—f@r@ﬁh&@é&rlbe a@hﬂ&ular-c@l@@;ﬁ@npnsmg the compound of the

e 2o i o SR Sl SRS soer

molecuiy, fOEexa‘nwe,@ﬂwﬁoIH he lerfr ‘Phdrate Bregnpldyeslavhien daliesolvent is water.
radical L', mand p may both be 0, or n and p may be 0
while mis 1, or m n and p may all be 0. Specific

Compeusdyféise inferitibe whicth comltain dhé or Xore[ dctil 4r patentiaCthifdl eentres,

-C(=O)NH-, - - "0 - C(=0)- (CHR)"
vecauE 6Pl et SoEmeyi Bipsne. ¢ 88 iy
diaste(ddifdmerOvam e ofQ stefald2herfistt et exich chiralettre. 2fhe3nwmtidn anctiides all
i,s 1. 2 or_ 3. n eferred -Y-L'-X -[CH2] Z
such dlgifregianafend e e * ° ) - oo
el 0) CH2O, -C(=0)-NH CH2-, or -C(=0) -NH CH2O-. X
f.or exarrple - NR3-, -5-, -0-, -C(=0O NR3-,
F"’theﬁléiffu yron -C(=0) O, wherein R3 is hydrogen,
As statdd 4Bpva) thy Iesteesr ofahd irivémraré whsatik peddrug et thé cortddbnding

carbogﬁlg gglﬁf tobwgy‘h H@?{@tgp g%r{vggtea 38 llﬂl'fra@f_@lar es%tmzhowever tjgr so long as
they rerﬁhlaGHaﬁTBhsedamd e@te‘v‘@hﬁ?ha%’ﬂb&l\p}lﬁlﬁlwow aylitp premel owanight. The
compcit}fldls r?lg(?ﬁ n\pegg?r& gp,uEe nv\&rﬁh.&(;/ gquglﬁ @E&é%%r@&%égg %gS ggrboxyllc

and hgtirvigéie pfodabteny! radi cal or a mono-, or bi- cyclic
het eroaryl radical having 5 tol3 ring menbers, such as

1, 4- phenyl ene. Specific exanples of the radical
The hydroxafnhatp GHillpZGre@)NKOH2) 3NH-, - CH2C(=O) NH-, -

In the compounds of the invention, the hydroxamate group functions as a metal binding
group, interacting with the metal ion at the active site of the HDAC enzyme, which lies at
the base of a pocket in the folded enzyme structure.

The ring containing A, B and D
Each of A, B and D may be —C=, or at least one of A, B and D may be —N=, or A may be
—C=and B and D may each be —N=;

The radical -Y-L'-X"-[CH,],-
L' may be selected from:
(i) a bond;
(ii) -O-, -S-, -C(=0)-, -S(=0).-, -NR'-, -C(=O)NR'-, -S(=0),NR'-,



CH2CH2C(=O)NH, -CH2C(O O, -CH2S-, -CH2CH2C(O O,

-(CH2) 4NH, -CH2CH2S-, - CH2O -CH2CH2O0\ H\ / s H
WOR00B4M34/ ~ O In a sinple subset of conpoundBCDGBRIVG/003504

invention, the radical -YL' X [CH2]z is -CH2-. The

ester group R The ester gré®p R nust be one which in

t he COI‘NR)‘Q)’bepf NRI8(H0W.eNRI'(@M2).s -NRICEQ)eeHI)e-, by one

car box IR S\ a[w%@%? C Ao -l Heyecter ase

enzyrres\mﬂ@l(wdo Z(Q’)I-%mﬁhy\dhérbmﬁﬂt rwdt%remd@pem@up hyxirogen Ci-Cy4

| udBkYing 3 RPREE TSR R By GOR B e Hesgontpheny

hCE- 2 eiattahéiz &valéhttmm,ibrtmemc &é%rcﬁ‘alylsradie&ledvuhg 5tie 13 ring
the main nz%rrei, ot her enzynes such as
bi phen?‘leﬂﬁ FoP88e (BPH) may al so have a role in

hydr ol yaiang)pmbﬁalgs;nsgmutém s@ergﬁf &l brahdheldh€,-C; alkylene, C,-Cq

o oS G Lu oliere i bEE D uBRe Sl g erminat

ﬂegenldmrmﬁetnér (hOEr thiceitebr IuGE)Vﬁ a@khuﬁ@us\a:e‘dl llkaVaWreuaRécs r:jydrogen,
ro e ester no en coval ent conj ugat e

tg t he HgAémP"nﬂf%P'lt@Fe” BRELeNt he proken Zell Jasgay

provides a straightforward, quick and sinple first

scr.een ar i,ch have the re red rolysis

SR Paci L 20 b A EvBecrt mod ReoRap SR iokhEpate

re(—:lelwe@lﬂgtl-ﬂa —tO‘r@CsB-la@EIz caCHOy eSHETHS®, —~aHseH,OMipnand divalent

con Io %ﬂﬁ E ly t or rVH% Itshe chosen conj ugati on

?pry CY?BP APV BNCRS sti11 a

car boxyesterase substrate in that background. Subj ect

to the,re reni that they b roI ableb

| Bieb AE e e ey B o R, S FRE L Y o

particul ar ester groups R include those of formula

- (=0 - ' i),

iélsa%%@&% Le mtaﬁgl%ﬁ?)g/ ISE% i,Rgﬁr% gracy\'g‘?rqa%/&(gbv?wlle%q$1,or m, n

(&d CHaglabe-q. Z' )a- [ (C, - C3) al kyl ] b- or (C2-

G3) al kenyl -(Z")a [(C -C3)al kyl]b- wherein a and b are

i ndependently 0 or 1 and Z' is -0-, WO 2008/040934
PSﬂé@Q@@?dpﬂM@hﬂe raﬁR:aL S¥ L'ef'- [CNBg:—-arwh@(%Dh —FQE( ONH-, -(CH,),-, -

h%@_‘ezg 3&&?& Pyar ok; 3%1%3?25' gﬁﬁ%? B) OMCIHg WO-

hydr ogen or optlonally substltuted
R12R13N- (C1- C3) al kyl - wherein R12 is hydrogen or

3) 7 hydr ogen © <] Y
@ ggpﬁéi«d h en m@h‘ﬁ%
are attaehed forman optionally subs t ed m)nocycllc

heterocyclic ring of 5- or 6- ring atonms or bicyclic
heterocyclic ring systemof 8 to 10 ring atons, and
RRAeramdy 822 208 or 4 ade¢pagdenbl 3. hydrogen or
(Cl-C3)alkyl-;or (iii) R20 and R21 taken together with
the carbon to which they are attached form an

Amongst preferred —Y-L'-X'-[CH,],- radicals are -CH,-, -CH,0-, -C(=0)-CH,-,

-C(=0)-CH,0-, -C(=0)-NH-CH,-, or -C(=0)-NH-CH,0O-.

X' may be, for example, -NRg-, -S-, -O-, -C(=0)NR3-, -NR3C(=0)-, or -C(=0)0-, wherein
R3 is hydrogen, C4-C; alkyl, or a nitrogen substituent, or in other cases a bond.

In the radical L', Alk' and Alk?, when present, may be selected from —CH,-, ~CH,CH,-,
—CH,CH,CH,-, and divalent cyclopropyl, cyclopentyl and cyclohexyl radicals.



optionally substituted nonocyclic carbocyclic ring of

from3 to 7 ring atons or bicyclic carbocyclic ring
waeymsemosf 8 to 10 ring atons, and R22 i s hydrpgeGB2007/003504

Wthin these classes, RO may be, for exanple, nethyl,

ethyl, n- or iso-propyl, n-1%ec- or tert- butyl,

cycth® heiiddl L', @'lnvdy beh erkhmplee B&klalenphenst ra@lcal or a mono-, or bi-

4- %/_rl d%l nmet hyl , 'N-met %Iﬁ%perl di n-4-%{lf

t G RGErFN Fadicat haying pde BoingePeippers; Brﬂ}ﬂ;“‘ﬁ%‘?%’éﬁﬂ?r ,

di met hyl am noet hyl, norpholinoethyl. Currently

preferred i ere RO js |.opent yl pha r

SR apIPgE 4 TCipaicel o oI R e G S o LSO, -

t GHETIYJT(EONM-2LEATROGD-, -CHIDKICHEH,O(MOF, [ CHY) MH-TMER,CH,S-, -
aggéBLE%ééM%Q Roon et al., Arthritis and Rheumatism

2 ='24238). In rheunmatoid arthritis they are

maj or contributors to the naintenance of joint

i nflammati on_and j oi nt destruction. Macrophages are

al so invol veg t unour gr and deve z
(Naldinu/aﬁﬂiigprﬁrﬁ,lﬁﬁgAiiggﬁﬁfafg- S'Qii}anhr"
Al'lergy, 2005, 3-8 ). Hence agents that selectively

target macrophagei cell proliferation and functi oH

coulcﬁ§g;4§lﬁ¥$ly§‘rn tp;_%qEE>¢n§ﬂl o;fg;@iibvgyg——

aut oi mfung ease. Tayget\ ng/ specific¢/Ce pes
woul d ‘be exXxpécted to lead to reduced’side-&ffects.
The inventors have discovered a nethod of targeting
inhibitors to cells that express hCE-1, in particular

In a sipple YibRSiRE sompaunsisil the-ipygndioplpe (adica! rdnetlivEzlmje rhz-
nonocytic |ineage such as nonocytes, osteoclasts and
dendritic cells, This is based on the observation

The egter @OV &1 way in which the esterase notif is |inked to

The edtBegroih Rb hiuet belehewRich @sthelteinpind bitthé fvBitibnas 1@ dlyeable by one
all th human car bo%l est erases. or

, ee just by hCE-1,
or morg, trareliiar GRIBTHESICRSe SHBYmEs oA RIS AS0 orplg; Fiardliiar
carbomhﬂerdsﬁ@iym&)g&dafbie%f' HyMro:I){siriggﬁe _E@t@ggrfﬁgpl Bﬂ? Ebfﬁpound of the
. macr ages an 0 er ce S erl ve rom e .
inventp dp B8 FH EepaTENg SSRGS (it SR s NaaERewas (sglypes NOE-1,
hCE-2C4Hat HEER 31 Athoulhl fiize @d¢ Bsheitepsd BIbRSRe Raim dn2yhiek Edther enzymes such

. other cell s do.not. In the neral fornul | ,
as bip QB IAtaRseBERG Tk A Hate Ateledn Bg OO i Rgqgaral i the
carboxygstepisethyd@isky tHed frdecsming adidatdradite dardrt aEld-idwill] ibject to the N-

carbo ) tkeliiofed 1y N6 2 APAICE-BHIFGHE0 RyaroPye B Byse frasster mott

when éd\aldng eenjiidited theIHDAG inbibiteC Hevied, thaabrokenibelt f&shy provides a

. crophage-re) ated cells. WO 2008/ 040934 . .
staioFRRy 000 YELSDRe 18 soin T AargS 4DI) NevahecRaifedydrolysi
profileSBéteembtifs Gelebied i that wayraizly thdielbe tehessapddin tige same Barbbryesterase
ossay D STSRHS el S B BBRRAT BT Rt conr i
still a capboxyesterasalsubsirate rthatekgpbege sel ecti ve conpounds.

Exanpl es of am no acid side chains include: Cl-C6
al kyl, phenyl, 2,- 3-, or 4-hydroxyphenyl, 2,- 3-, or
Subject-tortreheyyifEneny that they be-hydlysédbleybyiistydcetilarydarbddgesgtgtase enzymes,

exam el ekl groths RS nglicdKhesy o BEE 10TRIR Rathefn Ro s
RyoR&a4C-vdezgih oxy ( C, - C6al kyl ) - groups; the characterising
group of a natural a amno acid, in which any

functional group may be
) Ry is hydrogen or optionally substituted (C;-C;)alkyl-(Z1),-[(C1-Cs)alkyl],- or (Co-

Ci)alkenyl-(Z"),-[(C4-C3)alkyl],- wherein a and b are independently 0 or 1 and 2" is —O-,



protected; groups -[A k]nR6 where Alk is a
(C, -C6)al kyl or (C2-C6)al kenyl group optionally

wo dosns9pt ed by one or nore -0-, or -S- at onsPOI/GB2007/003504
-N(R7)- groups [where R7 is a hydrogen atomor a
(C -06)alkyl group], nis #2or 1, and R6 is an
of8-| @lﬂéNlRalb whebsin R i Wﬁr@ﬁ'@@@l‘@%}aﬂwl; é%d: Rgﬁdd@léﬁlﬂzy bre independently
group; a ben oup substituted in the phenyl ring
bbyég%%%goﬂiﬂ&%ul a - OCH2COR8 where R8 is  hydroxyl,
am no, (C C6)a|koxy phenyl (C, - C6) al koxy,
( C6 m no
ey T fa s BfEa prartba Bt Rust RS G aiHo whgsely Roe s
ohy%ﬁge(h dsrai(bh-dxg)a”@sér&f R@lis iytrsbende(Cy-at)alkel; of ReraddfR,; together
sai.d, resi due be

SR TR BB R Db & i el ou B RS 58t ted monocyciic

ahetlardcgcllc\rmlglolﬂes or eunngmomSSbObeydicmmerpmﬁkyh@d mlemeof 8 to 10 ring
rosine, otr phan,  ser ,
P RRoAThE: 5 451 RS PR s e THRUER G e
arginine, glutamc acid, and aspartic acid; a
het.er ogycl i.c{C, - C6) al u ej,n
BT Rk SRR A Lt S0l Y oo fom an
hemtmneﬂwm]bstltuteldngormcyhlclml'bm,cyafllctrmg of trambbboy? ring atoms or bicyclic
(C I k ox al kan fI uor onet hyl
(@rb c éﬁ Qr}m{q élys%r% PP%? {(}C g}q%?)msa?ﬁ 22 is ogen
(G -C6) al kyl ami no, -(C, -Co) al kyl am no, msrcapt o,

witin s, (eS80 e ?WP*’ A o) B0 s rospRyy - g e

butyl, eayaiphexy, alJRPRERT bemzyh2-¢ B: orehpyridyfmdiayl, RimethylpiReridirs-4-yl,

tetrah)(%gﬁpa&?g{]tnex qx%gthﬂ g?q%%o@FEWethylg%o%ﬁ ml%?p%lmoethyl

Curreritgpre&iBired d whadri R, is oyclogentys hydr ogen and Ra and Rb are

i ndependent |y phenyl or heteroaryl such as pyridyl; or

WD 2008/ 040934 PCT/ GB2007/ 003504 14 Rc is hydrogen,
MacroplBageSarakkown tq @2y @B nrdeeimyinflanfratoGodisdridgnsythrough the release of

cvtoni B F¥abEHRr TPy i sSiorlt il S R’ 2os, raze-
1238)ahtrlamlma10|dfanmm|sath8y e r@ajoecdreritrdors Y theah&iptenancesofJoeintt 0

a8 RES it ERe CUedS aSoP b e Ve R up arowth and
develapihtent (ialdihicant €atraro; Yutri rug Maryetd hilamendilepdye 2005, 3-8 ). Hence

agent% %%F%%%%llv Q;ﬁé’r&@&%%g%%% c [I lpro??efgtloeg.%j S?I E ﬂ&%ﬂfclokfld be of value in the
treatmehtofydah € r-a8a)aakdiymune ldlsaagaf o] apgeaeg dpécmmiallftypesmlodubbe)e\xpected
to Ieaég {é’r}gé‘ﬁéeg% h%f!f:gc v% %ﬂﬁ lrf\)/% e&g% I?g]ve a&g(g%rgg 'ﬁ%‘?ﬁog 0 targetlng inhibitors
to cellg yhatt exprizsd hQE-1, inqiastionitay chacophaygs aad dtHer celts dB;lded)g'enn the myelo-
mono@ygﬂﬂr(lﬁ'_?,%g’_sagg%%gn_eo?%fg%" s?e%%%[é agxgéi)egﬁ/l Sﬁo cellg | PRE A8l on the
observa@p Chald)ealvieinywhich 156 Esterase)radtif yd linke b€ Be-iP6ditdr dglermines whether
s gyt Ay <SR yEI BsSE By nge-1, gpanmpoe i o
not it aMt;emelates@ differard eelt types. [Spedifically ithas be8n foun8@hatanacrophages and

other ((%%d ré gﬁﬁ?&gb@%@ qu &Eg\n'ﬁr%?r%d cancerous, contain the

humarg @rbdﬂdmbsthEﬂWhereametﬁBr)@a}dct}'pmldoemtl laltheygeneral formula (1) when
the mt%ﬁro??{eyésté}%s@@tow F?"gfﬁfk%i\l@ cf t%HQctly\mk&Pto agEzﬂ'HgnyW -C(=0)-), ie

when ¥\ighroetia te(FOs, Ciele )i red eGit=iO)NRs- radlcal the ester WI|| only be hydrolysed by
hCE-1 and hence the inhibitors selectively accumulate in macrophage-related cells.



selected from hydroxyl, halogen, -CN, -CO2H,
-C02(d -CB)al kyl, -CONH2, -CONH(C, - C6)al kyl,
WO aoBlifg34 Coal kyl )2, -CHO - CH2OH, PCT/GB2007/003504
(C, -C4) perfluoroal kyl, -OC, -0C6)al kyl, -
S(C, - C6)al kyl, -SO(C, -C6)al k§l, -s02(d - C86)al kyl,
The amN@?amd%BchauNﬁQC C6) al kyl, -N((C, - C6)al kyl) 2,

Subje?t@%fagwweﬁnlt esé%')gé%/@l %%;tlpeé(géd%}sceﬁaeatl)yki%{]rgcl;éllular

carbolﬂ%té@éeﬁé’rﬁyﬁﬁb ktﬂ@ydent@ftﬂlﬂ')d sig¥ ctingioup RExanalcBiicadfor non-

| ar oups i ncl ude hydrogen (the glycine
macroB%:gye ?Fé'v‘?]c?mg%tgﬁg phenyl ,  cycl ohexyl net hyl ,

cyclohexyl pyridi n- 3 ylnethyl tert-butoxynethyl,

Examéggé}) I%P iy siderfglaﬁm”é(f"ﬂf{ﬂt _ but yl,

C+-Cs &rkmeprheﬁyt f2i -cz}-,lormelhymyb@bhyrbyl 2~ mﬁm@kmo&ym‘@hpwlzst hyl ,

n preferred roups
3, or i RBSEHe BV Bt ot SE BASRESEsth Shieyl and
or 4-Benbydxysgnai, hzyJ 3-, biot- G:cccgmwxglser&m the bemyRiy(CrCoalkyigh
are to be adm ni stered systemcally, esters with a
9P| ow rate of carboxyl esterase cl eavage are preferred,

since they are |l ess suscepti ble to pre-systemc

sm The abj each thei tar tissu
the chapaang upcst a8 ibe e, FERIh AEY o @rdPiahp B
protects@inverted inside the cells of the target tissue into
the acid product. However, for local admnistration,
where the ester is either directly applied to the
groups 4ABER, Whe&u@lk ®ra (Gﬁ&;)allqd ot (@F(&)éjmnyl droup eptiomallginterrupted by one
Iat t hat
or morg30°, ¢ -t o I - Sk P 08erB 8 Bob S bughl i B Coratey
groupls i $d @m t, a&vdp?z;ss: ae optichatlp setestjtutett cycivatkyt arctyslpdikenyl group;
effects. In the WD 2008/ 040934 PCT/ GB2007/ 003504 15
conmpounds of this invention, if the carbon adjacent to
a benztyhgroab jshbstitaed onthephémé ring pha gaodpnaf faraiuth -QiBH AORyShieare Rg is

ryarold) aBRRTRE T R, Pt R B RGP egapnamive

phenyl{©r-€;)alkpladiino, theanesidiie bhart amanolzwid orsacdi halide, ester or amide derivative

thereo“ aldsr#Q ﬁbé h&hg ;ﬂnke%svié Q? éﬁwe)(;tﬁo%%gmg Eﬁuno?chd bc’elné 9&jected from

or cyc nacro
glycmsei cmﬁ alaeine ompor) elgjnes isdeucinel p’nenslatahmastytdwwetrmtophan serine,

| i (] - . l,al.vei (Le. .. . .
threon\én%t Fﬁgé@ﬁetﬁ?g%?%%gaﬂlﬁ%8%?%%%@%&% h%ﬁisil;»b arginine, glutamic acid,
and aspafigtacdid;yst ei ne (ie -CH2S(t-Bu)), and phenyl gl yci ne

(ie phenyl) are currently preferred. One subset of

t he compounds of the invention has fornula (1A): H
a heterpogilic(GRRCYaKYI group), elthed beRig unisebsituied\dr Ronearod dRuUbmstitutedsin the

heterog?éh%:'?lﬁg V\ﬁtﬂqwau hEJ g?ar?h%& n\/éﬂ?l %ﬁ/ g ano%%?é{keﬁb&? :ﬂﬂuwomethyl

(C1-CelalkHH hydroxy, formyl, amino, (C4-Cs)alkylamino, di-(C4-Cg)alkylamino, mercapto, (C4-
Cs)alkylthio, hydroxy(C4-Cs)alkyl, mercapto(C4-Cs)alkyl or (C4-Ce)alkylphenylmethyl; and

a group -CR,R.R. in which:

each of R,, R, and R is independently hydrogen, (C;-Cg)alkyl, (C,-Cs)alkenyl, (C,-
Cs)alkynyl, phenyl(C4-Cg)alkyl, (C;s-Cg)cycloalkyl; or

R. is hydrogen and R, and R, are independently phenyl or heteroaryl such as pyridyl; or



R(l BB HNOR wherein W R and R2 are as defined
and further discussed above. Yet another subset of the
wa@eopourss of the invention has formula (10 : PEI/GBR@AH003504
R j W-\ (I ,--HNOR wherein W R and R2 are
as defined and further discd4sed above. WD 2008/ 040934

PCT/ (B2007/ 003504 16 Alternative errbodi ments The

cRORE R Dy AE (G Lablmarl ool BREVIGragio, or (Cs
ach)dydidalies ld a8 emb)Ritedetsaiwit thé phdoa @tamd toawhich efey %fe attached
R Al & aMBareccyE ORIy TH % 10 BrireTeated Bptefsyil ot o
N-Ilnked in this way, the alpha amno acid or

o e B fogner S o RyBaR Al i Cithef 2istattdohot lorii e trcyoic

| timdk@or exafhiptaddanidndgiied to its al pha carbon. Thus, an
alternative enbodi nent of the invention conprises
conmpounds of fornula (11) and salts, N oxides,

hRgdaad Rs a@shch awhde@te@daerm;a ecgog)alkﬂ; ((A—chﬁja|[<%ay|2](zz-egau(ynwy
GERTHRG Gl ot A Sl BsisrBed fr Repelpr i SFarbiicdiasor R and R,

ofogefher with the(dayboratom ta whizhdhey 4réafhched form a cycloalkyl or

" RSP Yo nd Raip Sy g R St KGR ey i6ORH (e
at,defluoedkan CHLOH, USOYC - AR, i- 0(@16(13@&kyan-Ct(Gz-Ce)alkenyI -S(Cs-
C un r.mul R di
£ R o5 Y -8l oo P s bRy N Grgpakary. -
RSOa(@z{dlgfa'lmdl ambrdbm@%%embﬂeepreseM& atbood ot -, -S-, -SO- or -

f or. mul dr ogen;~0

oS PR AR Slren @l H pRetneRRgR s RRIBRE) o S paptostkotali
a(Gu+Cheychatkeny alCHCycloalken@IkB, het¢rGa) @RIteroarylalkyl group, which

érolugl/yamag ﬁpf ér%ll)r/] be sub%ht%?ed%%/fdn%eoq n?or}g s%sst?uue ?s lﬂdag%\égntly

selected from, hydroxyl, halogen, -CN, -CO;H, -CO,(C;-Cs)alkyl, -CONH,, -CONH(C;-

Cs)alkyl, -CONH(C;-Cgalkyl),, -CHO, -CH,0H, (C;-C4)perfluoroalkyl, -O(C4-Cg)alkyl, -

S(C4-Ce)alkyl, -SO(C+-Cg)alkyl, -SO,(C4-Cs)alkyl, -NO,, -NH,, -NH(C-Cq)alkyl, -N((C;-

Cs)alkyl),, -NHCO(C4-Cg)alkyl, (C4-Cg)alkyl, (C-Cglalkenyl, (C,-Cg)alkynyl, (Cs-

Cs)cycloalkyl, (C4-Cg)cycloalkenyl, phenyl or benzyl.

Examples of particular R; groups include hydrogen (the glycine “side chain”), benzyl, phenyl,
cyclohexylmethyl, cyclohexyl, pyridin-3-ylmethyl, tert-butoxymethyl, iso-butyl, sec-butyl, tert-
butyl, 1-benzylthio-1-methylethyl, 1-methylthio-1-methylethyl, 1-mercapto-1-methylethyl, and
phenylethyl. Presently preferred R; groups include phenyl, benzyl, and iso-butyl, cyclohexyl and
t-butoxymethyt.

For compounds of the invention which are to be administered systemically, esters with a slow
rate of carboxylesterase cleavage are preferred, since they are less susceptible to pre-systemic
metabolism. Their ability to reach their target tissue intact is therefore increased, and the ester
can be converted inside the cells of the target tissue into the acid product. However, for local
administration, where the ester is either directly applied to the target tissue or directed there by,
for example, inhalation, it will often be desirable that the ester has a rapid rate of esterase

cleavage, to minimise systemic exposure and consequent unwanted side effects. In the



conmpounds of fornula (1). In conpounds (I1), when the
nitrogen of the ester notif is substituted but not
waleoosotdoy4 bonded to a carbonyl i.e. when in fRPCTGB200X003504
R6 is not H or a group linked to the nitrogen through
a -C(=0-, WD 2008/040934 P&Y/ GB2007/ 003504 17
compoudds @ (Bis iaventich SONSR3rbonadijazeht, todiie alphé oarbuh af fMetalpha amino acid

ring syste s, not, di tly link a -C(=Q),.. -C(=0O
ester {3161t FRpRABSURLIGH, Boike £ HARG (¥ oo mnorsubs ) Tgh e esters
tend toroé icleavédmorsitapidiythhh if trdt vatden idwidoratiyssbstititgd Ndsbn theacube where
R, i Egnce tpe inhk%jtorﬁ wi Il only accunulate in
218, [0 EXAPRGRENYRY YHOPSY! i nter alia, optionally
substituted Cl-C6 al kyl, C3-C7 cycloal kyl, aryl or
heteroaryl, for exanple t hyl thyl. n- or .
For maGgRasis, TelectyR PAPPIRYE, oS Hialfreinel e tigre el (o ~CH(CH)),
cyclohelgglytine ¢ie cpytohakyl), t-Butylsermedie \GHO¢-Bom); tdatytuysteine

(e -CPRL By phuiRrei i pls By LB e i oo

al kyl such as nethyl, ethyl, n-or isopropyl, or n-,

i SO- sec- butyvl,. C3-Crcvcl oal kyl ch as
one sl s e Tirols ey r b e Srin Mnenyt . pyri ayl.
thienyl, phenyl(d-C6 alkyl)-, thienyl(C -C6 al kyl)-
or pyridyl (Cl-C6 al kyl)- such as Qenzyl, 4-
met hoxyphenyl net hyl car bonyl , thi eqylggt hyl or
pyridyl nethyl, R6 ma o\ be,, fdgr exanple -(C=0 OR7,
or -(C=0 NHR%RZWher ei n Mdr en or opflApnal |y
substituted (@—=0b)al k uch as @ethyl, ethyl, or
n-or iso-progyl. "For conmpounds (I1) which are to be
adm ni st er ed §ystenical|y, esters with a slow rate of
esterase cl eavage are preferred, since they are |ess
susceptible to pre-system ¢ netabolism Their ability
wherejry)VVy Bo8Rd Radre aé)%?f@@ apgl &uther digeussed AROYeher ef or e
i ncreased, and the ester can be converted inside the
cells of the target tissue into the acid product.
Anothgfspbsetof thg,eom SOglﬁ‘ﬁi'%‘f%{'?’hk‘%'??{mv\'ﬂé'%éi the ester is
either directly applied to the target tissue or
directed there by, for exanple, jnhalation, it wll
often be desirable thai_the esteryhasya rapid rate of

esterase cleavage, t¢g mnmn mse gystem c exposure and
consequent ufant edSh\de gf T\ If a carﬁgg atom to
whi ch the grou in f la (11)Ois attached is
unsubstituteg2 idlR is attached to a nethylene
(-CH2)- radicdl, then the esters tend to be cl eaved
nore rapidly than if that carbon is substituted, or
is part of a ring systemsuch as a phenyl or
cycl ohexyl ring. For conpounds of the invention which
wherei’?{\ﬁ/, RPa {?R‘%‘Q.;E'JH he§ n&f(ﬁﬁm@ﬂaig sk¥d afi\eSrS W th a
slow rate“of carboxylesterase cleavage are preferred,
since they are | ess susceptible to pre-systemc
' ' hd | .get tissue
Vet arfRi? 3Rbucl 8 1nE ¥ehiooBRls b HRefER TR T IEE I o bo
converted inside the cells of the target tissue into
the acid product. However, for lqggal admnistration,
where the ester is either directiy—apglied to the
target tissue or diregted\h gﬂ{y, for exanple,
i nhal ati on, Wi | o‘ten/ e%ges rabl e thagicyhe ester
has a rapid r Nof eshNerase cledvage, to nininise
system c exp ur &l and consequent unwanted side
effects. In the conpounds of this invention, if the
carbon adjacent to the al pha carbon of the al pha am no
acid ester ester is nmonosubstituted, ie R2 is CH2RZ

whereRYY, Be PRY Re Ae afodRiingdpad furendiscusretabore: est er s




tend to be cleaved nore rapidly than if that carbon is
di- or tri-substituted, as in the case where R2 is,
wo evosex@aspl e, phenyl or cycl ohexyl. WD 2008/ 04POBEB2007/003504
PCT/ GB2007/ 003504 18 Uilities As nentioned above,
the conpounds wi th which thd8invention is concerned
are inhibitors of HDAC activity, and are therefore of
in the treatnment of diseases such as cancers,

us
A’terﬁgﬁrrsmo dimeffammat ory bowel di sease, Crohns

The cé’r‘n?@lﬂfﬁﬁ of HHregkat)ioy ﬁreqm/ér{tlbﬁ aré&!‘fa%ﬁt@ns@@%‘yrth’&ﬁﬂtébﬂment of the alpha
monary di sease, hma, multiple scIer

ammoa%ae@eraa—wr@ywmm AEInogcit eSterePali RESNH- o the ring

contaifling8 Bandd vra%’lﬂk@ﬂ?a@rc'al"-piﬁl_s’xqt:)‘itz]he ﬁ‘?@ﬁe%ﬁlb? b@rﬂ? N- I|nked in this way,
rhéumatoid arthritis. w || be under st ood he

the alphasaminp @cd@é@sreaﬁ@rhvﬂmlysaﬁy 34l TP 2610, AT SRR i Ibe C-inked to

the rifgCdRABEhINGPANB 8nd VVi4 Blidkeétradied @b dhddns lity drpna ctarben Thus an
activity of the specific conpound enplo

ed,
alternﬁt@@)emmg;r@eﬂt of @@ﬁl@\fegpon]ggppqrses§gmpoam§tof fqrmw_a @,Lp and salts, N-
oxide A thiyliRtestanatsoRAtesitReresr: of admini stration, rate of
excretion, drug conbination and the severity of the
partlcular di sease undergoing treatnment. Optinmum dose
| evel s and frequency of Qsing wi |l be determ ned by

clinical_trial Bis expected that a
t ypi cal Fd'd@é-vm‘l‘l[% th/e Nge TP 0. 61 to
50 ng per kg of body The conpounds wi th which

the invention is concerned nay be prepared for
adm ni stration by any route consistent with their

wnere R Y o i b SR e e Bt e B B a afpouncs o

formulaqijder s, granules, | ozenges, liquid or ge
preparations, such as oral, topical, or sterile
parenteral solutions or suspensions. Tablets and
A is bl HES OO F S(@, 1 @E@)NRaSt-NERG(QFHO)ess(O9NRe-, ENRIS(Qg)s @r

-NR3<§x§ﬁ§9t Airen R =0 R A o i8R e sl OB ARl BVt to

compacwsiohformeladt)iand sorbitol, tragacanth, or
pol yvi nyl -pyrrolidone; fillers for exanple |actose,
sugar, maize-starch, calcium phosphate, sorbitol or

R is aghdicaloéformalbl(X) o (Yy | ubri cant, for exanpl e magnesi um
stearate, talc, polyethylene glycol or silica;
di sintegrants for exanple potato starch, or acceptable

wetting agents h as sodlunrlauRyI sul phate. The
tabl ets nmay be coa‘f e’di accor ding to wel | known
e

in normal pharmace practlce qui d

preparations p@y_N t he fornrof exanple
aqueous or orI sHspensi ons, solutlo srons
syrups or elixirs, dX)may be presented a dry

roduct for reconstitution with water or other
itabl e vehicle before use. Such liquid preparations
may contain conventional additives such as suspending

nt.s exa | e. so
R, as SR A 4 ooy SR0aVE i Gt &0 e chRERUELY. 28 bl o
fats; enulsrfylng agents, for exanple |ecithin,
sorbltan ci.a o -aqu s vehicle
Re s Restieh PPl SHESEh G G RS SRR Ve or-
(C= O)%J ,(C£(D)IIR3I Oné(O@F))Nag:WPerternlCRJ is a@ldbi(r’]nelﬁsérfﬂrd%cﬁrluﬁd atfve in relation to
opyl ene glycol, or ethyl alcohol;
Comp%Fé§ P@Bb for exanple nethyl or propyl p-
hydroxybenzoate or sorbic acid and if desired
In comr?ortlj\r/wgs EII ovvr?en { L%‘.{%‘é% r<‘)9the es er mo I% n&rbgﬂe% %ut not directly bonded to a

carbonyl i.e. when in formula X, Rg is not H, or a group linked to the nitrogen through a —-C(=0)-,

where



WO 2008/ 040934 PCT/ GB2007/ 003504 19 For topical
application to the skin, the drug nay be made up into
wW@2Be&94 | otion or ointnment. Cream or oi nt "EPCT/GB2007/003504
formul ati ons which nmay be used for the drug are
conventional fornulations Wl known in the art, for

-C(= owaﬁmbe:@mRiesgdutéJe@} ifh fbrmhar\dmbdmtges&étbmsofot directly link a —C(=0),

e S suc arna
C(=OJ TGS eRieRbn o g Githe, ASletare MRtE ggrobl ony be
hydrolfysgdy RCEd drarhenes @Rahhibitdrs wWRlronly sdcuneicaerl racrbyhages.
pressure-driven jet atom zers or ultrasonic atom zers,
or preferably by propellant- driven netered aerosols

R m39Ibepfntub%llié,aj’p&iofﬁd”@%ubﬁmtédi Sﬁ-lC@talen O3fC, B €64k z8 ¢ or heteroaryl, for
nhal a

examilg FETT s on- G PRy Syl SeraianpEonghu gV, or pyridyl. In

casesfv\nfereemgb‘mpﬁage f}ié)@ﬁi&it)l @][ﬂb‘areﬁalr?i H:rmegﬁdet H\yiirdsdm 66$€=0JR;, wherein
ered aer.os ace-ac S

Rris opna e BF LS i ML Eh Ssracthyiveifily Bior PP Prysiso- or sec

butyl, @5, Eydidatiys Slﬁ@l@cycmtdps}'le.cycﬂbriehm agsiehelyl, poendr pyrldyl thienyl,

o1 255 TRLE 2 S5 il Lo S0

methoapirengiheetayicarbors, ltabhyemethyrorwliridmatyiosol s of opti mum
particle size can be generated and adm ni stered,

usi ng an inhal ati on techni que which is appropriate for
Re maly ot feeekample -(B(Bkﬁ))omnor 4 0=0ONHRseharindR}aphgdregen or optionally
. r expander s ear shaped containers (e.g.
substEBARE I SRR el S0l B 2NABE e - devi ces
erritting a puffer spray (Aut ohal er(r)), for net er ed
Leular

For oo iy B0 i B bEHRloddtel B EBRA, BB = sow rate o
esterasg alelaadujeearemr@‘errecﬂ]malh@/ra(re Jgss RBascbtible(to pre-systemic metabolism.

Their érﬁlrtt glg Sﬁekrﬁ%{gg%@ clé gﬁr %8{??%5?%’?%§83% tﬂg %g{el' Qgrg be

convetteqblnsmle ta@pdallscmﬁhe)hargemtlsts}me ity éhe adiet pebdugt. htawevs, foatbeal

om0 8 BRI A SIS0 s b G o rre o,

for examsleambaalahmf itevilsoftarcthe d&sureblel itherhtheresteithasia rapid reteoof esterase
cleava% S%%H% SQ ggs'ttgmlc%r ?c?sqfré’ gﬁ#}X&%eBﬁ&At%ﬂWQﬁteQ%ﬁf eerffegfsdl?% carbon
R fungl acetate
atom 1orwh1|¢rt hhaigeouptﬁ nrzﬁa)rmwal(lu)m; ettdated dreurtaubstitlted hie)R diattached to a
l.

methygelﬂg (- gi%Ll_ﬂ'neﬂ {%%tgr%ﬂ%@&r @}eehéfn%VQH%c! ? ?éj) @Z%aﬂ iftfat carbon is
substituted, or stpartsrd apengaaystemeduch asa rzhesyle:mcy@omm«yl ning.

Dependi ng on the vehicle and concentration used, the

drug can either be suspended or dissolved in the
For conginiunteof thdinvettiareshish gre tadieadaninistesadatystesnically ozstgrs with a slow

rate o cﬁ{y'@:@ rgse %ﬁ%@éé +r\é?errgg/ ?lﬁ)&f &8{, bfﬁgssa&fs%ptfb@tobpge -systemic

metabm_lﬁm i edr a.byttu logeach ther targefitiesue lotaCt isdharpiordiosiessed, anHéhe ester
o . oy .
can v SRR et o D14 rgeP 38 o 0 RS tqeye or oo
adminisiretiery mihiees the estegameither dirently epplietiia dhe tacgep bissugr directed there by,
I V
or G BRI AAILARERN B ST IR 2Pt o estorase
cleaveget t@rra'mimee avﬂieratceaxmure RN opnsequei einyaatedisidel efigcisnin the

compéd?\%s 3 this i in Jé(rﬁfoﬁ af tHlel c%ﬁio‘%téji a%eﬁtO(U 6%@@9% @ar?@ﬁ%ﬁﬂ%%% amino acid

gani c c em stry
ester Qs@@s;s @mggubsptgﬁct;@@grwmgédaf belng the mono- substltuent) then the esters

tend to be cleaved more rapidly than if that carbon is di- or tri-substituted, as in the case where

R is, for example, phenyl or cyclohexyl.



20 "Conprehensive Organic Transformation”, 2"d Edition
(Wley), RC Larock; "Handbook of Heterocyclic
w@hesiswsy' , 2nd Edition (Perganon), A R Kat rPCZkB2007/003504

review articles such as found in "Synthesis", "Acc.

Chem Res.", "Chem Rev", 8primary Ilterature

sources identified by st andard literature searches

online or fromsecondary sources such as "Cheni cal
Utilitigsst  act s* or "Beilstein". The synthetic routes used

As ménﬂor‘ié@ﬁaﬁb"v@ﬂﬁé 3binBBuks Wlﬂ%ﬁmqﬁ%ﬁtl&f istddRcérnadBicaRhibitors of
ow may be adapted for the preparation of anal ogous

HDAC&}}WI@U A64 arertﬁgre[fij PhWpeiG tes Hpaimest ¢f| dispasespuchagecancers, psoriasis,

lnflamﬁfaﬁﬂ?bé\kél%&ge SHRRhS HisesRTRERHe &diitis, r'tfiﬁrcbrf’é’@&itr‘u@f\/e pulmonary
the HDAC inhibitory properties there

dSGa%BF@Wa’F‘PB‘H@ SCIREiP: d'ﬁ?@f%aﬁ‘@P'C defrogiitis, @?ﬁdﬁ@#s hest@gigease, or

systemw%d"u)é'e f&habSus ARCrheuhatoid MHrggycar bonyl  DCM =
di chl oromat hane DMF = dinet hyl formam de DCE =

1, 2-di chl or oet hane TMSOK = pot assi um

It will Eé Urﬁ@r&bfécﬂh'aﬂ!h@%lpgéﬂc M\Tel @dr%&'@ﬁhlcﬁldf f)él?élndﬁlll'ﬂébend upon a
| uoroacetic acid THE = tetrahydrofuran

Na2CO3
Va”e%%fcf PeiRSIRTYRIRG e ackyiyes the ?Rﬂcﬁ'§§Pﬁ‘HP%’éPr #BPIaYs. tigcage; body

weight) yeh&rahheith, Cse&Cﬁlét ﬂ&eﬂféamm&t@@'r@&tb@ﬂadrﬁﬁlﬁstratlon rate of
saturated DI PEA = dii soprogi | ami ne

excretf%/ndprugé:omtgqtlon §B%Im§"rﬁer‘f9m’ h&é)agipp@r disgash lﬂnﬁergow(\jg treatment.

Optlmtn‘“nI cﬁfé@ﬂéifé}ﬁ@qufé\qdéhéiﬁof dU@iﬁb'Wbe—déi@ﬁrhlﬁéﬁ by cllnlcal trlal However it is
bor o en_carb

expecial 0SLE HRIH ARG RILRE Bdre GHoPaRE Sbaib pOD i 57 Macien g of body

weightt her TPAP = tetrapropyl ammoni um perrut henate

(COCl)2 = oxalyl chloride
The compounds with which the invention is concerned may be prepared for administration by
any route consistent with their pharmacokinetic properties. The orally administrable
compositions may be in the form of tablets, capsules, powders, granules, lozenges, liquid or gel
preparations, such as oral, topical, or sterile parenteral solutions or suspensions. Tablets and
capsules for oral administration may be in unit dose presentation form, and may contain
conventional excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol,
tragacanth, or polyvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbitol or glycine; tabletting lubricant, for example magnesium stearate, talc,
polyethylene glycol or silica; disintegrants for example potato starch, or acceptable wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods well
known in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, glucose syrup, gelatin hydrogenated edible fats;
emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles
(which may include edible oils), for example almond oil, fractionated coconut oil, oily esters such
as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl p-

hydroxybenzoate or sorbic acid, and if desired conventional flavouring or colouring agents.



WD 2008/ 040934 PCT/ GB2007/ 003504 21 N2 = nitrogen
PyBop =

whenzotmsazol e- 1-yl - oxy-tris-pyrrolidi no- phosphonGBR07/003504
hexaf | uor ophosphate Na2SO4 = sodi um sul phate Et3N =
triethylamne NH3 = ammoni 33TMSCl =

For tobrcauwpho/dtnehlt@fr@ssklnan@ dr be naaﬁmm' D £ &leami B8on or ointment.
um al le nium

Creangpbbiiant Loy vanS WS Mk DI 4 e P 0 PO RB AR fogmulatins

well kh@:ﬁ% the BRJBESAWPIS Hé tiedorbedBinldtardand textboboks bipHarmadelBics such as
rbon di oxi de EDClI =

the BrN-SE‘ BYMREORY$'Ani nopr opyl ) - N- et hyl car bodi i mi de

hydrochl oride Et20 = diethyl ether LiOH = lithi u_m
For oGP LA Ry G PIAUA D SSEInY S o CRI Gt BgPayghery for
exam;ﬂastﬁ/ (rPSsuird-arivadn jgt atﬁﬂa|zEr9’ﬂr|dltrdsbhll‘c%m*bnz@s—orgfraﬁfe&)y tb;gprﬁpellant-
drlvenjn?]tlebegi %2;5%(%5( Mg%ellﬁplqumeda%wp%E,gttoggqfé’raﬁrymzm@gw&ers for example,
inhalatibre tadules®y DtHer tdry powden delivelly systeomIEXepipatsatucheas, for example,
O RN e AT
emulsifietse stabilizers cprésémataeaxfthvatiregsBandhfillersredy. ddatods in the case of powder
inhalers) may be present in such inhaled formulations. For the purposes of inhalation, a large
number of apparata are available with which aerosols of optimum particle size can be generated
and administered, using an inhalation technique which is appropriate for the patient. In addition
to the use of adaptors (spacers, expanders) and pear-shaped containers (e.g. Nebulator®,
Volumatic®), and automatic devices emitting a puffer spray (Autohaler®), for metered aerosols,
in particular in the case of powder inhalers, a number of technical solutions are available (e.g.
Diskhaler®, Rotadisk®, Turbohaler® or the inhalers for example as described in European
Patent Application EP 0 505 321).

For topical application to the eye, the drug may be made up into a solution or suspension in a
suitable sterile aqueous or non aqueous vehicle. Additives, for instance buffers such as sodium
metabisulphite or disodium edeate; preservatives including bactericidal and fungicidal agents
such as phenyl mercuric acetate or nitrate, benzalkonium chloride or chlorhexidine, and

thickening agents such as hypromeliose may also be included.

The active ingredient may also be administered parenterally in a sterile medium. Depending on
the vehicle and concentration used, the drug can either be suspended or dissolved in the
vehicle. Advantageously, adjuvants such as a local anaesthetic, preservative and buffering

agent can be dissolved in the vehicle.

Synthesis

There are multiple synthetic strategies for the synthesis of the compounds with which the
present invention is concerned, but all rely on known chemistry, known to the synthetic organic
chemist. Thus, compounds according to the invention can be synthesised according to
procedures described in the standard literature and are well-known to the one skilled in the art.

Typical literature sources are “Advanced organic chemistry”, 4" Edition (Wiley), J March;



HOHO HOOwW | N/ Okt | NOEt OO O Internediate D
Intermediate E Intermediate F HOHO N Ovw N/ Ow HZO
w@2009000934 nt ernedi ate G I nternmedi ate H | nt er TP EBGB23107/003504
Preparation: Internediate A. Mt hyl
( 2E) - 3- [ 4- (hydr oxyret hyl ) phé@yl | acryl ate HO Ove 0 WO
“CompHeReHsVAUSAn B GTAARR16M O3S BditioR @\NT@,@ RIG. ILaroer! Wﬂhﬁﬁook of

Heterqucl@éh ar eﬁé)%Ekgl&%gérlgér\go%nIggfagr@ 2kyi g%llevss?ry@l@s su found in
‘Synth'Bt';E" Thie. dren. Res@\"@heﬁi Ret e bipréthary ditefatuft Ufced identified by

aration 0
standq[d F%ﬁ)’f%ﬁeﬁ&hﬁaﬁw@ %{@m B?POTd%'M sguvp? Bm ‘LChgmnaal Abstracts” or
“Be/lstémFOIﬂiéstthéﬁ@rdhte%CwSédGri@@ prébat BN theadtin joUnE8 of the Examples

ded to ter (350 and cooled to
below G136 SHEPHRA (AL Ihe s ine rRspriin ea?'aé@s(of OURES: 160Dl ) was

charged dropwi se naintai ni ng the reaction tenperature

el ow_15C. The reaction vva rmad and, stirred
The foflgwiPg ExapleseERE (e SEPPRIAG OF tpebiic Compoils ¢4l fverign. and
the HIAE &ihpitbAt Erop&ted ineted:ed and dried in vacuo to afford

the title product as a pale yellow solid (29.5g,

quant). 1H NMR (300MHz, d6-DMBO) 6: 7.89-7.52 (5H,
AbbreW)at/orﬁs 59 (1 H, d, J=16.2Hz), 3.7 (3H, s). Stage 2 -

ratjon of nethyl
MeO E?ﬁ'? l4 (hydr oxymet hyl ) phenyl Jacryl ate (I nternedi ate
EtOH A)ethanol

EtOAc = ethyl acetate

Boc = tert-butoxycarbonyl

DCM = dichloromethane

DMF = dimethylformamide

DCE = 1,2-dichloroethane

TMSOK = potassium trimethylsilanoside
DMSO = dimethyl sulfoxide

TFA = trifluoroacetic acid

THF = tetrahydrofuran

Na,CO; = sodium carbonate

K»>CO; = potassium carbonate

HCI = hydrochloric acid

aq = aqueous solution

sat = saturated

DIPEA = diisopropylethylamine

NaH = sodium hydride

NaOH = sodium hydroxide

STAB = sodium triacetoxyborohydride
NaCNBHj; = sodium cyanoborohydride
NaHCO; = sodium hydrogen carbonate
Pd/C = palladium on carbon

TBME = tert-butyl methyl ether

TPAP = tetrapropyl ammonium perruthenate
(COCI), = oxalyl chloride



Stage 1 product (1Qg, 48mvl) was added to THF (80ni)
and cooled to 0-5C. Borane-THF conplex, 1 Min THF
w@ 20084040996l ) was added dropwi se and the reartT/GB2007/003504
allowed to wvarmto RT and stirred for 2h. It was then
quenched with 1:1 10% HCl ag”tHF, then the organics
N, = rittsgevied i n vacuo. The residue was extract ed with

nd th ned o C

PyBowg\ et oo BB AT RatE T B er P BasApte
Nazscol;* esdi(riveoRANteand concentrated in vacuo to afford the
EL.N % product as a yellow oil (2.75g, 30%. 1H NWR

N T 'GBMQE' ®€D30D) 6: 7.75-7.70 (5H, m), 6.54 (1 H, d,
NH3~bFﬂxﬁon'ﬁh'|Z) 4. 64 (2H, s), 3.80 (3H, s). WD 2008/040934
TMS(g t’%}% 7|/ 04 24 Internmedi ate B: Mt hyl

[tAmMeRyIGhIglas ehyI ) pheny! | propanoic acid HO OV O

NH4C|'H-'1€mtnohILﬁ1 cmmueund was prepared by the follow ng
LiA'H?E}nﬁﬁﬁ@@rﬂﬁmrﬁﬁﬁﬁgmc)2’ H2, NaOH HO Ove Ove O Stage

Intermedi ate B Stage 1- Preparation
PyBrar =mBedrhy-tris3pyreblidiny ghosphioriumnexafieroghbpptestenoi ¢ aci d
MaS I_nt er nedi at@ E% Intermediate A (3g, 15.6nmol) and
9SG A TG BN e (0.3g, 1.3mml) were added to 0.5N
"BuLi KacBdayg|lithimonl) , purged with and stirred under hydrogen
co for 4053h The reaction was filtered through celite,
2 @SN 9% Do (30nL), acidified to pH-r 1 with 10%
EDCI HOI-g33Dimmadhygarhinapropyl )-M-ethylcaibGeiomide hydrdtmibide The
Col organics were dried (MJSO4) and concentrat ed
Etonﬁ'g&g Fﬁe}g afford the title product as a pale yellow
LiOH sthHImlandraﬁge 94% . 1H NMR (300MHz, CD3QOD) 6: 7.25

C (f 22.9Hz), 4.57 (2H, s), 3.68 (3H, s),
HoBt 5 by ‘?&be’t‘m]fhazﬁ'es 2.60 (2H, t, J=9.8Hz).
TLC =Ithmeaym«thmtdgra;bm/th I

yme lacrylic acid HO Ove O

LCMéFhf@L{'g’?'L ém%%p%’gﬁé ass)% 8'%3@93 from 3-fornyl benzoi c
mL = sdhlitre(sy t he sane net hodol ogy used to nake

r%plgsgr medi ate A. 1H NWMR (300MHz, CDCI3) 6: 7.63 (1H, d,
g=9 OHz), 7.42 (2H, d, J=8.4Hz), 7.30 (2H, d, J=8.1
mg = willjgra®(s37 (1 H, d, J=15.9Hz), 4.61 (2H, s), 3.77 (3H,
mol =$r)d|e(¥\P 2008/ 040934 PCT/ GB2007/ 003504
mmol = millimole(s)
HPLC = high performance liquid chromatography
NMR = nuclear magnetic resonance
RT = room temperature

h = hour(s)



25 Internediate D: Met hyl
3-[3- (Hydroxynet hyl ) phenyl | Propanoic acid HO Il / QOwe
W@200%1040984 t | e conpound was prepared from | nt er FEHGBR@ 7003504

by the sane nethodol ogy used to make |Internediate B.

'H NMR (300MHz, d6-DMBO) 6:28.73-7.25 (4H, m), 5.13
Scaffdlditihtetmediatesftz) , 4.76 (2H d, J=5.7Hz), 3.60 (3H

m, 2.84 (2H, t, J=7.5Hz), 2.62 (2H, m J=7.5Hz).

I nternedi ate E: Ethyl

idin-2-yllacrylic acid

as prepared by the

; Ot Acz8MI0 HO iR A~ OMe
BHB THF Stage 2 THE!HO N Cet O

I ntermedi ate E WO 2008/ 040934 PCT/GB2007/ 003504 26
Shtegeediate epar at i on of AnfefriiedBte B- et hoxy- 3- oxopr termediate C
-en-1 -yl]nicotinic acid 6-Methylnicotinic acid (5g,
36mmol ) and ethyl glyoxal ate (50% solution in toluene

- 8.7nm., 44mmol) were added to Ac20 (25nl) and

ed under a nitr gy sphere. The reagj
d at 130C for 3h thep al]l oyed ga%\}mcool to T |ver
oat§ on was t hemNTQUEAC th water (1 N

o) and cgncentrated to dryness ig vacuo to afford
the product as a brown solid a(ll 6g, >100%. mz =
2'2?"[‘%1’1?-'3 Intermediate E Intermediate F

HO | N HO I N /l\
N A~ OMe N A OMe HN< o O/w/
0 0

Intermediate |

HO

Intermediate G Intermediate H

Preparation:

Intermediate A:
Methyl (2E)-3-[4-(hydroxymethyl)phenyl]acrylate

HO
Z OMe

o)




Stage 2 - Preparation of ethyl
(2E) - 3-[ 5- (hydroxynet hyl ) pyridin-2-yl]acryl ate
w@ bovsesayedi ate E) Borane- THF conpl ex (1M in THEI/6B2007/003504
84nL, 0.084npl) was added dropwi se to a slurry of
stage 1 product (11.6g, 52##ol) in THE (100nl), under
The tifle EdrhpUBHE WaBPIBSREEP R the FOWiRPRRletHRdowae stirred at RT
for 1‘.5 5h then quenchgd with Iggﬁl HCI aqm?gmru. The THE
was renoved in vacuo, the residue basified to pH- 9
with K2CO3 t hen extract with EtOQAc (3 x 30nL). The

or gaBi c phases wer eMe@rm)] n@@l,bMedri ed (I\/gO4) t hen
concgntrated in vacuoeoo afford the r~ duct as
aHyrowr Byl . Purifi i m chroma aphy

A ed produgtC@H,a yell ow soli &
259%) . R (300MHz, CQ%?B), 6: 8.59 (1H, s),
7.91-7.63 (3H, m, 6.88 , d, J=15.9Hz), 4.70 (2H,
s), 4.28 (2H, ), 1.35 (3H, t). Internediate F:. Ethyl
3-[5- (Hvdroxvnet hvl ) pvri di n-2-yl | Propanoi c aci HO
CEt N O The title conpound was prepared fro
Internmediate E by the sane nethodol ogy ugggd ot of riédcem™F
Internmediate B. 1H NVR (300MHz, CDCI 3) 6: 8.49| ({H,
s), 7.65 (1H, d, J=5.7Hz), 7.21 (1H, d, J=7.8Hr), 4.68
(2H, s), 4.13 (2H, q, J=7.2Hz), 3.12 (2H, t, J¥7.5Hz),
2.77 (2H, t, J=7.2Hz), 1.24 (3H, t, J=7.2Hz).
Internediate G Met hyl
(2E) - 3-[ 6- (Hvdr oxvnet hvl ) pvri di n- 3-yl | foyacid HO
N W 0 WD 2008/ 040934 PCT/ GB2007/ 003504 2 j
compound was prepared by the foll ow ng net hodol ogy:
Li AlH4, Et20 Mn02, DCM N O Stage 1 N OH Stage 2
0O Ov OO MO 'P~ MO OW Stage 3 K2CC3

H20.
intermediate A

Stage 1 - Preparation of 4-[(1E)-3-methoxy-3-oxoprop-1-en-1-yllbenzoic acid

4-Formylbenzoic acid (20g, 0.133mol) and K,CO; (55g, 0.398mol) were added to water (350mL)
and cooled to 0-5°C. Trimethyl phosphonoacetate (26mL, 0.160mol) was charged dropwise
maintaining the reaction temperature below 15°C. The reaction was then warmed and stirred at
RT for 1.5h before acidifying to pH ~ 1. The resulting precipitate was filtered and dried in vacuo
to afford the title product as a pale yellow solid (29.5g, quant). '"H NMR (300MHz, ds-DMSO) &:
7.89-7.52 (5H, m), 6.59 (1H, d, J=16.2Hz), 3.7 (3H, s).

Stage 2 — Preparation of methyl (2E)-3-[4-(hydroxymethyi)phenyllacrylate (Intermediate A)
Stage 1 product (10g, 48mmol) was added to THF (80mL) and cooled to 0-5°C. Borane-THF
complex, 1M in THF (97mL, 96mmol) was added dropwise and the reaction allowed to warm to
RT and stirred for 2h. It was then quenched with 1:1 10% HCl,,/THF, then the organics removed
in vacuo. The residue was extracted with EtOAc (2 x 50mL) and the combined organics washed
with sat. NaHCO; solution (50mL) then brine (50mL), dried (MgSO,) and concentrated in vacuo
to afford the title product as a yellow oil (2.75g, 30%). "H NMR (300MHz, CD;0D) &: 7.75-7.70
(5H, m), 6.54 (1H, d, J=16.2Hz), 4.64 (2H, s), 3.80 (3H, s).



HO" " TFAA, THE nCPBA, DCM N Ove ~ N Owve N Ow
Stage 5 O Stage 4 OO O Internediate G Stage 1-
Wee@pa+ws4 on of (6- et hyl pyridi n-3-yl) net hanol PALGB2007/003504
suspension of lithium alum nium hydride (7.24g, 191
mol ) in Et20 (400m ) at -78% was~ added via cannul a
Interm’atﬁditeeB period of one hour a solution of nethyl
130mmol ) in Et20 (200nl).
he m xture was stirred
for a furt her 3h. Excess I t hi um al um ni um hydri de
was quenched by dropw se addition of EtOAc (40 m).
The m xture was then using a water-ice bath,
and further quenched wt t Clomd 500mL) . The
et hereal |ayer was decanted, and Jet CAc was added
(500m.). The m xture was stirredvigorously, and the
organi c |l ayer was agai n decanted. The extraction
procedure was repeated twi ce (500nm. Et QAc). The
The tit0cEPh gtRAd WagPhésaréX by tetfsllonigemethogslogivgSO4) and
concentrated to yield the desired product (13.6g,
85% . 1H NWR (300MHz, CDCI3) b: 8.39 (1 H s), 7.62
dd, J=2.1, 8.1 Hz), 7.14 (1 H d, J=7. 4.68
S), 2.54 (3H, s).PéPageraNOtbr eparat i 5R of
Nenal dehyde—To—a cTuooted (ice bath) OMe
stage 1 producstagei4. 85g, 120.6nmol) in DCM
(1000m.) s added manganese oxide (100g) in 1 g
potetrmdiste Aover a period of 30 m nutes. The m Xt unt@medisgte B
warmed to RT and stirred for 45 m nutes and was then
filtered through Celite. The residues were washed
Stageii-t Rrepayatios 00melhy! 3ridH(hytroxyoethy e npitvopancid agid (Inkermediate B)

Intern‘{%@%t%{ﬁ%%%fﬁf&?n%)@ ﬁf@%&]@ﬁ%@b@f&@ g%olh\?veg M4 to 0.5N

NaOHJA50@ Ky purgedodth grd stred dnder+ydebges fdr 4-6h). The reatipn wis filtered

througﬂecteﬂt):c/alsw%ﬁ%@\@ﬂ%%é&Ie(téﬁﬁ.bézrﬂrjgllg% ?chH |3~) 1;1 vc\:/fﬁ Fg‘%g@%cﬂ;\d%fxtracted with
EtOAGs(@1xid0raly). biie sarljee@organids werg @kia_dﬁMg@OdaWopnﬁrated in vacuo to
afford ‘fr}]‘?etrﬁfe dr68HTLL 4 aifik ﬁ?%@oﬁ@%%gggzgﬁy 'HIERTSSIMHZ *D.0D) &: 7.25

ure was co Ice
(4H ABai R0 1 22K O PID Eab tsh 36 (BBins), 2180 (2008 /62681314 2.60 (2H, t,
8T/ GB2007/ 003504 28 154mmol ) was added dropw se over
a ‘period of 10 m nutes. The m xture was stirred for 5
m nutes and then warnmed to RT and stirred for a
hour. The product was collected by filtration
Inte"ﬁé%lét\%gghed vvlth vvater 250rrL) then dried under vacuum
: PXYIEEI i ) 15. 7089, 73% over two
steps) "H NWR (300I\/Hz d6 DVMSO) 6: 8.74 (1 H, d,
J=2.1 Hz), 8.08 (1 H, dd, J=2.4, 8.1 Hz), 766(1H,
d, J=16.2Hz), 7.32 (1 H, axJ=8.1 Hz), 6.74 (1 H, d,
J=16.2Hz), 3.73 (3 S) 50 (3H, .s). Stage 4-
Preparation of methyl° Ao
(2E) - 3-(6-net hyl - 1- oxi dopyridin-3yl)acrylate To a
sol ution of stage 3 product (10.04g, 57mmol) in DCM
(250m.) was added nCPBA (10. 1g,

The title compound was prepared from 3-formylbenzoic acid by the same methodology used to

0

Meth

make Intermediate A.
"H NMR (300MHz, CDCl3) 6: 7.63 (1H, d, J=15.9Hz), 7.42 (2H, d, J=8.4Hz), 7.30 (2H, d,
J=8.1Hz), 6.37 (1H, d, J=15.9Hz), 4.61 (2H, s), 3.77 (3H, s).



10. 79, 4.79, 147mmol) in three portions over a period
of 1 hour. The m xture was dried by addition of
waedvgdeooss nmagnesi um sul fate, and filtered, waBtli/G§2007/003504
with a further portion of DCM (200nm.). The m xture
was concentrated, then |oadéd directly onto a silica
|ntemgai|at@qj um and eI uted with 10% net hanol -DCM to yield
94% . 'H NVR (300MHz,
Oy ME 3 OILACIBg (1 H, dd, J=1.3,
7. 9%&) 7.59 (1 H, d, ' J=16. 2Hz), 7.52 (1 H d, J=8.1
Hz), 3.74 (3H, s), 2.34 (3H, s). Stage 5 - Preparation

of net hyl
(2E) - 3-[ 6- (hydr oxyngihyl L di n- 394l acryl ate
(Internediate G To a~coore i C¢ bath) solution of

stage 4 product (24.60g, 127mmol)oin THE (500nL) was
added trifluoroacetic anhydride (25nL, 180mmol). The
m xture was stirred for 15 mnutes and then warned to
The titllcor¥dupll waikiprépared frem Iatefmiediatd 0Dyt Sdrhe metmrioRg9lused to make
"&Hﬁ th) and the m xture was quenched by caref ul
Inter AeiBn of sat NaHCOB (1000nmi). The product was

'H NW(:JO@MH—QFd&DMBE ) BCHI76- 7325<E50%/13 h‘%lj'tp.lﬂsl inqdct by (2H, |de =5.7Hz),
co chr in o vyie
3.60 (%'Hemg@ ggnb o&gga) %%a(g 79& “H NMVR (300|sz
CDCl 3) 6 8 70 (1H, s), 7. 87 (1H, dd, J=2.1, 8.1 Hz),
eld7 J=16.2Hz), 7.32 (1 H, d, J=8.1 Hz), 8.52
Intermegdiate £ J 1 5.91-1z), 4.81 (2H, s), 3.85 (3H s).
Ethyl (268)-8¢[5%eidydrbgynidithWidlyhdih-2-yllacrylic acid
3-[6-(Hydroxymet hvl) pyridi n-3-yl | propanocic acid HO N
Ove 0 The title conpound was prepared from
Internmediate G acid q¥ h ame met hodol ogy used to
meke I nternediate B."™ H 300MHz, CDCI3) 6: 8.44 (1
H s), 7.55 (1 H dd, J=23} Et 7.20 (1 H, d,
J=8.1 Hz), 4.75 (2H, s), 3.69 (34, s), 2.98 (2H, t,
J=7.5Hz), 2.67 (2H, t, J=7.5Hz). 2008/ 040934
PCT/ GB2007/ 003504 29 Internediate 1:

The U{R SEEBRAS LS AETRAEA BA T LAY BEIAPRY et hodol ogy: 0

1. TFA EtCAc N—CH + ~0 HZN, O O 2. K2CG3,

n-propylamne O Internediate | Internediate | was
pr epar ed follomﬁngothe nmet hodol ogy descri
01/ 6Q785. S OEt Ac0
HO
HO N -
| P OEt
N Stage 1
o]
BH3 . THF
Stage 2
THF
Y
HO | N
p/ OEt
N
o]

Intermediate E



1H NVR (300MHz, d6-DMSO) b: 0.85 (6H, d), 1.15 (3H,
d), 1.75 (1H m, 3.18 (1H, dd), 3.42 (1H, dd), 4.53
W@ 1ddg/oqpp34 5. 82 (2H, s). WD 2008/ 040934 PCT/GB2007/003504
PCT/ GB2007/ 003504 30 Anminoacid internediates: Int.
J1 R = cyclopentyl Int. J22R = t-butyl Int. J3 R =
Stageet -hplephrdtion 6] 1E)-3lethxyl3ndxopleh- Rer-1o)alcopsobyil | nt .

SR i )L S T
44mmidDWaed Bldddto- Ack® (B5raL yemidiatinid ukderlatitrogkth dfmssphere. The reaction
G A T
quenclhgdi with thé?(fOrﬁUI;ariddmimhbfmiaitm_o?gWﬁs; tiWa;?g?oRéﬁdrd nEproyilict as a
br°‘””(;9§f ﬁéfﬁwg%ﬁ)ﬁ?ﬂ’éf d_[E"y*k ) ment hyl ' 0_HeN |5, RO HZN

nt er nedi at e = cycl openty
stage % B4FE B &1 My oL LB BB M TP By Fimggine
BoranktZM Fdrizdiex Y 101 in2MFO- 8@nL ) hlo@4meijivas edded dropwiseds atskirry of stage 1
produ%:tml g-?gg%%”g’%@) gﬂ.ﬁ QPRE@I é{ﬁ%’e\l@opﬁ%&v?%tg?ogpgggpﬂlweqea&lo% was
stirreddat-RI, for 1 Bh@hdi2ddebched\vith 2N HCl,, (20mL). The THF was removed in vacuo, the
residue basified to pH ~ 9 with K,CO; then extracted with EtOAc (3 x 30mL). The organic
phases were combined, dried (MgSQ,) then concentrated in vacuo to afford the crude product
as a brown oil. Purification by column chromatography gave the desired product as a yellow
solid (1.86g, 25%). "H NMR (300MHz, CD;0D) &: 8.59 (1H, s), 7.91-7.63 (3H, m), 6.88 (1H, d,
J=15.9Hz), 4.70 (2H, s), 4.28 (2H, q), 1.35 (3H, t).

Intermediate F:

Ethyl 3-[5-(Hydroxymethyl)pyridin-2-yllpropanoic acid

HO | A
~ OEt
N

The title compound was prepared from Intermediate E by the same methodology used to make
Intermediate B.

'H NMR (300MHz, CDCls) 8: 8.49 (1H, s), 7.65 (1H, d, J=5.7Hz), 7.21 (1H, d, J=7.8Hz), 4.68
(2H, s), 4.13 (2H, q, J=7.2Hz), 3.12 (2H, t, J=7.5Hz), 2.77 (2H, t, J=7.2HZz), 1.24 (3H, t,
J=7.2Hz).

Intermediate G:
Methyl (2E)-3-[6-(Hydroxymethy)pyridin-3-yllacrylic acid

HO I\
N N Z OMe

o)




OO N Internediate UH Internediate V WO 2008/ 040934

PCT/ GB2007/ 003504 31 Preparation: The internedi ates
w@bwso40mt € prepared fromthe correspondi ng anPCDEBR@S/003504

and al cohols according to the nmethods descri bed

bel ow. Method I. O Stage 1.2ROH O Stage 2. OH EDCI,

The tifiMNpddMd was Cﬁr&bdr% By edodwing-mthadblof:DCM HCI HZN R
OO0 O Mtho 0 Stage 1. ROH SO H N OH pTSA,

cycl ohexane BN OR 2 OO Method Ill. Stage 1. RCH
age 2. OO 0 OH OHEDC, DVAP, DVF G H O R H2,
Et PAC _H NXO.'R"+fét hod 1 ( lified foMorRt*%r medi at\qg\/
toage 1- dugeparation clapent yl stage2 N0

(2S)oMe(tert - but oxycar bonyl ) am no] (cycl ohexyl )acet ate

To a solution of

(S)- 2-tert-but oxycar bonyl ani no- 3- cycl ohexyl - p‘r%ﬁkgdh

acid (59, 19.4mpl) in DM (50nL) at OC was Meided °©OV° | stage3
cycl opentanol (8.8nl, 97.15mml), EDC (4.09g, K_CO0,H0
21.37mmmol ) and finally DVAP (237ng, 1.94mmol). The

reaction mxture was warnmed to RT and stirred for

The DVF was renpved\ Dyyacuo to give a clear Qi
was separ atr8t et weer). wat er Et CRAEA PPMe ) ome
ase Wes$a “Wag, g 1 ed ¢ concergtarg.; cenggaied in"

vacuo. e crude extract was purofied by coI um 0
ermeglragd@graphy (25% Et OAC in heptane) to yield the

esired product as a clear oil (14.87g, 55% . 1H NWR
(300MHz, d6-DMSO 6: 7.09 (1H, d), 5.08 (1H, t), 3.76

(1 H t), 1.50-1.85 (1 OH, br m, 1.39 (9H, s),

9 08/ 040934 PCT/ GB2007/ 003504
stage Giebfeton S g BEuPhm oS MEI D et 1
Toa s(uﬁﬁansam af dithiune b iméniyin) reyd edent 7e2 4gy di@bndnbt)lri BigO (400ml) at -78°C was
added( vid! Egr{nn?adéw%ﬁ'g pem)d of one hour a solution of methyl 6-methylnicotinate (19.62g,
130mmol) in Et,O (200mL.). Once addition was completed, the mixture was stirred for a further

HO

3h. Excess lithium aluminium hydride was quenched by dropwise addition of EtOAc (40 ml).
The mixture was then warmed using a water-ice bath, and further quenched with sat NH,ClI
(600mL). The ethereal layer was decanted, and EtOAc was added (500mL). The mixture was
stirred vigorously, and the organic layer was again decanted. The extraction procedure was
repeated twice (500mL EtOAc). The combined organic extracts were dried (MgSO,) and
concentrated to yield the desired product (13.6g, 85%). "H NMR (300MHz, CDCl;) &: 8.39 (1H,
s), 7.62 (1H, dd, J=2.1, 8.1Hz), 7.14 (1H, d, J=7.8Hz), 4.68 (2H, s), 2.54 (3H, s).

Stage 2 - Preparation of 6-methylnicotinaldehyde

To a cooled (ice bath) solution of stage 1 product (14.85g, 120.6mmol) in DCM (1000mL) was
added manganese oxide (100g) in 10g portions over a period of 30 minutes. The mixture was
warmed to RT and stirred for 45 minutes and was then filtered through Celite. The residues
were washed with DCM (500mL), and the combined DCM portions were concentrated to yield
the desired product. 1H NMR (300MHz, CDCl;) &: 10.00 (1H, s), 8.88 (1H, d, J=1.8Hz), 8.00
(1H, dd, J=2.4, 8.1Hz), 7.26 (1H, d, J=8.1Hz), 2.60 (3H, s).

Stage 3 - Preparation of methyl (2E)-3-(6-methylpyridin-3-yl)acrylate
To a solution of stage 2 product (14.60 g, 120mmol) in water (600mL) was added K,CO; (55¢,
398mmol). The mixture was cooled (ice bath) and trimethylphosphonoacetate (25mL,



Stage 1 product (14.87g, 45.69mmvl) was dissolved in
DCM (100nL) and treated with 4M HCl/di oxane (22.8nL,
W@20088#09%4 ) and the reaction m xture was stirrRdl/&GB2RT/003504
for 24h. The crude m xture was concentrated under
reduced pressure to give anzérange oil. This was
1 54mmb|)Wasaauedd hMoleseEtvaﬂa berig ofel 0amindiek eTHY mixtupe vk 8tirred for 5

mlnu’(%sr m@/a r? wfggrat S hg\,%egrftoz a}.'f:'Uf%]g R%gg/é' r\{ee&rt Qﬁw&%s coﬁected by
f|Itrat|c(r8é}€H\)0vEshedfiwt|BIMr (Q50r8L)4516613Med uhdér) vacbu 2o igld, thé Hesired product

15035 By g BRI b 0) b S, o8

(1H, d8t depe4,18.1HESE B.66 {1TH, ratl+= t8121H0), y.3.I(tH oy, ke peia), Bl74 (1H, d, J=16.2Hz),
S phenyl )acetate tosylate salt (Internediate
373(@%)%%%@4 ry of (S)-phenylglycine (5g, 33.1 mmol)
i n cycl ohexane (150nmL) was added cycl opent anol

R Gl e A T S e

Toa Mnn Sf stage 8 poriuee(1004g, 5179!&?16!()1 int DCMIZEDrh Oy wasoaduled tneCPBA (10.1g,

|, ed
10797 633 Ny 0% iBnalte bR eRRRES L T PRSI dibo by
additicrobfiamhydreus mayeesiuin salfele vemsiHittdredi whstigAith bé(ﬁrthee portlon of DCM

(200n‘E.§ ngG% unlgr%g/ars\?c\%ﬁ%egn @g%@ SeWIe e%l% @g%% af‘H column and

eluted(V@B0NI% medEanDMVBCOM 16:yicld 82 c(e%Had brods}t,(18.35@, 94%3, 'HhNMR) (300MHz,

. : 2H d b .
- OMGO) 5 875 81 T po L A 4519, TR ol g ey s tan.
J=8.1Kie)x8/7gI(Bif 9d2.84(3H,s).er nedi ate 0) Stage 1- Preparation
of
[(2S)-2-{[(benzyl oxy)carbonyl ] am no}-3-tert-butoxyprop
StagednefPtdparation of methy! (25)-8F6-¢fiydroxymethyl)pyridin-3- yl]acrylate (Intermediate G)

o RS BINERHAIN AP B ABURTER Gl ves
addedctyitlaypaetia aohydfids (ZBnil, ,1806enaBniiioe )mxtllEBC\blras(sllﬁ'eeﬁgﬂ 5 minutes and
then V\r?agmtl,é %TRIT) A?t ldS'( rﬁr\g@lsot' m%&% L& f: wag c%gm’cé gag{g?nd the mixture

ion i x
was qi&rched g CMIMSltmr@meﬂaH@%dwﬂDml@ Tevprodugtatdsextracted with

DCM %k 503R'Lf]th\éﬁ§Ha dt%da%ﬂ%glugﬂ(%@ﬁ%o%m& oncen%ﬁ DEM) to yield

the deisited prodoct (13 REg, G7tde’ HeNMRASOOMEZ, GOEI:) 6e&:|7(b§/1Ft@[) umgy (1H, dd,
— C epkan eld, 1
=21 FIRBE T M R, FR2 O, PP 8 i B a0t o
s), 3.85r(3Hhe). next stage without characterization. Stage 2 -
Preparation of cyclopentyl O-tert-butyl-L-serinate
(Internmediate 0) Stage 1 product was dissolved in
Internfedipte H:150n.), treated with Pd(OH) 2 (10 nol % and
ety 118l B ARABAERR LY A ogen for 320, Lpon
d by filtration
through celite and the filtrate concentrated in vacuo
to yield the desired produgt as a clear oil (15.96g,
82% over two steps) HOLH (300WVHz, d6-DVBSO 6: 5.17
(1 H t), 3.45 (1 H mMn_ 34 onmp, 1.90-1.50 (9H,
br m, 1.08 (9H, s). WO 2008/ 040984 PCT/ GB2007/ 003504
33 Characterisation: Internediat@ Chemical nane
Met hod for Analytical data nunber preparation

The title compound was prepared from Intermediate G acid by the same methodology used to
make Intermediate B.

'H NMR (300MHz, CDCl;) 5: 8.44 (1H, s), 7.55 (1H, dd, J=2.1, 8.1Hz), 7.20 (1H, d, J=8.1Hz),
4.75 (2H, s), 3.69 (3H, s), 2.98 (2H, t, J=7.5Hz), 2.67 (2H, t, J=7.5Hz).



J1 Cyclopentyl (2S)- | 1H NWMR (300MHz, d6-DWVSO 6:
8.45 am no(cycl ohexyl )acetate (3H, br s), 5.22 (1 H,
WO 200884@84 (1 H, d), 1.95-1.50 (10H, br n), 1.BOFGBAD7/003504
(9H, br m. J2 tert-Butyl 228) mz = 214 [ MtH] +.
ani no(cycl ohexyl ) acet at e J32%&t hyl
(2S) -am no(cycl ohexyl )acetate I 1H NVR (300MHz,
0 6: 3.99- 4.35 (3H, m, 1.02-1.86 (12H m,
'"te'"ledd%‘DN?(sH t, J=7.2Hz). J4 Allyl
o-(1- I§%Zogéﬂh9§ﬁ@@dy&h&ml Yacetate | 1H NMR (300MHz,
d6-DMSO) 6: 5.92 1 H ddd, J=5.4, 10.5, 17.4Hz),
5.34 (1 H, dd, J= 1 8, 17. 4Hz) 5.22 (1 H, dd, J=3.0,
10.5Hz), 4.51-4.62 (2H, m),; 3.12 (1H, d, J=5.7Hz),
0.95-1.70 (11H, M. Jpn2- cycl opentyl (2S)- | 1H
NMR (300MHz, d6-DMBO) 6: 9. cs_’P)/\kﬁ&c
am no(cycl ohexyl )acetate (1H, d, J=6.0Hz), 3.06 (1H,
d, J=2.4Hz), 1.00-2.01 (20H, m, 0.90 (3H, d,
J=5.7Hz). J6 2,3-Di hydro-1 Hinden-2-yl (25)- | mz =
The titlErepna®uptiimids-prepared by the(fellowlinshmetpbdylagyt ate J7
Bi cycl o[ 2. 2. 1] hept - 2-yl (2S)- 1H NWR (300MHz, d6- DMSO)
6: 4.86 am no(cycl ohexyl)acetate (1 H, t, J=3.6Hz),
3. 3 (1 H d,  J=3.9Hz), 2.22 (2H, m, 0.93-1.70 (21

. J8 3- Met opent yl 1.(2S)E0Ac 1H NMVR (300|sz
mo 8t 5. O?H\chcl 1 (1B J\ﬁ/

3. 02 3.05 (1H, m, ' 0. 80- s(PEpYee 39 Benzyl

(28) - am no(cycl ohexyl )acetate | 1H NVR (300MHz,
d6-DMSO) 6: 7.23- 7.43 (5H, n), 5.05-5.16 (2H, nm),
3.15 (1H, t, J=3.0Hz), 1.42-1.80 (7H, m, 0.92-1.27
Intern{dstiite ijvas \NE2 20EBI00IA § theRGEhCBAOG d3B8BbEHIN VD 01/60785.

"H Nl\/\'r«“{;@gﬂﬁ%‘ gL BMg?ﬁ?nﬁ%'s 8H, MeEhad o7 76088 Yhy 53k (Fat @), 3.42

(1H, dd), 453(1H q) 5.82 (2H, s).

Intermediate |



J1o 2- Morpholin-4-ylethyl (2S)- I 'H NVR (300MHz,
d6- DMSO) b: 8.71 am no(cycl ohexyl)acetate (3H, br s),
W@ 2003040982 (1 H m), 3.85- 4.00 (6H, m, 3.42-BCBHEBLMH003504
m, 3.15- 3.20 (2H, m, 1.60-1.85 (6H m, 1.01- 1.25
(5H, m. J11 2-(Dinmethylanmi AB)ethyl (25)- | 'H NMR
Aminéadid idtermédiales) b: 4. 20- am no(cycl ohexyl )acetate 4. 29

(3H, m, 2.60 (2H, t, J=6.0Hz), 2.30 (6H, s),

1.52-1.80 (6H m, 1.05- 1.25 (5H, m. J12

(18 2R, 55)4@#@@@6@ l-5- "H NWMR (300MHz, d6-DVSO) O
.24 mem%}% ‘{_Shexyl (2S)- (3H, br s), 7.47 (2H, d,
_7 8HZ) int =2aIIyI am no( CyC| Ohexyl )acet ate (Zhiat R = cyclopentyl
7. 8Hz) lnt45F652—rz1eth7@clépiw m, 3.94 (1 H br sot K2R =28utyl

H s), E:B zﬂa@b 0.89 (6H d, JF67SHz), (ERC3REmePnoine
g oo dethylyliRes®, 5R) - 2- gopepRyl -5 it KERZ ifany
HN" 2 nu-,lsngnzMyl cycl ohexyl Int. K6 R = ethyldimethylamino

a@n o(cy (E} ptian e K1 QICI opentyl L- '€ Riat-genhy
mz = 20 H](+ meﬁ‘t AR (300 Mz, ©DCI3) 6: 0.90
(6H, t, Ht63&=Kryentnd. 23- 1.94 (11H, n), 3.38 (1H, dd,
J=8.4, 5.9 Hz), 5.11-5.22 (1H, n). K2 tert-Butyl
L-1 euci nate Commercial n/a source K3
2- pholin-4-ylethyl L-leucinate I 'H NVR (300MHz,
O 6: 8.96 (2H, br 4.52 (1 H, m, 3.97 (4H,
brys), 3.59-3.41 (6H, m, (2H, br s), 1.80-Y.
(3 0.88 (6H, br s)HNK I"8ycl o[ 2. 2. 1] hept ; ﬁl
N eici fate ' H NVR (300MHz, @6-DVBO) 6: 8.58 (A
s), 64 (1 H d, J=7.6Hz), 2.43 (1 H, br s), 228
Interme(ﬁ?tb‘lj ﬁ[)rrcyﬂo))entyll 99 (1 Ir’ft&rmedﬁ)e,M1k.=Z&bﬂem@2 (10H, n’), .
Interme@iatg B2 R= @Y ( 6H, 1) . "MHBmiaBMRITYbHD- 1H- | nden- 2- y| Memediate N
L-l eucinate I '"H NVR (300MHz, d6-DMSO) 6: 8.72 (3H,
br s), 7.25 (2H, br s), 7.18 (2H, br s), 5.55 (1 H,

br s), 3.80 (1 H, br s),
o N O
H,N 0 H,N
o \O N 8 h 2 /ﬁo( \Q

Intermediate O Intermediate P Intermediate Q

A b J
Y0 Y YO0

Intermediate R Intermediate S Intermediate T

Hro Q{ .

Intermediate V

o
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Intermediate U



3.33 (2H, dd, J=6.5, 16.3Hz), 2.99 (2H, t, J=16.3Hz),
1.72-1.55 (3H, nm), 0.82 (6H s). W 2008/040934
wEFOseBReO7/ 003504 35 Internedi ate Chem cal nBCEGB2007/003504
Met hod for Analytical data nunber preparation K6
2- (Di met hyl amino)ethyl L-ledtinate | 'H NVR (300MHz,
CDCI3) 6: 3.50 3.40 (2H, m, 2.94 (2H, s), 2.52 (2H,
t,. J=5.4Hz), 1.48 (1 H m, 1.35 (1 H m, 0.93-0.82
Prepagafionj ny . K7 (1R 2S, 5R)-2-1sopropyl-5- | *H NVR
The infetReiidtas dHovOWR prepadd Hdm the cbirésporbingexmihoacids and alcohols

-l eucinate (2 4.70 (1 H, dt, J=5.4,
acco“ﬁﬁﬂéﬂlfig? %‘h@‘fagiﬂbbef’sf)eﬁ% 7Hz), 1.92- 1.82 (2H, n,
1.80-1.55 (5H, m, 1.46- 1.35 (2H, m, 1.02 (2H, t,
=10.9Hz), 0.93-0.82 (13H, m, 0.70 (3H, d,
=8.7Hz). L1 Cyclopentyl (2S)- 'H NVR (300MHz,
d6- DMSO) 6: 8.82 am no(phenyl)acetate (2H, br s),

Metho

8. (LH brs) 7.47 (7H . 7.11 (2H d), 5.2
s), 5Se@ 1 ROAH 3H, 5).%M%°87.1.36 (8
> ﬁi} Ht er tEO@LPMyR. DNF2S) - EHLQOHJQ,( y| ) aeetiate Corqas 0.

n/'a osour ce ML Cycl opentyl H#- IlnateqCMrriz = 186
[MtH " ; 1H NWMR (300MHz, d6-DWVSO) 6: 8.26 (1 H, br s),
7.49 (2H, d, J=8.1 Hz), 7.13 (2H, d, J=8.1 Hz), 5.21
Methodul H t, J=5.5Hz), 3.86 (1 H br s), 3.42 (1 H br
s), 2.29 (3H, s) 2.13 (1 H td, J=6.9, 4.7Hz),
1.90-1.79 (2H, , 1. 70 1.57 (6H m, 0.98 (3H, d,
=7. OHz), 094(3H d M2 tert-Butyl
- val ispgtieroBomer ci sh/a our ce N tert-Butyl

Lo S@lsRUhiale Co

H,N a
o}

Method il

e s be

0 Stage 1. ROH Stage 2. Pd(OH), 0

; Lo T
oA AN OH EDCI, DMAP, DMF 0NN O R H,, EtOAc H N/(“/O‘R
H H o ‘

o) 0

Method | (exemplified for Intermediate J1)

Stage 1 - Preparation of cyclopentyl (2S)-[(tert-butoxycarbonyl)amino](cyclohexyl)acetate

To a solution of (S)-2-tert-butoxycarbonylamino-3-cyclohexyl-propionic acid (5g, 19.4mmol) in
DMF (50mL) at 0°C was added cyclopentanol (8.8ml, 97.15mmol), EDC (4.09g, 21.37mmol)
and finally DMAP (237mg, 1.94mmol). The reaction mixture was warmed to RT and stirred for
18h. The DMF was removed in vacuo to give a clear oil. This was separated between water and
EtOAc. The organic phase was dried (MgSQ,) and concentrated in vacuo. The crude extract
was purified by column chromatography (25% EtOAC in heptane) to yield the desired product
as a clear oil (14.87g, 55%). 'H NMR (300MHz, ds-DMSO) &: 7.09 (1H, d), 5.08 (1H, t), 3.76
(1H, t), 1.50-1.85 (10H, br m), 1.39 (9H, s), 1.00-1.25 (9H, br m).



source Q Cyclopentyl Otert-butyl-L-serinate |1l '"H

NVR (300MHz, d6-DVSO) 6: 5.17 (1H, t), 3.45 (1H, m,
wW@284/04@8% q), 1.90-1.50 (9H, br m, 1.08 (9HCHEB2®7/003504

Met hyl L-tryptophanate Commercial n/a source Q

Oyclopentyl (2R)- | 'H NVR @200M-z, CDOI3) 6: 8.63
16
Stage(ﬁbre@@?d’!l% %Y@)Ldﬂgﬁﬁ%/l OZ%S%W&C)&)é)h&%yg S{(??]et rgﬂldré'ehlorf@e

(Inter eF@&%r’ ate | 'H NVR (300MHz, CDCI3) 6: 8.90 (3H, ),

Staged!. &Sdlﬁcl (H 87@ 45%9&%&%5\/&3%3006\?/21 diggﬂ(@wﬂéh& tr8dted with 4M

HCI/dlp@qué 8@§§@@ol%‘ud| the reaction myixtureyasistiged ﬁtalﬁ;g for 24h. The crude

mixtu Wé&%nﬁ@{tra{’é&ﬁur}dﬁ fstlucé@prossiire O give Bh %Iﬁeﬂfg@tdlloﬂhls @as triturated with
Q- tert-hut I -D-serinate ||

Et,O t()g@/@%ﬁ&hlt lgyatg Th\;s was u_mer msheg vg@ l%tép_lto Wye the desired product
as a whitd @owd&7(78Y, 65%). "H NNMIR (FCDMHS Me-DMSDY)A: 8Ren Bkl b R3.22 (1H, t),

328(‘1;;![1(;)'_' NE/R,-ég ()18%%@% 1(3%5% é?ﬂs)b?"gom (1 H brs),

744(7H ,713(2H d, 5.28 (1 H br s), 521
6 1.85-1.30 (84 M. U
Meth fZ% 2’ linate | mz = 200 [ M+rH +; 1H

StageNlVFEétaﬂfbMTEtJon 19 §idMBfAopentyB(25)-atridi(pignyHacetdte 2bylate Shit
Hz), 5.21-4.89 (1H, m, 3.63 (1 H s), i.84

('"te"("ffifat?L J=5.6Hz), 1.75- 1.55 (6H, n), 1.00 (9H, s). V
To a slurBesi2$)-prenyighicre By )33, el azéyemhéxate (50L& added

cyclopge %@%%S%E')E 3§1m@oé 2"8 K- tglyg%erzg‘ﬂ?éﬁ,cae}cﬁi (éﬁ%g %4@2{3) The reaction

was fitigd with 3 DeatBtarkmgceivdr Q8d héaled 19 1352 CHér ¢chipletd)dissoRtiO After 12h,

H s), 1 92- 6 (8 1.27. (1H, t., J=6.8Hz) . ,
the refgton i coplsgdo RTeeiiodbb brabnaiort el whle-sH i gpi was fterec
and washsal withgE tO#ciefare iryksg Gdee rdiiged prebsureno give the required product as a
white powder (11.01g, 85%). '"H NMR (300MHz, ds-DMSO) &: 8.82 (2H, br s), 8.73 (1H, br s),

7.47 (TH, m), 7.11 (2H, d), 5.25 (1H, br s), 5.18 (1H, m), 2.29 (3H, s), 1.87-1.36 (8H, m).

Method Il (exemplified for Intermediate O)

Stage 1 — Preparation of [(2S)-2-{[(benzyloxy)carbonyljamino}-3-tert-butoxypropanoylloxy

To a solution of (S)-2-benzyloxycarbonylamino-3-tert-butoxy-propionic acid (25g, 84.65mmol) in
DMF (250mL) at 0°C was added cyclopentanol (15.36mL, 169.3mmol), EDCI (17.85g,
93.11mmol) and finally DMAP (1.03g, 8.46mmol). The reaction mixture was warmed to RT and
stirred for 18h. The DMF was removed in vacuo to give a yellow oil. This was partitioned
between water and EtOAc. The organic phase was dried (MgSQO,) and concentrated in vacuo.
The crude extract was purified by column chromatography (25% EtOAC in heptane) to yield the

desired product as a clear oil. This was used directly in the next stage without characterization.

Stage 2 - Preparation of cyclopentyl O-tert-butyl-L-serinate (Intermediate O)

Stage 1 product was dissolved in EtOAc (150mL), treated with Pd(OH), (10 mol%) and stirred
under an atmosphere of hydrogen for 32h. Upon completion, the catalyst was removed by
filtration through celite and the filtrate concentrated in vacuo to yield the desired product as a
clear oil (15.96g, 82% over two steps). 'H NMR (300MHz, ds-DMSO) 8: 5.17 (1H, t), 3.45 (1H,
m), 3.34 (2H, q), 1.90-1.50 (9H, br m), 1.08 (9H, s).



i ndividual skilled in the art, it will be apparent
that each free base can be prepared prepared by
wo pdosatrioen of the salts described above wth aPGUIGBaBIEB03504

i norgani ¢ base (eg NaHCO3). Exanple 1: (2S)-[((3-[(1

E) - 3- ( Hydr oxyani no) - 3- oxopr 8- 1- en- 1- vl | phenvl } sul f ony
Characdengationl (phenvl )acetate HHo ONHS N OH 000 W

2008/ 040934 PCT/ GB2007/ 003504 37 The title corrpound

was prepared by the foll ow ng nethodol ogy O - |

erd e B Ea e S oG] O xwm%ata
nurabere |3 DVF i i) |nternediate|Pl® WF?'&“ ne,
ine ~0 N ¢ Or
B S B wodiate | D01, et B g, oo
N' HCl N"""P(leghe"@aget‘t*? O Di oxafe v "0 S OHM Usbséz(é'f' &28 (1H, d).
6 0 00 Exanple 1 Stage 1- Preparati of18%-1.50(10H, brm), 1.30-0.90 (9H,
3-fornyl benzenesul f onat e sodijum sal t Beamt)l dehyde (1
g —94mo)—was—added—dropwseto20% sul-fur—trioxide
0 f unitergPustifuri ¢ aci d I miz = 214 [M+H]".
amino(cyclohexyl)acetate
J3 Ethyl (2S)-amino(cyclohexyl)acetate | 'H NMR (300MHz, ds-DMSO) &: 3.99-
4.35 (3H, m), 1.02-1.86 (12H, m), 1.06
(3H, t, J=7.2Hz).
Ja Allyt (2S)-amino(cyclohexyl)acetate | 'H NMR (300MHz, ds-DMSO) &: 5.92
(1H, ddd, J=5.4, 10.5, 17.4Hz), 5.34
(1H, dd, J=1.8, 17.4Hz), 5.22 (1H, dd,
J=3.0, 10.5Hz), 4.51-4.62 (2H, m),
3.12 (1H, d, J=5.7Hz), 0.95-1.70 (11H,
m).
J5 2-Methylcyclopentyl (2S)- I 'H NMR (300MHz, ds-DMSO) &: 4.61
amino(cyclohexyl)acetate (1H, d, J=6.0Hz), 3.06 (1H, d,
J=2.4Hz), 1.00-2.01 (20H, m), 0.90
(3H, d, J=5.THz).
J6 2,3-Dihydro-1H-inden-2-yl (2S)- | m/z = 274.25 [M+H]"
amino(cyclohexyl)acetate
J7 Bicyclo[2.2.1]hept-2-yl {2S)- | 'H NMR (300MHz, ds-DMSO) &: 4.86
amino(cyclohexyl)acetate (1H, t, J=3.6Hz), 3.03 (1H, d,
J=3.9Hz), 2.22 (2H, m), 0.93-1.70
(21H, m).
J8 3-Methylcyclopentyl (2S)- | 'H NMR (300MHz, ds-DMSO) 5: 5.02-
amino(cyclohexyl)acetate 5.11 (1H, m), 3.02-3.05 (1H, m), 0.80-
2.20 (23H, m).
Jo Benzyl (2S)-amino(cyclohexyl)acetate | 'H NMR (300MHz, ds-DMSO) &: 7.23-
7.43 (5H, m), 5.05-5.16 (2H, m), 3.15
(1H, t, J=3.0Hz), 1.42-1.80 (7H, m),
0.92-1.27 (5H, m).




(25m.) and stirred under an atnosphere of nitrogen,

mai ntai ni ng the reaction tenperature
WO 208040984 was stirred at 40C for
t hen quenched onto ice
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'"te":&g#l?te THeheR'ea| B3R pr ec dﬁ?%f’a fil ?grbagynca?gata
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phenyllet hyl ] am no} sul f onyl ) phenyl ] acr vI 218 St age 2
Jpg§ odug 1,{@5@@,30 gﬂwgal) was added to tolmukarb@e(,@ﬁ] 5m)
and DI\ mehl cﬂ)lgéoq Inder an at rmsphere of nitrogen.
Thi onyl chFG 75nmL, 66nmol) was added dropw se
t hen tﬁé"”‘ﬁ@!&&%'@ﬁe‘ﬂ%at ed at [reflux fof 1 h. This was

hen gon o dryness |and the resj .1
‘{ﬁ ssol véﬁc’pe;r-‘]tyl?g%ﬁréa&]e (50m), (filtered af]h Hﬁot&?ﬁl HNMR(3OOMHZ
concentrated to dryness to affford a yel LB ° Q)O(@'”J‘“HZ) 123
This was dissolved in DCM (7nlL) and addéd4 ¢1dH.an). 3.38 (1H, dd, J=8.4,5.9
solutijon of Internediate L1 (1.91g, 4|88m0i1)5.4201H, m).
pyrttine—(2-5m)—and—bBCv(10nt)—Thereaction—was
K i rr ederfistyl RlauckpteRT and t hen Ceoneredt rafed to dryness
i n vaguo and the residue separatsdcdet ween Et QAc
{SOnt)—and—109% HCagq—(50nt)—The orgam c phase was
Kdashed 2Mormolipedtvisthyil8emigte satjur at éd NaHGOSMR G00NHz. dsR§O) : 8.96
brine [(50m.) then dried (MyS®) and concenbrspt.ezi(1Hrm), 3.97 (4H, br

vacuo
549 .
(2E) -

A

[e

to afford the product
mz = 442 [MH) -

1s a Yyellq(

ent vyl oxy) -2

)\96 9kd-3. ‘(1](6%7?'& 3.18 (2H, br s),

. Stage 4 - Prep<
413 (([(1 S .2 (cycl opd %6'18’(939@088(6}4 br ).

whenyl
pr odug
20mol
refl ux
pH - 1
ZOnL)

eidpidid 21hdpoda ulebamd ) pi
t (1.77g, 4mmol) and i
) were added to pyridin
for 24h. The reaction
with 10% HCO ag and e
The combi ned organics

enylhacryl
t hi um i odi
e (17.7m)
was cool eq

I‘WNM@(S@OW@&@M’SO) 5: 8.58

) t(r%) QZQ(PHCF J=7.6Hz), 2.43
1(1 o EhePEdy bés) 1.99 (1H,

tracted w
wer e wash

m@@w{oggo& m), 0.93-0.87 (6H,
eh)vvith 10%

HC=aq

Koncern
73% .

4UIIL) llICII UI |~ \4Ul
t2r3aR"é’6f°11H ingerng Liaycingter ¢
mz = 428 [MH]

—drie
rd albro

ver\

IV D\}l- anu
HNYR (Spqwj_z% -DMSO) 5: 8.72
(3H, brs), 7.25 (2H, br s), 7.18 (2H, br

s), 5.55 (1H, br s), 3.80 (1H, br s),
3.33 (2H, dd, J=6.5, 16.3Hz), 2.99
(2H, , J=16.3Hz), 1.72-1.55 (3H, m),
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A —
MZ—=—99079o

HNNIR (3pPMHg) ds-DMSO) 5: 8.82
©@HOR sf, .73 1H o) ), 7.47 (7H,
w794 2410)B 25, br s), 5.18

D‘ﬁa, r\r,1'_\')e E.&(3Vﬁ?_,é87-1 36 (8H,

name ™nt er nedi at e

aIyt 3 a_used 2 Cycliopentyl.
L?QS) PSRy pead | RS SRg ey, = 44
[ (1E) - 3 (hydr oxyam no) - 3- [ MiH] -S°4"f¢ NMR ( 300MHz, d6-
opr aps, b SR Lo aVPO  6:0.7071. 90, (19H, 6 [M+H]"; 'H NMR (300MHz,
'@T(] phgn %F‘? y%ony am noj acetiat e , 3. gﬁgpmsﬂ @ﬂ 1H, brs) 7.49 (2H,
4.66 (|1 H s), 6.55 (1H, d), {7.40-8.05 d(J4$'|1Hz|7l’)7 H34) J=8.1Hz),
(1 H, d), 10.82 (1H, s). 3 Cycl opent 2121 NIH(t{B5 z];386(1H brs),
E)-3- |KL LCVB purity >95% miz = 7I PR bf5> 9&3*:;3 AN
( hydr gxyam no) - 3- oxopr op- 1-en- 425 [ Mt 4;@ 1 5 6 0,98 3H(d m)
1-yl] phenyl }sul fonyl)-L-1euciinate (300 M, J27.0Hz).
0—-80{(t6H—deh-—3+—201—+F1+(3HH—m)
M2 tert-Butyl L-valinate Commercial | n/a
source
N tert-Butyl L-isoleucinate Commercial n/a
source
0 Cyclopenty! O-tert-butyl-L-serinate I 'H NMR (300MHz, ds-DMSO) 6: 5.17
(1H, 1), 3.45 (1H, m), 3.34 (2H, q),
1.90-1.50 (9H, br m), 1.08 (9H, s).
P Methyl L-tryptophanate Commercial n/a
source
Q Cyclopentyl (2R)- | 'H NMR (300MHz, CDCl3) &: 8.63 (3H,
amino(cyclohexyl)acetate s), 5.22 (1H, m), 5.16 (1H, m), 2.08-
0.90 (19H, m).
R Cyclopentyl D-leucinate | 'H NMR (300MHz, CDCls) 6: 8.90 (3H,

s), 5.28 (1H, m), 3.97 (1H, m), 2.10-
1.50 (11H, m), 1.01 (6H, d, J=4.5Hz).




3.74 (1H, m, 4.69 (1H, mM, 6.56 (1 H d, J=15.9Hz),
7.48- 7.84 (4H, m, 7.90 (1H, s), 8.39 (1 H d,
wa28Bp)0930. 13 (1H, s), 10.82 (1H, S). 4 | CycPOpeBRo/003504

Otert-butyl-N-({3- 0 LCMS purity >95% mz =

[ (1E) - 3- (hydr oxyami no) - 3- 486 {MH—I}+ H NMVR

OXQprap- r-en- I- (300VHz, d6- L%Uti) 01 .

'“te"'@ﬁi?fﬁe nyl }s&'?%'ﬂﬂ?las NaMeer i nat Methpd fg 1. 33-Anajytiqat data
nu 32-3.48 (2H, n), 6.56 ﬂthafatw'a £15. 9Hz) ,

:ggsl_t(‘?/gop%r%?é}tfrg%tﬂlgss%%atgcz) 83 '1'8 36 G|-?'N (3gOMHZ CDCly) 5: 5.14 (1H,

2008/ 040934 PCT/ GB2007/ 003504 40 Exarrm>é‘58<3H m), 1.90-1.39 (8H, m),

Cycl opentyl (2S)-cyclohexyl ({3-[(1 1.09 (9H, s).

E)-3- (i%/aroxyam no) - 3- OXOpr op- L-en- 1- [, ‘

VI | benZ859PeaHidid) acetate o ~| H HI oo N7 NYR{OONN3 ¢5THSO) o 8.80

The t i|tem@oampcatale was prepaﬁed by t he| {2l broWBAg(1H, brs), 7.44 (7H,

nmet hodol ogy: 0 OMP~-CO M HO I / i O HR) Qe HKBEB,(1H, brs), 5.21

H20O O|O O Stage 1 a) SCCI 2, |tol uene, D%{Iﬁ 155@@@,425 B)s5-1.30 (8H,

Intermedi ate J1, pyridine, DEM O O O d—|

Lil. pyridine O" 11 QNI /|/ OV 00[&age 300

U Cyclopentyl 3-methyl-L-valinate | m/z = 200 [M+H]"; 'H NMR (300MHz,
ds-DMSO) 5: 8.51 (3H, br s), 5.20 (1H,
t, J=5.7Hz), 5.21-4.89 (1H, m), 3.63
(1H, s), 1.84 (2H, t, J=5.6Hz), 1.75-
1.55 (6H, m), 1.00 (9H, s).

Vv 1-Benzyl 2-cyclopentyl piperazine-1,2- | 'H NMR (300MHz, CDCl5) &: 7.40-

dicarboxylate

7.29 (5H, m), 5.19 (2H, br s), 4.64-
4.97 (2H, m), 4.07-3.85 (2H, m), 3.31
(1H, m), 3.08 (1H, m), 2.84 (1H, m),

2.06 (1H, s), 1.92-1.56 (8H, m), 1.27
(1H, t, J=6.5Hz).

All the above intermediates were used in aminoacid coupling reactions as free bases. To an

individual skilled in the art, it will be apparent that each free base can be prepared prepared by

titration of the salts described above with a suitable inorganic base (eg NaHCO3).

Example 1:

(29)-[({3-[(1 E)-3-(Hydroxyamino)-3-oxoprop-1-en-1-yllphenyl}sulfonyllamino](phenyl)acetate




Stage 4 Internediate | EDCI, HOBt, Et3N, DCM O O 11 N
I /' / NMHONI / /] N 0 OD oxane OOCH OO Stage 5 vy
w@2@s/0Beahple 5 Stage | - Pr epar ation of PCT/GB2007/003504
3-[ (1E) - 3- net hoxy- 3- oxoprop-1-en-1 -yl ]benzoic acid
3- Car boxybenzal dehyde (25g, 36. 167nol ) and K2CO3 (69g,
0. 499n01) vvere added to water (250nL) and cooled to
0-5C. Trinet h cetate (32.3nL, 0.2nol) was
The 1, RS PRI EY HEADRIES PRECRERETT on t emper at ar e
bel ow 15C. The reaction was warned and stirred at RT
for 17h. The m xture was acidified to pH- 1, filtered

dried |j cuo to aff theOpfSdeAv@t as an
whi t e 481%‘3437 eﬁg% SPightly wet)as 1@%@\"/01\/@
( , COBOD) 6: 8.2% (L H s),<®:068 (1 H &% I
J=7.8Hz), 7.86 (1 H, d, J=7.5Hz), M™=¥B (1 H, d,

J=15.9Hz), 6.61 (1 H d, J=16.2Hz), 7.54 (1H 1), <o wuene
3.81 (3H, s). WD 2008/ 040934 PCT/ GB2007/ 003504, 410w
Stage 2 - Preparation of methyl (2E)-3-(3-{[(1 | et
S) - 1-cycl ohexyl - 2- (cycl opent yl oxy) - 2-

oxoet hyI ] car byI }phenyl ) acryl ate St age 1 product

added to toluene ( ) nd (6
dro S ou e)s AtoSpher®PBi™ nit r o X 20 o
chlorid nmL, 72Amol) wasgahar ged dr op €% o0 theo
reactio |ch was then heated at refl ux r 1 h. The

reacti on wag then cool ed and concentrated to dryness
in vacyo, ;! heehastidue was di ssolved in toluene (40nl),
filter d AnHECHER S BMat e concentrated to gi ve the
product as pal e yellow solid (6.1g, >100% - sone

DVF) . I nternedi ate JI (0.5g, 1.9mmvl) was added to
rigdi qe m-) a DCI\/I (10gL). Th al € ,yel H
bi s dpesel ve I~ Nson
char dOiOo the reeact i on Whi Chgg.pas Stirred fO’cS(P 18h a
RT. was then concentrated to dryness i acuo and

the résidue separated between Et OAc (20 and 10%

HCl ag (20nL). The organi c phase was washed W' water

(20rrL) sat. NaHCO3 solution (20nmL) and brine (20n)
en concentrated in vacuo to, afford the product as a

Stage eT PERRaEAten o S yIngnzsnesyifonpi S0qiE sglbr ri ed t hr ough

Benzéldleﬁyb@ T®X94rﬁﬁ1@9€was\/ﬂd'68@ dioprHettB 20%Psifuf tri@ﬁfﬁé Mfuing sulfuric acid
racterlzatlon Prepar ation of

(25ml§§951 sgrr? ur{ e(fng)tmqsq{agtq Q{mét;&genZmF@%nlg%gmr?pgw)tergperature
belowaoo€t The ﬂeaatfda\amwétmb %wd) )cafbr Y8h CTHaGESCtoh @R tRerPgmidRéd onto ice

ndI| mioide 1.34qg, 10mmol )
(609) %iéﬁ’ g‘%ﬁﬁ’d@ﬁ“% @‘tﬁ@;‘?ﬁ%dY'Wéft é?ﬂ_”?'- ahle %%‘éecoé’g PhESS Wes 1 Z&ated with
CaCd; thll?(héiO@/Vcﬂutlo'ﬁf‘tﬂ do;a;@bsmpmsep qraé @é’aultﬁrﬁt@@d"ﬁ&té @a@fnlteﬁed washed

0

with wilse g Bl e Beauiia NeelShots Rl - Toe@isepilg wes removed by
filtration and the filtrate evaporated to dryness in vacuo. The residue was washed with MeOH,
filtered and the washings concentrated to give the desired product as a white solid (7.94g,
81%). 'H NMR (300MHz, CD;0D) 6: 9.88 (1H, s), 8.19 (1H, s), 7.99 (2H, dd), 7.63 (1H, t,
J=7.8Hz).

Stage 2 — Preparation of 3-[(1E)-3-methoxy-3-oxoprop-1-en-1-yllbenzenesulfonate sodium sait

Stage 1 product (13.8g, 66mmol) and K,CO, (18.3g, 132mmol) were dissolved in water (70mL).
Trimethyl phosphonoacetate (14.51g, 80mmol) was added dropwise and the reaction stirred at

RT for 15h. The resulting precipitate was filtered, washed with MeOH and dried in vacuo to



(20m.) then brine (20nm), dried (MgSO4) and

concentrated in vacuo to afford a brown oil (0. 22g,
WQ@33MBowoB4 t hree steps). mz = 400 [ MtH] +. St agECHGB2007/003504
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st F e A ORISR SR I5 DAS T ellid 17
4.9mniXDVh E9rdine (AHHGnd DCMAH oman Fhé Geakioh wa shideb) 2wasRT and then
concef bAoA a0 S b Eba e e e BBL) and 10
HCl,q (Bmﬁﬂ_e; MHe2drgahit ﬁhﬁm\ﬂasﬁed\vﬁmu@téﬂ%iﬁ'\tprsdttﬁatyée INabMZO; (50mL)
and o3 G, bl ad S BEaTaP B S s e e el o

yellowldil (NVRg (300)\Vhirz =dd2 MFO) 6: 10.82 (1 H s), 9.08 (1
H s), 8.61 (1 H d, J=7.5Hz), 8.06 (1 H, s), 7.85 (1
H d, J=8.4Hz), 7.72 (1 H, d, J=8.4Hz), 7.54-7.49

Stage (@2HPrephration 5H(2E}-3H3- ({1;(1SJ—?J(By&ﬂEhtylo&y)LZ-o((d—1H, m, 4.25
47 (13H, m, 1.35-1.00 (6H,

phenyﬁ#hqugiop%{‘?fPBWpﬁé%é@gwﬁﬁz 849 ere prepared using the

Stage Sgpreduntt hoty l4agyol) ard Iﬂthnhbd%ﬂN?gQﬂOm&ol)%mabeed?to pyridine

(17. 7@ ggmgﬁteglali?ejgj(tf etEee%ngn %?%ﬁ%%ég? Pti ~ 1 with 10%
HCl,q Wextrdcﬂed:m#ﬂBCM((IZymmyaﬁlmm)mtﬁne:b(ﬁrgamps Wemnwashed W|th 10% HCl,q
zal de 300 1 CD30 -.9..04 .

aomLyFRAE AT MK s F}‘% ) ey (308 et gopn o
(1.19gH73%).,m/Z =4R8M2H]".( 9H, , 6.56 (1H, d, J=15.6Hz),

5.64 L1 (1H, m, 5.24 (1H, m, 3.68 (1 H s),

1.97-0.82 (8H m. 7 Cyclopentyl (2S)-cyclohexyl ({4-
Stage&—(ﬁrdpeva}ioh@l\@cmhtyy(w&{m E)-3-[(1-isobutoxyethoxy)amino]-3-oxoprop-1-
en-1- by Bty RRYRPRI Dackiaen 22l dehyde 528.5 [MeH + 1H
Stage 4 product (1.19g, 2.8mmol), EDCI (0.64g, 3.3mmol) and HOBt (0.45¢g, 3.3mmol) were
added to DCM (10mL) and stirred at RT for 30 minutes. Intermediate | (2.0mL, 14mmol) and
triethylamine (2.0mL, 14mmol) were added and the reaction stirred at RT for 1.5h. The reaction
was separated with water, the aqueous phase extracted with DCM (20mL) and the combined
organics concentrated in vacuo. The crude material was purified by column chromatography to

afford the product as a brown oil (0.17g, 11%). m/z = 543 [M-H]".

Stage 6 ~ Preparation of cyclopentyl (2S)-[({3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-
yllphenyl}sulfonyl)amino](phenyl)acetate (Example 1)

Stage 5 product (170mg, 0.31mmol) was dissolved in anhydrous DCM (5mL). 4N HCl in
dioxane (0.16mL, 0.63mmol) was added and the reaction stirred at RT for 1h. The reaction was



oxoprop-1-en-1- (300MHz, CD30D) 6: 8.51
yl ] benzoyl } am no)acetate and (1 H d), 7.87 (2H, d),
wQ 208/0d034 2H, d), 6.58 (1 H, d), 5.23 (1 H nmMCT/EBA®D7/003504
(1 H t), 1.55- 2.03 (13H, , 1.08-1.42 (6H, M. 8
Cycl opentyl N-{4- [(1E) 3- 43Rarboxy LCVB purity 98%
concefirted té’v&gneééw JEOXYREO) a BrowhasdIi@. ﬂ’&rﬂ@élronh@ftiéxbai@tﬁ%dﬂ’LC

o i NGB o BB s HER g
ds-DMSDY.5: M5 (PHO9, fw(zm@ 6655(1I;|‘<i12.,(g315d*§Hz§1J7 sgz@a@;tig(%H s), 6.54
(1H, d(é?ﬁéﬁ ﬁgg(hﬁ' 22§?7i°g3t?ﬁ‘) d, J=7.5Hz), 10.82

(1H. s). WD 2008/ 040934 PCT/ GB2007/ 003504 43 Exanpl e
The fallowist o PG e APe o b Sametefhodology:

yl | phenoxy} propyl )am nol acetate 0O Hla/ N, OH O The
title conpound was prepared by the foll ow ng

met hodol ogy: EPCl , | nt@ernedi atell_I [ OH [/
N, G ,~O HOBt, i Stlagell_a 1 RBr~~oH Stage
2 PPh3, DIAD, DCM Bra/ %L,S\b OH

o)
Example R Chemical name Intermediate Analytical data
used
2 Cyclopentyl (2 S)-cyclohexyl[({3- J1 LCMS punty 98%, m/z = 449
[(1E}-3-(hydroxyamino)-3- [M-HJ, "H NMR (300MHz, ds-
oxoprop-1-en-1- DMSO) 6: 0.70-1.90 (19H,
yl}phenyl}suifonyl)amino]acetate m), 3.56 (1H, m), 4.66 (1H,
s}, 6.55 (1H, d), 7.40-8.05
(4H, m), 8.30 (1H, d), 10.82
(1H, s).
3 Cyclopentyl N-({3-[(1E)-3- K1 LCMS punty >95%, m/z =
Y (hydroxyamino)-3-oxoprop-1-en- 425 [M+H]"; "H NMR
1-yllphenyl}sulfonyl)-L-leucinate (300MHz, de-DMSO) 6:0.80
(6H, dd), 1.20-1.71 (11H, m),
3.74 (1H, m), 4.69 (1H, m),
6.56 (1H, d, J=15.9Hz), 7.48-
7.84 (4H, m), 7.90 (1H, s),
8.39 (1H, d, J=9Hz), 9.13
(1H, s), 10.82 (1H, s).
4 Cyclopentyl O-tert-butyl-N-({3- 0 LCMS purlty >95°/o m/z =
J< [(1E)-3-(hydroxyamino)-3- 455 {(M+H}"; '"H NMR
oxoprop-1-en-1- (300MHz, dg-DMSO) &: 1.01
? yllphenyl}sulfonyl)-L-serinate (9H, s), 1.33-1.75 (8H, m),
3.32-3.48 (2H, m), 6.56 (1H,
d, J=15.9Hz), 7.49-7.63 (2H,
m), 7.79 (2H, t), 8.36 (1H, d,
J=9.3Hz), 9.13 (1H, s), 10.83
(1H, s).




NOO Stage 3 Internediate J1 0 K2C03, Nal, DV H
)::)-/ 0 0 Stage 4 TFA, O MeOH, DCM ao Nom\/O H / [/
WON2000098Y Exanple 9 Stage 1- Preparation of PCT/GB2007/003504
(2E) - 3- (4- hydr oxyphenyl ) - N- ( 1-i sobut oxyet hoxy) acryl am
de 4-Hydroxycinnamic acid @¢€g, 6.1mml), EDCl (1. 76g,
Examﬂle],sﬂml) and HCBt (1. 24g 9.1nmmmol) were added to DCM
at er nedi at e

¢ ANING)-3-QXoRr
y]bena@l@mrm)gcme added and t he react| on sti rred at RT
for 1.5h. The WD 2008/ 040934 PCT/ GB2007/ 003504 44

reacti on was separated with water, the aqueous phase
extracted with [X conbi ned organi cs

dried (MgSOH) @ vacuoH The crude
mat eri al was pu o

278 [MH) - Stage 2 earati on of -
(2E)-3-[4- (3 br onopr o phenyl ] - N- (1-i sobut oxyet hoxy
)acrylam de Stage 1 product (0.66g, 2.4mmuol),

3- bronopropan-1-ol (0.24nL, 2.6nmol) and

friphenyl phosphine 4.8 | ), were added to DCM
The tie RRSO Ve b i B Sl BBReRBPSY:S 0 it s,

DI AD (0.56m., 2.9mmvl) was charged dropwi se and the

reaction stirred at RT for ,1 h. The reaction was

concentrat egrx0 dryness Pyrryacuwo to af f a pale
yel | ow abl. ifd cati on by column piey
gave the product as a white.s®l id (0.88g9, 72995 mz =

398/ 400 [I@LH]-. St age 3- $weparati on of cycl opentyl
(2S)-cycl ohexyl {[3-(4-{(1E)-3-[(1-isobut oxietsbcng«yu)eamm

0] - 3-oxoprop- 1-en-1-yl } phenoxy) pr opyl T8H nehaebial £ pyridne. ocm
Internmediate JI (0.14g, 0.54mmol), K2COB ( ,
2.2mmol ) and sodiumiodide (0.16g, 1.07nmol) were

edoto nm.) and heated to 70C—ptage 2 p uct

T269) s di sgekaed in d o~ OMe
chargedl t o the reagti on-whith was stirred 0-80C
under trogen for 24h. FiPtRer stage 2 product
(0. 1g9,~0725mMmmol ) was charged and the reac stirred

at 80C for|] 4.5h. The reaction was then concentrated to

dr ynessagdan NAedgel t e, residue was separated with

wat er (1 ' g'EEt c (10m) and the aqueous phase
extractedwith Et QAc (10nli). The conbi ned organics

were washed with brine (10nL), dried (MySO4) and

cghcent rjated in yacuo to give,dhe cru pr dunt H

P o b(bT\/ by cmn:lxamn \OH

Stage 5

Example §

Stage 1 — Preparation of 3-[(1E)-3-methoxy-3-oxoprop-1-en-1-yllbenzoic acid
3-Carboxybenzaldehyde (25g, 0.167mol) and K,CO; (69g, 0.499mol) were added to water
(250mL) and cooled to 0-5°C. Trimethyl phosphonoacetate (32.3mL, 0.2mol) was charged
dropwise maintaining the reaction temperature below 15°C. The reaction was warmed and
stirred at RT for 17h. The mixture was acidified to pH ~ 1, filtered and dried in vacuo to afford
the product as an off-white solid (37.25g, >100% - slightly wet). '"H NMR (300MHz, CD;0D) &:
8.23 (1H, s), 8.06 (1H, d, J=7.8Hz), 7.86 (1H, d, J=7.5Hz), 7.75 (1H, d, J=15.9Hz), 6.61 (1H, d,
J=16.2Hz), 7.54 (1H, t), 3.81 (3H, s).



chr omat ogr aphy afforded the product as a clear oil

(0.1g, 34%. nz = 546 [M+H +. Stage 4 - Preparation
w@boospaioapent yl (2S)-cycl ohexyl [ (3-{4-[(1 PCT/GB2007/003504

E) - 3- (hydr oxyam no) - 3- oxopr o

en-1-yl ] phenoxy} propyl )am néfacet ate Stage 3 product

(100ny .31 mol) was di ssolved in anhydrous DCM

Stage g défqeérameaefﬁgﬁvgé% S AR A

oxoetrcyqaéreﬁmw};ménylyace&natéess in vacuo to afford a yell ow

stage Jrrsihet Ui, 24 PmeloiessRe s ebtegs 0mh) ancad 4 Fiopy! ther an
atmospRérgof it én.%ﬁarﬁll\&ﬂkﬂrrﬂe (8. HmLNWn(’rﬁ)QQMchha@aa(aa)pVMe to the reaction
which élag ih%%_(l-i:atég éo,tsrgﬂl(gXpr"( H’T’hg Zg%cgics)'f\ %)t%n?é%?%éplr?iqq%b#?{ed to
drynes. i83’aéddi|éheiess)k815érgﬁh'|ﬁ)ssolﬁ%c2& 2’(6I2|ghe MomL3, ﬁ]@rééiogﬁ c;[hdﬂlltllzte
concefiiaip ke scrinth 25 8 Polroligw FBld (s 2R eome i)
Internﬁfc&atar.HC(Oﬂgi ngmhhﬂ?) vissard died ttdn pghiddireegt mL) and D)N*M O1oiriR)| Bie pale

yeIIowm(lﬁi §,qq§ll>qa9 %vﬁpcg? Was 5\5011{3 |p%@?gr§biﬁn chargedato"?he reaction which

was stirrddefor 18ruatyRT.N-Wab thén cOndebivited uo diyyneSbMvantiz arnd théJesidue

separ%é% E%W%e&%ﬂﬁgﬁo%%%ogi é% PL}&@Q]ZP@]EF 'ljll\;lse on 300 Lo whs washed with
water A0 esab Xdy3HIC © pydidtion-(2@m L naridebr(n2H20mi. ) thén 36n<(e]1tr&bedrir) vacuo to
afford %e prg&técé as (ag?ﬁ"o"ﬁf%?ozé#g anr?g)f T@'s_&v%ﬁ)cgrzrgg _t%u?rftoa%e ﬁ%(—t"stage
without fitthe( Piificatign or@hafac(etizationn) . 11 Q/Ci opent yl ’ ’
N-(3-{4-[(1E)-3- KI LCVS purity 100% miz = 419
(hydr oxyam no) - 3- oxopr op-1-en- [ MtH + 1H NVR (300MHz,
Stage By Piephetion g (2EQBYBXK 1_S)|- ‘euydlo‘r@kyel-mﬂm)erﬁyloﬂy)&s (3H,

oxoetPeaBaiBRehyenlERdor) ' %2 65 (1°H m, 225

Stage @2irpduty (0.23d) 2-0mrb@) ariddithiumyipdide (1.34g, 10mmol) were added to pyridine
(8.3mL) and heated at reflux for 3 days. The reaction was cooled, quenched to pH ~ 1 with 10%
HCl,q and extracted with DCM (2 x 20mL). The combined organics were washed with 10% HCl,q
(20mL) then brine (20mL), dried (MgSQ,) and concentrated in vacuo to afford a brown oil
(0.22g, 23% over three steps). m/z = 400 [M+H]".

Stage 4 — Preparation of cyclopentyl (2S)-cyclohexyl[(3-{(1E)-3-[(1-isobutoxyethoxy)amino]-3-
oxoprop-1-en-1-yl}benzoyl)aminolacetate

Stage 3 product (0.22g, 0.55mmol), EDCI (0.13g, 0.66mmol) and HOBt (0.09g, 0.66mol) were
added to DCM (10mL) and stirred at RT for 30 minutes. Intermediate | (0.23mL, 1.65mmol) and
triethylamine (0.23mL, 1.65mmol) were charged and the reaction stirred at RT for 3.5h. The
reaction was separated with water, the aqueous phase extracted with DCM (20mL) and the
combined organics concentrated in vacuo. The crude material was purified by column

chromatography to afford the product as a brown oil (0.14g, 50%). m/z = 537 [M+Na]".

Stage 5 — Preparation of cyclopentyl (2S)-cyclohexyl({3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-
1-yl]benzoyl}amino)acetate (Example 5)

Stage 4 product (140mg, 0.27mmol) was dissolved in anhydrous DCM (5mL). 4N HCI in

dioxane (0.16mL, 0.54mol) was charged and the reaction stirred at RT for 1h. The mixture was



1.31 (1 H m,

Cycl opent yl

1.11-0.78 (8H,

WE200840§dagdr oxyam no) - 3- oxopr op- 1- en- 1-

yl I benzvl | }am no) acetate o

M. Exanple 12:
(2S)-cycl ohexyl ({3-[(1

PCT/GB2007/003504

ON OH 0 WO 2008/040934

PCT/ GB2007/ 003504 46 The tf%le conpound was prepar ed
concehtyattd & drghédavih Rgcutetb el Dgallowlont RhrTREiic By prepilale HPLC

aforaiSpi sO5 e, Ot LD PUTE iD= 4ot NAREORYHz. -

DMSODSt age (84,Q)®.0d (1H, 18,68, redi-a e 47 515t) 28106 4115 BAR,. 8DQE, d)J=8.4Hz),

772 g RS P 8, G -k PR

J=7.8H2F) .92-1[4- (1BMdmexy B8t lopl(Bwhenyl Jacryl ic acid
Internediate C (16. 04qg,
NaOHaq (28m.) and MeCOH (41 nl-) and

stirred at

83.5mMmvl ) was added to 1 M

RT for

The follbwing exdmpled/b/erd paparcdringdhé sarv@aisthaaiblbgyne resi due

washed with Et OAc.

The aqueous phase was acidified to

pH 1 and the resulting precipitate was filtered and

dri ed

Preparati on of o
(2E) - 3-[ 3- (1- hydr oxyet hyl ) ghe
Stage 1 product (7.29g,
49mmol ) and HOBt (6. 6gq,

)acryl am de
(9. 4q,

Z N

in vacuos/tq afpord the title product as a white
solid (7.29q, ,®

H ~. Stage 2-
H

N evbut oxyet hoxy
1 mol),
49mmol ) were added to

EDCI

DCM (100m) and stirred at RT for 30 m nutes.

Internedrate T (1/. snl, 1Z25moI )] and . .
Example R Chemical name Intermediates Analytical data
used
6 Cyclopentyl (28)-({3-[(1E)-3- 3-Carboxy LCMS purity 95%, m/z = 409
© (hydroxyamino)-3-oxoprop-1-en- benzaldehyde [M+H]", "H NMR (300MHz,
1- CD;0D) &: 9.04 (1H, m), 8.06
yllbenzoyl}amino)(phenyl)acetate and (1H, s), 7.90-7.25 (9H, m),
6.56 (1H, d, J=15.6Hz), 5.64
L1 (1H, m), 5.24 (1H, m), 3.68
(1H, s), 1.97-0.82 (8H, m).
7 Cyclopentyl (2S)-cyclohexyl({4- 4-Carboxy LCMS purity 96%, m/z =
O [(1E)-3-(hydroxyamino)-3- benzaldehyde | 528.5 [M+H]", 'H NMR
oxoprop-1-en-1- (300MHz, CD30D) 5: 8.51
yllbenzoyl}amino)acetate and (1H, d), 7.87 (2H, d), 7.67
J (2H, d), 6.58 (1H, d), 5.23
(1H, m), 4.42 (1H, t), 1.55-
2.03 (13H, m), 1.08-1.42 (6H,
m).
8 Cyclopentyl N-{4-[(1E)-3- 4-Carboxy LCMS purity 98%, m/z = 389
\‘/ (hydroxyamino}-3-oxoprop-1-en- benzaldehyde [M+H]", "H NMR (300MHz,
1-yllbenzoyl}-L-leucinate ds-DMSO) 5: 0.90 (6H,
and dd),1.45-1.90 (11H, m), 4.40
(1H, m), 5.09 (1H, m), 6.55
K1 (1H, d, J=15.9Hz), 7.50 (1H,

d, J=16.2Hz), 7.67 (2H, d,
J=8.1Hz), 7.89 (2H, d,
J=8.1Hz), 8.71 (1H, d,
J=7.5Hz), 10.82 (1H, s).




triethylamne (28.5nL, 205mmol) were charged and the
reaction stirred at RT for 2.5h. The reaction was
weepanawed W th water, the aqueous phase extr apCEGBMOTA003504
DCM (50nm.) and the con‘ol ned organics dried (MgSOH4)
and concentrated in vacuo. #he crude material was
Exampler9:fi ed by col um chromat ography to afford the
duct as a pale4y ||0WOI| (6. 549 540@ 1H VR
_____ E233-ChygrOXyaNino 3-0X@p 178

yllghedg)é,@_ rﬁﬂgbmlﬁ})@éetét&"' n) 4.65 (2H, S) , 3.32 (2H, 'n) :
1.40 (3H, J=5.4Hz), 0.93 (6H, m. WD 2008/040934
PCT/ GB2007/ 003504 47 St age 3- Preparation of

(2E) - 3- (3-f omyl phenyl ) - N- (1-i sobut oxyet hoxy) acryl am d
e Stage 2 prQ t (6. 54, 22mgl ) _and manganese di oxi de

(9.6g, 110nmmoY) WEr 8YSt YT e’ (100n1) at RT for
16h. The reaction was_filtered ceJN.te and the

filtrate concentrat o dryness to afflprd®he

product as a grey (4.8g9, 75%. 1HNWR (300MHz,

CDClI3) 6: 10.05 (1 H, s), 8.06 (1 H s), 7.97-7.52

(4H m, 6.55 (1 H d), 505 (1 H m, 3.35 (2H m,
The iy hplid viedirepafba By B fRingheindtaiggy.4- Preparati on

(2S)-cycl ohexyl [(3 {(1E)-3-[(1-isobut oxyet hoxy)am no] -
3o, 0X%Qpr op- 1- en- 1-yl } benzyl ) am nojxa @ ate Stage 3

pro .39, L. (FRRipemedid’d | nt er te Jk (9\329,
1.2 re di ssebyvag dom 1, 2-dicho Bathase o
(10m.). STAB (0.33g, 4, §(§mm|) was charged%and the

reaction stirred under nitrogen for 1 h. It was then
quenched with sat. NaHCO3 solution (10nl). |The~agugqus
conbi ned organics dried (MgS04) and conce tra’t 2a Pe”
dryness in vacuo to afford the product as brown oi |
Preparation of cycl opent yl B~
(2S) - cycl ohex - 3- (hydr oxyam
di oxane §@g39MLY PRl ) was added to a sol ution of
stage4produt2(6§ 1.2mmol ) in DCM and the
to dryness in vacuo to afford a yellow oil.
ifocation by preparative HPLC afforded the desired
d
>95% z = 400 MeH 4, 1H NMR (30 DVSO) 6:
10. 75 H s), ¥ Mo , Y7 25-7. 51y {SH ™)., 6.45
(1 H, J=15.6Hz), 5.99 (1 H 'm), 3. 64 (2| MeaY.pcM
The foll ow ng exanpl es were prepared using tHe sane
net hodol ogy: Exanpl e Chemical n It er medi at es

phase was extracted with DCM (2 x 10miS)agen FheD|
(0.59g, >100%9. mz = 501 [ M+H] +. Stage 5-
en- 1-yl]benz I}am no) acetate (Exanple 12) 4 Hd |J\r
reaction stirged for 3h The reaction was concentrated
t_Ms-a_owkie solid (11.5ng, 2.4%. LCMB purity
2.83 (1 H m, 1.42-1.93 (13H, nm), 0.92-1.25|(6H, m).
Anal ytical data used 13 Cycl Ne_~_O
(29)-({3-[(1E)-3- C, L1 LCVS purity >35% ' H N@)\%YH

(300MVHz, (hydroxyam no) - 3-oxoprop-1- 1- d6- “OH
6:1.30-1.85 (84, m, 3.10 0
yl ] benzyl } am no) (phenyl )acetate (1 H, m, eémﬁ?g (2H, d,
J=5.1 Hz), 28

Stage 1~ Preparation of (2E)-3-(4-hydroxyphenyl)-N-(1-isobutoxyethoxy)acrylamide
4-Hydroxycinnamic acid (1g, 6.1mmol), EDCI (1.76g, 9.1mmol) and HOBt (1.24g, 9.tmmol)
were added to DCM (20mL) and stirred at RT for 45 minutes. Intermediate | (4.2mL, 30.5mmol)
and triethylamine (4.1mL, 30.5mmol) were added and the reaction stirred at RT for 1.5h. The



(1H, d, J=8.7Hz), 5.05 (1H, m), 6.45 (1H d,
J=15.9Hz, 7.22-7.57 (1OH, m, 9.03 (1 H s), 10.74 (1
WGH2008)0409341 Cycl opentyl (2S)-cycl ohexyl ({4-[ ( 1BY€BGB2)07/003504
J1 LCVS purity 98% nmlz = 401 [ MkH| +,
(hydr oxyani no) - 3- oxopr op- 1- 8fh-1- 1H NMR (300MHz,
reactisHowh¥VEéparsted with waydr] ihergyéduarphase agedaddewiti DBM @DmL) and the

combi?iigrg%%i’cy ’g_ri%%(M%ﬁénjj aﬁ% cy%ce%%éieé Iif? §§§u07ihé grld’eg Rdt(—*ﬁ%l \%/gs purified

by col3mb@hbn¥diodraphy t)affoR] 1€ ptdddct 489 a cldad@it (12399582% R Inh/z F)278 [M-H]'.
0.70-1.32 (6H, n). WO 2008/ 040934 PCT/ GB2007/ 003504
48 Exanpl e Chenmi cal nane Internedi ates Anal ytical data

Stagel.?seﬂre%hfati@y of (ER3t[H(3Wrdrdodré ddxy yohrenyll-NK1-iddbiie xpethoxyacrylamide
99% =. 305, [ MtH] +
stage i {6 & Bk b aRoProgRr -1 92A ik 7 BBl
triphernigpHalsBihe €0.96g, A418mivibl) verezaddedlte DO (20aile a6 Istirrel) under Alirogen for
10 mi@}%_ﬁ%@é&é%ﬁi}zéﬁm _Q/g'a@ c(h%}ged}srggvg%%%?ca &‘%‘Hrbasrpohf(ig%q at RT for
1h. TH8. réBctio kvasndoncént@ed thHdryress ivatiio (. ifford B)palelgeliow oil. Purification by
columﬁ%ﬁ'{q‘r’%‘?%%{;}gy%ﬁ?v?@é ﬁ%tgxlftﬁ%h{\ﬁﬁi¥e(slo’ﬁzi 0684 72%) 5 398/400 [M-HT.
(hydr oxyam no) - 3- oxopr op- 1 - enl 1- "H NWR (300MHz,
Stage%?rje)()f%tioﬁjbz g){gl(%)lgk{;ﬁﬁéy-:%}clo fsxglré[b-?g{iﬁ E%‘3§[P1 ﬁsggbt?)a?ﬁthoxy)amino]-
3-oxoprpp-12er09-y}heBOXY)BidpydminBlatdtatel H, m), 2.03-1.60 (8H,
. , 9 I .
inernfdtigek 0118410 Sl LG B B ORE lboiog g 160
1.07mimidhhere ad(iég tir DM 45mbpandheatarbiodie°C- Btagd 2 produsMR.22g, 0.55mmol)
, - 6., 7. 69- . . , o
was B B IE ) FitniaeRda e pacton ion s sggeo o Thgp0"C under
nitroggriltedr 24h. RL#ber §agg 2 pEadubt (01Ng, 0.2pmnibl)0Nay chdrgad) and the reaction stirred
at 80°§é§/r§4.%t&.%ﬁ}eyrgg%%@aﬁitﬁén:%ﬁéﬂfﬁ%iqr%és%'ilw (&c@ the reSldudivas
separgthg ditb xxadari(HyL Baraki o1 Amierantt-the BqdédRs(idasdv/eirtracted with EtOAC
. - - ' 7
rom 8 Pgiods e BTN B0, T
conce(ittatell imygcuo to give the crude product as a yellow oil. Purification by column
chromatography afforded the product as a clear oil (0.1g, 34%). m/z = 546 [M+H]".

Stage 4 — Preparation of cyclopenty! (2S)-cyclohexyl[(3-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-
en-1-yllphenoxy}propyl)amino]acetate

Stage 3 product (100mg, 0.31mmol) was dissolved in anhydrous DCM (0.4mL) and MeOH
(0.5mL). TFA (0.1mL) was charged and the reaction stirred at RT for 1h. it was then
concentrated to dryness in vacuo to afford a yellow oil. Purification by preparative HPLC
afforded the product as a white solid (10mg, 12%). LCMS purity 100%, m/z = 445 [M+H]", 'H
NMR (300MHz, CD;0D) 6: 7.53 (3H, m), 6.97 (2H, d, J=8.4Hz), 6.35 (1H, d, J=15.9Hz), 5.33
(2H, m), 4.16 (2H, m), 3.90 (1H, m), 3.83 (1H, d, J=4.5Hz), 2.23 (2H, m), 2.09-1.57 (12H, m),
1.45-0.98 (6H, m), 0.92 (2H, m).



3.71 (2H, q),
1.01-0.75 (6H,

3.23 (1H,
m .

t), 2.02-1.18
19 Cycl opentyl

(11H, m,

w@ 2RpHowpad ohexyl ({4-[(1E)-3- A, Q LCMVS purity BOD&B2007/003504

= 401 [M+H] +, (hydr oxyam no) - 3- oxoprop-1-en-1- 'H NWR
(300MHz, CD30D) 6: 7.70- yIP@enzyI)anino)acetate 7.43
The foﬁlé’wﬁlng @amaleg @/e('@ bfefaredljs&g]thé’BAme Ehefodolbgy: d

(2H q),
d, J 6%&) 2 OO 1.45 (13H n, 1.39-0.82 (6H,
Cycl opent yl ert goutyl -

2.96 (1 H,

m. 20
S LCMVB
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(hydr oxyam noy~

CD3CD) 6: 7.
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(1H, m, 3.
1. 95-
Et hy!

1.57 (8H, m,
(2S) -cycl ohexyl ({4-[(1 E)-3- A J3 LCVS purity

63-
J=7. 8Hz),
80 (2H, q), 3.61 (2

1.31 (1H, m

6.48 (1H, 14,

q(“igi [M+I—I]+
X0
yl ] bgnzyl } - D—sggizzlj/j%m/

NVR (SOONFE
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H m,
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3hz), 2.
b-1.65 (5

. 22
ty 100%
dr oxyarm n

2
6.4
3

EO ey

griiehengayorpgy!-L-gergate ( 1
H m, 1.19 (3H t
Cycl opentyl (2R)-(
m z 395 [ MtH] +,
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H d J=11.4
J=7.1 Hz),
[4-[(1 E)-3-

’Ldﬂ/l's purity 95%, m/z = 449
Hv+1;, "H NMR (300MHz,
CQQD) &: 7.53 (3H, m), 6.99
i, m), 6.36 (1H, m), 5.34
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€bﬁ§§§§sm)zze
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131UH m), 1.23 (9H, s),

1H NVR ( 300M&Z1H. m).

O ©6:

H’nﬁ’/l.s

@&B2007/ g0
er redi at g
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p- 1
cma

ﬁ? anp e
S Analytlcal dat a
(2S)- A J6 LCMB p
ohexyl ({4-[ (1E) - 3-(

op

DMHz, d6-

DVSO) 6: 10.72

10)(pneny|)a
. 5.¥4 (1H,
2008/ 040934
Chemi cal nan¥g
used 23 2, 3-Bi
urity >98%
nydr oxyam no)

“H z%Iperl ¢ 0°/ m/z = 419
0,
m] 4 'pl\qu (300MHz,
CD30D)6 7.53 (3H, m), 6.98
(2H d, J=8.4Hz), 6.35 (1H, d,
r 634 (1H, m), 4.18
1H, m), 2.23
% HE& (10H, m),
*0.78 (8H,

Example 12:

Cyclopentyl (2S)-cyclohexyl({3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-

yllbenzyllamino)acetate




oxopr op-1-en-1-yl ] benzyl } am no) acetate (1 H, br s),
9.00 (1 H br s), 7.38-7.46 (3H, m, 7.22-7.27 (4H,
WorRgos/A4ad4 7. 19 (2H, m, 6.41 (1H, d, J=15. 8HziCT/EBZ4017/003504

5.50 (1H, m), 3.74 (1H d, J=14Hz), 3.50 (1H d,
J=14Hz), 2.75-2.95 (3H, m261.77 (1 H d, J=12.2Hz),

The tifle EompoudB wasptéhared by thé fBiowiyd methsteloggel ohexyl ({4-[ (1
E)-3- A J9 LCMS purity >98% mz = 423 [ MtH] +,
(hydr oxyam no) - 3- oxopr op- 1-en-1- 1H NMR (300MHz,
d6- DMSO) 6: 10.72 vyl ]benzyl }am no)acetate (1'"' °d'g57'

) )E} 00 (1 H, byaosieon 7. 15- 7mm m, 53
° ) - . 7! 5'I§3912||’ S)-I d ‘]_ age
3.50 (16, d, J=14"OHz), 2.90-3.0 (1B, m), 1.40-1.B2

(THrmedTﬁ)e,C 0.85-1.25 (7H, n') 25 All y|
(2S)-cycl ohexyl ({4-[(1 E)-3- A J4 LCVS purity >98%
mz = 373 [ MtH +, (hydr oxyam no) - 3- oxoprop-| -en-1-{1H
NVR (300MHz, d6-DWVSO) 6: 10.72

yl ] benzyl }am no)acetate (1 H, br s), 9.00 (1 H, br s),

7.49(2H,J81Hz) 7.43 (1 H, d, J=15.9Hz), 7.33
%ZH =841 |Hz), 6.43 (1 M.y J=15. 8Hz) . 85- a OJ\
, 3214 dd, JET sfesI7. 2Hz) g

J=1.7, 10.%4Hz), 4.54-4.62 (2H m), 3 79 (1H d,
J=14Hz), 3.52 (1H, d, J=14Hz), 2.94 (1H, brs),
0.9-1.9 (10H, M. 26 Bicyclo[2.2.1 Jhept-2-yl (2S)-
A J7 L Ribdaibeys1 >95% m z = 427 [M+H]+

cycl onERY1 |( {#g(cd E) - 3- (hydr oxyani no) - 3- 1H NMVR
(300MHz, d6-DVSO) 6: 7.49

oxoprop-1-en-1-yl ] benzyl }arri no)acetate (2H, J=8.|Hz),

7.43 (1H, d, J=15.9Hz), 3(2HdJ81Hz)643
(bH =15. 8Hz) 4. 50 4. 1le{cbkhe M 0(1 :
Hu% [;I.J\ =14Hz) . oai2. 66 (1 \OH
.6b-2.40 (22 " Methylcyctopent yl
cycl ohexyl ({4 A 35 LClv§ Burity >95% 415
+, [(1 E)-3-(hydroxyam no) - 3-oxoprop-1 >
NI\/R (300MHz, d6-DVSO) 6: 10. 72 sxampum

1-y1l] benzyl }am no)acetate (1 H, br s), 9.00 (1 H, br
s), 7.49 (2H, d, J=8Hz), 7.43 (1H, d, J=15.8Hz), 7.32
Stage 1 — Preparation of (2E)-3-[3-(hydroxymethyl)phenyl]acrylic acid

Intermediate C (16.04g, 83.5mmol) was added to 1M NaOH,q (28mL) and MeOH (41mL) and
stirred at RT for 15.5h. The MeOH was removed in vacuo and the residue washed with EtOAc.
The aqueous phase was acidified to pH ~ 1 and the resulting precipitate was filtered and dried
in vacuo to afford the title product as a white solid (7.29g, 49%). m/z = 179 [M+H]".

Stage 2 — Preparation of (2E)-3-[3-(1-hydroxyethyl)phenyl]-N-(1-isobutoxyethoxy)acrylamide
Stage 1 product (7.29g, 41mmol), EDCI (9.4g, 49mmol) and HOBt (6.6g, 49mmol) were added
to DCM (100mL) and stirred at RT for 30 minutes. Intermediate | (17.3mL, 123mmol) and
triethylamine (28.5mL, 205mmol) were charged and the reaction stirred at RT for 2.5h. The
reaction was separated with water, the aqueous phase extracted with DCM (50mL) and the
combined organics dried (MgSQ,) and concentrated in vacuo. The crude material was purified
by column chromatography to afford the product as a pale yellow oil (6.54g, 54%). 'H NMR
(300MHz, CD;0D) &: 7.71-7.33 (5H, m), 6.57 (2H, d, J=15.6Hz), 5.01 (1H, m), 4.65 (2H, s), 3.32
(2H, m), 1.40 (3H, d, J=5.4Hz), 0.93 (6H, m).



(2H, d, J=8Hz), 6.43 (1H, d, J=15.8Hz), 4.63 (1H, m,
3.76 (1H, d, J=14Hz), 3.50 (1H, d, J=14Hz), 2.85 (1
wo00840984 95-2. 04 (18H, m), 0.94 (3H, d, J=6.P¢REB2®8/003504
3- Met hyl cycl opentyl (2S)-cycl ohexyl ({4- A J8 LCMS

purity >95% mz = 415 [ MtHF%, [ (1

Stage%) g%am.beévg@)imbf&nwhﬂpwm I%WtdkbthW)éé’rQI@MldVe

Stageg)pro@.:qws ?g_ 2ﬁman|) gr)d r%qugbggmgg%p;oegeno gﬁgozrir}n;olg\ger@mred in DCM

(100m€d)7 at]R‘HdT'abh ‘7hé3r%act(ol1|'ﬂva§jnlteﬂed7th%dé)1 cefte 4Ad tHdiltréte cdmdentrated to

dryneﬁ todaffo Jj_tllwg pgqqi:):t asza g@y S()lid (4 89,()75%3 W@ﬁgg%%l\fgﬁ éﬁ?lg)lé 10.05

(1H, sé é(BBiHs ), 707-A5D(4H1#)), 6‘5‘@(9@%@69%4 m), 3.35 (2H, m), 1.47-1.44 (3H,
2007/ 003504 50 Exanpl e em cal nane

OQMper%dl ates Analytical data wused 29 Mt hyl

N-(4-[(1E)- 3- (hydroxyam no) 3- A P LCVB purity 9'8%
Stage R EBOMIPE o iEbRASY (8T SN B Pr hRbRU P eforyaminol-3-
oxopr§§1 -eh-HA{) b(eakyl)a%lno]a&téteHZ) 7.39 (2H, d, J=8.9Hz),
Stageé& Q{Qdér? Zbﬂ?g d1 03mgl) gr,@fn%er&ne?zateﬂ:‘ 81#5 ngn?m()g}mrghlssolved in
1,2-dichidrdetbhiEg (1 931L62S'(/5134(o 38g, I56MmnadtiEWvas Shdvded @i the reacliof4tirred
undergig’gg%ﬁg 1%\5&;\/\1%?%&&55{1? ﬁl?egé) WH{IO' | Igél-AIC_J&L SN ((16%_) e aqueous
phaseog%ﬁomxwg g\(itg{f'vé(ﬁol\l@ x 3oLy dnd thgassnibinedorgaitis-§ried (MgSBIyRand
concelFR b E- 1 VG A9 BRPHSHELE APEWE.0H0 89, Hq0%), miz = 501
IM+HP=7. 2Hz) , 7.38 (1H, d, J=14.7Hz), 7.32 (2H, d,

J=7.5Hz), 6.43 (1H, d, J=13.4Hz), 4.10-4.28 (2H, m),

3.78 (1H, d, J=13.9Hz), 3.45-3.62 (5H n), 3.16 (1 H,
Stage )~ Peeparatiod oftyclopesiyl (Zﬁ)ﬁﬁcjlor(e&w{Srﬂ 1E)B-@3drotydrhinel)-3-dxdprop-1-en-

1-y|]béLriz§/Il}_|aZr?1i’no§)a'cgt%ie (:lExZarsnpqéL 95

4N HCl in dioxane (0.59mL, 2.4mmol) was added to a solution of stage 4 product (0.59g,
1.2mmol) in DCM and the reaction stirred for 3h. The reaction was concentrated to dryness in
vacuo to afford a yellow oil. Purification by preparative HPLC afforded the desired product as a
white solid (11.5mg, 2.4%). LCMS purity >95%, m/z = 400.5 [M+H]", "H NMR (300MHz, ds-
DMSOQ) &: 10.75 (1H, s), 9.03 (1H, s), 7.25-7.51 (5H, m), 6.45 (1H, d, J=15.6Hz), 5.09 (1H, m),
3.64 (2H, dd), 2.83 (1H, m), 1.42-1.93 (13H, m), 0.92-1.25 (6H, m).

The following examples were prepared using the same methodology:

Example Chemical name Intermediates Analytical data
used
13 Cyclopentyl (2S)-({3-[(1E)-3- C, L LCMS purity >95%, 'H NMR (300MHz,
(hydroxyamino)-3-oxoprop-1-en-1- ds-DMSOQ) 6: 1.30-1.85 (8H, m), 3.10
yllbenzyl}amino){phenyl)acetate ‘ ' (1H, m), 3.66 (2H, d, J=5.1Hz), 4.28

(1H, d, J=8.7Hz), 5.05 (1H, m), 6.45
(1H, d, J=15.9Hz, 7.22-7.57 (10H, m),
9.03 (1H, s), 10.74 (1H, s).

14 Cyclopentyl (2S)-cyclohexyl({4-[(1E)-3- A J1 LCMS purity 98%, m/z = 401 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, ds-DMSO) &: 9.41
yllbenzyl}amino)acetate (1H, s), 8.99 (1H, s), 8.31 (1H, s},
7.32-7.75 (5H, m), 6.53 (1H, d), 5.23
(1H, m), 5.11 (1H, s), 4.16 (2H, m),
3.60-3.95 (2H, m), 2.97 (1H, m), 1.40-
2.05 (12H, m), 0.70-1.32 (6H, m).




31 2-(Dinet hyI am no)ethyl (2S)- A, J11 LCMS purity
>98% niz = 404.2
wa@yoBoko3y| ({4-[ (1E) - 3- (hydr oxyam no) - 3- [ M+H| RCT/GB204MBN3504
(300MHz, d6- DMSO)
oxoprop 1-en-1-yl ] benzyl } anffo) acetate 6: 10.75 (1 H,

5), 9. ()b H br s), 7. 7H d,
E"a"‘(’EEH d, g@ ame; 32 (2H'“‘érl':‘eﬁ"3§esor4z), 6.&23'3"(?%11?““
d]158Hz)409416(3|- d377(1Hd

J=1 Hd, J—13 » .
e T

3
m ertzﬂm,lllo u,ta:)(f (28) cycl|ohexyl ({4-[ 15}-Ea)- O(A-; t)J1255176(10H

LCVS purity 98% mz = 389 || MtH| +, ), 1.78-1.95 (2H, m), 3.85-4.30 (2H,

(hydr oxyani no) - 3- oxopr op- 1-len-1- ' H N % m), 6.50 (1H, d), 7.35-
d6- pPMSO) 6: 0.88 yl]benzyl[}ani no) acetwgi g Mbgz%gs(m s), 9.45 (1H,
1. 18 (4H m 1.42 (9H, s) 1.67 (5H " 1.73 (1H,

16 , 8yc705er&y1bi¢ert-bnﬁ/lw-{4[1.§ 3(2H, m A, 6. 50 (ictb pity 100%, m/z = 405 [M+H]",
J =15 (hdrlzxyamint)-4Oxopidpdi-em)-, 7.(63 (2H d, JHZNMBHZQMHZQC@BD)G 7.72-
(1H Yiynzvig-gegnaelH, ), 10.181 (1 H, . 739 ﬁ% ), 533 (1H,

(2S)-cycl ohexyl ({4-[3- B, JI LCMS purit fﬁ-(mH) %331926
403| [ M+H] +, (hydr oxyam no)|- 3- 1H NNR 24 (9H s 092 1H, m).
d6-DMSO 6: 10 35  oxopropyllb

17H, BTycloBerBB26({(4H1ER), 7. 15 (4H A1 5. :Llcl(aabuntyni)o% 31/z7=&395 [M+H]",
(1H (hdc)roxvan"m# @Hop #pn-1- 2. 78 (2H, n), 2.'3HMR BOPMHE) de-DMSO) &: 7.69-

N

1. 93ylberg!|_}am(lg_ l}ﬁ:etatgél WCl opentyl 746(1 H, m) 6. 9(1H d, J=15.6Hz),
N-{ 1- [ 3- (hydroxyam no)-3- B, Kl LCMS pqu:f&z,leb)O%}m%t? ). 1.88-1.13
7 [ MeH + oxopr npyl lbenzyl}l-1-1leug¢inate 'H NVR

18(303Md2>perﬂ6NDNB@)36 10.34 | (1 K, RS), 8 L6@s bukityHpoos, n/z = 375 [M+H]",
7.1b gdm;/arq?f) 35x0p0p-1€tH, n)|, 3.68 (1H, NMBMQM z] 6Ps0D) 5: 7.67-
d), | YBewE--erenalyy, 2.78 (24, t), 2.24 76<§H A
1.91-1.28 (11H, n), 0.83 (GH, dd). WO 2 NSO
PCT. GBZOO?/ 003504 51 Exanpl e Chemi cal r(namam) 1.01-0.75 (6H, m).

tl
l e
Lnt armmdr ot es /\nol \1+| r-ol dAat o uand QE'
T 1TC 1T ||bu| AT AT ‘y \va e A T A \wEe B wpw |

192- Maﬁméntm@ﬂ)-qvbkmein'y{M [(INEY34- B, QK3 L(WEWMWO‘B@% 401 [M+HT",
m z| Gydrgpami [lﬁ) xpprop-1-en-1- R (300MHz, CDsOD) &: 7.70-

| . d, J=8.1H
( hy g¥ 8374 efftenx opr opy! Jjoenzyl } - L- '6'.4%, Z’)gg W ,,5‘18(1H,Zn)1),

CD3PD) b: 7. 46 3.72 (2H. q), 2.96 (1H, d, J=6Hz),
2.00-1.45 (13H, m), 1.39-0.82 (6H, m).

20 Cyclopentyl O-tert-butyl-N-{4-[(1E)-3- A S LCMS purity 100%, m/z = 405 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CDs0D) &: 7.63-
yllbenzyl}-D-serinate 7.48 (3H, m), 7.39 (2H, d, J=7.8Hz),

6.48 (1H, d, J=15.6Hz), 5.20 (1H, m),
3.80 (2H, q), 3.61 (2H, m), 3.38 (1H, 1),
1.95-1.57 (8H, m), 1.31 (1H, m), 1.17

(SH, s).
21 Ethyl (2S)-cyclohexyl({4-{(1E)-3- A, J3 LCMS purity >98%, m/z = 361 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, ds-DMSO) 5: 7.49
yllbenzyl}amino)acetate (2H, d, J=7.9Hz), 7.44 (1H, d,

J=15.8Hz), 7.33 (2H, d, J=8.0Hz), 6.42
(1H, d, J=15.8Hz), 4.10 (2H, q,
J=7.0Hz), 3.77 (1H, d, J=15.8Hz), 3.50
(1H, d, J=9.3Hz), 2.87 (1H, m), 1.82
(1H, d J=11.4Hz), 1.35-1.65 (5H, m),
1.19 (3H, t, J=7.1Hz), 0.9-1.25 (5H,

m).
22 Cyclopentyl (2R)-({4-[(1E)-3- A, L1 LCMS purity 100%, m/z = 395 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- '"H NMR (300MHz, ds-DMSO) b: 7.69-
yl]lbenzyl}amino)(phenyl)acetate 7.46 (10H, m), 6.49 (1H, d, J=15.6Hz),

5.15 (1H, m), 4.07 (2H, m), 1.88-1.13
(8H, m).




| eucinate (2H, d, J=8.1 Hz), 7.32 (2H, d, J=7.9Hz),
4.57 (2H, m, 4.27 (2H, dd, J=12.9, 22.8Hz), 4.14

W@ 1ddg/omp34 3. 97 (4H, br s), 3.59 (2H, t, J=5.1P¢E®§EB2007/003504
3.42 (3H, br s), 2.97 (2H, t, J=7.4Hz), 2.45 (2H, t,
J=7.4Hz), 1. 96 1.68 (4H, M 0.99 (6H, t, J=6.8Hz).

Examg%()/?’I cycl o ﬁ IldEhept 2-yl E\rlftér#e[i%iesB’ K4 LCNBaletu“ bt

(hy:lroxyam no) oxopropxl | benziﬁ'e}d L- |H NVR (300MHz,

23CD332')§ ’&}%{ nate ( 31-]’2 =T7. (’Eg 338%%H=449 [M+H]",
d, o 4-[(1%) ?é yd#nno§ 3- 19as-DMSO) 5: 10.72
J=3 &gopraz;21-&i=lz)1],berayl}9u8mn$ adel;aten), 2. 96 ( 21H(1H brs)]ﬂo Gleb)s) 7.38-7.46
2.41 (2H, t, J=7.6Hz), 2.35 (2H, m, _L(3)"7m(2I»1 A (4H, m), 7.15-7.19
1.5p (3H, m), 1.22 (3H m, 0.99 (7H, 4 <317H4?”j gyl
2,3/ hydro-1 Hinden- 2.yl I} {4-[3- B, K 3q 1 D% o2.05 (ot
87% mz 425 [I\/H—I]+ m)177(1HdJ122Hz)086165
(hy:lr oxyam no) 3- oxopropyl ] benzyl }-L- I(—11NNR (300|\/Hz
CLSILD y

245 4 BBéngy f,qS) |ohe4yi(w( ?ﬁ" le ) 8% z L 423 [M+H]',

-3-0%0Dr -1- § DMSO)6 10.72

3. 39 r?jiyi}a 79 ce te??:& 3 39 (1H t, J'% brs) 7.15-7.55
(2H t, 7. 6Hz), 2.39 642(1HdJ 15.6Hz), 5.13
J=8|{ 6Hz), 1. 86 1 58 (4H, n) 0.88 (7H| (am s)337$(1HdJ 14s|?zz'35)o
] . . O0(1H, m
Eﬂguzngtégyl[%m_ﬂng) ethyl N-{4-[3- B Ko LOWE 1.40-1 §2(7H n?) gag%%zs(m m).
h Rr O I]benz I 1

25( yqu/} S tﬂ)‘ﬂ%yl?h& Py da b F_Ergﬂbﬁa {3 9% 373 [M+H]",
Ch3 éyarﬂ(’ oxob rﬂﬁt e (|2 é MRuj&O A 21Bms0) o: 10.72
d, JWBenlyl)laE\)\o)adbta%O 4 (2H, , 4 29 21h-| br sj1P.p0 @Hbs), 7.49 (2H,
(1 H m, 3.56 (2H, t, J=4. 99Hz) 2.96Y 861‘53)25’ 3()1lgd9§159H2 ). 7.33
(1 H mM, 2.43 (2H, t, J=7. 44Hz), 1. 85¢ g 8‘;601 5.32 (1H.
(6H t, J=6. 78HZ) . 39 q’Cl Opentyl dd J= 172)172H 522(T|_)| dd, (
(2S) - ({4-[3- (hydroxyami no)-| B, LI LCVB|pird, to/4-Q5H¥sa-a@222H, m),
= 3p7 [MtH +, 3- 1H NWMR (300MHz, d6-DrV5€1,?(16.d 1=13i65z), 3.52 (1H, d,
oxopr opyl ] benzyl }ani no) (phdnyl ) acetate| $: éUZ)(ZS%(”M"S) 0.9-1.9 (10H,
2.2 (2H,_t, J=7.6Hz), 2.83 (2H, t, J=Y Hz) 3.91 (1

26H' rrBicyclo[2.2.1]hept-2-yl (2S)- A, J7 LCMS purity >95%, m/z = 427 [M+H]",
cyclohexyl({4-[(1E)-3-(hydroxyamino)-3- 'H NMR (300MHz, ds-DMSO) 5: 7.49
oxoprop-1-en-1-yilbenzyl}amino)acetate (2H, J=8.1Hz), 7.43 (1H, d, J=15.9Hz),

7.33 (2H, d, J=8.1Hz), 6.43 (1H, d,
J=15.8Hz), 4.50-4.11 (1H, m), 3.79
(1H, d, J=14Hz), 3.52 (1H, d, J=14Hz),
2.66 (1H, m), 0.65-2.40 (22H, m).

27 2-Methylcyclopentyl (2 S)-cyclohexyl({4- A, J5 LCMS purity >95%, m/z = 415 [M+H]",
[(1E)-3-(hydroxyamino)-3-oxoprop-1-en- 'H NMR (300MHz, ds-DMSO) &: 10.72
1-yllbenzyl}amino)acetate (1H, br s), 9.00 (1H, br s), 7.49 (2H, d,

J=8Hz), 7.43 (1H, d, J=15.8Hz), 7.32
(2H, d, J=8Hz), 6.43 (1H, d,
J=15.8Hz), 4.63 (1H, m), 3.76 (1H, d,
J=14Hz), 3.50 (1H, d, J=14Hz), 2.85
(1H, m), 0.95-2.04 (18H, m), 0.94 (3H,
d, J=6.2Hz).

28 3-Methylcyclopentyl (2S)-cyclohexyl({4- A, J8 LCMS purity >95%, m/z = 415 [M+H]",
[(1E)-3-(hydroxyamino)-3-oxoprop-1-en- '"H NMR (300MHz, dg-DMSOQ) &: 10.71
1-yl]benzyl}amino)acetate (1H, br s), 9.00 (1H, br s), 7.48 (2H, d,

J=8Hz), 7.38 (1H, d, J=14Hz), 7.32
(1H, d, J=7.9Hz), 6.42 (1H, d, J=15
.7THz), 5.05 (1H, m), 3.75 (1H, d,
J=14Hz), 3.52 (1H, d, J=16.2Hz), 2.84
(1H, m), 1.00-2.80 (18H, m), 1.00 (3H,
d, J=6.7Hz).




4.08 (1H, m, 5.16 (2H m,
7.37 (2H, d, J=7.9Hz), 7.5
wasameed (1 H n), 10.42

(2S)-cycl ohexyl ({4-[3- B, J2 LCVS purity 99%

7.24 (2H,
0 (5H m,
(1 H s).

d, J=7.9Hz),

8.71 (1 H, br
40 tert - BUL/GB2007/003504

mz =

391 [M+H +, (hydroxyani no)58- 1H NVR ( 300MHz,
- O 6. 0.87 oxopropyl]] enz | am mo) acet 1
Exam e, 1. 15 (gmeﬁi\I name, 5 (9H, se; 4H, ), g_nl_al call_|data
(1H n), 2.26 (2H, t J81sz"d282(2H,t,J8.l
Hz) AZ[( H { (|2H rp 7 26 & (gg
29 -3- Ino}-3- burity’98 393.4 [M+H]",
J=7 %@ n-%\% ihné ? 7.8Hz) * B 74 1§ I—@TﬁbMSO)é 10.81
(2H phaﬂ;&e 40 (1H, . WD |2008/ 040934 (1H, br s), 7.45 (2H, d, J=8.1Hz), 7.39
PCT/ GB2007/ 003504 52 Exarrpl e Cheni cal | (Paine J= 89HZ) 7.30 (3H, m), 7.00-
| nt er medi at es Anal ytical data used 4L7§4‘té§2f' 698(13 2; g‘g
N-{#4-[ 3- (hydroxyam no)-3- B, K2 LCM5 pl ng q
365| [ MtH] +, oxopropyl ] benzyl }-L-1 euci na £|73 (3H s), 3.04 (2H, d,
(30PMHz, (D) 6: 7.45- 7.140 (2H, m, 7-65?12)7 33 (2H
M 472641 4r| lly, 38T (1t H 6 29
30(2|_| 2-M ont']p (44@5?) z , t A JJQ;7 5 LM?%S puluty%%ao/g_ 3 436[§MSO)
(3H C?ﬁ?roe rox mo)%- g1 (6H dd, J iﬁ: %}A z, dg-
p-1=en=1= I]b m acefate 0: 7.4 z), 7.38 (1H, d,
42 opent yl (e roxyam no) By=1B7H d, J=7.5Hz), 6.43
pur ty 100% mz = 363 [MFHI] +, (1H, d, J=13.4Hz), 4.10-4.28 (2H, m),
oxopropyl ] benzyl } - L val i natle 'H NVR (300 WH &1 BRIB0)3.45-3.62 (SH,
6: 10.38 (1 H, s), 9.23 (2H, br s), 8] “ggs) 87 2;2’)%‘;%
7.3B (2H, d, J=7.7Hz), 7.27 (2H, d, JY Fm 1"3 y3Hz). 0.
Ht J1=5 AHz) 4 17- 4 08 1(2H n) 3 86 (
312. 8B2-(Cirdthylatnino)dtmd (SHz) , 2. Hd4- 2. /.531(1 H, Loﬁns pl.2ity468% 31/:&64042
(1 Heyclpexy(@:1a7)-3@roxyamind=Z . (6Hz) , 1. 91 IM+Fb. MHZ de-DMSO)
1. 67oxprrepyt frBH']bel}am'_"Lo)@FftaFSH d, J=7. Q 107 6(1H br s),
d, |3=6.8Hz). 43 Oycl openty N-{ 4- [ 3- (| aﬁg o6 42
B, ULCMS purity 96% mz 5 377 [ MrH] +| (1H d J= 158Hz) 4.09-4.16 (3H, m),
oxopropyl ] benzyl } - 3- et hyl -|L-val i nate ' H7MWRc(,$OG).M+ﬁ.,3.49 (1H, d,
CD30D) 6: 7.44 - J=13.7Hz), 2.86 (1H, m), 2.45 (2H, t,
J=5.5Hz), 2.15 (6H, s), 0.94-1.88
(11H, m).

32 tert-Butyl (2S)-cyclohexyl({4-[(1E)-3- A, J2 LCMS purity 98%, m/z = 389 [M+H]',
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, ds-DMSO) 5: 0.88
yllbenzyl}amino)acetate (1H, m), 1.18 (4H, m), 1.42 (9H, s),

1.67 (5H, m), 1.73 (1H, m), 3.75 (1H,
m), 4.13 (2H, m), 6.50 (1H, d,
J=15.9Hz), 7.49 (3H, m), 7.63 (2H, d,
J=7.8Hz), 9.08 (1H, m), 9.28 (1H, m),
10.81 (1H, m).

33 Cyclopentyl (25)-cyclohexyl({4-[3- B, J1 LCMS purity 100%, m/z = 403 [M+H]",
(hydroxyamino)-3- 'H NMR (300MHz, ds-DMSQ) 6: 10.35
oxopropyl]benzyl}amino)acetate (1H, s), 8.68 (1H, s), 7.15 (4H, q), 5.1

(1H, m), 3.70 (1H, d), 3.44 (1H, d),
2.78 (2H, m), 2.39 (2H, m), 1.90-0.91
(18H, m).

34 Cyclopentyl N-{4-[3-(hydroxyamino)-3- B, K1 LCMS purity 100%, m/z = 377 [M+H]",

oxopropyl]lbenzyl}-L-leucinate

'H NMR (300MHz, ds-DMSO) 5: 10.34
(1H, s), 8.68 (1H, s), 7.15 (4H, q), 5.10
(1H, m), 3.68 (1H, d), 3.49 (1H, d),
3.06 (1H, m), 2.78 (2H, t), 2.24 (2H, 1),
1.91-1.28 (11H, m), 0.83 (6H, dd).




7.32 (4H m, 5.14-5.05 (1H, m, 4.32- 4.17 (2H, m,
3.53 (1H, s), 2.98 (2H, t, J=7.6 Hz), 2.41 (2H, t,
wa2008040939 , 1.94- 1.61 (8H, m, 1.08 (9H, s). BEAI/GB2007/003504

tert-ButyI N-{4-[3-(hydroxyanm no)-3- B, N LCVS purity
92% mlz = 365 [ MrH] +, oxoéﬂ opyl ] benzyl )i sol euci nat e
' NVR ( 30 (4H—m,

Examt)'gH S) 8&%%|(:il'_rram& J 3 2’_|§7rms¢:ga§af 2H, t. AnaI ical data
J75Hz)241 (2H, t, J=7.5 5"“204-197(1Hn)

1. 5 g% 1. 38 (2H, 03- J&“% &Elgl %} .
35 por?-- vyl NP4 0 = 422 [M+H',
%45 )_‘%%n%b%g % F}YJ 5- BB R 13b I'@ 9300)6 7.46

nl z +, yl cylcl ohexyl N—{ aJ— INBR (2H, d,
(303|\/|-|z CDBCD) 6 o 94 J=7.9Hz), 457(2H m), 4.27 (2H, dd,
( hyfr oxyani no) - 3- oxopr opyl ]|benzyl } - L- 290‘22 8Hz), 4.14 (1H, m), 3.97
U . (2H, t, J=5.1Hz), 3.42
J=5|1Hz), 0.98 (14H, ny, 1.]51 I euci naf H@;@; B B ¢ Uy atie) 248
1.7p-1.92 (6H, m, 2.04 (1H, m, 2.41 L t, ﬂ74ﬁz) 1.96-1.68 (4H, m),
=7. 5HZ) 2. 97 (2H t, J=7. 5HZ) 4.02 (2.9%6HM) J=6.8H2).8
(2t =36.6, 127 9Hz) 737 (4H—r 461
36R, 2 L221Ih§?£w6}3%9h-5- J13 BB put k? 8% Y2 62‘7035 l“g;gl
473 U CE O BRIy tﬂfﬁﬁy%exyl (2S) - cycl % ig 3
“H NV (300MHz, CDBOD) 6: .72  (hydr okVasrand 1 e 3t ot 421
d, P=7.2Hz), 0. 8-1.9 (26H, , (2H, qd, J=3.0, 12.9Hz), 3.98 (1H, m),
oxopr opyl ] benzyl } am no) acetlate 2. 29 (2I-|2 96 ( 2HJ-J?781*42)2 4 2H t,
2.8 (2H t, J=7.8Hz), 3.54 (1 H m, 4 g&%ﬁ@(sﬂ) ;)7681&7?.
4.80 (1 H m, 7.25 (1 H m. 47 tert-[
N { [3 ( vdr n\(\/am nn\ -3- B M |CMNS n||r| f\/ 100% m z
37= 3pa3- ledrd] - HH-indeBR V- mpryl ] bgnzyl B-Ks val i nawpun{yisNPVsz 425 [M+HT',
(SOOMOXYWBA@@mW]be&@Ml (1 H s), 9'yvR QZPDMHJrCLM)D)G 7.35-
7. 3p'e(oge ¢ =8.1 Hz), 7.]27 (2H, d, \11’-769 >5J 1(};%"1) ,fgf(m
4.0B (2H, m 3 74 (1 H, bl s), 2.83 (2B %TANY, Jsmzz))ssg(‘mt
J=7{6Hz), 2.36-2.32 (1H, m|, 2.27 (2H J£57,Hz)& f:(s @h2.94 (1H, t,
s),|1.04 (3H, d, J=7.CHz),l 0.93 (3H, dJ=7bH6). 8392()H t,\WB.6Hz), 1.86-
200B/ 040934 PCT/ GB2007/ 003504 53 Exanpl'&8 @Hemi &g (7H. m).
38nane2-!D?r$1e%1ryg%9\!))giLﬁ ?/—{ﬁg-a ytiaal dg,tl& uSe‘ECMS purity 90%, m/z = 380 [M+H]",
(hydroxyamino)-3-oxopropyl]benzyl}-L- "H NMR (300MHz, CDs0OD) &: 7.46
leucinate (2H, d, J=8.1Hz), 7.34 (2H, d,
J=8.1Hz), 4.70-4.44 (2H, m), 4.29 (2H,
m), 4.15 (1H, m), 3.56 (2H, t,
J=4.99Hz), 2.96 (6H, s), 2.93 (1H, m),
2.43 (2H, t, J=7.44Hz), 1.85 (4H, m),
0.99 (6H, t, J=6.78Hz).

39 Cyclopentyl (2S)-({4-[3-(hydroxyamino)- B, L1 LCMS purity 95%, m/z = 397 [M+H]",
3- 'H NMR (300MHz, ds-DMSO) &: 1.36-
oxopropyl]benzyl}amino)(phenyl)acetate 1.90 (8H, m), 2.27 (2H, t, J=7 .6Hz),

2.83 (2H, t, J=7.6Hz), 3.91 (1H, m),
4.08 (1H, m), 5.16 (2H, m), 7.24 (2H,
d, J=7.9Hz), 7.37 (2H, d, J=7.9Hz),
7.50 (5H, m), 8.71 (1H, br s), 10.01
(1H, m), 10.42 (1H, s).

40 tert-Butyl (2 S)-cyclohexyl{{4-[3- B, J2 LCMS purity 99%, m/z = 391 [M+H]",
(hydroxyamino)-3- "H NMR (300MHz, ds-DMSO) &: 0.87
oxopropyl]benzyl}amino)acetate (1H, m), 1.15 (4H, m), 1.43 (9H, s},

1.71 (4H, m), 1.91 (1H, m), 2.26 (2H, t,
J=8.1Hz), 2.82 (2H, t, J=8.1Hz), 3.73
(1H, m), 4.07 (2H, m), 7.26 (2H, d,
J=7.8Hz), 7.36 (2H, d, J=7.8Hz), 8.74
(1H, m), 9.18 (2H, m), 10.40 (1H, m).




48 (1 S, 2R, 5S)-2-1sopropyl

-5- B, J12 LCMS purity 98%

mz = 473 [ MkH] +, net hyl cycl ohexyl

w@ 2@3/0epad ohexyl ({4-[3- 1H NVR (300MHz, d6- DMIEJ)T/6B2007/003504
10. 37 (hydroxyam' no)-3- (1 H, br s), 870 (1 H, br
s), 7.15-7 43 oxopr opyl ] bed2yl }arri no) acet at e (4H n)
4.bl.-4./4§ m, 4. 00-4.123 (1 3, 22-

Examﬂe, 2.82 ( p1em|f:al nameg 6Hz) Q\t%r@egaﬁs t, J=7. »}p&lytlcal data
133-201(15H n) 09413ot‘ie , 090(3H d,

41J = i ?31-( o nb*3 q é g 71 Eﬁ?’_% u = 365 [M+H]",
J=6 efu (2) ({ 13- (hy %SI 0300)5745-
D, It 98/0 n z |= 485 [ MtH] 17.40 (2H, m), 7.37-7.33 (2H, m), 4.26-
oxopr opyl ] benzyl }am no) ( phenyl ) acet at e | 1B (NRn)Y 3D MHL, ,J=4.6 Hz),
dé- pvsO) 6: 10.39 (1 H, br| s), 7.48-7. 887@? JsngZ) 2H4:n()2';*5t6
7.28- 7.39 (4H, n), 5.13 (4 H br s), 3@&?&4 -1RBG
J=1R.2Hz). 2.82 (2H t. J=8.1 Hz). 2. 3K (SR AT, 62H),

42)=8 @'c%))entyilN&ﬁs bxyshlino)80 (Cycl gR@Nt Y| | LeMms purity 100%, miz = 363 [M+H],
( 2S) excpropygieeil {41Batg 3- D, J1 LCNVS puri f yH OBR4300MHz, &-DMSO) 5: 10.38
403|[ MtH] +,  (hydr oxyani no)|-3- 'H NVR ( 8GONHE23 (2H, be) 8.71 (1H, brs),
d6- PMBO) 6: 10.40 oxopropy|l ] benzyl }ani ﬁaﬁﬁg{e‘i?# _gzg:) o
H br s), 7.23-7.40 (4H m| 5.16 (1 H, 4'63(2 eF(‘ hbr s), 2.83 (2H,
m,|3.82 (1 H br s), 2.83| (2H, t, J=8t3+z9Hz), 252753 (1H, m), 2.46-
(2H t, J=7.5Hz), 0.73-2.00 (19H, n). 536 oh)ob@ne It, J=7 6Hz),
(2S)- ({3-[3- (hydroxyami no)-| D, L1 LCVB 13 ‘;A?gn)% 1 2(§3Hdm)
= 307 [MtH +,  3- 1H NMR (300MHz, d6- g
oxopropyl | benzyl }am no) (phenyl ) acetate H hr S)

437 . 5[Lc{cbbbntyV-{4-[F(Hdoxfandfb)-65H, M B, B. 15- ‘JL@l@S 612&# 96 miz = 377 [M+HT",
4. 0DoxorbhyllvaBy|-3-methivBldaty, 2. 82 (2H, t | 'HNBR 3084z, CD;0D) 5: 7.44 -
2.2) (2H, t, J=7.4Hz), 1.27-1.90 (8H, @32(45 ’5'13'(51‘2158“2';"3'(;‘,'32{
Cyc|opentyl N-{3-[3-(hydroxyam no)-3- D, AWK ¢, 1=7.5 Hz). 1.94-
purjty 9|5:’/0h MZH: |37|7 [ MeH] 1+, ’161(8H m), 1.08 (9H, s).

446' Iégzat‘yleZ{i-'[;ﬂ;;dﬁwhas\')n;)g'. '4;6 (1 IB,Nbr s LcMs Mfy_BZ%,lm/z 365 [M+H]",
( 4H| oxqpropydbepzylligdleupipate | J=5.15Hz), 4. 13 NBQNHZ CD;0D) 5: 7.46-
J=1P.2Hz), 3.93 (1 H m), [2.83 (2H, t, 22( 2;753H82‘§ (A, d
(2H t, J=8.0Hz), 1.53-1.95 (11 H, m, ﬁ75 97(1H m),
J=5|8Hz). 53 Cyclopentyl (2S)-cycl ohexy I1[5ﬁ {06 s[)(1JsE)1-38f2H m), 1.03-
E, J1 LCMS purity >95% niz = 402 [ MtH] .98 (6H, m).

45 (1R,2S,5R)-2-1sopropyl-5- B, K7 LCMS purity 97%, m/z = 447 [M+H]',
methylcyclohexyl N-{4-[3- 'H NMR (300MHz, CD;0D) 5: 0.94
(hydroxyamino)-3-oxopropyl]benzyl}-L - (3H, d, J=5.1Hz), 0.98 (14H, m), 1.51
leucinate (2H, m), 1.72-1.92 (6H, m), 2.04 (1H,

m), 2.41 (2H, t, J =7.5Hz), 2.97 (2H, t,
J=7.5Hz), 4.02 (1H, m), 4.18 (2H, dd,
J=36.6, 12.9Hz), 7.37 (4H, m).

46 (1R,2S,5R)-2-Isopropyl-5- B, J13 LCMS purity 98%, m/z = 473 [M+H]",
methylcyclohexyl (28)-cyclohexyl({4-[3- 'H NMR (300MHz, CD30D) : 0.72
(hydroxyamino)-3- (3H, d, J=7.2Hz), 0.8-1.9 (26H, m),
oxopropyl]benzyl}amino)acetate 2.29 (2H, t, J=7.8Hz), 2.85 (2H, t, .

J=7.8Hz), 3.54 (1H, m), 4.01 (2H, m),
4.89 (1H, m), 7.25 (1H, m).
47 tert-Butyl N-{4-[3-(hydroxyamino)-3- B, M2 LCMS purity 100%, m/z = 351 [M+H]",

oxopropyl]benzyl}-L-valinate

"H NMR (300MHz, ds-DMSO) 5: 10.41
(1H, s), 9.27 (2H, br's), 7.39 (2H, d,
J=8.1Hz), 7.27 (2H, d, J=7.9Hz), 4.18-
4.03 (2H, m), 3.74 (1H, br s), 2.83 (2H,
t, J=7.6Hz), 2.36-2.32 (1H, m), 2.27
(2H, t), 1.43 (9H, s), 1.04 (3H, d,

J=7.0Hz), 0.93 (3H, d, J=6.8Hz).




(hydr oxyam no) - 3- oxopr op- 1-en-1- 1H NMR (300MHz,
CD3CD) 6: 8.53 yl]pyridin-3-yl}nethyl)am no]acetate

W@ 2008f04934 7.89-7.48 (3H, n),
3.77 (2H, q),

5.17 (1 H,
54 QICI53pentyI N-

2.01-0.97 (19H,

n,
M .

6.87 (1 H,
2.97 (1H,

d, J=RE&1/6B2007/003504
d, J=6Hz),
{6-[(1 E)-3- E,

KL LCVS purjty. 100% mz =3 MtH] +, .

Examp E?y ir oxyamch8'¥5°§'-"&?$3pr op- 1-le "ﬁi'{ms KR (300NAP3lvtical data
CD30D) 6: 8.54 yl]pyridin-3-yl fms hyl }Y-L-leucinate (1
H, >2 ; §7-7.4 3H, m, 6.87 (1 lz-l d, tl:ig) 3%%9@ _ +

48 1 5S)-2-1scpropy!-S- , LCMS puri Im/z = 473 [M+H]",

5. 20y tfyl |orréf;p(2 )—c?@oh@%kh-[ﬁ), 362]‘1 (1 H'yldR (380 r(i 0) 5: 10.37
(11 tydrokyamikb)-80 6H, dd). [55 2, 3- Di hydrmwt 8rs), 8.70 (1H, br s), 7.15-7.43
H- i neepropyilgenzy}an®@)ojacgtate J6 LAMS purity 9994H. mi. 2.6=4.250H, m), 4.00-4.23
[MeH +, cycl ohexyl [ ({6-[ (1) - 3- (hydr ox§GhithaF2 3 igme 3 (21 ¢
(30)I\/Hz., CDBCD) 6: 8.62 3-joxoprop-1 -¢By (15;' &,),0_94_1'.30('14,4,',“)',
-yl]pyridin-3- (1 H s), 7.87 (1 H d, |$368(34Hz)=6.6Az)bess (3H, d,
yl }pet hyl ) am no]acetate (1 |H d, J=8. 5H2%4.2HZ), 601 (@4, dH=6.9Hz).

495) ; ;I' Slt |72'Sijr-g3 I3§(E’d m 6).327 (1H,g I(;ig’ J=15. Msst," 85. 59 485 T

(1H e‘gff'v 233 [3Apydrogpming)-3gg. 1. 58, L% 7H, | 4 uriy9BY, ngg= 485 [M+HJ,
( 9H] yroPRRS S HSHRAEY Gao007) 0033 e ;ﬁg ‘ E’ VS
Chepi cal name | nternedi ates| Anal ytical |dabaH, WSeh (128rs), 3.99 (2H,
2- Mbrpholin-4-ylethyl (2S)-| E, J10 LCVbABGN+132HOOBEA2 (2H, t, J=8.1Hz),
mz|= 447 [ MtH] +, 2.26 (2H, t, J=8.0Hz), 1.35 (9H, s).
5oy 1 AT %g)?'%%lt oy (ygroxyam noj- | & Ww%deWaos [M+H]*
Cméxdé%y i ')-95\( PEREY - en-1 - yPpYri di h%FMREw n%—(oz,fy'sfomsomno.&o
S), | 6o Q)Z]Be'l%yl Snojadaidte 9, Y|l ) met hyl ) am| @ Gy a3-840 (4H, m), 5.16 (1H,
1.8Hz), 7.66 81 H d, J=5.6Hz), 7.65 (1nh}4.1d2H)mR8A(1H,brs), 2.83
Hz)| 6.99 (1 H, d, J=15.4Hz), 4.64 (2H,(2H:r§,J=8£BH362-2(72¥H1-t.J=7-5H2),
s),| 4.10 (1 H, d, J=3.8Hz)|, 3.97 (4H, |B73¢PO01% Mo
(2H 3.4 (é__b s). 3.136 (RH, S). 7 L1 m .
o, apclhernre R e b, g B e
( 5H]| oxwpropylitenZhdrihaNpichy)bataeno) et hyl ( 2S) {1Hebr sy 131 4EMB, 7.23-7.38 (5H,
purity 94% mz = 405 [ MtH |+, m), 5.15-5.23 (2H, m), 4.00 (2H, ABq,
cycl ohexyl [ ({6-[ ( 1E) - 3- (hydr oxyami no) - ngwﬁ% : =8-13|:12)r,112)-27
CD30D) 6: 8.74 3-oxoprop-1 -en-1 -yi] pft 432, 12190 &R, m)
s2( 1H T%Ldop&ﬂ;@ﬁ-_{i{%—iﬂry&’rox}:?mi&?y—%d 7. 70p(@&4h  dyf Loms purity 95%, miz = 377 (M+HY',
yl) byhyiRtyNolcacekat e J=7. 82Hz), 7. 58 '{ MMRI(300MHz, d-DMSO) 5: 10.41
J=15. 35Hz), (1H, br s), 9.46 (1H, br s), 7.24-7.41
(4H, m), 5.21 (1H, t, J=5.5Hz), 4.13
(1H, ABq, J=12.2Hz), 3.93 (1H, m),
2.83 (2H, t, J=7.2Hz), 2.27 (2H, 1,
J=8.0Hz), 1.53-1.95 (11H, m), 0.90
(6H, d, J=5.8Hz).

53 Cyclopentyl (2S)-cyclohexyl[({6-[(1E)-3- E, J1 LCMS purity >95%, m/z = 402 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CD30D) b: 8.53
yllpyridin-3-yl}methyl}amino]acetate (1H, s), 7.89-7.48 (3H, m), 6.87 (1H, d,

J=15.6Hz), 5.17 (1H, m), 3.77 (2H, q).
2.97 (1H, d, J=6Hz), 2.01-0.97 (19H,
m).

54 Cyclopentyl N-({6-[(1E)-3- E, K1 LCMS purity 100%, m/z = 376 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CD30D) &: 8.54
yllpyridin-3-yl}methyl)-L-leucinate (1H, s), 7.87-7.49 (3H, m), 6.87 (1H, d,

J=15.6Hz), 5.20 (1H, m), 3.78 (2H, q),
3.24 (1H, t), 2.00-1.20 (11H, m), 0.90
(6H, dd).

55 2,3-Dihydro-1H-inden-2-yl (2S)- E, J6 LCMS purity 99%, m/z = 450 [M+H]",

cyclohexyl[({6-[(1E)-3-(hydroxyamino)-
3-oxoprop-1-en-1-yl]pyridin-3-
yl}methyl)amino]acetate

'H NMR (300MHz, CD;0D) 5: 8.62
(1H, s), 7.87 (1H, d, J=8.4Hz), 7.64
(1H, d, J=8.5Hz), 7.60 (1H, s), 7.31-
7.18 (5H, m), 6.97 (1H, d, J=15.5Hz),
5.59 (1H, m), 4.15 (2H, s), 1.88-1.58

(7H, m), 1.39-0.88 (9H, m).




4.6
m,

W@ 2008/040984 ( 5H,

J7

5 (2H, m, 4.41 (2H, s),
1.84 (4H, d,
m .

LCVS purity 97%

J=7.91 Hz),

3.01 (6H,
1.71 (1 H,

cycl ohexyl [ ({6-[ (1E) - 3- (hyd®8xyani no)

s),
d,

2.12 (1 H,
J=11. 87Hz),

58 Bi cycl o[ 2. 2. 1] hept - 2- y| PEREB200EH003504
mz = 428 [ M+H| +

'H NMR ( 300MHz,

Exam‘g’i'IS 8) 05. (é{:hé‘ﬁucaldnagri(e?przgﬁt;' _In?t?r :I'dla¥esJ pyridi nAnaly&cal data
yl } et hyl ) ani no] acet ate (1H d, Y9%%.828r), 7.56 (1H,
sed’ ) }%é ;fang (1H d|J= 11:5 Jig) Hz), ﬁés 67rity(9%3/2|: m/99’447 M+H]",
J=24 FBS}'(hy m?@:@mmé)z" MBY300MHz, CD;0D) &:
2. 4030x A;p -3-5 rt- Butyl 8.72(1H, s), 8.02 (1H, dd, J=7.9,
(2S ylmetﬂylmm},atqtaﬁe{ 6-[ ( 1 E) 3- E, J2 LCVBsgwri. WﬂQSPAfS.BHZ), 7.65
mz|= 390 [ MtH +, (hydroxylanm no) - 3- ox¢pYop-1129HW2)16.99 (H. d
NMR| (300MHz, d6-DMBO) 6: 1.[14 10 e m)$3$$ﬁ S)
yl ] pyridin-3-yl)nmethyl)ani no] acetate (6Hhl ,ao&)-l SI &,.9 S)(336(r33}.)|,v
s),L.61 (4H, m,1.79 (1H, n‘) 2.73 (1H|s 8(182n)(1184(4H brs), 1.73
n, 3 54 (1 H d, J=13. 8Hz , 3.80 (1 }(”bldJ 111HZ)142102(5H m).
57J —- L | thyI th IlH 977 drE,;J’ﬁ r purl °/ m/z = 405 [M+H]',
J=1652-4ip %ﬁ? d,. J=7. 8117, 73! g
Ii( Xy |no)- OD) &: 8.74
J=7 gynop1 % - T 12 (1H, s), u% H"iﬁ 3), 7.70 (1H, d,
60 BlepiRiing} ac (LE)-3- E, L1 z)[paIs8l (11, d, J=15.35Hz),
98% nmz = 396 4.65 (2H, m), 4.41 (2H, s), 3.01 (6H,
( hydr oxyani no) - 3 oxoprop- 1-len-1- 'H NI\/RSK ). 1.84 (4H, d,
d6-DVBO) 6: 10.97 yl]pyridin-3- (1 H, 7é [yt (’1"”87'*2’
H :)1 7388 (1 H__dd. yl ) t hyl lam nrﬂ n pn\/ \ar‘m‘ ate
58J=2] Bicycib2SHmppt-241 @%- (1 H, d, ngiﬁﬂZ) L@Mé&m@ 9%%, /@ a2 [M+H]",
n, @cgl&x ILgf{H[(ﬁlr];%dr%@awh{z)) 5.31 (1H, BrsNmR 530Ql\1%15pi0§237@§5) H6 )877%8
(1 He-opprop-a-eniyipgidin-3aABg, J=13. 6Hz) , 1. z
m. @F‘é' PrBRERAC (2S) - [ ({6 [ ( 1E) - 3- E gﬁg}jﬁg AP
98% m z = 384 [ MkH] +, 467(1H dd, J=24.63, 6.55Hz), 4.36
(hydr oxyamni no) - 3- oxoprop-1-jen-1- 'H NI\/R(Z(FBG)QNBEUH, m), 2.40-0.94 (22H,
d6- )I\/BO) 6 8 76 yl]pyridijn-3- (1 H bms), 7 88 (1
H, FethyL)am nOJ nen acet at
“7€ﬂ$g '( “ Ei“5¥zu-r7§{%H,r rg WO@TL
J=1by - cetgtgH m, 4.02-4.2 H41 4H m),1.79
(9H (1H, m), 2.73 (1H, m)332 (1H, m),
3.54 (1H, d, J=13.8Hz), 3.80 (1H, d,
J=13.8Hz), 6.90 (1H, d, J=15.3Hz),
7.45 (1H, d, J=15.3Hz), 7.52 (1H, d,
J=7.8Hz), 7.73 (1H, dm, J=7.8Hz),
8.51 (1H, s), 9.12 (1H, s), 10.90
(1H,s).

60 Cyclopentyl (2S)-[({6-[(1E)-3- E, L1 LCMS purity 98%, m/z = 396 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, ds-DMSO) &: 10.97
yllpyridin-3- (1H, br s), 8.59 (1H, s), 7.88 (1H, dd,
yl}methyl)amino]{phenyl)acetate J=2.0, 7.9Hz), 7.64 (1H, d, J=8.0Hz),

7.43-7.57 (6H, m), 6.96 (1H, d,
J=15.4Hz), 5.31 (1H, br s), 5.11-5.20
(1H, m), 4.14 (2H, ABq, J=13.6Hz),
1.26-1.90 (8H, m).

61 tert-Butyl (28)-{({6-[(1E)-3- E, L2 LCMS purity 98%, m/z = 384 [M+H]',
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, dg-DMSO) 5: 8.76
yllpyridin-3- (1H, br s), 7.88 (1H, dd, J=2.1, 8.2Hz),
yl}methyl)amino](phenyl)acetate 7.64 (1H, d, J=8.1Hz), 7.41-7.70 (6H,

m), 6.95 (1H, d, J=15.4Hz), 5.12-5.31
(2H, m), 4.02-4.21 (2H, m), 1.34 (9H,
s).




S).
Che

WEY@B 00084 yI
93%

WD 2008/ 040934 PCT/ GB2007/ 003504 55 Exanpl e

m cal

Mz = 404 [ M+H] +,

name | nternedi ates Anal yti cal
(2S)-cycl ohexyl [ ({6-[3- F, J1 LCMXPGBRG0J/003504

data used 62

(hydroxyam no) 3- oxopropyl 1P9ridin-3- 1H NMR (300MHz,

I}msthy acetate (1
Exa’“%'??o (1H §9e""8"‘ é‘& 1H, s), %"@‘e% d, ng‘%ﬂx‘?‘“‘" data
719(1HdJ78Hz) 5.08(Eteﬁn)380341(2H
a). 5! ﬁ’ i’; 2. 8& 3 630, ot L
2 (ZS)¢eyc I rity 93%,'\m7z = 404 [M+H]",
no)-3+0 i)%/ r{«el9|' %3 te Pém;gmowz de-DMSO) 5: 10.41
(28 yl}ﬁw)étﬁ aRRAydelate{ J2 LCI\/B pur t1y| 9 1™ @), 834 (1H, s), 7.59
392 [ MtH] +,  (hydr oxyam no) - 3- oxopr opy ¢ umHn)rBW('lHHd J=7.8Hz),
NVR (300MHz, CD3OD) 6: 8.68 yl}nethyl 41<2Hm<)1>223§2
(1H d, J=1.7Hz), 8.03 (1H| dd, J=8.1, Hat Lo
H d_J=81 Hz) 4.37- 423 (2H m 3
63J=3| BBty (2SBeydibhelytkb-13t , J=1. 4Hzf,422. 59 ((erhi; pJnt,y 92% miz = 392 [M+H]",
J=7| @ydroxyarihoBBexbprépglryddi-3-m)|, 1. 89- 1. 75| 'HIB#R (3pgMHzI1CEAD) b: 8.65
( 9H, Yhgipthyigmingjacetateq  ( 3H, mf, 1.23-1.04 12‘ rﬁ1 7"'6) 8.03 (1H, dd, J=8.1,
tert-Butyl (2S)-[({6-[3-(hydroxyani no) E&ém%gﬁ’;’
purfty 98% mz = 386 [ MtH]|+, oxoprop/bj ﬁlt s 72 2H, t,
NVR (300MHz, d6-DWVsSO 6: 10.43 J=7.4Hz), 2.05-1.97 (1H, m), 1.89-1.75
yl } et hyl ) am no] (phenyl )acgtate (1 H, bfSHs)), 1.94094.3). (.45-1.24 (3H,
H br s), 8.49 (1 H s), 7.80 (1 H d, 5‘£72%EL|2‘3 2“‘7‘ ‘51
(5H, 3Hzp_. 5.21 Eémﬁ 0
64 tert- (2 - 3 /o 6[M+H]
4.0 x,é 3f_yf?kyfhznf (IfH g )6 10.43
(2 ,yl}tneth in@{pBeny!)acalatel O (2H, t, J=7. 8H7)1H ks 'Eo1(39+|=lt brs) 8.49 (1H,
s).| 65 C|0 ent yl 2S 6-[3- F, L1|BOMB( |dl~l= .2Hz), 7.51 (5H,
9)50 Iﬂ?: 388 [)I\//I-I-H](+,) [({ [ m)738P-Id-‘! .3Hz), 5.21 (1H, br
( hydr oxyami no) - 3- oxopr opyl Jjpyri di n-3- 1 H‘?\W"{) ﬁ} ath)J279§HZ)
d6 DI\/ISO) 6: 10.42 yl}nethyl)am no] (ph =ny(5 ()gaqejt:ag 1;5(9H 5).
||, Bof S5/ 10 10 (1||, bi’ o),849 (:IEILI o}, 7uu \.].II,
65d EQ@OWDQS)%(MS- 7|lﬂ’6oddfr 3(5H, m F, L. 37 QCN*J% ptlrlgo QS%WH%ZDM%%)U;?TO]Q
oograpypyridirS-s), 5,16 (1 Hl
m ami hen I at : brs) 10 (1H, brs), 8.49 (1H,
4 0"t 1R a Y45 4Hz), |3.00 (2H, t s) 7.88 (1H, d, J=8.3Hz), 7.45-7.60
(5H, m), 7.37 (1H, t, J=6.4Hz), 5.20
(1H, br's), 5.16 (1H, t, J=5.7Hz), 4.08
(2H, ABq, J=15.4Hz), 3.00 (2H, t,
J=7.6Hz), 2.42 (2H, t, J=7.6Hz), 1.27-
1.87 (8H, m).

66 tert-Butyl N-({6-[3-(hydroxyamino)-3- F, K2 LCMS purity 97%, m/z = 366 [M+H]",
oxopropyl]pyridin-3-yl}methyi)-L- 'H NMR (300MHz, CD;0D) &: 8.29
leucinate (1H, dd, J=1.8, 0.7Hz), 7.63 (1H, dt,

J=8.1, 1.1Hz), 7.21 (1H, d, J=8.1Hz),
3.69 (1H, d, J=13.4Hz), 3.52 (1H, d,
J=13.4Hz), 3.02 (1H, 1), 2.96 (2H, dd,
J=8.1, 7.5Hz), 2.34 (2H, t, J=7.8Hz),
1.69-1.56 (1H, m), 1.38 (9H, s), 0.82
(3H, d, J=6.6Hz), 0.76 (3H, d,
J=6.6Hz).

67 (1R,2S,5R)-2-Isopropyl-5- F, K7 LCMS purity 97%, m/z = 448 [M+H]",

methylcyclohexyl N-({6-[3-
(hydroxyamino)-3-oxopropyl]pyridin-3-
yl}methyl)-L-leucinate

"H NMR (300MHz, ds-DMSO) 5: 10.44
(1H, s), 9.60 (1H, br s), 8.54 (1H, d,
J=1.9Hz), 7.81 (1H, dd, J=8.1, 2.1Hz),
7.43-7.35 (1H, m), 4.82-4.71 (1H, m),
4.03 (3H, q, J=7.2Hz), 2.99 (1H, t,
J=7.6Hz), 2.71 (1H, d, J=13.6Hz), 2.41
(1H, t, J=7.6Hz), 1.93-1.76 (2H, m),
1.74-1.62 (6H, m), 1.43 (2H, t,
J=12.4Hz), 1.18 (6H, t, J=7.2Hz), 1.06
(2H, t, J=11.5Hz), 0.91 (8H, dd, J=6.9,
2.7Hz), 0.74 (3H, d, J=7.0Hz).




J=7.6Hz), 2.42 (2H, t, J=7.6Hz), 1.27- 1.87 (8H m.

66 tert-Butyl N ({6-[3-(hydroxyam no)-3- F, K2 LCMS
WEOBHYISW % nfz = 366 [ MrH| +, PCT/GB2007/003504

oxopropyl ] pyridin-3-yl } net hgl ) - L 1H NMR (300MHz,

CD30D) 6: 8.29 leucinate (¥ 318 0. 7Hz), 7.63

é di, J=8.1, 1.1 Hz) (]2 J=6.1 g
Examglegly (1H, Shefﬁ"ﬁl'é'aﬂ‘ﬁz) 3. =2'"(°med'&tes 1=13. 4H)alvtisahdata
(1H t), 2.96 (2H dd, J=§. ‘FegHz) 2.34 (2H t,

=718 Tog é el i 17O punty S, i
o ks 3 ity 95%, m/z = 402 [M+H
d, _vg O%ﬁ dm'fw)) % ’gf ﬁ(“ ‘5' J=6. 6 6y ;f lgué;gOMHZ 05300)5[8+81]

R, 25 mavi}rﬁéﬁﬁl’)@rﬁ% acdvat K7 LCVS pur tw, § 1M &, J=7.7Hz), 7.63
448 [ MtH) +, net hyl cycl ohexyl N ({6-[ 3 (1HH, NNRgHz) 7.50 (1H, d,
(300MHz, d6-DVBO) 6: 10. 44 J=8.2Hz), 5.31-5.39 (1H, m), 4.46 (2H,

(hydr oxyam no) - 3- oxopr opyl J|pyri di n- 3- ‘}f Eﬁ' 3g861(')" d, J=4.0Hz),
(1 H br s), 854 (1H d yI\rretth\LIeucn

69J=1} i)y N7({5$(1£)(3](H4dro§i)dmind)-—f- , @ KeHz) Fcnﬂ&ﬁpu?ty?@/o (b 364 (M+H]",
n , | AoBept-arit1-(lddiney , 4.03 (3H, q, J H KAz (30OMHz B DMSO) 5: 10.87
( 1H, Yhmethyld—gucpple) | 2. 71 (1H, d, J=13. brz) 9115< Br $,9.14 (1H, br
D=7 6Hz), 1.93-1.76 (2H| m). 1.74- 15) 8}1« °(1H1g {j 8.4Hz)
1. 43 (ZH, t , J=12 4HZ) , 1./18 (6H, t , 4,35 2 q J=16.4Hz),
(2H, t, J=11.5Hz), 0.91 (8K, dd, J=6. 9 38 3651-(1 .m)Q.644.78 (3H, m),
(3H, d, J=7.0Hz). WD 2008/ 040934 PCT/ GB2e0FPH3D889®#H, &6-58Hz).

~—+
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o
c
(7]
ox

EX e L,'nerri)cai nalr(r{tg Imtenmedi ates An %[I cat gu/ou a - 404 T
yc n o _ () +
Rt el ohol [([\diamal o,
Wﬁh fin ]Xce)g 9 Z = [MEH ", | (4 br g) 8.48 (1H, d, J= 16Hz) 7.73
(hy/droxyam no) - 3- oxopr op- 14{en- 1- 1H NMR16:34( Mziz 8.0Hz), 7.44 (1H, d,
CD3[CD) 6: 8.81 yl]pyridin-{2-yl}nethyl mom]&metrat @=5.5Hz), 4.30

(1]H s). 8.00 (1 H d, J=1. 7Hz), 7.63|( 1brﬂs@ﬁ<2ﬁHtJ3§Ziz)7ﬁz7)

J=15.9Hz), 7.50 (1 H, d, J=8.2Hz), 5. ‘bf %ﬂﬁ :

A A6 (2H  ARq, J=13H7). 3]98 (1 H. d 2 ) 0-79-1.31 (5H, m)

71 1. O7reBdd NGy dxyanfdd)-3-€r 1 - Butyylka LCMS purity 99%, m/z = 366 [M+H]",

N (§ BodrdpiipyrdB-Zotipnattnipty ami ng) - G K2 LCOVBI NMR (300MHIBROMSO) : 10.37

i 7| leuced [ MH] ' (1H, br s), 8.73 (1H, br s), 8.31 (1H, d,
J=1.8Hz), 7.56 (1H, dd, J=8.1, 2.2Hz)
7.31 (1H, d, J=8.1Hz), 3.76 (1H, d,
J=13.6Hz), 3.62 (1H, dd, J=2.9,
14.0Hz), 3.03-3.11 (1H, m), 2.80 (2H,
t, J=7.5Hz),2.30-2.45 (1H, m), 2.26
(2H, t, J=7.3Hz), 1.66-1.79 (1H, m),
1.40 (9H, s), 0.88 (3H, d, J=7.0Hz),
0.82 (3H, d, J=6.5Hz).

Example 72:

Cyclopentyl N-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yllbenzyl}-D-serinate




3-oxoprop-1 -en-1 -yl]pyridin-2- 1H NVR (300MHz,

d6- DVSO) 6: 10.87 vyl}nethyl)-L-leucinate (1 H br s),
WQ2®B/04@B4 br s), 9.14 (1 H, br s), 8.84 (1 H,PGY/GBANIO03504

(1 H d, J=8.4Hz), 7.50-7.60 (2H, m), 6.62 (1H, d,

J=15. 7Hz), 4.35 (2H, ABq, J216.4Hz), 3.84-3.99 (2H,

The titd cordpdirthd WwaéPrépdired by the fdllodhind PethoddlogP. 93 (6H, d,
J=5.8Hz). 70 Cycl opentyl (28)-cycl ohexyl [({5-[3- H J1
LCMS purity 95% miz = 404 [MH'

(hydroxyam no) - 3- oxopr opyl ] pyri di n-2- 1H NMVR (SOOI\/Hz
d6- O 6: 10.41 yl} et hwahamdnobacetate (1

s)(8.48 (1 H d, J=1.6Hz) M3 (1H d
Y L44 (1H d, J=8.0Mzd.,5.10 (1W/ /\©\/ﬁ(
Je5. 5Hx) AT s), 388 (2H t, J=3.6 Hz).

2.87 (2H, tp J=7.3Hz), 2.31 (2H, t, J=7.4HZ) , crample2
1.53-2.07 (14H, , 0.79-1.31 (5H, n). 71 tert-Butyl
'Nﬁmt?s‘r‘[egsprm?ﬂ?w' mno)-3- H K2 LCVB purity 99% m z
= 366 [I\/H—|] oxopropyl ] pyridin-2-yl}nethyl)-L- 1H

Stage'g)_w—%n(eg '%(H% Bl 9y6 olawgio%l_}(-qi(l-:[(]l%?—%-gf)ycjjg)?}/%lg{ﬁ%)% &}(%g@p(?gp%)yl]benzyl}

Dsendate(ﬂwnﬂl,em)zm) 7.31 (1 H d, J=8.1 Hz), 3.76 (1

The i |n r@%d@t Tlﬂrf'el%“ﬁ%raué‘%gé%i%ghe% (16@%9,%%%%%38%& éilsiglved in DCM

(10mL() ahti 4N)HCI2n Aibxar(e2(d, 15mL, D-6DnBhtd) chatgesh The Té@actidtwvasoncentrated to

dryne%‘iéw%g&é?be é&%cﬂ%o@ﬁ%?‘%‘éﬂ?cﬁé%& HC(P (1%%1_() %v'_aLs cﬂarged and the

reactidw §titred (al B) ~Gfof h§ialr ineysaivientya8Sther ogmoyedlin @asuo and the residue

puriie Sy RGeS B B G audlle b, 7 B0 gy 10096, miz = aao

IM+HJelsl NIVIR (§300MH 1 \C B:00) B0 7 186w 4vy(Sire 11 08165 Y d u;:mmzacs 33 (1H, s),
432 (>R & 2¥8P, $PD%3-1.20 (8H, m).

Example 73:
Cyclopentyl (2S)-cyclohexyl({4-[{({3-[(1 E)-3-(hydroxyamino)-3-oxoprop-1-en-1-

yllbenzyllamino)methyllbenzyl}amino)acetate




ii) IMHCI(agq), THHOOH N OOCH<YONI OHI/ | N
Stage 7 OH/ / NCO O- O Exanple 72 Internediate in
WO pesfo409par ati on of Exanple 20 Stage | - PrepaP@l/GBro06H003504

cycl opent yl
N-{4-[ (1E) - 3- (hydr oxyam no) 8. oxoprop- 1-en-1 -yl ] benzyl

The tifle cdmpRndivedsepréfaradrpy theAdowitemiethiogologgti ate in t he
preparati on of Exanple 20 (100nmg, O0.20nmol) was
di ssolved in DCM (10r.) and 4N HCl in di oxane

: , 0.60mmol ) charged. The reagiwon wa
co rat éefzot“b'*codryéne s, the resi dee2di SssQ | ved in THE
i ( )1 Nataqu;eousﬁz ) wa@oe.mrgeﬁ’ @
“veadti on stisuwged at 18h. Thkegsol vent® hen

renoved in vacuo and the residue purified by prep HPLC
to afford the desired product (12ngy, 17%. L purity
100% mz = 349 [MtH +, 1H NVR (300MHz, CD3QD) tGérmediate J1
7.80-7.44 (5H, ), 6.55 (1 H, d, J=15.3Hz) ™% 33ucfiackipce
s), 4.32 (2H, s), 4.06 (3H, s), 2.03-1.20 (8H} m.
Exanpl e 73: Cycl opentyl (2S)-cyclohexyl ({4-][({3-[(1

E) - 3- (hydr oxyaminrQ) - 3- oxopr op- 1- en- 1-

yl | benzyl }am no t hyl | benzybdam no) acetate H H H

QNL / N OHd 0yYwo 2008/ / GB20Q7/ 00350

The title i %@prepas@dsby thé’sﬁil}@?ﬂ’\ p

met hodot THE cZO, NaHCO3 St ag 0)<0)

HZ NI / Water/THF ~ 1 ~ OH MhQZ, DCM ~ | :rO Stagel
NacNBHHIN / Stage 3 HNI I~ Inter rredl ate JI Stage 4
DSf;“NaErﬂggﬁ%%n PCE HCI/dioxane DCM s | H0"0 Stage 5 O

0] NP g¥N O

Prepared as described in Example 12

Vsaavasans

Stage 7 HCl/dioxane
DCM

H
g : Sy
N

Example 73

Stage 1 — Preparation of 4-{[(fert-butoxycarbonyl)amino]methyl}benzoic acid
4-(Aminomethyl)benzoic acid (10.00g, 65.36mmol) was stirred with Boc,0O (28.00g,
130.72mmol) in H,O (100mL) and THF (100mL) at RT. Sat. NaHCO; solution was added until
pH ~ 6 was reached and the reaction was allowed to stir for 16h. The reaction was then
carefully acidified to pH ~ 3 with 1M HCl,q which caused a solid to precipitate out. This was
filtered and dried to give the product as a white solid (16.1g, 97%). m/z = 274 [M+Na]".



NaCNBH3 DCE Stage 6 O~ i i NOON O Prepared as
described in Exanple 12 0 11 HH N 1JN H 00~ O Stage
Wa2048048Hxane DCM /1 O N NOH 0O Exanpl e 73PE/&§e001/003504
Preparation of '

4-{[ (tert-butoxycarbonyl)anPfo] met hyl } benzoi ¢ acid

Stage‘P{-_( Pr8paeitBh Evte)mzuga @-gwygg5x9méflk\9L)6B;ﬂylldéiﬁba31WE|2 )O was
stirre 0C . y . 1N, o
Stage gy (s, S ACTRORGS S tedin 1ok CORB S tbfage (apmL) at 0°C
under\aastrc&;jléiel%@nggﬁﬁeke. LWHg wés vib%ﬁ erd_?_ﬁ@ Bedlthendadtion allewed todkarm to RT
S wed to stir . reactli on the

and si 3o {425 4060 el -GS auonieH P LANFLG RGO was adde
and theaniztack stiredlfor30 minutesC it Miasahen fieted thiuughwalite ahd tiectileate
concegt!;@%e_g 5’4'1;{%2:@ Togie Fr}@t,rgh\,rg? e %g\%ﬁit%@gepg\ﬁ‘gg@ﬁ 3% b0 18 1%60
[M+NdTCT/ GB2007/ 003504 59 Stage 2 - Preparation of

tert-butyl [4-(hydroxynethyl)benzyl]carbamate Stage 1

product (16.1g, 64.14mmvol) was stirred in THE (300nL)
StageandPrtiparation of 2atityl (4for@dbentytiesrbamatet r ogen

t nosph i, Al.H4 s_then ad e. [

Stage 3 AR (&7 naprop Erdiivad ooty PERL PRl With R @are
192.2mo0l)dar 160 4 RTambe epeeticheds WenHilte@d.thidtiiCtelite alNaB8GbIvent

s added and the m.xture stirr far,30 mn .
removiftdn P3tif Y oPE B i sitveudh ol ¥, 3prad plf T Ha Ny

concentrated in vacuo to give the product as a |ight

| Low_ sal i 13. 1 A, z = 260 MtNa]' . Stage 3
Stage}ﬁe—PﬂrDrngrl;ag? i ghéyé:?) pf:ﬂp/{ (-%éﬁ(ﬁ{f({eﬁt: f or nyl b[enzyl ) car bamat e
butoxysaemgpeylZanpinojthettyl}oBnBNgmird) cySotraxl)acetete st i rred i n DCM

2 i~t h 2 6. 71 1 1), far ._af
stage GRIOIck (qBohR. LT8R fren BBtk eertediafy [Tre7mo
2.70mswl )\erdt STABR{®08md, 4.833mawljat RT wideea nhegen ethinsphare far 3h. After this
. el | ' . 9 T 8 + t =
tme iiegntids, e toptD Bl e pftucd (i Ep 2% ABS The
combibed onggoiacivacts yers dragdd(ddd0.) srhgoNend remmiefidy edalodz givedhe
t edu 2.70mmol ) was stirred
pr°d“§%g%cﬁ°w§éﬁrﬁ?§9'%5g‘sn@@ é\?égﬁ”ﬁ?omg, 2.70mmol ) and
STAB (918ng, 4.33mml) at RT under a nitrogen

Stage %t—npﬁaBQr%qiSn Bpéyc%%en@f {2%5-{[51!2551inomethyl)benzyl]amino}(cyclohexyl)acetate
Stage 4 product (1.13g, 2.56mmol) was stirred in DCM (5mL) with 4M HCI in dioxane (2mL) at
RT under a nitrogen atmosphere for 3h. The solvent was removed in vacuo and the residue
dried to give the product as a brown solid as the HCl salt (971mg, 99%). m/z = 345 [M+H]".

Stage 6 — Preparation of cyclopentyl (2S)-cyclohexyl[(4-{[(3-{(1E)-3-[(1-isobutoxyethoxy)amino]-
3-oxoprop-1-en-1-yl}benzyl)amino]methyl}benzyl)amino]acetate
(2E)-3-(3-Formylphenyl)-N-(1-isobutoxyethoxy)acrylamide (prepared as described in Example
12 - 0.2g, 0.69mmol) and stage 5 product (0.26g, 0.68mmol) were dissolved in DCE (10mL)
and stirred under nitrogen for 17h. NaBH;CN (0.087g, 1.4mmol) was charged and the reaction
stirred for 2h. After this time the reaction was quenched with water (10mL) then separated. The
aqueous phase was extracted with DCM (2 x 10mL) and the combined organics dried (MgSOy,)
and concentrated to dryness in vacuo to afford the product as a yellow oil. Purification by
column chromatography (1:1 EtOAc in heptane) gave a pale yellow oil (0.07g, 16%). m/z = 642
[M+Na]".



time the reaction was diluted with H20 (50nL) and
extracted with Et20 (2 x 100nL). The conbi ned organic
W@a0Ba¢w934 were dri ed (MgS04) and sol vent renovRdI/GB2007/003504
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clopiingd §)-teefebLityi-NX3 29 Zodyagnine k dxepnoed -emi t-r ogen
[ , 1.4mm|) was charged and the
lben£ g Xme Q_eQﬁ After this time the reaction
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aqueous phase was extracted with DCM (2 x 1 OrL) and
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in heptane gaye pale O 079, 16%. mz =
642 20y8/ OF09p EB2097/ 003594 60
Stage 7 ara:tlon of el oprent |
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(Exanple 73) 4N HCO in di oxane (O 03nm., 0.12nmol) was
charged to a solution of sta product (0.07g, 0.11
The t'ttﬁﬁﬂn)quﬁd MaRIPrapacsH fyora hatetm -atﬁa@tbiydlme same methadglogghised to make
Example€r3. eaction was concentrated to dryness in vacuo to
afford a yellow oil. Purification by arative HPLC

LCMS gurityr HO%6. thhfa =cR29iMeH”, it biYIR: (30aMHz. m@@ 8ol.7&7 @148, m), 6.54
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Example 752- 04-1.18 (19H, nm) . Exanple 74: C /cl opentyvl
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same met hodol ogy used to nmake Exanple 73.
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LCVB purity 100% mz = 520 [ MtH +, '"H NWVR (300MHz,
CD3CD) 6: 7.78-7.47 (9H, m, 6.54 (1 H, d, J=15.6Hz),
wh208/0403H, m), 4.38-4 20 (6H, m, 3.79 (1 H PYT/GB2007/003504

2.04-1.18 (19H, m. Exanple 75: Cycl opentyl
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The titl e conmpound was prepared by the foll ow ng

nmet hodology: OH + NOo \ NO Tonmi, O HZNI / HO

Prepared with IrrLfé'rrredl ate 0 using Prepared from

Internedi ate A ug ng the same netdd gy as cri bed
in Exanple 73 tfie sane net ho#dol ogy a Ng{i
Exanpl e 9 BDCEO NON/ \ \§

H N AN e ge 1- Preparation of cycl opentyl

Otert-butyl-N{4-[({4-[(1E)-3-(hydroxyam no) - 3- oxopro

[Prebarecaiitn Idtehkdidban&yd } am no) net hyArdbamzly infernledigel ishat e

(t@gmppr]e@od?l@)/ as']descra)e(glm@(mm on ofthe@g;r(ﬂ n@b@ﬁ?gy fs described in Example 12

N-[ 4- (am nonet hyl ) benzyl ]-O-tert-butyl-L-serinate

(prepared as described in anple 73 - 0.282gq,

0.67mmol ) and (2E)-3-(4-fornyl phenyl)-N-(1-

|sobut oxyet hoxy) acryl am gige «( retFar ed as described in
Exanmple 12 - 0.230g, 0.79mvol) Tn DCE (25nL) was

added STAB (0.700g, 3.3nmol) The m xture was stirred

at RT for 3h, and then quenthed with sat. NaHCO3

solution (75nm). The oduct was then extracted with

DCM (3 x 100nl) and he conbi ned organi c extracts

were dried (MyS04), oncentrat ed and pur@fied by

preparative H Q e desj dtt  (5ng,

2% . LCVS pur 98% Hm 524. [ MtH B, 1H NMVR

(300MHz, CD30D) 6: 7.41 (ZH, d, . 9Hz) , 7.24 (2H, d,

J=7.7Hz), 7.20 (3H, Dbr S)exarkesd7 (1 H, d, J=15.6Hz),

5.09 (1 H t, J=5.7Hz), 3.44-3.75 (8H, nm, 3.25 (1 H,

t, J=3Hz),

Stage 1 — Preparation of cyclopentyl O-tert-butyl-N-{4-[({4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-

en-1-yllbenzyl}amino)methyllbenzyl}-L-serinate (Example 75)

To a suspension of cyclopentyl N-[4-(aminomethyl)benzyl]-O-tert-butyl-L-serinate (prepared as
described in Example 73 — 0.282g, 0.67mmol) and (2E)-3-(4-formylphenyl)-N-(1-
isobutoxyethoxy)acrylamide (prepared as described in Example 12 — 0.230g, 0.79mmol) in
DCE (25mL) was added STAB (0.700g, 3.3mmol). The mixture was stirred at RT for 3h, and
then quenched with sat. NaHCO; solution (75mL). The product was then extracted with DCM
(3 x 100mL) and the combined organic extracts were dried (MgSO,), concentrated and purified
by preparative HPLC to yield the desired product (5mg, 2%). LCMS purity 98%, m/z = 5624.25
[M+H]", "H NMR (300MHz, CD;0D) &: 7.41 (2H, d, J=7.9Hz), 7.24 (2H, d, J=7.7Hz), 7.20 (3H,
brs), 6.37 (1H, d, J=15.6Hz), 5.09 (1H, t, J=5.7Hz), 3.44-3.75 (8H, m), 3.25 (1H, t, J=3Hz),
1.45-1.90 (8H, m), 1.04 (9H, s).



1.45-1.90 (8H, m, 1.04 (9H, s). WO 2008/040934
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nanme Internedi ates Analytical data used 76
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CDSFD) b: 1.01 L-leucinatg (6H, t, J=6 ? 41(2f1 5d7HZ) 7.33
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E) - 8- (hydr oxyam no) - 3- oxopriop- 1- en- 1- | (2H,t, J=7.2Hz), 3.95 (1H, m), 4.25
yl | benzyl }am' no) nmet hyl | cycljohexyl } met hy k9-am. hd? @det &BaHz), 7.42

o-1.(:)~" "NHH ON/{/ N OH 0% 9atkitiunss4H. s
PCT/ GB2007/ 003504
Example 79:

Cyclopentyl (2S)-cyclohexvl[({4-[{{3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-
yllbenzyllaminomethyl]cyclohexylimethyllaminolacetate

@
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Prepared as described in Example 12
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Example 79

Stage 1 - Preparation of [4-(aminomethyl)cyclohexyl]methanol
4-(Aminomethyl)cyclohexanecarboxylic acid (4.00g, 25.44mmol) was stirred in THF (100mL) at
0°C under a nitrogen atmosphere. LiAIH, (2.90g, 76.33mmol) was then added and the reaction
allowed to warm to RT and stir for 3h. It was then cooled to 0°C and quenched with H,O.

Na,SO, was then added and the mixture stirred for 10 minutes. It was then filtered through



64 celite and the filtrate concentrated in vacuo to

give the product as a colourless oil which solidified
W@Roogn#984 ng to g| ve the product as a white soPCHGB2007/003504

(3.72g, 100% . 'H NWR (300MH4z, d6- DMSO 6: 0.95 (4H,

M, 1.22-1.47 (5H, ), 1.86664H m, 2.55 (2H, d,

celite drdtheHiate dorfen{rated /Ifﬂvacwbzf@ givkTe proti@ges 2 colourless oil which
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J=6.301g)- 049, 28.61 mmol) in H20 (50nL) and di oxane (50mL)
at RT for 16h. The reaction was then concentrated in
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stagedhy Pleogralen of R oy g usfosenalt Eno S TReRYF Eivad
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RT for 16h. The solvent was then renoved in vacuo and
the residue dried under vacuumto give the product as
wa@2mBiotm3sol id (1.36g, 98%. niz = 351 [ M+H| +, PAAGBRIR7/003504
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RT for % ]Tge galv r"YﬂFI tbﬂé?ﬁm"ew( vacue SRd R (PEIaHs s LR yRPYm to give
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centrated to d

(2E)- %{Q Lﬂ%ﬁ grgm)lfl)o&d ll}%g %}lﬁgﬂ@iy) %mxgigl(Pr(e\R,ar&dlas(c{?\égribsegi’i% Example
12 — Q1R Mmmat) Znd-ste@e5 piddut (.406! Bramolf weRs eisesiadd iaDGE (10mL) and

. [ . .
stire &2 RAHEN 01 198 2 Py Yo epras anpdhs Kepstiom 8irres gs b Afer
this time@fhe reaction was quenched with water ( 10mL)|thehn separated. The aqueous phase
ohex
was exiafled with DORRE . 108 TR LImhR4T 6RaRI chEE bSO 3 R
concenasted tadgedss ia vacsoloudffoanthe foretuatas & yplfondeic(0.91@, 648396). m/z =626
[M+H]1mml) in DCM (10r1L) and the reaction stirred for 5

m nutes. The reaction was concentrated to dryness in
vacuo to afford a yeIIow 0|I Purification by

Stage, gerp%%)alrtli\(/)ﬁ ng)tﬁf%P &%2%? % dﬁ@%—iﬂ?ﬁ%g@;?—&}lygFo%(?%@%o)-3-oxoprop-

1-en-1- Mﬂdhzyl}ahhhwmtr(yiﬂeﬁdldﬂexyl}n%ﬂ)a)mﬁo]aﬂetS@-(Exdrﬁp(e&ﬂ) n,

4N H(g:irggio%%ne::to. ‘] %\%@@%%{%q(torﬂml fop f?’ﬁt%ge %%péglqillc?g%%g
1mmoﬂ3xamﬂl\e(ﬂlihL @yld ttesoreatydn HAEY faryechimlatesy The deattor] Wds concentrated to

ool L AAET AR 3 URRAREH b B A BPRO i sro

produét a8@ RDIGSBEDid2BMg,RIZFY. CBRSOUMD0STEI4, mE6= F2[M+H]T,éH NMR (300MHz,

T T BN R

3.12-2.76 efthedi 2112-0J87 (3lEgm).2
Example 80:

Cyclopentyl (2S)-cyclohexvl[(1-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yllbenzyl}piperidin-

4-yl)aminolacetate

- N
0 /Q N
Y Y
H
o o}




HCl /di oxane DCMo-_ H N, O~/ 7 Oo |l Prepared
as described in Exanple 14 NHN HNN OHa) STAB,
woamsMi@s4 O H O b) HC ag H O Stage 3 Exanpl e BOT/6Bage/003504
1- Preparation of tert-butyl 4-{[(1
S) - 1- cycl ohexyl - 2- (cycl openf§l oxy) - 2-
The tifXehpUnb AWds e HreE@ by eHeeHolvis@memenbia To a solution
of Inébgrrredl g’eﬁ\]l (ii 15¢, 4ﬁ%mml) |?1?DCE (20m.) was
added tert-butyl 4- oxopiperidine-1-carboxyl ate
(800ng, 4.01 nmol )~and STAB (1.73g, 8.2mpl ), The

;;nﬁ\ure was stir for 4h Mue ch A
d &of sat. NgHCOB sol u 'g@éﬁ
d o

acted Wi 2 x 561! and the c
extracts “were dri ed o ) and concentrated,
then purified b nte(r:"(‘)I Ht”fh chr omat ogr aphy (1% l\/b(]—| in
DCM to yield t qesi’t ed product (1.05g, 61 9. mz
= 409. 25 [ MtH] +, 1H NVR (300MHz, €B@23) b: 5.32 (|1 H,
s), 5.22-5.25 (1 H m, 3.87-4.00 (2H, m, 3.50 |(dcydbxane
d, J=4.3Hz), 3.06 (1 H, t, J=5.3Hz), 2.81-2.94 (|24M
m, 2.46-2.57 (1H, m, 0.91-1.95 (23H, m, 1.46 (|9H,

s). Stage 2 - Preparation T\@;Irgge yl
(28) cycl ohexyl (pi peridin-4 e di- |
chI ori de To stage 1 product (°1 0589 2. 4mm|

dded 4M HCl P[e‘iﬁ'eddidﬁﬂ'éﬁ’@"a(‘@m)
xtu as b rr d for 21, —amd tThem Er20 (
| ndude re "M at i on. bﬁ{éB Bfoduct vva N

coCPIected by filtra®ion to give arf off white SO|Id ©

(952ny,_quant.). mz = 309.25 [ MMe$. Stage 3-

Pr epar &t781 %8f * cycl opent yl

(2S) -cycl ohexyl [ (1-{4- [(1E) 3- (hydroxyarri no) - 3- oxopr op
acet at e

I
stage 1 Bfaprit pt g oun B T b b cheondi Ay ah SR . s06g.
oxoetfyll@dmopiperidnd Caborpatewas added ( 2E) - 3- (4-

To a soffghaf Wierinsilecst RS Bklinn BOEAZOY WevaTissdaspuy 4
oxopi;i?ﬁﬁfn@@éﬂé@ﬁh’ié@bmﬁﬁ 4AD13dE) anld S'ﬂABfUDY()g IBWnDGE) (Thelhixture was
stirreqi;gé?rmérgd t?ﬁ %uenchedrgmad)dltlon of sgeﬂal-aiggg sélutlon (SE)m‘E) The product was
extracted with DCM (2 x 50mL), and the combined extracts were dried (MgSO,) and
concentrated, and then purified by column chromatography (1% MeOH in DCM) to yield the
desired product (1.05g, 61%). m/z = 409.25 [M+H]*, "H NMR (300MHz, CDCl;) &: 5.32 (1H, s),
5.22-5.25 (1H, m), 3.87-4.00 (2H, m), 3.50 (1H, d, J=4.3Hz), 3.06 (1H, t, J=5.3Hz), 2.81-2.94
(2H, m), 2.46-2.57 (1H, m), 0.91-1.95 (23H, m), 1.46 (9H, s).

Stage 2 — Preparation of cyclopentyl (2S)-cyclohexyl(piperidin-4-ylamino)acetate di-
hydrochloride

To stage 1 product (1.058g, 2.4mmol) in DCM (2mL) was added 4M HCI in dioxane (5mL). The
mixture was stirred for 2h, and then Et,0O (50mL) was added to induce precipitation. The product
was collected by filtration to give an off white solid (952mg, quant.). m/z = 309.25 [M+H]".

Stage 3 — Preparation of cyclopentyl (2S)-cyclohexyl[(1-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-
en-1-yl]benzyl}piperidin-4-yl)amino]acetate (Example 80)

To a solution of stage 2 product (0.396g, 1.03mmol) in DCE (5mL.) was added (2E)-3-(4-
formylphenyl)-N-(1-isobutoxyethoxy)acrylamide (prepared as described in Example 14 —



was stirred for 3h. The reaction was quenched by
addition of 2M HCl (10nm.), and stirred for 30
WOorRMWanew34 The m xture was then poured into sat PCINGBGO3/003504
solution (100nm), and the product extracted with DCM
(3 x 75nL.). The mixture was® hen dried (MySO4),

0.324§ ON¢BAMBAIrEOCETSmMP) ISTIABYd. 32BY, :ﬁﬁmbawa\sethéﬂPédaeHOand the mixture

was s Q%L/écj)r hFeTgee ?plgg;(?gr[ %gg&gr}ctﬂ %L)Gand stirred for 30
minutds. 48e mikbre( Wit theh podredtnté 24t. NéHCD%%o&InBr) (100n8, dndl the product

extrao%ds\@ifrgl_%gyﬁgg_z 5%)2‘?@( %}?tt(rg lyyasjheanrPP (g,ﬁ%%_l fr%%pntr(am and purified

by prephratite BPLE. tdYie(dlRE.deBiYed prodct ($Brhg, 5P ). ERRISIRity8198%, m/z = 488

[M+H]E)1§Q§ﬁﬁgé¥@%f§é;g@% %l)ggg}ré)%isﬂfﬂ),( #.36 (2H, d, J=7.8Hz), 6.48 (1H, d,

J=15.1H§r15.120)(1I-H,EﬁnBWS}@i_SI_@@BH @h)rs.ée-s;ds) ('Zklaﬁﬁri.STlﬂll'ﬁ OQ\Jsz.SHi)I, 2.50
, tl e conpound was prepared from
(1H, ”I‘I\;n?gpiégﬁlglzg"ﬁ’ bVq‘E’Z" §5arre met hodol ogy used to make

Exanpl e 80. LCMS purity >98% nlz = 488.25 [MH +, 1H
E |\/F%,&300|\/Hz d6-DVBO) 6: 7.48-7.65 (3H, m), 7.36 (2H,
Xamg'e %7 8Hz), 6.48 (1H, d, J=15.7Hz), 5.20 (1H, m),
Cvcloﬁer#ﬁ -G tebSb Ut AH-( 114 [( BE)3DhYdidaydriing )-3@koprdp-d fer(- 2] bethzylipiperidin-4-
L) |na]1 5Hz), 2.50 (1H, m), 1.30-2.15 (12H, m), 1.16 (9H,

anpl e 82: Cyclopentyl (2S)-{[(21-{4-[(1

E) - 3- (hydr oxyam no) - 3- oxopr op- 1-en-1

-vl | benzvl } pi peridin-4- y)nmethyl |l am no} (phenyl )acetate

HI \ HOH/ | N 0 WD 2008/ 040934

PCT/ GB2007/ 003504 68 The t|t| e compound was prepared

by the follow ng néthodo MNBeczO DCM O TPAP,

NMO OFI, N ON(B—|Stage 1 JoH § ge 2 H O Stage 3

STAB DCE @) ~OH

H

The title compound was prepared from Intermediate O by the same methodology used to make
Example 80.

LCMS purity >98%, m/z = 488.25 [M+H]*, 'H NMR (300MHz, ds-DMSO) &: 7.48-7.65 (3H, m),
7.36 (2H, d, J=7.8Hz), 6.48 (1H, d, J=15.7Hz), 5.20 (1H, m), 3.45-3.65 (6H, m), 3.30-3.35 (2H,
m), 2.87 (2H, d, J=11.5Hz), 2.50 (1H, m), 1.30-2.15 (12H, m), 1.16 (9H, s).

Example 82:
Cyclopentyl (28)-{[(1-{4-[(1E)-3-(hydroxyamino}-3-oxoprop-1-en-1-yllbenzyl}piperidin-4-

ylimethyllamino}{phenyl)acetate

onén\/o %“\OH




H-n O IN Q wWN o HCl dioxane INp OO / Stage 4\ i
o- ~HQO",~O Stage 5 01 Prepared as described in
WEWRO¥W344 a) STAB, DCE b) ag. HCI N H H aRCTMGR200003504
\ O Exanple 82 Stage 1- Preparation of tert-butyl
4- (hydr oxynet hyl ) pi peri di neb8- car boxyl ate To a
The tit®@tarhpaumdaiaspirgedred by the-fgllowdtdimetlodblog22g, 44. 5mmol )
in DCM (70nmL) was added di-tert- butyl dicarbonate
(8.91g, 40.8mml). The solution was stirred at RT for
3h and then poured intq Et20 (250nL). The soljutidon
woyias thenSuesh@t wi th 0J5M HO aq (3 JPATSD) gy
50i) amgd—tien driefl ( ) and TgncentT at ed inQ\(H
vicuo to GP¥ the desire ct (977§, quant.). IH
NVR (300MHz, CDCI3) 6: 4.14 (2H, d, J=13.2Hz), 3,52 °
(2H, d, J=6.1 Hz), 2.72 (2H, dt, J=2.2, 14.6Hz),
1.65-1.77 (2H, m, 1.47 (9H, s), 1.13-1.26 (3H, M| gras
Stage 2- Preparation of tert-butyl Stage 3 | poe
4-f ornyl pi peridi ne-1-carboxylate To stage 1 produc
(9.78g, 44.5mmvol) in DCM (250nL) was added
N- net hyl nor phol i ne- N-oxi de (6.60g, 55.3mml) and TPAP

(260r‘rg,HFI 74mol ). The mixture was stirred f@r 24h,

then fuaRther 4 NNO ( 79, 28.3mmol) and ,

0. OSmmILi;fve(“é\ﬂ’}%d Y/ The m X€'dperewas stirred '@2{5\1 /O
further 48h, gad then further NMQ (2.60g, 21.8nmmol roe
was added. Af stirring for a further WO 2008/ 040

PCT/ GB2007/ 003504 69 5h, the m xture was poured int

Et 20 (500m.) apd washed with 0.5M HClag (4 x 100nl)

and brine (10pmIy"Fhe oggg\g)ic fracti on was then

dried (MgSOQ4) tonc t rified by colum
chromat ogtaaphy| to yi el d ¢he desired product (3.14q,

35% . 'H NVR (BOOMARgas &loGhBgambs1s 9. 68 (1H, s), 3.97

(2H, d, J=17.1Hz)as2BI®E(2H, dt, J=3.1, 11.0Hz),
2.41-2.46 (2H,{m2*%"85-1. 90 (2H, n), 1.53-1.59 (1 H,
m, 1.47 (9H, s). Stage 3 - Preparation of tert-butyl

4- ({[(1 S)-2-(cycl gpentyl oxy) - 2- oxo- 1-

@Eyl th@ﬂ@i“no hyl ) |CH peri di ne-| - car boxyl at e

o} Z OH
(0]

Example 82

Stage 1~ Preparation of tert-butyl 4-(hydroxymethyl)piperidine-1-carboxylate

To a solution of piperidin-4-ylmethanol (5.122g, 44.5mmol) in DCM (70mL) was added di-tert-
butyl dicarbonate (8.91g, 40.8mmol). The solution was stirred at RT for 3h and then poured into
Et,0 (250mL). The solution was then washed with 0.5M HCl,q (3 x 75mL), brine (60mL) and
then dried (MgSO,) and concentrated in vacuo to give the desired product (9.78g, quant.). 'H
NMR (300MHz, CDCl;) 6: 4.14 (2H, d, J=13.2Hz), 3,52 (2H, d, J=6.1Hz), 2.72 (2H, dt, J=2.2,
14.6Hz), 1.65-1.77 (2H, m), 1.47 (9H, s), 1.13-1.26 (3H, m).

Stage 2 — Preparation of tert-butyl 4-formylpiperidine-1-carboxylate

To stage 1 product (9.78g, 44.5mmol) in DCM (250mL) was added N-methylmorpholine-N-oxide
(6.60g, 55.3mmol) and TPAP (260mg, 0.74mmol). The mixture was stirred for 24h, then further

NMO (3.37g, 28.3mmol) and TPAP (30mg, 0.08mmol) were added. The mixture was stirred for
a further 48h, and then further NMO (2.60g, 21.8mmol) was added. After stirring for a further



To a solution of stage 2 product (0.748g, 3.5mmol) in
DCE (20m.) was added Internediate L1 (1.63g, 4.2mol)
WQRuWsBAB (1. 76g, 8.3mml ). The m xture was stPCTE8#2G06/003504
4h and was then quenched bg addi ti on of sat. NaHCO3
solution (50nm.). The produc Swas then extracted with
5h, thékiMt(rd wasgfuted, intol @ (5U0NLG dnéwableed witne.5e IMCI,e@ x 100mL) and

e AT R T BT BSB  h la b
colump ichdueitograptyy ts yield/thd desirddHbibduct (311 VR 5C30THWNKR @DAUBY, CDCI3) &:

9.68 (5‘1956%% ZZI—? S}%H Q{Q) g@sfﬂiéﬁgﬂg{mi ogg?gﬁlifﬁ'ﬁgm m), 1.85-1.90

(2H, m)=6.58+1. 5DJ(1BIHZ1)) 1273&-1(51) H dd, J=6.8, 11.5Hz),
1.47-1.88 (14H, m, 1.47 (9H, s). Stage 4 -
Preparation of cycl opentyl

Stage (32Sprepheatigh pf @nﬂmtyl di({i¢145)2H ot dpan)ydoryhraiaxodt at e di -

rochl oride, To g r ct was added 4M HO in
pheny@“@'@'ﬂ@o? ﬁﬁ)" p'Fﬁ{éj '%ﬁf%rlngﬁ% stirred for 3h and

To a sbhuion ofstagen? paddect (Q17d8g, 3:aoomothin BCE (DL} wes dddsdrlatermediate L1

(1 63dgé%d“"t érgf’é@&'%y 758, %pl? r;)sht erﬁﬁg%e t'vE' %é?g@%&wis then

quenched by addtidivof(s2H NatHCOsJsolution KEOmL )2 THE p{o2kict was then extracted with

DCM (étxa%Oén%g'Zt)nEr é me? eé)l(gac(,t% |\7s|/er r'ledl(#f%%dl) §gnc(e?1ég!ed ”P) vacuo and purified

aration o
by col(uﬁS)chr{o[n(aleg{rapr[y((lla Maothy mx))/tamelfd)ywezieeu(@ppropud ef-21417.25

[M+H]y|1htmﬂ§zé@§l|@$rdlfjél aﬁa}){ﬁ% Eﬁsl@gj\gﬁg}( é @,gﬁﬁ%' ds?(gg &‘t»f":g.st),
2.70. (zH AR §HZ) 2. BCE H, 51111_) =6a@s1 1a3Him 2. 8@ B)H, 3id( 4=6.8, 11.5Hz), 1.47-1.88

[ )-N-(1-isobutoxyethoxy)acryl am de
(144, fna‘r epartme Zs described in Exanple 14 - 218ny,
0. 75mml ) and STAB (157ng, 0.74mnmol). The m xture was

e P PR SRR e o
hydro¢t#dd0€3 sol ution, and then extracted W|th DCM (3 x

To sta%ggg%cguc??/gs %85% 04 Q—Kﬂ )ﬂ g@? (pﬁ{Lg ?'Irlé Png(tur(e '\@%@%)re?_lg)r éh and

N vacuo an prep arative
then cooceyitreted under issiimdd ymlcbtﬂla@leswe(dmmguct5%1 m&@% Qe Rtsjeps). |

0 0.
e
J=11.7H2)32 B043H, t5J.=ﬂB.54-t|.Z),H!,-20f¥-,4042I30nLJJ.08,-1-§9‘> (14,48 3. 57

(2H, ), 2.89 (2H, d, J=9.5Hz), 2.30-2.50 (2H, ),
1.13-2.11 (15H, m. WO 2008/ 040934 PCT/ GB2007/ 003504

Stage 70~ Peparatibe o8gycloppolyb@Si1-{4- R 8)-T (hydeshexvinp]-g-pxparop{1ien-1-
or S S AR Dl Sy AT Rl Rk, | e ¢

To a sphwgion pt stage 6 mnuzmw épamel it PER (Pmiewas aiidad(25)-3-(4-
formyIEMer!iﬂeN ?g%gb%&%&%}'yé%ﬁ ??Ag%_r"@pargﬁﬁ@ ﬁ’éwé&?%tj‘?n BrampleMa -
218mgi @) TvBTp!) gnd 2TAB ({91m9,@.74mmol). The mixture was stirred for 3h then
quenched with 0.5M HCl,, (20mL) for 30 minutes. The solution was neutralized with sat.
NaHCO; solution, and then extracted with DCM (3 x 100mL). The combined extracts were dried
(MgS0,) concentrated in vacuo and purified by preparative HPLC to yield the desired product
(18mg, 5%). LCMS purity >95%, m/z = 492.25 [M+H]", '"H NMR (300MHz, CD;0D) &: 7.45-7.65
(3H, m), 7.25-7.45 (7TH, m), 6.47 (1H, d, J=13.8Hz), 5.15 (1H, m), 4.30 (1H, s), 3.45-3.57 (2H,
m), 2.89 (2H, d, J=9.5Hz), 2.30-2.50 (2H, m), 1.13-2.11 (15H, m).



J=7.9Hz), 7.33 (1 H, d, J=10.8Hz), 7.30 (2H d,
J=8.0CHz), 6.42 (1 H, d, J=13.5Hz), 5.10 (1 H, m,
WA 2@3/04@B84 g, J=5.1 Hz), 3.43 (2H, br s), 3. 17PCBHEB2GYF/003504
2.70-2.85 (3H, m, 2.10-2. 42 (2H n, 0.96- 1.94 (18H,
m . Exanple 84: Cycl pentyl
ExambleB:i cvcl ohexvl [(1 {4-[(1E)- 3 (hydr oxyam no) - 3- oxoPr op
L1 p I} t H

<
genz [}piperidin-

-yl)rrtetttvllemmmvetmel was pr epar ed by the foI I ow ng
nmet hodol ogy: O /O i 0 Br NaHCO3, Bu4NBr Owe
Pd(QAc) 2, DWF O Stage 1 Internediate J1 Stage 2 Et3N

THE NaBH4, OH O NH2 ] \NEOH, H20 O N / SON
OHN St age&O ﬂ Exan'pl 9 84 Stage |
- Preparati on0fg N Nson
(2E) - 3- (4- acet yl ph | )acrylate To 4- bro ibacet ophenone
(1g, 5mmol) in anh pus DMF (30nmL) were added net hyl
acrylate (450pL, pl ), sodi um bi carbonate (420ny,
5mmol ) tetrabutyl amfoni um brom de (1.61g, 5mol) and
pal I adi um acetate (56nmg, 0.25mml ) and the reacti on

m xture was heated at 130C for . The

The t't‘%mew ngyvasdiieraied Hpmdntermadiate éh Blé the m@emdolpaxéused to
make EXHAPISES,

LCMS purity >98%, m/z = 498.25 [M+H]*, '"H NMR (300MHz, ds-DMSO) &: 7.48 (2H, d,
J=7.9Hz), 7.33 (1H, d, J=10.8Hz), 7.30 (2H, d, J=8.0Hz), 6.42 (1H, d, J=13.5Hz), 5.10 (1H, m),
4.07 (2H, q, J=5.1Hz), 3.43 (2H, br s), 3.17 (6H, m), 2.70-2.85 (3H, m), 2.10-2.42 (2H, m), 0.96-
1.94 (18H, m).

’V

Example 84:
Cyclopentyl (2S)-cyclohexyl[(1-{4-[(1E)}-3-{hydroxyamino)-3-oxoprop-1-en-1-

9
G/O\g/\m Z N<

yllphenyllethyllaminolacetate

T

OH



di ssolved in Et CAc (100n.) and washed with water
(100n.) then brine (100nmL). The organic |ayer was
waledosmd40BHhSO4), filtered and concentrat ed undePCTaBRUMM03504
to afford the crude product. This was purified by
flash chromat ography (1:1 hébt ane/ Et QAc) to yieldthe
The titde@inipRdn® Wad pedpardd Baime. follbdidg methadsiog@5 [ MHH] +; 1H
NVR (300MHz, CDCI3) b: 7.99 (2H, d, J=8.3Hz), 7.73 (1
H d, J=16.2Hz), 7.63 (2H, d, J=8.3Hz), 6.55 (1 H, d,
J=16. OHz), 3.85 (3H, s) o84 (3H, §). Stage 2 -
Preparati o® of nethyl (2E}-3-[4-(1-
S)-1-cycl - 2- (cyclaopent yLoxy) = 2-
oxoet hyl ] ani t hyl ) phveoybdnacr yl at e Mp
product (500ng, g 45MBBlo)c),l sranhydr ous THE E1 Onl)
wer e added | nternedi ates,;%e1 (946ng, 2.45mmol ), Et3N
(341 pL, 2.45mol), AcOH (4 drops) and 4A ngl ecul ar
sieves and the reaction mxture was heat ed |3} m0ud\?
at nrosphere for 18h. The reaction was coshgd |teanRAF and
anhyrdous MeCH (5nl) was added, followed by |N&BtMeOH
(93ngy, 2.45mmol). The reaction was |left stiyring at
RT until conpletion, after which the solvents were
removed in vacuo. The crude was poured into Et OAc
(25@ washed with water J%SM 1 M HCl
brin 25mL) .  The organi "¢ er was drie
filgeredfand concentrat egd "i4EP vacuum tg_aif drd ¢ he
sn]/\ pr ), 979 %ﬁ F 414 @Fﬂ Mo
089040934 GB26Q7/ 003 72 Stage 3° Prepa
of cyclopentyl o o
(2S)-cycl ohexyl [ (1-{4-[ (1E) - 3- (hydr oxyam no)&xa@wmeeapr op
- 1- en-1-yl]phenyl }ethyl)am no] acetate (Exanpl e 84)
To stage 2 product (60nmg, O0.14mmol) in MeOH (1 m -)
Stage Vier Rrepadéich ofirdetbyly(RBWB+(¢-acetylphemei)atrylate@Opl) and NaOH

60 d the.reacti on m.xXxture eft stirrin
To 4-tpRPRb e b SRnb B SMSbHS N ol i iddiEmBlhy acryiate
(450p|seﬂmrNHI)ﬂ,@bd|(J®rﬂu)arbmaﬂe {420y, Schoret) tejmqukamlfnbaldrrmomlde (1.61g,
ntration of so

sl RSO oS GRS Bhb L SRS ekl AT gRbe o 130

for 2 hpline DiVIF>@&femuvad by 4dicenivitigntyndeHreduBed B@@Mﬂz theba@d)was

dlssol\{jadérz g%ﬁé &?Owgsj?%i'w%#ed w@w \%g@ (1 Ogméiﬁga%i)ém? 31_?0% ). The organic

layer vgas3liefl IMgS0,), fitse®Bind corkehBatéd 4|5der(v]acb~l,1mm) aff@d4tie &uB8 product.

This w%%,?ghfie@ﬂ f%iﬁl%h?r‘ro{n%%lg(rg@y (371’ Ee]p /étﬁi{c) Ef%hy éllgtgrzldgléﬂl}%d product

(784mgxaftp). ¥z w206 [wlsﬁaheum&qmgmwzecsanpa 9N (2 ldo drs8. 3Hz) 7.73 (1H,

o, -1GEAR SRR B T P L B O S bl )

93% mz = 377 [M:H +, 1H

Stage %h_yﬁ 85%859( gfor%etﬁllcﬁﬁ’ 251 Ef? &11 [fl%l) h% Eg’ q%@ﬁ%g)xy?z

oxoethyll@8ing}elidy/ ohehyllagrylate 49 (2H d, J=8. 3HZ) 6.58 (1 H,

To stag é‘})écéh% gﬁ?bggd? %&rg&n]o )H’] an%drg%%mﬂ} v\%ﬁe %g’%éj Igteégwdlate J1

(946m@2H45mmol), EtsN (341pL, 2. 45mmo|) AcOH (4 drops) and 4A molecular sieves and the
reaction mixture was heated at 50°C N, atmosphere for 18h. The reaction was cooled to RT and

anhyrdous MeOH (5mL) was added, followed by NaBH, (93mg, 2.45mmol). The reaction was
left stirring at RT until completion, after which the solvents were removed in vacuo. The crude
was poured into EtOAc (25mL), washed with water (25mL), 1M HCI (25mL) then brine (25mL).
The organic layer was dried (MgSOQ,), filtered and concentrated under vacuum to afford the
desired product (1g, 97%) m/z = 414 [M+H]".



n, 0.95-0.91 (1 H m, 0.88 (3H, d, J=2.8Hz), 0.86
(3H, d, J=2.6 Hz). 86 tert-Butyl N-(1-{4-[3- B, K2
wah agomesi ty 100% mz = 379 [ MtH +, 1H PCT/GB2007/003504

(hydr oxyam no)-3- NMR (300MHz, CD30OD) 6: 7.41-7.33

(4H, oxopropyl]phenyl}lethyf®-L- m), 4.43 (1 H, t,

J=7.0Hz), 2.99 (2H, t, Ieu<:| nate J 7.5Hz), 2.42 (2H,

t, J=7.5Hz), 1.82-1.75 H d J:7._O—Izs),
Stagelf)‘ BErepa%uonpﬁpyclqaentth cz@qmexgljm {6 [@%)—@E(pﬁ/dra)’(yammo)- -oxoprop-1-
en- 1-yg ﬁe@ﬂéﬁhyl)gﬁﬁﬁaﬂ]ﬂcéta@ﬁxbﬁfdle &)t)” N‘(2 {4 [(1

éhydroxyam no) - 3- 0Xopr ap- hen Z r?
To stage 2RieF (G 0|44"U1<N) HM?{PH@JI“LUN%@G 9@2@'” water
(100pEﬁ5HoG$&'@Q?é@Q§)5é}(a thd Peattiéh rtnixitdr@ w%@rmpstmng/\@taapfoe PAr &de reaction
the foll owng nethodol o ?9"
was aRNPEa Eesden BT ABE L (RL)SENES PRSIt s hgd s reparative

HPLcPéZt@E)aonoaaQath dT'@oll/en@Eaﬁﬁl ﬁltratld;r) of¥@lindesial @éltsﬁ@ﬂ mgSB@%;e LCMS
O O _Dess-Martin

purity 30600 pos dih 'HéaéHh H R oo c D) 8367 (2H, a5 =11 DB ehz),

7.55 (2H, t, J=8.3Hz), 7.48 (2H, d, J=8.1Hz), 6.61-6.46 (1H, m), 5.30 (1H, t, J=5.9Hz), 4.58-4.45
(1H, m), 3.41-3.38 (1H, m), 1.99-1.78 (6H, m), 1.75 (3H, d, J=6.8Hz), 1.72-1.44 (4H, m), 1.38-
0.92 (8H, m).

The following examples were prepared using the same methodology:

Example Chemical name Intermediates Analytical data
used
85 tert-Butyl N-(1-{4-[(1E)-3- A, K2 LCMS purity 93%, m/z = 377 [M+H]", 'H
(hydroxyamino)-3-oxoprop-1-en- NMR (300MHz, CDs0D) 6: 7.74-7.69 (2H,
1-yllphenyl}ethyl)-L-leucinate m), 7.68-7.56 (1H, m), 7.49 (2H, d,

J=8.3Hz), 6.58 (1H, d, J=16.0Hz), 4.51 (1H,
q, J=6.7Hz), 1.73 (3H, d, J=6.8Hz), 1.69-
1.61 (1H, m), 1.55 (9H, s), 1.06-0.98 (2H,
m), 0.95-0.91 (1H, m), 0.88 (3H, d,
J=2.8Hz), 0.86 (3H, d, J=2.6 Hz).

86 tert-Butyl N-(1-{4-[3- B, K2 LCMS purity 100%, m/z = 379 [M+H]", H
(hydroxyamino)-3- NMR (300MHz, CDs0D) &: 7.41-7.33 (4H,
oxopropyllphenyl}ethyl)-L- m}, 4.43 (1H, t, J=7.0Hz), 2.99 (2H, t,
leucinate J=7.5Hz), 2.42 (2H, t, J=7.5Hz), 1.82-1.75

(2H, m), 1.71 (3H, d, J=7.0Hz), 1.64-1.56
(2H, m), 1.55 (9H, s), 0.86 (6H, d,
J=6.2Hz).

Example 87:
tert-Buty! N-(2-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yllphenyl}ethyl)-L-leucinate

0O
9\ N
N
o
| N
= ~OH
o)




STAB, DCE Stage 5 O NH20H. HCl, KOH O OV McOH NNOH 1 |
OHN Stage 6 N OH OH Exanple 87 Stage 1-
woe@pas@si on of (4-fornyl phenyl)acetic acid ToPCT/GB2007/003504

[ 4- (hydr oxynet hyl ) phenyl Jacetic acid (3g, 18nmol) in
CHClI 3" (50mL) under N2 was added manganese di oxi de

The tifld/ cofipound Wk prefired bh&\df@ﬁtﬁmg}ﬁremo&bbgﬁ was stirred at
50C for 18h. The <crude was filtered through a pad of
celite, washed with DCM (50nL) and concentrated under
reduced pressure to give the desire IZf@s)roduct (1.769, .

5%% F(|J>||\/RMqostgfrrr/r—rz W 0B im0’ o4a92(H 1 WOMe
, S —7—5p—r ,
”Ei =7, oke), 3.72 (2H, s3° St age 2- tagératl o

{4-[ (1E) - 3- met hoxy- 3- oxopr op- 1- en- £¥4)f] phenyl } aceti c

acid To stage 1 product (1.03g, 6.3mmol) in water

(100m.) were added K2CO3 (2.61g, 18.9mmmol) tshen ') Oxalyl chioride,
tri met hyl phosphonoacetate (1.23n, 7.6mol) &F%°0Q iLeH, T
Addition was carried out over 10 mnutes to avoif the
reaction tenperature rising above 15C. The reaction

m xture was then stirred at, RT for 72h. A sol ution of

1 M HCI was added unti | r 1. CehewewtficMe preci pitate
i sqrate yfrltlon Wshetr with Mtekd{QM Me
d.amg) concentrafed dnd dried on {H8‘freere r to

t|Bagedesi red product as a white solid (784 ny,
57%. 1H NVR (300MHz, d6-DMSO 6: 12.46 (1 H, br s),
7.69-7.63 (2H, m), 7.31 (2H, d, J=8.1 Hz), 6.74 (1 H,
d, J=1 6.01-1z), 6.63 (1 H, d, J=16.0Hz), 3.72 (3H,
s), 3.62 (2H, s). WD 2008/040934 PCT/ GB2007/ 003504 74
St age 3 - Preparation of nethyl

(2E) [4- (2- hydr oxyet hybhpheay! ] acryl ate To stage &
produﬁt\ Cra,,eDCM(Z:(i)er.’rh) under N2 g s N-OH

A%e alyl chlorigg, (2 aﬁg ps) N
hej reactlon was | eft strrrrngfor oatHRT The
crude was concentrated under reduced pressure.,
Anhydrous THE (10nL) was then added, foll owed %
solution of |ithium borohydride in THE(SrrL 2M|n

THF | irrdng for 1 h, then
Stage 7H PDre%EE?QGn oﬁ@l %{%4&? %?Leg'tﬁt {dand extracted with
To [4-E£wdmz<yr(nsmsrl19henvl]a;:em gaidi(3g, | 1&yrenolva CHUaORed) wnder Nerwaseadded
mangééeg |o%r('7€ é&(ﬂﬁ@f})andftﬁé %%Efr’o% rﬂ&{ﬂrr&gﬁggﬁ}‘ré@ét%@férﬂ&e{sh. The
tced pressure. he crude was purifired on a Bi otage
crude au@s diltened dhrpugh 4 iped of erlites waasbed with BCM(S@mLh eng gercentrated under

recuchl feighre 5 GOk gebih prottlof{Y7ob SON Skt sy i Bs0) o
12.49 ¢1H, br8), 0.9%(1H, 6), 7B N8H(2H M) Z.56 (DiHd, J=3.9bia), (327ra, (2H, s).
J=6.5Hz), 3.82 (3H, s), 2.91 (2H, t). Stage 4 -
Preparati on of nethyl
Stage(2Elrepalatioq of Hx[b‘e&)rﬁrm)emww@rqmmrherm Fpharyfacedic acid

To staggggrgﬁ%ecg ?3%53 tel.sgm%mmbater A oBM WdreQbaba #cO8T( 264y, 18.9mmol)
then trimethylphosphonoacetate (1.23mL, 7.6mmol) at 0°C. Addition was carried out over 10
minutes to avoid the reaction temperature rising above 15°C. The reaction mixture was then
stirred at RT for 72h. A solution of 1M HCI was added until pH ~ 1. The white precipitate was
isolated by filtration, washed with water (100mL), concentrated and dried on the freeze drier to
afford the desired product as a white solid (784 mg, 57%). '"H NMR (300MHz, ds-DMSO) &:
12.46 (1H, br s), 7.69-7.63 (2H, m), 7.31 (2H, d, J=8.1Hz), 6.74 (1H, d, J=16.0Hz), 6.63 (1H, d,
J=16.0Hz), 3.72 (3H, s), 3.62 (2H, s).



peri odi nane (492ng, 1.16mmol) and the reaction m xture

was stirred at RT for 2h. The reaction was quenched
whyooaddiosd on of a 1/1 m xture of sat NaHCO3 anPCEHGHRMM003504

dithionite solutions (5nL) _and left stirring

vigourously for 30 minutes.’fhe mi xture was extracted

StageVS 1 PrdgeMtioR oXml;ttﬂ@)E)—@f[fﬂ-(Z W?d?rBWbt )bhem]b?glat(el o).

anlt c was concentra
To stagg e bradtia)eDER (@b e Ghussriie stk eqoed Oraiv chioride
(2mL)(ah8$TMF (JedPSE). The Fdaetion WASIeftMiiliny.forSIRGER® The crude was

concegsrgtgg F@{ié{gg t?cf§ gfgéstﬁpgagt %Lécw éﬁlﬁ?é{é}\lﬂ "f%ttﬂﬁn ?dq_ed followed by a
solutidreaftithiah eorTmy@rmgﬂ THFRGeUUEM it $8FDat @ CA3RE™as |éftistiPiAg for 1h, then

avenche P Sa M- admim A eaves o yBE FRBaFIon Y Taromgeni taver was

washdd. \gumwml\:;)(samd) idFed (mg@m ,gfgtﬁrd’d aﬁdﬂcffgéntﬁtﬁatéd larﬁde@decﬂk:e&ﬁressure
unaer t spnhere 1.or . an t

The oi3Etae et Saiunisor AUoBE  Peiper wlsE Cafarcihe gur product

(250myashuadl i NNIRSB00MNAHICTRCH) 55 TiZD (2R dd s B@HEY, 758TL(PH, d, J=8.3Hz), 7.28

o, LSRR R, 00 GRS B P e 288

quant ). This was used directly in the final step

Stageg g;eg?taggilgﬂ WegB/P{ZgS t’is‘lg{(é-ﬁ(detmlﬁ)hgn)ﬁfagrylagewH] +. Stage

To staiye @dorodudt (Z08ng3 0 (OTyrEicdXiK DTN ()0nd-)@x% OPT afas hdeéed Dess-Martin
SRR TIRER VRRAE TARENA T EEX ) DA -
was qiladHed Dyrlayiditiors owdﬂdmxﬁmyeid)f@ayNaHCm ahy dodiail dithiodite solutions (5mL)
and Ieftg?rr@% wgochngm?l) %(ﬁmau qgg.qq?ea %ma%] ex&{ur & mm%gg 10mL) and
washe(dOmﬁnﬂ:r)nev(laemp) dharoeghniocovad @ﬂe@Mg%(dgemCSd:mwated)umdm reduced

pross R3S bt i el e tpdRo el v B 25 1 s

added to neutral ise the pH The crude was purlfl ed by

stoso PGB o R o B SR B8k e

leucin&®€T/ GB2007/ 003504 75 Exan‘pl e 88:

To Staégﬁ) rg%{f%ggr;g?ﬁﬁ }Ogr%%nrl(‘)ég | c aci OYA? ggy%yﬁ%?ﬁeﬁngﬁg%ﬁf@l Mg,

0.43mind) follawesl Wthametsxymoemydﬂdb Y9trige 0 Kol amg the reaction
mlxturg%algos%ﬂ 8%¥RT9n96r lll\gaa%’oswe%o@%. D8VI (10mL) and water (10mL) were
added. The organic layer was separated, washed with sat NaHCO; (15mL) and brine (15mL),
dried (MgSQ,), filtered and concentrated under reduced pressure to afford the desired product
(162mg, quant.). This was used directly in the final step without further purification. m/z = 376
[M+H]".

Stage 6 — Preparation of tert-butyl N-(2-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-
yllphenyl}ethyl)-L-leucinate (Example 87)

To a solution of crude stage 5 product (162mg, 0.43mmol) in MeOH (2mL) was added
hydroxylamine hydrochloride (120mg, 1.72mmol) and the reaction mixture was cooled to -5°C.
A solution of KOH (193mg, 3.44mmol) in water (0.5mL) was prepared, cooled and added slowly
to the reaction mixture. After 30 minutes stirring at -5°C, the reaction was complete. A solution
of 1M HCI was added to neutralise the pH. The crude was purified by preparative HPLC to yield
the desired product (16mg, 9%). LCMS purity 96%, m/z = 377 [M+H]".



HHI Stage 1 H\ H/~ OONO ~0O/ OON O 0~
Internmediate in the preparation of Exanple 14 Stage 2
WOE08/04@BHbxane HO H N, OH 0 Exanpl e 88 St agePdF/ GB2007/003504
Preparation of (2S)-cyclohexyl[(4-{(1 E)-3- [(1 -isob
ut oxyet hoxy)a mi no] - 3- oxo7%ro p- 1 -en- 1
-yl } benzyl )am no] acetic acid 1IN NaOHag (3nmL) was
ed to a solution of cycl opentyl
Exame%agcym ohexyl [ (4-{(1E)-3-[ (1-
(2S)-Cysohekyi¥4-g 1t BR3YHvainxyanind)-3xaxpp@p-1-en-1-yllbenzyllamino)acetic acid
1-en-1-yl }benzyl)am no] acetate (prepared as descri bed
in Exanple 14 - 0.3g, 0.6mmol) in MeCOH (5nL) and
stirred at 45C for 4-days. The MeCH was renoved in
vacuo and the resi dshed with EtCAc (101L). The
aqueous phase was asidified to pH- 2 with saturated
citric acid sol ug_l'bonﬁextracted with EtOAc (2 x 1 Onl)
and the organic p e Ndr red S\ W SH) and concentrat ed
in vacuo to afford ghe 'pro as.a wel
(0.14g, 53%. mz = 433 [ MR +. A0 P009H040934
PCT/ GB2007/ 003504 76 Stage 2- Preparation of
(2S) - Cycl ohexyl ({4-[ (1E) - 3- (hydr oxyam no) - 3- oxopr op- 1-
en-1- yl]benzyl }am no)acetic acid (Exanple 88) 4N HCl
The titlencotpxiad &va Grddingd bpthéZomdling metoasldgd to a sol ution
of stage 1 product (0.14g, 0.32mmol) in DCM and the
reaction stirred for 5 mnutes. The reaction was then
c ntrated to dryness in vacuo to afford-a yellow
S . Purification by preparative HPLC af flordled the
de3| red product as an of f - wiNe@eMey| | d (4rrg,= 2% . 1H
O/ d -D)ﬁ()) b: 10 80&4911 H ~s), mcfs 1
7.52-7.45 (3H, ), 2 ~No 0/\]/
(1HdJ16 Hz), 4. (2Hnj 3.70 (1Hnj 1.91 o
(1H, m, 1.81-1.50 (5H, m, 1.32-0.86 (5H, m. The
'“‘F'@?dla‘ewhﬁ'gepé%ﬁﬁtﬁ"@?'ewere prepared using the sane
met hodol ogy: Exanpl e Chem cal nanme |nternedi ate gugez | HC
Anal ytical data from Exanple nunber 89 Dioxane
N-{4-[(1E)- 3-(Hydroxyam no)-3- 15 LCVMB purity 97% z
= 307 [MtH +, "H oxoprop-1-en-1-yl]benzyl}-L-1leucin
NVR (300MHz, CD3OD) 6: 7.79-7.44 (5H, m, 6. SS@H, d,

J=15.9Hz), 4.28
Ho A
o} P N\OH
o]

Example 88

Stage 1 — Preparation of (2S)-cyclohexyl[(4-{(1E)-3-[(1-isobutoxyethoxy)amino]-3-oxoprop-1-en-
1-yl}benzyl)amino]acetic acid

1N NaOH,, (3mL) was charged to a solution of cyclopentyl (2S)-cyclohexyl[(4-{(1E)-3-[(1-
isobutoxyethoxy)amino]-3-oxoprop-1-en-1-yl}benzyl)aminojacetate (prepared as described in
Example 14 —~ 0.3g, 0.6mmol) in MeOH (5mL) and stirred at 45°C for 4 days. The MeOH was
removed in vacuo and the residue washed with EtOAc (10mL). The aqueous phase was
acidified to pH ~ 2 with saturated citric acid solution, extracted with EtOAc (2 x 10mL) and the
organic phase dried (MgSQ,) and concentrated in vacuo to afford the product as a yellow oil
(0.14g, 53%). m/z = 433 [M+H]".



(2H, s), 4.00 (1H, m, 1.96-1.65 (3H m, 1.00 (6H,
m. 90 Otert-Butyl-N-{4-[(1 E)-3- 16 LCVS purity
wao@s4avme = 337 [ MtH] +, PCT/GB2007/003504

(hydr oxyam no) - 3- oxoprop-1-en-1- 'H NVMR (300MHz,
CD30D) 6: 7.77-7.50 yl]benZ§l}-L-serine (5H n), 6.55

Stage(A-HPrdparatioh of -)Cycl%hafé/l(@ﬂ-l‘m EP}-(hy@r&§atniid,)-30xopibp3ilen-1-

., S), 1,25,
y”“”%é%m'ﬁ%)ﬁgétclﬁd- %Pi% 6§<)yam no)-3- 17 LCVS purity
4N HGI;Q;r!ﬁ%’mxé'ﬁeZ(O.:‘l 83%7 O%Mﬁ;ﬂud%was)inCt@ alsofftiod of stegd\WBroduct (0.14g,
0.32n‘§/1|1c1q)0ig%\(l }%ﬁ‘&%ﬁ?ﬁf?@ﬁ&frﬁi Ipég’il reingwdﬂ(el@q,ctiorﬁ vyasGthgrg concentrated to
dryne§slil,vaduo tb—a‘ﬁbrcﬁﬁgléllowsohe Pyriidatich) by grepdralivBH1POC affSded the desired

procu b}

s

S R ot Yo oS DL s (i . 9.08

(1H, r)H7 NBRK &QQWIBHzpo 45 (3H,.mMH6.6048H, §,2H1612Hz), @. %84 2H, m), 3.70

(14, m); §91§1Hn] i1 (SR 3 pr datesh

3..62 (1H,
é‘32y|({4 [(1 E)-3- 19

LCVS purity 100% nfz = 333 [ MtH| +,
r no) - 3- 0xop (q
The fﬂt‘%&%wg) Y PPIeR s bR AR R B mp RS mer 1 ( 5H
, 6.54 (1 H d, J=15.9Hz), 4.24 (2H, m, 3.57 (1H,
A203—1-0% (114—!, M—34—-O0tert—ButpH—N{4(2%
Example- 3- 20 LChdprigainamy 100% | nthiermedidté [|M+H] +, Analytical data
(hydr oxyam no) - 3- oxopr op- 1} dremExampleNVR ( 300MHz,
CD3)D) 6: 7 72 7 51 yI ] bepzylMunbegeriine (5H, n), 6.55
(ITH z, 5y, 4. 1Z27CIH_ 1y, _3.93 P
89( 2H N: -[(15% dro grpro) 15 LCMS purity 97%, m/z = 307 [M+H]", 'H
0 p-T-e 12 I]bng cme 300MHz CDs0D) &: 7.79-7.44

(2R} ¢ g ﬂ ] { roxyam no) - 3- 22 |LdVR) BYE (11Yd, J=15.9Hz), 4.28
100 mz = 327 [ MtH] +, okopr op- 1- en-|XzH, sj-k , m), 1.96-1.65 (3H, m),
(SODM-IZ C[BOD) 6 7. 75 7.384 100(6H m).
yi] enzry am n0) nenyl Jacgti T acrd (10

90( 1H Ode Ogg (LH, s 4. 14! %apur 100 /z 337 [M+H]",
2003@“{&4@%@82&5 : ‘2‘6‘6“773 003504 77 Exarp Bz ’3”??2,223 nrrso
namg’ 1 ntermedi ate Anal yticpl data frc (@H @yﬁr‘@e@H s), 1.25
96 (2S)-Cycl ohexyl ({4- [3 (hydroxyarri ng)X 9H SB LCVS
purity 100% 1z =335 { WrH}=;

91 (28)-({4-((1 E)-3-(Hydroxyamino)-3- 17 LCMS purity >95%, m/z = 327 [M+H]",
oxoprop-1-en-1- '"HNMR (300MHz, CD30D) &: 7.75-7.41
yllbenzyl}amino)(phenyl)acetic acid (10H, m), 6.55 (1H, d, J=15.6Hz), 5.10

(1H, s), 4.21 (2H, q).

92 N-{4-[(1E)-3-(Hydroxyamino)-3- 18 LCMS purity 100%, m/z = 307 [M+H]",

oxoprop-1-en-1-yl]benzyl}-D-leucine 'H NMR (300MHz, CD30D) &: 7.76-7.48
(5H, m), 6.54 (1H, d, J=15.6Hz), 4.16
(2H, m), 3.62 (1H, m), 1.91-0.74 (9H,
m).

93 (2R)-Cyclohexyl({4-[(1E)-3- 19 LCMS purity 100%, m/z = 333 [M+H]',
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CD3;0D) &: 7.78-7.43
yllbenzyl}amino)acetic acid (5H, m}, 6.54 (1H, d, J=15.9Hz), 4.24

(2H, m), 3.57 (1H, m), 2.03-1.01 (11H,
m).

94 O-tert-Butyl-N-{4-[(1E)-3- 20 LCMS purity 100%, m/z = 337 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CD30D) &: 7.72-7.51
yllbenzyl}-D-serine (5H, m), 6.55 (1H, d, J=15.6Hz), 4.33

(2H, s), 4.12 (1H, m), 3.93 (2H, m), 1.25
(9H, s).

95 (2R)-({4-[(1E)-3-(Hydroxyamino)-3- 22 LCMS purity 100%, m/z = 327 [M+H]",
oxoprop-1-en-1- 'H NMR (300MHz, CD;0D) &: 7.75-7.34
yllbenzyl}amino)(phenyl)acetic acid (10H, m), 6.54 (1H, d, J=15.9Hz), 4.63

(1H, s), 4.18 (2H, q).




3- oxopropyl ] benzyl }am no)acetic acid 1H NVR (300MHz,

CD30D) 6: 7.45-7.22 (4H, m,

WO 200

N-{4-[3-(Hydroxyamnino)-3- 34 LCMS purity 100%

8A4@% (2H, 1.91-1.

t),

4.12 (2H,
04 (11H, m.

2.95 (2H,
PCT/GB2007/003504
mz

q) ,
97

309 [ MtH] +, oxopropyl ] benzW} L I eu0| ne 1H NMVR
130pVHZ, L,L)Bu_))b 7.50- 7. 457 (IH s

Example; b (2H Chemical game (o ¢ Intz gll t t), Ig@lstﬂfé data
m,[1.59 (1H m, 0.93 (eH™ g
(28 ({4-[3- (Hydr oxyam no) | 3- CMS|purity 90% mz
= 37&3{Mtﬂaﬂetyl({zt]{'s"(hydroxyammoy 33 LCMS purity 100%, m/z = 335 [M+H]',
0X 0 PB-BRplopNRNANAMNIECRR RéiPheNy! ) acet i C Ead oivk; cD,0D) 6: 7.45-7.22
d6- DI\/BO) 6: 10.38 (1 H, acid s) 9. 83 (4HLmil4.1D(2Hs9), 2.95 (2H, 1), 2.39
8.77(1H br s) 7674(5H , 7.2 HH“dé’)‘“B@g
(I 73H dd), 2-84 (ZH éﬂ %6’ .

97 09 [M+H]",
"9 Jg'ﬁﬁd? Ggxyam no y % Enﬁwgo 7y 5: 7.50-7.15
= 2P oxopr opy| ] benzyl } L- e sNVR, s), 4.12 (2H, q), 2.94
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t, J=7.2Hz), 2.07-1.96 (1H, m), 1.88-
1.80 (4H, m), 1.75-1.69 (1H, m), 1.47-

1.17 (5H, m).
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w@eiod/0do3s 8Hz), 7.46-7.64 (8H m, 6.58 (1H, dPCT/GB2007/003504

J=16.COHz), 5.02 (1H, s), 4.35 (2H, s), 3.44-3.55 (2H,
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Example 109

Stage 1 — Preparation of methyl 3-(4-formylphenyl)propanoate

To a solution of Intermediate B (300mg, 1.54mmol) in DCM (25mL) was added manganese
dioxide (2.98g, 34mmol). The mixture was stirred for 15 minutes, and then filtered through
Celite and washed with additional DCM (100mL). The filtrate was concentrated to yield the
desired product. This was used directly in the next stage without further purification or

characterisation.

Stage 2 — Preparation of N-{4-[(1E)-3-methoxy-3-oxopropyllbenzyl}-L-isoleucine

To stage 1 product (150mg, 0.78mmol) in anhydrous MeOH (5mL) were added L-isoleucine
(103mg, 0.78mmol) and sodium cyanoborohydride (49mg, 0.78mmol). The resulting mixture
was stirred overnight at RT. The solvent was removed by concentration and the residue
partitioned between DCM (20mL) and water (20mL). The organic layer was washed with water
(20mL) and brine (20mL), dried (MgSQ,) and concentrated under reduced pressure to afford the
desired product as a colourless oil (140mg, 58%). m/z = 308 [M+H]"; "H NMR (300MHz,
CD;0D) 6: 7.42-7.35 (1H, m), 7.28 (2H, d, J=7.7Hz), 7.22-7.16 (1H, m), 4.57 (1H, s), 3.64 (3H,
s), 3.33 (1H, dt, J=3.3, 1.6Hz), 2.92 (2H, t, J=7.5Hz), 2.64 (2H, t, J=3.8Hz), 2.17 (2H, s), 1.41-
1.27 (2H, m), 0.97 (3H, d, J=6.6Hz), 0.91 (3H, t, J=7.3Hz).

Stage 3 — Preparation of N-{4-[3-(Hydroxyamino)-3-oxopropyl]benzyl}-L-isoleucine (Example
109)

To stage 2 product (110mg, 0.36mmol) in MeOH (1mL) was added hydroxylamine hydrochloride
at -5°C. KOH was dissolved in the minimum amount of water, cooled and added to the solution.



To a solution of Internediate B (300ng, 1.54mmol) in
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wat er, cool ed and added to the solution. WO
2008/ 040934 PCT/ GB2007/ 003504 80 The resulting
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addedjand the suspension was filtered to renove

excessssalts. The filtrate was purified by aratlve
HPLG to __afford the title conpgbtttfMas anwhit

(30 Y, @ urity 93% sm,;1_309[ N ‘
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The intermediate to Example 66 (50mg, 0. 1mmol) was treated with 25% TFA in DCM (3mL)
and stirred at RT for 3h. The solvents were removed in vacuo and the TFA azeotroped with
toluene (3 x 25mL) to afford the title compound as a white solid (30mg, quant.). LCMS purity
80%, m/z = 310 [M+H]", "H NMR (300MHz, CD;0D) &: 8.64 (1H, d, J=0.8Hz), 7.98 (1H, dd,
J=8.1, 2.4Hz), 7.51 (1H, d, J=7.9Hz), 4.32 (2H, s), 4.04 (1H, dd, J=8.6,5.2Hz), 3.17 (2H, t,
J=7.3Hz), 2.57 (2H, t, J=7.4Hz), 1.95-1.82 (2H, m), 1.81-1.69 (1H, m), 1.04 (3H, d, J=6.2Hz),
1.02 (3H, d, J=6.2Hz).
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Example 113

Stage 1 — Preparation of 3-[4-(hydroxymethyl)phenyl]propanoic acid
Intermediate B (5g, 25.7mmol) was dissolved in MeOH (50mL) and water (10mL). LiOH (1.85g,
77.2mmol) was added and the reaction stirred at RT for 18h. The reaction mixture was acidified

to pH ~ 3 with 1M HCI, the resulting precipitate was isolated by filtration to afford the desired
product (4.57g, quant.). 'H NMR (300MHz, d;-DMSO) &: 7.18 (4H, q), 4.45 (2H, d), 2.81 (2H, 1),

2.62 (2H, 1).

Stage 2 — Preparation of 3-(4-formylphenyl)propanoic acid

Stage 1 product (2g, 11mmol) was dissolved in anhydrous DCM (100mL) and treated with MnO,

(10g, 115mmol). The reaction was stirred at 35°C for 18h. The resulting suspension was filtered

through celite and the filtrate concentrated under reduced pressure to afford the title compound
as a white solid (1.64g, 84%). 'H NMR (300MHz, CDCl3) &: 10.00 (1H, s), 7.84 (2H, d,
J=8.7Hz), 7.41 (2H, d, J=8.7Hz), 3.08 (2H, t, J=7.6Hz), 2.25 (2H, t, J=7.6Hz).

Stage 3 — Preparation of 3-[4-({4-[(benzyloxy)carbonyl]-3-[(cyclopentyloxy)carbonyl]piperazin-1-

yl}methyl)phenyl]propanoic acid

Stage 2 product (137mg, 0.77mmol), Intermediate V (256mg, 0.69mmol), STAB (196mg,
0.92mmol) and Et;N (104puL, 0.77mmol) were added to anhydrous DCE (4mL) and stirred at RT
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brine (ESDd1L$tTH‘fercegbr&tt lak8r W3 m&wwswmﬁcww 02360 hed8sulting

ool S DA A BTN S5 IR e

compovasiresca whitdhsdiid I(MnﬁgSUIZB&)) mty=+ eth (Ma804) and
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Stages - Piéparaioabf cytlopentlyt Heh{34(1-Bobyokygikamtyydmino]-3-

°X°pr%g?&8?ézﬂ)) %Br@ﬁﬁ%] Eé’?yilagg)r%) iman? cgr boxylate To a
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Pa (017 Bnd: W el fiad Sirdac dni T8 reachion SR drcsf FEhimiob AR or 1n. The
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pressii o Bty i Sl B8 ke MR i off st sty mgforner
purificaigherccharacterigationlNaHCO3 (50nL) and brine (50nL). The

organic layer was dried (MgySO4) and concentrated in
vacuo. The resulting residue was purified by colum
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ge 5- Preparation of cycl opentyl
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atmospR&neifyr Hndhe neactoh aixtane viesghers eehcentrate Didpder(r8@ungd pressure and
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Stage 5 crude product (-0.24mmol) was dissolved in DCM
(5m.) and MeOH (1nL). 4M HO solution in dioxane
W@ 108040930. 25mMmol ) was added and the reacti on BCT/GB2@7/003504
at RT under N2 atnosphere for 1 h. The reaction
m xture was then concentrat & under reduced pressure
Example14the residue purified by prep HPLC to afford the
) 1 ,

XV isicubatlie BRI %9 d6- DVBO)
b: 10.39 (1 H br s) 9.22 (1H br s), 7.26-7.14 (4H,
m, 7.20 (2H d, J52.6Hz), 5.23-5.15 (1H ),

4.34-4.28 (1H, n),$3.68 (1 H, d, J=14.OH), 3.52 (1

H d, J=14. OHz) o3 . 3

m, 2.96-2.89 (1 H, Ng)éﬂ 2.

2.75-2.62 (2H, m, Moo 2. 54 Ty, DHA8-2.41 (1 H,
m, 2.25 (2H, t, J=7.6Hz), 18917 (2H, m,
1.68-1.48 (6H, m. WO 2008/ 040934 PCT/ GB2007/ 003504
84 Exanple 114:

e o A S o A SR A %o o

ExamplesB88r epared from Exanple 113 by the sane net hodol ogy
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(2H, dH38. 152)7@03((2% ddi J=0t8. ABi43), 2.85@F7 (BH, md.R.3 1 &t d]_J 11 9Hz), 2.16-

2.09 (1’24-1 @g@z ozﬁﬁ%iﬁﬂ 7rﬁ) Q%@ 1. f@ (1 {«2 Bﬁllgéﬁ'erﬁm H‘:]Lmié%ﬂz%-l J=T4H)

0.84 (1, ty=7.9H2)0- 1. 62 (1 H 'T) 1.40 (2H, t, J=7.4Hz),
0.84 (2H, t, J=7.5Hz). Measurenent of bi ol ogical
activities Hi stone deacetylase activity The ability
of compounds to -inhibit histone deacetyl ase activities
I ommerci ally avail abl e HDAC
Measp?émgﬁgsgn?gloﬁég%t&;@s%{\y fromBionol. In brief, the
H/stornéldeacetﬁlase bvlsfﬁmsubst rate, a lysine with an

The atﬁmz' c%}ng?tmrﬁig t?ﬁf?\ bYt h?s% acétg'a@gggﬁg\}ltfeq v%ﬁerﬁeégﬁ?eq usmg the

3.12-3.01 (1 H,
HJ??HZ)

one deace
commevdmlaav:)llabie HBACHluessperd aohvutalassawfeomﬁlqmm bi breaf,. the Fluor de

o t of .t h bst.r at it he. .
Lysm SRS e il ah SGuttgRHERGOTERR: 5 iibeleXyune spuwee o
histona dbacatylagehactieity (Hela, nucleau@dtact)in tie mésensel bs sisseinee wf inhibitor.
oeac RS Ch T S e R BB BB G Beb v
generétehablubmphoriaalrau@rr&ueatwneﬁsr@x@straermhczeﬁmomDAcb activity
neasu

in the f hi iLth .
resulty BGsERATE B oiine] Bs HIVEERes Rdbe aresPRcH oA oA Htbior.
as follows: %actlvi ty = [(S -B)/(S-B)] x100 where S

the si i

Data qr% ﬁf‘?fﬁ?‘iﬁd ssa pér%@rpltgg%B@ﬁglcontrpl,?ra%assw?ec} mé%he ébs%%g gFinﬁ'lgRor, with

background signal being subtracted from all samples, as follows:
% activity = [(S-B)/(S°-B)]x100
where S'is the signal in the presence of substrate, enzyme and inhibitor, S° is the signal in the

presence of substrate, enzyme and the vehicle in which the inhibitor is dissolved, and B is the
background signal measured in the absence of enzyme.



presence of substrate, enzyne and the vehicle in which
the inhibitor is dissolved, and B is the background
W@ e@aakosseasured in the absence of enzyme. WO PCT/GB2007/003504

2008/ 040934 PCT/ GB2007/ 003504 85 1C50 val ues were

det ermi ned by non-linear refPession analysis, after
ICso véluéd Werg def@miresibytrondineat ghtessidatanalpsis Mfter fiting ke results of eight
data pgﬂ]g%ttgl tﬁg@gé@a{tipa :fcﬁ'&?dé!gojﬁliﬂg?ngee f%ggﬁ%sigh%régpﬁgpéa(% gctivity against
log cofeamationlpf, CorspaugduasplgGraphadsPrissoédfivasre. Hi st one

deacetyl ase activity from crude nucl ear extract

derived from HeLa cells was used for screening. The
Histongrdepeatylasecattivifydrooheraéel nlicleamnesicadt Semetifrem Hiellagielisivas usesi for

screerifi P trpnartGhontiasra Leh 4A(SSRRT S et Propaged from Hela
cells hanestdathilacio explbnegtialtgrowihephamé. thedalusyr eetsact whe drepyred. according

to the oy RRT et er o3, B DBy o€ A res. T s 3288 snap

frozenfin tiquid bitfohen acdstpaesd 4ti-80f Qndhe AbaitduHienpasnposition mdsks RKOMM Hepes,

: D T and .20, 9%.(y/ v
ool roy TRLH P L AMAGE afBdorh ety
ranges as follows: Range A |1C50<100nM Range B: 1C50
f 1.n 1000 d e C 1C50 >1001 Nm nt
ICs0 re:swrﬁ‘!bn‘fv‘%%eas”? %%‘38[99%{1? ‘g%q’ ap@ﬁs %Sgl% I(g'l‘lsnhi biti on assay
RangeCANnIEz<10@hM, | i nes (U937 and HUT) growi ng in | og phase
r ded at 1000 - 2000 cells/well
Rang%ﬁo@ﬁ%'ﬁﬁé?%é@ﬂﬁ’@e@%mo 96-wel | tissue culture
and Rphge €sICs~o1000NMmg 24h of growh cells were treated
— A npound. Pl ates were then re-incubated for a
nt n&l}%{lﬁg 72 - 96h before a WST-1 cell viability assay
was conducted according to the suppliers (Roche
' Lenec Lnstructions. Data were expressed as
uos7 SRPHURL Hh%k%%r)h%%@fi on of the control, neasured in
Cancaeriecell briesd 837 afid HURh glowing in legpliaskelvwens hatsestat iabd seeded=at 1000 -

2000 SR8 HMRUHREL o e vl T, F g 2an o grone
cells were yeated with QovBOUNd DEfates wenedharerecincubated dor @ fygthee v 2t-&gh before
o Wi BopPSSEh fbd SRtub0Rcllapl SRR (R Mics sionc

instrugtighsies were determ ned by non-linear regression

anal ysis, after fitting the results to the equation

for signoidal dose response with variable slope (%
Data were iewpregsesgs spercerigge mhibiionrahthestontbl, meaaywed irithe absence of
o hinit kS | phpad Prism software. WO 2008/ 040934
mhubuté‘f&%‘@%@w 003504 86 IC50 results were allocated to

one of 3 ranges as foll ows:

% inhibition = 100-[(S"/S°)x100]

where S'is the signal in the presence of inhibitor and S°is the signal in the presence of DMSO.

Dose response curves were generated from 8 concentrations (top final concentration 10uM,
with 3-fold dilutions), using 6 replicates.

IC5o values were determined by non-linear regression analysis, after fitting the results to the
equation for sigmoidal dose response with variable slope (% activity against log concentration of

Compound), using Graphpad Prism software.



Range A: |1C50<330nM Range B: 1C50 from 331 nMto

3300nM and Range C. 1C50 >3301 nM nt = not tested.
woiedos/0e®B4 | nhi bition Assay HelLa cel | s gr owi ngp¢TiGBe@7/003504

phase were harvested and seeded at 1000 cells/well

(200p1 final volume) into 86-well tissue culture

pl ates. Followi ng 24h of cell growth cells were

treated with conmpounds (final concentration of 20pM.
ICo respily Weraalogates inonedt HHan %%%ﬁgoﬁws:a further 72h

RangdAf 1,8&3308M! phor hodam ne B (SRB) cell viability assay
05356]'4@9 to the nethodol ogy descri bed

s,_condu d.a
Rang%@ '%%ﬁ%%ésn'}ﬂlt? tl. Canc. Inst., 1990, 82,

and Radd¥/eItl2>330ahm; wer e expressed as a percentage
i.nhibition of the control, neasured in the absence of

[
”‘=”<Pt2ﬁ?tﬁ‘i’-tor, as follows: %inhibition = 100-[(S /S)x100]
where S is the signal in the presence of inhibitor

Hela & d S is the signal in the presence of DMSO. 1C50
——9&\—@@9—9@#@—%6 a GetipRillt SHet ermi ned by non-1inear regression
Hela e¢liglgyeiiag irﬁlﬁg Phagd W?ﬂeﬂ@fﬁd@&adf@ﬁitdebacla-@ét F000dells/dall 200yl final
oipts to the equation Si i da se response .
volum% 1{1{23 Qsﬁéwglbﬁqsge gﬂ@tﬂg p?a%%g{qllg\(vﬁg%gg & ﬁ%? grow@bcﬁls were treated with
compaumids ¢iial edricentratfon@s ZpEMN dPlateld ang tHahapadafedifema further 72h
software. 1 C50 _r t vere al |l ocated to one of 3
before & pyBRErBatarng BUSRE) pElRDIY S FORNpC A ARG ER0 68
methotiviogy dskcrinbli by SRSk al, Jandt. Rearge/nst., 1998082,3307-11h2. nt
= not tested. Results Table: Exanple HDAC U937 HUT
HeLa activity activity activity activity 1 B CCZC
Data weré eBpiBss2d/M3 2 POBEMAGE BrhibRICH/oBBROEOAMOD 82ddured n theaatpérece of
. h'b'tHDAC lrf937- HUT HeLa activity activity activity
inhibitofe 5 {RTIOYS-3 A B BB 4 ABBB 5ABBB 6 BBBC
7BBBC

% inhibition = 100-[(S"7S°)x100]
where S'is the signal in the presence of inhibitor and S°is the signal in the presence of DMSO.

IC5, values were determined by non-linear regression analysis, after fitting the results of eight
data points to the equation for sigmoidal dose response with variable slope (% activity against

log concentration of Compound), using Graphpad Prism software.

ICs results were allocated to one of 3 ranges as follows:
Range A: 1C5,<330nM,

Range B: ICg, from 331nM to 3300nM;

and Range C: I1Cs, >3301nM;

nt = not tested.

Results Table:

HDAC U937 HUT HelLa
Example activity activity activity activity
1 B C C C

2 A B B B
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4 A B B B

5 A B B B

6 B B B c

7 B B B c

8 B B B B

9 c c c c

10 B B B B

11 B B B c

12 B B B c

13 c c B c

14 A A A B

15 A A A B

16 B B B c

17 B A B c

18 B B B c

19 B B c c

20 B A B c

21 A A A B

22 B B B nt

23 B A B nt

24 A A A nt

25 A A B B

26 B A B B

27 B A B B

28 B A B B
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72 BBBn 73BBBB 74BABC 75BAAB 76 A
AAnt 77 BABn 78BABn 79 CBBB 80BAA
WB200802088/ 040934 PCT/ GB2007/ 003504 90 Exanpl BCHGBE07/003504
W37 HUT HeLa activity activity activity activity 81
BAAB 82 ABBB 83BBSRB 84cccCnt 8 AAA

nt nt8 ° Sefasptr: nt SEE'B&BEmntU%%? ﬁt " T?ntnt ﬁ?‘?l% "os
Bnt nt nt 94 B ht 3V | Actidithe [ 1ACHYTY o #EYNTY
2: nt97nf\ n%ﬁgtAn:u E?Aﬁt " 18t2 ’&t nt 9?“ Cﬁ{]t ggsanBntlogtC
nt 56 A A A B

57 A A A c

58 A A A B

59 A A A nt

60 A A A nt

61 A A A nt

62 A A A nt

63 A A A nt

64 B B B nt

65 B A B nt

66 A A B nt

67 B A B nt

68 A A B nt

69 B B B nt

70 B A B nt

71 c B B nt

72 B B B nt

73 B B B B

74 B A B C

75 B A A B

76 A A A nt

77 B A B nt

78 B A B nt

79 c B B B

80 B A A B




104 B nt nt nt

105 C nt nt nt

106 B nt nt nt WO
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nt nt nt 108 Ant nt nt 109 Cnt nt nt 110 B nt nt
nt 111 Cnt nt nt 112 An®nt nt 113 BB B nt 114
Cnt |nt nt "nt" pe ~nat t ed|to e"
Macr gphaBrarbpleect | vi V:.C Tabl éﬁ:.}]}l [ ugtral es tgg:‘ly%y in
whi ch the additioh 8FAN dst3HNEY pof n
signiffican hy increas% mecr oppage(nongeyt e
selectivity. Exanple 14 i 30 Tol d|noreé pot ent Es an
P T el UL S L U
an e knpwn i nhibitof bellnosta i C

is current hé in Phasegl I cli nigal frials (G aseb KB,
Bi ochem Pharmaco|., 2007, 74,7 659{671). Th|s
nmacr ophageégonocyt e) &el edtivity resul frpm i
sel ective eavagp of “the lester as|sho by t he"
accunul at i of the resultlant acid|inside the 37
cell [line ggt not thegHUT cel I’&‘I i neg. O’ﬁ y the thEU%?
cell |line §§pr_esses -1.] Fugther mor e, t he potency
of Exanple 14 in [he non-nonocytic|cell”"ling H IS
what }N(r)]ul dg?_e e?pect d b?sed In itf enzyme ?tr:]tinvity
i.e. e ratio of|enzyne tjo ce pot en is e sang
for Exarrp},g 14 apd bg\l i ngstat.,, WO 200%{ 040p34
pCT/ G82007PB03504] 92°c d a™®) olc c™ who Rim |
d 89 A nt nt nt

90 B nt nt nt

91 B nt nt nt

92 B nt nt nt

93 B nt nt nt

94 B nt nt nt

95 B nt nt nt

96 B nt nt nt

97 A nt nt nt

98 C nt nt nt

99 C nt nt nt

100 C nt nt nt

101 A nt nt nt

102 A nt nt nt

103 A nt nt nt

104 B nt nt nt

105 C nt nt nt

106 B nt nt nt
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Example HD.A.C U?3.7 HUT HgL.a
activity activity activity activity
107 C nt nt nt
108 A nt nt nt
109 C nt nt nt
110 B nt nt nt
111 C nt nt nt
112 A nt nt nt
113 B B B nt
114 C nt nt nt

“nt” means “not tested to date”.

Macrophage Selectivity:
Table A illustrates the way in which the addition of an esterase motif can significantly increase
macrophage(monocyte) selectivity.

Example 14 is 30 fold more potent as an ant’i-proloferative agent in the monocytic cell line U937
than the known HDAC inhibitor belinostat which is currently in Phase Il clinical trials (Glaser KB,
Biochem. Pharmacol., 2007, 74, 659-671). This macrophage(monocyte) selectivity results from
selective cleavage of the ester as shown by the accumulation of the resuitant acid inside the
U937 cell line but not the HUT cell line. Only the theU937 cell line expresses HCE-1.
Furthermore, the potency of Example 14 in the non-monocytic cell line HUT is what would be
expected based on its enzyme activity i.e. the ratio of enzyme to cell potency is the same for
Example 14 and belinostat.
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tes““%lé‘vt@? llowingia§8@¥%ci d ester notifs, conjugated to
various intracellular enzyne i nhi bitors by several

ren | i nker chem stries are all hydrol ysed by
Prepa(q{ppéaég?l?%ﬁt@pt car boxyesterases to the correspondi ng

U937 8EHt78 tJrﬁ&hr][i:eBs wm‘v‘pw? Was{ﬂ%ﬂﬁh Raammeeroe Dalbabcto@rpssf (~ 1litre) and
u ure o am | ester on
pelelqbA A0S DB A Gy ﬁ%f@&?t@# thiggang s el fellqelikyes
resusperldet in $5mQof cdi}héridgeniidd Bufied Ol 08 126121 39mM, EaCl, 0.5mM

PH 7 QoS5 TN B9e T Ry WRre 8T aRAHd Y %Jheﬂﬁwﬂg%zn (TR i ot 4°C).

The ham0§éKatd\AEo REdt bAFéDand s Uppitesbd Wtha cEtilailRdf inHiiitoes at\finkl
conce .rrgttqnﬁppgr - CHZCH20- >50000 W2006117567 / N NHz H, N
Leupeptin 1uM
Aprotinin 0.1uM
E64 8uM
Pepstatin 1.5uM
Bestatin 162uM
Chymostatin 33uM
After clarification of the cell homogenate by centrifugation at 525g for 10 min, the resulting

supernatant was used as a source of esterase activity and was stored at -80°C until required.

Measurement of ester cleavage

Hydrolysis of esters to the corresponding carboxylic acids can be measured using the cell
extract, prepared as above. To this effect cell extract (~30ug / total assay volume of 0.5ml) was
incubated at 37°C in a Tris- HCI 25mM, 125mM NaCl buffer, pH 7.5 at 25°C. At zero time the
ester (substrate) was then added at a final concentration of 2.5uM and the samples were
incubated at 37°C for the appropriate time (usually 0 or 80 min). Reactions were stopped by the
addition of 3 x volumes of acetonitrile. For zero time samples the acetonitrile was added prior to
the ester compound. After centrifugation at 12000g for 5 min, samples were analysed for the
ester and its corresponding carboxylic acid at room temperature by LCMS (Sciex API 3000,
HP1100 binary pump, CTC PAL). Chromatography was based on an AceCN (75x2.1mm)

column and a mobile phase of 5-95 % acetonitrile in water/0.1% formic acid.

Rates of hydrolysis are expressed in pg/mL/min.
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m n and p are independently O or 1, Qis (i) an
optionally substituted dival ent nono- or bicyclic
wearnboeowsd i c or heterocyclic radical having SPET/GB2007/003504
ring menbers, or (ii), in the case where both mand p
are 0, a divalent radical 86 formula -X2-Q - or
Claim$d - X2- wherein X2 is -0-, S or NRA- wherein RA is
hydrogen or optionally substituted C1-C3 al kyl, and QL
is an optionally substituted divalent nono- or
1. DlAYShbSrERE RIMUE (o AsANLAREY Bl e LRUIEAL iakMT S
- rong menbers, " Ak’ and Al I ndependent |y
repr esent opti onal | y substituted divalent C3-C7
cyclogkyl radicals, or opti onal |y substituted
sgal it or branched, Cl-C6 al k ene C2-C6 al kenyl ene
, -C6 al kynyl ene radi cal |h may optional |
cont aiNr—erYter bi-ratd—n [GH, w T—Q\SF@éNHé;" )
(-S-) Br anino (-NR A) link ein RA is hydrogen or
optionally substituted Cl1-C3 afkyl; WO 2008/ 040934
PCT/ GB2007/ 003504 96 X1 represents a bond; -C(=0; or
-S(=0)2-; -NRAC(=0) -, -C(=0O NR4-,-NRAC(=0) NR5-,
whereinra ( O)2- or -S( O)2NR4 wherein R4 and R5 are
A, B dnad®pasgéiehlly fRyfdseaeaCosr ppt i onal |y substi tuted
Cl-C6 al kyl; and zi sOor1,; PROVI DED THAT, when A, B
and D are each =G and Wis - CH=CH and R is a
W is sC@ivdient Yadical —-@H=CHIPURBHOCHA; net hyl or tert-butyl ester
thereof, then R2 is not the side chain of tryptophan,
namely indol-3-ylnmethyl. 2. A conpound as clained in

R, is éiba&bmylc wc igedup (ACOBHRH aP edte? ghApIWHItH is h@droﬁ«sémwme or more
in claiml wherein one of A, B and Dis =N

intracdlRip" EREOBMaTA S TITE i cEIoN I SRR RN G as cl ai mod

in any of the preceding clains wherein the radi cal
. =Q) - [ ttached, t he ri.n ntaining A, B
Reis s TN BTl BT R AP BATIO 2% he 1 adPcal
R, R2CHNHYL' X' [ CH2] 1-. 5. A compound as clained in any

Y is aBord SHERT: RUF Ol 8 Op-1 S b -Eistgiiia-GENIRAet

-S(=0)NRINYhérbintRiEs Pyarogen BidoptiofalVEsubbtuRHIT,-Cralkyne radi cal
R, R2CHNHYL' X [CH2]Z , Y is a bond. 7. A conpound as
clained in any of clains 1 to 6 wherein, in the

'is a dicklertIradi®l SR ANt L—( Xk [ )RER](AIk? ), Xvheira bond. 8. A
AT GBG5> Lo 5 rhereln
is other than a bond, and L' i s a bond. 9. A conpound
Tl MR ARREE RN AT T —
e exglicabhdinmyd5 - a8 eing meintbess, dr () intthe ¢aadiwtere béth m and pare 0, a
divalent radical of formula —=X2-Q'- or -Q'-X?- wherein X? is —O-, S- or NRA- wherein R*

is hydrogen or optionally substituted C;-C5 alkyl, and Q' is an optionally substituted

divalent mono- or bicyclic carbocyclic or heterocyclic radical having 5 - 13 ring members,

Alk' and Alk? independently represent optionally substituted divalent C,-C cycloalky!
radicals, or optionally substituted straight or branched, C;-Cq alkylene, C,-Cq alkenylene
,or C,-Cq alkynylene radicals which may optionally contain or terminate in an ether (-O-
), thioether (-S-) or amino (—-NR*-) link wherein R* is hydrogen or optionally substituted
C-C; alkyl;



formula - (AIK")mM Qn(Al k2) p wherein one of mand p is
O and the other is 1, and n is 1. WO 2008/ 040934
weEFQsEBReO7/ 003504 97 10. A compound as cl ai nedI/GB2007/003504
claim9 wherein Qis selected from E G and ECG
wherein E and G are indepenf@ntly CH or N 11. A
X' repfedR -G=8):Rrds(=0)A! SO W =b)NR,-ANFIE=D)NR;-,
ept he fr%?;?%rg)ls G(R?&ZWCHNﬁ-NL)?QyT%{—%] 951, r‘:igs %el%ctl\}ga ro)m,5
-NRStaR2con:359)-NRe1 whereiRieand Rspigindergerdgptly hydrogen or optionally
substiftlé? S Iy hdQ- . and the fol | owi ng: RIRZCHNH (CH2) 01
N—(CHé) , 17 RIRRCHNH (CH2)0 1 N-(CH2)0,1 -H+
RIR2CHNH- (CH2) 0 1 (CH2)0,1 RIR2CHNH (CH2)01 (CH2)o,1
zisOotrt 12. A conpound as clained in any of clains 1 to 4
wherein the radical -YL'X [CH2]Z is -CH2-. 13. A
conpound as clained in any of the preceding clains
PROWDED GHATRIheR A2B HBEarediaRHR-Pand MW ismiE=CH-GHARRY a carboxylic
. wherein RO is ROR21R22C wher ei n (|,g R2O i s hxd_rogen
acid ggwp&mairgﬁgylﬂgtegblg,tgyliqstﬁrélgpreof, then R; is not the side chain of tryptophan,
namel( frkof-3)ymhéthiyi- (Z' ) a- [ (C1- C3) al kyl ] b- or (C2- ‘
C3)al kenyl -(Z' )a-[(Cl-C3)al kyl ] b- wherein a and b are
i ndependently 0 or 1 and Z' is -0-, -S-, or -NRc-
2.  WARDbRIpBuiCad Slaifedri®grin afwhefsin G3Baink\D areaadh RZ1. and
R22 are independently hydrogen or (Cl-C3)alkyl-; WO
2008/ 040934 PCT/ GB2007/ 003504 98 (ii) R20 is hydrogen
3.  OA copipbormbhd daigidash clalth @ dvHsteldbadNof 418 &3d Bl iK ¥N- and the others are
wherein R12 is hydrogen or (Cl-C3)al kyl and R13 is
h?"i’ﬁho'g(gn or (Cl-C3)alkyl; or R12 and R13 together
with the nitrogen to which they are attached form an

optional | bstituted nocyclic heterocyclic ri

4. oRgigindaSHRReaR sk obRe Blacgting et BREELiecadirale
.SMg?\Hﬂ(SD)-W-ti@atlébhéﬂ fgtheaing rassntésm)wbl f&llaama‘ i?{agqo)ailtieRré g1eta- or
i ndependent |. r ] - a -;or (iii
aﬂ%falgt?rlm?éqgé%' oww%t[ﬁ%ﬁe car bgn to which they
are attached forman optionally substituted

nocycli¢ carbocyclic ring of from3 to 7.ring at

5. oR RG] 25 CmER R onY pLive Praredp e phere M BerpdlER
aRMECHNHNYL'RYCHL]s, hisdy.ogen. 14. A conpound as cl ai ned
in claim113 wherein RO is nethyl, ethyl, n- or

i so-propyl, n-, sec- or tert-butyl, cyclohexyl, allyl,
6. pAeowipoulkbas yihimed-in ady obthe 4rgegding \claires mpkrein, in the radical
L REr i .n-,4- etra hyd rofu ra n-3-yl or
%%mg[b%gz X'%%h%% nd as clainmed in claim13
wherein RO is cyclopentyl. 16. A conpound as cl ai ned
of . the precedin er ein

7. |05 g%ﬂ%g%ﬁ ﬁ%{falﬁ&rne’d in any gf (ﬁsl:li%lsnistovngherem, in hé ?adical
RiR;CHNHYL'X'[CH,],-, X' is a bond.

8. A compound as claimed in any of claims 1 to & wherein, in the radical
R;R,CHNHYL'X'[CH,)],-, one of Y and X" is other than a bond, and L' is a bond.

9. A compound as claimed in any of claims 1 to 4 wherein, in the radical
RyR,CHNHYL'X'[CH,),-, zis 0, Y and X' are each a bond, and L' is a divalent radical of
formula —(Alk")(Q)n(Alk?),- wherein one of m and p is 0 and the other is 1, and n is 1.



10.

1.

12.

13.

cycl ohexyl, pyridin-3-ylnmethyl, sec-butyl, tert-butyl,
1- benzyl t hi o- 1- net hyl et hyl , 1-

woredospkwobd o- 1- net hyl et hyl, or 1-mercapt o- 1- met hgi/eBoni7/003504

17. A conpound as cl ai med in any of clains 1 to 15
wherein R2 is phenyl, benzyPB?7 phenylethyl,

t RicbmpBliRX ¥STEIRIMYEd iRlclaird O-whéraih Q |%%elécféﬁﬂm5md as
claimed in any of clains 1 to 15 wherein R2 is
-CH(CGHB) 2,  cycl ohexyl , -CH2((t-Bu), -CH2S(t-Bu), or
phenyl . . A conmpoyreh as cl ai claiml sel/r\ t ed

frao e g ong/ q of : en

(25)- w)ﬁlyﬂ ( 4 o

E)-3-( oxyam no) --3=oxopr op- 1-

yl ] benzyl } am no) acet at e, Cycl opent N{4-T( 1

E) - 3- (hydr oxyam no) - 3- oxopr op- 1-en- 1-yl ] benzyl } - L- I euc

i nate, Cycl opentyl

(wEgretyE bad Sxare (idepbaddnly @HanMm no) - 3- oxopr opyl | benzy

| }am no) acetate, Cyclopentyl

N-{4-[ 3- (hydr oxyam no) - 3- oxopr opyl | benzyl }-L-1 euci nate
, A\SOMPO0iRd 84 01934 dRR° BN EBPASIMSO0E50%her8inl therddidaut vl

R B BT e HaR RARABD, ke kedisens ©

( R} OHNHOME XRIRCHOH(CHE) O3 atdh s folkguang:no) - 3- oxopr op-
l-en-1-yl]pyridin-3- yl}nmethyl )a mi no]acetate,

Cycl opentyl N-({6-[(1 E)-3-(hydroxyani no) - 3-oxopr op-
1l-en-1- yI]pyr|d|n3yI}rrethy | euci nat e,

Cycl opent %ﬁ_ﬁy X
no) - 3- oxoﬁtﬁ |_| yr|2 i N3

yl }met hyl ) am no] acetate, tert-Butyl
N- ({6-[ 3- (hydr oxyam no) - 3- oxopr opyl ] pyri di n- 3-yl } net hy
[ )-L-1eucinate, C,ycl opent vyl -cycl ohexyl [({5-](1

E) - 3- (hyd 2-

y1 3 met byt PR s G e TR A U

E) - 3- (hydr oxyam no) - 3- oxopr op- I-en-| -yI ] pyr| din-2-yl}m
ethyl)-L- |eucinate, Cyclopentyl

(2S) - cycl ohexyl [ ({5-[ 3- (hydr oxyam no) - 3- oxopr opyl ] pyri
di n-2- yl } et hyl ) am no] acet 7 e,\tert- Butyl

N- ({ 5- [ 3- RiRsClaNian (65),)3, 0Xopr opyT ] (e B=2- yI } net hy
l)-L-leucinate, and salts, N==Xides, hydrates or

sol vates thereof. 20. A pharnmaceuti cal composi tion
conprising a conmpound as clained in any of the

precedi ng cl ai ns, together w a pharmaceutically
accept abl R R;(BHNH—(Z]HZ)J pf —a(@dpoun
claimed in any of claims 1 to=%9 in the prepdration of

a medicanent for the treatnment of cell-proliferation
di sease, polyglutani ne disease, neurodegenerative
dA%@&@eundﬂa@ elaimBdNR afly 5eaaiths 1 taf4 RNBTBINARKY rddiica® a8 €X' [CH,),- is
g@ transpl ant rejection, diabetes, haematol ogica
t'ders or infection.

A compound as claimed in any of the preceding claims wherein R, is an ester group of
formula -(C=0)ORgy wherein Rg is RyR21R,,C wherein

(i Ry is hydrogen or optionally substituted (C,-Cs)alkyl-(Z"),-[(C-Cs)alkyl],- or (Co-
Cs)alkenyl-(Z"),-[(C1-Ca)alkyl],- wherein a and b are independently 0 or 1 and Z' is —-O-,
-S-, or -NR¢- wherein R¢ is hydrogen or (C,-Cs)alkyl; and Ry, and Ry, are independently
hydrogen or (C4-Cs)alkyl-;



14.

15.

16.

17.

18

19.

22. A nethod for the treatnment of cell-proliferation
di sease, polyglutam ne di sease, neurodegenerative

wale@eas®34 aut oi mune di sease, inflammatory di SBEBEEB2007/003504

organ WO 2008/ 040934 PCT/ GB2007/003504 100 transpl ant
rejection, diabetes, haemat 8Bogi cal disorders or

I n? ect RQNs hydtb&éh @mmbhaﬁy%ubaduﬂea IRGIRGEN(T,-EQaldyISWhERIH R, is

sufferin such di sease an effective

CBISOIATOH oy Rt R oo 4P e 8Kyl on 1o 394 Rigfngeter

U@fh @R rfitréyeiid whithahéy sleittacifdd farmah i@gdoraaﬂy slitsdtiRed mdnocyclic
La|n12 n the, treatne can

r cell .
e lehdisiingr ok br FReLRm 8 oE DiuelR haterSeYBainsystem of 8 to 10 fing

da®m$end R2%nd g akesindésenabitlymBdrdgen @ 6CATJdikylQ6r a
nmethod as clained in claim22 wherein the treatnent
is of rheumatoid arthritis. 25. A pharmaceuti cal

C QP OSRY amﬂ %tﬂbﬁﬁd@hdrmltﬁhl@é carBon whivisibh th%y&ﬁéi@ttaiﬂed form an
for.to mnistration a

St trst e MonE R bR PG TasHot o akmtes of bioyeli
| sarabmn&mb §3temiohs & 1Eiifyateme, 4radRgad hydrbgen.

A compound as claimed in claim 13 wherein Rg is methyl, ethyl, n- or iso-propyl, n-, sec-
or tert-butyl, cyclohexyl, allyl, phenyl, benzyl, 2-, 3- or 4-pyridyimethyl, N-methylpiperidin-
4-yi, tetrahydrofuran-3-yl or methoxyethyl.

A compound as claimed in claim 13 wherein Rq is cyclopentyl.

A compound as claimed in any of the preceding claims wherein R; is cyclohexyimethyt,
cyclohexyl, pyridin-3-ylmethyl, sec-butyl, tert-butyl, 1-benzylthio-1-methylethyl, 1-

methylthio-1-methylethyl, or 1-mercapto-1-methylethyl.

A compound as claimed in any of claims 1 to 15 wherein R; is phenyl, benzyl,

phenylethyl, tert-butoxymethyl or iso-butyl.

A compound as claimed in any of claims 1 to 15 wherein R, is —CH(CHj3),,
cyclohexyl,—CH,O(t-Bu), —CH,S(t-Bu), or phenyl.

A compound as claimed in claim 1 selected from the group consisting of:

Cyclopentyl (2S)-cyclohexyl({4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-

yllbenzyl}amino)acetate,
Cyclopentyl N-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yl]benzyl}-L-leucinate,
Cyclopentyl (2S)-cyclohexyl({4-[3-(hydroxyamino)-3-oxopropyljbenzyl}amino)acetate,

Cyclopentyl N-{4-[3-(hydroxyamino)-3-oxopropyl]benzyl}-L-leucinate,
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22.
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tert-Butyl N-{4-[3-(hydroxyamino)-3-oxopropyl]benzyl}-L-leucinate,

Cyclopentyl (2S)-cyclohexyl[({6-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yl]pyridin-3-

yl}methyl)amino]acetate,

Cyclopentyl N-({6-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yl}pyridin-3-yl}methyl)-L-

leucinate,

Cyclopentyl (2S)-cyclohexyl[({6-[3-(hydroxyamino)-3-oxopropyl]pyridin-3-
ylimethyl)amino]acetate,

tert-Butyl N-({6-[3-(hydroxyamino)-3-oxopropyl]pyridin-3-yl}methyl)-L-leucinate,

Cyclopentyl (28)-cyclohexyl[({5-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yl]pyridin-2-

yl}methyl)amino}acetate,

tert-Butyl N-({5-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yl]pyridin-2-yl}methyl)-L-

leucinate,

Cyclopentyl (2S)-cyclohexyl[({5-[3-(hydroxyamino)-3-oxopropyl]pyridin-2-
yl}methyl)amino]acetate,

tert-Butyl N-({5-[3-(hydroxyamino)-3-oxopropyl]pyridin-2-yl}methyl)-L-leucinate,

and salts, N-oxides, hydrates or solvates thereof.

A pharmaceutical composition comprising a compound as claimed in any of the
preceding claims, together with a pharmaceutically acceptable carrier.

The use of a compound as claimed in any of claims 1 to 19 in the preparation of a
medicament for the treatment of cell-proliferation disease, polyglutamine disease,
neurodegenerative disease, autoimmune disease, inflammatory disease, organ

transplant rejection, diabetes, haematological disorders or infection.

A method for the treatment of cell-proliferation disease, polyglutamine disease,

neurodegenerative disease, autoimmune disease, inflammatory disease, organ
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transplant rejection, diabetes, haematological disorders or infection, which comprises
administering to a subject suffering such disease an effective amount of a compound as

claimed in any of claims 1 to 19.

The use as claimed in claim 21, or a method as claimed in claim 22 wherein the

treatment is of cancer cell proliferation, Huntingdon disease, or Alzheimer disease.

The use as claimed in claim 21, or a method as claimed in claim 22 wherein the

treatment is of rheumatoid arthritis.

A pharmaceutical composition as claimed in claim 20 which is adapted for topical
administration and wherein, in the compound, R; is linked to the carbon atom to which it

is attached through a methylene radical —CH,-.



