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duration of action. This subset of compounds of the invention is therefore characterised by

having an alpha aminc acid ester moiety which is a substrate for intraceliular 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:



As used herein the term"(Ca-Cbh)al kenyl" wherein a and b are integers
refers to a straight or branched chain al kenyl noiety having froma to b
car bon atypgBodaavesdg at | east one doubl e bond of either BCOAGBZ007/003504
stereochem stry where applicable. The termincludes, for exanple, vinyl,
allyl, 1- and 2-butenyl and 2-nethyl -#- propenyl. As used herein the term
"di val ent (Ca-Cb)al kenyl ene radi cal” nmeans a hydrocarbon chain having from
a to b carbon atons, at |east one double bond, and two unsatisfied

val ences. As us herein the term"Ca-Cb al kynyl"™ wherein a and b are
integers re : to straight chain or br d chai n hydrocarbon groups
having froma t§,b carbop,at gas_al vil ng diticgn i pl gy bond. For
a=2and b = 6, thicg telrj1m V\gg;;d ﬁ?(':-{ggd f e?zgnpl ec,{ g{’ﬁﬁrﬁjﬁ 1ﬂ)ropynyl,

| and 2- butynyl, l—& met hyl - 2- propynyl, 2-peldtynyl, 3-pentynyl, 4-pentynyl,

2- hexynyl, 3-hexynyl, 4- hexynyl and 5-hexynyl. As used herein the term
"di val ent (Ca-Cb)al kynyl ene radical"” wherein a and b are integers refers to
a di valmgteinydr ocarbon chain having froma to b carbon atoms, and at | east
one triple bond. As used herei n‘_éhe _td\f:_rm "carbocyclic" refers to a nono-,

bi - or A Bianddd indepengerty raRsRaeAL~Up®tdN 16 ring atons, all of which are
carbon, and includes aryl and cycloal kyl. As used herein the term

"cycloal kyl" refers to a ocyglj g saturated carbocyclic radical having

f r om 3Visadiientsadieal ”&W@E&rﬁﬁ&&‘rbr exanpl e, cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl and cyclooctyl. As used herein the
unqualified term"aryl" ref 0 a nono-, bi- qr. tri-cyclic carbocyclic
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ar omat iiftracbINB cafbosYesiérasslenB@ids)o hicaketlyllRyacki grougl ent bond. 1l lustrative
of such radicals are phenyl, biphenyl and napthyl. As used herein the
unqualified term"heteroaryl"” refers to a nono-, bi- or tri-cyclic aromatic
radi calr, Gk Bidei Aginw1@ rfurBNsraoheiatiraladishasarsiab acited from S, N and 0, and

i ncl udes radicals having two such nonocyclic rings, or one such nonocyclic
ring and one nonocyclic aryl ring, which are directly Iinked by a coval ent
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i soxazol yl, benzi soxazolyl, isothiazolyl, triazolyl, benztriazolyl,

thi adi azol yl , oxadi azol yl ridinyl, i dazinyl, pyrimdinyl, pyrazinyl,
triazi rllyl‘s,g P‘HﬂSPVPd'Sﬂ&f}(‘?{B’éﬂ%T(&ﬂ‘. )m}l%%g8ﬂ%ﬁwg4PCT/ GB2007/ 003504 7 As
used her ei n o heandnglEd ihdemshabrtiyo 6mEt erocycl y1" or "heterocyclic" includes
"heteroaryl" as defined above, and in its non-aromatic neaning relates to a
nono-, bi- or tri-cyclic non-aromatic radical containing one or nore

het er oat ons ¢sil(ah @gtidriatysThstibiteddivaientanchd- or bicyelip Sadoogdlis i heteadcyalic
nmonocyclic nop-aromatic radi cal containing one or_nore such heteroatons
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nmet hyl enedi oxyphenyl, et hyl enedi oxyphenyl, mal ei m do and succini m do
groups. Unl ess otherw se specified in the context in which it occurs, the
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nitrile (- ‘,“%S&Gf LSy T“"Rh‘i%@ '8%&?@"1 §§)?F5‘A(,dr°- ?{?@%&%,E'R@%\IHRA,
- SO2NHRA, - @NRAMRB); - SO2NRARB, - NH2, - NHRA, - NRARB, -000NH2, -OCONHRA ,

- OCONRARB, - NHCORA, - NHCOORA, - NRBCOORA, - NHSC2ORA, - NR5S020H,

- NRBSC2ORA, - NHCONH2, - NRACONH2, - NHCONHRB, - NRACONHRB, - NHCONRARB, or

- NRACOMRABFresbrs loondACHD); BB Stee)i M S(xON - CI=CINFGI-NRIX2OWYRs . { C3- CB)
P and SR B 1AL R B Al PR e AR i Sie T

gr oup( faabstyedpCeChrakyhaid no, pi peridinyl, piperazinyl, or
tetrahydropyrrolyl). An "optional substituent"” may be one of the foregoing
substituent groups. As used herein, the term"nitrogen substituent” neans a
substituent on a nitrogen atomwhich is selected fromthe followi ng: am no
(C1l-Co6) al kyl eg am noet hyl, (Ci1-C3)alkyl am no-(C1-C6)al kyl -,

(C1-C3) di al kyl am no- (Cl-C6)al kyl, hydroxy(Cl-C6)al kyl eg hydroxyet hyl,
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It is expected that conpounds of the invention may be recovered in hydrate
or solvate form The term'solvate' is used herein to describe a nol ecul ar
conpl ex ceePiobsddadss he conpound of the invention and a Sg®©i/€BRBEFHBIL
anount of one or nore pharmaceutically acceptabl e sol vent nol ecul es, for
exanpl e, ethanol. The term ' hydrate' is5enpl oyed when said solvent is

wat er. GQgpeyRds of the invention which contain one or nore actual or

pot enti al chlral centres, because of the presence of asymetric carbon
atons, can exist as a number of diastereoisoners with R or S

st er eoCIFROWDED ﬂtlA?aﬁﬁbrPﬂ' B 8hd D&M kfich Ibeaﬁd‘%E@UC‘P&dH]%H‘F'G% é‘lcérbﬁkﬁb

di astereoj soners and m xtures thereof. Further Discussion As stated above,
t he est &Cldl gspuR pEa Melhher ER- b&%eﬁﬁ‘r tharacf.then Belisungs thersidarghainoefiesinmhanng

car boxy InafmeRfihds-3-pmetHyeh they are converted by intracellular esterases.
However, for so long as they remain unhydrolised, the esters may have HDAC
i nhi bi tory activity in their own right. The corrpounds of the invention

i ncl ude ANAbugHNE dbBGe BSfirfion fé@nﬂéﬂlyﬁﬂcihﬁ& ﬁ@fe&@lé@%ﬂﬁ&%o@&ﬁ@?%l ght, iggd
hydrol ysi s products. The hydroxanmate group - he compounds of

the i nvOrtie@ale. imnenyitgsngral pEngplesf W‘ﬁﬁ@*ﬂﬁkﬁﬁ@%fyapfﬁﬁtcﬁl tha} thaicAgPrawsisp,

I nt er aciyitAGvinét ﬂﬁlstlhﬁerﬂ‘Sﬁﬁcdn@&néa shé\@d ﬂﬁ&é ¥RleTllaPweighistt nblafdre @AYE0D. Whi ch
lies at the base of a pocket in the folded enzynme structure. The ring

containing A, B and D Each of AL B and D nmay be -C=, or at |east one of A
B and Difayother erEd a@decﬂh@auvelaﬁon &ov@eg trfe @sl%dof@ dmboea& laf éPe m\}aﬁuonT mhe

radi cal -Y-C X1l CH may be selected from (i) (i) -5,
- C( =0) - Prepgyatipnof a c_ommgsrt[on @uﬁym}mt eagtc\uig)og mpne de@@tylase
2008/ 040934PCT/ GB2007/ 003504 10 - NRlC( 0)

- NR1S(=0Q) 2- Nﬁ(-fé}lzi)”o -NR1C(=0) (CH2) " - NRI 8(=0) 2( CH2)

NR2C( =0)TREvompoNpds ity iehithe mmnﬂo ¥y CopERinSp-RBY e 0Te infjiitian of histongnd
R2 are igagenpasenstivity, ixdnedsnn vitd.- C4 al kyl, or a nitrogen substituent, mis
-0, 1, 2 or 3, and Ar is a dival ent phenyl radr cal or a divalent nono-, or

bi - cyclrc heteroaryl radical having 5 to 13 ring nenbers; and (iii) an

opt i onalid ynes a&)sect thQ%veﬁﬁdrﬁtlﬁ*’&onﬁiouhﬂ@Bﬁtﬁé%veﬁﬂorﬂ@ra?blé!rbéﬂ]ﬁi th@%re@@ratron

al kenyl ene or - | ene ra ch may optional]ly contain or
t er mi natba Cﬂmaﬂs't%%@r the. ‘rﬁya)tmefetmf 8%4 H@r'fe(aten)dfﬁﬁaserﬁ%h(taw diseapk wher ei n
RA is hhdﬁ@@@@ene@éh@%ls'ﬁa@”aut@ﬁanﬂrn@lcﬁsfeégéﬂnlﬁdﬁﬁbb%@éase' orghRGrangldrtal 1_1,

Al | and Alk2, rese sel e from for exanple, -CH2-,
-CH(ZCHZ feJeCt@Hz@Frgh fP "@r@?ﬁ'caﬁéﬂ grin 'Cecgﬁlikcrﬂchz) and di val ent
cycl opropyl, cycl opentyl and cycl ohexyl radicals. Also in the radi cal 1 1,
r exa | ene. the radical 12, m ma
QT Reandfe SR InSriagpriia® Breiies & riptad for s hetmentor e forado igssBo
Speci f i ¢ypexawhitle sompriddseadninisefihg tova Subfdct [sGHElIng suRh Viseaéeah effecti®@é Bindbht of
(CHZ)v- - g)}/t?r CEIO\I 12)v-, -0=0)(CH2)0-, -C(=0)NH(CH2),, -,
O)N(Ceﬁ?}’\‘rrﬂc’ eUMERioN v is 1, 2, 3'or 4and wis 1, 2 or 3. Ampngst
preferred -Y-C X1CH2],- radicals are -CHZ- -CH20-, -C(=0)-CHz-,

(;H %yO)-NH- CH2-, or -C(:O)-NH- CH20-. X may be, for exanple,
- NR3 grminglogy. o o) NRr. . NR3Q(=0) -, or -C(=0)0-, wherein R3 is
hydr Oge'The R sRrkor "est@fifi e% éﬁrﬁdx?%ﬂuﬁ‘#héérﬁst 4'8fup R%b(C%Pﬁrhﬁﬁrcﬁf’ﬁ?ssthé bond.

WO 2008/ 040934PCT/ GB2007/ 0
group characterising the ester notsona[ly derived from the alcohol RgOH.

As used herein, the term “(C,-Cy)alkyl” wherein a and b are integers refers to a straight or
branched chain alkyl radical having from a to b carbon atoms, Thus whenais 1 andb is 6, for
example, the term includes methyl, ethyl, n-propyl, isopropyi, n-butyl, isobutyl, sec-butyl, t-butyl,
n-pentyl and n-hexyl.

As used herein the term "divalent (C,-Cy)alkylene radical" wherein a and b are integers refers to
a saturated hydrocarbon chain having from a to b carbon atoms and two unsatisfied valences.



11 In the radical L1, QL may be, for exanple, a divalent phenyl radical or

a nono-, or bicyclic heteroaryl radical having 5 tol3 ring nenbers, such as
1, 4- phenyw@nevs/os@agi fi ¢ exanpl es of the radical -4.1-X1p{TidB2007008504

-(CH2) 3NH-, -CH2C(=0)NH-, - CH2CH2C(=0)NH, -CH2C(0)0-, -CH2S-,

-CH2CH2C(0) 0-, -(CH2)4NH, -CH2CH2S-, 6 CH20, -CH2CH20- In a sinple subset

of compgygs h@rferrL @térﬂt"?@t CB@lkeFt %ﬁ&@in@éndﬁb%%)referdt@a%ht ofhe

ester grou e ester qrou be one whic n the conpou d of the

i nvent PEnched slyan ko piaietypayng frem aghecarban aieds having a&@?ﬁ*{ﬁf&?&%’ ase
enzyffe%oﬁ@oﬁe.ﬁer B QX ¥l dtére8@ierhisthyoWiRere |aB|BITc§§I%| trrtla@émﬁﬁesbeéywe%mge QiRgly mes
capabl e of hydrolysing the ester group of Conmpound of the invention to
t he coﬁFlé-sbcﬁﬁ‘GrQn@Jt%'é"ﬁ’ Runetoy-ZPrerem-ce knovvn human enzyme isotypes hCE-1
hCE-2 and hCE-3. Al though these are consi dered to be the main enzyrres

ot her enzynmes such as b| henxl hydrol ase (BPH) may al sg have a rol.e

hydr ol $iu§gd ha@inetoe derm ‘idvalagh Krafylalkeny r@@?@o%ﬁ@%ﬁ% ¥dracarbap 8“%}%5%""9%
free amohos &Y éar@éﬁ stontSOat |E§st%é%6hblé‘bbﬁ'd idndWvb Lins&tidhéeodlendest he N-car bonyl
dependence of hCE-2 and hCE-3 di scussed bel ow, al so hydr ol yse the ester
noti f when coval ently conjugated to the HDAC inhibitor. Hence, the broken

cel | 23qKe heaérrﬂﬁé témsig aebgetntaf gr vmrerbm Adh& b ard htegerdiefort td SttaigiticBAIA of or
esters which have the require ysis profile. Ester notifs se|lected in

that w&yanehgd emaim hyfirosasbar groyRs| harrna trem P @R ALYBE AaH Haung dsaditipRen
conj UgRhE HidiObdie FoPd I=ly A b ¥igatHid1eri WRSRINNGY t‘égéidrﬁ}ﬂe Célﬁy’ﬂyﬁ tﬂpfopmr 1-

confirmthat it is still a carboxyesterase supstrate ah xg Q Ed
Subj ec@nd g-auiEyy 8qu¢thélr?eatopr%t2 PEYDYL S-IRAGMY]: ﬂd%?ﬂtyey‘o? "lem"?yéc?e M4
car bOX]ﬁ@ﬁ*ﬁ[@ﬁﬁ{,_ﬁ@WS exanpl es of particular ester groups Rl include
those of Tornmula -('C=0)0R9 wherein Rg i s RROR2Z1R22C- wherein WO

2008/ 040934PCT/ GBZOO?/ 003504 12 -S-, or -NRc- wherein Rc is hydrogen or

( Cl- C3)mal Jeih her@?ﬁth@@émﬁ@ﬂram(@%@gélﬁﬁ@%@d@@&élywhé’rérn@@rﬁﬁ Bare iffegeR)rafeky | -
en or optiona substityted R12R13N-

(1i) R20 is hydr
wher ei P Rﬂﬂ’ale@t IWEW?Q'@?F gain kav @'/%{n R/JP bgﬁﬁ)Oﬁﬁomg, Q%tnple%ond
(Ad-C3)alkyl; or R12 and R13 together with the nrtrogen to Wmch they are

attached form an optional | y substituted m)no clic heterocycljc ring_of 5-
or 6- rASFeANeIR be M FeriocYHiEt BE P Monpr. é%y&ramrarm%' haying P rtPﬂa

at ors, rﬂggtdﬁa’slaﬂeﬂwﬁtaﬂa%@arb@deaemvebwwdd egaaligl. (Cl- C3) al kykor  (iii)
R20 and 1 taken together with the carbon to which they are attached form
an optionally substituted nmonocyclic carbocyclic ring of from3 to 7 ring

at ons Qs e Yetdirttheashoyelbaikylr | tem@'s wWa tr@ftb@ich&sétoraléh d:arb@cyaﬁcomﬂ;camrr@zz is
hydrogen W thin these clas met h et hyl, n-

or i soft9bpicarken alorps apd 'W@Qeﬁﬁ?mxa"éﬁt%ﬂ%g(wy nt“fy' SYERAMYlhenzyl | 2-,
3- or 4yaghd@y cp@brupkyl aNd |byotyi peri di n-4-yl, tetrahydrofuran 3-yl,

met hoxyet hyl ;i ndonyl’, norbonyl, dinethylam noethyl, morpholinoet hyI :
Currently pref erred is V\here RO is cycl opentyl. Macrophages are known to

play a Asq)set Blefein ﬂhe'dﬂt bamté}w'a@n'&efeﬂerosa mbn@u a.h ot fhiecyicid @&s@syerc wmuc nes
in particular | NFa a 'ﬁ@'ﬁ#&t’van Roon et  aL Ecrr tis.an

2003, T29ieAl, angpsiides ag 5 v PR iyl bR I GRIER BIR or's ¢ o

t he naidifesmainked B aiceldliéntiboht anuadatielofasudh yauicills slepheng! bipenyMaet capiiages
are also involved in tunour growh and devel opnent (Nal dini and Carraro,

Curr Drug Targets Inflamm Al lergy, 2005, 3-8). Hence agents that

se: ect iAsettsﬁvédmareﬁtememqnﬂ?hamebtermgr reffeers &6 hmnaqrw[-fanmbyoua acomdtid be _o; _
value in the treatnent of cancer an t|n ecific
ol |t yPULA OO g5 R B D eabat R sPEc P i 'L Corr ELESH bRl ot o <
have dlreomgweéu@n mBhdWeicdndsaddeiel Sugh nohbdidie rnsg hod oed inantamrrc @ypm@s

hCE- 1, t ha d d f
nyel onﬂHB@ﬁgr A‘?&"’(@Qﬁg‘?gﬁgﬁ"ﬁg 'ﬁt?ﬁ F'Eg?art'éféf% 5®ha[§{"|§glgﬁhe {Htéeﬁ‘étt. tic cells,
Thi s | ssdpamrdylOfury f'tﬁbr@bﬁﬁ.rmidlyﬂ)nmtda&biylt benzivhidazatyl whiaeblyl benmamryise not i f

is linked to the 1Inphj brt det e nes ether it h sed Il three
harmn dsAbesY angRatioR] syRzB oRerel Pend e sa bl e 2R ¢
accunuligdteigzdiy, tdhidlprmtztrmblm thiqureszolyGpeadibzaiv) pyyidinyl, basddaiegh pfzmtllddtyt, hat
macr ophages gnd otE B@ irﬁerrved fromthe nyel o-nonocytic |ineage, both
nor mal PYRFYL A@#n Aol Apd| human car boxyl est erase hCE-1 wher eas
other cell types do not. In the general formula (1) when the nitrogen of
the esterase notif RICH(R2)NH is not directly linked to a carbonyl
(-C(=0)-), ie when Yis not a -C(=0), -C(=0)0- or -C(=0)NR3- radical, the
ester will only be hydrolysed by hCE-1 and hence the inhibitors selectively
accurul ate i n macrophage-related cells. W 2008/ 040934PCT/ GB2007/ 003504 13
The antno acrd srde charn R2 Subject to the requrrenent that the ester

- [r— 1 . o o o o



R is hydrogen, (Cl-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl,

phenyl (G -C6)al kyl, or (C3- C8)cycloal kyl, and Ra and Rb together with the
car bon atwg dopsdessah they are attached forma 3 to 8 nergiayegroey6dssel kyl or
a 5- to 6-nenbered heterocyclic ring; or Ra, Ro and R together with the
carbon atomto which they are attached7forma tricyclic ring (for exanple

adamant
ety Vieordy B/ e to R BRI FBLEM Heromy g
for R dﬁfh@@\ﬂm\ﬁeﬁnd indits nepcarogetic meanifg releies [Rha meget. ieor {t-exelie nen-aeanmsdin

2 7L oG S HRRod e QNGB Sylphl BB ot 2
- CH2 OH, of agapriacyclicaioatatgmatic r@@MLm)aammg pne oD(ErE TEH érer@ragtpms whiayis
CG) al kyc!&zleﬁ@ Fﬁ:@ Qﬂd(% &cl’?‘gffr o@a rﬁbhé(éycllc t%r&?cég@ r‘ahréﬁlnmhstratwe of
pyl,

eny or a I'OU& Q repr esents
a bond S r@:cals e pyrely usanscl aln@rnw;rlelm@@ t@xezobrhemazolwhtéwpm kyl ,

E gj CB)tEMSJaQS\ Ikbf)l'rafc(lﬁspﬁ)rﬁyﬂrﬁﬂw hﬁﬁhﬂvlnyﬁ (;ﬁor%t% ﬁtryfpl KA ||nc\!ﬂ]

C8) cycl oal k eroar r het'er oar gr oup I|[ch roup
W may disneoriy. Pylfﬁé'yls isp%az0iulit b@ﬂzb'?'délféylomeﬂf’dleée@gwpﬂﬂeﬂhﬂenqmewgt ly
sel ect q'ﬁalferrnﬁ Wf‘]d&?ﬁ}fhrdo??&fbgen -CN, -CO2H, -002(Cl-C8)alkyl, -CONHZ,
- CONH( C1- ?ky , H(CC1- Céal kyl )2, -CHO, -CH2OH,
(C1-&&4) perfl uor oal kyl, -0(Cl-C6)al kyl, - S(C-0C6)al kyl, -S0(C1-C6)al kyl,
-S02(C rﬁ@saé r‘mse é(}‘ggif ied N’ﬂﬁe corWE&tq; U\ﬁ;@ﬁi 6@6[155 tHE(tér% %@t’itﬁt\éa) %’e applted to
- NHOO( cr ce) ﬁ Co) al enyl . (C2-%)a 0y
C8) cyclaﬁulwﬂy h(e@m QB?@%/%WQ?&Y%V h UFbFf-éﬁW cwpqi@Wbstat%ma@ ohw 'Ch
parti cuhdy eﬁ@eﬂﬁr%ﬁaﬁbé ?rs-‘r'éak%ptwgee Q?%karit (@}?-@6 érﬁd@ehycﬁbﬂﬁhfd?amc -Co)akpZY!

phenyl, cyc ohexy

tert- bdﬂ%ﬁé??ﬁﬁt fﬁ9flcapﬁ0§,%1 %q)@ib?yl (Cgé&.)qjlﬁtltyqo plﬁe@m mtql(pncludmg fiuoro bromo and
1- benzydhid?b)otrﬂauar%HéYHy?tthomrﬂetHEiW)ﬁItﬁohhfﬂrré SR N IdIOH, -COOR® -COR*,

1- mer capt o- Preetl r ef rred ro
nel ude %B%ypo%énﬁﬂzml*an w’r@&ww%yd . SNR B Db Por
CONPOUNERARS, -DRDNHLY EHEORMRAML ebo%rreRtBO NP ORI JNHi‘E@d)Rd sm@cemmal ly,

esters with a slowrate of car ogl est er ase cIAeava e are preferred si nce

they arNHSQORS MNESQGHe- N% S9-OR5 y MHGANHeNRESPNEnrNHEENHRSbi 1 ity to
reach tREPCONMRICINLCORFERP R AGRACONRNR? Qftefdin RNGHE FEefe indBFeridftEs tEL can

be converted inside the cells of the tar%ﬁt tissue into the acid product.
Howev erCe)dloH. (Cotal cyzipaikyi Stheayliosmongredie Nelrsoanthavings @i & g algmg «tR4

appl i eqantdCF(B Beh éft&fh‘édtté freURin® nifbg AL AtBRh fbhﬁaeyaw arhifd gfXBT! Sanipihal at i on,
it will often be desirable that the ester ha rapid rate of esterase

cl eavadBOrPheing; AiPRIdRY RiRarazny. ‘é’)@ﬁ%%'lﬁdéc’pé’ﬁaiyﬁoﬁ% é%ﬂ!@’ﬁ&’ syhstitvrntdnay brone
ef f ect of tHdokdiRing\Wob20&H Qg4 PCT/ GB2007/ 003504 15 conpounds of this
invention, if the carbon adjacent to the alpha carbon of the alpha anino
acid ester ester is nonosubstituted, ie R2 is CH2RlL (Rz being the

nDNO- S YsiideldUfRAdin, thé &imt“Aroger StstilRAe rbéBnlQ subsfuest I Mitrbge atbn wii@tisi f
that carbon js di- or tri-substituted, as in the case where R2 is, for
exanpl e“eeﬁFﬁé’rmeme felewiRgiexyl . For macrophage sel ective conpounds, side

chai ns such zgind t@sﬁs)ﬂf(yl‘é@dnﬂﬁoéth (‘G;}dﬁs &hmo%&?-b@hﬂ@b”(@ 05 joRicddn®ino-
cycl ohexyl), t- but%l serine - st ei ne

T ARG ATt h@ﬁ?fpgr%ﬁq)@"m'%gémﬁwe)}hyér@r&a A Gr-Cakdr 880, one
subset of thﬁetﬁ@iﬂéﬂﬂﬂ(ﬂﬁer@éptéd@? o3rar (OO, RAGIHSIEaRbAC(-CAKyl-, Wwherein W RI

and R2 are as defined_and further Igmscussed above. %ot her subset of the
cormpounds ofcefpemidpthr toRkH&If ornula (1B): NOH (1B) -0 wherein W RL

?Ed R2 are g.@pg?b{qu,@@ﬁdsJ|pﬁdnb@c, G]b)smyﬁlé@ %@@Nng(lqanot her subset of
e conpoun e inven s fornu
5008/ 040034 RCIT EIIDBTHREvh (SeCRRIEY b 1AM D G rlsviamings b

formula (1) (Gf-CsJakyi &igenti on are characterl sed by the attachnent of the

al pha am no i r y bl e al pha am no acid es tif

R PG |t GCPREONME: (i Earimiy ACr BasBrBpa S Prdianyr e Gy -

- YL1X1[ CH2k. Cﬁbmﬁwmdogﬂprhﬁrngl\lrmmmer(mridama:mamnbaﬂprﬂir@r@garsomm d or

t hydr al ysabl ked to th
i ng. cont ai MPIGTAY HESiRUEHPYPRA PR ENOT DL GPRTe B IR 0O & ol pha

car bon. Thusc;e)akyrahhewamwE(Ce—ma)mhmywmmoéarbdﬂwl inforBRGIINGHC FCLTaNkis es
conpounds of formula (11) and salts, N-oxides, hydrates and sol vates

thereof: R-YA-L1 - [CH2]z



W-C(-0)NHOH (11) wherein A, B, Db W C and z are as defined and di scussed
above in relation to conpounds of formula (1) YA is a bond, -(c=0),

-s(02) -, +v¢o6300shd34. - NR, (c=0) -, -s(02)NR3-, -NR3s(02)-, ror/GBY0t(00350) NR5- ,
wherein 1% and R5 are as defined and di scussed above in relation to
conpounds of formula (1); and Ris a adical of formula (X) or (Y) HNBH
(X)  wherei %Bbz&%%(ﬂe(&é)é]ﬁﬂ tﬁaﬂalﬂecﬁfﬁt%ﬁm orhrecydic heteaddyaaamﬂ(&omamkmds of

formula (1), and or optionally substituted Cl-

C3- C7cycl oaIOl?Wna"HﬁylPSt'B-i"eq’t@ttg B%EFJ%O%rt”aZOMﬁ5 erocy ¢y (iPg ey p’B?”d"(%—C@‘) NR3
wh R3 h d f
Formil a (1) V0 SRS TS ESEES) Seapiers R ) N

radical, or in formula V the ring systemdoes not directly link a -C(=0),

- C(=0) E?‘he(?tlﬁrnt ‘S e Ondir oAttt 8l ortr@nlﬁéﬁjréllélﬁrﬁ%ﬁmgfacﬁhfef&%&@ﬂﬁsg?om@R& i.a t he

ester will only be hydrol ysed h‘é CE-1 and hence the inhibitors will only
ac cunulngtusalios NRerRpliFH 2GR0 agig offeimya) NHZ]’F{'-&IRthPQH optional |y substituted
Cl-C6 al kyl, C3-C7 cycl oal kyl , aryI or heteroaryl for exarrpl e met hyl,

ethyl, n- or isopro cyclopro y cycl opent exyl, .phenyl, or
pyri dyIExamﬁb@a’éé@e\ﬁBé‘f‘é oﬁﬁft‘it'@bﬁlﬁgéa@ﬁ@cqqqsdt“ti@q @oﬂ%? 'i'f%/la&iﬁ'”% may be
hydr og@8pard mie(ﬁpg)tﬁ%md’\/@%téhé] dpétirleS FﬁE&tﬁl@ﬁ&H'MSWBlﬁyﬁhﬂgiyﬁﬂteQﬁ al kyl

such as net é n-or i sopropyl §0- .0r S& rY
C3- chr@avn@tmesee ugige douging, Msie ! e@v?!r"afp@h?wa'aw%m'&?yﬁe "EhiygAnine,
pyri dy|tre%foﬁhﬁﬁ‘)fvr05|ﬁget}&!iﬂé %hr%oé‘dhbﬁé'a):rd; a-fahtiﬁb{-lbﬁﬁ}ﬁc @Ellda?»?% | I)- OL

ri - such as_be - oxyphenyl me car.bon
'Ito KI enyldﬂmﬁWVPWYélﬁqr@yhﬂ@PWI”e MW%‘PEOO’B@ Xﬁ?&ﬂ’%ﬁ%ﬁrﬁﬂ ? ’\é'??] or
- (C=0) NHR7 wherein R7 is hydrogen or opt| onal Iy substituted (Cl- CG) al kyI

such as nethyl, ethyl, or n-or iso-pro r conmpounds reto
be admiNatwekalehp-apiodeidsayhich c%’éft"éFLE‘ U\S?%’hsuepsgt”&ws‘ gxwplégrépodggr avage
are pr %/Gfo&?q“er%bﬂ@egddhﬂbﬁ Fhidab e SorSEdhR BidUpk &n ﬂw@:rl@h@ra&beﬁétﬁfm@e efedibol i sm
Thei r abi l to reach their tar %gt ti ssae i ntpz)ct i.s. therefor ﬁ_lrl ncr eased,

and thém‘é%dteef’trg'éﬁ*ﬁ aing JFiytamicReid. sspartic afd. tppigrbapshistiding, Spring eQURRs | nt o

the aC'tﬂ'oQihé‘CBiﬁto steeaien R 0 tHe%ﬁtpo@ﬁkﬂE &ithé NREAtIDR, is Bhe bEthb$esies tikding, S
either directly Iledtothet Ef‘éiﬁue or directed there by, for

exanpl dh ef%ﬁ%ﬂr@ﬁ‘tﬂﬁt'tuﬁf‘t 'WYPptt?I"F Eb%"o % able that the ester has a rapid

rate of esterase cleavage, to mnimse system c exposure and consequent

unwant ed side effects carbon ato ou,

(TS Shartert inseleried Diaseshora aonite St ol sbsibuer B 25 o el & nftiedly )
r adi IbC a'atpﬁat@igln? E?ld?ﬁ%dﬁs?a derigtivieoflRacich Sabstld.lelﬂfDW?lch m%ﬁt&nttéla’mdnffuh&l@hal
carbon is substitute or is in em su S a en or
cycl ohdey BRI, AL et Bl Do esEHES (Tl Sd CricaPlot Sge amino

aflm Ni gr @\tpedn@/séf coHveakd 1o arﬁiabteﬁsr aMahipleaash mmom,a:pil}m anbaegpt esmantnasae

cl eava are preferr e r e e e re-systemnc
net abo%foé Frartplgas a‘a’ﬂﬁﬁ'ﬁj?(t"?){ag Péé@%' H\ﬁ”'ér: ﬁi?gglﬁsﬁf E%rba@ateﬁlh@[oxyls&?%r efore
I ncr easRl bébshvesd mtﬁérsqﬁnemnﬂ@ anﬂme&t atm bole cnengmkymomhyltemeer; ar get

tissue into, the acid i strat e the
cster e rainee g it Goad Siehent argdiourdta b Bl Ruusiis )

for examleRampleabAbutNor bénzyithibe®dbt)@n tHisestkes (foedtatndidalSA(RO)@sCealkhas a
rapid rate of esterase cleavage, to mnimse system c exposure and
conseqUBRESBAwant ed side effects. In the conpounds of this invention, if

t he carbon adjacent to the al pha carbon of the alpha am no acid ester ester
i S nonosubs ted, S n n the
oot or o R ise P ale Gl PR AIPHR FrUTRAFKINHAR (38 BoRrroc Scitiohg o RS

t ri - sulpddubsib® of surableR,igreupsdscusstie cémpaurds of frerpresemtiventigphenyl  or

cycl ohexyl. WD 2008/ 040934PCT/ GB2007/ 003504 18 Utilities As nentioned
above, the conpounds with which the invention is concerned are inhibitors
of EDA@\s'i@éeld\Hei'etn thtgrnarsaiit inelufeiés)basecﬁddmg aoid édltﬂtldrfaﬁltquaMr?]m‘ﬁ{ sditseases

such as cancers, psori si s, .i.nflammat or 0 ase, Crohn sease,

ol cor atopocars o188 RuniiGin it are AT TR Aofa Py UG heRLTelu i i bl o
scler Ofe‘dc&?ptdb!él%eltﬁwrlltha‘faéés Quc!ﬂt&fs(rjmttarl:tmétal rgdg:t(tdeuﬁé §usbdhosandlpstessiaem or
system c | upus. t he rheumat gi.d arthriti

nder ot GEPHdRR: Skloe SAEh et BEXPERE Remahyshpbd mebeeti s
depend wiprosrganiy 8a$eateyg.ad-nfettol-Orgludamiihe dihalinet tHs(hadrbiuméthyliEmindreneshmae] E4 C
conpound enpl oyed, the age, body weight, general health, sex, diet, tinme of
adm nistration, route of adm nistration, rate of excretion, drug

conbi nati on and the severity of the particul ar di sease under goi ng

treatnment. Optinum dose | evels and frequency of dosing will be determ ned
by cIinicaI trlal Fbmever |t i's expected that a typlcal dose wll be in

o o o N NN A o e~




For topical application by inhalation, the drug may be fornul ated for
aerosol delivery for exanple, by pressure-driven jet atom zers or

ul t rasoniﬁo% \6844S, or preferably by propellant-drivenpdfetgigdo@dsiosol s
or propellant-free adm nistration of mcronized powders, for exanple,

i nhal ati on capsul es or other "dry powder" delivery systens. Excipients,
such as, .faor | &, .0r J.ant Er i, t

zer osor2yie, FHENE, fiquR BRELAP, Gocrlylmitd atiile ke 1Bs BafioSindiTh Sheh

pr eser \e¢ basis carf foawaits) grscludimgiphdririacedticglly arceptablecwds with irfsgaracacids, egbwder

i nhal er, . ' | ' 0L . pur.nases of
minal acy b Vot BE8S G o< hyRHIRR B ephitob i Bl By kot My PIRRTCR O
opt i nurpheaphdriclagidsarzidhe fike, laad gétherganitiacidrie.gdwithacstier tadaria, sbieginiefumaric,

i nhal at i gn. .t echni whieh i i.at r ! o) ki to
tho. usdrapic. 2T S BAS e IRRLBRONE) ol Bnckibhdiy, bEfloie, bBn B,
Nebul atgtemicyeicticvend otgndemacidsiamtshteilise.devi ces emitting a puffer spray

(Aut ohal er0), for netered aerosols, in particular in the case of powder

i nhal ers, a nunber of technical solutions are available (e.g. D skhalerO,
Rot adi Skisexpected thahedrepqurils of thetimvention may defrecovereship Ihgdrate eraobwateietmi The

Eur ope . i I j : | d I t he
oye, |t namySpfate, GURBEk REIE P desclbe s Mokiehier oBRpick EBnERing B corl Aol fg] |

st eri | énentionasd astaidvicraeitie emountdiiope ©r markipharinaseuticelly agesplghlsessabent ers
such a L 1.5.U Lie LS ; . i el udi ng
Dact er Ry A SO AR AROC TS (oA € S dTea BNER Sl ol s e
nitrate, benzal konium chloride or chlorhexidine, and thickening agents such
as hypr . j T | J | : so be
adm ni s?cgerﬁéddﬂ ggP %é@fﬁ ﬁg@ﬁp\fcﬁ%@{fg” ng @%%CK&%%%E?%E{?? t@éhi cle and
concenthegsausgofiBedresenes of aggmostricetarasy atpms seanrxird @8 agumhbes 86l ved in the
vehi cl ey J ' ; | b £

or eser EAEbAGERYH i or IUALANGISHIR P Enll e TRRT IO Epguogs al oo
Ther e aush digistergnizoragrand migurssitberegh es for the synthesis of the conpounds
with which the present invention is concerned, but all rely on known

chem stry, known to the synthetic organic chem st. Thus, conpounds

accor difrgrther Discussiemt i on can be synt hesi sed accordi ng to procedures

d i bed_,i it & . - kill ed
0 he Ay gtatbq By APERER ARl of o8 Eridhy Hildddl e CohesBEndie Oy ©
Edi t i orcaftwixylyacidsitoMichthey We @HWertediDy BABRCTILER26@TIseoI5omeVRn for so long as

o S i A LRSI i b Bl Ly o e 361
Kat r i t zdompousgs efithainvestiorsinduddnetsoniotha dsten hubplso s carespomdieg cathexylic Res.

"Chem r.PL literature sources identified by standard
liter at%ﬁ;ﬁygreo? S('ﬁ?‘;eﬂga%'rr#i ne or from secondary sources such as "Chem cal

Abstracts" or "Beilstein". The synthetic routes used in the preparation of

t he CO”%W@%?M%%J&%&O%%@%@?V%AOW may be adapted for the preparation of

anal ogous npoun ow ng Exanples illustrate the preparation of
speci fi ¢ cornpdthmcsnpdunds of theveventiom theihytirexamaiacuprfindlions ay apreipldrinding

thereof: Ab | at,] = tOF S @&&i;: M ate
Boc = tert- ﬁf@%%‘%@%@ﬁ%ﬁ 'ﬂagpgﬁ%trhgrfa%tt ea%lget%la\!}lﬂé)@)& met ?Fﬁ)’ﬁﬁgg‘%g DCE
= 1, 2-di chl dhebéasmofea FaREKNthgtpldessnamesireeturey| si | anosi de DVBO = di net hyl

sul foxide TFA = trifluoroacetic acid THF = tetrahydrofuran Na2CO3 = sodi um

carbonat e K2CO3 = pot assi um carbonate HCl = hydrochloric acid agq = aqueous
sol ut i offiesring conéziniog &t B@nBIPEA = di i sopropyl et hyl ami ne NaH = sodi um hydri de

NaOH = sodi Va0 X = sadi j t ,Q{)\y j _:}JT.CI_EJ T

sodi um cyano oérﬂo ﬁdﬁ%@%ﬁﬁg&f i@ggglmu%%ygr oﬁgﬁg‘%r oﬂffﬁygﬁp C EHS'E‘?‘( %%i um
on car bon TBNE and Brandumngy eaeh b§ Nt her TPAP = tetrapropyl ammoni um
perruthenate (C0Cl)2 = oxalyl chloride

" The radical -Y-L'-X"-[CH.],-
L' may be selected from:
(i) a bond;
(i) -O-, -S-, -C(=0)-, -5(=0)z-, ~NR'-, -C(=0)NR'-, -S(=0),NR"-,



21 N2 = nitrogen PyBop =
benzotri azol e-1-yl -oxy-tris-pyrrolidi no-phosphoni um hexaf |l uor ophosphat e

Na2804 =+p@dhdsrueosk phate Et 3N = tri et hyl am ne NH3 = anmpor<:BEMSLL3564
trimethyl chl orosil ane NHAC1L = amoni um chl oride L1AIH4A = |ithium al um ni um

hydride PyBrOP = Bromp-tris-pyrrolidif@ phosphoni umhexaf | uorophosphat e

My504 = magnesi UIRR K _NF&1§I(J-LG =NR' I I_||\t|-\h _car bon di oxi de EDCI
= N (3-D net hyl am noproEy )-N" - )%ﬁl cg%l-ﬁ)%ﬁal i m dﬁg(?ao)(_:hl oride Et20 =

di et hyl ether Li @RS(FD 2@%@@3 FOINRIGBINR' C{=Q)}EHadbeffzot r i azol e TLC =

thin i h t t
m_lg maly?alrI Ft;gzﬂaﬁ %aégycﬂgg'\ﬁ whbﬂemhd?rls‘d;r@m ﬂ%@ﬁ&%tr& hp&%aeﬁﬂﬁ oty onetry

mllinole(s) HPL Kxel Bf @Ritipgen élﬂt;‘g%’@@t m g éla%ﬁ?%)r?é‘@dﬁﬁﬁﬁlﬁ'v’aﬁ henbﬂum ear

magnet I C resonan r I t te
Gt or medi at o 1 NS0T e BORS. 6ol e B e e o

(2E) 3- 14- ( hydr otameRsiianghenyl | acryl ate WD 2008/ 040934PCTI GBZOO?/ 003504
(iii) an optionally substituted, straight or branched, C;-Cs alkylene, C,-Cg

alkenylene or C,-C; alkynylene radical which may optionally contain or terminate
in an ether (-0-), thicether (-S-) or amino (-NR*-) link wherein R" is hydrogen,
C4-C; alkyl, or a nitrogen substituent;

In the radical L', Alk' and Alk?, when present, may be selected from, for example,
"'CHz-, —CHchz-, —CHzCHzCHz-‘, “CHQO'. —CHQCH;;O-, "CH2CH2CH2)', and divalent
cyclopropyl, cyclopentyl and cyclohexy! radicals.

Also in the radical L', Q" may be, for example, 1,4-phenylene.

Also in the radical L’, m and p may both be 0, or n and p may be 0 while mis 1, orm, n
and p may all be 0.

Specific examples of the radical ~Y-L'-X"-[CH,],- are ~C(=0}-, —C(=O)NH-, -(CH2),-, -
(CH,),0-, -C(=0CHa)\-, -C(=O)(CH,),O-, -C(=0)NH(CHg).-, -C{(=O)NH(CH}),,O-

—E—O—(CHQ)WO—}— and ‘@7(@42)\”0_;_

whereinvis 1,2, 3ordandwis 1, 20r 3.

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, -NR;-, -S-, -O-, -C(=0)NR3-, -NR;C(=0)-, or -C(=0)O-, wherein
R3 is hydrogen, C,-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.CHz-, and divalent cyclopropyl, cyclopentyl and cyclohexyl radicals.



The title conpound was prepared by the foll ow ng nmet hodol ogy: St age 2
BH3 . THF THF Internediate A Stage 1 - Preparation of

44( 1E) - 3-weldoeeidaoss40xopr op- 1-en-1 -yl ] benzoi ¢ aci d 4- For mgdbhepmecosss d
(20g, 0.133nmpl1l) and K2CO3 (55g, 0.398npl1l) were added to water (350ni) and
cooled to 0-5C. Trinethyl phosphonoacettate (26nL, 0.160nol) was charged

dropwi se i Bk 106 89Ek] AR L AERET ALbEnAH AN AGE: o ienaacyien as

then warned a I'fred at ore

resul ting proydicdieteroarylvadichl havingekitodd ding mesebers, suai@awt@@mmnd t he tltle
product as a pale yellow solid (29.5g, quant). 1H NVR (300MHz, d6-DVS0) 6:
7.89-7.52 (5H, rr),659(1HdJ162Hz 3.7 (3H, s). Stage 2-

Prepar ati on SﬂeCIﬂEBWhpl(EQEﬁths[fﬂdi(iaiy'&r-éix%*éﬂh?r% eleétaisN acpﬁzﬁg-é))(\”‘int -er medi at e

A) Stage 1 _ _éﬂﬂ:tb dd _(ﬁg;'pr to
0-5C. Borane- l-%g#cg Pﬂ' br I% zg @idl %@rﬂgﬁ? *5d ed gpvmgse and
the reacti ofcRQ, dideLH®-warmto Rl and stirred for It was then quenched
with 1:1 10% HO aq/ THF, then the organics renoved |n vacuo The resi due was
extracted with EtOAc (2 x 50m.) and the combi ned organi cs washed with sat.
NaHCO3 sol ution (50nL) /Thgn brine (5 dried ( and concentrated in
vacuo to afford th@dtlct @ Now owﬁ@g—sm%. 1H NMR
(300MHz, CD30D) 6:“7.75=7. 70 (5H, n) 6754 (1H,"d =16. 2Hz), 4.64 (2H, s),
3.80 (3H, s). WD 2008/ 0409ﬁ4PCT/ GBZOO?/ 003504 24 Inter rreduate B: Met hyl

3[ 4- (Hydr oxymet hyl ) pjre IleUDanmc 0 The ti comound was
prepared by the fpo @‘ et hodo, og Crter medi4 ’

Preparation of néthy 4 (hydr oxymet hiypphenyl ] pf op acid (Internediate
B) Internmediate A (Bg, 15. 6mmmol ) and pal | adi um acetate (0.3g, 1.3mmol) were
added to 0.5N Nadiaqg (50nm.), purged with and stirred under hydrogen for
4.5h. Tha siraple siloset wbeonfidunds etithelinvention, des tadisal WASK§AHi- ih—CidM (30mL) ,
acidified to pH- 1 with 10% HC ag and extracted with Et0OAc (2 x 30nL). The
conbi ned organics were dried (MgSO4) and concentrated in vacuo to afford
the tithhe gstavdueup Bs a pale yellow solid (2.85g, 94% . 1H NVR (300MHz,

g:zoaf) D% ﬁ? :‘%_‘%E‘%‘@g‘_ ,ﬁﬁg Pfﬁﬂe&rﬁﬁh:%._%gig_‘zt@po&d%? tiZhveritibn ighfifollsHBie 5) ond- 92

or more intracellular carboxyesterase enzymes to a carboxylic acid group. Intracellular

carboxyesterase enzymes capable of hydrolysing the ester group of a Compound of the
invention to the corresponding acid include the three known human enzyme isotypes hCE-1,
hCE-2 and hCE-3. Although these are considered to be the main enzymes, other enzymes such
as biphenythydrolase (BPH) may also have a role in hydrolysing the ester. in general, if the
carboxyesterase hydrolyses the free amino acid ester to the parent acid it will, subject to the N-
carbonyl dependence of hCE-2 and hCE-3 discussed below, also hydrolyse the ester motif
when covalently conjugated to the HDAC inhibitor. Hence, the broken cell assay provides a
straightforward, quick and simple first screen for esters which have the required hydrolysis
profile. Ester motifs selected in that way may then be re-assayed in the same carboxyesterase
assay when conjugated to the inhibitor via the chosen conjugation chemistry, to confirm that it is
still a carboxyesterase substrate in that background.

Subject to the requirement that they be hydrolysable by intraceliular carboxyesterase enzymes,
examples of particular ester groups R, include those of formula -(C=0)OR; wherein Ry is
R20R21R220- wherein

(i) Rz is hydrogen or optionally substituted {(C;-Cs)alkyl-(Z")e-[(C+-Ca)alkyl]y- or (Co-
Cslalkenyl-(Z"),-[(C,-Cs)alkyl],- wherein a and b are independently 0 or 1 and Z' is —O-,



Internediate C. Methyl (2E)-3-1.3-(hydroxynethyl)ohenyllacnilic acid The
title conpound was prepared from 3-fornyl benzoic acid by the sane

met hodol ggy 2@pdods® neke I nternediate A NVR ( 300MHz pcCig®28)7/d63504. 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, & . WD 2008/ 040934PCT/ GB2007/ 003504

25 Internedigt grmem&niﬁﬁs WMSQWW@.JESHKW%MIdzﬁamag@ré:ma@pandenﬂﬁ he

title compound was prepared fromInternediate C by the same nethodol ogy
used to makd&yeiegar pe@ftealEy- 1H NVR (300MHz, de-DVBO) 6: 6.73-7.25(4H, n),
5.13(1H, t, J=5.7Hz), 476(2H d J=5. 7THz) , 360(3H m, 2.84 (2H, t,
J=7.5Hz), 2.62 (2H, m nt er nedi at e E: )é
( 2E) - 3- 15- (Wdroﬁ;w@mwmﬁm awtwnzﬂwbaewgﬂd %2'3@1"601 skt wheredn Reddound
Was prepar egydg émer{cgl@wwanaram@qga@ fi or m@m 4 OO, @R 003504
26 Stage 1 - Pre aration of g)ﬁ% oxo rop en-1-ylinicotinic
acid 6- Met hWtﬁlt%P'trﬁg@ focwhich Q%?ﬁ?& 25 9R)f ﬂ‘yﬁb'k%ﬂt‘ét?@ ”{95'8% ®I uti on
in toluene heferddihl ﬁ%;mb) \@em afiedb ttﬁbye«rcz?ﬁbté%é ) ringdystéinlof 8do wOERG a
ni trogen at rrgsp devfiec re(gctlfo% was hreat ed at ra(gdé\)n ? %h t hen all omgd to
O}

cool to RT &vs and Rord Re e N9RPSRLS NI RYFreRRIRY FRAt er (10nL) and

concentrated to dryness in vacuo to afford the product as a brown solid
(253 5- (Ribr oRgrraichiiny phan a9siber Wi e coroands Pt SHRGRIP SHEENSH (O e Th
conpl ex ( 1Mgbfiondlly subdiitbd rr@n@ﬁél’@dérb HAGHLESE FEbnDR Y B @ing BtofnsSdribidylicof
stage 1 product (11.6 und a nitrogen
at nosphere. C’Ffpé’c)g%'ﬁé‘f‘géﬁﬂmmr?gtt‘? AP &ng ép%ma%kqﬁ@ﬁg@ﬁ% quenched with 2N
HCl ag (20nlL). The THF was renoved in vacuo, the residue basified to pH- 9
coﬁm. néra‘?%%HéSQ kaﬁgeg@az; %%%t&E&%ﬁ&géﬁaﬁyiﬁ%twéeu&“&-%r “'pﬁs 023?@%3‘2”
( 2H, Q)Currlenﬂﬁpl(e%ﬁedtlé whbf&RJ@Eﬁctl@ééhtﬁ' Et hyI
3-f5- (Hydroxvnet hvl) avri di n- I I brobanoic acid HO
Macrophages are known to play a key role in inflammatory disorders through the release of
cytokines in particular TNFo and IL-1 (van Roon et al., Arthritis and Rheumatism , 2003, 1229-
1238). In rheumatoid arthritis they are major contributors to the maintenance of joint
inflammation and joint destruction. Macrophages are also involved in tumour growth and
development (Naldini and Carraro, Curr Drug Targets Inflamm Allergy, 2005, 3-8 ). Hence
agents that selectively target macrophage cell proliferation and function could be of value in the
treatment of cancer and autoimmune disease. Targeting specific cell types would be expected
to lead to reduced side-effects. The inventors have discovered a method of targeting inhibitors
to cells that express hCE-1, in particular macrophages and other celis derived from the myelo-
monocytic lineage such as monocytes, osteoclasts and dendritic cells, This is based on the
observation that the way in which the esterase motif is linked to the inhibitor determines whether
it is hydrolysed by all three human carboxylesterases or just by hCE-1, and hence whether or
not it accumulates in different cell types. Specifically it has been found that macrophages and
other cells derived from the myelo-monocytic lineage, both normal and cancerous, contain the
human carboxylesterase hCE-1 whereas other cell types do not. In the general formula (1) when
the nitrogen of the esterase motif R,CH(R2)NH- is not directly linked to a carbony! (-C(=0})-), ie
when Y is not a -C(=0), -C(=0)0- or -C(=O)NR;- radical, the ester will only be hydrolysed by
hCE-1 and hence the inhibitors selectively accumulate in macrophage-related cells.



O The title conpound was prepared fromlInternediate E by the sane
nmet hodol ogy used to nmake Internediate B. 1H NVR (300MHz, CDCI3) 6: 8.49(1H,

S), 7.65 &hHoodleaodsd. 7Hz) . 7.21 (1H, d, J=7.8Hz), 4.68 (shlygBloorsid (2H,
q, J=7.2Hz), 3.12 (2H, t, J=7.5Hz), 2.77(2K, t, J=7.2Hz), 1.24 (3H t,

J=7.2Hz). Internediate G Methyl 13

( 2E) - 3fH- A 2 I ridin-3-vlilacrvlic acid HOFl NOve WO

2008/ 0@6%@%@%%’%6%’%4 27 The title conmpound was prepared by the

f ol | owiSupjacttotbe odquirpment thalbe @st@r ProOpjRitbeNpOraysgtle, byHpipaceliulant er medi ate G
St age < i : I Il - h ensi on of
i ueeiion e ARl ARy ee, e ABHAY oD oo b Orb KRB clfbaliof HABE "
added vnacrephagalsalectivercampoeinded of one hour a sol ution of net hyl

6- met hyl ni coti nate (19.62g, 130mmmol) in Et20 (200nL). Once addition was

conpleted, the mxture was stirred for a further 3h. Excess |ithium

al um niExampesrdf @minemacid)sige chaids mgludeopwi se additi on of Et0Ac (40 nl). The
m Xt ur gV rged. usi hC&_ h [t quenched with
cat RS b ZE S SR b3 17 e AR enHEL 1 e added

( 500nL)3-, orifepymidyimetieyl enzy: phangigthv, Foruen 4rhydseybepeyl.ahgdni ¢ | ayer was
agai n deca ractj ane~p! r S W 00 Et OAC) .
The con@fﬁgﬁ%gﬁrﬁ?g% r%a’cdtrg vc\grﬁé?%géra?% n aSO4§ aklgg%gﬁ(%ﬁﬁigt ed to yield
t he dedgreups. pr oduct (13.6g, 85% . 1H NWR (300MHz, CDCI3) 6: 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-nethylnicotinal dehyde To a cool ed (ice bath)
sol ut i de eharaetarging gferp @lie natural agsyino agd, Brwhieh anyfumdionahigoemMey Res added
rrangan?&e&éhde (100g) in 10g portions over a period of 30 m nutes. The

m xture was warnmed to RT and stirred for 45 nminutes and was then filtered
through Celite. The residues were washed with DCM (500m.), and the conbi ned

DCM pord.h.0RsS r rated i ] ;

Co0n 2 BEAIE WRT6 B LG R G (O QLRS! i BN niefiiphiipy one
J=2. 4, @m0, pr B atarrs okrN(RIsammps [Wiere & jsa-hydipgercitageora (Criisia¥edt at i on
of net -n35r(16= b AR i . stage 2
product %ulpﬂzr?o; (}'g)i?r(1igg§m‘i$§|3/%é}l}’%bt&g? g%%gg%fﬁ{éﬁmgglkgaﬁégéa%w??% SngmI ).
The m xture was cooled (ice bath) and trinethyl phosphonoacetate (25ni,

a benzyl group substituted in the phenyl ring by a group of formula -OCH,CORg where Ry is
hydroxyl, amino, (C,-Cg)alkoxy, phenyl(C,-Cs)alkoxy, (Cs-Cs)alkylamine, di{{C4-Cealkyl)amino,
phenyl{C4-Cs)alkylamino, the residue of an amino acid or acid halide, ester or amide derivative
thereof, said residue being linked via an amide bond, said amino acid being selected from
glycine, a or B alanine, valine, leucine, isoleucine, phenylalanine, tyrosine, tryptophan, serine,
threonine, cysteine, methionine, asparagine, glutamine, lysine, histidine, arginine, glutamic acid,

and aspartic acid;

a heterocyclic(C4-Cg)alkyl group, either being unsubstituted or mono- or di-substituted in the
heterocyclic ring with halo, nitro, carboxy, (C4-Ce)alkoxy, cyano, (C-Cs)alkanoyl, trifluoromethyl
(C+-Celalkyl, hydroxy, formyl, amino, (C,-Cglalkylamino, di-(C4-Cg)alkylamino, mercapto, (C;-
Ce)alkylthio, hydroxy(C-Cs)alkyl, mercapto(Ci-Cs)alkyl or (C:-Celalkylphenylmethyl; and

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

each of R,, Ry and R; is independently hydrogen, (C+-Cg)alkyl, (Cz-Cglalkenyl, {Co-
Ce)alkynyl, phenyl(C4-Cg)alkyl, (C3-Cg)cycloalkyl; or

R, is hydrogen and R, and R, are independently pheny! or heteroaryl such as pyridyl; or



WO 2008/ 040934PCT/ GB2007/ 003504 28 154mmvol ) was added dropw se over a
period of 10 mnutes. The m xture was stirred for 5 m nutes and then warned
to RT andyétiudsiaebsior a further hour. The product was ceCiremedh/00ys04
filtration and washed with water (250nm.), then dried under vacuumto yield
t he desired product (15.708g, 73% overldtwo steps). 1H NVMR (300MHz, d6- DVSO0)
6: 8.74 (1H, d, J2.1 Hz), 808(1H dd, J=2.4, 8.1Hz), 7.66 (1H, d,
J=16.2Hz), 7.32 (1H, d, J=8.1Hz 74(1H d, J=16.2Hz), 3.73 (3H, s), 2.50
(3H, s). St&yds aydrogamneffarGaalion. (Gb-Graliapl, (Co-Celalkynyl, phenyl(Ci-Ce)alkyl, or (Cs-’

(2E) - 3- (6- Wﬁw&loéiwxér%%yéﬁo@h%?embhﬁﬂ{ mb%%oﬁ%t&ni@wkh%yc&re%hm&
product (10 éwas ad nCPBA (10 10. 7g,

4.7g, 147nm§¢f)“$ﬁt‘t ﬁl“'@é“tr%‘?q Pyl ra te@rmsrabaﬂedfefﬁseﬁychw B xture was
dried by addition of anhydrous magnesium sulfate, and filtered, washing
with a further_portion of DCM (200nL). The m xture was concentrated t hen

| oaded di r e®al §s 6t B tagather with teicatkonatem mwhish theyerapttacheddermet Higvelic: o

to yield th‘?ng% é%ﬁ}éggl&ﬁ&ntg%%%g, 94% . 1H NWR (300MHz, d6-DMVSO) 6:
8.70(1H, s), 7.68(1H, dd, J=1 7.9Hz), 7.59 (1H, d, J=16.2Hz), 7.52 (1H,
d, J=8.1Hz), 3. 74(3H s), 2.34(3H, s) Stage 5- Preparation of nethyl

2E)-3[6-(h | ed
(25 315 sy giod b1 202( T L h Tr ( S00mp) v

ea T 1T BOPOUCoReBlhiop dharotes FOSHTned It GinbBIoW SRHNAD RYJIPEETaE Roany

for 15 m nuiggetsindith ISIcaMBEABGNT 0 Whlch ey BFe Stidchéd fwnfanéycrbamgwr, the
sol ution was cooled (ice bath) and the m xture was guenched by caref ul

addi ti on of hetroqygliscsms. andBeistydropsa. b daib: halegerne e a&Qsl: (th Dom ( 3 x

500m.) th t
yield ¢ heezﬁﬁdﬁj@g"ﬁﬁﬁ”ﬁ@“ SRR T lorg. ey a3G 767

(1H, s), 7.8 (- Gragtkyf S@z&ﬁﬁ /?rylvﬁ(&ﬁs)ﬂ&‘enﬁ'zf@(%)a' PN¥2- (1H, d,

J=8. 1Hz), LQ-v wihbrdin? desemt %EDoGnald -@) -slrs@rdfedl ate
H  Met hyl 333%((%“5)?%&!’@&1?3%6%% dlmﬁ%r-ydrg?opgngl ¢ acid ;

The
title conpo®Ry ardWoeaipsenly afF"r"@m”l PRIk ApeCacydsakhyCr e)clé%‘i’\%kylalky'
met hodol ogy 9§© FodNg), @dt@J) aﬂ&eﬂy@k ilhét%rﬁ Sﬁﬂélb%anm@ll doub; wﬁicH4
565 ?éH s)%m@%@?gnqmtfgﬂéwwﬂwutedz seéne(wné&e S’uégtgumwdepg@enﬂxg
2008/ 040934@%&@%917h9&3§1@4ha?&énmm e, 81 £0,{C1-Cs)alkyl, -CONH,, -CONH(C;-
041- 1| sobut oxvet h¥ %Pgwr(ﬁ‘g am ne H2NYQ10r % ' he title co ougg &s
0

prepared by Gelrdk e by e HQH, (PekeIreriygroayt. -
n- propy! am r%cl _alakpedaie-d, amyntsogeth:%}am -NOS NH?DN %% bik@wiNies t he

s),

s “‘i’d‘i"s,"?%@s)eai?ylr)i?ﬁ%b?@r&ww iy c@r@fﬁ?@nﬁ Ay (G 53?1ﬁ5 ok
5.82 (2H, s)Cg)cyd6uikA0%, TR0 REnERHAYIPB8REA 30 Am inoacid internediates:

Examples of particular R, groups include hydrogen (the glycine “side chain”), benzyi, 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, cyclochexyl and
t-butoxymethyl.

For compounds of the invention which are to be administered systemically, esters with a siow
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 consegquent unwanted side effects. In the



nt. J1 R = cyclopentyl nt. J2 R=1t-butyl nt. J3 R=-=ethyl nt. J4 R = ally!

nt. J5 R = 2-nethylcyclopentyl nt. J6 R = indanyl nt. J7 R = norbonyl nt.

J8 R = 3-welhydgysdsopentyl nt. J9 R = benzyl nt. J10 R 3qiddodRemB5A! | no

nt. J11 R = ethyldinethylamno nt. J12 R = (+)-nmenthyl nt. J13 R =

(-)-menthyl t. KI R= cyclopentyl t. 12 R = t-butyl t. 1(3 R =

et hyl i . =, . = S .

ot hyl S}Uﬁeﬂ'ﬁ?%g%fﬁgls %V%Rgbrh |fr:{f?% P?Bﬁ% ﬁ?]ﬁﬁﬁ §irs dlﬁoﬁéaéoé\‘ﬂyor{ of th®aBha amino acid
ester ester is monosubstituted, ie R; is CH;R? (R* being the mono-substituent) then the esters

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

R2 is, for example, phenyl or cyclohexyl.

For macrophage selective compounds, side chains such as those of valine (ie ~CH{CHa),),
cyclohexylglycine (ie cyclohexyt), t-butylserine {ie —CH,O(t-Bu)), t-butylcysteine
(ie ~CH,S(t-Bu)), and phenylglycine (ie phenyl) are currently preferred.

One subset of the compounds of the invention has formula (lA):

«H —OH
R /—< :)——W
2}—N O (A

wherein W, R, and R; are as defined and further discussed above.

Another subset of the compounds of the invention has formula (IB):

AL
R, )W
" \_/ X (1B)

R

1

wherein W, R, and R; are as defined and further discussed above.

Yet another subset of the compounds of the invention has formula (IC):

_ N—OH
R, /_Q‘ W_< (IC)
)_ﬁ N 0

R,

wherein W, R, and R; are as defined and further discussed above,



Internediate L1 R = cyclopentyl Internediate L2 R = t-butyl Internediate M

R = cyclopentyl Internediate M2 R t-butyl ci H2Nhor-1) 0 HZN O
I nt er rediwbeodsoshdsier nediate R Internediate 7 | nt er pedi@i@0hbo3so O
2008/ 040934PCT/ GB2007/ 003504 31 Preparati on:

16

Alternative embodiments

The compounds of formula {1} of the invention are characterised by the attachment of the alpha
amino acid or esterase-hydrolysable alpha amino acid ester motif R'R*CHNH- to the ring
containing A, B and D via a linker radical -YL'X'[CH;),-. Instead of being N-linked in this way,
the alpha amino acid or esterase-hydrolysable alpha amino acid ester motif may be C-linked to
the ring containing A, B and D via a linker radical attached to its alpha carbon. Thus, an
alternative embodiment of the invention comprises compounds of formula (1) and saits, N-
oxides, hydrates and solvates thereof:

p\\B
YA — — (= ]
R-YA-L1 [CHZ]Z{D/j—W C(=0O)NHOH (1

wherein A, B, D, W L' and z are as defined and discussed above in relation to compounds of

formula (I)
Y2 is a bond, (C=0)-, -8(0;)-,~(C=0)NR3-, -NR3{(C=0)-, -S{O3)NR;3-, -NR3S(O5)-, or

-NR;(C=0)NRs-, wherein R3 and Rs are as defined and discussed above in relation te
compounds of formula (1); and

R is a radical of formula (X) or (Y)

R1 R1
: % HN B
RN
) -

wherein

R, as defined and discussed above in relation to compounds of formula (1), and

Rs is hydrogen; or optionally substituted C,-Cs alky!, C3-C; cycloalkyl, aryl or heteroaryl or -
{C=0)R;, -(C=0)OR;, or -{C=0)NR; wherein R; is as defined and discussed above in relation to

compounds of formula (1),

in compounds (1), when the nitrogen of the ester motif is substituted but not directly bonded to a
carbonyl i.e. when in formula X, Rs is not H, or a group linked to the nitrogen through a -C(=0)-,



The internedi ates above were prepared fromthe correspondi ng am noaci ds and
al cohol s according to the nethods descri bed bel ow. Method I. Met hod I1.
Met hod | I{yg 2068ha9b30€ 1. ROH EDCI, DVAP, DWVF Met hod! gcepresiot/idsesy f or
Internediate J1) Stage 1 - Preparation of cycl opentyl

(2S)- Kt ert but oxycar bonyl ) am nol | cycl ofiexypacetate To a sol ution of

(S)-2- t o?ng-@)Hﬂny I'ég:‘(;ge d%r?h oMl YKy ll'lﬂ?%?%él‘am(%%ﬂ?{ ree hnk]ag—é{n@bgg

in DI\/F cycl opent anol

21. 37m1‘6|(§0mmbrf-6(ﬁ@)N§7| meal(tqsmtrogpngztmﬁ)teraw.mﬂ&me-ﬁw L gelyibe was
war rred _ to give a
cl ear ol I earb‘} h%l':' seﬁgrh%{t?%edﬂ.'geth\;\%—@?]‘s %g ngﬁgggei@ rhalﬁl%é’ 8%m c phase
was dried (l\/gSO4) and concentrated in vacua The crude extract was purified

o oauct ganbg AP BIE PRty sty O Gy RRURCEL, BoHISh GriteRptentter, (11

ci) 0051cm<a(1ml¢ mejhyl, 8thys nf mHsomrppyricxs orsb cquntwjrcyﬁpheayzl JdrepgHpr pyyidyl. In
b epar AEgh R Do e e e A e e teger
(1 nt er R apmnmy s@hsdiyited Cpfoe alkyt such as mjhylﬁhﬁgﬂrﬁbisypmﬂ @r rks!évw,réepn DCM

L00m 5oty 0 Rt S, Dy,

reactlon was - S crude mxture

concent‘mw&uﬁdelkyiretﬁm&wcpeeglsm—@rWidyﬂ (Ce-CamlyDasyeh as benzyh |45 was
tritur This was further washed
Wi th Eqiﬂgﬂt%dpg%’?"t%ﬁ‘g%@”yﬁﬁe% HfyIR% B héthg: powder (7.78g, 65%. 1H

NVR (300MHz, de-DVBO) 6: 8.45 (3H, br s), 5.22 (1H, t), 3.28 (111, d),

195 1 Om%)}glgg erngannlqiléo(&C%R@% SLOMHRNEH'R, i€ ATREH dn flohdy

I nt er e - Est'er "fornation yi el d cycl opentyl

(25) - amub@%tpt@ddﬁh Fe@ﬁ@h%@ht%sfwfaﬂeetéﬂl or "(“Pﬁ'ﬁ@'lpm ate L1) To a slurry of
(S) - phenyl gl ycine (5g, 33.1mmol) in cycl ohexane (150nL) was added

cycl opentanol (29.84nlL, 331nmol) and p-toluene sulfonic acid (6.92g

36. 4rmofor.compeundsdl) wbishvase tof ba adsainistared systrraisallyy gsters wither slew faWonheat ed to

135C 1 QU GaLDLEE Rl 18 N sinbb 1ty ahe foss 1sDEcaBIS 6 BFe-YRtorkie fieRsboligmRT
| eadi ng to the precipi

ati1on te solid he solid was filtered and
washed Wetlfrﬁ@ttbmeﬁ@h ek targgt tﬁ@“@lﬁtﬁcﬁ isthergfase *W%%S%r ahd the gsipecahie r equi r ed

d a 6: 8. 82
Frza Ugt d"ﬁggﬁd? tlﬁp¥%@r0f Ma%gtissﬁé fAto tﬁé’bd}ﬂ/ﬁrdda&omeveg%)?\@??_' br - 5)

5.18 ( 1aq!mlnystratprrz whesihe est er is %then @@"( eppheﬁ')to th@etﬁrﬂ%ltlﬁur? C(é’i(@%ﬂ’ there By or

| nt er m% ?;Ein intRlian, & wit &&W@ésﬁr@lﬁle‘mat the ester has a rapid rate of esterase
[ (25)-2-{ enzyl oxy) car bonyl ] am no) - 3-t ert - but oxypr opano

sol ut | oHedRIEIp-MINBEFE SYSHYIE SXBRTYE afd FRISAvH LNWe séwq&r ng)é écaﬁqoa (259,

84. 65 0
4, S b R ey o oL i

The r ea®ethylenaii-d éa%% W&F‘ﬁ'%e%t@fsﬁﬁ"%ﬁd’esqlﬁ”ﬁédnqr&’a@@lﬁ tha%%th%gar%us

r enoveds jHatiRkl Br s Paftiof & ridgX9hteRVéRhlas althehylWrTyBidhdxyl figied bet ween wat er
and Et OAc. ! F?g orrlgg)r?lc pﬁag)eé?vvas d“easadﬁ %)4 gmd cgncgtrat ed in vacuo.

The crude extract was purified by col um chromat ography (25% Et OAC in

hept an6#ortdambbah@k e %éhf&mtmewamb baadmisisterdd @'sfemﬂéllyseé@% withelslow
dlrectly in the next Sﬁﬁe W t hout characterizati on. Cg - Pearatlon

of cycl GRAheprouviesierassAisavage se pratared( sinteinRr areiess 3‘)5 pt'ble 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
compounds of this invention, if the carbon adjacent to the alpha carbon of the alpha amino acid
ester ester is monosubstituted, ie R, is CHaR* (R* being the mono-substituent) 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.



Stage 1 product was dissolved in EtOAc (150nmL), treated with Pd(OH) 2 (10
nmol %9 and stirred under an atnosphere of hydrogen for 32h. Upon conpl etion,

t he cat alyetodaaogsenoved by filtration through celite apdridpoéidossoat e
concentrated in vacuo to yield the desired product as a clear oil (15.96q,
82% over two steps). 1H NWMR (300MHz, d& DVS0) 6: 5.17 (1H, t), 3.45 (1H,
m, 3.34 (2H, q), 1.90-1.50 (9H, br m, 1.08 (9H, s). WO

2008/ 040934PCT/ GB2007/ 003504 33 Characterisation: Internediate nunber
Cheni cdftilifigse Vet hod for preparation Anal ytical data J1 Cyclopentyl (2S)-

?THnog) qﬁgﬁg@%%m %emb?]o? @%@'&W '”%twé%@g%?é%ré @Hibit bs 03) , 5.22

tert- BLHQAC acsjty, ma\ﬁ@(rteyafbwrﬁwmratt@tt@abn&ntmdlseaszisuQMwancm. E§¢f sis,

( 2S) - agﬂg@%@%%@g&%@ }.@%%t gf'(%gh d?s'éawgcﬁ&%@él} id%] ngstﬁjchge Bamoﬁaaﬁ (3H,
(28) arﬁ&@@@@;w@tmmlt)qupels,l dtqwtmtqmtltmsraﬂmuswossdlg@asem ddd,
10, 5t Pgiey el pmataits Shdipeihaidd brffiisr 7L D), 022 00 AT m . 9k

2- Met hyl cycl opentyl (2S)- am no(cydohexyl)acetate I 1H NVR (300MHz,

d6- DVBGYyiff be finfdrslobbitndt the]s:p%cﬁik%bse %v@lefo:(éﬂﬂ' pa‘?ticular patient will depend upon a

variety of factors inciuding the activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of administration, route of administration, rate of
excretion, drug combination and the severity of the particular disease undergoing treatment.
Optimum dose levels and frequency of dosing will be determined by clinical trial. However, it is
expected that a typical dose will be in the range from about 6.001 to 50 mg per kg of body
weight.

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, methy! 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 propyi p-

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



J=2. 1 1z), 1.00-2.01 (20H, n), 0.90 (3H, d, J=5.7Hz). J6

2, 3-Di hydro-1Hinden-2-y1 (2S)- am no(cycl ohexyl)acetate | mz = 274.25

[ H] J7 Bboo¥edRbess2- 1Thept - 2- y1(28) am no(cycl ohexy) aq@ﬁﬁzoh7,ad3gd},INR
(300MHz, d6- DVS0) 6486(1H t, J=3.6Hz), 3.03 (1H, d, 3.9Hz), 2.22 (2H,
in), 0.93-1.70 (21H . J8 3-Met hyl cth opentyl (2S)-

o op s TR a@s&g;ﬁ@ghé S8 P B RN e YR e o o obimert

(2S) ar@raafcy cirdhertfoinadations avhichIrmRNMRUSSTIONMHE, dr%am\myersronal fomnulgtions (5H,

(5, " ead e i st Bl ety eeal b larBputheiatac

nane NﬁhdettSl’oﬁ’hqsmmeﬂa on Analytical data J10 2- Morpholin-4-ylethyl (2S)-
am no(cyclohexyl)acet ate I 1H NVR (300MHz, d6-DMSO) 6: 8.71 (31-1, br s),
4.47-4.62 (1H, m, 3.85- 4.00 (6H, m, 3.42-3.55 (4H, in), 3.15- 320(2H
m, 1. @rlom@i appicatign bylinbalatian, m}:q:'gmmay)be formulated for aerosol delivery for

example, by pressure-driven jet atomizers or ultrasonic atomizers, or preferably by propellant-
driven metered aerosols or propellant-free administration of micronized powders, for example,
inhalation capsules or other “dry powder” delivery systems. Excipients, such as, for example,
propellants (e.g. Frigen in the case of metered aerosols), surface-active substances,
emulsifiers, stabilizers, preservatives, flavorings, and fillers (e.g. lactose 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 O 505 321).

For topical application to the eye, the drug may be made up inio 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 chioride or chlorhexidine, and
thickening agents such as hypromellose 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 anaesthefic, preservative and buffering
agent can be dissoived 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;



J11 2-(Di net hyl am no)ethyl (2S)- am no(cycl ohexyl)acetate I 1H NVR (300MHz,
CDCI 3) 6: 4.20- 4.29 (3H, m, 2.60 (2H, t, J=6.0Hz), 2.30 (6H, s),

1.52- 1. 8Gy6GhbsmaNe3a 1. 05- 1.25 (5H, m). J12 (1 S, 2R 53) - BchRARIOMYIs0D-
met hyl cycl ohexyl (2S)- am no(cycl ohexyl)acetate I 1H NVR (300MHz, d6- DVS0)
6:8.24 (3H, br s), 7.47 (2H, d, J=7.8R@9), 7.12 (2H, d, J=7.8Hz), 4.65-4.73

1H, : - i - . 6 =6 3Hz) ,
.71 ( SPpmEhehsld offori rarinay i, aesrd Mgy R G Bhode Herllbodf B 1 L 2sy -
ﬁ]{m no( ggpmromkcy Chewistrut, @" |Ecgticm (Pemm@oMA-R. Kﬂmtzz)y;crewé @rtides|surl gé )fm@slienz |3

Z = ”ru; M N - . M el oY , . -
1.94 (1%&‘,‘5%7,' .cé'slt%,é d’ %N:i%’."z{,gEs?@’ﬂ@@ﬁ%ﬁ%%ﬁf&}'ﬂ?ﬁ%@%
t er t - Bgtapdand-lteraciaseasci@smnine pairors sacandan/ sSPUREs BUb AP Heftamical Apsiagiy] or -
L' I e .ﬂ Y L e = o~ . ’
.7 (4ppIsE Z*é BNy MEepdraich Sans EbtoBindglor 1o Baripies
0. 88 ( &elowomay be agaptex oy theoprepratigrhefmnagous corappundat e | 1H NVR ( 300MHz,
d6-DVS0) 6: 8.58 (2H, br s), 4.64 (1H, d, J=7.6Hz), 2.43 (1H, br s), 2.28

(2H, br s), 1.99 (1H m, 1.79-1.02 (10H, n), 0.93-0.87 (6H mM. K5
2, 3- Di Apafdioviag Fxdarples ljustiate bedreraration of specific compounds of the invention, and

the HDAC inhibitory properties thereof:

Abbreviations

MeOH = methanol

EtOH = ethanol

EtOAc = ethyi acetate

Boc = terf-butoxycarbonyi

DCM = dichloromethane

DMF = dimethylformamide

DCE = 1,2-dichloroethane

TMSOK = potassium trimethylsilanoside
DMSOQ = dimethyl sulfoxide

TFA = trifluorcacetic acid

THF = tetrahydrofuran

Na,CQj; = 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 cyancborohydride
NaHCO; = sodium hydrogen carbonate
Pd/C = palladium on carbon

TBME = tert-butyl methyl ether

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



1H NMR (300MHz, d6-DMBO) 6:8.72 (3H, br s), 7.25 (2H, br s), 7.18 (2H, br
s), 5.55 (1H, bra), 3.80 (1H, bra), 3.33 (2H, dd, J=6.5, 16.3Hz), 2.99 (2H,

t, J=16. 20080046953 1- 55 (3H m, 0.82 (6H, s). WO PCT/GB2007/003504
2008/ 040934PCT/ (B2007/ 003504 35 Internedi ate nunber Chem cal nane Met hod

for preparation Analytical data K6 2- (& nmethyl am no)ethyl L-leucinate | 114
NVR w%’“ﬁinr 13) 6: 3.50- 3.40 (2H, m, 2.94 (2H, s), 2.52 (2H t,
J=5. 4Hz)? a 1H nm, 1.35 (1H m, 0.93-0.82(1214, m. K7 (i

R, 2S, 5WyBopl=sgnzoiniel&-1-y-oxyHimemRmoddiodehosghbeiunMsERaflgeroghdsphate

et hyl QYL 58N Sebhiuki dfitfkdat €
Et;N = triethylamine
NH; = ammonia
TMSCI = frimethylchlorosilane
NH,C! = ammonium chloride
LiAIH, = lithium aluminium hydride
PyBrOP = Bromo-tris-pyrrolidino phosphoniumhexafluorophosphate
MgSO, = magnesium sulfate
"BuLi = n-butyllithium
CO, = carbon dioxide
EDCI = N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
Et,C = diethyl ether
LiOH = lithium hydroxide
HOBt = 1-hydroxybenzotriazole
TLC = thin layer chromatography
LCMS = liguid chromatography / mass spectrometry
mL = millilitre(s)
g = gramy(s)
mg = milligram(s)
mol = mole(s)
mmol = millimole(s)
HPLC = high performance liquid chromatography
NMR = nuclear magnetic resonance
RT = room temperature
h = hour(s)



8.73 (1H, br s),

(2H, br s), 4.70 (1H, dt,
1.82 (2H, m,
J=10. 9Hz)wo 2008M48840. 82 ( 13H,

J=5. 4,
1.80-1.55 (5H, m,
m,

1. 46-
0.70 (3H, d,

10. 9Hz), 3.91 (1H
1.35 (2H, m),

t, J=8.7Hz), 1.92-
1.02 (2H, t,

J=8. 7THCY/GH2007Dpa30apent vl

[l 1H NVR (300MHz, d6-DMS0) 6: 8.82 am no(phenyl)acetate (2H, br

Scaffold intermediates:

HO
= OMe
0
Intermediate A
HO OMe
O
Intermediate D
HO | =
N A2 OMe
0
Intermediate G
Preparation:

Intermediate A:

7.47 (71-1,

HO

HO

22

OMe

0

Intermediate B

Intermediate E

N. = OMe

0]
intermediate H

Methyl (25)-3-[4-(hvdroxymethyliphenyl]acrylate

RO
= CMe

o}

HO\/©\¢YOMe

0
Intermediate C

HO |\
- E
N/ QEt

0
Intermediate F

H, N OJ\ O/Y

Intermediate |



m, 7.11 (2H, d), 5.25 (1H, bra), 5.18 (1H, m, 2.29 (3H, s), 1.87-1.36

(8H, m. L2 tert-Butyl (2S)-am no(phenyl)acetate Comrercial source n/a
ML Cycl opgifbsdqyal i nate | mz = 186 [ MrHr; 1H NMR (SOWGMOO-”Q@SQNSO) 6:
8.26 (1H, br s), 7.49 (2H, d, J=8.1Hz), 7.13 (2H, d, J=8

(1H, t, J=5.5Hz), 3.86 (1H, br s), 23

The title compound was prepared by the following methodology:

MeO~ 0
0 r: O,P\/COzMe
o © N HO
_o K,CO,, H,0 - OMe
Stage 1 0
Stage 2 BH, . THF
THF
Y
HO
o OMe
o

Intermediate A

Stage 1 - Preparation of 4-[(1E}-3-methoxy-3-oxoprop-1-en-1-yllbenzcic 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-DMSO0) &:
7.89-7.52 (5H, m), 6.58 (1H, d, J=16.2Hz), 3.7 (3H, s).

Stage 2 — Preparation of methyl (2E)-3-[4-(hydroxymethyi)phenyl]acrylate (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. NaHCQO; solution (50mL) then brine (50mL), dried {(MgS0,) 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).



3.42 (1H, br s), 2.29 (3H, s), 2.13 (1H, td, J=6.9, 4.7Hz),
1.90-1,79(214, m, 1.70-1.57(61-1, n), 0.98 (3H, d, J=7.0Hz), 0.94
(314, d, wetoddHaps4 M2 tert-Butyl L-valinate Conmercial BOTGB2007/08338
tert-Butyl L-1soleucinate Commercial source n/a 0 Cycl opentyl
O-ted-butyl-L-serinate Il 1H NVR (30@#Hz, d6- DMSO) 6:5.17

intermediate B:

Methyt 3-[4-(Hydroxymethyl)phenyl]propanoic acid

HO
OMe

0

The title compound was prepared by the following methodology:

HO Pd(OAc),, H,, NaOH HO
- OMe - OMe
Stage 1

0 ¢

Intermdiate A Intermediate B

‘Stage 1 —Preparation of methyl 3-{4-(hydroxymethyl)phenyl]propanoic acid (Intermediate B)
Intermediate A (3g, 15.6mmol) and palladium acetate (0.3g, 1.3mmol) were added to 0.5N
NaOH,, (50mL), purged with and stirred under hydrogen for 4.5h. The reaction was filtered
through celite, washed with DCM (30mL), acidified to pH ~ 1 with 10% HCl,, and extracted with
EtOAc (2 x 30mL). The combined organics were dried (MgSQ,) and concentrated in vacuo to
afford the title product as a pale yellow solid (2.85g, 94%). 'H NMR (300MHz, CD;0D) 6: 7.25
(4H, ABq, J=10.9, 22.9Hz), 4.57 (2H, s), 3.68 (3H, 8), 2.92 (2H, 1, J=8.8Hz), 2.60 (2H, t,
J=9.8Hz).

intermediate C:
Methyl {2E)-3-[3-(hydroxymethyl)phenyliacrylic acid

HOV@\/W/OME

o)

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

'H NMR (300MHz, CDCl3) 8: 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).



(1H, t), 3.45 (1H, m, 3.34 (2H, q), 1.90-1.50 (914, br m, 1.08 (9H,
s). P Methyl L-tryptophanate Commercial source n/a Q Cyclopentyl (2R)- |

11-1 NMR é%()%hg—% 13) 6: 8.63 (314, anino(cycl ohexylp@gghagoossds O 22
(1H, m, (1|—|9 . 08- 0.90 (19H, m. R Q/clopentyl Dl euci nate |

114 NMR (300MHz, CDCI3) 6 8.90 (3H, 25s), 5.28 (1H, m), 3.97 (1H m,

2.10- Intermediate D:

Methyl 3-[3-{Hvdroxymethyl)phenvllpropaneic acid

HO\/Q\/WOMe

0

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

'H NMR (300MHz, ds-DMSQ) &: 6.73-7.25 (4H, m), 5.13 (1H, t, J=5.7Hz), 4,76 (2H, d, J=5.7THz),
3.60 (3H, m), 2.84 (2H, t, J=7.5Hz), 2.62 {2H, m, J=7.5Hz).

intermediate E:
Ethvi (2E)-3-[5-(Hydroxymethypyridin-2-yllacnyic acid

The title compound was prepared by the following methodology:

0§/ﬁ\05t Ac,O

Stage 1 N

HO x
HO |

Y

AN/

BH3.THF

Stage 2
¢ THF

Intermediate E



1.50 (11H, m, 1.01 (6H d, J=4.5Hz). WD 2008/ 040934PCT/ GB2007/ 003504 36
I nt er medi ate nunber Chem cal nane Method for preparation Analytical data S

Cycl opentwbzg‘;sﬁm%butyl -D-serinate In 1H NVR (300MHz, Cheh®g2%idssed (1H,
n, 0 (3H, m, 1.90- 1 39 (8H, m, 1.09 (9FI, s). T Cyclopentyl (2R)- -
am no(phenyl)acet ate | 1H NMR (300M26, d6- DIVBO) 6. 880 (2H, br s), 8.74

(31 oprede 1 "’Té%%g‘?é\ﬁ*‘%ﬂ@e““g’@“3 oy A e, e | 2 & 200
( MitHr ; 61M|emmcetymgm (5¢ @Bmosﬂ)arsi etByl ghyogaste (59"/@)010“9” Fotojuepe —8.7mk5. 7Hz) |
5.21-4, 4&91%%”\%@@%%& ﬁﬁAé@,zsﬁﬂ_a arld §ift eﬁ%]ﬁdeF a nrirogeﬁ 'é'ﬁ’ﬁosgﬂergﬁ helre'ééhc(rp"' n')

1.00 (9 o] enty erazin | car boxyl at e
NI\/R ( 30GEtheatedmE139° stor?hzﬁrmn a;"owgd @cswolha) T yvary Thp e praction was then 4. 97 (2H

s) , 4. g@ i r%g v%@-."\!vatg%(wﬁ’ﬂ_géncf &%ce”ﬁateéé@%%ﬁ"m %fu@to%‘ﬂfon(d]{hb pPducad® (1H,

t he above | nternedi at es
wer e u@é@lﬂm w'@@hﬁw@ogdu@(ﬁﬂa?%%&ﬂl .ons as free bases. To an individual
skilled in the art, it will be apparent that each free base can be prepared
prepared by tltratlon of the salts described above with a suitable

i nor gafifegehds Ereragationrdetiy! (ﬂg}-&r{@(@ydlexymethyl)pyndm—2 yljacrylaie (Intermediate E)
(2S) - 1@bRarkl i cémkliéxwwwu@m D0RAFBN whisRidkd YIpNARNY lal shithf @R deasm noOl

(phenvnacet at e
product (11.6g, 52mmol) in THF {100mL)}, under a nitrogen atmosphere. The reaction was

stirred at RT for 1.5h then quenched with 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 (MgSO,) then concentrated /n vacuo to afford the crude product
as a brown oil. Purification by column chromatography gave the desired product as a yeliow
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, 1).

Intermediate F:
Ethyl 3-[5-(HydroxymethyDpyridin-2-yllpropanoic acid

HO I ==
P OEt
N

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

'H NMR (300MHz, CDCls) &: 8.49 (1H, s), 7.65 (1H, d, J=5.7Hz), 7.21 (1H, d, J=7.8Hz), 468
(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).

Intermediate G:

Methyl (2E)-3-[6-(Hydroxymethyl)pyridin-3-yllacrylic acid

HO I\
Na 2 =~ OMe

o




"I \\OH 00 WO 2008/ 040934PCT/ GB2007/ 003504 37 The title conpound was

prepared by the foll ow ng net hodol ogy: ) SO00I3, toluene DVF H)
I nter ”Ed'ﬁ%f‘zobimﬁyﬂ di ne, DCM | Intermediate | EDCl, pgdqigadabddsoPCM
Stage 1 eparation of 3-formyl benzenesul fonate sodi um salt Benzal dehyde

(109, 94mvol ) was added dropwi se to 2028 sul fur trioxide in fumng sulfuric

id (2 i ntaini th
Feact i onRRRePhE WEE P S R PRI B BB POTC 2T 40C for 18n.

The reaction was then quenched onto ice (609) and the aqueous extracted
wi th Et0Ac (100ni). The aqueous phase was treated wwth CaCO3 until the

evol ution ceasealA!fipttLO- 6) . sul tant prveespiM ate wa N tered,
washed wit and ate b |e Gy t h "NgZCIR~—Tt0 pH - N'8/ The
precipitate wagytenoved flltratlon theflltrafe evaporated to

dryness in vacuo. The resi due was washed with MeOH, filtergd gnd the

washi ngs concentrated to give the desired product as a \mj_q,'e olid (7.94q,

81% . 1H NWMR (300MHz, CD30D) 6: 9.88 (1H, s), 8.19 (1H, m&d’ e([2édagedd) ,

7.63 (1H, t, J=7.8Hz). Stage 2- Preparation of

3-[ (1E) - 3- net hoxy- 3- oxopr op- 1- en- 1-yl | benzenesul f onat e SOdI um salt Stage 1

product (13.8g, 66mmvol) and K2CO3 (18.3g, 132mvl) were dissolved in water

(70m.). Trimethyl phosphonoacetate (14.51g, 80mmol) was added dropw se and

the reaet Of Jtirred at RTehorHFl5h. *é*resulti ng preshpicthat e Wasifiltered,

washed wit N "¢ i ed—mvacuqg, N B 046934PCTGB20 048

afford the desired fproduct 8%% white soI id&5. 759, 3%9%° 1H NWR (300

d6-Dvs0) 5: 7.84 (1H, s), 7.65-7.70 (3H, m, 7.40 (1H, t, J=7.5Hz),

6. 60( 1k, d,ntgmedpted{y;) 3. 73 (1H, s). Stage 3 - Preparation of nethyl

(2E)-313-({[(1S)-2-(cycl opentyl oxy) - 2- oxo- 1-

phenyl et hyl ] am no} sul f onyl ) phenyl i acryl ate Stage 2 product (5.75g, 22muol)

was added to toluene (17.5nL) and DMF (6 drops) under an atnosphere of

ni t r ogedtagaii-orrgpargtien el @methylpwidin- 36’9%8}10{2@15 added dropwi se then the

reacti SR I 4, s and

tho rea oo S Bl il R ny A dHas, 1RGO IEERD LANPR) b7 ioRES

concentacwteéd'fat eanaklprvesa peried elome rwuymsr)wp% of mathyhthmetiydnicalinated19-649.i n DoM

(7n) aﬂéb ﬁétﬁ)?cﬁﬂuﬂtbﬁ& ?ﬂdztkdﬁtﬁém;ﬁéted Like (’rﬁxt@:%gﬂas‘lstﬁt'm‘%r)afuﬂher

pyri di ne . The reaction was stirred for at RT and

t hen codf pﬁz@tl@mum@wvmayqrﬁemmeamdtwedrpwﬁaaédlg@bafr%tpé‘@ (ﬁ%mk)een

Et 0Ac (Bt ,gma_a RS Qu wat er

(50n.), sat }tj(;l'gt@egyl@eljé%m%%nt agg@%ﬁeﬁ%&??gﬁn{ thgn drlegﬁﬁm%ts}&&@and

concentﬁ5§9f@él) i Fhagtbergat layerryasr C@n@dpa%ﬁ&Aca@aSaaqﬁ@m(éwrm Tghf rwfgre wWasy .
4&%&1 o'FUuslyS% 91940r ar'? E?a?éf ﬂéé 88aiRWecanted. The extraction procedure was

(2E) 343- (W ope - 2- 0X0- 1-

phenyl e'lelf\‘?ﬂitFﬁﬁ*'ﬁ% %ﬁb&@ﬁ%h@h@/ﬁ"ﬁ@'ﬂ%’ Pgagisi extragty pera dipbidMaIOq) and 7,

4mol ) aiehtdt8d Wlél@%é’@e&%d@?&ucgﬁ@”@y B5NEIA mdﬂee@oomamm@gm 8(3b7(1 ﬁrrL)

and heated at ref reacti on was cooled, quenched to p

with 109 H@Péﬂ"aﬁ%%&ﬂr%&l"élﬂ 7VU|4I(HHD$M‘(723"!?) 2568 (2H. Bhe- %W'b'\ §&d or gani cs
were washed with 10% HC ag (40nmL) then brine (40m), dried (MgSO™4) and

concentrated in vacuo to afford a brown oil (1.199, 73%. mz = 428 [MHr.
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, CDCI3) &: 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; (55g,
398mmol). The mixture was cooled (ice bath} and trimethylphosphonoacetate (25mL.,



Stage 5 - Preparation of cyclopentyl

(2S)-{[(3-{(1E)-3-[(1-isobut oxyet hoxy)am no] - 3- oxopr op- 1-

en- 1- yf | phenyds)eodsfionyl ] am no) (phenyl ) acet ate Stage 4 protuwgH20(7i00i5g,
2.8mml ), EDC (0.64g, 3.3mvol) and HOBt (0.45g, 3.3mvl) were added to DCM
(10m.) and stirred at Rl for 30 minute Intermediate | (2.0n, 14nmol) and

tri et hylsamnit®) was di8ed didhmad avéﬁ@r;fénad@ﬁﬁb Afitdd) Thé ARGlieO asSStied &8t sat RT for

1.5h. The reaction was separated with water, the_aqueous hase extracted

wi th DONN¢teeARy ﬂlﬁﬁd"%rﬁ'édé‘b%laﬁé&t'@%%|aJ§m&‘i5r‘i‘8é'htTP§PBH’UFh eisctedRY crude
mat er i Fitrafes aﬁal %fsheepwm/wgtek wmmcr_lp RERERY @W&Vvédﬁuﬂftﬁ@iélh fHéQierréijt@Hu@ts a

b | .
oyel opdiR-7Hee, TFaques i aiegaH N GROMHEd) S5 Bb L dh 55 112), 8.08
yl] phemym}ewIJLQQymnkﬁ?Pchqeﬂya )ﬁqstzﬁlszCM@@PlPB eJ-B)w&gaam BIHp O gkt 212 7 O,

0.31mmol ) was di ssolved in anhydrous I n di oxane (0.16ni,
0. 63mot A3 (s ShdPOd3Hn%l- t he reacti on stlrred at RT for 1h. The reaction was
WO 2008/ 040934PCT/ GB2007/ 003504 39 concentrated to dryness in vacuo to
afford a brown solid. Purification by preparative HPLC fforded a yel |l ow

sol i d (S434p 4 sdireraratign g mathy) (2L=bio-mpty1-gydonyrigigeiyl)acinete NvR (300MHz,
C' 6- OMg) aﬁsolJt;o%f (sﬂalde 35;9rodl.7ct @ﬁ) dc%ls?mnm) in ﬁc@ﬁ(z('s@alﬂu das éad&i rablPBA 10. 5§ ( 1H,

7. 8H
The f olqlod{& r‘i’g7%>3577‘i5'f“é’9 "\’7\5}'%3 B‘?@%%‘@réﬁef’i@d Pabhé%{ng hﬁé‘ﬂ'ﬁ&@o‘?’%‘}ﬂed bg/ Exarrpl e
R Chemigeation aN&nH B/ﬁioﬁlfs%néélﬁm@ﬂ@te% mfelré‘cﬁlwa@mhg with 2QuehstRftionlof DCM

(2S) cycl ohexyl
L ETES Y S s s was s irapd Ao oaded AR nip e F 3PS MB ARt ot at o

E2/+HHi , eliltedvith ﬁ@%@h%ﬁan@%@@ yi6ld the dékirbd PredLRI( 10860, $4% 5 'K NMR (900MHZ6
( S)ds-DMSO)Ig 8.70( )H s), 768(1H0§d J=1.3, 7.9Hz), 7.59 (1H, d, J=16.2Hz), 7.52 (1H, d,
J=8.1Hz), 3.74 (3H, s), 2.34 (3H, s).

Stage 5 - Preparation of methyl (2E}-3-{6-(hydroxymethyl)pyridin-3-ylJacrylate (Intermediate G)
To a cooled (ice bath) solution of stage 4 product (24.60g, 127mmol) in THF {500mL) was
added trifluoroacetic anhydride (25mL, 180mmol). The mixture was stirred for 15 minutes and
then warmed to RT. After stirring for 1 hour, the solution was cooled (ice bath) and the mixture
was quenched by careful addition of sat NaHCO, (1000mL). The product was extracted with
DCM ( 3 x 500mL) then purified by flash column chromatography (10% MeOH in DCM) to yield
the desired product (13.97g, 57%). 'H NMR {300MHz, CDCl;) : 8.70 (1H, s), 7.87 (1H, dd,
J=2.1, 8.1Hz), 7.71 (1H, d, J=16.2Hz), 7.32 (1H, d, J=8.1Hz), 8.52 (1H, d, J=15.9Hz), 4.81 (2H,
s), 3.85 (3H, s).

Intermediate H:

Methvl 3-[6-{Hydroxymethyhpyridin-3-vilpropanoic acid

N._.= OMe

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

'H NMR (300MHz, CDCl3) 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).



(44, m, 8.30 (1H, d), 10.82 (1H s). 3 ..,....( Cyclopentyl
N- ( 3 [(1E) 3- (hydr oxyam no) - 3- oxopr op- 1- en- Kl LCVS purity >95% mz =
425 [ MrH] & %E@% 1-yl ] phenyl }sul fonyl)-L-I euci nate l{&qgmm.ggopvsm

6: 0. 80 1.20-1.71 (11H, ), 3.74 (1H in), 4.69 (1H m, 6.56
(1H, d, J=15.9Hz), 7.48- 7.84 (4H, 209, 7.90 (1H, s), 8.39 (1H d,
J=9Hz), 9.13 (1H, s), 10.82 (1H, s). 4

Intermediate I:
O-(1-lsobutoxyethylhydroxylamine

HZN\O/LO/Y

The title compound was prepared by the following methodology:

1. TFA, EtOAc J\
N—0M + S O/\l/ HzN‘\O 5
2. K,C0O,, n-propylamine

Intermediate |

Intermediate | was prepared foliowing the methodology described in WO 01/60785.
TH NMR (300MHz, ds-DMSQ) &: 0.85 (6H, d), 1.15 (3H, d), 1.75 (1H, m), 3.18 (1H, dd), 3.42
(1H, dd), 4.53 (1H, g}, 5.82 (2H, s).



Cycl opentyl O-tert-butyl-N({3- z LCMS purity >95% rn/ = jc
[ (1E) - 3- (hydroxyam no)-3- 455 (MtH)+; 1H NMR (i) oxoprop-1l-en-1-
yl i phenylyaubésanysy- L- seri nate (300MHz, ds-DVS0) 6: 1. OkcTicH005003504
1.33-1.75 (84, m, 3 32-3 48 (2H, m, 6.56 (11-1, d, J=15.9Hz),
7.49-7.63 (2H, m), 7.79 (21-1, t), 8.3 (1H, d, J=9.3Hz), 9.13 (1H, s),
10. 83 Aminbabld iftermedBie08/ 040934PCT/ GB20071003504 40 Exanpl e 5:
Cycl opentyl (2S)-cvcl ohexvl({3-111E1-3-(hydronfamn no)-3-oxoorop-1-en-1-
VI | benzovl | am no) acet ate

Int. J1 R = cyclopentyl

Int. J2 R = t-butyl
Int. J3R = ethyl
Int. J4 R =allyl Int. K1 R = cyclopentyl
Int. J5 R = 2-methylcyclopentyl Int. K2 R = t-butyl
Int. J6 R = indanyl Int. K3 R = ethylmorpholino
Int. J7 R = norbonyt Int. K4 R = norbonyl
O Int. J8 R = 3-methylcyclopentyl HN Or Int. K5 R = indanyl
HN R Int. J3 R = benzyl 2 Int. K& R = ethyldimethylamino
O Int. J10 R = ethyimorpholine O Int. K7 R = {-)}-menthyl

Int. J11 R = ethyldimethylamino
Int. J12 R = {+}-menthyl
Int. J13 R = {-)}-menthyl

O.
H.N R NN O
H,N R d ) \K
e

O,
0
Intermediate L1 R = cyclopentyl Intermediate M1 R = cyclopentyl .
Intermediate L2 R = t-butyl Intermediate M2 R = t-butyl Intermediate N

) < NH O
o o
o YD)
i H,N o

G
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The title conpound was prepared by the foll ow ng nmet hodol ogy: St age 2
la) 500 2, toluene, DIVFb) Internediate J1, pyridine, DCM 1

| nt er medi ‘" EDCl, HOBt, Et3N, DCM Exa

Pr epar atl‘gxrﬁg(#s@B%?lE) 3- et hoxy 3- oxoprop- 1-en-1- yI]ngchg{(%mEg?aﬁsoa

3- Car boxybenzal dehyde (25g, 0.167np0l) mnd K2003 (69g, 0.499npl) were added
to water (250nmL) and cooled to 0-5C. Trinethyl phosphonoacetate (32.3m,

0. 2nol ) was charged dropw se nmai ntaining the reaction tenperature bel ow
15C. Tfmepaa'amdd on was warmed and stirred at RT for 17h. The m xture was
acidifi ilter | j ' uct as
an of £ TRiMETREHtae pame o PlerBRs R bitetBaind SlokRRe ahBBlePhaE' o 5
6: 8. 23:c¢drtﬁng$c)the&n%odﬂﬂbscﬂbedlbéloﬁHz), 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 (31-1, s). WO

2008/ 040934PCT/ GL12007/ 003504 41 Stage 2 - Preparation of nethyl

(2E) - 3-¥&@nofif (1S) - 1- cycl ohexyl- 2- (cycl opent yl oxy) - 2-

oxoet hyl i car banoyl } phenypacryl ate Stage 1 product (5g, 24mvl) was added to
tol uene (20 nd DMF (6 drops) under at nosphere of nitro . Thi onyl
chl ori de (50 ) 72rrrm¢tggewa@1 charged dr i Se to ddgezreaction ich was

t hen heatledjat] r gf | UXIDBhwablbme 1he ~Lleadt i bnowas g cool ed andlconcentrat ed
to dryné€s §)}ILIﬂ Vv cua thejbhpem due V\IaSO,g\IIHSS |'Ved |Fr|m&t};@%uene”€’4*@?‘rt) Filtered
and the filtrat® concentrated to give theoproduct as a pale yellow solid
(6.1g, >100% - sone DVF). Internediate J1 (0.5g, 1.9mvl) was added to
pyridine (1nm) and DCM (10nm.). The pale yellow solid (0.51g, 2.3nmmol) was
di ssol vM#heph DCM (5nl) and charged to the reaction which was stirred for
18h at RT. It was then concentrated to dryness in vacuo and the residue
separ at edbet ween Et 0Ac (20nL) and 1 HCl al (20nlL). The organi c phase was

washed wat egmggggg;_) sat. Nafi olution (20nL) and brine (20nL) then
concentrafed i A~vacda—t-e-af f ke prodyct as a yellow oil (0.83g,
quant . un"ThE WA BEPRed t h t®NiPWg Rext stage without further

purification or characterization. Stagé 3- Preparation of
(2E)-3-(3-{[(18)-1-cycl ohexyl-2-(cycl opentyl oxy) - 2-

oxoet hyl ] car banoyl } phenypacrylic acid Stage 2 product (0.83g, 2.0nmol) and
lithi umykdinde (1.34g, 10mmol) were added to pyridine (8.3nm) and heated at
reflux for 3 days. The reaction was cool ed, quenched to pH- 1 with 10%
HC aq and extract with DCM (2 x 20nL). The c i ned organi CS were shed
with 10%Hdaq(8ﬁ_) thep hrine (20ni), dried 504) g (Bpnentra}tgﬁln
vacua to affor@l rom‘m_ﬁf_&ﬂ&_g. 23% ovem t ee stepsﬁ—ﬁz-»— 400

St age 4- o+ of mypchopent vl OJL O-r H. EtOAC HN 0-R
(2S) -cyd exyI ['(?U{(lE) 3-[(1-isobut et hoxy/) @i no] - 3-

oxoprop-1-en-1-yl } benzoyl ) am no] acet ate St age 3 product (0. 22g, 0.55rrm)|),
EDCI (0.13g, 0.66mol) and HOBt (0.09g, 0.66npl) were added to DCM (10mL)
and stirred at Rl for 30 mnutes. Internediate I (0.23nL, 1.65mmol) and
triet hynlggig? ﬁ%%%mﬁmfﬁ'l’"%m}a}e ygre charged and the reaction stirred at
Rl for arated with water, the agueous phase

ext r act¥dgev HPrmna(l@DﬁﬁgyC@ﬁ@IﬂW'f{BS):EWB?WY@@"@&HW%“fﬁﬁméﬁhﬁ’é)t')éﬁetﬁﬁ vacua.
The cf Uftea BBLAS &(spt _er?gmo&y&f#%&yamwmyaaﬁm%@wmd (Bg2 16 amfhd 1R

product as a L %
Pr epar @MB&S%LW&°@Mtgd|ded cyc!opentanol (8.8ml, 97. 15mmoi) DC (4.09g, 21. 37mmoi)

(25) - cyg %ﬁ pMA dzg#ﬁg POk RNH OW@FHa'&f?arf %wewaemva}m@alo n&]d@@%ﬁw Jgami no)
acetate 4 pro uct 7mol ) was dissolved in
anhydr o mﬁw«;s remevediin Vacugi f@ﬂb!ﬁ@ f{'@ﬁfl?ﬂin{hfs was spparptegetvenn waigr ant

the reagha@nTRd bigafil phbséWal Qfied (MgdD§ aft EbHEAtWRR 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, d;-DMS0) &: 7.09 (1H, d), 5.08 (1H, t), 3.76
(1H, 1), 1.50-1.85 (10H, br m), 1.39 (9H, s), 1.00-1.25 (9H, br m).



WO 2008/ 040934PCT/ GB2007/ 003504 42 concentrated to dryness in vacuo to
afford a yellow oil. Purification by preparative HPLC afforded a pink solid

(68my, 643 200s@BIRUr i ty 98% iz = 415 [ MeH], 1H NVR ( 3QltBosHinsdays0) 6:
10.82 (1H, s), 9.08 (1H s), 8.61 (1H d, J=7.5Hz), 8.06 (1H s), 7.85 (1H,
d, J=8.4Hz), 7.72 (1H, d, J=8.4Hz), 7.®4-7.49(2K, m), 6.55(1H d,

J=15. Sdoe 5. Holdbhiotlrcyfodind U dmndfalitl e denldliddtd

repared using the sane
met hoddlrﬁqynedlatelé'ﬂhrrpl e R Chem cal name | nternedi ates used Anal ytical data

6 *
yli b(caJy 8 Ph\é@du? %g&é%ﬁ%@%ﬁ’ga&%g%@éﬁ en@gl)(mnqé%“gg’% ﬁef%ﬂw purity
95% m lidioxgne (mw,,91133mm) @D@Mﬂzactmmmreeﬂaegstwﬂﬁd(alm fey 2416 T c(utte,

D e ( Mo wad Siooffhaysd piderrddboetforelis Bidhiog Eg@gé&ﬁr BhnasSigfepbd i

[(1E) ﬂ@mwymtﬁooecmtaf@xmswsjuréwrwasmq Wéhn b@lt?amerﬁl@ desined tpgoduct
- Car by, \GiZRRPYA P2 B89%I U H NMR (300MHz, ds-DMSO) &: 8.45 (3H, br 5), 5.22 (1H, 1),
3.28 (1H, d), 1.95-1.50 (10H, br m), 1.30-0.90 (9H, br m).

Method Il (exemplified for Intermediate L 1)

Stage 1 - Ester formation to yield cyclopentyl {2S)-amino(phenyl)acetate tosylate salt
(Intermediate L1)

To a slurry of (S)-phenylglycine (58g, 33.Tmmol) in cyclohexane (150mL) was added
cyclopentano! (29.84mL, 331mmol) and p-toluene sulfonic acid (6.92g, 36.4mmol). The reaction
was fitted with a Dean-Stark receiver and heated to 135°C for complete dissolution. After 12h,
the reaction was cooled to RT leading to the precipitation of a white solid. The solid was filtered
and washed with E{OAc before drying under reduced pressure to give the required product as a
white powder (11.01g, 85%). '"H NMR (300MHz, ds-DMSO) 5: 8.82 (2H, br s), 8.73 (1H, br s),
7.47 (7H, 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 It (exemplified for intermediate Q)

Stage 1 - Preparation of [{(2S)-2-{[(benzyloxy)carbonyllamino}-3-terf-butoxypropanoylloxy

To a solution of (S)-2-benzyloxycarbonylamino-3-fert-butoxy-propionic acid (259, 84.65mmot) 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 (MgSO,) 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-fert-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, 1), 3.45 (1H,
m), 3.34 (2H, g), 1.90-1.50 (SH, br m), 1.08 (SH, s).
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7.67 (2H, d, J=8.1Hz),
10.82 (1H,

NVR (300MHz, CD30D) 6: 8.51 (1H,
5.23 (1H, m,
8 y Oyelopentyl dxidndubAssii
1-yli benzoyl) L-1 euci nate 4- Car boxy

389 | MtHr,

1H NVR (300M—|z
5.09 (1H, m,

s) WO

7.

yoteoinesliaté
noxwpespv

DZOUUTT U0U0JUS ’-l-O I:)\d.llpl C

3- 14- Chemikdal damedr oxva
)am' nol acet at e The

follo

rrg—rethod
J1

ot u%]
opentyl (25)
amino{cyclohexyl)acetate

Syctopentvi

ko Stage B Tmtermed|

rrwie@poq;fmoprop Analytical data
prepagatiothpound was prepared by t

(3H, br s}, 5.22 (1H, t}, 3.28 (1H, d),
1.95-1.50 {10H, br m), 1.30-0.90 (9H,
br m).

3CO3, Nal -~ DIVF
H NMR (300MHz, de-DMSO) 5: 8.45

4.42 (1H t),

89

he

J2 tert-Butyl (25)- i miz = 214 {M+H]".
amino{cyclohexyl)acetate
J3 Ethyl {25)-amino(cyclohexyl)acetate I 'H NMR (300MHz, ds-DMSO) &: 3.99-
4.35 (3H, m), 1.02-1.86 (t2H, m), 1.06
(3H., t, J=7.2Hz).
J4 Allyl {2 8)-amino{cyclchexyl)acetate | 'H NMR (300MHz, de-DMSQ) &: 5.92
(1H, ddd, J=5.4, 10.5, 17.4Hz), 5.34
{tH, 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), 0.95-1.76 (11H,
m).
Js 2-Methylcyclopentyl (25)- | 'H NMR (300MHz, ds-DMSQ) &: 4.61
amino{cyclohexylacetate {1H, d, J=6.0Hz}, 3.06 (1H, d,
J=2.4Hz), 1.00-2.01 (20H, m), 0.9C
(3H, d, J=5.7THz).
J6 2,3-Dihydro-1H-inden-2-yl (2S)- | m/z = 274.25 [M+H}"
aming{cyclohexyl)acetate
J7 Bicyclo[2.2.1]hept-2-y! (28)- I 'H NMR (300MHz, ds-DMSQ) &: 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-Methylcyciopentyl (28)- | 'H NMR (300MHz, ds-DMSO) &: 5.02-
amino{cyclohexyl)acetate 5.11 (1H, m), 3.02-3.05 (1H, m), 0.80-
2.20 (23H, m).
Jo Benzy! (2S)-amino(cyclohexyl)acetate | "H NMR (300MHz, dg-DMSO) 5: 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).
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Exanpl e F
ycl opent yl

V\I[ Ily UI\MII’JI \ra \”’\rl A>3

R ONMIRI(0aWH dRMSO) 5: 8.96
(2, ©F 9),-al30 {i miNs. 6344 or O
s}, 3.59-3.41 (6H, m), 3.18 (2H, br s),
1.80-1.68 (3H, m), 0.88 (6H, br s).

K4

Bicyclo[2.2.1]hept-2-yl L-leucinate

'H NMR (300MHz, ds-DMSO) &: 8.58
{2H, brs), 4.64 (1H, d, J=7.6Hz), 2.43
{1H, br s), 2.28 {2H, br s), 1.99 (1H,
m), 1.79-1.02 (10H, m), 0.83-0.87 {6H,
m).

K5

2,3-Dihydro-1H-inden-2-yl L-leucinate

'H NMR (300MHz, ds-DMSO) 5: 8.72
(3H, br s}, 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, t, J=16.3Hz), 1.72-1.55 (3H, m),
0.82 (6H, s).




((1E) - 3- (hydroxyam no) - 3- oxoprop-1-en-1- [M-H1+, 1H NMR (300MHz, CD300)
6: 7.53 (3H, nm), 6.99 ? Aphenoxy}propyl)-L-serinate (2H, m, 6.36 (1H,
M, 5. 34 wdHoogiuoesd- 29 (1H m, 4.19 (2H, m, 3.92 (phcBlor/dsdk
(2H, m, 2.03-1.59 (8H, m), 1.31 (1H, m, 1.23 (9H, s), 0.90 (1H m. 11
Cycl opentyl N-(3-(4-[(1E)-3- K1 LCVS @&ity 100% mz =419 -..T....-
(hydr gxyamno)=37oxoprop—t—en—i=yt{phenoxyipropyg-t-teucrnate

[ Mt1- 1]intetmediab®/R ( 3000Hemichdame 6: 7. 5Metked fory | 6. 98 Analytical data
number preparation

K6 2-(Dimethylamino)ethyl L-leucinate | 'H NMR (300MHz, CDCl3) &: 3.50-
3.40 (2H, m), 2.94 (2H, 5), 2.52 (2H, t,
J=5.4Hz), 1.48 (1H, m), 1.35 {1H, m),
0.93-0.82 (12H, m).

K7 {1R,28,5R)-2-Isopropyl-5- | 'H NMR (300MHz, ds-DMSO) &: 8.58
methylcyclohexyt L-leucinate (2H, br s), 4.70 {1H, dt, J=5.4,
10.9Hz}, 3.91 (1H, t, J=8.7Hz), 1.92-
1.82 (2H, m), 1.80-1.55 (5H, m), 1.46-
1.35 {2H, m}, 1.02 (2H, ¢, J=10.9Hz),
0.93-0.82 (13H, m), 0.70 {3H, d,

J=8.7Hz).
L1 Cyclopentyl (28} I 'H NMR (300MHz, dg-DMSO) b: 8.82
amino(phenyl)acetate {2H, br s), 8.73 (1H, br s), 747 (7TH,

m), 7.1 (2H, d), 5.25 (1H, br s), 5.18
(1H, m), 2.29 (3H, s), 1.87-1.36 (8H,

m).
L2 tert-Butyl (2 S)-amino(phenyljacetate Commercial | nfa
source
M1 Cyclopentyl L-valinate | m/z = 186 [M+H]"; "H NMR (300MHz,
ds-DMSO) 5: 8.26 (1H, brs), 7.49 (2H,
d, J=8.1Hz), 7.13 (2H, d, J=B.1Hz),
5.21 (1H, t, J=5.5Hz), 3.86 (1H, br s},
3.42 {1H, br s}, 2.29 (3H, s), 2.13 (1H,
td, J=6.9, 4.7Hz), 1.80-1.78 (2H, m),
1.70-1.57 {6H, m), 0.98 (3H, d,
J=7.0Hz), 0.94 (3H, d, J=7.0Hz).
M2 fert-Butyi L-valinate Commercial | nfa
source
N fert-Butyl L-isoleucinate Commercial | nfa
source
(0] Cyclopentyl O-tert-butyl-L-serinate 1f] 'H NMR (300MHz, ds-DMSO) &: 5.17
{1H, t), 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, CDCls) 5: 8.63 (3H,
amino{cyclchexylacetate s}, 5.22 (1H, m), 5.16 (1H, m), 2.08-
0.90 (18H, m).
R Cyclopentyl D-leucinate | 'H NMR (300MHz, CDCl3) 5: 8.90 (3H,

s), 5.28 (1H, m), 3.97 {(1H, m}, 2.10-
1.50 (114, m), 1.01 (6H, d, J=4.5Hz).
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St age 5- Preparation of cyclopentyl

(2S)-cycl ohexyl ({3 [ (1E) - 3- (hydr oxyam no) - 3- oxoprop 1-enl-yljbenzyl)am no)a
cetate (Rg ? 4N HCl in dioxane (0.59n, 2.4nmol) prascpidfshssa 2
solution o stage product (0.59g, 1.2mmol) in DCI\/I and the reaction
stirred for 3h. The reaction was concegitrated to dryness in vacuo to afford
a yellowoil. Purification by preparative HPLC afforded the desired product
as a white solid (11.5nmg, 2.49% . LCMS purity >95% nmfz = 400.5 [ M+H] +, 1H

NVR ( 30THeHitle cdelphbBa) was pidpares Kylthie fadlpwir@. rog&thodetogys), 7. 25-7.51 (5H, n),
6.45 (1H, d, J=15.6Hz), 5.09 (1H, m, 3.64(2H dd), 2.83 (1H m,
1.42-1.93(13H, n), 0.92-1.25(6K, nm). The foll ow ng exanpl es were prepared

usi ng the sane net hodol ogy: Exanpl e em cal om@mgwl nt er nedi s used

Anal yti cal m Crepasent v1,(35) (3 (99) - g j@mom
(hydr oxyam X0prsRRa 1-en- 1- en yBangw).qz@henypace%ate 1 LCVS
purity >95% 1H NVR (300MHz, d6- 0) 6: 1. 30- ka2 (8H m, ©9%. 10 (1‘F—| n,
3.66 (2H, d, J=5.1Hz), 4.28 (1H, d, J=8.7Hz), 5.05 (11-p, m, 6.45
(1H d, J=15.9Hz, 7.22-7.57 (10H, m), 9.03 (1H s), 10.74 1|Lg°°'sy'"e"914
Cycl opentyl (2S)-cycl ohexyl ({4-[(1E)-3- (hydroxyam no) ey s o o.pma:pmn&.mn 1-
yl i benzyl }ami no)acetate A, J1 LCVS purity 98% miz = 401 [[M+H®™= 2 NVR
(300MHz, cl16-DMS0O) 6:9.41 (1H, s), 899(1H s), 8.31(1H s), 7.32-7.75

(5H rr) 6. 53 H o d), (1H, , 5.11 ( sh, 4.1 2H, m,
3. .95 (2H; N oH 1. 4@-# pyndlne 2.05 . g % e (6H, ).
,\\ d'n\o ]

Staga 4

Intermediate |
StageS | gpcl, HOBL, Et,N. DCM

O\ y /'\ el CL /Q\/YH
N, - N
Dioxane - E =
,, \\ /\l/ ’IS W OH
o C

Stage [ Q

Example 1

Stage 1 — Preparation of 3-formylbenzenesulfonate sodium sait

Benzaldehyde (10g, 94mmol) was added dropwise to 20% sulfur trioxide in fuming sulfuric acid
(25mL) and stirred under an atmosphere of nitrogen, maintaining the reaction temperature
below 40°C. The reaction was stirred at 40°C for 18h. The reaction was then quenched onto ice
(60g) and the aqueous extracted with EtOAc (100mL). The aqueous phase was treated with
CaCO; until the evolution of CO, ceased (pH ~ 6). The resultant precipitate was filtered, washed
with water and the filtrate basified with Na,CO, to pH ~ 8. The precipitate was 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) &: 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 salt

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



WO 2008/ 040934PCT/ GB2007/ 003504 48 Exanpl e Chem cal nane |nternedi ates used
Anal ytical data 15 Cycl opentyl N-{4-[(1lE)-3-

(hydr oxyagongdsoio®sopr op- 1-en-1- yl ] benzyl) - L- | euei nat e p&r/dgboddysopuri ty
99% mz = 375 [M+H], 1H NWR (300MHz, d6-DMS0) 6: 0.91 (6H d), 1.20 (1H,
t), 1.55-1.76 (10H, m, 1.78-1.95 (2H38m), 3.85-4.30 (2H, , 5.19 (1H,

ovei op@ist e odur R albpil splite Mg pogl MM ﬁ%f’“&*“’zoiﬁ’i%%% o

yl j bentiti)s)L7.687i 70484, W), 140 Ot pkFd i5Hz), ﬁcm%w d/ =18. 24, 3.R&{H, sLFI NWVR

(300MHz, CD30D) 6: 7.72- 7 50 (5H, m, 6.58 (1H, m, 5.33 (1H, in), 4.32
(2H, m, 4.22 (1H, In), 3.99- 3.80 (3H, , 3.14 (1H, m, 2.03-1.60 (8H,
m, 1.34ageokH- Psqparallosmzaf(rrmw (3 E)-3t[3-( bﬂég?smlwemmw{m[*( 1E) - 3-

(hydro |benz | }am no henyl )acetate A, L1 LCMS
purity%g@}}ﬂ%ﬁlﬁégg@gww%q VR 3036|\/Lz e E)IF\)/BO)y6? 7.69- 7.46 (10H,
m, 6. 8age2producti&76g molswas addadq toﬁtyluene 07 5rniangiDMA (Gdrops)umdesan ) .

J1 penest oS & iteh iy COERICHYING ShyieR Ritog iiee e Ty

( 300VHreactips bepied at eflgwtor 7 h4bhig @Hs thﬁ)n concmra(emo diynessandtheresiguawas1H, d,

J=15.6 n,
1732 i g A Bl el iy
( hydr o%lthiThis) wass- disapbied in Dfé/h( ™ )@nﬂ ladded oy asalvtionan éntar@eqllateoLlUi\% ourity
100% 7.36
o d dmfgﬁmgori%yhy@@ﬁ 52@_ aN!}/BcngQ@ l_lz‘ghg?gg%n?vlaﬁ stifrda for- ﬁ\%t?@l"& dcﬁe’en o
(1H, d couee{mg)ed to domess y/acya ppd e residedsepagsted gefwean EtOAc {50mL} and 10%
Claq (50mL). The organic phase was washed with water (60mL), saturated NaHCQs (50mL)
and brine (50mL) then dried (MgS0O,) and concentrated in vacuo to afford the product as a
yellow oil (1.77g, 54%). m/z = 442 [M-HJ".

Stage 4 - Preparation of (2E)-3-[3-{{[(1S)-2-(cyclopentyloxy)-2-0xo-1-
phenylethyl]lamino}sulfonyl)phenyl]acrylic acid

Stage 3 product (1.77g, 4mmol) and lithium iodide (2.67g, 20mmol) were added to pyridine
(17.7mL) and heated at refiux for 24h. The reaction was cooled, quenched to pH ~ 1 with 10%
HCl., and extracted with DCM (2 x 20mL). The combined organics were washed with 10% HCl,,
(40mL) then brine (40mL), dried (MgS0O,) and concentrated in vacuo to afford a brown oil
(1.19¢, 73%). m/z = 428 [M-HJ.

Stage 5 — Preparation of cyclopentyl (28)-{[(3-{(1E£)-3-[(1-isobutoxyethoxy)amino]-3-oxoprop-1-
en-1-yliphenyl)sulfonyljamino}(phenyl)acetate

Stage 4 product (1.19g, 2.8mmol), EDCI (0.64g, 3.3mmol) and HOBt (0.45g, 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-HJ".

Stage 6 ~ Preparation of cyclopentyl (28)-[({3-{(1 E)-3-(hydroxyamino)-3-oxoprop-1-en-1-
yilphenyl}sulfonyl}aminol(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



20 Cyclopentyl O-tert-butyl-N{4-[(1E)-3- (hydroxyam no) - 3-oxoprop-1-en-1-
yl I benzyl)-D-serinate A, $ LCVS purity 100% mz = 405 [ MtHr, 1H NWR
(300MHz, $B3Ed0e347- 63- 7.48 (3H, m, 7.39 (2H, d, J=7.5dB2007/085d41H d,
J=15. 6Hz), 520(1H m, 3.80 (2H, q), 3.61 (2H, m, 3.38 (114, t),
1.95-1.57 (8H, , 1.31 (1H, in), 1.173§9H, s). 21 Ethyl

5??&%&*1?3@%%% S iprighE i acuo 1 BGEXATLIR SoRLPERRERE by Sbepiative HPLC, |, e
( 300 VHzafforedRMBeIpwWEsOTd £nd, 1% ). LOMS=pLrigh95%, /a4 585 [MitH1I 2 HENMWWOMHZB( 2K,

d, J=8. 2

315, aromSORR by 745 h, s enfy U2 %gﬂ%i’%ﬁﬁﬁ%”’ﬁﬁsﬁ et
1.35-1. (ea Q5H15r9ﬁz)149_49(1@-8m) 1.223F0.(8Hzin). 0.9-1.25 (5H, nm). 22 Cycl opentyl
(2R) - ({4-[(1E)-3- (hydroxyam no) - 3- oxopr op- 1- en-1-

yl i benzyl } am no) (phenyQacetate A, L1 LCVS purity 100% mz = 395 [ MF1l- 11+,
1H NVR Tr0olawing dermpieives pregp@ed uging dfelsame methaglolpgy( 1H, d, J=15. 6Hz),
5.15 (1H, m, 4.07 (2H, in), 1.88-1.13 (8H, in). WO

2008/ 040934PCT/ GB2007/ 003504 49 Exanpl e Chem cal nane I|nternedi ates used
Anal ytical data 23 2, 3- D hydr o- ldyl-i ndens 1(25)-

cycl ohexyl ({4-[ (1E)-3-( hya )&"3' §
oxoprop-1-en-1-yl ] benzylla nq)ac ate A~ MDH ty >98% mz = 449
[MeH], 1H NMVR (300MHz, d6- DMBO) 6:) 16 92 (1H, bros) 9.00 (1H, br s),
7.38-7.46 (3H, m, 7.22-7.27 (4H, m), 7.15-7.19 (2H, m), 6.41 (1H d,
J=15. 8Hz), 5. 44- 550(1H m, 3.74 (1H d, J=14Hz), 350(1H d, J=14Hz),
2. 75- 2 (IH_d, J=122Hz), 0. 86- 1. 65 1H 24 Benzyl

(25)-c Ermﬁyl({’zﬁ[(u) 3- QheyinabR3me no) - '@g@gﬁ&@e . Anaiytical data
yl | benlzyl | am no) acetat¢ A, J9 LCVS purity :98% 423 [ MEFH], 1H NMR

(300 —DNBO0) 67 10. O S eioits, 0] (1FV DT S) 2

6.42 (1H &, J=1 Cael °V e"%{ 376 iH ¥ J=1h ,%ﬂ—é urity

J=14. (Hz) 2. 90-)1+ I %05%% ( ”?R%&
{_

=)

82 (7H| m, 0.85-1 ﬁséﬁal-b? 90 (491, Al |y
(25) - clycl ohexy]| ( (lE)y}j enyl}dnytdm)amy\a}memce) 3- oxopr op-l amaﬁs(m m), 466(1H
yl ] benzyl }ani no) acetate A, J4 LCMS purity 398% mz = b 7.40-p
(300MHz, de-DMBSO) 6: 10.72 (1H, br s), 9.00 (1H, br s) “g H*dhl%sﬁH_
7.43 (AH__d. J—15 OHz) | 7.33 (2H, d, J=8.1hZz), 6 43(1H J= 15 8Hz)

5.85-60 0 (4lH, 5,32 @mpe,qgmé 5 17.2Hz) , oy 22 ( LEemsighety dashe, friz =
10. 4Hz), 4. 54-@ a‘z]/zH (Ylroxyamin®-3okdgropdrend 314Hz) , 3. 52| 626+’ "HINMRIHZ )
2.94 (1H, br s -y(lmerhll}suﬁc)nyl)-L-ieucinate (300MHz, dz-DMSOQ) 5: 080

(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), 7.80 (1K, s),
8.39 (1H, d, J=9Hz), 9.13
{1H, s), 10.82 {1H, s).

N

),

4 Cyclopentyl C-tert-butyl-N-{{3- 8] LCMS punty >95% mfz =
/]< [(1E)-3-(hydroxyamino}-3- 455 {(M+H}"; "H NMR
oxoprop-1-en-1- (300MHz, ds-DMSO)f) 1.01
? yilphenyl}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, 1), 8.36 (1H, d,

J=0.3Hz}, 8.13 (1H, s), 10.83
{1H, s}.




26 Bicyclo[2.2.1] hept-2-y1 (25)- cycl ohexyl ({4-[(1E)-3-(hydroxyamnm no) - 3-
oxoprop-1-en-1-yl | benzyl | am no)acetate A, J7 LCVS purity >95% mz = 427

[ MEHr T sWoDM8/ue3@MHz, d6-DVB0) 6: 7.49 (2H, J=8. 1Hz), pérAR2004d03504
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,4W0=14Hz), 2.66 (1H, m, 0.65-2.40
(22H, 1By, m?p]eg Met hyl cycl opentyl (2S)-cycl ohexyl ({4-

1E) - 3- hydroxyam no) - 3- oxoprop-l en- 1 yI i benzyl }am no)acetate A, J5 |..CMS
purlty yolopentyy (2S1-cycls {Bgl(1 NAZOXVEMNAZ3-OXRRIPRYB®N-18:  10. 72 (1H, br s),
9. 00 eoviSamind gta(ezH d, J 8Hz) 7 43 (1H, d, J=15.8Hz), 7.32 (2H, d,
J:8Hz) %'ZIE! i%ﬂ“"c‘?#"‘l— 5. 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- Met hyl cycl opentyl (25)-cycl ohexyl (

[ (1E) - 3- (hydr oxyani no) - 3 o
purity >95% nlz 415 |

9.00 (1H, br s), 7 48 (2H d
J=7.9Hz), 6.42 (1H, d, J=15 .7

]benzylH} am no)acetate A, J8 LCMS
- 3 ) 6: 10.71 (1H, br s),
) 7 38 (1H d, J=14Hz), 7.32 (1H, d,
595 (1H m93.75 (1H d, J=14Hz), 3.52
(1H, d, J=16.2Hz), 2.84 (1H m, DO-2.80 (18H, m, 1.00 (3H d, J=6.7Hz).
WO 2008/ 040934PC T/ GB2007/ 003504 B0 Exanpl e Chem cal nanme Inter rredi ates
used Anal ytical data 29 Methyl N. -{4-[(1E)-3-(hydroxyan no)-3-
oxoprop-1-en-1-yl ] benzyl)-L- trypt ophanate A, P LCMS purity 98% mz =

393. 4 [Tkeiflp comppupgrwespiereeed by/tee folewng srethaslolpgy( 1H, br s), 7.45 (2H, d,
J=8.1 Hz), 7.39 (2H, d, J=8.9Hz), 7.30 (3H, m), 7.00- 7.14 (2H, m,
6.95-6.98 (1H, m, 6.42 (1H d, J=15.8Hz), 4.32 (111, m, 3.77 (1H d,

J=13.6Hz), 3.62 (1H, deJ=17.3Hz), O@ﬁ.i;m,@;%ll s), 3304 (2H, d, J=6.6Hz). 30
2- Mor phol i n- 4-yl ety @- -o cycl oheXVI ({44(1E)e3- I W no) - 3-
oxoprop-1-en-1-yl | bephzyT} 3 m no) acet age, vy J10 L purity >98% mz = 446.2

[ MrHr, 1H NVR (300ME,  d5-DVBO) 6: 7. é@e(2H d, J=7.2Hz),%7.38 (1H d,
J=14. 7Hz), 7.32 (2H, d, J=7.5Hz), 6.43 (1H, d, J=13.Alu;goc,z,giuemm4. 28(211,

M, 3.78 (1H, d, J=13.9Hz), 3.45-3.62 (5H, n), 3s@s2 (|11 2 87 (1H br
s), 2.38 (4H. n), 1.83 (1H, d, J=11.3Hz), 0.80- 1.75 g"%b‘iﬁ",‘ﬁ%ﬁ’:"”ﬁ'“’c‘"

SWE:
Lil, pyndme 0 N & oM
o} 0

Stage 3

Intermediate |
Stage 4 | ey, HOBY, Et,N, DCM

Stage 5

Example 5

Stage 1 - Preparation of 3-[(1E)-3-methoxy-3-oxoprop-1-en-1-yl]benzoic 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).



2- (Di net hyl am no) et hyl (2S)- cycl ohexyl ({4-[ (1E)- 3-(hydr oxyam no) - 3-
oxoprop-1-en-1-yl ] benzyl }am no)acetate A, J11 LCVMS purity >98% nmz = 404.2

[ MEH) +,  WoMYR/4@9QMHz, dc-DVBO) 6: 10.75 (1H, br s), 9;(2;&({(11{900#)0035()4, 7.49
(211, d, J=8.0Hz), 7.42 (1H, d, J=15.6Hz), 7.32 (211, d, J=8.0Hz), 6.42

(1H, d, J=15.8Hz), 4.09-4.16 (3H, en),4B.77 (1H, d, J=13.8Hz), 3.49 (1H, d,
J=13.7Hz), 2.86 (1H, n), 2.45 (2H, t, J=5.5Hz), 2.15 (611, s), 0.94-1.88
(11H, m. 32 tett-Butyl (2S)-cyclohexyl ({4-][(1E)-3-

(hydr ox5tage 8e)Rrepasaiig of poethy §248)-3-(F-{[HSrAysyclohe b2 exalenestyoxys2- LCVS purity

98@ mf%°?@ﬂ?°%rt§mw}89‘%’é'h %te( EO(;I:\),/I-% e R 75 2188 D 13 o (ﬁ)H
6 50 ( Btegel] preust (Sar34mmoliwas sidedip, tolpes (40) )'%dgﬂﬁ(m?é) l@deear( 1H m,
9.28 (Jaj"nogﬂhe)relgf rﬁ&g(g?n"ﬁ'h:ﬂ?\)ﬁ_cﬁ%n ?%E”ﬁ%m&ﬁ%s%ﬁ&@@@@%é&‘%ﬁ@é reagt(i)o?

(hydroxyam no henzyl } am no) acet ate urity 1

AGECH Was-Hthen Iﬁatamat (ea‘m fa4zth. ¢ q:qvm) wgs thep cgsled and %wcerwaw tp111, s),
7 15 , : , 2.39
(2H, Er)%ne‘% 6!! g %1% tﬁw%g%si(me & di %Qscﬁ\;eld ln‘i%trjl?r?e (ﬁﬁnﬂ.}'ﬂitel@i anra (;t)?(égf' I{r;lgtgo) _”)3_
oxopr opphEddiaied Raietbe peadscEss qpqle wdmv pelid (ﬁylglb{)% o npMe [ |\/qu+ 1H

'g"V?O ??ﬁ ed&%égg@% f%rgéag})%s(a@]%éd toop ndﬁxeq%(ni:?aﬁd D%]VI (16rr§l-_§ mlpla t) ' o4

(2H, t)yellaw ggl;dl(ogi; g( ijmq&)wasodi%)h(e@m (5mijand charged to the reactlon which -
2008/ 0 / S d
W JGdf f&ﬁ?ﬂ ﬁ?gﬁﬂﬂ@. then @%Eﬁt&%@i‘xﬁ@és iN38Bud sHcAhERslidilees use

Anal yti cal
(hydr osspamaies) Setwosro QAN (2DmbA 290 1 0% Hleu 20mb1 3 he orgasia phassryas astsd v

mz = Wel(%x‘ﬁri_g sra{ I\HM%d %%gl\fg%( %@% b@lneizd'ﬁL)(tﬁéh c&c)eﬁﬁ&eé':‘#‘)acuz 132 (2H,

d, J=7 :
3.97 (zﬁﬁor%ihegodt@ gpa yellqw eil (0383":91qw)t Higyas gpried thraygh to toe next stage

J=7. 4H4)i}ho?tﬁ]ﬁhélﬁjnﬂEatloﬁ‘o?cﬂé*%}:tenﬂat%ﬁ 1.68 (4H, ”) 0.99 (6H t, J=6.8Hz).
36 Bicyclo 413- (hydr oxyam no) - 3- oxopropyl i benzyp- L-

| euci nat e
Stage 3 — Preparation of (2E)-3-(3-{[(1S)-1-cyclohexyl-2-(cyclopentyloxy)-2-
oxoethyl]carbamoyl}phenyl)acrylic acid
Stage 2 product (0.83g, 2.0mmol) and lithium iodide (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 (MgS0O,) and concentrated in vacuo to afford a brown oll
(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 Yaminolacetate

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+NaJ’.

Stage 5 — Preparation of cyclopentyl (28)-cyclohexyl({3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-
1-yllbenzoyl}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



B, K4 LCMS purity 98% mz
d, J=7.9Hz), 7.33 (2H, d, J=7.9Hz),
J=3.0, 12yBHb)s/n0489398 (1H, m, 2.96 (2H t,
2.35 (2H, m, 1.77 (4H, m, 1.52 (3H, m,
2, 3-Di hydro- 1Hi nden-2-y1N-{413-

= 403 [ MtHr,
4.76 (1H, t,
J=7.5Hz),

| euci n%Bﬁceﬁl’tralgé th d%s?h‘f vdclio & %or%é/eﬁo\ﬁgﬁ AuMiiédtion b pNMgr

6: 7.35-

J=7. 4Hz) ,

0.99(7K1 m). 37

12 8Hz)

3.94 ( @Fﬁordﬁ? a R(’,nks@lfe i@m@; 61&’&5@%)?%'%9;5/6 hz %415 [M+j-ﬂ‘(5 HM&* (39OMZ( O

2 94 (Ws%a%@zﬁ(l’ﬂﬁ)s 903%191

1H NMR (300MHz, 0030D) 6: 7.43 (2H,
4.21 (2H, qd,

2. ptTiGioot003sha 7. 6Hz) ,
1.22 (3H, m, ‘
(hydrd@xyani no) - 3- oxopr opy! ] benzyl) -L-
CD300)

m,

8%,1 fﬂﬁfh @H?)o'Hz)’Ls%(m 5)87(8#(*1%& ,J-@ 488),(7H,

nmet hyl am no%et h k% am no%_1 oxopro%ﬁ benzyl) - L-
| euci n&t7e°- BH. fe/8ciiz)pls 1‘17;3/9516% maﬂﬁz554 g4 )1+ NV Rtk 1H.dD30D)
6. 7. 46.;&?'914'_?,1 9&—54‘1?@1 n); $é5(12dtb( m} =8. 1HZ) 4 70-4.44(2K, m, 4.29(2K,
n, (2H t, 2.96 (6H, s), 2.93 (1H, m), 2.43
(2H, t, J=7. 44HZ) 1. 85(4K r‘r) 0 99 (6H t, J=6.78Hz). 39 Cycl opentyl
(23) - ({rhk Joliol éaéwesmére pﬁepa@éd)w mb]saméﬂnadmdcsjgg)(phenyl )acetate B, IA
LCVS purity 95% 397 [ MtHr, 300MHz 6: 1.36-
1.90(8K, m, 2. 27 (2H t, J 7. 6Hz) 2.83 (2H t, J=7.61- 1z) 3.91 (1H, m,
4.08(1K, m, 5.16 (2H, 24 2H, d, J 7.9Hz), 7.37 (2H, d, J=7.9Hz),
7.50 (51-1, m, 8.71 (1H s), 10H01 m, 10.42 (1H, s). 40
tert-Butyl (25)-cyclohexyl ¢{443- o‘ 'no)-3H
oxopropyl ] benzyl }am no) acetate B, rJ2 ¢CVS ' @&9@ mz = 391 [ M+tHr, 1F1
NVR (300MHz, d6-DMS0) 6: 0.87 (1H m, 1. 15 (4H0 m, 1.43 (9H, s), 1.71
(4H, m, 1.91 (1H, m, 2.26 (2H, t, J=8.1 Hz). 2.82 (2H, t, J=8.1Hz), 3.73
(1H, m, 4.07(2K, m, 7.26 (2H d, J=7. 8HZ) 7.36 (2H, d, J=7. 8HZ) 8.74
(1H, M9 187 2H— T 040 (iH— WO 20668/ 040934RCTGB2007/ 663564352
Exanpl|eExampi ¢al Ranme | nt er fbemigalame Intermediates Anatytical data
used
6 Cyclopentyl (25)-({3-[(1E)-3- 3-Carboxy i.CMS purity 95%, mfz = 409
© (hydroxyamino)-3-oxaprop-1-en- | benzaidehyde | IM+HI", 'H NMR (300MHz,
1- CDs0D0) &6: 8.04 (1H, m), 8.06
yllbenzoyl}amino)(phenyl)acetate and (1H, s), 7.90-7.25 (8H, 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 (25)-cyclohexyl({4- 4-Carboxy LCMS punty 96% mfz =
O [(1E)-3-(hydroxyamino)-3- benzaldehyde | 528.5 [M+H]", 'H NMR
oxoprop-1-en-1- (300MHz, CL50D) &: 8.51
yllbenzoyl}amino)acetate and (1H, d), 7.87 (2H, d}, 7.67
1 (2H, d), 6.58 (1H, d), 5.23
(tH, m), 4.42 (1H, 1), 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 IM+H]", "H NMR (300MHz,
1-yllbenzoyl}-L-leucinate ds-DMSQ) 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}.




used Anal ytical data 41 tert-Butyl N-{4[3-(hydroxyam no)-3-

oxopropyl i benzyl)-L-leucinate B, K2 LCV5 purity 95% rn/z = 365 [MH], I H
NMR (300 , 6: 7.45- 7.40 (2H, m, 7.37-7.33 (2 4.13
(2H, m,%&?%&@t, J=4.6 Hz), 2.97 (2H t, J=7.5 Hz)!ﬁcﬁﬁm%ﬁgﬂ?, J=7.5
Hz), 1.89-1.63 (3H, m, 1.56 (9H, s), 4301 (6H, dd, J=7.7, 6.2 Hz). 42
Cycl Op?;'% I [N-(4-[3-(hydroxyan‘i no) - 3- oxopropyl ] benzyl)-L-valinate B, ML
LCMVB p aﬁPiBO% mz = 363 [ Mt1-11+, 1H NWR (300MHz, r16-DWVS0) 6: 10. 38
(1H,  s)CycRpaaiyl(26)-clsiotexyll(8-(Z1(1E)- B hixirosamina ) SBeRitrom1-ed=17. 7Hz) , 7.27 (2H,
d, J=7. M) 5 13 (I1H gio- 4Hz), 4.17- 4.08 (2H m, 3.86 (1H br s),
2.83 (XHRUGNOXYDRD NOWCERS 53 (1H, m), 2.46- 2.36 (1H, m), 2.27 (2H, t,
J=7.6Hz), 1.91-1.76 (2H, m, 1.67-1.52(6K, m, 1.01 (3H, d, J=7.0Hz), 0.91
(3H, d, J=6.8Hz). 43 Cy Iopenyl N- (4-[ 3- (hydr oxyam no) - 3-

oxopr opyl ] benzy1}- 3-nme -L-faliate B, U LCMS purity 96% mz = 377

[ MrHr, 1H NVR ( 300MHz, 8y 6. NA Az~ -OK 4H, ), 5.14-5.05 (1H, m,
4.32- 4.17 (2H, m), 3.53(1K s)} 2.98(2K =76 Hl), 2.41 (2H, t, J=7.5
Hz), 1.94- 1.61 (8H, m), 1.08¢9HY s). 44 terf-Baf yh~ “OH

N-{4-[ 3- (hydr oxyam no) - 3- oxopyopyl ] benzyl }i sol eucighate B, N LCMS purity
92% rn/z = 365 [ MtHr, I H NVR ((300MHz, CD30D) 6: 7.46- 7.32 (4H, m,
4.22(2K, s), 3.86 (1H, d, J=3.2Hz), 2.97 (2H, t, J=7.5Hz), 2.41 (2H, t,
J=7.5Hz), 2.04-1.97 (1H, m, 1.52 H.s), 1.65-1.38 (2H m), 1.03- 0.98
(6H, n)%hezt@e(cm,pw% $ prepassh Ry )¢ E‘%‘-"‘”W@%%?ﬁﬁ@ﬁ?%exyl N- (413-

(hydr oxyam no) - 3- oxopr opyl i benzyl)-L- leucinate B, K7 LCVS purity 97% mz
= 447 [MrHr, 1H NWVR (300MHz, CC300) 6: 0.94 (3H d, J=5.1Hz), 0.98 (14H,

m, 1.51 (2|t'|,0 | . 72-1. 92( @bk, iidrmedate@4( 1H. H@Z\%&Zﬁg& t, J =7.5Hz),
2.97 (2H, t, J=# OHf , Oz—trH—nL,—'ﬂ.—IB (2H, > @k oHz) 7. 37
(4H, m. 46 (1R 2S,5R) -2-I| soppg%ﬁ%-‘g-cmrret hyl cycl ohexy

(2S) - cycl ohexyl ({443- (hydroxyar®a9®) - 3- oxopropy! i benzyl }am no) acetate B,

. 113 LCVB purity 98% miz = 473 [MrH, 1H NWR (300MHz,| CD30D) 6: 0.72 (3H,
d, J=7.2Hz), 0.8-1.9 (26H, n), 2.29 (2H t, J=7.8kk) [2°85 (2 t,
J=7.8Hz), 3.54(1K, m), 4.01 (2H, m, 4.89 (1H m, 7. 25FPLEAKRPCM 47
tert-Butyl N-(4[3-(hydroxyam no)-3- oxopropylibenzyl)4L-valinate B, M2 LCMS
purity 100% mz = 351 [MtHr, 1H NVR (300MHz, de-DMSO) 6: 10.41 (1H, s),
9.27(2K, br s), 7.39 (2H, d, J=8.1Hz), 7.2 e J=7.9Hz), 4.18- 4.03
(2H, m, 3.74 (1H, br s) t, J=7.6Hz), -2,324(14, m, 2.27
(2H, t), 143(9K, s), 1.08(3K, d, J=7.0Hz), 0.93 (3¢ & y=B78 ’)\]/

o

Stage 3 Intermediate J3
9 K,CO,, Nal, DMF

H
O\o N0 !
e
o /Y Stage 4 TFA,

MeOH, DCM

Qs
o N N ’
# N‘OH

o

Example 9

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, 9.1mmol}

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
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Anal ytical data 48 (1S, 2R 5S)-2-1|sopropyl-5- nethyl cycl ohexyl

(29) - cyclwbexed/ (951 3- (hydroxyam' no) - 3- oxopr opyl i benzylekaripro)mwetoat e B,
J12 LCMS purity 98% niz 473 [ M+Hr, 114 NWVR (300MHz, d6-DMS0) 6: 10. 37
(1H, br s), 8.70 (1H, br s) 7.15-7. 4344(414 m, 4.61-4.74(114, m,

4. 00- 4r8§ct|6ﬂn|dtasr§bpar%te%3mﬁnﬂﬁéﬁll‘f’e ad’ﬂeou@ I%d&ﬁacfed@ﬁﬁ [ﬁi‘ﬂﬂ?ﬂr&(}%d(ﬁé‘l t,
J=7.7Hz), 1. 33- 30( 1414, m J=6_ 6Hz) |

0.88 ( §p|m a1ed \pggpr@qqzqneddMg§amq1d @ncgm@tgj_@)vacq@ The rc[qudp%enal was purified

2S B Hrem affd N ReceL 7 L2
() (babtysroumanay ooy duatav ool smscom el 2

br s)., 7.48-7.55 (5H, ), 7.23- 7.39 (4H, 1), 5.13 (1H, br s). 3.99 (2H,
ABqg, J ﬂ%@ﬁ)’re&r@%r{éf |(‘12E)T—3— ﬂ(%&)réhébropaxﬁ@]dr@hinf {1-isgirfto/Ebxy)aerganiidsl 4,

ziop?g S%a enwta(%%%&%lgém?ﬁggﬂ%“%p@@%1 élﬂ%r%%%%“n'ﬁ%@gﬁd 403 [ M+Hr
N'VR ( 3Gfpvidn 21I4H&;plﬁi’v§Qh 9@ i@mﬂ'ﬁll Ywkdre abdedsty, DdM%ﬁerﬁLﬂQ{d%ﬁed uRder rﬁtr?‘n(féﬂ"
J 7. 51%%’)*’“5‘9735%‘13(@ q%ﬂ"é-lﬁ%laﬂ ’B‘ﬂg%rg%ého?}”‘sﬁ?ﬁﬂ “ﬁ @[aﬁ WE‘FG@ fﬂ"o)

oxopr opyl Theraclidgriwaeoricehratsd tadohadsan kasucltd a6 pale vbnowdSilPurication BP7
3 7 eSO s OGP Y S8V b BIORLCHYS 2 wg%s?l%mﬁ%ﬁsgﬁ % Lﬂz 5 Shaki0bdl. on
t, J=8.1Hz), 2.27 (2H, t, J=7.4Hz), 1.27-1.90 (8H, m. 52 Cycl opentyl
L b Ea it R Ll U E RO S e Y
( 1H, br3-@oprop-2én--yip héuﬁiy)ﬁfr& yllemib}dcktdte t , J=5.5Hz), 4.13 (1H, ABq,
‘i ég EHZ rtpgglﬁ‘?e #w bf{%g 5% I)é%%g&s(m% mmgg:)ahd sodzumqodl_ée (E) 1649, =8.0F2),
1.07mmol) were added to DMF (5mL) and heated to 70°C. Stage 2 product (0.22g, 0.55mmol)
was dissolved in DMF (2mL} and charged to the reaction which was stirred at 70-80°C under
nitrogen for 24h. Further stage 2 product (0.1g, 0.25mmol) was charged and the reaction stirred
at 80°C for 4.5h. The reaction was then concentrated to dryness in vacuo, the residue was
separated with water (10mL) and EtOAc (10mL) and the aqueous phase extracted with EtOAc
{10mL). The combined organics were washed with brine (10mL}, dried (MgSQO,) and
concentrated in vacuo to give the crude product as a yellow ¢il, 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)aminojacetate

Stage 3 product (100mg, 0.31mmol) was dissolved in anhydrous DCM (0.4mL} and MeQH
(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) &: 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=4.5H2), 2.23 (2H, m), 2.09-1.57 (12H, m),
1.45-0.98 (6H, m), 0.92 (2H, m).



53 Cycl opentyl (2S)-cycl ohexyl[({6-[(1E)-3-

(hydr oxyam no) - 3- oxoprop 1-en-1- yl]pyddi n-3-yOrnethyl)am nojacetate E, Jl
LCVB puri z 402 [MHHIt 114 NMR (300MHz, CD3 2 §03g01‘H s)
7.89-7. 48&?5‘&%@9% 87 (1H, d, J=15 6Hz), 5. 17 (1H, m%)r@g g

(1H, d, J=614z), 2.01-0. 97 (191 I, n) .44 Cycl opentyl N ({6- [(1E1 3-

hyd 3- 1-en- 1- di n- 3- thyl)-L-| te E, KL
LAlE pitey Pmﬁfﬁrﬁéﬁ Shidi B BRI BE) ! 5SS

7.87-7.49(314, m), 6.87 (1H, d, J=15.6Hz), 5.20 (1H, nm), 3.78 (2H, q), 3.24
(1H, t), 2.00-1.20 (11H_m, 090(6H ad). 55 2, 3-Di hydro-1Hinden-2-yl

(2S)- cyclohexyl [ ({6-] - 3-fhyqy oxyam no) 3- oxoprop- 1-en-1-yli pyddi n- 3-
yl } met hyDanmi no] acet ate ¥4, Mz = 450 [ MtH], 114 NWMR
(300MHz, CD30D) 6. 8 62 ?1H s), 7.87( J 8 ﬁHz) 7.64 (1H, d,
J=8.5Hz), 7.60 (1H, s), 7.31- 18 (5H, m %. LM, ~dy J=15. 5Hz), 5.59
(1H, m, 4.15 (2H, s), 1.88-1.58 (714, m, 1.39-0.&

2008/ 040934PCT/ GB2007/ 003504 54 Exanpl e Chem cal nane |nternedi ates used
Anal ytical data 56 2-Morpholin-4-ylet hyI (29) -

cycl ohfexyH-{ 613537 (hydroxyanino)=—3-oxoprop- I=eni-ytipyridimn-3-

yl } met|hGxemmlegl acdRat e |E, JEbemaang ity 96!%enn¢c£at£ 447 [ feaplytical datanR
(300MHiz, CD30D) 6: 8. 72(1H, s), 8.02 (1H dd, ¥sedo 1. 8Hz) 7. 66 (11 1,|d,

J=5. 6z )7 65 (IH—d, 79=29"1Hz) 6. 99 (1H, d, J=15. 4|- 404 LZH
4.36 (|2H 1%), [4. 10 (1H| Cyclopgaid tv;- N4 (4H, & s), 3K,
br s),| 3.36 (3H, 2@ {211;{"’ mind-384( 4K br s), 1.' sjgyz ,
1.42-1.02 (5H, HT 57 2 @mdﬁeag@t hyl (2$)- (2H m)636(1H et
cycl ohexyl [ ({§-[ (1E) - 3- z ydr oxyam no) - 3- oxopr op-1-en- I(; kﬂ)%%gg%ﬁm;?;g
1 h m m
yl } metihyl ) am no] acetate¢ E, J11 (2H. m), 2.03-1.59 (8H. m),
1.31 (1H, m), 1.23 (9H, s),
0.90 {1H, m).
11 Cyclopentyl N-(3-{4-[(1E)-3- K1 LCMS pgmty‘lOO% m/z = 419
\( {hydroxyamino)-3-oxoprop-1-en- [M+H]", "H NMR (300MHz,
1-yilphenoxy}propyl}-L-leucinate CD;0D) &: 7.53 (3H, m), 6.98

(2H, d, J=8.4Hz}, 6.35 (1H, d,
J=15.6Hz), 5.36 (1H, m), 4.18
(2H, m), 4.05 (1H, m), 2.23
(2H, m), 2.07-1.58 (10H, m),
1.31 (1H, m), 1.11-0.78 (8H,
mj.

Example 12:
Cyclopentyl (2S)-cyclohexvl({3-[{1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-

yilbenzyllaminojacetate
Q N N
N N..
O




LCMS purity 94% mz = 405 [ MrHr, 1H NVR (300MHz, CD30D) 6: 8.74 (1H, $),
8.07 (1H,d,J7.63), 7.70 (1H, d, J=7.82Hz), 7.58 (1H, d, J=15.35Hz),

4.65( 2K, Wbodbddess2H, s), 3.01 (6H s), 2.12 (1H m, %c%ﬁ;ﬁzﬂhmogsm
J=7.91Hz), 1.71 (1H, d, J=11.87Hz), 1.41-1.04(5K, nj.

Bi cycl o[ 2. 2. 1Thept - 2-y1(25) - cycl ohexydq ({6- 1( 1E) - 3- (hydroxyam no)-

3- OXOPIaR: t&le%ﬂmfmﬁﬂd 2 r@klﬁfe%'bsy%é m&@a&@?&hmo@gﬂ ate E, J7 LCVB purity
97% mz = 428 [ MrHr VR (300MHz, 00) 6: 8.73 (1H, s), 8.05 (1H d,
J=7.25Hz), 7.68 (1H, d, J=7.82Hz), 7.56(1K, d, J=15.54Hz), 6.97 (1H, d,
J=15.451-1z), 4.67 (1H, dd, J=24.63, 6.55Hz), 4.36 (2H, nimeaid 02( 1K, m),

2.40-0. 94(22),Kym) . 59 tert wButwdy (25) - cygfshexyl [ ({6-[ ( EE)sas:
(hydr oxyam op- +en—1—=yl | pyJ dHret h i acetate E, J2
LCVS purity 98% mz = 390[ M4, 1H NVR (300MHz, d6- DMVBO§™88? 1.[14 (6H,

m, 1. 41 (9H,,nt§,),eu,gwc61 (4H, m,1.79 (1H m, 2.73 (1H mM,3.32 (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=7.8
(1F1, s), 9.12 (1H, s), 10.90 (1H, $). 60 Cyclopentyl (2S)-1({
(hydr oxyam no) - 3- oxoprop-1-en-1- ylipyridin-3-

yl ) met hyl ) am nol i phenyl )acetate E, L1 LCMS purity 98% mz = 396 [VH, 1H
NVR ( 300MHz, 0) , 6 10. 97 (1H, bfmespem 8.59 (1H, 7.88 (iH dd,

J=2.0, 7.9 J\g/\ﬁzs 0 -)——-7—46‘—7—57(6!(0 ﬁ 96N I. /dﬂ;
J=15. 4Hz), 5.31 (1H Bbr s) 11-5.20 U1 ), 4.14 (2H AB% J=13 ),
1.26-1.90(8K, m. 61 tert-Butyl (2S)-[({6-[(1E)-3-

(hydr oxyam no) - 3- oxoprop- 1-en-1- ylipyridin-3-

Arnet hyl ) am nol | phen ale E. L2 LCMB purity 98% miz = 384 [MrHr, 1H
NVR (300MHz, d6- 880 R‘g’f‘gmza (1H br s), 7.88 (1H, dd, J= 2 1, 8.2Hz), 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, , 1.34 (9H, s). WD 2008/ 040934PCT/ GB2007/ 003504 55
Exanpl e Chemi cal nane Internedi ates used Anal ytical data 62 Cycl opentyl
(25) - cyclohexyl [ ( 3- (hydroxyam no) - 3- xo;pr opyl r| d| n- 3-
yl } met hypam lholiac ek, HJlJ\L purltyg I',s}’HH 1I—/|N
(300MHz, ~ c/%- 6: 100413 (¥H,Ts), 84 9OH

Stage 5

Example 12

Stage 1 - Preparation of (2£)-3-[3-(hydroxymethyl)phenyljacrylic acid

Intermediate C (16.04g, 83.5mmol) was added to 1M NaOH,, (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 (7.29¢g, 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 (9.4¢g, 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 oit (6.54g, 54%). 'H NMR
(300MHz, CD;0D) 8: 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).



(1H, d, J=6Hz), 7.19 (1H, d, J=7.8Hz), 5.08 (1H, n), 3.80-3.41 (2H, q),
2.92 (2H, t, J=7.2Hz), 2.81 (1H, m), 2.37 (2H, t, J=8.1Hz), 1.91-0.87

(19H  m .83, § §B gagut ¥l (25) - cycl ohexyl [ R643- PCT/GB2007/003504
(hydr oxyam no oxopropyl ] pyridin-3- yl}nmethyl)am no]acetate F, J2 L

ggrll t7y 92%8 (r)ﬂz 1H39§d[MHr 1H NMR (330MHz, CD300) 6: 8.65 (1H, d,

(2h " mStéae &7 Franaripn of o okt Pieoilionfhngdchihis | 5 %2
Z]3L 4H73)ta 22 ﬁﬁ;dmcaé %ﬁmmmg Zﬂ:ct'.l gr?atngaﬁrése dioxXidaH9. 6% 110mBw!)(vBire stiryed in DEM 1. 24
oxopr oﬁy%lr?)lérqt rTOE% gf&zﬁé‘fﬁﬁt}ﬁﬁ}%""ﬁg 7r5ﬁ§?1r§71’95%1%é %ﬁd é\wﬂ%?{@%‘eﬂ@te?io 98%
br S) f[thdaﬂokd;thelﬂﬂoMARaéaWoilquagm) B :NMR 4300MHH, 0@301:9)6, 1Q05 13( 1H,
(ISP 13 ééépﬁ <98y 52 e 5155 (1FL8) 5 R, bk a8 hzrg g Rar Hha b

m) 0.94 (6H, m).

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

Stage 3 product (0.3g, 1.03mmol) and Intermediate J1 (0.32g, 1.22mmol) were dissolved in
1,2-dichloroethane (10mL). STAB (0.33g, 1.56mmol) was charged and the reaction stirred
under nitrogen for 1h. It was then quenched with sat. NaHCO; solution (10ml.). The aqueous
phase was extracted with DCM (2 x 10mL) and the combined organics dried (MgSO,} and
concentrated to dryness in vacuo to afford the product as a brown oil (0.59g, >100%). m/z = 501
[M+H]".

Stage 5 — Preparation of cyclopentyl (25)-cyclohexyl({3-[(1£)-3-(hydroxyamino)-3-oxoprop-1-en-
1-yl}benzyl}amino)acetate (Example 12)

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, d;-
DMSO) &: 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 (28)-({3-{(1E)-3- c, L1 LCMS purity >95%, 'H NMR (300MHz,
(hydroxyamineo)-3-oxoprop-1-en-1- ds-DMSQ) &: 1.30-1.85 (8H, m), 3.10
ylibenzyl}amino){phenylacetate : ' {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 (25)-cyclohexy!{{4-{(1E)-3- A, d LCMS purity 98%, m/z = 401 {M+H]",
(hydroxyaming}-3-oxoprop-1-en-1- "H NMR (300MHz, ds-DMSO) 5: 9. 41
ylibenzyl}amino)acetate {1H, s), 8.99 (1H, s), 8.31 (1H, 5),

7.32-7.75 {6H, 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).




(2H, t, J=6.9Hz), 2.68 (2H, t, J=7.3Hz), 2.40 (2H, t, J=7.8Hz), 1.35 (9H,
s). 65 Cyclopentyl (23)4({613- (hydroxyam no) - 3-oxopropylipyridin-3-
yl } met hy paii o@ddapduany| ) acetate F, L1 LCMS purity 95% nperice®6doddal . 1H
NVR (300MHz, d6-DWMSO) 6: 10.42 (1H, br s), 10.10 (1H, br s), 8.49 (1H, s),
7.88 (1H, d, J=8.3Hz), 7.45-7.60 (&'&, m, 7.37 (11-1, t, J=6.4Hz), 5.20
(1H, br—sy—5Tt6—(tH—t—3=5—"7Hz)—4708 (2T ABY—I=15AHz 300 (12H,
t, J=7.Brampled 42 (2XCHemigal ngmg. 6Hz), | Uneymediates 87 ('gH Angfyticgiglateer t - Butly|
N- ({ 6[|3- (hydr cxyam no) 3- oxopr opyl | pyri diy$e8-yl }m et hyl )-L- | euci nate H,
K2 LCNS~purtty 979 1mz = ooo ‘[‘Ivrrl-I)+ tH i‘\ii‘vR_(’ﬁﬁﬁm_CDW_zg—(TFr
dd, J51.8150.7 'Opeva’ﬁ’s{“ ety 9781, 1AK), 99 u'gff-' :
3.69 (|1H, d, J2 ﬁg’f(ﬁﬂr' J=13.4Hz), 3. KA g dd,
J=8.1, 7.5Hz) ] t, J=7. 8HZ , 1.69-1. 56 2|-ﬂ.m b%(za)
0.82 (3H, d, J= 6 6Hz) : '0.76 (3H, d| J=6.6Hz). 6n7) 519(1H m) 650(1H d), 7.35-
(1R, 28, 5R) - 2- ljsopr opyl - 5- net hyl cycl ohexyl N- ({64 P),10(5H.m). 9.08 (1H, s), 9.45 (1H,

s).

16 Cyclopentyl O-fert-butyl-N-{4-[(1E)-3- A 0O LCMS purity 100%, m/z = 405 [M+H]",
{hydroxyamine}-3-oxoprop-1-en-1- "H NMR {300MHz, CD;0D) &: 7.72-
ylibenzyl}-L-serinate 7.50 (5H, m}, 6.58 (1H, m), 5.33 (1H,

m), 4.32 (2H, m}), 4.22 (tH, m), 3.99-
3.80 (3H, m}, 3.14 (1H, m), 2.03-1.60
{8H, m), 1.24 (9H, s), 0.92 (1H, m}.

17 Cyclopentyl (25)-({4-[(1E)-3- A L1 LCMS purity 100%, m/z = 395 [M+H]',
{hydroxyamino}-3-oxoprop-1-en-1- 'H NMR (300MHz, ds-DMSQ) 8: 7.69-
yllbenzyllamino){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).

18 Cyclopentyl N-{4-[{1E)-3- AR LCMS purity 100%, m/z = 375 [M+H]",
{hydroxyamino}-3-oxoprop-1-en-1- 'H NMR (300MHz, CD;0D) &: 7.67-
viloenzyl}-D-leucinate 7.45 (3H, m}, 7.37 {2H, d, J=7.8Hz),

6.47 (1H, d, J=15.6Hz), 5.19 (1H, m},
3.71(2H, q), 3.23 (1H, t), 2.02-1.18
(11H, m), 1.01-0.75 (6H, m).

19 Cyclopentyl (2R)-cyciohexyl{({4-[(1£)-3- AQ LCMS purity 100%, m/z = 401 [M+H]’,
{hydroxyamino)-3-oxoprop-1-en-1- 'H NMR {300MHz, CD,OD) b: 7.70-
yllbenzyljamino)acetate 7.43 (3H, m}), 7.36 (2H, d, J=8.1Hz},

6.47 (1H, d, J=15.6Hz), 5.18 (1H, m),
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-fert-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) 5: 7.63-
yiJbenzyl}-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%, mfz = 361 [M+H]',
{hydraxyamino)-3-oxoprop-1-en-1- H NMR (300MHz, de-DMSO) §; 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) &: 7.69-
yllbenzyl}amino}{phenyi}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).




UI

9.60

J1

F, K7 LCMS purity 97% mz = 448 [ MtHr, 1H NVR (300MHz, d6-DMVSO) 6: 10.44
(hydroxyam no) - 3- oxopropyl ] pyridin-3- yl}nethyl)-L-leucinate (1H, s),
(1H, br S‘}V'O ﬁ)oﬁé 05314H d, J=1.9Hz), 7.81 (1H, dd, J=8.1, ?C’ﬂ/b'ﬁ)ﬁﬁ'l/ﬁﬁﬂéf 7.35
(1H, m, 71 (1H, m, 4.03 (3H, q, J= 72HZ) 2.99 (1H, , Hz),
2.71 (1H, d, J=13. 6Hz) 2.41 (111, 49 J=7.6Hz), 193176 (2H n‘)
1. 74- 62— 6H T —+A3(2H—t =2 Az 18(6H; J=72Fz), 106
(211, it Exguple 5Hz), OCkemicdiamgd, J=6. 9Intgm¢ﬂ-|g’es 74 (SFPaMWaBdﬁﬁaOHz)
2008/ 040934PCT] GBZOO?/ 003504 56 Exarrpl e Chésfidcal ane | nternediates used
Anal ytircat—dat@ 4\ (TE)—3-
(hydr oxyaR®no) - 8% (L pyri di f-B-yi} et ! ];%
LCMS purity 950/°V° ‘;‘,}a NVR ( 300MHz f ‘"’ 4465
8.09 ([1H d, J—7 i) T ™T315. oHz) , 7. bl arh 287 iR w3 HART 1o
5.31-5.39 (1H, , 4.46 (2H, ABq, J=13Hz), 3.98 ( LHH ld),.6e111=(4HGiHZ= )1$.8Hz), 5.44-
1.07-2.14(1811 r‘r) . 69 tert-Butyl N ((51(1E)-3-(h UH d, J=14Hz),
3- oxoprop- l-en-1-yl]pyridin-2- yl}nethyl)-L-1eucifp i (1 Kg @gﬁz)@?ﬁ@?
98% njif z 364 [ MtHr, 1H NMR (300MHz, |6/ 6- DVBO) 6 (1
(2H, r c\ Q4 (1H br g) 8.84 (1Hl o} 810 ( J= Q/Il—l7\
7.50-17. GOQZK NBenzyb(28yfidbkkyi(d-[(18-=315. 7Hiz) , A J35 (ZLLG.MS ﬁ\Bﬁ]:»ga]’/F]rﬁv_ﬂdﬂzw HI',
3.84-3.99(211, ( dmxﬁ?m}'iﬂﬁxﬁﬂéﬁ‘rﬁn’m 1.46 (9E-1, $)HNWRGROMHE]d-DMFO)D: 10.72
J=5. 8Hz). enzyl}ammo)acetate 1H, br s), 9.00 (1H, br s), 7.15-7.55
(10H, m}, 6.42 (1H, d, J=15.6Hz), 5.13
(2H, s), 3.76 (1H, d, J=14.6Hz), 3.50
(1H, d, J=14.0Hz), 2.90-3.0 (1H, m),
1.40-1.82 (7H, m), 0.85-1.25 (7H, m).

25 Allyl (25)-cyclohexyl({4-[(1E)-3- A, J4 LCMS purity >98%, m/z = 373 [M+H]",
(hydroxyaming}-3-oxoprop-1-en-1- "H NMR (300MHz, ds-DMSO) &: 10.72
yllbenzyl}amino)acetate (1H, br s), 9.00 (1H, br ), 7.49 (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), 5.85-6.0 (1H, m), 5.32 (1H,
dd, J=1.7, 17.2Hz), 5.22 (1H, dd,
4=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{2.2.1Thept-2-yl (2 5)- A, J7 LCMS purity >95%, mfz = 427 [M+HY",
cyclohexyl{{4-[{1E)-3-{hydroxyamino}-3- 'H NMR (300MHz, ds-DMSO) 5: 7.49
oxoprop-1-en-1-yllbenzyllamino)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 8)-cyclohexyl({4- A, J5 LCMS punty >95%, mfz = 415 [M+H]",
[(1E)-3-(hydroxyamino)-3-oxoprop-t-en- *H NMR (300MHz, ds-DMSO) 5: 10.72
1-ylbenzyljamino)acetate (1H, br s), 8.00 (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 (28)-cyclohexyl{{4- A, JB LCMS purity >95%, m/z = 415 [M+H]",
[(1E}-3-(hydroxyamino)-3-oxoprop-1-en- "H NMR (300MHz, ds-DMSO) &: 10.71
1-ylJoenzyllamino)acetate (1H, br s), 9.00 {1H, br s}, 7.48 (2H, 4,

J=8Hz), 7.38 (1H, d, J=14Hz), 7.32
(1H, d, J=7.9Hz), 6.42 (1H, d, J=15
.7Hz), 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).




70 Cycl opentyl
yl i met hypam nol acetate H, J1 LCMS purity 95%

(300MHz, Wo-2hRAesh: 10.41 (1H, br s),

(2S)-cycl ohexyl [ ({543-

(hydr oxyam no) - 3- oxopr opyl ] pyri di n- 2-
mz = 404 [ MtH t 1H NWR

8.48 (1H, d, J=1pGinm2007/0635041H, dd,

J=2.1, 8.0Hz), 7.44 (1H, d, J=8.0Hz), 5.19 (1H, t, J=5.5Hz), 4.30 (21-1, br
s), 3.88 (2H, t, J=3.6 Hz), 2.87 (211,50, J=7.3Hz), 2.31 (2H t, J=7.4Hz),
1.53- 2707 (4t —m 0. 79= 131 (5H m T 71 tert-Butyl - .
N- ({ 5[} 3Eampde oxyani ng\e@mabm opy! ] pyrintgrediates Vet hy| Anglytieddgagfnat e H| K2
LCVB purity 99% n12 366 [M+Hr 1H NVR (“S58HMHz, d6 DIVSO) 6: 10 37 (1H br
s), 873 (IH D 31 T} 8HZ) / bb =3, 3 ]1
7.31 (111894, _ _ﬁ% 8{°§Vi’rll“°"& 1=13. 41 ﬁ ’“’Z "g"‘ﬁg”a
14. 0HZ) , 3.03-33, " y 5780 (2H t, J=7. 5Hz), %ﬂ H@m 26
(2H, t, J=7.3hz 3 66 .79 (1H, ™), .40 (9H s)| (2Hd s@%md(wrmhﬁw),
0.82 (j3H, d, J=6.5Hz). Exarrpl e 72 Cycl opent vl N-7114{qH ), |_}456398((1*H\\;'aii &48xam
no) - 3{oxoprop{1 -en-1 -vilbenzvl}-D-serinate Wo| (4= 132 2), 432“: m), 3.77
2008/ 40934PC[/ GB2007/ 003504 57 The t|tle compour|d s, b Bhat & gj?_mp
fol | o ng net hodol ogy: Exanple 72 | Stage 1 - Rrjegpéisti on of cyc opentlyl
N-{ 4- [{(1E)-3-{hydrexyam-neor—3—oxopropri—en—t—ytthenzyh—b-sertnate
(Examil e 32) Thevomphtieryediylédd® i n t he preparHdi on chCMEpmmge%mzfi@@
0. 20mol ) was GV%W'U@W@MWV%@M and 4N HC |[’I'1+ o3 ‘g"
0. 60myol ) char GEATP TR VREAHBINOREE Concent r at ed [t%] 1 (2H
di ssollved in THF (10nL), 1N aqueous HCI (10nl) wg m:laayr: ’ ena}ction
stirred at 50C for 18h. The sol vent was then rennwed ﬂ-ndwatmaz)and-admﬁH
residde purifiled by prep HPLC to affofrd the desi rem,q@muue)sz 7](2'1‘7@*18}
LCVB pgurity 100% miz = 349 [Ww, 1H NVR (300MHz, tygg%@ew JH03%2 089 gh,
m, 6./55 (1H, [d, J=15.3Hz) . 533 (1H.|s). 4.32 (28 W 06 (3H ).
2. 03- 1. 204{ 8H,| 20 imet E}R WC' OPENt Yh 41 LCMS purity >98%, m/z = 404.2
(2S)-gvcl o exnl? doftexdyi({4- ié),dr frhidgl3OKy am no) 3- Qxtrar, 6oNMR @oomMtiz, de-DMSO)
vl | benzyl | am nojavebhed-ipibaryiaméwjaratdtacet ate 0 Pg4(gﬂ(—;ﬁ|(g&?gso}H9)0§’(“12H“?_{r i}
3 . ,d, JJ=6.URZ), /. 4,
2008/ Q40934PCT/ GB2007/ 003504 1515.6142), 7,32 (2H. 4. J=B.0H2). 6.42
(1H, d, J=15.8Hz), 4.09-4.16 (3H, m),
3.77 (1M, d, J=13.8Hz), 3.48 (1H, d,
J=13.7Hz), 2.86 (1H, m), 2.45 (2H, t,
J=5.5Hz), 2.15 (6H, 5), 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, d;-DMSO) 5: 0.88
yllbenzyl}Jamino)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 (28)-cyclohexyl({4-[3- B, J1 L.CMS purity 100%, m/z = 403 [M+H]",
(hydroxyamino)-3- "H NMR (300MHz, ds-DMSO) 3: 10.36
oxopropyllbenzyljamino)acetate {1H, s), 8.68 (1H, s}, 7.15 (4H, q), 5.11

(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%, miz = 377 [M+H]",

oxopropyllbenzyl}-L-leucinate 'H NMR (300MHz, ds-DMSO) &: 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).
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(5, |2%. LOWB purity 98% miz = 524 25 [ MeH ", 19T Rﬁvh"t(%d’ﬂ/Hz”éB%b) 6:
7.41(2H,ii Z%{%{ Zéiynbé)%%, -77@749_ §W$n ;) md,
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J=15. @Hz), 5. ( oi pyl] enzyi}-‘t. -? Ez K a'h dlom
1.45-1.90 (8H, .04(9K, s). WD 2008/ 040934P(T1]}GBQ§1®37(19®8503471624 Bs
foll oWyi ng exarrpl es Were prepared using the sane r’éﬂ%&ﬂbﬁd HZE)'E@
Cheni dal nane |l nt er medi at es used Anal ytical data 4%3 ‘H"b?:)'"g) ggl;
N- (4-[|({4-[ (1K) -3- (hydroxyani no)- 3- okopr op- 1- en-|} ,5 lgz_y A
nmet hylji benzyl l}- L- | euci nate 236(1H m), 2.27 (2H, t J 76Hz)
1.91-1.76 (2H, m), 1.67-1.52 (6H, m),
1.01 (3H, d, J=7.0Hz), 0.91 (3H, d,
J=6.8Hz).

43 Cyclopentyl N-{4-[3-(hydroxyamino}-3- B, U LCMS purity 96%, m/z = 377 [M+H]",
oxopropylibenzyl}-3-methyl-L-valinate 'H NMR (300MHz, CD;0D) &: 7.44 -

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, J=7.5 Hz), 1.94-
1.61 (8H, m), 1.08 (9H, s).

44 tert-Butyl N-{4-[3-(hydroxyamino)-3- B,N LCMS purity 92%, m/z = 365 [M+H]",
oxopropyllbenzyllisoleucinate 'H NMR {300MHz, CD,0OD) §: 7.46-

7.32 (4H, m), 4.22 (2H, s}, 3.86 (1H, d,
J=3.2Hz), 2.97 (2H, t, J=7.5Hz), 2.41
(2H, t, J=7.5Hz), 2.04-1.97 (1H, m),
1.52 (9H, s), 1.65-1.38 (2H, m), 1.03-
0.98 {6H, m).

45 {1R,25,5R)-2-Isopropyl-5- B, K7 LCMS purity 97%, m/z = 447 [M+H]",
methylcyciohexyl N-{4-[3- 'H NMR {300MHz, CD:0D) 5: 0.94
{hydroxyaming}-3-oxopropyilbenzyl}-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,28,5R)-2-Iscpropyl-5- B, J13 LCMS purity 98%, m/z = 473 [M+H]",
methylcyclohexyl (2S)-cyclohexyl({4-[3- "H NMR (300MHz, CD;0D) 5: 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, ¢, .

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]",

oxopropyllbenzyl}-L-valinate "H NMR (300MHz, ds-DMSQ} 5: 10. 41
(1H, s), 9.27 (2H, br s), 7.38 (2H, d,
J=8.1Hz), 7.27 (2H, d, J=7.9Hz), 4.18-
4.03 (2H, m), 3.74 (1H, brs), 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).




A K2 LCMS purity 97% mz = 482 [ M+Hr, 1H NWMR (300MHz, de-OMS) 5: 0.91
(6H, : 147(9H s), 1.71 (3H, m, 3.81 (1H, n), 4.15(6K, n), 6.52 (1H,
d, J= 15 9'9’1@ ti7 By(7H, m, 7.63 (2H d, J=8.4Hz), 9.51 (mrycHlen7/8635645

(1H $) . &})c opentyl (28) -cycl ohexyl ({41({4-[3- (hydroxyam no) - 3-

oxopr opyl i benzyl }am no) met hyI ] benzyl } adn no) acetate B, J1 LCVS purity 98%

Mz = 522 J.I_I NVR—(300WHz,—CB301p)—6-—0-96- 45 (6 —m

1. 75- 2. 6egmie 1], , 2Chemi¢cgimame  J=7. H@}ermzd’@tFS( DH, a"aﬁvfmk?atas 82 (1H,
d, J=3.9Hz), 4| 23 (2H, s), 4.29 (4H ), 5. used 1 [t J =5. 7Hz) .33 ( BH,
d, J=81iHz); 74J. 2H—o—3=81Hz), 789 (48 1. |8

s ert

N-(4 8 2riggpro H]*
N (AL (raas it 3¥ 5*’* b %%ﬁﬁﬁ*w{f Y|} perfeytd am g%%%% Wﬂ@e 8 o
L- | eucji nate ( oprd I] I}M)ﬂcetale 57 (9H, s), 1.80] (@H, &R 4 (112 md b 0028 1,
J=7. ZI—E) , 2.96 pg 2Hz) 3.195 (11- 1, nj £1H4m12522-345(2H m}, 2.82 (2H, t,
J=6.6Hz), 2.26 (2H, t, J=7.7Hz), 1.33-
2.01 (15H, m), 0.94-1.30 (14H, m),
0.90(3H, d, J=6.6Hz), 0.88 (3H, d,
J=4.2Hz), 0.71 (3H, d, J=6.9Hz).

49 teri-Butyl {2S}-({3-[3-(hydroxyamino)-3- D, L2 LCMS purity 98%, m/z = 485 [M+H]",
oxopropyl]benzyl}amino}(phenyl)acetate 'H NMR (300MHz, dg-DMSO0) &: 10.39
: (1H, br s), 7.48-7.55 (5H, m), 7.23-
7.39 (4H, m), 5.13(1H, br s}, 3.99 (2H,
ABgq, J=13.2Hz), 2.82 (2H, {, J=8B.1Hz),
2.26 {2H, t, J=8.0Hz), 1.35 (9H, s).

50 Cyclopentyl (28)-cyclohexyl({3-[3- D, J LCMS purity 98%, miz = 403 [M+H]",
(hydroxyamino)-3- 'H NMR (300MHz, dg-DMSQ) 5: 10.40
oxopropyilbenzyl}amino)acetate {1H, br s), 7.23-7.40 (4H, m), 5.16 (1H,

m), 4.11 (2H, m), 3.82 (1H, br s), 2.83
(2H, t, J=8.3Hz), 2.27 (2H, 1, J=7.5Hz),
0.73-2.00 (19H, m).

51 Cyclopentyl (23)-({3-[3-(hydroxyamino}- D, L1 LCMS purity 98%, m/z = 397 [M+H]',
3 | "H NMR (300MHz, ds-DMSQ) &: 10, 39
oxopropyl]benzyllamino)phenyhacetate (1H, br s), 7.51 (4H, m), 7.23-7.38 (5H,

m), 5.15-5.23 (2H, m}, 4.00 (2H, ABq,
J=12.3Hz), 2.82 (2H, t, J=8.1Hz), 2.27
(2H, t, J=7.4Hz), 1.27-1.90 (BH, m).

52 Cyclopenty! N-{3-[3-(hydroxyamino}-3- D, K1 LCMS purity 95%, mfz = 377 [M+H]",

‘| oxopropyi]benzyl}-L-leucinate 'H NMR (300MHz, de-DMSO) 5 10.41
{(1H, br s}, 9.46 (1H, br s), 7.24-7.41
{4H, m), 5.21 (1H, t, J=5.5Hz), 4.13
{1H, ABg, J=12.2Hz), 3.93 (1H, m),
2.83 (2H, t, J=7.2Hz), 2.27 {2H, t,
J=8.0Hz), 1.53-1.95 (11H, m), 0.80
(6H, d, J=5.8Hz).

53 Cyclopentyl (25)-cyclohexyl[{({6-[(1E)-3- E, J1 LCMS purity >95%, m/z = 402 [M+H]",
{hydroxyamino}-3-oxoprop-1-en-1- 'H NMR (306MHz, CD30D) &: 8.53
yl]pyridin-3-yl[}methyljamincjacetate (1H, s}, 7.88-7.48 (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%, miz = 376 [M+H]",
(hydroxyaming)-3-oxoprop-i-en-1- 'H NMR (300MHz, CD;0D) 5: 8.54
yllpyridin-3-yl)methyl}-L-leucinate (1H, s), 7.87-7.49 (3H, m}, 6.87 (1H, d,

J=15.8Hz), 5.20 (1H, m), 3.78 (2H, q),
3.24 (1H, 1), 2.00-1.20 (11H, m), 0.90

(6H, dd).

55 2,3-Dihydro-1H-inden-2-yl (25)- E, J6 LCMS purity 99%, miz = 450 [M+H]",
cyclohexyl[({6-[{1 E}-3-(hydroxyamino)- 'H NMR (300MHz, CDs0D) &: 8.62
3-oxoprop-1-en-1-yljpyridin-3- (1H, s), 7.87 (1H, d, J=8.4Hz), 7.64
ylimethyl)aminolacetate {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).




(6H, 1), 7.32
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7.61 (4H, s).
f(fa-t(f 34(1 E)-3-(M droxyam

I nternediate J1 NaBH( OAc) 3, DCE

O Prepared as fdéscribed in Exanpl é 1ZTNaCNBH3 DCH 0,0, I"CTroi Stage
HCVdi oxﬁf?é“ {1 Chemical name Intermediates Analytical data
used

56 2-Morpholin-4-ylethy! (28)- E 410 LCMS purity 96%, m/z = 447 [M+HT",
cyclohexyl[{{6-[{ t E}-3-(hydroxyamino}- 'H NMR (300MHz, CD30D) &:
3-oxoprop-1-en-1-ylpyridin-3- 8.72(1H, s), 8.02 (1H, dd, J=7.9,
yiimethyl}aminolacetate 1.8Hz), 7.66 (1H, d, J=5.6Hz), 7.65

{1H, d, J=29.1Hz), 6.99 (1H, d,
J=15.4Hz), 4.64 (2H, m), 4.36 (2H, s),
410 (1H, d, J=3.8Hz), 3.97 (4H, br s},
3.60 (2H, m) 3.40 {3H, br s}, 3.36 (3H,
s}, 2.07 (1H, m), 1.84 (4H, brs), 1.73
(1H, d, J=11.1Hz), 1.42-1.02 (5H, m).

57 2-(Dimethylamino)ethyl (25)- E, J11 LCMS purity 94%, m/z = 405 [M+H]",
cyclohexyl[{({8-[{1E}-3-(hydroxyamino)- 'H NMR (300MHz CD30D) 5:8.74
3-oxoprop-1-en-1-yi|pyridin-3- (1H,s), 8.07 (1H,d,J7.63), 7.70 (1H, d,
ylimethyl)amino]acetate J=7.82Hz), 7.58 (1H, d, J=15.35Hz),

4.65 (2H, m}), 4.41 (2H, s), 3.01 (6H,
8), 2.12 (1H, m), 1.84 (4H, d,
J=7.91Hz), 1.71 {1H, d, J=11.87Hz),
1.41-1.04 (5H, m).

58 Bicyclo[2.2.1]hept-2-yl (2S)- E,J7 LCMS purity 97%, m/z = 428 [M+H)",
cyclohexyl[{{6-{(1E}-3-(hydroxyamino)- 'H NMR (300MHz, CD;0D) 5: 8.73
3-oxoprop-1-en-1-yl]pyridin-3- {1H, s), 8.05 (1H, d, J=7.25Hz), 7.68
yiimethyl)aminojacetate {1H, d, J=7.82Hz}, 7.56 (1H, d,

J=15.54Hz), 6.97 (1H, d, J=15.45H2),
4.87 (1H, dd, J=24.63, 6.55Hz), 4.36
(2H, m), 4.02 {1H, m), 2.40-0.94 (22H,
m}.

59 fert-Buty! (2S5}-cyclohexyi[({6-(1E)-3- E, J2 LCMS purity 98%, m/z = 390 [M+H]",
{hydroxyamino}-3-cxoprop-1-en-1- 'H NMR (300MHz, dg-DMSO) 5: 1. 14
yljpyridin-3-yl}methyl)aminclacetate {6H, m},1.41 (9H, s},1.61 (4H, m),1.79

{1H, m}, 2.73 {1H, m},3.32 (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, ), 16.80
(1H,s).

60 Cyclopentyl (28)-[({6-[(1E)-3- E, L1 LCMS purity 98%, m/z = 396 [M+H]’,
{hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, d;-DMSO) 5: 10.97
yllpyridin-3- (1H, br s}, 8.59 (1H, s), 7.88 (1H, dd,
ylimethyl)aminc]{phenyi)acetate J=2.0, 7.9Hz), 7.64 (1H, d, J=B.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 (2S)}[({6-[(1E)-3- E, L2 LCMS purity 98%, m/z = 384 [M+H]",
(hydroxyamino)-3-oxoprop-1-en-1- TH NMR {300MHz, ds-DMSO) §; 8.76
ylipyridin-3- {1H, br s), 7.88 (1H, dd, J=2.1, 8.2Hz),
ylimethyl}amino)(phenyl)acetate 7.64 (1H, d, J=8.1Hz}, 7.41-7.70 (6H,

m), .95 (1H, d, J=15.4Hz), 5.12-5.31
{2H, m}, 4.02-4.21 (2H, m), 1.34 (9H,
s).

7
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The title conmpound was prepared by the foll ow ng nmethodol ogy: Stage 1-
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Stage 4 OH Exanple 82 Stage 1 - Preparation of tert-butyl

4- (hydr oxynet hyl ) pi peri di ne- 1-car boxyl ate To a sol uti on of

pi peri di nwér2bgEbsmnol (5. 1229, 44.5mol) in DCM (70nL) pe@asceadechssos
di-tertbutyl dicarbonate (8.91g, 40.8mvl). The solution was stirred at RT
for 3h and then poured into Et20 (250n&%. The sol ution was then washed with
0.5M H t (MgS™4) and concentrated
in vacuqor%%'%?vé’zﬁ'ﬁr?é‘}%s E‘réupg%d(bsﬂg& "g?/g‘.g §F°§‘ﬁ% £.). 1H NVR (300Mt,
CDCl 3) 6: 4.14(2W 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, nm). Stage
2- Preparationyof tert-butyl 4-for Wg‘sﬂh erLdine- 1- car boxykate To stage 1

product (9.78g? 44.5mol) in DCM (250mtp=anms added
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48h, and then further NMO (2.60g, 21.8mmml) was added. Aff&F&tirring for a
further WoeR008/edp884REH#@B2007/ 003504 69 5h, the m xture was poured into
Et20 (500n) and washed with 0.5M HCI.6 (4 x 100ni) and brine (100nL). The
organic fraction was then dri ed’éwsﬂﬁg concentrated and purified by colum
chr omat¥geapmPreearatian of ayplererty V-&al(pEbRdreaaming)-3opropr ey lbetryitz |
CDCl 3) ®.se a@g(gﬁmﬁmp 97 (2H, d, J=17.1Hz), 2.95(2H, dt, J=3.1, 11.0Hz),
2.41-2.46 (2H, m, '1.85-1.90 (2H, ,1531591H 1.47(9H, s) St age
3 - Prehwrinterpediate ip metprmﬁrﬂ!omofﬁ){amféﬂﬁ 1QGreg. M@@'Mﬁdﬁﬂam in.DCM
phenyl QH?ML;%H W}F@FFM+Qdﬂethr1'5an96énﬁﬁﬂ%Yde@t ¢hér PoadtiSOHS b@ﬁbeﬁfratame 2

product §| was added | nternediate L1 39,
4. 2rmol dryngass, tswglw ch@gﬂveg i b1 ( OmtrhéNﬁqvﬁev%H%Qomh) wag gharged 2R éh?d was

then qugpaRadsRyd apsb°bfen1sﬂ Tﬁéfsolvéﬁt'mhé@wﬁb@l& :16 59éﬁe)and1ih€réy‘dm@uct was

then extracted w DCM (2 m.), onbi tracts were

( MySO4)PUEBeR Bh?ﬁ&t*‘é"d—@ 9 af&»éwem&wm Pforiiue*d 1 WQCM%MCM% RKFHY 6%9°é¢n§z 7348
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( 300MHZ VPR R o 7@3@[’%6 TRTREE Rivaa (. 8 L e T
2.70. (AB2¢2H. s M%S)@%‘( @-IS"Bd“)J =6. 6, 11 3Hz) 2, 38(1H dd, J=6.8,
11.5Hz), 1.47-1.88 (14H, m, 1.47(9K, s). Stage 4 - Preparation of
cyclopentyl (25)-phenyl[(piperidin-4-ylmethyDani no]acetate di-hydrochloride
To st ade*@mpjeddtict was added M HCI in dioxane (5m). The mixture was

Sl s

SN iL ENZ2g. 2 .14(2H, d, J=11.7Hz), 2.70 (2H, t,
J=12. 5Hz), 2 20- 2 40 (2H m, 1 08- 1 86 (14H, rr) Stage 5- Preparation of
cyclopentyl (25)-{[(1-{4-[(1E)-3-(hydroxyam no) - 3-oxoproP-1-en-1-
yl i benzyl | pi peri din-4-yl) | am no) (phenyl )acetate (Exanple 82) To a
sol ution of stage 4 product 6ng, 0.74nmml) in DCE (5nm) was added
(2E)-3-(4- fornyl phenyl) N (CE-i sobut oxyet hoxy) acryl am de (prepared as

descri bed in Exanpl e Q%hang ) and AB (157nmg, O0.74mmol). The
m xture was stirred ¢ heH qu ed MVt

@ ytion, and then

extracted with DCM (3 x 100nL). The conbi ned extracts Were dr| ed (MgSO™M)
concentrated in vacuo and purified by preparative HPLE t o yield the desired
product (18ng, 5% . LCVB purity >95% nmlz = 492.25 [ M+rHr, 1H NMR ( 300MHz,
CD300) 6: 7.45-7.65 (3H, m, 7.25-7.45(7K, m, 6.47 (1H d, J=13.8Hz), 5.15
(1H, m, 4.30 (1H, s), 3.45-3.57(2K1 nm), 2.89(2H, d, J=9.5Hz), 2.30-2.50
(2H, m, 1.13-2.11 (15H, m. WD 2008/ 040934PCT/ GB2007/ 003504 70 Exarrpl e
83: Cycl opentvl (28)-cycl ohexylf [(144 111

a- 34hvdr oxyam no) - 3- oxopr op- 1-en- 1-yl | benzyl | pi peri di n4- yhnet hyl | am no} acet
ate

MHC1 ag (20nm.) for 30
m nutes. The solutio v- feutral i



The title conpound was prepared frominternediate .J1 by the sane

met hodol ogy used to nake Exanple 82. LCMS purity >98% nmlz = 498.25 [ MtH| t
111 NVR (800M4z40e86- DVS0) 6: 7.48 (2H, d, J=7.9Hz), 7.3¥%crid#k20eb/0035010. 8Hz),
7.30 (2H, d, J=8.0Hz), 6.42 (11-1, d, J=13.5Hz), 5.10 (1H, m, 4.07 (2H, q,
J=5.1 Hz), 3.43 (2H, br s), 3.17 (6H ¥, 2.70-2.85 (3H, m), 2.10-2.42 (2H,
M, 0. Yfhe tie L8mbd Gl WHQE dparsiiyahs fblloddng Infitestordgy:

(2S)-cycl ohexyl | (1444( 1E) - 3- (hydr oxyami no) - 3- oxoprop 1l-en-1-

4Phenyl | et hyham nol acetate WO 2008/ 040934PCT/ GB2007/ 003504 71 The title
conmpound was prepared by the foll] @mM ng net hodql agy: age 2 Internediate
Et aN THF NaBl - 14l MeOge.0.naHCO, Exanipl e St agesage2- Pre %tl on of rret hyI

( 2E) - 3- (4Nac pBNyTIAGHYT at &y To ONTDACHLORMENO m

anhydr ous? DiF 30mM) wex.g: addedn | acryl a&ageg(450pEN SOdI um

bi car bonate (420ngy, 5mmol) tetrabutyl anmoni um brom de (1.61g, 5mmol) and
pal | adi um acetate (56ng, 0.25mmol) and the reaction m xture was heated at
130C for 2 h. The DVWF was renoved by concentration under |r edieRdupressure,
the crude was dissolved in Et0OAc (100m) and washed WP¥A waigha(pt®0NL) then
brine (100nm.). The organic |ayer was dried (MgSH), filtered and
concentrated under vacuumto afford the crude product. This was purified by
flash chromat ography (1:1 pt ane/ Et 0Ac) to yieldthe desir product

(784ny, 77%. mz = 205 | +; 1H NVRucd@@MHz, CDC|,3) 6: 9 (2H, d,
J=8.3Hz), 7.73 (1H, d, J=1§2Hz), 7.63F2H d., J= 8\6’Hz) 675 (1H, d,

J=16. 0Hz), 85 (3H, 2 o , S). sapaage 2- Plﬁép thyI
(2E)-344-(1 ([(15,)4\}®:I\5h yl<2- (cycl opentyl OX YN \;@M\Q \®
oxoet hyl j am no} et hyl ) phenynacryl ate To stage 1 product (500rrg, 2.45mol ) in

anhydr owtsed[HF (10nL) were added Internediate J1 (946ng, 2.45mmol), Et3N

%q' (4 drops) and 4A nol ecul ar sieves and the reaction
m xt ur e Wds| 1 “a 2 atnmosphere for 18h. The reaction was cooled to

RT and anhy qrgpgrgas mgblmgémrﬂj) was added, followed by NaBH4 (93ng, 2.45mol).
The reactio s™l'e stirring at RT unti | conpl etion, after which the

washed with water (25nL), 1M HCl (25nmL) then brine (25nm.). The organic

| ayer was dried (MgSO4), filtereg and co centrat ed under vacuumto afford
AP
72 StHag 3 - Preparatl on of cycl opentyl

t he desi ed roduc 9
2008/ 04 01)3
(28) cyc 0 '- [ (LE)¥3- (hydr oxyam no) - 3- -1-

1-yl ] phen thypam no] acet ate (Exanpl e 84)

HClidioxane
Stage 7 DOM

H
N

Example 73

Stage 1— Preparation of 4-{[(tert-butoxycarbonyl)amino]methyl}benzoic acid
4-(Aminomethyl}benzoic acid (10.00g, 65.36mmol) was stirred with Boc,O (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,; 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]".



To stage 2 product (60ng, O.214mmol) in MeOH (1nml) were added hydroxyl am ne
in water (100pL) and NaCH (60ng) and the reaction m xture was left stirring
at RT forwahoosidagesaeacti on was quenched by addition of ecaatsBivbksa2m),
and the product was purified by preparative HPLC after concentration of
solvents and filtration of the undesir®d salts (21ng, 36% . LCMS purity

5. oty D02 Pepdiatontdrien By Pni dARNtny BB baBarmerd LI 48" An
5 30 (FHpge 1 proegcidrB)lg, %mmoklsva(smrredr)n T@F@pﬂmtaanq diqxapg (209r at10°¢8 (6H,
| 1. 7Lﬁdér35|mtn‘3fgerfjéﬁno%§ﬁére EIAE? vJas“tﬂeﬁ élﬁ?} dﬁnd th@ggacagn Smed’ﬂ) wa-ﬁ'?ﬁo RT

fOi OW Nng €eXxa es wer rep are usi n e sane neth
Cheni caandrsanf@r M. é?rmheﬂ @golaé &0%nan @m%hedwtﬂasgsNH&b@ %e%ﬁm was added
N (

1- {45l )ﬁ.ursgiﬂ ?& %TI%%H&LS 3lt Qé@ﬂfeﬂﬁ‘ltére@ '?ﬁrou h cellte and the f ltrate
e

yl ) phenyl a@;&; uci nate A, LCMS purit % Ei.’é ,

I\/R ( 3GORFentrataRkio R togivedhe petgiu(cmahsht w"qmsd!da(é (9+94%0) m/? 0(2H, d
3$§MN%]+58 (1H, d, J=16.0Hz), 4.51 (1H, q, J=6.7Hz), 1.73 (3H d,
8 69- 1.61 (1H, m, 1.55 (9H, s), 1.06-0.98 (2H, n,

5-0.91 (1H, n), 0.88 (3H, d, J=2.8Hz), 0.86 (3H, d, J=2.6 Hz). 86

Stage 3 — Preparation of tert-butyl (4-formylbenzyl)carbamate
Stage 2 product (5.87g, 24.73mmol)} was stirred in DCM (200mlL) with MnO, (16.71g,
192.2mmol) for 16h at RT. The reaction was then filtered through celite and the solvent

1-
N
J=8.
J=6.
0.9

removed in vacuo to give the product as a yellow oil (4.63g, 80%). m/z = 258 [M+Na]".

Stage 4 — Preparation of cyclopenty! (25)-[(4-{[(tert-
butoxycarbonyl)aminolmethyl}benzyl)amino](cyciohexyl)acetate

Stage 3 product (650mg, 2.70mmol) was stirred in DCE (20mL), Intermediate J1 (707mg,
2.70mmo!} and STAB {818mg, 4.33mmol) at RT under a nitrogen atmosphere for 3h. After this
time the reaction was diluted with H,O (50mL) and extracted with Et,O (2 x 100mL). The
combined organic extracts were dried (MgS0Q,) and solvent removed in vacuo to give the
product as a brown oil {(1.13g, 95%). m/z = 445 [M+H]".

Stage 5 — Preparation of cyclopentyl (2S8)-{[4-(aminomethyl)benzylJamino}{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 HCI salt (971mg, 99%). m/z = 345 [M+H]".

Stage 6 — Preparation of cyclopentyt (28)-cyclohexyl[(4-{[(3-{(1 £)-3-[( 1-isobutoxyethoxy)amino]-
3-oxoprop-1-en-1-yi}benzyl)Jamino)methyl}benzyl)aminolacetate
(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. NaBH3;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 (MgSO,)
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]".



tert-Butyl N-(144-13- B, K2 LCMS purity 100% nfz = 379 [ Mrl-111, 1H
(hydroxyam no)-3- NWVR (300MHz, CD30D) 6: 7.41-7.33 (41-1,

oxopr opylwphersydsyssahyl )-L- m, 4.43 (1H, t, J=7.0Hz), PCIIAE2K)7/M003504

| eucinate J=7.5Hz), 2.42 (21-1, t, J=7.5Hz), 1.82-1.75 (2H, m, 1.71
(3H, d, J=7.0Hz), 1.64-1.56 (2H mB0 1.55 (9H, s), 0.86 (6H d,

J=6. 2HStage Ex@rppaatibh of ic@tlbpddityl Y2 S)-cyclohexyl({4-[({3- [(1E) -3- (hydroxyammog 3-oxoprop-

VN\b( goééf%ﬂ%% 34hydr Oxvaq&]\%éwl}amlrﬁ))aceta]te?gxa Ie 7[‘)s;1envf | et hyl)-L-1eucinate
4N HCl in dioxane (0.03mL, 0.12mmol} was charged to a solution of stage 6 product (0.07g,
0.11mmol) in DCM (10mL) 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 (15mg, 26%). LCMS purity >95%, m/z = 520 [M+H]+, '"H NMR
(300MHz, CD;0D) 6: 7.78-7.47 (9H, m}), 6.54 (1H, d, J=15.6Hz), 5.31 (1H, m), 4.38-4.20 (6H,

m), 3.79 (1H, m), 2.04-1.18 {18H, m).

Example 74:
Cyclopentyl O-tert-butyl-N-{4-[({3-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-
yllbenzyl}laminolmethyllbenzyi}-L-serinate

Y

0 B
YN
O/ 0 H/\Q\/H Lz ﬂ
' ~OH
s

The title compound was prepared from Intermediate O by the same methodology used to make
Example 73.

LCMS purity 100%, m/z = 520 [M+H]", '"H NMR (300MHz, CD,0D) &: 7.78-7.47 (SH, m), 6.54
(1H, d, J=15.6Hz), 5.31 (1H, m}), 4.38-4.20 (6H, m), 3.79 (1H, m), 2.04-1.18 (19H, m). .

Example 75:
Cyclopentyl O-tert-butyl-N-{4-{{{4-[{1E)-3-(hydroxyamino}-3-oxoprop-1-en-1-
llbenzyllaminocmethyllbenzyi}-L-serinaie

AJp O,
Y 0




73 The title conmpound was prepared by the foll ow ng nethodol ogy: Stage 3
1i) satyr chloride, DMF, DCMii) LIBH4, THF Exanpl e 87 Stage | -
Prepar at i =f.ornyl phenyl )acetic acid To

[ 4- (hydr o‘&@r%g{)%%g%henyl]aceti c acid (3g, 18mmol) in mc‘icé?’?%z(??&’?‘”ﬁ"ﬁder N2
was added manganese dioxide (7.7g, 90mgpl) and the reaction m xture 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
desi r edrhertiig ¢empodnd @8s pepHed tiHh&KRowBRAMnodalégyDVS0) 6: 12.49 (1H, br s),
9.99 (1H, s), 7.89-7.84 (2H, m, 7.50 (2H, d, J=7.9Hz), 3.72 (2H, s). Stage
2- Preparation of (41(1E)- 3-nethoxy-3-oxoprop-1-en-1-yl]phenyl}acetic acid
To stage 1 product (1.03g,.6.3nmpl) in water (100nmL) were added K2CQO3
(2.61g, 18.9mmol) then trinmgthyl phosphonoacegjate~(1.23n, 7.6nmmol) at O0C

Addition was carried out oy8r 10 minutes to av e rflaction tenperature
ri sing above 15C. The_react iXxture was then Stifref & RT/QﬂGr 72h. A
sol ution of 1M HCI afided u | pH - 1. The white flecipitate was

i sol ated by fi I"Fat™6h, washed W th water (100mL), concentrated and dried
on the freeze drier to afford the desired_pr t ite solid (784 ng,
379 1H AWETINDE B S0ER, orphs 46 ( oot o0y | 7. 31
(2H, d, J=8.1Hz), 6. 73(1H, d, J=16.0Hz), 6.63(1H, d, J=16.0Hz), 3.72 (3H,
s), 3.62 (2H, s). WD 2008/ 040934PCT/ GB2007/ 003504 74 Stage 3 - Preparation
of methyl (2E)-3-[4-(2-hydroxyethypphenyljacrylate To stage 2 product
(784ng) in DCM (20nL) under N2 at mospher @rsWer e added oxal yl chloride (2nl)
and DVMF (3 drops). The reaction wasredf osEirring for Ih at RT. The crude
was concentrated under reduced pressure} Anhydrous THF (10nmi) was then
added, followed by a solution of lithi borohydride in THF (3nm, 2Min
THF) at OC. This was left stirrj for I'h, then quenched with sat NH4C
(15n.) and extracted with Et0OAc [50nL). The organic |ayer was washed with
brine (50m), dried (MjSO4), fikfered and concentrajed under reduced
pressure. The crude was urid‘\ilf'd a_Bi ot age.autopat e purification system
to afford the pure prodA@_’{(Z ony, ) ( 00MHz, cDCl 3) 6: 7.70
(1H, d, J=16.0Hz), 7.50 . 8, J=s sy N (2H, d, J=8.1Hz), 6.44(1H,
d, J=16.0Hz), 3.90 (2H, t, J=6.5Hz), 3.82 (3H, s), 2.91 (2H, t). Stage 4-
Preparation of nethyl (2E)-3-[4-(2-ox88'h¥pphenyljacryl ate To stage 3
product (200nmg, 0.97mmol) in DCM (10nL) at OC was added Dess-Martin

e T e

NaHCCB endhyiisstizyardinb jriethyllbensyl)-Lisednate (Ban)plad8) | ef t stirring vigourously

wi - br 18 Spept St AR E R M s s AP BT o

r educ e ddgzeaissiindE ampé 76 —d. 288z, 06T nmeal) ardo@éd 8-(4f@BipheguiaM(1) . m z = 205

MEH] . St 5-. P t.i f - vl . ,
(o 45008 RinoxBRRIAAS Thrlharb @t ulilrbed in Example 127,020, 0.70mmal in
st age 4DQEQRSML) w&SaaredS HABOT(0g, B.3D6k0!). 3Me) mixhise add stired ateiR Trfatidht and<2

N e e e e Sl TS

(10m) @ndiogmiierant Istymbired omddiedxtritie wargdried(MgBRy), coaserdrbed andplyrifiedshed

concentPa BRI P Gdn d8 B SeSredpBlly(fnb Pt LR huny e 3905

quant . ) (M+H]T, sTHARMRISOOMHEzr D0P) B:7.4 heRH, idnde7.SHDp 7 R Bio.d, JEdi7Hae7.20 (3H,

UL S84l B A oo GO 8014 5, D351 v

yl i phenyhsatdoeH; b)) £04(94tsd. (Exanpl e 87) To a solution of crude stage 5
product (162ng, 0.43mmol) in MOH (2nlL) was added hydroxyl am ne

hydr ochl oride (120ng, 1.72mmvl) and the reaction m xture was cooled to -5C
A solution of KOH (193ng, 3.44nmmol) in water (0.5nm) was prepared, cool ed
and added slowy to the reaction m xture. After 30 mnutes stirring at -5C,
the reaction was conplete. A solution of 1M HCI was added to neutralise the
pH. The crude was purified by preparative HPLC to yield the desired product
(16ngl 99%9. LCMS purity 96% nmliz = 377 [MtHt WO

2008/ 040934PCT/ GB2007/ 003504 75 Exanpl e 88:

(2S)-Cycl ohexv1l(14-1(1E)- 3-(hydroxvam no) - 3- oxoor 00- 1-en- 1- vl | benzvl i am no)
acetic acid
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Example 79:

JolbbLl C atl

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

yllbenzyl}amino)methyllcyclohexylimethvilaminolacetate

S

0
o N N..
& OH
0



LCVS purity >95% miz = 327 [MrHr, 1H NVR (300MHz, CD30D) 6:7.75-7.41 (10H,
m, 6.55 (1H, d, J=15.6Hz), 5.10 (1H, s), 4.21 (2H q). 92

N-{41( 1E)wé2d/fbsx4yam no) - 3- oxoprop-1-en-1-yl | benzyl) -por/crmbnasid LCVS

purity 100% mlz = 307 [MtHr, IH NWR (300MHz, CO300) 6: 7.76-7.48 (5H, m,
6.54 (1H, d J=15.6Hz), 4.16 (2H, m), 6862 (1H, m, 1.91-0.74 (9H, m. 93

§/I2ﬁ)enzy ﬁ@’éﬁ%‘{ﬁ%%e?am%%qgﬁpur %@%W [y 1 ggsli M-H] , 1H NMR

(300MHz, CD30D) 6:7.78-7.43 (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-ButyI-N—(4-[(1E)-3-

(hydr oxyam no) - 3- oxopr op- 1-en-1- yljbenzyl)-D-serine 20 LCVS purity 100%

mz = 337 [l\/HrHr, 'H NVRe8D0MHz, \?300) 6: 7ACOLD,OMSE1 (5% , 6.55 (1H, d,
(9

J=15. 6Hz), ‘)A'Hafzi!'ﬂiz 6 3. 93 H:B AV m) H, s) 95
(2R)- ({4% Ciflydro no)m?%p T- gpgek-
yi Thenzyl (phenyg ﬁﬁa%hl C LCVS pur| ty 100% 327 [ MHH] t

1H NMR (300MHz, CD30D)giofanefs,85- 7. 34 (10H, n), 6.54 (1H, d, J:15. 9Hz), 4.53
(1H, s), 4.18 (2H, g). WD 2008/040934PCT/ GB2007/ 003504 77|Exanpl e Chemi cal
name I nternmediate from Exanpl e nunber Anal ytical data 96 intermodiate /1

(28) - Cycl ohexyl ({4[ 3- (hydr oxyam no) - 3- oxopropyl ] benzgtageam no%Hacetl c acid
33 LCMS purity 100% mz = 335 [MrHr, 1H NVR (300MHz, CD30) ¢ B-7.22
(4H, m, 4.12 (2H, q), 2.95 (2H, t), 2.39 (2H, t), 1.91-1.04 (11H m. 97

HCl/dioxane
DCM

]

o T oo
H,N H o HN 0

H
Ut/@\/\[?‘-olc

Y

Prepared as described in Exampla 12

NaCNBH,
DCE

Stage 6

HCl/dioxane
Stage 7 OOM

QOJS\/O”H“CVJH"’T"J\
QEVO”“QJ

Example 79

Stage 1~ Preparation of [4-(aminomethyl)cyclohexyljmethanol
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,0.
Na,S0, was then added and the mixture stirred for 10 minutes. It was then filtered through



N-{413- (1 - 1lydr oxyam no)-3- oxopropyl]benzyl)-L-leucine 34 LCVS purity 100%
mz = 309 [ MtHr, 'H NVR (300MHz, CD30D) 6:7.50-7.15 (4H, m, 4.57 (1H, s),
4.12 (2HwQ)2posd4B984(2H, t), 2.39 (2H t), 1.80 (2H, m, ptTEB20dHbo350, 0. 93
(6H, dd). 98 (28)-({4[3-(Hydroxyan no)- 3-

oxopr opyl ] benzyl } am no) (phenyl )acetic @&cid 39 LCVS purity 90% mz = 329

[ MiH[ 1 éﬁe%tﬁéﬂ%ﬂézoonééﬂ@&% v@cué—@ 48-1% thé 'ﬁrocﬁﬁ:t asga g@onﬁrﬂe‘és oh which, 8. 72
(1H, bra H, dd),

2.84 (zﬁq'dlﬁqd or}zstzrrdl(@m glvq e FEQdWIFEFSWtWG da@@y?és» m&;%s SNV (300MHZ, o
% 9
e e s
J=-9. 6MFP3M).81 (1H, d, J=3.6Hz), 2.97 (2H, t, J=7.4Hz), 2.41 (2H t,
J=7.5Hz), 2.36-2.27 (1H, n), 1.18 -1.10 (3H, m),1.08 -1.00 (3H, m. 100

N-{ 4[3 Hydrox am no) - 3- 0Xx benzyl)-3-nmethyl -L-valine 43 LCVS purity
90% age 3o d renaraionah fwwfgb@gﬁwmxtb\w?cv@loh?xweﬂw!}zerbemﬁte ., 4.32

S 1? 5&2 s)tdge1$p@dabt A342§32dd m@l wéis 58rrBdigith N%04Q1(ob§|, 2@b1m%oﬁ%n62ﬂﬂtertt

(26) - OISR EUS AGESR STER) 4 (Simko A 678 (k) aHRT for 161, The

yf 1 pyddigetidn wa}sw@édbm@ahtfmé@ﬁﬁ&dcgo aghéh rbmatem,uso% Maé@@% empbrae@?aél
[ MEHr, 1H NVR (300MHz, CD300) 65 (1 d)

6.92 ( Halid grec y&qtgd @p&gf solutign ap@ was &yilecledgm 1dr@g tce glyq_trle prﬂfiuct 52 wtglte SO|ICrp
N-({6- [(656) 371%)( hb/ﬂeqswmngpr 1$r Namsowwi @DCI}TG"OIEB’M&Q Bag/| zimgggylsy

L- 1 euci ne Tﬁ r (1 %
6: 8. 65 (?'ﬂﬁs) %70 47“9@) ?1 (2’ddt)~f 57359) @éﬁ Z'adé J= §3b'iﬂ) ¢34 (8, b(]éh%@#&*j‘ 4. .54
(1H, s), 4.02 (2H q), 1.97-1.19 (31-1, m, 0.95 (6H, dd). 103

28 | oh 643- d di n- 3-
§/| }Zretq, ae exé &@&@QQE’ %{é’?%b%‘%x %OGYG'Q@)’(‘%@&R%‘}J?%@%n[MHr 1H NVR

300 210
R Sk ooyt o b i dfcirbess gk, 1,

(2 ¢ atiposphers §id G5t ib -6 DNMSGH2 2Amieae Ol wet thep aced whisies) (111
1. 47- Indidtalriig th@iempéﬁﬁu@&%ﬁ%@@%ﬂa@?@ﬂ&é@@En%uaﬁzlEzganp’mnmol) in
DCM (50mL) was then prepared and added slowly to the reaction mixture, again maintaining
the temperature below -65°C. When addition was complete EfzN {(8.99mL, 71.69mmol) was
slowly added, again maintaining the temperature below -65°C. When addition was complete the
reaction was allowed to warm to RT and then the solvent removed in vacuo. The residue was
purified by column chromatography (0 to 10% MeCH in DCM)to give the product as a light
yellow oil (5g, >100% - contains some Et;N). m/z = 266 [M+Na]*, '"H NMR (300MHz, CDOCl3) &:
1.02 (2H, m), 1.30 (2H, m), 1.45 (9H, s), 1.90 (2H, m}, 2.03 (2H, m), 3.01 (2H, t, J=6.3Hz), 4.57
{1H, br s), 9.63 (1H, s).

Stage 4 - Preparation of cyclopenty! (25)-{[(4-{[(tert-
butoxycarbonyl)amino]methyl}cyclohexyl)methyllamino}{cyclohexyl)acetate

Stage 3 product (1.00g, 4.14mmol) was stirred with Intermediate J1 (1.08g, 4.14mmol) and
STAB (1.33g, 6.21mmol) in DCE (20mL) at RT for 16h. The reaction was then diluted with H,O
(100mL) and extracted with DCM {2 x 100mL). The combined organic extracts were dried
(MgS0O,) and the solvent removed in vacuo to give the product as a grey solid which was used
in the next step without further purification (1.74g, 94%). m/z = 451 [M+H]".



Chem cal name Internediate from Exanpl e nunber Anal ytical data 104
(25) - Cycl ohexYl E543- (hydr oxyam no) - 3- oxopr opyl | pyri di n- 2-

yl } et hyl tic acid 70 LCV5 purity 98% mz = 33dMdhHeoskhaNVR
(300MHz, Wﬁ?ﬂ%@fﬁ& 10.39 (1H, br s), 8.49 (1H, s), 7.72 M_‘;LLH 7|7?1Id 4J=2.2,

8.0Hz), 7.44 (1H d, J=8.0Hz), 4.30 (26% s), 3.82 (1H, d,J33Hz) 2.87

(21 sl 53 Bhonhudot [ SEebyd2Sy ity Bdhefinelbaadndr 1 %0 3

gIY:)/bepﬂz(wc}lmxpk)e)m@yl Lcycl ohexyl) nethyl)am no]acetic acid 79 LCVS purity
" 4" sRee ipra M 2l Rt VA Ky B, o) Wy Baic igionBhe, S et !

(|2] g)en@tfunhehy'lr%el(ioh{em MiE)en&em@Mmmaymm@phe&esjdm@dmﬂ dndenvdcuum to glvg
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7.57 ( 2xD0-d,20J8R, Dhiz1).50-8.08621H, ), @ 651¢I315rnﬁlaz§5 (14H, 39, §.281(11)m), 3.8842d.1mM). d,

J=3.1Hz), 3.40-3.65 (3H, m, 3.12 (2H, br m, 2.39 (2H, t, J=15.4Hz),

1.90-2.22 (3H, m), 1.60-1.80 (5H, m, 1.05-1.50(5K, m. 107
(25) - { [§tagd 6 RreFaraBer biyzyclopyntyli(A6)-c@ionexpfitéell3elit £)-31(1 frohatpkygthoiandnel. 4-

AR ( 30orgn R BeT Hbsas B sRfidy bt igmtibihceiyg = 24 1 1
d J= 16125)43X3-F’6rrﬁﬂpr@anﬁ]) N 1- [sobmaxs(eﬂmxy)a):rylamma(mega@g|as d.eyqnbgdgmsgamgie( 3H,

(2’5) cy oﬂégyﬁ’f‘FT')?E”s s éroﬁﬁﬂig rﬁzfinmmélggleg@dissolved in PCE (19mL) and

yl3|0 ghergtlrr]adﬁmﬂbamaﬁbﬁa@\ﬁéﬂ 18g, a’&:‘lrl:lrn@k)\MaelvBa diang t@@%actlﬂr}zSttEfegth’f Tabk-Aftert H NVR
530" Injs e Rg reactib s kobhe f%gvéﬁzya%‘zﬁg@lz%g(%ﬁﬁa% thgagiedbpndse’
1. 76( 3KyasdexiheRdavith) DCM (80 1Ol apd ke egmbinediergenios dieHMg§0.) aBstanpl e 109:

N 4- 13 ENAFAY B0 )Rdss Tn P4 QR 18 RKbIdIRE iddbictad & LIRWAING.91E) 143%). miz = 626

[M+H]".

Stage 7 — Preparation of cyclopentyl (28)-cyclohexyl[{({4-[({3-[(1E)-3-(hydroxyamino)-3-oxoprop-
1-en-1-yl]benzyl}amino)methyl]cyciohexyi}methyl)amino]acetate (Exampie 79)

4N HCl in dioxane (0.52mL, 2mmol) was charged to a solution of stage 6 product (0.65g,
1mmol) in DCM (10mL) and the reaction stirred for 5 minutes. The reaction was concentrated to
dryness in vacuo to afford a yellow oil. Purification by preparative HPL.C afforded the desired
product as a white solid (20mg, 4%). LCMS purity >95%, m/z = 526 [M+H]", 'H NMR (300MHz,
CD;0D) &: 7.80-7.42 (5H, m), 6.56 (1H, d, J=15.6Hz), 5.36(1H, m), 4.26 (1H, s), 3.85 (1H, d),
3.12-2.75 (4H, m}), 2.12-0.87 (29H, m).

Example 80:

Cyclopentyl (2S5)-cyclohexyl[(1-{4-[(1F)-3-(hydroxyamino)-3-cxoprop-1-en-1-yllbenzylipiperidin-
4-yl)aminolacetate

0 H
H
o] 0




WO 2008/ 040934PCT/ GB2007/ 003504 79 The title conpound was prepared by the
foll ow ng net hodol ogy: Stage 1 - Preparation of nethyl

3- (4- f or gbpbenbhoar opanoate To a sol ution of | nternmed gcg/dh06A05%
1.54mmol ) in DCM (25nL) was added nmanganese di oxi de (2.98g, 34mmol). The
m xture was stirred for 15 mnutes, ar@b then filtered through Celite and
washed t p@% f was concentrated to yield
t he des-rlnﬁreet(rjﬂeprgg‘I E%W%% was usedfodlg@@(?tﬁéihédr?ﬁt e next stage without
further purification or characterisation. Stage 2 - Preparation of

N-{4-[ (1E) - 3- net hoxy- 3- oxopr | ] benzyl }-L-isol eucine To stage_1 product

(150ny, 0.78 ) in anhydr MeOH (5 4%5 vvere add Li i sol ne (103ny
0. 78mml ) i Um cyanobo ydri de (49A/%°%, o).>N suI ting

m xture was stil[r over ni . The ssamlavent was re 0
concentration and the resi due bar i oned between DCM (20nL)H a id r

(20mL). The organic | ayer was washed with water (20nL) and brine (20n),
dried (MyS™4) and concent r'dtBeffder reduced pressure to afford the desired
product as a colourless oil (140nmy, 58% . mistage2308 [ MrHr; [LH NMVR (300M—Iz
CD30D) 6: 7.42-7.35 (1H m, 7.28 (2H d, J=7.7Hz), 7.22-7.08.(1H 4.57
(1H, s), 3.64 (3H, s), 3.33 (1H, dt, J=3.3, 1.6Hz), 2.92 (2HpcH, T]e—? 5Hz) ,
2.64 (2H, t, J=3.8Hz), 2.17 (2H, s), 1.41- 1.27 (2H, m, 0.P7 (3H, d,

J=6.6Hz), 0.91 (3H t, J=7.3Hz). Sta Prep ration of

N-{4[ 3- (Hydr oxyam no) - 3- oxopr opyl i benzy §~ ne (Exahple 109) To
stage 2 prod (110rrg 0.36mmol ) in MeOH (1PrL) was added hy xyl am ne
hydr ochl ori d! was di SSol Vet dcedol@in #AnAd 1TUM a f water,

cool ed and ad é@ Iut| ofn. @@0 3504 80 The
resul tlg@rrﬁ‘ﬁ’m on5C for #6TABiOsEt es. The sted to
7 by ad foam HCI soI utioon. The sol Ut'f'en was t hen cond“entor

dryness, MeOH was added and the suspensionswess filtered to renove excess
salts. The filtrabema® purified by preparative HPLC to afford the title
compound as a white solid (31ng, 28% . LCVS purity 93% mz = 309 [ M+H], 1H
NVR (300MHz, CD30D) 6: 7.46-7.32 (4H, m, 4.22 (2H, s), 3.86 (1H, d,

J=3. 2HStage 1 9 Premamtian of Jerfbatiirg- {I(128)41cy(:@h|,exw-?-(gysm@ﬁm0,><y2204- 1.97 (1H, m,
1.52 ( Bel .98 (6H, m. Exanple 110:
I\I—({64?ij?ﬁmgl a@ﬂ?@@ﬁm’:’é”@ %%bd%m Iovr| di n-3-vi | methvl)-L-1 euci ne HONN-{'?
0 HNCH TDI‘ﬂaSQlilt!qn@fdniﬂpuedidtewa (1p1r59pé44§tﬁnCﬂMntD€£ ﬁ@m%magdm ety dy -

Inter ﬁ@%} M ;I}Aét% (86ome t r?mo[) ﬁ’ég '7§§I mo), The m|xtur?lg?srrpl o

N ({613- oxyam no oxopr pyr| euci ne
110) Tﬁérraﬁfqﬂh@aﬂém@ qusnehechiph @dcﬁt@n(CS@ﬁ’g Naﬂcgmluyo mb)eHiecprodiiat wvass5%

vacuo agrtind Wk DRI (L ?gfsedaﬁm& (R inetlonrae viflo MEe Qa8 ahB Lo e
conpours@negntrgtegh and theo|pudfigd3mneplurgu aromatodrans (ihtrVieQHSoDCMite yield3he

2. 4t} “é‘ﬁk%ﬂ%ﬁﬁﬁms%%ﬁ’gz& 105,58 pT ek, £t & S92 (51 55 ©
3 17 ( B-22-9.25 (Y. eiiB)87-R0G(EH, 2, 3.60 (llH;ﬂ 4F&}3HZ)13®§ H%HSQJ’\E/%BHZ)(T? 8112.84- 1. 69
2008/ 01%9%’28’%’1’%%@7 4@2{5)%’212%%5 éﬁ?ﬂngzﬁqo%\fbng J(;f(sarrpl )es wer e prepared using

t he sanme net hodol ogy: Exanpl e Chem cal nane Internediate from Exanpl e
Stage 2 — Preparation of cyclopentyl (2S)-cyc!ohexyl(piperidin-4-yiamino)acetate di-
hydrochloride
To stage 1 product (1.068g, 2.4mmol) in DCM (2mL) was added 4M HCI in dioxane (5mL). The
mixture was stirred for 2h, and then Et,O (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-yllbenzyl}piperidin-4-yl)Jaminolacetate (Example 80)

To a solution of stage 2 product (0.396g, 1.03mmeol) in DCE (5mL) was added (2E£)-3-(4-
formylphenyl}-N-(1-isobutoxyethoxy)acrylamide {prepared as described in Example 14 —



nunber Anal ytical data 111 N ({5[ 3-(Hydroxyam no) - 3-

oxopropyl ] pyridin-2-yl}nethyl)-L- leucine 71 LCMS purity 98% mz = 311

[ MEFi |+, Wb 200dR400390MHz, CD30D) 6:8.53 (1H, s), 7.76 (1EcTiGB206700944a), 7. 41
(1H, d, J=7.9Hz), 4.41 (2H, s), 4.07 (1H, t, J=5.8Hz), 3.00 (2H, t,
J=7.3H4, 2.44 (2H, t, J=7.4Hz), 1.®B*1.99 (3H m, 1.02 (3H, d,

oxor 023245, 01 1bfdiinds @l STKe @ 5. MoshidtivSbier autied ¥AEMY n@mage) 3-

[ MrH +,widd stiIvBd (@ EDMThe reBgioD)was . duendhediyy, adgition-e8 2M-b_|§3| (1ngl apd stirred for 30
I8, ol 7 gt s TGOl 137, P50 by 1
1. 75( Skextrdcted with@HEM (3 & 75:111_1 Tde mixture was then dried (MgSQ,), concentrated and purified
by preparative HPLC to yield the desired product (35mg, 7%). LCMS purity >98%, m/z = 488
[M+H]*, "H NMR (300MHMz, CD;0D) &: 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 81:
Cyclopentyl O-tert-butyl-N-(1-{4-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yilbenzylipiperidin-4-
yl)-L-serinate

T \"AHJQ“@W

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+HJ", 'H NMR (300MHz, ds-DMSO) 5: 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-
i)methyilamino}{(phenyllacetate

O\o%“\/g m“m




(2H, m, 1.26 (1H, t, J=7.2Hz), 0.87 (3H d, J=6.2Hz), 0.84 (3H, d,
J=6.2Hz). Exanple 113: Cycl ooentyl

4- { 4- 13- (Wopdoassa9s4no) - 3- oxopr opyl | benzyl | pi per azi ne- 2- parhcBephBi8504 WO
2008/ 040934PCT/ GB2007/ 003504 82 The title conpound was prepared by the

fol | owi ng net hodol ogy: Stage 5 Ph(@#92, H2 El OAc Exanpl e 113 St age
1 - PreprikicempBiindivas Fep0y RS RAbivPReRsthddigpanoi ¢ acid Internediate B
(59, 25.7mmmol) v‘?/as di ssgf&ygd in MeOH (50nL) and@améter (10nL). LiOH (1.85q,
77.2mmol ) was added and the reaction stirred at RT for 18h. The reaction

m xture was acidified to pH- 3 with IMHCI, the resultipg @recipitate was
i sol ate filtratee® DLW affo c(l;ghe desired prpodunat ( %gﬁ nt.). 1H
NMR (30 . E15- BMBBY—5—7. 1 Ny, 4.452H = 2.81 (23H |t), 2.62
(2H, t). stage 2- Pr¥atation of B-QL&QPWI phétt§t3 pr opanoi ¢ aci o Stage 1
product (2g, Il mvol) was dissolved in anhydrous DCM (100nL) and treated
with M102 (10g, 115mmol). The reaction was stirred at 35C fof 18h. The
resul ting suspension was filtered through celite and the fil{rate
concentrated under reduced pressure to afford the titl e Stendp @géf’ as a wite
solid (1.64g, 84%. 1H NVR (300MHz, CDCI3) 5: 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

314- ({4- Rbenzyl oxy) carbony11- 3-[ (cycl opent yl oxy) car blonwl | pi perazi n-1-

yfi met hyI)phenyl]mic acird\St age 2 product (13PRgdig~Z7mmol)
Intermediate V (2560t \@g@@ STAB Hel®ng, O. 92mm|)@grm§,g\(p
0. 77nmmol ) were added to gnhydrous Dd:_‘(‘zg:ftFn'd_sti rred aft YD ©

2008/ 040934PCT/ GB2007/ 0 4 83 for 18h.”*fhe reaction nixture
partitioned between DCM m.) and water (50nL). The organic | r was
washed with brine (50nL), dried (MgSO4) and concentrated under reduced

pressure to afford the dqesio I‘Odl,'!'Ct (341nmg, 90%. mz = 495 [ M+H| t
# Mo o’\l/
G

Prepared as described in Example 14

a) STAB, DCE
b} aq. HCI

O\ojéﬂ mnm

Example 82

Stage §

Stage 1 ~ Preparation of fert-butyl 4-(hydroxymethyl)piperidine-1-carboxylate

To a solution of piperidin-4-ylmethanol (5.122g, 44.5mmol) in DCM (70mL) was added di-tert-
buty! dicarbonate (8.91g, 40.8mmol). The solution was stirred at RT for 3h and then poured into
Et,O (250mL). The solution was then washed with 0.5M HCl,, (3 x 75mL), brine (50mL) and
then dried (MgS0O,) and concentrated in vacuo to give the desired product (9.78g, quant.). 'H
NMR (300MHz, CDCl3) 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



Stage 4 - Preparation of 1-benzyl 2-cyclopentyl

4-(4-{3-[(1-1sobut oxyet hoxy)am no] - 3-

oxopr opylywBeedydsbdi per azi ne- 1, 2- di car boxyl ate To a sol uticarGeEzoBsiage 3

product (341ng, 0.69mmmol) in DWVF (5nm) were added EDClI (159ng, 0.83mmmol),

HOBt (112ng 0.83mmol ), Et3N (480pL, 3%45mmol) and Internediate | (477pL,

3.45 HA1E 4 Ragbmd) 4y S0C
g”;%urtpﬁ ﬁtgf]ee\ﬁ%b&ﬂemo Bl,b é}B@&nE}arﬁﬂvé%dmcﬂm 34 )

for e reaction xture was then diluted with DCM (50m.) and

washed byineg (i Qﬂa‘tL) Nenecosaric astionayas then deied 8daR0.) congenyatediand PuElRA PXvas dri ed
( '\’9504)coﬁxr Om?&ﬁ&@%(a%gﬁeﬁad Yl?&?’éélre-&%?ocfu% F;s' Mgnss%?sﬂdumm@ww ido@g oy
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a whi t@&ﬁa(lmds)( Q@Gr@H 21%17%2} 2:0%(2H!. g
cycl op 0, yet hoxy) am no] - 3-
oxopro yI'} 4343 el-ﬁ:a}g i‘epgég(ggrgoxyl ate Stage 4 product (150ng, O0.24mmol)

was di ssol ved in Et OAc (25m) and the solution degassed. Pd(OH)2(50ng,
0.35 s N2 3dJcionBRtyleREEs-okt2 1at nosphere for | h.
The gg?% EV\? was r%ﬁ%\%térgSUt?p@ﬁr(g Pojrél ytchrpouéh @gzil te and the sol ved
rermve@hahﬂ@hyli%u@wtfmb@%@'éeﬂcPaé‘PQ"dPttf'the desired product. This was
carri egqqahsdy %%étz p%@&% ((Y"?ié&j‘.‘ktSrrquél? iﬂn@cemrﬁst AtiedlIntermediate L1
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and Me M HCl sol ution in dioxane
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purity [Netd’, th NMR SpEMHA-EDECL:) 0 111 é @? 6)0\8)82'3‘8 SHﬂi br
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335 3(2@-1(rmH14ﬁ9H38)12301(1H m), 2.96-2.89 (1H, m, 280(2H t,
J=7.7Hz), 2.75-2.62 (2H, m, 2.60-2.54 (1H, m, 2.48-2.41 (1H m, 2.25
2H, t, J=7.6Hz 1.89-1.78(2H, 1.68-1 6H, : .
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H stone deacetylase activity The abili ty of conpounds to inhibit histone
deacetyl ase activities was neasured using the comercially avail abl e HDAC

f 1 uor esggpé 5@@%@@@&@&1 msm (5891'{{(3“ {4-[tTE)m-(rﬁﬁroxvmmE) -Ba@xoptep-1-en-1-
Lyemsubstrate a (E ga %[l Pél't’ tion, is incubated
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t he p: eﬁ@ﬁ%tﬁlﬁ%n @n’é&fgbcfp@?ubt FB@thU 74@@@:&31 sat:&t(smn) whs bbdeds@E3-BH 4t e

sensiti ses e substrate to uor ev op. r es a

7 lor opRERERheTMUNACt ﬁe%awegwxaﬂacw?@n oY Tepaied aBreipRut ExdRR fi

acti vi ty1gnfs 0l 25prhél) it STAB €85%ng, 0. Hngfel). THeahixiuse dasmunrem.dsm thehhe
presence of an HDAC inhibitor. Data ar

f th
cont r ol quenshed, Witk 0;5M Hilk. 0EUA (X @fmﬁnHWPbﬁ%?au\ﬂ"t@assoaeé&ap ﬁpﬁez’](‘!)gal bgl ng
subt r acqsdchy, 88, 2R Mnasiraged waihl DO®:(3 4O1@0MLY.i The cen{bfjﬁédEé)xtréSs Blete A

wh S| th | t h f t t
8T 5 1 e u SonoeRTRRE precdbach R e B PreRptAt e Ky Suto JREY PR R0l BRbRL. "
whi ch t A@rigN B LEMS ipbirity} >9S5, vie = mcﬂs&mm]t fie: NB4R K3pOMH C51,0 @ab a3 f%ed

Ty W e e
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nucl ear extract derived from HeLa cells was used for screening. The
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Acid. Res., 1983, 11, 1475-1489, snap frozen in liquid nitrogen and stored
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1107-1112. Data were expresseg S a percentage inhibition of t he control,
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100-[ (SI/S)x1001 where Si is the signal in the presence of inhibitor and S
is the signal in the presence of DMBO. |Cso val ues were determ ned by
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Cyclopentyl (2S)-cyclohexvil{1-{4-[(1E}-3-(hydroxyamino)-3-oxoprop-1-en-1-

@

vilphenvllethyllaminolacetate




BCCC2ABB 87 Exanple HDAC activity W37 activity HUT activity HelLa
activity 3ABBB4 ABBBS5A

WO 2008/040934 PCT/GB2007/003504

71
The title compound was prepared by the following methodology:
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Example 84

Stage 1 — Preparation of methyl (2E)-3-(4-acetylphenyl)acrylate

To 4-bromoacetophenone (1g, 5mmol) in anhydrous DMF (30mL) were added methyl acrylate
(450ulL., 5mmol), sodium bicarbonate (420mg, Smmol) tetrabutylammonium bromide (1.61g,
5mmol) and palladium acetate (56mg, 0.25mmol) and the reaction mixture was heated at 130°C
for 2 h. The DMF was removed by concentration under reduced pressure, the crude was
dissolved in E{OAc (100mL.) and washed with water (100mL) then brine (100mL.). The organic
layer was dried (MgSQ,), filtered and concentrated under vacuum to afford the crude product.
This was purified by flash chromatography (1:1 heptane/EtOAc) to yieldthe desired product
(784mg, 77%). miz = 205 [M+H]"; 'H NMR (300MHz, CDCl;) &: 7.99 (2H, d, J=8.3Hz), 7.73 (1H,
d, J=16.2Hz), 7.63 (2H, d, J=8.3Hz), 6.55 (1H, d, J=16.0Hz), 3.85 (3H, s}, 2.64 (3H, s).

Stage 2 — Preparation of methyl (2E)-3-{4-(1-{[(1S)-1-cyclohexyl-2-(cyclopentyloxy)-2-
oxoethyllamino}ethyl)phenyl]acrylate

To stage 1 product (500mg, 2.45mmol) in anhydrous THF (10mL) were added intermediate J1
(946mg, 2.45mmol), Et;N (341uL, 2.45mmol), 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 HCl (256mL}) then brine (25mL).
The organic layer was dried (MgS0,), filtered and concentrated under vacuum to afford the
desired product (1g, 97%) m/z = 414 [M+H]".
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Stage 3 — Preparation of cyclopentyl (2S)-cyclohexyl[(1-{4-[(1£)-3-(hydroxyamino)-3-oxoprop-1-
en-1-yllphenyl}ethyl)amino]acetate (Example 84)

To stage 2 product (60mg, 0.14mmol) in MeOH (1mL) were added hydroxylamine in water
(100pL) and NaOH (60mg) and the reaction mixiure was left stirring at RT for 2h. The reaction
was quenched by addition of a sat NH,CI (2mL), and the product was purified by preparative
HPLC after concentration of sclvents and filtration of the undesired salts (21mg, 36%). LCMS
purity >99%, m/z = 415 [M+H]", 'H NMR (300MHz, CD;0D) &: 7.67 (2H, dd, J=11.4, 8.6Hz),
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, CD300) §: 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 = 378 [M+H]', 'H
{hydroxyamino}-3- NMR (300MHz, CD:0D) &: 7.41-7.33 (4H,
oxopropyllphenyljethyl}-L- m}, 4.43 (1H, t, J=7.0Hz}, 2.99 (2H, ¢,
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:
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The title compound was prepared by the following methodology:
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Example 87

Stage 1 - Preparation of (4-formylphenyl)acetic acid

To [4-(hydroxymethyl)phenyllacetic acid (3g, 18mmol) in CHCI; (50mL.) under N, was added
manganese dioxide (7.7g, 90mmol) and the reaction mixture was stirred at 50°C for 18h. The
crude was filtered through a pad of celite, washed with DCM (50mL) and concentrated under
reduced pressure to give the desired product {1.76g, 59%). H NMR (300MHz, d;-DMSO) &:
12.49 (1H, br s), 9.99 (1H, s), 7.89-7.84 (2H, m), 7.50 (2H, d, J=7.9Hz), 3.72 (2H, s).

Stage 2 — Preparation of {4-[(1E)-3-methoxy-3-oxoprop-1-en-1-yllphenyl}acetic acid

To stage 1 product (1.03g, 6.3mmol) in water (100mL}) were added K,COj3 (2.61g, 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 mixiure was then
stirred at RT for 72h. A solution of 1M HC| 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).
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Stage 3 — Preparation of methyl (2E)-3-[4-(2-hydroxyethyl)phenyl]acrylate
To stage 2 product (784mg) in DCM (20mL) under N, atmosphere, were added oxalyl chloride
{2mL) and DMF (3 drops). The reaction was left stirring for 1h at RT. The crude was
concentrated under reduced pressure. Anhydrous THF {10mL) was then added, followed by a
solution of lithium borohydride in THF (3mL, 2M in THF) at 0°C. This was left stirring for 1h, then
quenched with sat NH,CI (15mL) and extracted with EtOAc (50mL). The organic layer was
washed with brine (50mL), dried (MgSQ,), fittered and concentrated under reduced pressure.
The crude was purified on a Biotage automated purification system to afford the pure product
(250mg, 34%). 'H NMR (300MHz, CDCls) 8: 7.70 (1H, d, J=16.0Hz), 7.50 (2H, d, J=8.3Hz), 7.28
(2H, d, J=8.1Hz), 6.44 (1H, d, J=16.0Hz), 3.90 (2H, {, J=6.5Hz), 3.82 (3H, s), 2.91 (2H, t).

Stage 4 — Preparation of methyl (2E)-3-[4-{2-oxoethyl)phenyljacrylate

To stage 3 product (200mg, 0.97mmol) in DCM (10mL) at 0°C was added Dess-Martin
periodinane (492mg, 1.16mmol) and the reaction mixture was stirred at RT for 2h. The reaction
was quenched by addition of a 1/1 mixture of sat NaHCOQ; and sodium dithionite solutions (5mL)
and left stirring vigourously for 30 minutes. The mixture was extracted with DCM (2 x 10mL) and
washed with brine (10mL). The organic was dryed (MgSQ,), and concentrated under reduced
pressure to afford the desired product (198mg, quant.). m/z = 205 [M+H]".

Stage 5 - Preparation of tert-butyl N-(2-{4-[( 1E)-3-methoxy-3-oxoprop-1-en-1-yllphenyl}ethyl)-L-
leucinate

To stage 4 product (88mg, 0.43mmol) in DCE (3mL) was added Intermediate K2 (81mg,
0.43mmol) followed by sodium triacetoxyborohydride (108mg, 0.51mmol) and the reaction
mixture was stirred at RT under N, atmosphere for 72h. DCM (10mL) and water (10mL) were
added. The organic layer was separated, washed with sat NaHCO,; (15mL) and brine (15mL),
dried (MgSQ,), fittered 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 TM HCl 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]".
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Example 88:
28)-Cyclohexyi({4-1{1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yilbenzyllamino)acetic acid
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The title compound was prepared by the following methodology:
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Example 88

Stage 1 - Preparation of (2S)-cyclohexyl[{(4-{(1E)-3-[(1-isobutoxyethoxy)amino]-3-oxoprop-1-en-
1-yl}benzyl)aminolacetic acid

1N NaOH,, (3mL) was charged to a solution of cyclopentyl (2S)-cyclohexyl[(4-{(1£)-3-[(1-
isobutoxyethoxy)amino]-3-oxoprop-1-en-1-yl}benzyl}aminolacetate (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 EtOA¢ (10mL). The aquecus phase was
acidified to pH ~ 2 with saturated citric acid solution, extracted with EtOAc (2 x 10mL) and the
organic phase dried (MgS0,) and concentrated in vacuo to afford the product as a yellow oil
(0.14g, 53%). m/z = 433 [M+H]".
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Stage 2 — Preparation of (2S)-Cyclohexyl({4-[(1£)-3-(hydroxyamino)-3-oxoprop-1-en-1-

yljbenzyl}amino)acetic acid (Example 88)

4N HCl in dioxane {0.18mL, 0.72mmol) was added to a solution of stage 1 product (0.14g,

0.32mmol) in DCM and the reaction stirred for 5 minutes. The reaction was then concentrated to

dryness in vacuo to afford a yellow solid. Purification by preparative HPLC afforded the desired
product as an off-white solid (4mg, 2%). 'H NMR (300MHz, ds-DMSO) &: 10.80 (1H, s), 9.08
(1H, m), 7.73 (2H, d, J=7.8Hz), 7.52-7.45 (3H, m), 6.50 (1H, d, J=16.2Hz), 4.16 (2H, m), 3.70
(1H, m), 1.91 (1H, m), 1.81-1.50 (5H, m), 1.32-0.86 (5H, m).

The following examples were prepared using the same methodology:

Example Chemical name Intermediate Analytical data
from Example
number

89 N-{4-[(1E}-3-(Hydroxyamino)-3- 15 LLCMS purity 97%, m/z = 307 [M+H]*, 'H

oxoprop-1-en-1-yllbenzyl}-L-leucine NMR (300MHz, CD;0D) 5: 7.79-7.44
{5H, m}, 6.55 (1H, d, J=15.9Hz}, 4.28
{2H, s), 4.00 (1H, m}), 1.96-1.65 (3H, m),
1.00 (6H, m).

90 O-teri-Butyl-N-{4-[(1E)-3- 16 LCMS purity 100%, miz = 337 [M+H]",
(hydroxyamino)-3-oxaprop-1-en-1- 'H NMR (300MHz, CD;0D) &: 7.77-7.50
yilbenzyl}-L-serine {6H, m), 6.55 (1K, d, J=15.9Hz), 4.32

{1H, s), 3.88 (2H, s}, 1.31 (2H, 8), 1.25
(SH, s).

o1 (28)-({4-{(1E}-3-(Hydroxyamino)-3- 17 LCMS purity >95%, miz = 327 [M+H]',
oxoprop-1-en-1- "H NMR (300MHz, CD;0D) 6. 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-[{ 1 E)-3-(Hydroxyamino}-3- 18 LCMS purity 100%, m/z = 307 [M+H]",

oxoprop-1-en-1-yljbenzyl}-D-leucine 'H NMR (300MHz, CD,0D) §: 7.78-7.48
(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-[(1F)}-3- 19 LCMS purity 100%, miz = 333 [M+H]’,
{hydroxyamino}-3-oxoprop-1-en-1- 'H NMR (300MHz, CDs0D) 5: 7.78-7.43
yllbenzyllamino)acetic acid {5H, m}, .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, ), 4.12 (1H, m), 3.93 (2H, m), 1.25
{9H, s).

95 (2R)-{{4-}(1 E)-3-(Hydroxyamino}-3- 22 LCMS purity 100%, m/z = 327 [M+H]",
oxoprop-1-en-1- "H NMR (300MHz, CD;00D) 8; 7.75-7.34
yllbenzyl}amino){phenyllacetic acid {10H, m), 6.54 (1H, d, J=15.9Hz), 4.53

{1H, s), 4.18 {2H, q).
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Example Chemical name Intermediate Analytical data
from Example :
number
96 (28)-Cyclohexyl({4-[3-(hydroxyamina}- 33 LCMS purity 100%, m/fz = 335 [M+H]",
3-oxopropyllbenzyifamino)acetic acid H NMR (300MHz, CD;00) 5: 7.45-7.22
(4H,m}, 4.12 (2H, q}, 2.95 (2H, 1), 2.38
(2H, 1}, 1.91-1.04 (11H, m}.
97 N-{4-]3-(Hydroxyaming)-3- 34 LCMS purity 100%, miz = 309 [M+H]",
oxopropyllbenzyl}-L-leucine 'H NMR (300MHz, CD;0D) 6: 7.50-7.15
{4H, m), 4.57 (1H, s), 4.12 (2H, g), 2.94
(2H, t), 2.39 (2H, 1), 1.80 (2H, m), 1.59
{1H, m}, 0.93 (6H, dd).
98 {23)-{{4-[3-(Hydroxyamino)-3- 39 LCMS purity 90%, m/z = 329 [M+H]", 'H
oxopropyilbenzyllamino){phenylacetic NMR (300MHz, de-DMSO) &: 10.38 {1H,
acid s), 9.83 (1H, br s}, 8.72 (1H, br s), 7.6-
7.4 (5H, m), 7.28 (4H, dd), 5.09 {1H, s),
4.00 {2H, dd), 2.B4 (2H, t}, 2.27 (2H,
t).0

99 N-{4-[3-(Hydroxyamino}-3- 42 LCMS purity 90%, m/z = 295 {M+H]*, 'H

oxopropyl]benzyl}-L-valine NMR (300MHz, CD:00} 5: 7.46-7.39
(2H, m), 7.38-7.30 (2H, m}, 4.23 (2H, 4,
J=8.6Hz), 3.81 (1H, d, J=3.6Hz), 2.97
(2H, t, J=7.4Hz), 2.4% (2H, t, J=7.5Hz),
2.36-2.27 (14, m), 1.18 -1.10 (3H,
m},1.08 -1.00 (3H, m).

100 N-{4-[3-(Hydroxyamino}-3- 43 LCMS purity 90%, m/z = 308 [M+H]", 'H

oxopropyllbenzyl}-3-methyl-L-valine NMR (300MHz, CDs0D) 8: 7.49 -7.28
(4H, m), 4.32 (1H, d, J=13.6Hz), 4.13
(1H, d, J=13.6Hz), 3.40 {1H, s), 2.98
(2K, t, J=7.5Hz), 2.41 (2H, {, J=7.56Hz),
1.08 (9 H, s).

101 {28)-Cyclohexyl[({6-[(1E)-3- 53 LCMS purily 100%, miz = 334 [M+H]",
{hydroxyamino)-3-oxoprop-1-en-1- 'H NMR (300MHz, CD30D) 6: 8.65 (1H,
yilpyridin-3-yl)methyljaminoacetic s}, 7.93 (1H, m), 7.60 (2H, m), 6.92 (1H,
acid d, J=15.6Hz), 4.02 (2H, q), 1.90-1.08

(11H, m).

102 N-{{6-[{1E)-3-(Hydroxyamino})-3- 54 LCMS purity >85%, miz = 308 [M+H]",
oxaprop-1-en-i-ylpyridin-3-yljmethyi)- "H NMR (300MHz, CD:0D) &: 8.65 (1H,
L-feucine ), 7.83 (1H, dd), 7.59 (2H, dd), 6.91

{1H, d, J=15.6Hz), 4.54 (1H, s), 4.02
{2H, q), 1.97-1.19 (3H, m), 0.95 (6H,
dd).

103 (28)-Cyclohexyl{({6-[3- 62 LCMS purity 95%, m/z = 336 {M+H]", 'H
(hydroxyamino)-3-oxopropyl]pyridin-3- NMR (300MHz, CD,0D) 6: 8.72 (1H, d,
ylimethyl}aminojacetic acid J=2.1Hz), 8.19 (1H, dd, J=8.2, 2.2Hz),

7.70 (1H, d, J=8.1Hz), 4.37 (2H, s), 3.94
(1H, d), 3.22 (2H, t, J=7.2Hz), 2.85 (2H,
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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Example Chemical name Intermediate Analytical data
from Example
number

104 (28)-Cyclohexyl[{{5-{3- 70 LCMS purity 88%, m/z = 336 [M+H]", H
(hydroxyamino}-3-oxopropyl]pyridin-2- NMR (300MHz, ds-OMSQ) &: 10.39 (1H,
ylmethyl)aminolacstic acid brs), 849 (1H, s}, 7.72 (1H, dd, J=2.2,

B.0Hz), 7.44 {1H, d, J=8.0Hz), 4.30 (2H,
s), 3.82 (1H, d, J=3.3Hz}, 2.87 (2H, t,
J=7.3Hz), 2.31 (2H, t, J=7.3Hz), 1.57-
2.04 {6H, m), 0.92-1.38 (5H, m).

105 (25)-Cyclohexyl[{{4-I({3-{(1E)-3- 79 LCMS purity 97%, m/z = 458 [M+H]", 'H
{hydroxyamino}-3-oxoprop-1-en-1- NMR (300MHz, CD,0D) &: 7.78-7.47
yllbenzyllamino)methyllcyclohexyl} {5H, m}, 6.57 (1H, m), 4.26 (2H, s), 3.59
methyi}amino]acetic acid {1H, s}, 3.04-2.75 (4H, m), 2.06-0.78

{19H, m).

106 {25)-Cyclohexyl[(1-{4-}{1E)-3- 80 LCMS purity 98%, m/z = 416 [M+H]", 'H
(hydroxyamino}3-oxoprop-1-en-1- NMR (300MHz, CD;0D} &: 7.67 {2H, d,
yllbenzyl}piperidin-4-ylJaminolacetic J=7.5Hz), 7.60 (1H, obs d), 7.57 (2H, d,
acid J=7.0Hz), 6.56 (1H, d, J=15.6Hz}, 4,35

(2H, s), 3.94 (1H, d, J=3.1Hz), 3.40-3.65
(3H, m), 3.12 {2H, br m), 2.39 (2H, t,
J=15.4Hz), 1.90-2.22 (3H, m), 1.60-1.80
(5H, m}, 1.05-1.50G (5H, m).

107 {2 8)-{[(1-{4-[{1 E}-3-(Hydroxyamino)-3- 82 LCMS purity 98%, m/z = 424 [M+H]", 'H
oxoprop-1-en-1-yllbenzyl}piperidin-4- NMR (300MHz, CD;0D) §: 7.68 {2H, d,
ylimethyllamino}phenyl)acetic acid J=7.8Hz), 7.46-7.64 (8H, m), 6.58 {1H,

d, J=16.0Hz), 5.02 (1H, s), 4.35 (2H, s),
3.44-3.55 (2H, m}, 2.80-3.15 (3H, m),
2.00-2.25 (3H, m), 1.47-1.65 (2H, m).

108 {2S8)-Cyclohexyl[(1-{4-[(1E}-3- 84 LCMS purity 92%, m/z = 347 [M+H]", 'H
(hydroxyaminc}-3-oxoprop-1-en-1- NMR (300MHz, CD:00) 8. 7.69 (2H, d,
yilphenyilethyl)aminojacetic acid J=7.8Hz), 7.61 (1H, d, J=15.9Hz), 7.52-

7.37 (2H, m), .55 (1H, d, J=15.6Hz),
4.52-4.50 (1H, m), 3.26-3.23 (1H, m),
1.76 (3H, d, J=6.6Hz), 1.60-1.43 {4H,
m), 1.38-0.92 (6H, m).

Example 109:

N-{4-[3-(Hydroxyamino)-3-oxopropyllbenzyi}-L -iscleucine

P

HO._ _A
Yy
“OH
0
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The title compound was prepared by the following methodology:.

HO MnO,, DCM 0~
OMe - OMe
Stage 1

0

Intermadiate B
HO NH,

0
) Stage 2
NaCNBH,, MeQOH

\) NH,OH.HCI \)

KOH, MeOH

HOWK\ - HO
N \H/\N
0 HmN‘OH Stage 3 i H/\©\/\WOME

o o

T

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-oxopropyljbenzyl}-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) &: 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, {, 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.
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The resulting mixture was stirred at -5°C for 70 minutes. The pH was adjusted to 7 by addition
of 1M HC! solution, The solution was then concentrated to dryness, MeOH was added and the
suspension was filtered to remove excess salts. The filtrate was purified by preparative HPLC to
afford the title compound as a white solid {31mg, 28%).
LCMS purity 93%, m/z = 309 [M+H]", 'H NMR (300MHz, CD,0D) &: 7.46-7.32 (4H, m), 4.22
(2H, s), 3.86 (1H, d, J=3.2Hz), 2.97 (2H, t, J=7.5Hz), 2.41 (2H, t, J=7.5Hz), 2.04-1.97 (1H, m),
1.52 (9H, s), 1.65-1.38 (2H, m), 1.03-0.98 (6H, m).

Example 110:
N-({6-[3-{hydroxyamino)-3-oxopropyllpyridin-3-yi}methyl}-L-leucine

The title compound was prepared by the following methodology:

PN N

o TFA/ DCM ho.
N = I —— N S
X \IO]/\H I P ,]\ Stage 1 \g/\H | P ﬁ
N o) o’\]/ N ~OH
0 0

Intermediate from Exampie 66 Example 110

Stage 1 — Preparation of N-({6-[3-(hydroxyamino)-3-oxopropyl]pyridin-3-yl}methyl)-L-ieucine
(Example 110) )

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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The following examples were prepared using the same methodology:

Example Chemicai name Intermediate Analytical data
from Example
number
111 N-({5-[3-(Hydroxyamino)-3- 71 LCMS purity 98%, m/z = 311 [M+H[", 'H
oxopropyi]pyridin-2-yljmethyl)-L- NMR (300MHz, CD;0D) &: 8.53 (1H, s),
leucine 7.76 (1H, d, J=7.9Hz), 7.41 (1H, d,

J=7.9Hz), 4.41 (2H, s), 4.07 (1H, t,
J=5.8Hz), 3.00 (2H, 1, J=7.3Hz), 2.44
(2H, t, J=7.4Hz2), 1.74-1.98 (3H, m), 1.02
(3H, d, J=6.0Hz), 1.01 Hz (3H, d,

J=6.0Hz).
112 N-{1{4-[{1E)-3-(Hydroxyamino}-3- 85 LLCMS purity 100%, m/z = 321 [M+H]", 'H
oxoprop-1-en-1-yllphenyl}jethyl)-L- NMR (300MHz, CD;0D) 8: 7.71 (2H, d,
leucine J=B.1Hz}, 7.61 (1H, d, J=15.8Hz}, 7.63

{2H, d, J=8.3 Hz), 6.57 {1H, d,
J=15.8Hz), 4.55 (1H, q, J=6.7Hz), 3.44
(1H, d), 2.02 (1H, d, J=8.7Hz), 2.03-2.00
{(1H, m), 1.75 (3H, d, J=7.0Hz), 1.71-1.60
(2H, m), 1.26 (1H, t, J=7.2Hz), 0.87 (3H,
d, J=6.2Hz), 0.84 (3H, d, J=6.2Hz).

Example 113:
Cyclopenty! 4-{4-[3-{hydroxyamino)-3-oxopropyilbenzyl}piperazine-2-carboxylate
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The title compound was prepared by the following methodology:

HO LOH,MeOH ~ HO MnQ,, DCM e
OMe —_— OH _— IH
Stage 1 Stage 2
o] o} e]

intermediate B

Intermediate V
Stage3 | STAB,ELN
DCE

. G

o N Intermediate ! N
H J\ EDCI, HOB, .
OYN\) Neg O,\I/ EtN, OMF OYN\/l ' OH
0? o Stage 4 o ? o

stage 5 | Ph(OH) H,
EtOAc

<1 HEI In dioxane Q
MeOH / DEM

0 N o N
H H
HN N.. HN N.
a o/\l/ Stage 6 oM

o o

Example 113

Stage 1 — Preparation of 3-[4-(hydroxymethyl)phenyl]propanoic acid

Intermediate B (59, 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, ds-DMSQ) &: 7.18 (4H, q), 4.45 (2H, d), 2.81 (2H, 1),
2.62 (2H, t).

Stage 2 - Preparation of 3-(4-formylphenyl)propanoic acid

Stage 1 product (2g, 11mmol) was dissolved in anhydrous DCM (100mLl.) 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, CDCls) &: 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)carbcjnyl]—3-[(cyclopentyloxy)carbony!]piperazin-1-
yl}methyl)phenyl]propanoic acid

Stage 2 product {(137mg, 0.77mmol), Intermediate V (256mg, 0.69mmol), STAB (196mg,
0.92mmot) and Et;N (104puL, 0.77mmol) were added to anhydrous DCE (4mL) and stirred at RT
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for 18h. The reaction mixture was partitioned between DCM (50mL) and water {50mL). The
organic layer was washed with brine (50mL), dried (MgSQ4) and concentrated under reduced
pressure to afford the desired product (341mg, 90%). m/z = 495 [M+H]".

Stage 4 — Preparation of 1-benzyl 2-cyclopentyl 4-(4-{3-[(1-isobutoxyethoxy)amino)-3-
oxopropylibenzyl)piperazine-1,2-dicarboxylate

To a solution of stage 3 product (341mg, 0.69mmol} in DMF (6mL) were added EDCI (159mg,
0.83mmol), HOBt (112mg, 0.83mmol), Et3N (480pL, 3.45mmol} and Intermediate | (477pL,
3.45mmol). The reaction was stirred at RT for 18h and then heated to 50°C for a further 3h. The
reaction mixture was then diluted with DCM (50mL) and washed with sat NaHCO; (50mL) and
brine (50mL). The organic layer was dried (MgS0,) and concentrated in vacuo. The resulting
residue was purified by column chromatography (Heptane / EtOAc 6:1) to afford the title
compound as a white solid (300mg, 72%). m/z = 610 [M+H]".

Stage 5 — Preparation of cyclopentyl 4-(4-{3-[( 1-isobutoxyethoxy)amino}-3-
oxopropyl}benzyl)piperazine-2-carboxylate

Stage 4 product {150mg, 0.24mmol) was dissolved in EtOAc (25mL) and the solution degassed.
Pd(OH), (50mg, 0.35mmol} was added and the reaction stirred under H; atmosphere for 1h. The
catalyst was removed by filtration through celite and the solved removed under reduced
pressure to afford the desired product. This was carried on fo the next stage without further
purification or characterization.

Stage 6 — Preparation of cyclopentyl 4-{4-[3-(hydroxyamino)-3-oxopropyllbenzyl}piperazine-2-
carboxylate (Example 113)

Stage 5 crude product (~0.24mmol) was dissolved in DCM (5mL) and MeOH (1mL). 4M HCI
solution in dioxane (125ul., 0.25mmol) was added and the reaction stirred at RT under N,
atmosphere for 1h. The reaction mixture was then concentrated under reduced pressure and
the residue purified by prep HPLC to afford the title compound (11mg, 12% over two steps).
LCMS purity 99%, m/z = 376 [M+H]", 'H NMR (300MHz, ds-DMSO) &: 10.39 (1H, br s), 9.22
(1H, br s), 7.26-7.14 (4H, m), 7.20 {2H, d, J=2.6Hz), 5.23-5.15 (1H, m), 4.34-4.28 (1H, m), 3.68
(1H, d, J=14.0Hz), 3.52 (1H, d, J=14.0Hz), 3.35-3.23 (1H, m}, 3.12-3.01 (1H, m}, 2.96-2.89 (1H,
m), 2.80 (2H, t, J=7.7Hz), 2.75-2.62 (2H, m), 2.60-2.54 (1H, m), 2.48-2.41 (1H, m), 2.25 (2H, t,
J=7.6Hz), 1.89-1.78 (2H, m), 1.68-1.48 (6H, m).
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Example 114:

4-{4-[3-(Hydroxyamino)-3-oxopropylibenzyl}piperazine-2-carboxylic acid

HOj\/\N ’
HN o
\) N OH
0

The title compound was prepared from Example 113 by the same methodology used to make

Example 88.

LCMS purity 95%, m/z = 308 [M+H]", "H NMR (300MHz, CD;0D) &: 5.94 (2H, d, J=8.1Hz), 5.79
(2H, d, J=8.1Hz), 3.03 (1H, dd, J=11.1, 3.6Hz), 2.85-2.72 (2H, m), 2.31 (1H, d, J=11.9Hz), 2.16-
2.09 (1H, m), 2.02-1.94 (2H, m), 1.85-1.79 (1H, m), 1.70-1.62 (1H, m), 1.40 {2H, t, J=7.4Hz),
0.84 (2H, t, J=7.5Hz).

Measurement of biological activities

Histone deacetylase activity

The ability of compounds to inhibit histone deacetylase activities was measured using the
commercially available HDAC fluorescent activity assay from Biomol. In brief, the Fluor de
Lys™substrate, a lysine with an epsilon-amino acetylation, is incubated with the source of
histone deacetylase activity (HeLa nuclear extract) in the presence or absence of inhibitor.
Deacetylation of the substrate sensitises the substrate to Fluor de Lys™ developer, which
generates a fluorophore. Thus, incubation of the substrate with a source of HDAC activity
results in an increase in signal that is diminished in the presence of an HDAC inhibitor.

Data are expressed as a percentage of the control, measured in the absence of inhibitor, with

backgrdund signal being subtracted from all samples, as follows:
% activity = [(S-B)Y(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,



B8 ABBB83BBAB8 CCCnt 85 AAAN 86 BABnN 8 BB Bnt 88

WO 2008/040934 PCT/GB2007/003504
85
ICs, 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.

Histone deacetylase activity from crude nuclear extract derived from Hel.a cells was used for
screening. The preparation, purchased from 4C (Seneffe, Belgium), was prepared from Hela
celis harvested whilst in exponential growth phase. The nuclear extract was prepared according
to the methodology described by J. D. Dignam, Nucl. Acid. Res., 1983, 11, 1475-1489, snap
frozen in fiquid nitrogen and stored at -80°C. The final buffer composition was 20mM Hepes,
100mM KCI, 0.2mM EDTA, 0.5mM DTT, 0.2mM PMSF and 20 % (v/v) glycerol.

ICs; results were allocated to one of 3 ranges as follows:
Range A. IC5<100nM,

Range B: ICs, from 101nM to 1000nM;

and Range C: 1C5o >1001Nm;

nt = not tested.

U937 and HUT cell inhibition assay
Cancer cell lines (U937 and HUT) growing in log phase were harvested and seeded at 1000 —
2000 celis/well {100yl final volume) into 96-well tissue culture plates. Following 24h of growth

cells were treated with Compound. Plates were then re-incubated for a further 72 — 96h before
a WST-1 cell viability assay was conducted according to the suppliers (Roche Applied Science)

instructions.

Data were expressed as a percentage inhibition of the control, measured in the absence of
inhibitor, as follows:

% 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.

1Csq 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.
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ICss results were allocated to one of 3 ranges as follows:
Range A: 1C5<330nM,

Range B: IC5, from 331nM to 3300nM;

and Range C: ICs >3301nM;

nt = not tested.

Hela cell inhibition Assay
Hela ceils growing in log phase were harvested and seeded at 1000 cells/well (2004l final

volume}) into 96-well tissue culture plates. Following 24h of cell growth cells were treated with
compounds (final concentration of 20uM). Plates were then re-incubated for a further 72h
before a sulpherhodamine B (SRB) cell viability assay was conducted according to the
methodology described by Skehan et al, J. Natl. Canc. Inst., 1990, 82, 1107-1112.

Data were expressed as a percentage inhibition of the control, measured in the absence of

inhibitor, as follows:-
% inhibition = 100-[(S78°)x100]
where S'is the signal in the presence of inhibitor and S°is the signal in the presence of DMSO.

ICs; values were determined by non-linear regression analysis, after fitting the results of eight
data poinis to the equation for sigmoidal dose response with variable slope (% activity against
iog concentration of Compound}), using Graphpad Prism software.

ICs, results were allocated to one of 3 ranges as follows:
Range A: 1C5<330nM,

Range B: I1Cs, from 331nM to 3300nM,;

and Range C: 1Cs >3301nM;

nt = not tested.

Resulfts Table:

HDAC U937 HUT Hela
Example activity | activity | activity | activity
1 B c C c

2 A B B B
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HDAC U937 HUT Hela

Example activity | activity | activity | activity
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HDAC 937 HUT HebLa

Example activity activity activity activity
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“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 anfi-proloferative agent in the monocytic cell line U937
than the known HDAC inhibitor belinostat which is currently in Phase |l 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 resuiltant 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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Broken Cel |l Carboxyl esterase Assay Any given conpound of the present
invention wherein RL is an ester group nmay be tested to determ ne whet her
it neets WheoiHawenent that it be hydrol ysed by intragghl¢maoestar ases,
by testing in the follow ng assay. Preparation of cell extract W937 or

Hut 78 tumour cells (- le) were washed 95 4 vol unes of Dul beccos PBS (-
II|tre) 10 mn at 4C. This was repeated tw ce and
t he B an ﬁ bg'tb lest ééﬁsg ended in 35mL of cold honogeni sing buffer
(Tri z rraé\rwomn ddapiounh3 ONhttle pBes@nRin@eBiokl yhier&inR:as anzaﬂ?r grep g hettesiedta e
prepar € ate
hes kepte L UAERE L TR et S BofRed ¥ inddcbnydn G e By
concenttestingdm $hedbilowiegipssalyi n 1pM Apr ot i ni n 0. 1pM E64 8pM Pepstatin 1.5pM
Bestatin 162pM Chynostatin 33pM After clarification of the cell honbgenate
by centrifugation at 525g for 10 mn, the resulting supernatant was used as
a sour d¥eparation ofcef@xtiacti vity and was stored at -80C until required.

Measur agan

car boxyT A B hifouf LAR AR WAL et 0l ‘é@?"rséé‘i?@%%&&% CRRELRE e
To t hi spediéted@t 52%) for 4@ mimat 4°C. 30isgvds rege@ted awsagnd/tﬂedwsl Qﬂ" pe! @me)s was
'nCUbatrggu nggoqn's%n‘?_ Jirc!o geﬁém&' 5Q‘W5M§Q'0nﬂh'fr§£fl 138HM Rcho.smf Al

zero time the ester ubs was t concentrat| on of
2. 5pM attl7 Orad 25%&)p|+hsnmnetes m@u@ate@areaitbmupgmcatvwoaﬂm%r forb@ min gd°C).
(usual | idith R 3 X

vol urres%&g‘ 03‘5:9%% oﬁﬁ@ﬁ kéﬁ?@g de%?oﬁpﬁenﬁggé%g»ﬁ@é’?%égggg?@n%t r ﬁtghexg/as added
prior taenténrirationeef:. conpound. After centrifugation at 12000g for 5 min,

sanpl es were anal ysed Le?'@f}gth éﬁ\ﬁter and its correspondi ng carboxylic acid
at roomtenperature by L I ex APl 3000, HP1100 bi nary punp, CTC PAL).
Chr omat ogr aphy was basfotinin z£h1LAéeCN (75x2.1nmm colum and a nobil e phase
of 5-95% acetonitrile g er/0.1%formc acid. WO

2008/ 040934PCT/ GBZOO?/%%B% 94 HDACs are intracellular enzynes. The

foll owi ng Tabl e B presRepstatindt@Mhow ng that several amino acid ester
notifs, conjugated to yakdus QBM acel lul ar enzyne inhibitors by several
different |inker chemistries are all hydrol ysed by intracellular

car boxyest erases to tHehwwastati®p®HM ng aci d. TABLE B Structure of anino acid
ester C%r‘é%b@atﬁn'df méeéeilwmogéﬂa? g%@ﬁtﬁfﬁ%ﬂ&?a%&@iﬁm%Ntﬁeﬁégﬁlfgg b oo

Preparation of amno ester R- unto so NH ol
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 120009 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/Q.1% formic acid,

Rates of hydrolysis are expressed in pg/mL/min.
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HDACS are intracellular enzymes. The following Table B presents data showing that several
amino acid ester motifs, conjugated to various intracellular enzyme inhibitors by several different
linker chemistries are all hydrolysed by intracellular carboxyesterases to the corresponding acid.

TABLE B
Preparation of
Structure of amino acld ester conjugate R Linker 3;:;‘2::?[?;::15:?33 a:z;:;;_:::r
Rimam Linkar,
oD #
a : 0
L o ~GH2CH20- 100-1000 WO2006417552
N
o HIN '
R— Linke / S\ NHOH o "(CHE):O_Q_CHzNHCHz" 1000-50000 | WOR006117548
o) o
R— Linke /N NHOH o\n/\ v ~Ch; <:> CHNHCH,~ >50000 WO2006117549
S
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R— Linker e NH Q
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R— Unker\@ o NH Q
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Claims

1. A compound of formula (I} or a salt, N-oxide, hydrate or solvate thereof:

R;—<R2

Asp
— Y— L— X'— —C(= I
N—Y L1— X! [CHZ]Z% D/j—w C(=O)NHOH ()

wherein
A, B and D independently represent =C- or =N-;

W is a divalent radical -CH=CH- or —CH>CH.-;

R is an ester group which is hydrolysable by one or more intracellular carboxyesterase
enzymes to a carboxylic acid group;

R; is the side chain of a natural or non-natural alpha amino acid;

Y is a bond, ~C(=0)-, -8(=0);-, -C(=0)0-, -C(=0)NR3-, -C(=8)-NR3, -C(=NH)NR; or
-S(=0),NR;- wherein R; is hydrogen or optionally substituted C,-Cs alkyl;

L is a divalent radical of formula —(AIk")(Q)x(Alk?),- wherein
m, n and p are independently 0 or 1,

Q is (i) an optionally substituted divalent mono- or bicyclic carbocyclic or heterocyclic
radical having 5 - 13 ring members, or (ii), in the case where bothm and pare 0, a
divalent radical of formula =X%Q'- or —Q"-X? wherein X? is —O-, S- or NR*- wherein R*
is hydrogen or optionally substituted C4-Cs 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; cycloalkyl
radicals, or optionally substituted straight or branched, C,-C¢ alkylene, C,-C; alkenylene
,or C,-Cg 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;



- OH, 4CH, NFI cH2- >50000 W2006117549 R - Linke S O 95 wherein A, B
and D i ndependently represent =C- or =N-; Wis a divalent radical -CHCH
or -CH2CH2-; Rl is an ester group which is hydrol ysabl e by one or nore
intracel lular carboxyesterase enzymes to a carboxylic acid group; R2 is the
side chain of a natural or non-natura I:\ygt-)-al pha am no acid; Y is a bond,
-C(=0)-, -S(=0)2-, -C(=0)0-, -C(=0)N C(=S) - NR3, C( =NH) NR3 or

-S(=0) 2NR3- wherein R3 is hydrogen or optionally substituted C-C6 al kyl;
L1 is a divalent radical of fornula -(Alkl)n(Q) , (Al k2) p- wherein m n and

p are i dependentl 0 or 1, is (i 0 it d d| val ent
nmono- 51? represpRts P rt?dc?%qu%%@hﬁé%@g&: %35'%65%%?\9 > 13 ring
rrerrberstm( c())zl br -$(20)L, NP, -Oftsreinifs bAd Pohke iﬁﬂéb%dd@t@ﬁ@dl@ge@oﬁbpmham radi cal
of for g:f;i -X2- wherein X2 is -0-, S- or NRA- wherein RAis
hydr ogé F“t éfklygvag bstituted C1-C3 alkyl, and QL is an optionally
substituted dival ent nono- or bicyclic carbocyclic or heterocyclic radi cal
havi ng_5-.13.ring nenbers, Akl and Alk2 i ndependently represent optionally
subst i £0t 28 Ui val ent C3-Crcycl oal kyl radicals, or optionally substituted
straight or branched, CIl-C6 alkylene, C2-C6 al kenylene ,or C2-C6 al kynyI ene

di I | 0- ),
[ﬁl Bg?# d/\*(v Erm¥heg%¢lo§l‘?ghéf8%% gﬁrﬂze%eérrg @tﬁ%dnﬁy (glﬁ%%?(r)r P opti onal |y
subst i withed tcu:fpuceoramatrwe substﬁuemS reaph ekwhicks indeprndantly- f@)tbé Cior -S(=0)2-;
- NRAC( c%rw g@(cegélmﬁxde rg}&}%Cﬁ —C%alkwaﬂ%ﬁ&bzmercgﬁto{é( =0) 2NR4- wher ei n

R4 and B onal substituted Cl-C6 al kyl;
and z iCs)aGl(Vb(C 1Cs)ai hWHEFEVNhFIQet @?rﬁme&w §“tﬂi19" OX&s"'téfbﬁIti”ééf to any

noi ety oSk Iod Rk, WCURAU.[SG RAf @WNI—EO (ﬁ@l-h:&tl tuents, each of

whi ch 'd@e dent | aI ko dr.oxy,
hyi:lr oxI '\R’é}} An@yﬁ@a‘ﬁ’% rH!‘r‘zcahHﬁ‘?yS éﬁﬁarQ pNHGQSC&‘il'ﬁ k'§l>/t hi o,
phenyl ,-Ob@NRAR? r-NwaonﬁHbmbR’*tmﬁﬁwaMmRmmmﬁsozmﬁrl le (- CN),

ENGLeer ees eteoy W ety e R

or NR“‘CONRARB wherein R* and R® are independently a (C4-Cg)alkyl, (C3-Cg)
cycloalkyl , phenyt or monocyclic heteroaryl having 5 or 6 ring atoms, or R* and R®
when attached to the same nitrogen atom form a cyclic amino group;

PROVIDED THAT, when A, B and D are each =C- and W is —-CH=CH- and R; is a methyi or
tert-butyl ester thereof, then R; is not the side chain of tryptophan, namely indol-3-ylmethyl.

2. A compound as claimed in claim 1 wherein A, B and D are each =C-, or wherein one of
A, B and D is =N- and the others are each =C-.

3. A compound as claimed in claim 1 or claim 2 wherein the radical HONHC(=0)-W- is
attached to the ring containing A, B and C in a position meta- or para- to the radical
R:RCHNHYL'X'[CH_],-.

4, A compound as claimed in any of claims 1 to 3 wherein the radical

R;R,CHNHYL'X'[CH,1,-, is selected from: R{R,CHNHSO;-, R{R;CHNHCO-,
R1RCHNHCH.-, R1R,CHNH(CH,)s0-, and the following:



OOONRARB, - NHCORA, - NHCOORA, - NRBCOORA, - NHSO2ORA, - NRBS0201-1,
NR8S020RA, - NHCONH2, - NRACONH2, - NHCONHRS, - NRACONHR8, - NHCONRARB, or
- NRACONRAR8 wherein RA and R8 are independently a (Cl-C6)al kyl, (C3-C6)
cycl oal kyl , phenyl or nonocyclic heteroaryl having 5 or 6 ring atons, or
RA and R8 when attached to the sane ngfrogen atomforma cyclic amino
group; PROVI DED THAT, when A, B and D are each =C and Wis -CH=CH and RL
is a nethyl or tert-butyl ester thereof, then R2 is not the side chain of
trypt ophan, namely indol-3-ylnmethyl. 2- conpound as clained in claiml
wherein A, B and D ar =C=,, Or er elyn_o f B and Dis =N and
the others are eacﬂgégﬁﬁﬂgq_ﬁféﬁﬁb0un aspglap%ggafﬁkclain1l or claim?2
wherein the radi cal HONHC(=0)-W is attached to the ring containing A B
and Cin a position neta- or para- to the radical R R2CHNHYL1) (1[ CH2]-. 4.
A conpound as clainmed in any of clai o0 3 wherein the radical
R1IR2CHNHYL1X1[ CH2] -, d Igg%&ﬁ r Q?ﬁ 2-, CHNHCO-
R1IR2CHNHCH2-, RIR2 Y30~ '8a8d the f ng%! 9 RIR2CHNH (CH2) 0 (
,1 N(2)01 RIRRCHNH (CH2) 0, IN- (CH2),3T-N+ RIR2CHNH - (CH2)0,1 (CH2)O0,1
RIR2CHNH - (CH2)0,1 (CF12)0,1 -N+ 5. A conmpound as clainmed in any of
clains 1 to 3 wherein the radical -YL1X1[CH2]- is -CH2-. 6. A conpound as
claimed in any of the preceding claing ar ei is, an ester group of
formul a - (C=0) 0RO mRaR&HNﬁg—i(g%e K R22¢ Z‘PE%M(’{D R20 is hydrogen or
optionally substituted (Cl-C3)al kyl -( ~KG - C3) al kyl b- or (C2-
C3)al kenyl -(Z1).-[(Cl-C3)al kyl I b- wherein a and b are i ndependently 0 or 1
and Z1 is -0-, -S-, or -NRe- wherein Rc_is hydrogen or (Cl-C3)alkyl; and
R21 and R22 are independently hydrogey (C1- al kyl-3 (ii)R20 is
hydrogen or opti onaRiREINETH{RIL rciCtahark wherein R12 is
hydr ogen or (Cl-C3)al kyl and R13 is hydrogen or (Cl- al kyl; or R12 and
R13 together with the nitrogen to which they are attached form an
optionally substituted nonocyclic heterocyclic ring of 5- or 6- ring atons
or bi cPel i cAmemppgedas tlaimediaryeficiaima tg3whemrin ihemadieal ofis X [&Hd-f@1 and R22
are indepengﬁngy hydr ogen or (Cl-C3)al kyl-;or (H )R20 and R21 taken
t oget her wit fhe carbon to which they are attached forman optionally
substituted nonocyclic carbocyclic ring of from3 to 7 ring atons or
bi cycl gCc caplammpslihdad EiBithed)i$ b Qhe Srebldidd clhrmOnraAR, isdiledtrb s of
hydrogen. 98 7. A conpound as_clained._ in claim6 wherein Rg is nethyl,
ethyl, n- ofo'M¥BAGTENPRe whereinBeis faoReeReCMIERIN cycl ohexyl, allyl, phenyl,
benzyl, 2-, 3- or 4-pyridyl nethyl, N-nethyl piperidin4-yl,
tetrahydrofuran- g % drodS al StSHaly substituted (Cr-Ca)alkyl-(Z')e-{(C1-Caalkyll- or (Cz-
Ca)alkenyl-(Z")o-[(C1-Ca)alkyl],- wherein a and b are independently 0 or 1 and Z" is —O-,

-5-, or -NR- wherein R is hydrogen or {C,-Cs)alkyl; and Rz, and R;; are independently

hydrogen or (C4-C3)alkyl-;

(ii) Ry is hydrogen or optionally substituted R,2R13N-(C-Cs}alkyl- wherein R4 is
hydrogen or (C4-Cs)alkyl and R4 is hydrogen or (C;-Cj)alkyl; or Ry; and Ry; together
with the nitrogen to which they are attached form an optionally substituted monocyclic
heterocyclic ring of 5- or 6- ring atoms or bicyclic heterocyclic ring system of 8 to 10 ring
atoms, and Ry; and Ry, are independently hydrogen or (C,-C;)alkyl-;or

{iii) Rao and Ry, taken together with the carbon to which they are attached form an
optionally substituted monocyclic carbocyclic ring of from 3 to 7 ring atoms or bicyclic
carbocyclic ring system of 8 to 10 ring atoms, and Ry, is hydrogen.



8. A compound as clainmed in claim6 wherein Rg is cyclopentyl. 9. A
conpound as clained in any of the preceding clains wherein R2 is

cycl ohexyl net hyl , cycl ohexyl, pyridin-3-ylmethyl, sec-butyl, tert-butyl,
1-benzyl t hi o-1-nmet hyl ethyl, 1- nethylthio-1-nethylethyl, or

1- mer capt o- 1-met hyl et hyl . 10. A conpoy. ﬁd as claimed in any of clains 1 to 8
wherein R2 is phenyl, benzyl, phenyl et tert-butoxynethyl or iso-butyl.
11A conmpound as clained in any of clalns Ito 8 wherein R2 is - CH( CH3) 2,

cycl ohexyl, -CH20(t-Bu), CHZS(t Bu), or phenyl. 12. A conpound as cl ai ned

I(QS;:I aﬂr:nl éhé%ﬁ??ﬁ%l%% '"@Qeﬁma &Vggﬁ%ﬁt}%'g%ﬁ,ﬁy&( -8 lg%ﬁo}/c!pyl. n-, sec-

yl i benzyl } agi t@ﬂ)b@%b?&l@hex‘}]){ﬁllwmmahw benzyl 2-, 3-or 4-pyr|dylmethyl N-methyipiperidin-
L8 R ORRM0L o ohdiRB ey en 1-v1 1benzyl) -L-T euci nate.
(2S) - cycl ohexyl ({443- (hydroxyam no) - 3- oxopr opyl ] benzyl } am no) acet at e,

I tyl h m Il-L-1 i nat e,
Cort-Biry ReoPa g R HE 6 MR BRI | L e et e,
Cycl opent yl
2S | oh 3-
§ 3 ﬁefﬁ@ ;Jag]%% ﬁq&%é@ne 3 %ﬁ%ywag el &, Rsybiokblyithyl n-
N4( 6- [ ( LE) - Gyclahgatyl opwidin-umethyb sepbail, teridbutyl. irbensyithietitrmethylethiet hy| ) - LI euci
t I -
?gs)e c%foﬁex&fyﬁ?ﬂgm(hﬁem 'o?@!ameﬁcf? t031 (ngmeé%y)l/l ] pyridi n- 3-
yl } met hypam no] acetate, tett-Butyl

cI\g/( ~|{ 6430/ hysalrdambamm clAMRYRPARP A 1 b B whedeld RBknkhyl Lodngyci nat e,

cl open

(25) - (F:)ycl ohahgnyethys Agri-Rytoxympeit opisgbiivho) - 3- oxopr op- 1- en- 1-yI ] pyri di n- 2-
yl } met hyDam no] acetate, tert-Butyl

N_({S [I&E) 3 é{% c?a)z(glcgllmré )ln g’nyoo almg1jfog hlertQ{A kp}é ‘ﬂ(BH?);,y' prethyl ) - Ll euc

| nat e,

(25) - cycl oheyddHekyI >ICHOWBURXGEB(BBY);, Sr phemgl opyl i pyri di n- 2-

yl }met hyl ) am no] acetate, tett-Butyl

N4{513- ( hydr oxyam no) - 3- oxopr opy! ] pyri di n-2-yl } net hyl ) - LI euci nate, and

sal ts, 1Bt oxAdempotydlasatieisnedrin slai &selectet fpmdhe gibBp chngidtmgwliceut i cal
conposition conprising a conpound as clained in any of the preceding
clainms, together with a pharmaceutically acceptable carrier. 14. The use of
a conpound &ycloperityhiel)iayclangxytit4-I61 @i hthydroxmmino)-hoxdpeonpt-€pdr at i on of a

medi canment nlifBatdmat of cancer cell proliferation, Huntingdon
di sease, Iﬁ%nr%)ég‘ d C?ease or rheumatoid arthritis. 15. A pharmaceuti cal

conpositi on as claimed in claim 13 which is adapted for topical

adm ni strat | oe&ﬁk«lwﬂﬁ .3-(h nRRETERSropRReh-q 1 bé\'l&‘? Ltleuéulfa% car bon
atomto whi c t[gﬂ(;ﬂp\ed(l w\r%}ﬁgh met hyl ene raJ| cal Hl
Cyclopentyl (28)-cyclohexyl({4-[3-(hydroxyamino}-3-oxopropyl]benzyllamino)acetate,
Cyclopentyl N-{4-[3-(hydroxyamino}-3-oxopropyl]benzyl}-L-leucinate,

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,



13.

14.

15.

99

Cyclopentyl N-{{6-[(1E)-3-(hydroxyamino)-3-oxoprop-1-en-1-yilpyridin-3-yi}methyi)-1-

leucinate,

Cyclopentyl (25)-cyclohexyl[({6-[3-(hydroxyamino)-3-oxopropyl]pyridin-3-

yl}methyl)amino]acetate,

tert-Butyl N-({6-[3-(hydroxyamino)-3-oxopropyl]pyridin-3-ylimethyl}-L-leucinate,

Cyclopentyl (2S)-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-ylimethyl)-L-

leucinate,

Cyclopentyl (25)-cyclohexyl[({5-[3-(hydroxyamino)-3-oxopropyljpyridin-2-

yiimethylJaminojacetate,

tert-Butyl N-({5-[3-(hydroxyamino)-3-oxopropyl]pyridin-2-yl}methyi)-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 12 in the preparation of a

medicament for the treatment of cancer cell proliferation, Huntingdon disease, Alzheimer

disease, or rheumatoid arthritis.

A pharmaceutical composition as claimed in claim 13 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,-.



