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Detailed Description of the Invention

According to the present invention there is provided compound of formula (IA) or (IB),
or a salt, N-oxide, hydrate or solvate thereof:
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In one aspect of the invention, the compounds of the invention may be used in the
preparation of a composition for the treatment of neoplastic/proliferative, autoimmune
or inflammatory disease, particularly those mentioned above in which IKK, especially

IKKB, activity plays a role.

In another aspect, the invention provides a method for the treatment of the foregoing
disease types, which comprises administering to a subject suffering such disease an
effective amount of a compound of formula (IA) or (I1B) as defined above.

Terminology
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As used herein the term "carbocyclic" refers to a mono-, bi- or tricyclic radical having

up to 16 ring atoms, all of which are carbon, and includes aryl and cycloalkyl.

As used herein the term "cycloalkyl" refers to a monocyclic saturated carbocyclic
radical having from 3-8 carbon atoms and includes, for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

As used herein the unqualified term "aryl" refers to a mono-, bi- or tri-cyclic
carbocyclic aromatic radical, and includes radicals having two monocyclic carbocyclic
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salts. Conmpounds of the invention which are acidic can
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preferred is V\,hen R7 is hydrogen. The ring ARng Ais
an optionally substituted dival ent aryl or heteroaryl
As vsethhareinshd Berant“‘salf includes base addition, acid addition and quaternary

salts. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.

sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium,
barium and magnesium hydroxides; with organic bases e.g. N-methyl-D-glucamine,
choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the like. Those compounds (IA) and (IB) which are basic can form
salts, including pharmaceutically acceptable salts with inorganic acids, e.g. with
hydrohalic acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid
or phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric,

succinic, fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-



such as a nonocyclic 5- or 6-nenbered ring or a
bicyclic 5,6-, 6,6-, or 5 5-ring system Exanples

w0 p@BasBasHi val ent phenyl ene, pyridi nyl ene, PCT/GB2007/004114
pyri m di nyl ene, and pyrazinylene radicals. Currently
preferred is 1,4-phenyl ene8or 1, 3-phenylene. Optiona

tqu@r\é@ﬁthbHi@rEe%zbi% Bé%n@sdﬁﬁﬁlc u@ﬁh@%c@i@ dridoRbnddie acids and
exanpl e fluoro, chloro, thyl, and trlfluoronethyl

- thelilge radical z of formula - (CH23 X -L'-Y- NHCHR R2 ~The
group R in Z R 1is a carboxylic acid group or an

_ester group which is hydrol sabl one
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solvafdl f8rrel THePterrh MEohate ||d uHeameVdih 28OS 287olecular complex
PCT/ GB2007/ 004114 car boxxél esterase enz sbgfachabl e

compFisiRg dHeqraray tqﬁ@eelgv%ﬁloaﬁ g3 sbpichiomsis n
morbrpﬁﬁfh‘iédéﬂtlééﬂytab@eﬁ%lé %SW@rﬁtdﬁdl@cm’éﬁ forigxahpie etaqolt hetrm
nown hunman enz es hCE-1, hCE-2 and hCE-3.
Vdﬁ@t?Hﬁﬁﬁ}P'qyﬁ@é”@e rsé"dc%’i ﬁg Mt o be the nain enzymes,

ot her enzymss such as bi phenyl hydrol ase (BPH) nay al so

have a ein_h r ol ng the ester n neral,. if
Corpmnga b Be mistiien AR RIER e T AL oL g ire
cenf8d, %cé@setdi%@ﬁrfeeéﬁce&ﬁia@ymtnevmd darlﬁﬂrﬁalodﬂlyddfaﬂ e')@si ashe

en c conj uga | KK
nurheh PG PTeOIBATES WG B RbrpoLarhio L eEerdicRrpl ssalfe. The
invaRes@Indludps aN sd&sdiastetdoriopiard advaixtyres|tieedofand si npl e
first screen for esters which have the required
hydrol ysis profile. Ester notifs selected in that way
Thetem tets@ér" bedster gRapY ot estanified earsaxm gcralpb xgdnestiemagith

n conj ugated t e viia the chosen
subdRRe S eB0HS RS excryur RO ESA riskeR ¥ o &8, 7103
chafstddieingl ths beteh S tisnHy tdeaver! fram tﬁe‘l&itol’ﬂﬂé&l@Hound.

Subj ect to the requirenment that they be hydrol ysable
by intracellul ar carboxyl esterase enzynes, exanples
In tt@f capsdunds lofthedsietitiogrthe pariaBle substiudetstandgeowds Wit nowlbe
erein R14 is RBRORLOC- wherein (i) R8 is
d's“‘ﬂf%%‘?do'ééﬁor&d%lt i onal 'y substituted (Cl-C3)al kyl-(Z1)a
[(Cl- C3)al kyl]b- or (C2-C3)alkenyl-(Z1)a
- [ é C6‘1l;.tC35 %kyl ]b- wherein a and b are independently O
108 ! 1is -0-, -S-, or -NRl1l- wherein Rl1 is
R ibygdirogem oobptloﬁﬁlly Shstiuked (C,-aR¥AIKYY saoid aiir@tal,eethyl or n- or

nde nden drogen o 1- I kyl-; (ii) R8 is
0BV GUOBY MBI BaT Fyod e S (REeR
R12R13N- (Cl1- C3) al kyl - wherein R12 is hydrogen or
Th(Cl- )al kyl and 'R13 is hydrogen or (Cl-C3)al kyl; or
nd R13 together with the nitrogen to which they
Rin@gnes ah toptitveadly fsabstitaad divaleaharyl or heteroaryl ring of 5-13 atoms,,

such as a monocyclic 5- or 6-membered ring or a bicyclic 5,6-, 6,6-, or 5,5-ring

system. Examples include divalent phenylene, pyridinylene, pyrimidinylene, and
pyrazinylene radicals. Currently preferred is 1,4-phenylene or 1,3-phenylene.
Optional substituents in ring A may be selected from, for example fluoro, chioro,
methyl, and trifluoromethyl.

The radical Z of formula —(CHp)-X"-L'-Y- NHCHRR,
The group Ry in Z

Ry is a carboxylic acid group or an ester group which is hydrolysable by one or more
intracellular carboxylesterase enzymes to a carboxylic acid group. Intracellular



substituted nonocyclic heterocyclic ring of 5- or 6-
ring atonms or bicyclic heterocyclic ring systemof 8
W 200805318ng atons, and R9 and R10 are i ndepeneenGBR007/004114
hydrogen or (Cl-C3)alkyl-; or (iii) R8 and RO taken
together with the carbon t® which they are attached
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i nfl anmat ory di sorders throu rel ea
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chodén corfigdtiohichemai, toFJoafimtnasits sifl @TardokgRsteradd) subbtate in

rheymatoid arthritis they are major contributors to
that backerduRf-enance of joint inflanmation and j oi nt
destruction. Macrophages are also involved in tunour

S35 ey SoTent CORLLEL NG R, QU D e

enzyhab, SEIn8sldd ofgdaytidurir @efer gRLPS P #gRideehdse ¢ffoinidier at i on
ndfur\}\gﬁlon coul d 8f val ue in the treatnent of
(CTA LR N Bin 18 eCuV a8, Targeting specific
cell types would be expected to lead to reduced
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is linked to the inhibitor determ nes whether it is
hydrol ysed by all three human carboxyl esterases or

J us(ii) by RhiSthydrogendr bmlly\bnﬁsln&ned)RQRQN (G- Cg)alkylll wherein
nacH e o Getton - FST anf Bisds Mt FRETEh of R anc
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an contain t ar box ster
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esterase no bN@L b not' directly linked to

a CIQF WF ‘iy *a/(jﬁ?ﬂe e’norY is not a-C(=0,

-C(=0 O or -
(iii) Rg 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.

Within these classes, Ry is often hydrogen. Specific examples of Rq4 include methyl,
ethyl, n- or iso-propyl, n-, sec- or tert-butyl, cyclohexyl, allyl, phenyl, benzyl, 2-, 3- or
4-pyridylmethyl, N-methylpiperidin-4-yl, tetrahydrofuran-3-yl, methoxyethyl, indanyl,



C(=O NR3- radical, the ester will only be hydrolysed
by hCE-1 and hence the inhibitors selectively
w@ewansdisd e i n macr ophage-rel ated cells. The aPdTGBawi@do4114
side chain R2 in Z Subject to the requirenent that the
ester group Rl be hydrol ysdl e by intracellul ar
nor F\QOélme@rﬁ}ieﬁﬁl%@thﬂnéMﬁ@r%holH?o%tHyﬂ @Lﬁ’ﬂehﬁy BlefdrhRl |§ WH8re Rq4 is

aln grou is not critical for non-macrophage

Cyd§éﬂ€MVN¢@TgBH%ounds For macrophage sel ective
conmpounds, side chains such as valine,
cyclohexylgly0|ne t-butyl serine, t- butylcysteln
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- trifluoronethyl (C, -GC6)alkyl, hydroxy forrryl , am no,
™ (CLl- C6)al kyl am ?&o i-(Cl- 06) al kyl am no, nercapt o,
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Subject to the requirement that the ester group R be hydrolysable by

intracellular carboxylesterase enzymes, the identity of the side chain group R; is not

critical for non-macrophage selective compounds. For macrophage selective

compounds, side chains such as valine, cyclohexylglycine, t-butylserine, t-

butylcysteine, proline, phenylalanine, leucine and phenylglycine are preferred.

Examples of amino acid side chains include
(C4-Cg)alkyl, phenyl, 2,- 3-, or 4-hydroxyphenyl, 2,- 3-, or 4-methoxyphenyl, 2,-

3-, or 4-pyridylmethyl, benzyl, phenyiethyl, 2-, 3-, or 4-hydroxybenzyl, 2,- 3-,
or 4-benzyloxybenzyl, 2,- 3-, or 4- (C4-Csg)alkoxybenzyl, and benzyloxy(C4-Csalkyl)-



mer capt o( C1- C6) al kyl or (Cl-C6)al kyl phenyl net hyl ; and
a group -CRaRbRc in which: each of Ra, Rb and RO is
w0 pabepsngent |y hydrogen, (Cl-C6)al kyl, (C2-C6)edk6B007/004114
(C2- Co6) al kynyl, phenyl (C1l-C6)al kyl, (C3-C8)cycloal kyl;
or R is hydrogen and Ra arld Rb are independently
gro@enyl or heteroaryl such as pyridyl; or Rcis
hydr ogen, (Cl-C6)al kyl, (C2-C6)al kenyl,
(C2- C6) al kynyl, phenyl (C1- Cg)al kyl, or
the CheabB)isiNg bﬂﬂp‘@sf la, nafutel dramaachcid) it woiekh Eﬂ? fuMctional bﬁnupSmay

carbon atomto which they are attached form a
be prefasteded cycl oal kyl or a 5- to 6- nembered
het erocyclic ring; or WO 2008/ 053182 PCT/ GB2007/ 004114
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C4- C8) cycl oal kenyl, phenyl or benzyl. Exanples of

part| cul ar R2 groups include hydrogen (the glycine
a grosbdeRCRER MM Wwhidrenzyl ,  phenyl, cycl ohexyl met hyl,
cycl ohexyl, pyridin-3-ylmethyl, tert-butoxynethyl,
i so-butyl,
each of R, Ry and R, is independently hydrogen, (Cs-Cs)alkyl, (C.-Ce)alkenyl,

(C,-Ce)alkynyl, phenyl(C-Cg)alkyl, (C3-Cg)cycloalkyl; or

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

R. is hydrogen, (C1-Cg)alkyl, (C.-Cg)alkenyl, (Co-Cg)alkynyl, phenyl(C-
Cs)alkyl, or (C;-Cg)cycloalkyl, and R, and Ry, together with the carbon atom to
which they are attached form a 3 to 8 membered cycloalkyl ora 5-to 6-
membered heterocyclic ring; or



sec-butyl, tert-butyl, 1 -benzylthio-1 -nmethylethyl, 1

-methylthio-1 -nethylethyl, 1 nmercapto-1-nethylethyl,
w@easpokasy | et hyl . Presently preferred R2 gr oupBCT/G8Rasde©04114
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whobenzyOn the other hand, that Iinkage chemi stry may
in some cases pick up additional binding interactions
with the enzyme, thereby enhancing binding. It should
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cl eavage of the amino acid fromthe nolecule. O
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Wi tﬁa qy%{aéggc %P%lés{b?g%@élbé\%gta%‘?e GRARANGiINKS tHey are less
susceptible to pre-systemic metabolism. Their ability to reach their target tissue intact
is therefore increased, and the ester can be converted inside the cells of the target
tissue into the acid product. However, for local administration, where the ester is
either directly applied to the target tissue or directed there by, for example, inhalation,
it will often be desirable that the ester has a rapid rate of esterase cleavage, to
minimise systemic exposure and consequent unwanted side effects. In the
compounds of this invention, if the carbon adjacent to the alpha carbon of the alpha



and anal ysing for any such cleavage. Wth the
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b bstitu li.nked ,t .Ad]
it b eR B P LaL R GenBTh PRBR st o e b RSRREEE..

abdv@'(lfacllé eheinto Reicsll, @aod@resterafsea;ypmlmmm thet dwilsand
I cat

t
acdBhaion Wil e el &1 S raRRde S RRTWEY HoRbeh St
acrﬁé\@unm% th8 iﬁhlﬁfge t{enpéeromalahynosammesibutnedf mwthpeempgxe
havi n

r..an
molHS S B7 b Lapple e BRGSO MR bl AFEh B gyt
cleddde &3 tl|1e éralno;acltgfr%h tﬂi@mél@pmleagﬂd:dwses stebilityt totieitgcetular
present eferred t substit

pefcaRetios oxar s bl s e P S rg M pisede P RTys
an®@Bn@VEingfor hpkuchleavageesent, Q may be, for exanpl e,

di val ent phenyl; naphthyl, cycl opropyl, cyclopentyl,

or cycl ohexyl radical, or a nono-, or bi-cyclic
Witheth€ FP6y6hg gemadu mtervlaammg nGnd, dakify thiengriaklad erakingsirdhe

rad?cal z S )%I n1yY- in turn:

zmay be O or 1;

In the radical L', examples of Alk' and Alk® radicals, when present, include
—~CH,-, —=CH,CH,-, —CH,CH,CH,-, -CH;CH,CH,CH,-, ~CH=CH-,
—CH=CHCH,-, -CH,CH=CH-, CH,CH=CHCH,-—C=C-, -C=CCHy-, CH,C=C-,
and CH,C=CCH,. Additional examples of Alk' and Alk® include ~CH,W-,
~CHZCH,W-, —~CH2CH,WCH,-, -CH,CHWCH(CHg)-, —CH,;WCH,CH,-,
—CH,WCH,CH,WCH,-, and “-WCH,CH,- where W is —O-, -S-, -NH-,
—N(CHa)-, or —CH2CH,N(CH,CH,OH)CHz-. Further examples of Alk' and Alk?
| include divalent cyclopropyl, cyclopentyl and cyclohexyl radicals.



pi perazinyl, indolyl, pyridyl, thienyl, or pyrrolyl

radical. In sone enbodinents of the invention, L', m
w@easps3tey be O with n being 1. |In other enboPCTEBR®;/004114

nand p may be 0 with mbelngl In further '

enbodi nents, m n and p may*be all 0. In still further

rem ”ﬁgﬂ'aﬁ‘? :73IICI3 r‘{mdwe et nfhy dl‘soclm?e/brbﬁcﬁed\mﬁai'n élkyleuchgaa
IOCYCl |
e e
\?\Aﬁl ected from - CH2- - CH2CH2-, and CHZCHZCHZ and Q
en resent
B R g L
20Q6Re8bdR che&ih/(GRMMaITY @ﬁ}:ﬂsﬂfwed 4l pemaaps revingeanether,

represents a bond,

- C(tl:u@’q@zpr amlnp\“mlage% tIy it I{I%'Z rr%tgl%ﬁgre@e no optional
- S(suEb AR intfenaien ot mrmhngBararOe L' iis rackypseremarioy or bicyclic

P%Sqr@gt?oecgm%rqggﬁggrggy% ceyqd \g@é%ut@dm o%s plﬁ%!zan%u‘:h as

- S(stEhRuted; KUt pRALENtly pfeferddNBde, unsul@(’tmﬁgad NR@ perhaps linked to
e B G e B B B AREROBS Bner
et fulls T%U(%-ema;z%mblb MD&ué)amﬂldatDé]J) afbleryn Ve 1 lancéatlaast one of

y b€ Qn

R i s e BB Py B

t he(opticilg aubdmutecs an&pérmeps hamlhgiarseth\ss dijosthene. anmno

‘ Zafr{lféq% RN b 58 B coclija%&%ygl ¢ SRR [ ifeal bR 5 - 13
R' R’%@Wﬂé Ghitioaally s%kﬁ@@dNbHi(@b@mmprefamw to be unsubstituted,

t h%? %%ngggqcy% ﬁ‘élaf??{"s gﬁc%np th?oug% dn eﬂ?\er FhioetA& &-antiflo

R1R#gHNH- Y- L -(CH2)Z , is selected from

R1R2 CHNHSO2- R1R2CHNHCO R1IR2CHNH- (CH2) O, 1
N-(CH2) 0,1 R1R2CHNH-(CH2)01N-(CH2)01H+

RI WN*dfe(sﬁhE)CDmhy (OEHDY BxamgleHRYigalend mhenyl-mamighyl,

200&3}40 5p§olp§/ cyc eGEtQIogr7 éy%%ﬁ&y‘} radwal or a mono-, or bi-cyclic
heterocyclic radical having 5 to13 ring members, such as piperidinyl,

piperazinyl, indolyl, pyridyl, thienyl, or pyrrolyi radical.

In some embodiments of the invention, L' m and p may be 0 with n being 1.
in other embodiments, n and p may be 0 with m being 1. In further
embodiments, m, n and p may be all 0. In still further embodiments m may be
0, n may be 1 with Q being a ménocyclic heterocyclic radical, and p may be 0
or 1. Specifically, Alk" and Alk?, when present, may be selected from —CHz-,
—CH,CH,-, and —CH,CH,CH,- and Q when present may be selected from:

/N AN
WO+ D) = O

wherein E and G are independently CH or N.



Speci fic conmpounds of the invention include those of
the exanples herein, their salts, N-oxides, hydrates
w@eesesdisat es. As nenti oned above, the conmpounPGT/GBRIV7/004114
whi ch the invention is concerned are inhibitors of
IKK especi al |y 1 KK(3 kinadé activity, and are
f t L NREASOF, -C(=0)NR4-
hI% II?R%Q% ﬁé%%sbﬂts ¥ond! @abp[@(déf ‘&'ﬂ ¥, -C(=0)

activity and the

cad Such
T S BB (1N Bato- VeSS bt 0 FHOVNTbT WERteE Rt fLReS B
| nfy) ATERL& Y r%?o%@ﬁ ®r o%ﬁbnaﬂ@%bsﬁtﬂt&f C,-T5 8&ylafuch ae methyl
conpounds i ncl'udé treatnment” of cancers such as
hep¥itedvdl | ul ar cancer or nel anoma, but al so incl uding
bowel cancer, ovarian cancer, head and neck and

cervi cal squanous cancers, ast ri _%bpa 't(n-gnéﬁ\l ers
anaﬂed%ﬁ@e Yo% 2 jead o8 oHaS)z gk
mul 4 5?)2 N§3 QE(HRAINROB! ZILONRR,- @isteinRAS Npdrbged or

rheu arthrltls psoriasis, |n Ia tory bowel
di s@ﬂ@éa"Y@'@ﬁWU?d&s%a@@/' sueheat eV &S s i 's. chroni ¢
obstructive pulnnnary di sease, asthng, nultiple

scl erosi s, diabete atopic dernpt,iti raft ersus
hos®ftent 3 uillhe 0 gpd §y§%?ﬁw‘5 PRFLIMPYRA é?n%??& IRt g giho

CONRQYBEE a8k kbRl RJTHNNE- i6 mmeautbcvme fisg carnaimingedoyttg be
prepared for admnistrati any route consistent

wi tfadicakl rasrﬁ?&'f‘ﬁ%EB‘i’(fjﬁ%‘ﬁS@gﬁle rties. The orally

adm ni strabl e conp05|t|ons may be in the form of

t abl et | , |
| craris e erompish sbapoas otk AvanRd; te FER o or
wa SRC% g;smﬁgf(cg% zlsqzsl wle@a@fromtw%mw-@ﬁz)a Tabl ets
oSBT L ST eR- O eI PG T ar Rk, Abeldh Bk 2.2

exciplgnts such as binding agents, for exanple syrup,
acacia, gelatin, sorbitol, tragacanth, or
pol yvi nyl - pyrrol i done; fillers for exanpl e | act ose,

S Iug R othé@doﬁgrlro‘élhéé éhh? FakaticmR, R&Wméxl‘ (opi-tielselocted
glycine,_ ta or exanpl e magnesi um
steﬁ?@tB1ZQﬁﬂééb Bﬁgg%bﬁgﬂé 'glycol or silica;

di sintegrants for exanple potato starch, or

acceptable wetting agents such as sodium | auryl

sul phate. The tablets y Re coated according to
”EtmpﬁﬁCﬂwMﬂ—kUEW@oh or *pN@fthégfical practi ce.
O al iquid preparati y be in the formof, for
exanpl e, aqueous or oily suspensions, solutions,

emul sions, syrups or elixirs, or may be presented as a
dry product for recongtitNtion with water or other

sui R, eHG-S(eHDR, us eN—SuEi,)g «quiN——pr epar at i ons
may cofitai n convention ditives such'as suspendi ng

agents, for exanple sorbitol, syrup, nethyl
cel lul ose, glucose syrup, gelatin hydrogenated edible

fats; enul sifying agent s; é?r exanpl e | ecithin,

sor ooI acagia; ueous vehicl es
b'%ﬁlzﬁ'ﬂ'w ncil @iﬁéﬂ%@dl I s)(,m?zg‘?‘ _2‘>q(arrpl e al mond

0|I .

R,R,CHNH—(CH,), 1 ‘©~(CH2)0,1 —‘ﬁ—?‘




fracti onated coconut oil, oily esters such as

gl ycerine, propylene glycol, or ethyl W 2008/ 053182
wWOeMNRAEABD7/ 004114 17 al cohol; preservati ves, PEDGB2007/004114

exanpl e nethyl or propyl p- hydroxybenzoate or sorbic
acid, and if desired convedfional flavouring or

Spe&ﬁ& eﬁhb&%o‘é% MeSinvdrfion tirilideahoggrl the axarapled bereire thsski sajts,
may be nade up into a cream |otion or
N-o¥def W‘F‘ﬁet@s@fr@aﬁﬂvﬁes@l ntment formul ati ons which may be

used for the drug are conventional formulations well

known in the art, for ex l e described in s ard
As NIOBEBRBO, 1 SRS VA8 SRt he SR BHIoHE oh s B
mhut?’ GRRRP esfpb&mu'yﬂne&[? Qﬁ'ﬁ%‘é&ﬁlt@fanﬂ iaee thavetorel Susetrythbe
mnistered in inhal ed form Aer

resiers o FleeraoLTOUAAG by Ik SERiNAG THNELEPRCaIa VUR ) o1

dlse%EQg?nEFlHé n%plaé'ﬁd’ﬁr@ﬁ@(éﬂ@e PTG @he ,lan@ﬁﬂﬁ&tb@kdlseasel Ing
ropell ant-driven met ered aer osol s, or sdﬁgllant free
0

parfmiﬁrm@wétheow”&wﬁﬂ% inGhids dgatiegnt PECRNS &5t rom

hepfa%elﬁ}fé’rrﬂéhger orimidlahctha, Bt 8l8P Tl RIngIsow! barcet,dyvgrian cancer,
delivery systens. The act

I D R B L A R S

oligH&&HrodBnE dliobRRtdnta fnRifRiiof Pnevapisiesiotaas;tand treatment of

hoaiofl ST U5, OB BTG BREPNSL LB i DA Sopass,

ulcé:réﬂl\&ed?)hhé" chighicasstruefive purhenad d%@é@@ @lsfh)na multiple sclerosis,
. “surface-active substanc b|||zers

diabates; @fqpig dgraatitis, ﬂr@‘98?r?%§03?g%9?%q or ﬂés:t«amc ose in

eryﬂqgﬁaﬁgg of powder inhalers) or, if appropriate,
further active conpounds. For the pur poses of

i nhal ation, a |arge nunber of systens are avail able
Th&\edodMMds mthw&smbsm\@hu@wslmmrpm triaglbe seEet fom be

generated and adm ni s t
acr B BRI i oS NSl bpih 41 AHar s pRipEts, The
oraﬁ;ﬂgdrﬁin%'ﬂablﬁ doh?o@ﬁi@n@fnay@d&mtmrfsmﬁ N:Etalbletss pamsqimn pewdsrs,
an ear-s ed cont ai ne U r
graggies, ﬁa%qr@(aﬁﬁﬁu'da%@ B"teaﬁ@? Pﬁ a6 ésegraé%@%é' dr Sl £ er
parSRief sélfiﬁér@é‘l@" stléééﬁs)onsf TDabIetB?gel rcedSLﬁeH fos otad adnnnnlstratlon
particular in th owder i.nha
mal GoIRRELOSBPETIENRE AP S0aT iy a0 onip By AT pisuen
as aﬂﬁiﬂgla%ﬁtrs) for Ekkirbplba%h/&,lp( ac)aéﬁ% gglgenlsunlatoertlsagacﬂnth or
exanp EP- A 5
poli%wl lpggpl,l(fgqet @f:eﬁ]@r gWP'? ﬁaec%sreu al}g#éylﬁ%h[le ts?a%ﬁ: %lalcmm
ph@ébh!dfel S6YbRG! or@%men&bmﬁingnubxlcaui fcatelxemstee'naglreesmqru@t@a@te
n us, vehi cl d
el apbaryRaseN A hru LIS I Biarh @ gplddr o8
ac@éw@wemhg%\gématsuumas sodiarh Ualiryigulphatee The ltatdﬂts amr be
ungi ci such as phenyl
coaipd BeGuanG S eogn MeReRB ] gt PETen dieBfagie, Bfp
Ilqlildi1 beJpanitiogs ageiesn snecforrasf, for example aqueous or oily suspensions,
solutions, emulsions, syrups or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, glucose syrup, gelatin hydrogenated edible
fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-
aqueous vehicles (which may include edible oils), for example almond oil,
fractionated coconut oil, oily esters such as glycerine, propylene glycol, or ethyl



hypronel | ose may al so be included. WO 2008/ 053182
PCT/ GB2007/ 004114 18 The active ingredient nmay al so
wheooadsiisl st ered parenterally in a sterile nmedPCimGB2007/004114
Dependi ng on the vehicle and concentration used, the
drug can either be suspended or dissolved in the
alcotfIt bsorvatilua it regeeé thettaribrprapy -t8idedkyBensatedsralorbic
: ,%naesft etl(g, \%rﬁser}latlv,e and butferi ngsOagents can be
acidyjanddf dasied ROPMREUNA RYR!ING 9L CRBHEIA AR Sof t he

i nvention may be used in conjunction with a nunber of

no har.maceut i cal ctive substances. For .

Ford QB BB G SOl SHRLTeSg eV bR JBaS ot g e (Rigg o
ointmgr. @jétam_tdﬁﬂrﬂmenﬂ-&fwéﬁﬁﬁsbwﬁim May be I’lll_&édhifdr!ﬂ’ifé driuy @:)esl,

am nopepti dase inhibitar tease inhibitars,. -
coriApttaRnRen Bt g e PO ERE AL fenraped in Saridard
texdObkDErprammédeuticex@ofrsetht IBRiish Bharaeicepoais. gr owt h

factor receptors). Preferred cytotoxics include, for

exanpl e, taxanes, platins, anti-netabolites such as
Thé%dmpm{jrﬂe iof the im\m@?bs ﬁ@rt&wnhinibiebéd iarishagetfotrhe Alerdsel

The, nedi canent s, of, the jnvention conpri,sing m_no
GeNEERIp FP it AR RO S, (R0 FRE IR PraTe L 85 Ve gt S lspis or
ultrbdeicatbmidery paefembiutsireapropellaat-deyEnabéteresiaddrasols or

N-oxi des, hydraties or.sol.vates thereof r ef
propeALITEs pomI ST of il &g PR inds T R ampe,
inhalativrbtdpsules @r bthea&iry powddad” telivenasystemsiopept | dase

i nhi bitor and/or a nonoclonal antibody. Further, the

present invention provides a pharnaceuti cal
The active Sotmpoondscraap bé slosgr ag dgscaibedidepemdangi ah e inhaterisysiem

f forn _ : >
oo g R L ol 8y fs BRAIREEE) L3RS ayseuprany
corltéih eacipighist sudhcasagerixamale, pidpClidnth (e . tFoigen én kierrase of

el 58 B 5. gacR BB ARES, LR EOLo e S8R s,
fla\@ﬂ'dgm ffillers mngolabtoaain me:cbg?gy%oarva::e;d ierg'e)oerrs;)doir,l iL :?]p;ropria’ile,so

ar gaceutic accept a _
R A el

foduct conprising: (a) an amno acid
derivative of formula (1A or (I1B), or a

rol3 3B PGSR} B0 5% ALk Pl el dfeneBe g e
aerosdls bf omtimuna phitickessizd gem i generatat and afimiysiened dégeg an

ol i R85 Y i peBebt a6l pB\S8 o
addptorst($pmcssp axmnderss and peamsmpsd eonteingureletd. debulator®n
VoluhGiitd £ ahdENHonkic WBGEYBRR:RY 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 EP-A-0505321).

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



ani mal body. Synthesis WO 2008/ 053182
PCT/ GB2007/ 004114 19 There are multiple synthetic

waerwansyses for the synthesis of the conpoundsPCT/GEBadori004114
whi ch the present invention is concerned, but all rely
on known chenistry, known tld the synthetic organic

Thegeg‘ﬁ% %trer?Téiﬂ $na g@iﬁinméﬁ diarfe@’:jdmlyﬁm mratdrie Meyliucan
_synt hesi sed accordi ng,.t d [ j )
Derenging Caia e P EBR SONRTTRHRN sk TR S RROGN G igedhded
or oﬁéﬁglvb@qw ihe vbhi@leaAHvan'rt;a/gHo@@iy, :Jadljn\&mmh suok asaulbcal sinaeghetic,

vance rgani c emstry' ., 4t.h Editi W | , J
ProsARINe MSHAP IR oo e A I S on

Edition (Wley), R C Larock , "Handbook of
str

ThadamRaLty ot e dieBlp ey b a5od i riir Rt P HRRbr ofkrldun

phéh@_&i@éd‘ﬂi@élilﬁéioﬁvé téGl@stalﬁeenFoF@&éﬁple, th&hempowRels of therinvention
pri mar I teratur r, i dentified. . g

maf be Lred ith cBOGAaOR R s Kiesr B hughy, sh SR ase

inhiBHeTS, @@hééﬁh?m'timt@ksf, bk amtagarsdts AnhibiBes bEmdonand Migoclonal
conpoynds o e invent

e TR R0 Bl Nk SRS, D BRI, et

cyt@t@ﬁ@ét, fnciuiak) fipr émrgdﬂe, tEx&n@ﬁl | platise peii-netatefitessnch he 5-fluoracil,
reacti ons descri ! it -

toPpR B Iy 8 DRARPonp MipeRapent i Byl mprising

amimpGocikydrivatresiud famtilac@h oo iB) gtactopsrs thieegad of heaymagetically

desired in the final o ' e d
acqgblecTala N DREtPEacTy s Y Peferbdfipdytaier
corﬁsmrteh cytdtodié, ar' RDACdohibitay, Skinaps inhibitQr, gasiminopeptidase
, nt hesi s", John W | nd Sons, 1999]. Conventi onal
'”hgﬁ%@ﬁ?r@gmﬁp%{]ﬂ?\{vﬁ‘ﬂ@q& “used in conjunction with"

st aAgatiet, thempaedant mvertiongwowdéss paroesedispt earerasiton may

be.the final step in the synthesis of a conmpound of

COYRIENEl formula (1A) or (I1B), and the processes
acggar)dl nggI mmitidacid derative offocresle (IA)ed(IBkoeaphafreageutieally
under st ood t X ) ot ecti ng
groups. ﬂgcer‘?gﬁ? %ﬁgg\‘ é\ﬁ%?szi‘?’aﬁe:gﬁ%%ééﬁﬁé% th which
]E he_(bl)nveataytmhoxisagmﬂcaﬂfrhhléélCamrébitdr,mkibﬂ?zQ)iﬁbib'tﬁq’r, ghe 1kB
amly, nanel  KK- | KK ad 15
use in tﬁ@m%n:égg(ﬁ%gﬁ?ﬁ@%r’ce |°%§§§ﬂﬁﬁ°§t%§§%@ﬁ%§§’ an
such as aitdier of midr an/errecampnesienabantidodyl @¥mat i on, in

Prgt cgf’] o?@p@%&ﬁ?@eu@?ﬂgﬁggﬁepté%@me%} @REnt MOH =

Also provided is a product comprising:
(a) an amino acid derivative of formula (IA) or (IB), or a pharmaceutically
acceptable salt, N-oxide, hydrate or solvate thereof; and
(b) a cytotoxic agent, an HDAC inhibitor, a kinase inhibitor, an
aminopeptidase inhibitor, a protease inhibitor, a bcl-2 antagonist, an
inhibitor of mTor and/or a monoclonal antibody,
for the separate,' simultaneous or sequential use in the treatment of the human or

animal body.

Synthesis



Et OAc = ethyl acetate DCM = dichloronethane DI BAL =

Di -i sobutylal um nium hydri de DM = di net hyl f or mam de
WOD0R08MEED53182 PCT/ GB2007/ 004114 20 DME = dPEEGBYI07/004114

ether DVBO = di methyl sul foxide DMAP = dinethyl am no

pyridine TFA = trifluoroad8tic acid THE =

Tl A S o yabmachomandtt )it
which the prASeR! BretonHERNRRrMEd) ) W)ai'ﬁg HOMNBOHRGEISHT, koW 8
the Q@rgiﬁ]égfggr%’ﬁﬁ% %lfédrgEPYhﬁmmpgﬂhdﬁdwfm pSommemd) can be
= SO0 u =
SynigaPe Ao RS OSSee (eACHDER BLR S L urs apd &8
wellg%f%ﬁ/ﬁqg krﬂfsb%kmédi th Re/a@. Fymedi liredturs sooraarabeAdvanced
organie ﬁlpq(ﬁlg {1 fl %@p{r(\ (\{V Iefs(ggﬁrc%nyég h;?rséﬁ'é';'vsﬁ’\%) 6regra§7;‘)ccene]
Tra:lsf@:‘n'ibﬁon’%‘zg"fgnic?!lc{fﬁ(t\lvf}dy?m .Copdrogly | Hzatbask ofHalerokyalc =
etate

Chqﬁwst_y n?'] ﬁdﬂqop,(@gg;an@ %tg??%%wem%?ls? gﬁil‘gg %ﬁnﬁi in
“Synth@@:be(ﬁafc Onepl, Résm i‘cb/tmlree(\/s)or pBataryits@ture abedes CBtified
SUICIN AL b NICTR N RS R R

Abstracts” or “Beilstein”.

The compounds of the invention may be prepared by a number of processes
generally described below and more specifically in the Examples hereinafter. In the
reactions described below, it may be necessary to protect reactive functional groups,
for example hydroxyl, amino and carboxy groups, where these are desired in the final
product, to avoid their unwanted participation in the reactions [see for example
Greene, T.W., “Protecting Groups in Organic Synthesis”, John Wiley and Sons,
1999]. Conventional protecting groups may be used in conjunction with standard
practice. In some instances deprotection may be the final step in the synthesis of a
compound of general formula (IA) or (IB), and the processes according to the
invention described herein after are understood to extend to such removal of
protecting groups.

As mentioned above, the compounds with which the invention is concerned are
inhibitors of the IkB family, namely IKK-c. and IKK-B, and are therefore of use in the
treatment of cell proliferative disease, such as cancer, and in treatment of

inflammation, in humans and other mammals.
Abbreviations

MeOH = methanol

EtOH = ethanol

EtOAc = ethyl acetate

DCM = dichloromethane

DIBAL = Di-isobutylaluminium hydride -
DMF = dimethylformamide



Commercially avail abl e reagents and sol vents (HPLC

grade) were used wi thout further purification.
wW®008/053182 wer e renoved using a Buchi rotary evBEDGBR@I/004114

M crowave irradiation was carried out using a CEM

Di scovery nodel set at 30080 Purification of
DME%&EW\?F?‘[H&“ ash chromat ography col um was perfor med

usi n Ica gel, particle size 40-63p um (230-400
DM&8sh ln@ﬁh)’éﬁlﬁ@éﬂdﬁr om Fl uorochem - Purification of

DMﬁﬁ@cﬂH%@é/laWnchﬁﬂﬁrﬁ@tlve HPLC was performed on a

lent prep sSystem using reverse phase Agil ent
TFl‘bréfﬂf“J@I@C@Uﬂ%ﬁﬁﬁs (5pm 50 x 21.2 mm), gradient 0-100%

THIB (t@trahy tn/ 0.1 % ammonia or 0.1 %formc acid and
= WO 2008/ 053182 PCT/ GB2007/ 004114 21 acetonitrile
NazCQB “|soj R ARPA2r 0.1 % formic acid) over 10 nin,

HCf-L AWrocH&idBdidn . UV detection at 254 nm 1H NWR
ectra were recorded on a Bruker 400 or 300 MHz AV
DlF’ T disopeanylethamigeut er at ed sol vents. Chemical shifts

LiH sam@udn'ﬂbi@ﬁﬁﬁnéth‘)%nyl)anhbé on. Thi n-1ayer
ronat ogr a

I rf ,
MPRGEE 5 B1ociporass g MR AN SOP R Y 2bEt oD
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'g_;lllent Pyep Cl8 Scalar colum, 5 pm (4.6 x 50 mm
Na@Hgsedina hydmeXige/ nin) el uting with a H20- MeCN gr adi ent

Nag@@éalseum& hydrdgénvdaybdrakgri ¢ acid over 7 minutes with
etection at 254 nm Gadient information: 0.0 -
HCH= Bydreghlonssesidpo- 506 MeCN; 0.5 -5.0 nin; Ranp from 95%

pdﬁdZQ al@@mgmcg@,oﬁ% H20- 95% MeCN; 5.0 - 5.5 min: Hol d

PORbERED Lo BialPTeRP Baghin s rataran cieRlorordie g lTgY o ¢

EDUGifﬂeftHyl 596 dRRetAgmieBhpytarodiatige 3.5 nl /min; 6.6 -
) Retur to 95% H20-5% MeCN, flowrate35
K%C/wqﬁassevn‘rscea 9 min: Hold at 95% H20-5% MeCN, fl ow

TBA&L@eu%-bﬁtynér/nmomunﬁ»oaude 7.0 min: Hold at 95% H20-5%
flowrate reduced to 2.5 m/mn. Mass spectra
m‘vré?'@"%{shl ned using an Agilent nultinode source in
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the reacti ons shown in Schenes 1-9 bel ow. Schene 1
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Commercially available reagents and solvents (HPLC grade) were used without
further purification. Solvents were removed using a Buchi rotary evaporator.
Microwave irradiation was carried out using a CEM Discovery model set at 300W.
Purification of compounds by flash chromatography column was performed using
silica gel, particle size 40-63p £m (230-400 mesh) obtained from Fluorochem.
Purification of compounds by preparative HPLC was performed on a Agilent prep
system using reverse phase Agilent prep-C18 columns (5um, 50 x 21.2 mm),
gradient 0-100% B (A = water / 0.1% ammonia or 0.1% formic acid and B =



1). WO 2008/ 053182 PCT/ GB2007/004114 22 0 0 SOHO
NH2 O NH2 Y NC'ANH C13Cl1~1 NCONH HO S Stage 1 S NH2

wEe@gesAss HV ~-- O Cl3C0 Stage 3 O O O NHZPCTMEB2007/004114

B(H)= N2 x 0. i O - Br SNH NHOS Stage 5 Br S NH
Stage 4 HN O H2NO H2N 0 CI21C~0 Internediate 2 3

acekd?ﬁtﬁléV@dﬂ"/@ta%n‘lonlé)orofé\h\%&o§m§9@|d§ové? 10 mi, vz = 2BHR/rHinHJD
H NO Stage 7 R HZN R z Schene 1
detasting #6224 PNt ustrat es an al ternative synthesis to these

phenyl substituted thiophene anal ogues.
H NMR spectra were recorded on a Bruker 400 or 300 MHz AV spectrometer in
deuterated solvents. Chemical shifts (8) are in parts per million. Thin-layer
chromatography (TLC) analysis was performed with Kieselgel 60 Fass (Merck) plates
and visualized using UV light.

" Analytical HPLC/MS were obtained as follows: Agilent Prep-C18 Scalar column, 5
um (4.6 x 50 mm, flow rate 2.5 mi/min) eluting with a H,O-MeCN gradient containing
0.1% v/v formic acid over 7 minutes with UV detection at 254 nm. Gradient
information: 0.0 — 0.5 min: 95% H,0-5% MeCN; 0.5 -5.0 min; Ramp from 95% H,O-
5% MeCN to 5% H,0-95% MeCN; 5.0 — 5.5 min: Hold at 5% H,0-95% MeCN; 5.5 -
5.6 m'in: Hold at 5% H,0-95% MeCN, flow rate increased to 3.5 ml/min; 5.6 -6.6
min: Hold at 5% H,0-95% MeCN, flow rate 3.5 ml/min; 6.6 — 6.75 min: Return to 95%
H,0-5% MeCN, flow rate 3.5 ml/min; 6.75 — 6.9 min: Hold at 95% H,0-5% MeCN,
flow rate 3.5 ml/min: 6.9 — 7.0 min: Hold at 95% H,0-5% MeCN, flow rate reduced to
2.5 ml/min. Mass spectra were obtained using an Agilent multimode source in either
the positive (APCI + ESI*) or negative (APCI + ESI") mode.

Examples of such methods that may be employed to the synthesis of compounds of
general formula (1A) and (IB) are set out, but not limited to the reactions shown in
Schemes 1-9 below.

Scheme 1 illustrates the generél synthetic route for the preparation of the examples
described below, using traditional Suzuki chemistry to couple the relevant boronate
ester (or acid) intermediates (4-11) with the central thiophene core (Intermediate

1).
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Scheme 1

Scheme. 2 illustrates an alternative synthesis to these phenyl substituted thiophene

analogues.
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the synthesis to extended IZ3nker thiophene anal ogues.
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| Scheme 3 illustrates the synthesis to substituted phenyl linker thiophene analogues.
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Internediate 1 Schenme 4 Schenmes 5 and 6 illustrate

the synthesis to extended oxygen |inked thi ophene
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Schemes 5 and 6 illustrate the synthesis to extended oxygen linked thiophene

"analogues.
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Scheme 7 illustrates the synthesis of alternative alkene linker thiophene analogues
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Scheme 9 illustrates the synthesis of phenyl substituted extended linker thiophene

analogues.



O NH2 Pd(PPh3)4 Br /g\ NNHH H2N O Internmediate 1 Q
NH2 O g\ NHHONI HZN-O R Schene 8 Schene 9
WO kdosssIst es t he synthesis of phenyl substitutBdI/GB2007/004114
ext ended | inker thiophene anal ogues. WO 2008/ 053182
PCT/ GB2007/ 004114 27 Br Br27O Br Me PPH3Br Pb(OAc)a @)

F Li HVDS. ( OA Ho
bi spi nacol dl-ﬁﬁg@r—gg——N B Og dCI pf) F

I nternmedifate | [“8M®® NHZ Pd(PPhs)a Br AN
Intermediate I ONH2 4aO OHNI /S\ NH

| S
NaBH(OAG), O\J;(NHz

(0]
O\ H ['3>§< bispinacolatodiboron O\
(o] =0

Intermediate 11a
Q

PAPPhY), | al Dp

S
HNT O

Intermediate 1

o]
O 1K [ 3
N
(o] S NH
W)j RO

Example 22

Scheme 9

Intermediates

Intermediate 1_5-Bromo-2-(carbamoylamino)thiophene-3-carboxamide

O
NH,
/ \
Br S NH
HN~ O

The synthesis of Intermediate 1 highlighted by Stages 1-4 in Scheme 1 is detailed
within W003104218.

Intermediate 2 2-(Carbamoylamino)-5-(4-formylphenyl)thiophene-3-

carboxamide
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further 30 minutes. The resultant suspension was sonicated for 2 minutes. Filtration

gave a precipitate, which was washed with hot diethyl ether to give a coloured solid
(440 mg).
LCMS: m/z 288 [M-H]"; m/z 290 [M+H]".
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SUBSTITUTE SHEET (RULE 26)



2 Internediate 3e Internediate 3f O" 0 Ojv> H2N O
OO0 H2ZN O Internedi ate 3g Internediate 3h Internedi ate
w@prooskhsHs2 1 SUBSTI TUTE SHEET (RULE 26) WO 2008POB8B3®7/004114
PCT/ GB2007/ 004114 30 Synt#esis of conmpounds outlined
in List | Route |l (exenplified for Internedi ate 3e)
Stage 1 - Ester formation O ONO H O To a solution
Synthesis of compounds outlined in List 1
(S)-2-tert-butoxycarbonyl am no- 3-cycl ohexyl - propi oni c
acid (59,.19.4 mol) ipn DMF (50 ml) at O0C was added
R@y@’é@@ﬁtpﬂf‘ﬁﬂfoz’e?%"wﬂzafﬂﬁ 15 m(ml), )EDCI (4.09 g,
21.37 mol) and finally DVAP (237 ng, 1.94 mmol). The
react i ] xtyre was warnmed to RT and stirred for 18
Sffes 1Th§5qﬁ){?ﬁr " emoved in vacuo to give a clear oil.
Thi s was separated betweepwater and Et QAc. The
organi ¢ phase was dried M) and concentrated in
vacuo. The crude extryac S purified by colum
chr omat ogr aphy (25 toﬁc

eptape) to yield the
desired product as a c,qeaH oifjl p{z}S? g, 55% . "H NWR
(300 MHz, d6-DVBO) 6; 7.09 (P H, , 5.08 (1 H 1t),
T8-aBiukidn bb (sz)-tz)ten-%uté%cérbéﬁydrﬂin633Lc BbhdWk-propictc 68KI(5 §)19.4
1.00-1. 25 H br m-. Stae2-§/oglo ent vl
oty 0 BIHIRGP oY L SHE 24P Pt eGP eyaIIobE B 94S mmoD, EDCI
(4.%@,2171@%. \ ﬁtlbs'gnd B@)nly OMAPHEB7 N .94~g1)moﬂ$t a@@rebcitmgoﬂimtote
. . s di ved in
i afediodt g R I AP AP PRV st 1 51030 e
ceadoit Meis Meastpaatedibriverr wakes ast EiQAed Tz org®ic pagsedvbshr .
ARBLTIST ] S0 RraliPin GRA/C T AEelERas! RAHEPS) column
ressure’to give an
cﬁromatography (25% EtOAc in heptane) to yield the desired product as a clear ol
(14.87 g, 55%). "H NMR (300 MHz, de-DMSO) ; 7.09 (1H, d), 5.08 (1H, 1), 3.76 (1H,
t), 1.50-1.85 (10H, br m), 1.39 (9H, s), 1.00-1.25 (9H, br m).

Stage 2 — Cyclopentyl (2S)-amino(cyclohexyl)acetate hydrochloride (Intermediate
3e)

0
HCl H,N D
o)

Stage 1 product (14.87 g, 45.69 mmol) was dissolved in DCM (100 ml) and treated
with 4M HCl/dioxane (22.8 ml, 91.38 mmol) and the reaction mixture was stirred at
RT for 24 hr. The crude mixture was concentrated under reduced pressure fo give an
orange oil. This was triturated with Et,O to give a white precipitate. This was further
washed with Et,0 to give the desired product as a white powder (7.78 g, 65%). 'H
NMR (300MHz, ds-DMSO) 6; 8.45 (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).

Route Il (exemplified for Intermediate 3c)

SUBSTITUTE SHEET (RULE 26)
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commercially available and are used directly where
appropriate. Internedi ate.4a Cycl opentyl
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at RIT. for hr after L.eh, L the reaction.mexture.
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The synthesis of Intermediate 4a follows the synthetic route shown in Scheme 2.

To a solution of Intermediate 3a (244.6 mg, 1.227 mmol) and (3-formylphenyt)
boronic acid (184 mg, 1.227 mmol) in DCM (10 ml) was added NaBH(OAc); (780 mg,
3.68 mmol) in portions over 20 minutes. The reaction was stirred at RT for 2 hr after
which time the reaction mixture was poured into 1M HCI (50 ml) and was washed
with DCM (50 mi). The aqueous phase was neutralised to pH 7 with NaHCO; and
extracted with DCM (2 x 50 ml). The combined organic extracts were dried over
magnesium sulphate and the solvent removed. The product (270.3 mg, 0.811 mmol,



with DCM (50 m). The aqueous phase was neutralised to
pH 7 with NaHCO3 and extracted with DCM (2 x 50 m).
w(ah@sosmi ned organic extracts were dried overPCT/GB2007/004114
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oxoethyllamino}methyl)phenyllboronic acid

Y .
SRRt

The synthesis to Intermediate 4c follows a similar synthetic route for Intermediate

LYy A
A>3

4a using Intermediate 3e in Scheme 2.
LCMS: m/z 360 [M+H]".

Intermediate 4d Cvclom—zntﬂ O-tert-butyl-N-[3-(dihydroxyboranyl)benzyli-L -

serinate

The synthesis to Intermediate 4d follows a similar synthetic route for Intermediate
4a using Intermediate 3f in Scheme 2.
LCMS: m/z 364 [M+H]".
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simlar synthetic route for Internmediate 4a using
threonipatesdi ate 3i in Scheme 2. LCVB: miz 320 [ MH] +.

Internmedi ate 5a Cycl openty

N-f3-chloro-4-(4, 4,5, 5-tetyanet hyl -1, 3, 2-

di oxabor ol an-2-yl )benzy] '-4-1eucinate O Q B~ NI O

The synthesis to Internelliate 5a f(QH ows the synthetic

route shown in Sc nt ai ni ng
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Int i If, Gycl atyl Ar[3dihydra 7
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water (10 ni). The prodlUet” was extraeted into Et20 and
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The synthesis to Intermediate 4f follows a similar synthetic route for Intermediate
4a using Intermediate 3i in Scheme 2.
LCMS: m/z 320 [M+H]".

Intermediate 5a Cyclopentyl N-[3-chloro-4-(4.4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)benzyl]-L-leucinate

o i

The synthesis to Intermediate 5a follows the syntheticmroute shown in Scheme 3.

To a flask containing (S)-2-(4-Bromo-3-chloro-benzylamino)-4-methyl-pentanoic acid
cyclopentyl ester (715 mg, 1.775 mmol), Bis[pinacolato]diboron (90 mg, 3.55 mmol),
PdClx(dppf) (130 mg, 0.178 mmol) and potassium acetate (348 mg, 3.55 mmol) was
added DMSO (10 ml, dry) and the reaction vessel purged thoroughly with N,. The
reaction mixture was placed in a preheated oil bath at 80 °C. Analysis after 2 hours
showed the desired product in addition to residual starting material. The reaction was
left at 80 °C for a further 3 hrs. The reaction mixture was cooled to RT and poured
into water (10 ml). The product was extracted into Et,O and the combined organic



sol vent renoved. The residue was purified by colum
chromat ography eluting with 10-20% Et OAc i n hexanes

wao eoogiosdis2 150 ng of a col ourless oil. Further PCT/GB2007/004114
purification by capture and rel ease on SCX gave 62
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[MEHB3 mmol ) was added portion w se. The reaction was
stirred at RT for 2 hrs. The reaction m xture was
poured into 2MHC and extracted with DCM The
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re-extracted HE?Q DCM The conbi ned organi c extracts

Wag RF ARG W ' Wt er,  dried over magnesi um sul phate
and sol vent renoved in vacuo to give 900 ng of a

l, I . Analysis b d desi

oAl e B e At PRI 2P A
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Wi t - 9 | ne [ my, 1. .
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' .andir%_éfdkat%ﬂ_ into HOM. ‘G’bggﬁmbi@&i o(r)gﬂn)c er)mdc’lsr\me echshed with water,

. iumnitrite : . . at -
g Qe it ang s e Riclia Yopdeff gl foq o or @
coloarésstail. Rial{/$s bﬁQCMSWMo&&d thé deﬁiedtpno@oi\/mgem aith uotdagted
Bt f4. g Regtct B By BRER oy i i Beceapt bung with
5081008 DM inhexdresttedivie 160ng; 1.243 wboliddii% sietdama colourless

. al d. tpn.cC ' + ti 1 xt d int
oo B B98I 6"t Ao, "The. conbined organi ¢

| ayers were washed with water, NaHCO3 and brine, dried
The vierromaghegonorhengaldphydeavampepalied @stshpwndeldw. i n vacuo

to give 1.2 g of a brown oil. The product was

purified by colum chromatography eluting wth 10%
4-Bio@ke3-amiroehenzalsiehriedd i 9, 6. Yomatoddvassdigsotueddi HIG éeonc) (15

ml}’\%%i}e/trr%ééé%i gé/{ﬂé %g@@n@/@ﬁrigeg@%b)ﬂmbo Rfhol) % B1o8! Fhe reaction was
stitked for 30mhiglites.-the keftdo Barrstte RfFongd minuges. The mixture was added
cofy18 5RBEALBnd ¥f IIRBEF Hidrider 08413178 IR APACPRERG10 mi)
at RT. The green solution was heated to 60 °C for 45 minutes then allowed to cool.
The reaction mixture was poured into water and extracted into EtOAc. The combined
organic layers were washed with water, NaHCO; and brine, dried over magnesium
sulphate and solvent removed in vacuo to givé 1.2 g of a brown oil. The product was
purified by column chromatography eluting with 10% EtOAc in hexanes. Product
isolated as a colourless waxy solid (1.061 g, 4.50 mmol, 64.7% yield).

Intermediate 5b Cyclopentyl N-[2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzyl]-L-leucinate




B,O 0 Synthesised via anal ogous nethods to
I nternmedi ate 5a, using 4-brono-2-nethyl- benzal dehyde

WO poogokse 3. LCVS: niz 430 [ MtH| +. | nt er medi aP€&T/682007/004114
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yl)phenyl]ethyl}-L-leucinate 0 B O ,0 H CY O The
synthesis to Internedi ate 6a foll g he synthetic
route shown in Schene 4H\AV|aI %n dwith
(S)-2-[2-(4-Brono- pheny) et y™api o - 2- net hyl - pent ano
ic acid cyclop : g, 0.837 mmol),
Bi s[ pi nacol at o] orop (31 rrg' 1.255 nmol),
PdC 2(dppf) (30 ng, 5 nol KOAc (123 ng, 1.255

o B AR OB AR o
berizatdebydinm&rh@mm’i; judged to be conplete by LCVMS. The
LC&?S;(E“Z%?% @ol ed to RT, poured onto water and

X

h ether. The conbi ned organic |ayers were
washed vvlth vvater (x 3) and brine, dried (MySHA),

Intbinhd 5% B cRRARRL N £ 4L 48848 ramt@z}-‘ﬁ%{ ,f-g?iﬁ{?'ﬁg%lw-z-
yloldnyljethyht dewtinateaphy el uting with 10% Et QAc in

hexanes to give the product as a cqlourless oil 223
(62 %9. LCVMS: mlz 430 [ MtH] +. The
(S) - 2-[ 2- (4- Brono- phenyl }- et hyl ani b
ic acid cycl opentyl est, was R
bel ow. To a stirred.soliution g
ng, 2.509 mol NOBY | acet al dehyde (510
my, 2.56 nmol) (15 m ) under an inert
at nosphere at RT, was added NaBH(OAc)3 (1.595 g, 7.53
Thewphthesiv tr Interpediatel 6affolRW/s the ayntkesficandteshpwn duSehenmr4.
for 30 minutes. To the reaction m xture was added 2M
HCI (50m ) and extracted with DCM (50 m x 2). The
A IRharged withdS)-2H{2-64Boner-p gy SOt Do BA- 0538 pentanocic acid

cycP %n@?’%%?(&%%‘bﬁ%mol ), Bis[pinacolato]diboron (319 mg, 1.255
mmol), PdCl,(dppf) (30 mg, 5 mol%) and KOAc (123 mg, 1.255 mmol) was flushed
with nitrogen and DMSO (dry, 2 ml) was added. The reaction mixture was stirred at

~ et hyl - pent ano
as detail ed

80 °C for 5 hrs and was judged to be complete by LCMS. The mixture was cooled to
RT, poured onto water and extracted with ether. The combined organic layers were
washed with water (x 3) and brine, dried (MgSOQ,), filtered and evaporated in vacuo
to give a dark oily residue 467.2 mg. The dark residue was purified by column
chromatography eluting with 10% EtOAc in hexanes to give the product as a
colourless oil 223 mg (62 %). LCMS: m/z 430 [M+H]". |

The (8)-2-[2-(4-Bromo-phenyi)-ethylamino]-4-methyl-pentanoic acid cyclopentyl ester
was prepared as detailed below.

To a stirred solution of Intermediate 3a (500 mg, 2.509 mmol) and 4-
bromophenylacetaldehyde (510 mg, 2.56 mmol) in DCM (15 ml) under an inert
a:cmosphere at RT, was added NaBH(OAc)z (1.595 g, 7.53 mmol) over a period of 20
minutes and stirred at RT for 30 minutes. To the reaction mixture was added 2M HCI
(50ml) and extracted with DCM (50 ml x 2). The DCM layer was dried over MgSO,



and the solvent renoved to give 994 ng of an oily
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ylphenyllethyl}-L-leucinate
o)
@ K<
Y eyt
d \/\@/

Synthesised via analogous methods to Intermediate 6a, using 3-

bromophenylacetaldehyde in Scheme 4.
LCMS: m/z 430 [M+H]".

Intermediate 6d_Cyclopentyl (2S)-phenyl({2-[3-(4,4,5,5-tetramethyl-1,3.2-
dioxaborolan-2-yl)phenyllethyllamino)acetate

O
{T TI/\NV\@O%%

Synthesised via analogous methods to Intermediate 6a, using 3-

bromophenylacetaldehyde and Intermediate 3¢ in Scheme 4.
LCMS: m/z 450 [M+H]".
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Synthesised via analogous methods to Intermediate 6a, using 3-
bromophenylacetaldehyde and Intermediate 3g in Scheme 4.
LCMS: m/z 474 [M+H]".

Intermediate 7a_Cyclopentyl N-{3-[4-(4,4.5,5-tetramethvl-1,3,g-dioxaborolan-2-§

Nphenoxylpropyl}-L-leucinate
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The synthetic route to Intermediate 7a is shown in Scheme 3.

To a mixture of (S)-2-[3-(4-Bromo-phenoxy)-propylamino]-4-methyl-pentanoic acid
cyclopentyl ester (0.37 g, 0.897 mmol), Bis[pinacolato]diboron (0.684 g, 2.69 mmol),
PdCly(dppf) (0.066 g, 0.090 mmol) and KOAc (0.264 g, 2.69 mmol) was added
DMSO (2 ml). The mixture was purged with nitrogen and placed in a preheated oil
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conmbi ned organic |ayers were washed with further 2M WO
2008/ 053182 PCT/ GB2007/004114 39 NaCH, | MHC (x 2),
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The 2-[3-(4-Bromo-phenoxy)-propyl]-[1,3]dioxolane was prepared as shown below.

To a mixture of 4-bromophenol (10 g, 57.8 mmol), TBAI (0.813 g, 5.78 mmol) and
K,COs (7.99 g, 57.8 mmol) in DMF (50 ml) was added 2-(3-bromo-propyl)-
[1,3]dioxolane (10.19 mi, 87 mmol). The mixture was placed in a preheated oil bath
at 50 °C for 3 hrs. The mixture was cooled to RT, poured onto 2M NaOH and
extracted with ether. The combined organic layers were washed with further 2M -
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The synthetic route to Intermediate 8a is shown in Scheme 6.

To a mixture of (S)-2-[5-(4-Bromo-phenoxy)-pentylamino]-4-methyl-pentanoic acid
cyclopentyl ester (0.63 g, 1.430 mmol), Bis[pinacolato]diboron (0.908 g, 3.58 mmol),
PdCly(dppf) (0.105 g, 0.143 mmol) and KOAc (0.351 g, 3.58 mmol) was added
DMSO (5 ml). The mixture was purged with nitrogen and placed in a preheated ol
bath at 80 °C. After heating for 4 hrs the reaction was judged to be complete by LC-
MS. The mixture was poured onto water and extracted with ether. The combined
organics were washed with water (x 3) and brine, dried (MgSOs,), filtered and
evaporated under reduced pressure, and subjected to column chromatography
eluting with 10% EtOAc in hexanes. Yield = 0.61 g, 1.214 mmol, 85% yield. LCMS
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gasLfsid col utm chr omat ography eluting with 10
p“m%@@% tOAcwlrﬂ ‘hexanes. Yield = 0.64 g, 1.381 mol,

42. 5% yield. The
The 1S~ 9@{448&510%&6 Q) RRREYARRY 4—9?@%?8nt‘é’ﬁ§uc%bi@&@&l@§entyl

vida a simlar proce ure to the synthesis of

estgr vgs prRpPBrasAs-RWRAESOW. pr opyl ] - [ 1, 3] di oxol ane al r eady
descri bed above. LCMS purity 95% mnlz 440 and 442

I%EI\/HEQ +. Internediate 8b Cvcl opent vl
DIREA -2 31lchi- O mpl) wesadsled te STvIEhER piinteymediate 3a (2.3 g, 9.76
mn%IPmPﬁBRI’éH%@ é;yb)z@hﬁmem IDM'Ft(BMI? LA b@Mﬁd)rﬂé‘lt £Brdpho-2(5-

hesi sed vi a ana gpus met h

Ch'Pfﬁ'@?ﬂ’fﬂ@i‘yéibé”@é‘e @03 2.28rBmel) 91 EMIFdemiywas 298ed & tne

mlftéreCJHdod'IchEQHb)ﬂrQﬁ@é}ecpﬁfﬁeﬂlﬁ‘ at 951°§C1Fﬁé1ﬁ1|>@ure|-v@‘é&t|ﬂéﬂl ty
+. Internedi ate 9a Lfrzcl op

Vgt C ML BASAE BN SONPIRETE 1. PR e BogLet onto water
and %Rtrl@d'f@d mﬂll eﬂaeﬁar?d fheoatbiice cf/?%nﬁc Wy rhedunkel with sat. NaHCO;,

rop- 2-en-1- - -Ieu0| nat e
At

éB@ra}bl?r}r@@ gdrying (MoSHa) @dga\@pO@%qﬂ gnéyrﬁeﬂléqqdcpressure
thé 1edidBe msls(]bjebt@a% aélamaa;hrcﬁnab@wphy siuffed@ie 17 to M6% EtOAc

in *NEWQE)Y'%W(:A@/ Bt anbaﬂﬁm'pﬂ’?oﬁ%zy'eé% 1-yl]-N-(tert-
but oxycar bonyl ) -L-1 euci nate (204 ng, 0.413 mmol),
Thg b?%@lmlml%%ég ggd_‘e?\oyaé&}g%rggeng gﬁﬁ%psi vgn%gif"nilar procedure

to {?@géafh%ﬁlﬁfo} 2(3- gﬁ)mph%rﬁbx??- oﬁ'yl%lh) 3]%&@5??]@3@&@&%3{:%%
an ed, W rogen e reaction
abRys Wérﬁy?%é @“bﬁg#%@%d 64;% g’ﬂ]h tenperature of 50 C

and left to stlr overm ght. The reaction m xture was

gdiate yclopenty L OFO-4r( ptramet]
lemwaﬁhlmﬂm @ﬂ@ntﬁlﬂﬂéﬁcmaree washed W|th br| ne,
ried over MgSO4 and concentrated in vacuo to
| cl

oS

Synthesised via analogous methods to Intermediate 8a, using 1-Bromo-2-chloro-4-

(5-chloro-pentyloxy)-benzene in Scheme 6.
LCMS purity 98%: m/z 522 [M+H]".

Intermediate 9a_Cyclopentyl N-(tert-butoxycarbonyl)-N-{(2E)-3-[4-(4.4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllprop-2-en-1-yl}-L-leucinate




afford a brown residue. The residue was purified by
col umm chromat ography, eluting with 5%ethyl acetate
wo poosesdiexane. The required product was i sol at BC/a82@7/004114
clear colourless oil (102 ng, 0.188 mml, 46% . LCMS
purity 100% mz 542.1 [ MtHl+. The cycl opentyl
N-[ (2E) - 3- (4- br onophenyl ) prop-2-en-1-yl ]-N-(tert-but ox
ycarbonyl)-L- | euci was prepared shown bel ow. A
m xture of cycl openty ?
g, 3.24 mol),

N-al |yl - N-(ter -but onyI S

mol ), 4-Bro en ene (O

pal | adi um(II) 5.. g, 0. 295 nmol ), TBAI
(1.197 g, 3.24 mm nd sodi um bi car bonat e (0.742 q,

8.84 mmol ) was sus ended in dry acetonitrile (10 m).
The m xture was purged vvlth nitrogen and placed in a

Th{e;ﬂﬂﬁeﬁ O?Qlét@te nﬂ@ﬁ%@&t %shg\nﬁlr{ §@r?etrﬁ§’f‘ was left to

At s rimed | nconpl ete reaction so
a further 3 ng of paIIadlun(II) acetate was added to

ARG FRRbepay T EEEs bl ohothepitipB62-ob- A (R
butdlyeadrang-Lrleacnate (204 mg u0.413vaenad), Bislrigacaiateldiboron (157 mg,
0. 6"1‘%%5\)&} f)o dsgwﬁpgceltﬁ?f(ﬂf Pﬁ%ﬁ @"@Sg%)ni’rrkl') SAd P’@EJP o%p%?ll@gﬁ mg,

|
Buoi nate (1 g, 2.95

0.0R% ;rgeng}awere s‘[lseemdaqiun Dédﬁqbn(ba mmii alwheurgeg ragth gdroaen arhe
. |
rea%%rpllnwttﬁ'gg% e leak 8 Eﬂgyﬂ b%gw e of %5%%@8?3&?%%)3&{(%

ov@ﬂgﬁ@ﬁ@@%@gamﬂﬁurw%umd g/yﬂeﬂ ether and water. The
aqd%o%lslléﬁjer W‘ag %ﬁﬁéct?&%@ﬁ%?ﬁl@&/&h%n Lot 'eﬁ\%F IRt ®mMiRed organic

Iayarsamery |wa§he<éwdh heoe dfigd @vera\/lgégnggqi yongeatraisd areRparte de
affé\gé 8rgréwﬂ re% o0 ThETRYi dxev\ﬁéfp@rﬁ%@‘[’)%/tc@@%mﬁ{rom&oara‘ﬁh?' eluting

en cappe a se reaction
withib%¢ ethigl ametate ifisohesars. |Tmed$@wrﬁdngducrwesl*%@¢ gpa clear
a hmﬁ DL LERRT Gt %O%rld/z/\actzef M-,
COIgarjﬁngﬁl cC'p asd’ djtﬂssévvas g%e)é)):%uem?allf I—IEI 'Hp]
saturated NaHCO3 and brine, dried over I\/gSO4 and

2-efi-1CR]- AU fdresifoBichrbonyl)-
Th%%%%mﬁ%gﬁm{g% og}(?eﬁsﬁwpu“ t'@j ks oo earoonyrts
leupiomid) was preparegyas|sHpWRLRIOMN- al | yi - L- 1 euci nate was -
prepared as shown below. A suspensi on of lithi um
hydr oxi de hydrate (2.72 T mml%) and 4A sie
A rdstsrre 9ﬁ®0|0@Fn%N@|l3§|tN (tneé%umwmhow)s lgpcinated! g, 2. 65 mmol),

4- é’r%'oﬂ&&c?o%nz (ﬁ @f 3t Amol)f ;Baﬂlediaﬁﬁﬁ))adeﬁatg {0.08¢ .068g,10.295

nmol was a stlrrln conti nued

T (o RS e .24 mEgh and SsghLm RRBNPRESOTHZ 6. BAddaENivas
su%dé‘?ud@d }?‘F(’%%Cé&ahﬁﬁl@@ PWe! 'Thg Alixtete \EQ'S with eneden the

ormation”of product with sone di- at ed, product

plap d peelieatod bRiN HTOEG; Tf]@d@?%tt?ndvﬁsciem #ir fefrghrs. LOMS
coﬁﬁh’é@%&%pﬁéﬁe Factibh Bo atitMer 3THE of PaTRUIAH 1 P4ceedte Was added
to thgyrgarlc%o\nenglxture After a further 3 hrs, the reaction mixture was left to stand
and cool to RT. The crude reaction mixture was diluted with acetonitrile and
adsorbed onto silica before column chromatography, eluting with 5% ethyl acetate in
isohexane. The required product was isolated as a colourless oil (220 mg, 0.445

mmol, 15% yield). LCMS purity 100%: m/z 494.0, 496.0 [M+H]".



washed with water (x 3) and brine, dried over

magnesi um sul phate, filtered and evaporated in vacuo.
wab@sosHasriue was subjected to col utm chr omat ogPEpB2007/004114

eluting wth 5% EtQAc in hexanes. The product was

i solated as a colourless 0i42 Yield = 4.34 g, 18.13
Thmlopeﬁ | REGnyiR( %ﬁ-ﬂt@@ca%ﬁyl?ﬂﬂb&ﬁah@‘%é‘ prepared as shown

Intermediate 9b tert-butyl
belfw( (2E)-3-f4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxabor ol an-

2-yl ) phenyl | pr op- 2 en-1-yl}-L- Ieucmate O 1-"<;~ O

Cr O The synthetic route to Internediate 9b is

Cy¢lapedt dhallys! letmlrm (Ze.dl- 3 BmabanePqatydride 13825@ 350
mrrgﬂgﬁg%{? a@g%%ﬁ § Qlail\gﬁclg wag tﬂéﬁcdﬁﬁ% )Nltﬁ%dseptﬁ@f\crhe

wer e ded to a solution
reacton mbqtury IwaHeft Q)F_gtLr qurzplght The reaction mixture was partltloned

betg{%%ﬁgﬁ'!%ﬁ B)gljv)é%f Jé’T He (Er@a%c)bh]asé—wb§%‘sﬁ@i &q@@n@allg with-13PACI,
i

. and t he WO 2008/
satpEigddN2id0%: 604 pive, sdfowarshégé%e%ﬁweaﬂateﬁéﬂ ¥aqug o afford

a cpdohhegy dif @8, 7HEMFRAGLYIN WS pulgN doeatned 3ab.28M+E]"
or 3 hours.” The reaction was poured onto water (50
m ) and the product extracted with EtOAc (2 x 50 m).

a6 peidih water (2 x
LRI LIREIGS M bl el s v ¢

concentrated in vacuo to give a black oil. The crude

A é@f)é’ﬁélo’ﬂ of‘ﬁﬂfﬁurﬁ W_'yﬁrfokﬁe l'g?zira@é)gA g, Wpﬁ%&%m sigteldiidie15

pro uct eluted wth gexane to
9) el givedin DMF(189 nY) fOﬂ%WUFﬁ%ﬂ"te@Te iate 32 (fepe bqas’e)\/é 9.
30 mrﬁmég%a@é'ﬂ%d' and Qﬁ’rruﬁ@&bnth’db& For 40 minutes. Allyl bromide (3.13 ml,

36 gl Mgarieen aRAGORRERE BT SUiFBe W@g?@atmgahowed
the( %)mé”tto(q”of %F&met Piesdthe dpsiRpSRalprddlct STigs mBt28 warTiltred,

- L | te (1.07

porideuoTVEIS 20 RIS R inisers The GPMRRed Sudp yarp were

wash&d YRS faler (28) dddistiRd diéd 6\/elﬁ lrﬁafg@@@il]rrﬁmbl‘@lt@m&éi'ed Bna
preheat ed oi l ath at 60

eV?E‘FPqu%tefj HevaeacT e esige "k‘ﬁ?n%‘lb@f:?d t?lﬁ‘@'mm%m?@g\%gaphy elu(t:ng
with@94 EfbAdInHxheEs. AL praudt Wé@@b@%d@d?c&ﬁlﬁr@ﬁ??ﬂ%ld 4.34
n ortion er
i%"?mrﬁ%] @%?VW'%H&M%SV“?A/%{%EMN%) and MOH (3 nl)

was added to aid solubility. After stirring for
anot her gfo m nut els t

nl .’4 15 = l.'b Jl\\t;

2- mohemﬂpwiﬂz-dnmvmmeabmbw e and the

NG Wﬂj&
>

The synthetic route to Intermediate 9b is shown in Scheme 8.

Bispinacolatodiboron (0.897 g, 3.53 mmol), PdCly(dppf) (0.120 g, 0.165 mmol) and
KOAc (0.347 g, 3.53 mmol) were added to a solution of tert-butyl N-[(2E)-3-(4-
bromophenyl)prop-2-en-1-yl]-L-leucinate (0.9 g, 2.354 mmol) in DMSO (5 ml) and the



m xture was then poured onto sat. NaHCO3 and extracted

Wi th ether. The conbined organic extracts were dried
wo@r@s/osEgnesi um sul phate, filtered and evapor aP€rGBR007/004114

vacuo before purification col um chr omat ogr aphy

eluting with 10 to 20%Et00%3 hexanes. Yield =1 g,

flask e%éé‘ud{fé@énd %ﬂkl&%/% ﬁkr@ger{—% reé‘dtlén%%% tbéﬁ"lhﬂa'ted aheo °C for

E) - 3- B -
3 hé@ﬁo'wwe( rp@ct&)org\gqxqj@qtgﬁd gp’g grn %lo mVYaamP the proc?uct g)%trasc%d with

Etdﬁ@ (Q%céo“mgfﬂ@cdmﬁﬂyd ) ﬁhi@@m%r@theﬂm@shédwﬁh wfbteﬁgzz 1251 )
iM r&%? ese d|0|de gg g

anarinegp i AFIB IMES O TR GoRr AL Yaoi adiee & Plakkpffee

cru&@ﬁwdtéﬁé@%s EQnﬂé@ B/0dERreh @hr’@bhang@ap(f@fé}idEhé)ﬁmduﬁt eluted with

hexanes) e mxture vvasf d throu

10% & BAE HESATRIP &k R ek o (628 gt MRppr eI

LCRI%2 RS 840 EMH-H]fn vacuo a col ourless solid was obtained.
Yield = 0.95 g, 4.50 mmol, 96%vyield. The

(E)-3-(4- Brorm phenyl ) - prop- 2-en-1-ol was prepared as
Thé fBPM!SUtQQ‘JIE PE)-3-04-Brovdpieh@pre-2-en-1-yil-L-leucinate was prepared as

(E) r ono- phenyl)-acrylic acid ethyl ester (13.5
shoyvn tgep\g mml ) under nitrogen at -78 C was added

dropwi se DIBAL in tol uene (159 m, 159 mmol) over

ot S A O B0k 483, 43D S'tB&"w
IeuaﬁafeQBZﬁ@H a%mol)%staeaa@rrawm na)fdlldweshbyat5 gwedA sieve
t
el Bre eSS it SR ol M o
oC RF.70Ahinelesta@tBi Whigh Siterthé reaclia wad complete. eEheamixRIfe was
. co@gﬁr‘é@{ gg%apﬁggd\lps & \g@d'\la t%&{ % ! %%X]\?\\A{Q[I)Hn a single
ponftldht/hlﬁr skitripdgor 3Thﬁ|n0t§9§bwaﬁd (bm@amldd\/lqzmlde‘&ml) way added to aid
solAiea At 4t airbis U eehdpapil Bef K esamplete
by The (2% @t@&cwﬁeiernlet;pr’a\ﬂ eﬂDl {5Com) hmseadelsd td e mixiure @nd the
ml%ﬁ@nv‘\éa %\é’g I{.?to“rg g)géa(tzlg ﬁ@; anc%b%tr%otéé @ﬂgbfﬁgr aﬂge %omblned
gam exti@éowere ldged bgér?nmmsmmeﬁy o‘lltem@r&tﬂﬁl evaporated in
4 4 |

va&roﬁ%@ﬁ@rpﬁh%é SV i araosRR ShATE YR g 20 ESAe
hegarf@s. Yetd>= 11, 2354 Inemsly N3.6%t yieldr l0TiVIS: néz 382 [M*ri‘ﬂdl ate 9c

is simlar to Internmediate 9b using Internediate 3c

in Schenme 8. LCMS! nfz 462 [ M+H| +.
The (E)-3-(4-Bromo-phenyl)-propenal was prepared as shown below.

To a solution of (E)-3-(4-Bromo-phenyl)-prop-2-en-1-ol (1 g, 4.69 mmol) in DME (20
ml) was added manganese dioxide (8.16 g, 94 mmol). After stirring at RT for 1 hr the
reaction was judged to be complete by TLC (20% EtOAc in hexanes). The mixture
was filtered through a pad of celite, washing with DME (2 x 15 ml). After evaporation
in vacuo a colourless solid was obtained. Yield = 0.95 g, 4.50 mmol, 96% yield.

The (E)-3-(4-Bromo-phenyl)-prop-2-en-1-ol was prepared as shown below.
To a solution of (E)-3-(4-Bromo-phenyl)-acrylic acid ethyl ester (13.5 g, 52.9 mmol)

under nitrogen at -78 °C was added dropwise DIBAL in toluene (159 mi, 159 mmol)
over 1 hr. After the addition, the solution was stirred for a further 1hr at the same



Internmedi ate 9d cycl opentyl
(2S) -cycl ohexyl ({(2E)-3-14-(4,4,5,5-tetranet hvl -
wa 2@s@asysnxabor ol an- 2-yl ) phenvl | prop- 2- en- 1- yl PERGBR)0R004114
hanoate. O B O O O The synthetic route to
Intermediate 9d is simlar #b Intermediate 9b using

tenhErSURERAN Pihen 3fovdl t%qmﬁﬁo%o bEWP5 inttet6aM NEH260 ml) was

I'nt ermedi ate 9e Cvcl open

ad@ct Fppwisgiyhile ﬁ;hq r(eﬁeyorsmrxwr% waymed & RT+ AfRLER(AY. stirdngyfor 30

miklit&X 3T EtBAT45 hﬁ%\dddﬁﬁ @Rd 2heebrgdnix Idyek colRkcigdatiee WO
2008/ 053182 P G& 007/ 004114 4% o)} .Oﬁ‘? o_The
aqusAysHaxer Was Guiracted With { FQAe bhe pmiingq prganicphases

weldWwasHERIAigt fRirtAsr 1M IHTY and BEiGS, EidY aler rBégrﬁd%wﬁi@ b@lp’ﬁatB filtered

LCVS: nfz 47 Vi nt er nedi at

andeygnaeted /it kiaqu%z zﬂ r%S'?L&wM? %If@é WS&E@&’BH ) ig\giye a

white ?ébl)do b@llé&édwm&roﬂwwwshewna nekaredsq 20D D). YRid 89.8\,
g) esynthetlcroutetolntermadlate of is simlar

46 0gnmat &7 He$ldt e 9b using cycl opentyl - D-1euci nate in
Schenme 8. LCMB: niz 442 [M+H +. Internedi ate 9q
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The synthetic route to Intermediate 9c is similar to Intermediate 9b using
Intermediate 3c in Scheme 8.
LCMS: m/z 462 [M+H]".

~ Intermediate 9d cyclopentyl (2S)-cyclohexyl({{2E)-3-[4-(4.4.5.5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyllprop-2-en-1-yl}amino)ethanoate

o
]

. B‘O
Q i H\/\/©/
0 N '

The synthetic route to Intermediate 9d is similar to Intermediate 9b using
Intermediate 3e in Scheme 8.
LCMS: m/z 468 [M+H]".

Intermediate 9e Cyclopentyl O-tert-butyl-N-{(2E)-3-[4-(4.4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyllprop-2-en-1-yl}-L-serinate




O'O ON The synthetic route to Internediate 99 is
simlar to internmediate 9b using Internediate 3h in
wehens3182 LCVS: mz 468 [ MtH] +. WO 2008/ 05318PCT/GB2007/004114

PCT/ GB2007/ 004114 46 Internedi ate 9h ' Cvcl opent vl
Otert-butyl-N-{(2E)-3-14- (% 4,5,5-tetranmet hvl -1, 3, 2-

di oxabor ol an- 2-yl') phenyl'] prop-2-en-1-yl }-L-threoni nate
B O ON O The synthetic route to L? rmediate 99 is
simlar to Internmedi ate 9b using Igte diate 3g in

Schene 8. LCMS._mz 486 [ MrH] + roedi ate 10
tetranet hyl -1, 3, 2-

Cycl opent yl N@)E)- -F3- (4,4, §
di oxabor ol an- 2> q,)ﬁtgﬁ[yL y n-1-yl}-L-1eucinate
\<;~ O B-O HN O a' 0Jhe synthetic route to

Intermediate 10 is siniPar to Internediate 9a using

3-bronp- i odobenzene i cheme 7. LCVMS: nfz 442
[ MtH +. Internedi ate 11la Cycl opentyl

N-{ 2: E2-f B (4.4 5 5 {of 1 -
ThesfRgE Bh I SiBiheadicess sibfd W diricaidieln ysing
Intetmo¢diate-3§ iMBcl088053182 PCT/ GB2007/ 004114
LCMS: m/z 472 [M+H]+.

Intermediate 9f tert-butyl N-{(2E)-3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyllprop-2-en-1-yl}-D-leucinate

The synthetic route to Intermediate 9f is similar to Intermediate 9b using
cyclopentyl-D-leucinate in Scheme 8.
LCMS: m/z 442 [M+H]".

Intermediate 9g tert-butyl(2S)-cyclohexyl({(2E)-3-[4-(4.4,5.5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]prop-2-en-1-yl}amino)ethanoate

The synthetic route to Intermediate 9g is similar to Intermediate 9b using
Intermediate 3h in Scheme 8.
LCMS: m/z 468 [M+H]".



47 The synthetic route to Internmediate 11la is shown in
Schene 9. Cycl opentyl

woeqogo§ast | uor o- 5- br onophenyl ] et hyl } - L- | euci nap€T/GB2@7/004114
ng, 1.124 m*rtﬁl) Bi s- pi nacol at odi boron (428 ng, 1.686
mol ), Pdd 2(dppf) (92 ng, 4 112 nmml) and potassi um

InteYnRd At dhzt@c@enﬂll @-tmhml-ﬂmm(md,amtramw -1,3,2-
diokeborala ] [ D SO 3ar{1) was added and

» S or conplete
reaction. The mxture vvas partitioned between Et20 (50
m) and water (100 m) and the phag) separated. The
aqueous phase was extracted with Et x 25 m) and
t he conbined o ni Q)phases wagte i©h brine (3 x 100
m), dried ( ) nd} Nevapor & in vacuo to afford
t he crude prod0oCt "@s ye Purification by

col utm chr omat ogr aph 5- 10% Et QAc/ i sohexane) aff or ded
the product (286 ngy,Yy 0.511 nmmol, 45.5%vyield) as a
pale yellowoil. n 48 [ M+H] +. Cycl opentyl

N-{2-[2-fl uoro-5-brohophenyl ] et hyl }-L-I euci nate was

re ;
Th%gynﬁﬁ%tﬁ:&o@tsefﬁuor op 93{ %'c Im'Iladre% Jem(l%)d'gt\%gbggs"lg 548
Intermédiatesly idi Schomedd |n DCM (12 m) and treated with
) ] a (Q719 g, 1.935 mmol). The resulting
Lcygﬁ{/?ggém&gti rred at RT for 20 min, and then
treated with sodium triacetoxyborohydride (1.641 g,

ntZrnZeduJIEDH %@geﬂﬂmlxﬁgzﬁfﬁﬁs-ﬂ,l,ﬁﬁ f mtﬁgi.{,&,?d at

H-glitleuginate hen neutral i sed
with I\IaHC(B soI utlon The m xture was diluted with DCM
(75 mM) and the phases separate The aqueous phase
was extracted with DCM (25 m) Qan he conbi ned
organi ¢ phases were washed aBA@ sol ution (100
m) and brine (100 nm), d (MgS™) and evapor at ed
in vacuo to afford the crudesproduct as a yellow oil.
Purification by colunn chronmatography (5%

Et OAc/ i sohexane) afforded Ahe product (450 ngy, Q 877
nmmol , 56.6%yield) as a & e yellowoil. nlz 400

[ MtH] +. (5-bronD-2-quH ophenyl ) acet al dehyde was

prepared as shown bel sol uti on of

4- br ono- 2- et henyl - 1-f | yor obenzene (1.3 g, 3.23 mol)
e

in DCM (10 m) wa pw se over 30 min to a

solution of lead t a-acetate (1.434 g, 3.23 mmol)

in TFA (5 mM) at 0 C The mxture was then allowed to
Theaynthetic rootnto lntenpediate i @ isssinilattp intermediate] 9 u$ing 3-pramo-

ed inconplete reaction so the mxture

'OG%B%H ﬁeﬁ?g'gg&ﬁé for 1gphr. The m xture was poured
LCMS:on/eee {M¢BD. M)  and stirred for 10 minutes, then

extracted with DCM (50 m ). The organi c phase was

vvashed with I\IaHC(B solution (100 m), brine (100 m),
Intgrm ntyl N-{2-[2-fluoro-5-(4,4,5,5-tetramethyl-1,3,2-

gioxaboroIan-2-vl)menvllethvl}-L-IeUC|nate
9%<
B~o




WD 2008/ 053182 PCT/ GB2007/ 004114 48 evaporated in

vacuo to give the crude product as a yellow oil.
wee008/053182 i on by col utm  chr omat ogr aphy ( 0- 5% PCT/GB2007/004114

Et OAc/ i sohexane) afforded the product (336 ng, 1.548

mol, 47.9 %yield) as a ple yellow oil.

Thélsﬁﬂmfaut@tt@ Rityimddibleutia0d encenim Seenerepar ed as
shown bel ow. Methyl triphenyl phosphoni um brom de (6 60

THE
Cydraitt MiRries-B-pi ooty onsef B i A3 mon.
Blsimdomdlﬂidrﬁ@ (4mhg|t‘: @%6 mtnon)r7 gdca(tdppm (32 tngnPdd 2tma) and
or, -

PolE i S92 ik 7 BB 2t danyhderd Sainey 3P4 ) s e ppyges
with) Q. IZDIi/l?iO/(lamnh)7 iévasclz afad@temc;j tﬂetmpxmseehea’féﬂaatrﬁ()d(.‘ufoe 1@das for

stirred at
corpgsle Seefber i ML St de Pogt PEM T o Ay ol Tt 100
mi)rantthie 9h:|1;m sepamaéatl. The aquetusrph@ 20 @as wk;radﬂdjWéleitz&(ﬁed%

| nt I SO :

e e SR BRI e P on B o e s
ancaeviapevapd) iratasdo itmafferd tiee ¢rodapfogiudt ashe yellomualle Ppriftagtion by

L cat.l

COIB'P 8 d:h&o(r%tg&gﬂ@%@c ’I)(%}" %Oﬁgl ﬁ%ﬂ%@i %‘?&Xe?meopgg&&t gb% mg,
0.5¢ o lmonol| 45.5%0yidld) 4 palenellar eil. ik 4@§dMGHb nt yl .

N-{2-[2-nmethyl -5-(4,4,5,5-tetranethyl -1, 3, 2-

di oxabor ol an- 2-yl ) phenyl ] ethyl }-L-1 eu0| nat e OOCLON
Cy€opatyhé{Z[2Atuvesbpranophenyietoyl}-ki@icibihwas pEipaddzas shown
bell ntermsdl ate l1lla using 5-bronp-2- nethyl benzal dehyde

PH" Schene 9. LCMB: miz 444 [ MtH +. Internedi ate 11c
Cvcl opent vl

@f OXa%ﬁy%{&éﬁé@])ﬁ%téﬁé@eﬁo eﬁbrg?“‘f%?‘g{mjng&%%agais&olved in DCM
(1 20n\ andtree @8/ i3 nsanrARte3a(0.719041.935 magolirfge §§€Mth@5| S
soffr JLEER A1 RhSpum SAM R UASERAL = Lia
trlacmwxﬁmolﬂydnﬂﬁ 1.6k gnpFémmol) portlonW|se The mixture was stirred at
room temperature for 2 hr for complete reaction. The mixture was quenched with 1 M
HCI, then neutralised W|th NaH003 solution. The mixture was diluted with DCM (75
ml) and the phases separated The aqueous phase was extracted with DCM (25 ml)
and the combined organic phases were washed with NaHCOj3 solution (100 ml) and
brine (100 ml), dried (MgSQ,) and evaporated in vacuo to afford the crude product as
a yellow oil. Purification by column chromatography (5% EtOAc/isohexane) afforded

the product (450 mg, 0.877 mmol, 56.6% yield) as a pale yellow oil. m/z 400 [M+HT".
(5-bromo-2-fluorophenyl)acetaldehyde was prepared as shown below.

A solution of 4—bromo-2-efhenyl-1-fluorobenzene (1.3 g, 3.23 mmol) in DCM (10 ml)
was added dropwise over 30 min to a solution of lead tetra-acetate (1.434 g, 3.23
mmol) in TFA (5 ml) at 0 °C. The mixture was then allowed to warm to room
temperature and stirred for 1.5 hr. TLC analysis suggested incomplete reaction so
the mixture was stirred at RT for 18 hr. The mixture was poured onto water (50 ml)
and stirred for 10 minutes, then extracted with DCM (50 ml). The organic phase was
washed with NaHCOj; solution (100 ml), brine (100 ml), dried (MgSQO,) and



The follow ng exanples illustrate the preparation of
the specific conpounds of the invention, and the |IKK
WO pivslosier y properties thereof: Exanple | CyclppeoByio7/004114
(2S)-({4-][ 4-carbanoyl - 5- (car banoyl am no) - 2-
t hi enyl ] benzyl } ani no) (phenyt®) acetate O NH2 N S O NH2
evabbfdd PWakhiy to%i¥e thel cFudSstoliddt s +, yellbWINWR:’tﬁr#ﬁﬁtldw-lzy column

chrgma@prap?ylyéo ?%_étq:ﬁc |§d§xgpé))aﬁo§de&16tﬁ? Ep")dua (’3§gén% Hz%'él mmol,
47, 5%’yn§td§aé5hialei@llowbl0 (2H, s), 5.1 (1 H m, 42 (1H
2H, s), 3.0 (1 H s), 1.9-1.4 (8H, m. To a
soI ution of ,
4-bRorhd2 Raianyl-1-ahenpbnzehe Wi piopdrad apbleoen Beloar boxyl i ¢
acid amde (Internediate 2) (0.15 g, 0.518 mmol) and
Internmediate 3c (0.227 g, 1.037 mmol ) in

Met tfn@hwmoepmmﬁ brormidg (G160 114T nogEnNinVHF @ddeiiwas.

oS Sl i R I B 8,75 e

sol(itlorbstiffel at thi¥ treafpesetturrerforn:g) fntrr, theenf aootelldo -29°Cri A sdlelion of 5-

orop e PoRoP Ay (35 Saf2 SLBW LTS 6 PBF iAo

drop@iges Thé hturewersnstiglet! at T18<C P4 Chit3hewaslloneesiie avaninttd room

th d
tee A A a0 de o onp e B The T8 W BBy &E o waper (200
m )t aidedxtraptet mtd i‘sbhmamertﬁm 200ahiuTEnecformiiduaerghniaptiagesweie

waiinebihSite GO iR He pndS il ehperBlef it ot biapbrdihe,
cru@@lepddiﬁmt A ct lmug;?tbg ro@mb%umraﬂmbnga/’;ggm'_lgﬁg a?c(;llﬁleéttf_lwbroduct (1. I34 g,
9 oW ng exa es
%?éﬂg{ﬂ@a‘é?ﬁsg nﬁ%ﬁr’r nher to Exanpl egl. V\ir!‘[).p
2008/ 053182 PCT/ GBZOO?/ 004114 50 Exanpl e 2

dldxaberﬁl’amza\llmr@ngﬂelthy[}tlet me 3a LC/ WS pur| ty 99%

mz 473 [MrH +. 1H NMR (400 MHz, DMBO-d6), 5:10.9 (1

H, s),
Ok :

The synthesis of Intermediate 11b is similar to Intermediate 11a using 5-bromo-2-
methylbenzaldehyde in Scheme 9. LCMS: m/z 444 [M+H]".

Intermediate 11c_Cyclopentyl N-{2-[2-chloro-5-(4.4,5,5-tetramethyl-1,3.2-
dioxaborolan-2-yl)\phenyllethyl}-L-leucinate

O 84 %<
Ci




7.7 (1 H s), 7.62 (2H, br s), 7.46 (2H, d, J=8.3Hz),
7.25 (2H, d, J=8.3Hz), 7.0 (2H, br s), 5.1 (1 H m,
wW@2003@53182 H, d, J=13.7Hz), 3.53 (1 H, d, J=12.B¢®§B2007/004114
3.10 (1 H, t, J=7.1 Hz), 1.80-1.71 (3H, m, 1.68-1.33

(84, m, 0.81 (3H, d, J=8.7%), 0.78 (3H, d,
Thd s¥htBésty of Intermeldéatd 10y & ipéantty lintermediate 11a using 5-bromo-2-

Ch'P@?i’sﬂjg;ﬂA}‘fegl%/r 35 C*P”b%éﬁ%\zgafﬁﬁn@ép’%h] QOS\H2  NH O NH2

FromlnterrredlateZand Internmediate 3d. LC/MS purity
98% mz 507 [ MrH +. 1H NWR (400 MHz, DMSO d6), 5:10.9
(1 H s), 7.7 (1L H s), 7.62 (2H, br s), 7.46 (2H, d,
J=8.3Hz), 7.25 (2H, d, EBE&nies, 7.21 (5H m, 7.0
(2H, br s), 5.0 (1 H m, 3.72 (1 H d, J=13.7Hz),
3.58 (1 H d, J=12.9Hz), 3.35 (1 H m, 2.90 (1 H,
Thel thllodirg. StamplesAllusfratelthel prapayatibn®f theHecifit cBMpdutds ¢f 2ke

Bt o8 oy oo ERTRARRS) oy

t hi enyl ] benzyl }am no) ( phenyl )acet ate WD 2008/ 053182
07 :

thipoylil i et. 'HNI\/R(4OO I\/HZ DI\/SOd6)

1
5. 11.0 (1 H, s), 7. d, J= 8.4Hz), 7.62 (2H, br
s), 7.4 (2H,.d, J= ‘ , 7.0 (2H,
br s), 5.15 ) n) 3.7{2H, s), 3.1
(1 H s), 1 4 (8 8\ Cycl opent yl
(2S)-({4-f4-car bgyme NH 2-
t hi enyl ] benzyl } am no I)acetajg ONH2 ONS
NH O™ 'NH,

LC/MS purity 95%, m/z 493 [M+H]", 'H NMR (400 MHz, DMSO-de), 8: 11.0 (1H, s),
7.8 (1H, 8), 7.72 (2H, brs), 7.6 (2H, d, J=8.8Hz), 7.46 (2H, d, J=8.3Hz), 7.5-7.3 (5H,
m), 7.0 (2H, s), 5.1 (1H, m), 4.2 (1H, s), 3.6 (2H, s), 3.0 (1H, s), 1.9-1.4 (8H, m).

To a solution of 5-(4-Formyl—phenyl)—2-ureido-thiophene—3-carboxylic acid amide
(Intermediate 2) (0.15 g, 0.518 mmol) and Intermediate 3c (0.227 g, 1.037 mmol) in
tetrahydrofuran (4.5 ml) under nitrogen was added DIPEA (0.181 ml, 1.037 mmol)
and the reaction left to stir for 5 minutes before the addition of acetic acid (1.5 mi).
After stirring for a further 10 minutes, MP-CNBHj; (0.665 g, 1.5656 mmol) was added
and the reaction left to stir at room temperature for 1.5 hours, then overnight. The
MP-CNBH; was washed with dichloromethane and the combined washings and
filtrate were concentrated in vacuo. The residue was taken up in the minimum
volume of methanol and passed down a 5 g SCX column, eluting the product with 1%
ammonia in methanol. The crude product was purified by column chromatography
eluting with 3:2 ethyl acetate:isohexane (75 mg, 49%).

The following examples were prepared in a similar manner to Example 1.



ONH2 FromlInternedi ate 2 and Internedi ate 3b. LC MS
purity 93% niz 543 [ M+H] +. HNI\/R(4OO MHz, DMSO- d6),
w@20080508{1 H, s), 7.8 (4H, , 7.69 (1 H, s)PCTG8B2007/004114
(2H, br s), 7.55-7.43 (5H, n% 7.3 (2H, d, J=13.4Hz),
7.26 (1 H br s), 6.9 (2H, B 5.15 (1 H, m), 4. 43

bhpld 2 QyclSpantyPhb{493-carbaind 5H afl) dyl@mirdo)®-(8H, n).
Ex ZeQ_Enj/ {494-ca Wi-5Hcafamdyi8mi

. cl opentyl ‘
M@MMS (car barmovl ani no) - 2- t hi enyl ] - 3-

chl orobenzyl }-L-leucinate O C NH2QH NH O N S O NH2
To a vial containing Internediate 5a¥&¢yny, 0.138
mol ), Inter ate 1 (33.1 ng, ) 5 nnﬁl and
tetrakis(tri | pfos 3 14 48 ng, 0.013
mol ) was WO 2008 14 52 added
DVE under  N2. The reficti on T rred and 1
m of an aqueous so blcarbonate soI Pon added.
The reaction vial was/placed in a preheated oil bath
at 80 C. After 2 hrs, analysis showed conplete

Fr&ﬂ%ﬁﬁb&ﬁté@ahﬁ@nt@ﬂﬁb&@fé 3groduct. Reaction mxture
cool ed RT and oure into water, extracted into

LCEV‘&N@”’%&%/ e 4,76 irhitd %N@{%(@Oé\&lﬁ FINEOvels We 40-Ri(11, s),
7. ﬁﬁﬂe %§ *?’dduzg(?mBF o 8. 4@f(¥|1+ ng J%%Hz& ﬁzﬂourm%émﬂav ®-(2H, br

pur i fred’ mat o

S)&hﬂl"hgﬂ RTER113, @%—N@@#Z) @@dﬂ’ﬁt 6, iy, %9 PH 0. 072
| it
WEI 103 3(3# "451%“’53”&,5 o), 8)%:@(351,1%,_2\15%?7}45?,%2% (3H, ¢
8riz[.1 H, s) 62 (2H, br s), 7.44 (2H, d, J=8.7Hz),

729 (1 H s) 7.0(2H, br s), 5.1 (1 H m, 3.72 (1
J=1 3.71- 1~)f{4 3.53 (2H, d, J=12.9Hz), 3.10 (1 H,

Exaimplés ¢V¢l2?e"fv' f4-caibarm_§$9,ﬂharesmm;ku n,
thidnGitb henflaldiidate 0- 78 (2H, d, J=8.8Hz). Exanple
%}—%ﬁn V1

N-f4-14-carbanovl - 5- (car banoyl am no)O -thi enyl ] - 2-

nmet hyl benzyl }G\I eucinate ONH 2 O/—NH,
O

)

ZT

From Intermediate 2 and Intermediate 3d.

LC/MS purity 98%, m/z 507 [M+H]". 'H NMR (400 MHz, DMSO-dp), & 10.9 (1H, s),
7.7 (1H, s), 7.62 (2H, br s), 7.46 (2H, d, J=8.3Hz), 7.25 (2H, d, J=8.3Hz), 7.21 (5H,
m), 7.0 (2H, brs), 5.0 (1H, m), 3.72 (1H, d, J=13.7Hz), 3.58 (1H, d, J=12.9Hz), 3.35
(1H, m), 2.90 (1H, dd, J=7.3Hz), 2.79 (1H, dd, J=8.1Hz), 1.80-1.71 (2H, m), 1.68-
1.33 (6H, m).

Example 4 Cyclopentyl (2R)-({4-[4-carbamoyl-5-(carbamoylamino)-2-

thienyllbenzyl}amino)(phenyl)acetate




OHSNH ONH2 Synthesised via a simlar procedure

to Exanple 6 using Internediate 5b. LCVS purity 99 %
wWOontwsAssis] MkH] +. ' H NVR (400 MHz, DWVBO), 8: 11rQr/GB2047/004114

s), 7.7 (1 H, s), 7.7 (1 H_br s), 7.3 (3H, m, 7.2

(1H d, J=7.7H), 7.0 (28 br s), 5.1 (1 H, n),

3.7 1H,d,J:131Hz)35(1HOd J:13 1 Hz),
3.1 (1 H br 30(1H br s), 2. s) 18
(2H, ), 1.6@ 1.4 (2H m 49 (3%

6.6Hz), 0.8 L d = 6.6 I e 8 QICI opentyl
N-{3-f 4- car banovIO Hrba m ng)

t hi enyl ] benzyl } - L- Ieu0| na OH N?ﬁx NH O NH2 A
vial containing t i s(triphenyl phosphi'nhe) pal | adi um
(99 nmg, 0.085 Mo Internmediate 1 (22 g, 0.854

mol ) and I nternedidate 4a (313 ng, 0.939 mmol) was

i el ARttt isdhtecT) 007 00a11a

Loﬂ\’asmhtyrwv@dn/acn@eww;‘owwm 400 \t9z)iDMSOLdzRBbvhat(eH, s),

acti.o tyr 0.9
74 @ p 05 TR BhecP Rl i Be B A8 TS B Go
br §ﬁ6.15r(0blr &0, 4.48 o1HVaY,e3.7 (260 sifid.1 et st 9-aek @H, wi)t h
Et OAc (100 m). The conbined organic extracts were
washed with brine, dried over magnesi um sul phate and
Exanthile 8 ACyclopetity @2S3-({4nfdesarbanoyi’-(ddrbameylatiiaolas
ur fed b .c I m_cl rmatoraphy eluting with 0-3%
BENM—— : ~pFoduct (291 ng, 0.573 mol ,
67 1 %i el d) was isolated as a pal eQyel | ow sol i d.

LOMS purity 100% miz 473 [MeH +, 4722 AHH ". 1H NWVR
(400 MHz, 6) b: . (, 7.7 (1 H s),
7.62 (2H, br )} 7.7 ‘ 3H m, 7.0(2H
br s), 5.1 (1 HOM | 7Hz), 3.53
(2H, d, J=12.9Hz), 3/10 . 1.80- 1.71

(2H, m), 1.68-1.3
0.78 (2H, d, J=8

od, m, 081(3H d, J28. 7THz),
7;@ Exanpl es 9-15 The fol I owi ng
exanples were s hesised in a simlar manner to
Exanpl e 8 using variety of am no acid esters as

detailed for Internedi ates 4b-4f. O
From Intermediate 2 and Intermediate 3b.

LC/MS purity 93%, m/z 543 [M+H]*. 'H NMR (400 MHz, DMSO-dj), &: 11.0 (1H, s),
7.8 (4H, m), 7.69 (1H, s), 7.65 (2H, br s), 7.55-7.43 (5H, m), 7.3 (2H, d, J=13.4Hz),
7.26 (1H, brs), 6.9 (2H, br s), 5.15 (1H, m), 4.43 (1H, s), 3.7 (2H, s), 3.1 (1H, s), 1.9-
1.4 (8H, m). '

Example 6 Cyclopentyl N-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]-3-

chlorobenzyl}-L-leucinate

)

Cl : NHz
o &
NH

0 § S By

To a vial containing Intermediate 5a (62 mg, 0.138 mmol), Intermediate 1 (33.1 mg,
0.125 mmol) and tetrakis(triphenylphosphine)palladium (14.48 mg, 0.013 mmol) was



O HNH2 NRnOSNH Rn ONH2 Exanple Internedi ate
LCMS Nunber used Rn Rm Nane purity Cycl opentyl
W@ 28340583182 91% [ 4- carbanoyl -5 purity: 9 4b cyrdDE8RG07I004114
(car banmoyl am no)-2- niz 493__thienyl]benzyl }am no) (

[ MtH + phenyl ) acetate Cycl 6?pentyl (29)-({3 97%
addett DRIELaey Ny T hkGeddion yiktopewasy stir(azoarisahmy biar agleols

o P e AL A RSB DADRALN e
bathat 89 CCopftert 3/ihrs Gartatysts- sHoutey I cop{ede fdnvedBon tolthe didsired
By BRERIAH HRREG AR o BHEbbeg 1 v s oo
and Merombirset drganie eyadtoweshed wilth Watef/arine before drying over
magnesium sulphate. The product was purified by column chromatography eluting
with 3-5% MeOH in DCM to give 37.5 mg, 0.072 mmol, 57.8% yield.

LCMS purity 98%: m/z 507/509 [M+H]". "H NMR (400 MHz, DMSO-dj), &: 10.9 (1H,
s), 7.7 (1H, s), 7.62 (2H, br s), 7.44 (2H, d, J=8.7Hz), 7.29 (1H, s), 7.0(2H, br s), 5.1
(1H, m), 3.72 (1H, d, J=13.7Hz), 3.53 (2H, d, J=12.9Hz), 3.10 (1H, t, J=7.1Hz), 1.80-
1.71 (2H, m), 1.68-1.33 (6H, m), 0.81 (3H, d, J=8.7Hz), 0.78 (2H, d, J=8.8Hz).

Example 7 Cyclopentyl N-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]-2-
methylbenzyl}-L-leucinate '

Synthesised via a similar procedure to Example 6 using Intermediate 5b.

LCMS purity 99 %, m/z 487 [M+H]". "H NMR (400 MHz, DMSO), &: 11.0 (1H, s), 7.7
(1H, ), 7.7 (1H, br s), 7.3 (3H, m), 7.2 (1H, d, J = 7.7Hz), 7.0 (2H, br s), 5.1 (1H, m),
3.7 (1H, d, J = 13.1Hz), 3.5 (1H, d, J = 13.1Hz), 3.1 (1H, br s), 3.0 (1H, br s), 2.3 (3H,
s), 1.8 (2H, m), 1.6 (7H, m), 1.4 (2H, ), 0.9 (3H, d J = 6.6Hz), 0.8 (3H, d J = 6.6Hz).

Example 8 Cyclopentyl N-{3-[4-carbamoyl-5-(carbamoylamino)-2-
thienyllbenzyl}-L-leucinate

0
O\o I H\O/[&NHZ
s~ NH
O)\NH2

A vial containing tetrakis(triphenylphosphine)palladium (99 mg, 0.085 mmol),
Intermediate 1 (22 mg, 0.854 mmol) and Intermediate 4a (313 mg, 0.939 mmol)

was purged with N, and DME (dry, 12 ml) was added. To the mixture was added a



98% carbanoyl -5 purity: 12* Exanple 11 O cycl opentyl
(carbanoyl am no)thio HO nfz 447 phen-2-yl]benzyl}-L-

wQ hoBip3318seri nate Cycl opentyl N-{3-[4 97% carPeroBRo03/004114
purity: 13 4e cycl opentyl gcar banmoyl ami no)thio H m z
461 H phen-2-yl]benzyl}-L- % MtH] + t hr eoni nat e

satueftéd Bylieous BoluBer) &f @M bieatbohatey(R.6lml) and emegttiob-mixture

BBt st e VoY) o SR PR et
polted #rtb a@G Y60 od)y drainmgractad puthiEt@AC (18 if). The tapleingd dbrganic
ol PSP, B 2 Sl s o o
dryResstphder Yacwsn.nihet rasides pes pomfiedadly qoiwar donognatography eluting
with 0-3% MeOH in DCM. The desired product (291 mg, 0.573 mmol, 67.1%yield)
was isolated as a pale yellow solid.

LCMS purity 100%: m/z 473 [M+H]*, 472 [M-HT". "H NMR (400 MHz, DMSO-dg), &:
10.9 (1H, s), 7.7 (1H, s), 7.62 (2H, br s), 7.46 (1H, s), 7.25 (3H, m), 7.0(2H, br s), 5.1
(1H, m), 3.72 (1H, d, J=13.7Hz), 3.53 (2H, d, J=12.9Hz), 3.10 (1H, t, J=7.1Hz), 1.80-
1.71 (2H, m), 1.68-1.33 (6H, m), 0.81 (3H, d, J=8.7Hz), 0.78 (2H, d, J=8.8Hz).

Examples 9-15

The following examples were synthesised in a similar manner o Example 8 using a
variety of amino acid esters as detailed for Intermediates 4b-4f.

Q
o H NH,
N / \
Rn A
O~ 'NH,
Example | Intermediate ' LCMS
R, . Rm Name .
Number used purity
‘ Cyclopentyl (2S)-({3-
yclopentyl (28)-({ 91%
[4-carbamoyl-5- )
] purity:
9 4b cyclopentyl | (carbamoylamino)-2-
‘ thienyllo jamino) m/z 493
ienyl]benzyl}amino
y Yy [M+H*
phenyl)acetate
Cyclopentyl (2S5)-({3-
yclopentyl (28)-({ 7%
. [4-carbamoyl-5- i
: ) purity:
10 4c cyclopentyl | (carbamoylamino)-2-
thienyllb hamino) m/z 499
ienyllbenzyl}amino
y Yy M+HT
cyclohexyl)acetate




shown bel ow. To a solution of Exanple 11 (40 ny,
in DCM (2 mM) was added

nmol )

0. 080
trifluoroacetic acid

W@ Q08/05d132 The reaction mixture was |eft to stPCT/GB2007/004114

overni ght at RT. The

sol vent was renoved i n vacuo and

to the residue was added nefhanol and 2 drops of
acetid acid. The [sol utiof was | oadecyelbenthOIesk
columm and the prioduct eluted wth 19 iain o
met harjol . The ammpni a fracti on was @8@'@’%&?@% ed in 9%8%
vacuo [to afford an opJf to whi ch wasaecdeyl-BCM and purity:
i Ebhexane. 48 solild vias obt @iclepanitha V\OPZOO 8/ 053 32 17 503
PCT/ GB2007/ 004114 cdl I ected by (FPEP] F‘%‘H‘O%‘ 9 g/
55% yilel d). 'H NMR (400 MHz, DMBO- d@phen-yibéngylt H| [M+H]
s), 7.]7 (1 H ),/ 7.7 (L|H br s), |74 (1 H s), 74
(1 H |d), 7.3 (2H m, 7.1 (1 H_ d).°6"¥°(2H, br s)|
51 (1 H m, 4.8 (1H brs), 3.8]|Gtiddeny) N-{3[& (3H __
M, 3.2 (1 H br k), 1L.8|(2H m, 16,14 (GH m. 98%
Exanplle 16 Cycl opgentyl carbamoyt-o- purity:
N2f 2- {|4 Ekdmpde HRMPVI=3-7( ¢ ac;kmwpsemyam(cmbarzoylammo Jthio
t hi enyll ] phenyl }ethylO - L- lleuci nate O O NiH2m/z 447
A vial| charged with Intennmedi ate 6a p(]fg @58”6’ 3[56 [M+H]*
mol ),| Intermediate 1 (86 ng, O0.324ermatt) and
PHPPR34—(3F+4—rg—0-—032—rmro—wasS—purgedw-th
nitrogen. DVE (6| nml, dry) was add(-:odlygloéﬁatymvi{ﬁ"[ﬁakkmw%
(1.0 mi, saturated aqueoys sol uti or)caaraﬂnow-ﬁe reacti onpurity
heated at 80 C for The, rea 5
ci%l ed to and | p |?1\f°b°p®5% cef%’gl Y'aﬁ“” o m/z 461
Extraction of the| product| with Et QAphe-2¢yenml)L-was .
fol l owed by the washing af the orgcghc I%% rs with | [M+H]
I water |(50 m) and| brine ((50 ml) an @99 %over
“magnesfi um sul phat . Renovjal of the StelftJBEIM NH3efar
reduced pressure gave albrown oily s Xe lid il,gat was 96%
cont ani e @eeith| tri bhenyl phosphi e dki e purity:
Pugifijcati on "by capt and tbatykasg oairbeaﬁyleaimszlg
with Neoucipate 58 ng [ of| an orange IIOhat Mgs onl ym/z 461
70% pure. The progduct wag purified 66’3% Sﬁﬁy} ) IM+H]"
chr omgt ogr aphy el uting wijt h Et OAc 50e@inate hexanes t o
gve—42—g—{(279%—pt—a—pale—orangepowder——HENG oty
96% nifz 487 [M+H +; 485|[MH 'H m’fNFzIC%GBWWé?-W- 96%
DMSO- d6), 5: carbamoyl-5- ourity:
15 4f I cyclopentyl (;arbazmc;)gamm:))ihlo iz 450.5
phen-2-yllbenzyl} IMH]'
valinate

* Example 12 was prepared from Example 11 using the experimental procedure

shown below.

To a solution of Example 11 (40 mg, 0.080 mmol) in DCM (2 ml) was added
trifluoroacetic acid (0.4 ml). The reaction mixture was left to stir overnight at RT. The

solvent was removed in vacuo and to the residue was added methanol and 2 drops

of acetic acid. The solution was loaded onto an SCX column and the product eluted

with 1% ammonia in methanol. The ammonia fraction was concentrated in vacuo to

afford an oil to which was added DCM and isohexane. A solid was obtained and




10.9 (1 H, s), 7.8 (2H, s), 7.44 (2H, d, J=8.7Hz),
7.29 (1 H s), 7.23 (2H, d, J=8.7Hz), 6.9 (2H, br s),
wWG20803318% ), 3.10 (1 H t, J=7.1 Hz), 2.6-2. 17(91‘/(;32{}07/004114
(

n, 1.80-1.71 (3H, m, 1.68 -1.33 (7H, m), 1.32 (1 H,
m, 0.81 (3H, d, J=8.7Hz), 6578 (2H d, J=8.8Hz).
col@é@éﬂ’é;ﬁmﬂ:&lc@’(@ aRe BB%' yleld)

f
IS (AT DMERD P 3 LB B0 T 1B b 69 Bt Lgs o5 74 TiH, <),
7.4GH, @2)9@7@9041}1741 (5@ 9 6@ ZNH%r 9 s $1i m@@"@ﬁﬂ br s), 3.8

Synthésised via a roce ure to
(1hb,sq) 0 (A &P ireefh dFe BB, 1L 1-6y- 8% My 2
[ MPkH] +. 1H NMR (400 MHz, DI\/SOd6) 8:10.9 (
7.8 (2H, s
Exgmple 36 ,;-- r 0 A W
thibn%!gp'_lﬂ %?#mm&anaa (4H m, 1.80-1.71 (3H
. 1.32 (1 H m, 0.8
J=8.7Hz), 0.78 (2H, d, J=8.8Hz).
Cycl opentyl N-(2-{3- [4 car banoyl -
t hi enyl | phenyl } et hyl) - LIeuc:|nate OHNH2 I \. S
NH O NH2 S eS|edH/|aa g@glure to
Exanpl e 16 Pnt eNred purlty 99 %
mz 487 [ MtH™+. @H N DI\/ISO NH: 11.0 (1
H s), 7.7 (1 H s)\2Z-7 (1 H " br s), 73(4H n,
7.1(1 H d, J =7.4Hz), 7.0 (2H, br s), 5.1 (1 H,
m, 3.2 (1 H brs), 3.0 (1 H brs), 227 (44 m, 1.8
A &n&%ha@ed \%thﬁn(e?htegr@te 64- éﬁsd R 0. 6?56 anol? IntéFnediate T(86 mg,

&3 foll ow ng exanpl es
owrremgb@nﬁé@ )4 (37 4 29,8 092 MREANEAS RLSOEL W g 098, DME

(6 mdgg) n\g%sl %(ﬁeédeéld/n |trﬁNqu@O§|@1 0 nﬁséaQuréte@SacfﬂJ@b@é t@Gidn9end
the reaction heated at 80 °C for 3 hr, The reactlon mlxture was cooled to RT and

é%

palby | ami no) - 2-

poured into water (50 ml). Extraction of the product with EtOAc (2 x 40 ml) was
followed by the washing of the organic layers with water (50 ml) and brine (50 ml)
and drying over magnesium sulphate., Removal of the solvent under reduced
pressure gave a brown oily solid that was contaminated with triphenylphosphine
oxide. Purjfication by capture and release on SCX (eluting with MeOH) gave 53 mg
of an orange oil that was only 70% pure. The product was purified by column
chromatography eluting with EtOAc 50 % in hexanes to give 42 mg (27%) of a pale
orange powder. ‘ '

LCMS purity 96%: m/z 487 [M+H]*; 485 [M-H]". "H NMR (400 MHz, DMSO-d), &:
10.9 (1H, s), 7.8 (2H, s), 7.44 (2H, d, J=8.7Hz), 7.29 (1H, s), 7.23 (2H, d, J=8.7Hz),
6.9 (2H, brs), 5.1 (1H, m), 3.10 (1H, t, J=7.1Hz), 2.6-2.79 (4H, m), 1.80-1.71 (3H, m),
1.68 -1.33 (7H, m), 1.32 (1H, m), 0.81 (3H, d, J=8.7Hz), 0.78 (2H, d, J=8.8Hz).

Example 17 Cyclopentyl N-(2-{4-[4-carbamoy!-5-(carbamoylamino)-2-thienyl]-3-

chlorophenyllethyl)-L-leucinate




S TNH 0 NH2 WO 2008/ 053182 PCT/ GB2007/004114 57

Exanpl e Internediate LCMS Rn Rm Nane Nunber used
Wesp§318Lycl opentyl 98% {3-[4-carbanoyl -5 puPCT/gB2001904114

6d cycl opentyl (carbanoyl amno)-2 mz 507

t hi enyl ] phenyl }ethyl)a [ M+ Q¢ i no] (phenyl ) acetate

Cycl opentyl O-tert- butyl-N(2-{3-][4-095%

car banoyl -5- purity:

(car banmoyl am no)-2- nfz 517

[ MrH] +  L- sexlnat gy Cycl opent

but yl - N- ( 2- 4- 6%“ rb

cycl opent yl argy '

t hi enyl ] phenyl } et hyl

22 Cycl opentyl .

N-(2-{5-r4-carbanoyl - 5-(car banoyl am no) t hi ophen- 2-

Sthlh]eéigéé l/ilejl%rs?r%ngrnp}/rgéee ur: 40) Examﬁegllsnu%n% |ntermeg|ate %'E'Z

LCMS purity 98%: m/z 522 [M+H]*. "H NMR (400 MHz, DMSO-dg), 8: 10.9 (1H, s),
7.8 (2H, s), 7.42 (1H, s), 7.29 (1H, s), 7.23 (2H, d, J=8.7Hz), 6.9 (2H, br s), 5.1 (1H,
m), 3.10 (1H, t, J=7.1Hz), 2.6-2.79 (4H, m), 1.80-1.71 (3H, m), 1.68-1.33 (7H, m),
1.32 (1H, m), 0.81 (3H, d, J=8.7Hz), 0.78 (2H, d, J=8.8Hz).

Example 18 Cyclopentyl N-(2-{3-[4-carbamoyl-5-(carbamoylamino)-2-

thienyl]phenyl}ethyl)-L-leucinate

Qo :

o) d NH,

Synthesised via a similar procedure to Example 16 using Intermediate 6c¢.

LCMS purity 99 %, m/z 487 [M+H]". '"H NMR (400 MHz, DMSO-ds), 8: 11.0 (1H, s),
7.7 (1H, 8), 7.7 (1H, br ), 7.3 (4H, m), 7.1 (1H, d, J = 7.4Hz), 7.0 (2H, br s), 5.1 (1H,
m), 3.2 (1H, brs), 3.0 (1H, brs), 2.7 (4H, m), 1.8 (2H, m), 1.6 (7H, m), 1.3 (2H, m),
0.9 (3H, d J =6.6Hz), 0.8 (3H, d J = 6.6Hz).

The following examples were synthesised in a similar manner to Example 18 using a
variety of amino acid esters as detailed for Intermediate 6d-6f.

Rm, o Q
o#m NH,

Rn /\



SNH FON-12 Synthesised via a simlar
to Exanple 16 using Internedi ate 1la.
wOR00sH231805 [ M+H| +,

pr ocedur e
LCMS purity 10

0

1H NVR (400 MHz, DMSO d6),PGI/GB1000/004114

(1H, s), 7.6 (2H br s), 7 A (1H M, 7.3 (1H m,
7.3(1H,n) 7.1 (1 H t),°%.9 (2H, br s), 5.0 (1 H,
nj,7 /3’21 (1 s) 12/|7/gu5 (4H, m 11;39 (’%\H, br §),

D F i B G A ||y, uu AL L%y A U0 (o
EXGW'%'E&S@' gz e RET/ 320074m004114 58 gxagpl e 23] -CMS
Nlﬁvlbélor)ent wised purity

N—A2-{f-5-f4—carbafov—S—{(tarbareytam g LR onheTS
yI] 2 rret hyl phenyl } et hyl ) -L-1 euci na é’ y&?ﬁ) Ki?—IZ NHg2,
S O Nf2 Synt hesi|sed viala simlar Kﬂ-plemihareoylfs- it
E@g;?n'pl e 16 ysing |l medi ate 11b. i Iy e PUnty:
499. 4 Pﬁm]",' AYBORREY )ﬁ%@%@? ! ﬁ 0| (/2 507
"H, s)(, 7 (2H, |br 7.3 (2H by trse)nyl]ah@wetﬂyl)ad M+H]"
7.1 (1 H. d), 7.0 , br s), 5.1 (LH,
m, 27 (4H, ), 2.2 (3H s), 1.9 %‘Woliﬁmﬁ'%%ﬁ%l
3)), 1[6 (|7H m, |[1.4 (2H] m, 0.9 Cytlopehtyl O-t&1-( 3H
. Exanmpl e 24 Cvcl opent vl '
N- (2-{|5-[ 4- car banpvl - 5- (¢ar banoyl a 'bH%'{VFfrZéB}%’n 2- 9%
>|\/2|}Q| - 2-chl o[quhenyl }etbyl )-L- [@euctlhn tarb@noyl-& H NH2 | Spurity:
Cli ON Synt hedi sed ¥CRPANY
Exanplle 16 using || medi ate 1lc. ﬁa\}éarﬁ%ﬁ &%%2'0/ m/z 517
mz 519.5 [MH"',| 'H NWR| (400 Mz, m;e@l]dﬁényl}&thyl])l D [M+H]"
(1 H |s), .7 (4 H s), 77(1H g %}1 .5 (1 H,
d), 714 (1 H d).| 7.4 (1|H dd), 7. Bl br ), 7l0
(2H, bBr s), 5.1 (1 H M| 3.2 (1 H| Qyclop2ntgl Q3&tt- m
2.6 (1 H m, 220 (1 H br s), 1.8 %%Eh-N—(Z-{S-M— 96%
o1 o ‘ 6 i — carbamoyl-5- | purity:
/}\H cyclopenty (carbamoylamino)-2- | m/z 531
thienyllphenyl}ethyl)- [M+H]*
L-threoninate

Example 22 Cyclopentyl N-(2-{5-[4-carbamoyl-5-(carbamoylamino)thiophen-2-

yl |-2-f|uoroghgnvl}ethvi)-L-leucinate

ZT

Synthesised via a similar procedure to Example 16 using Intermediate 11a.
LCMS purity 100 %, m/z 505 [M+H]*, "H NMR (400 MHz, DMSO-dj), &: 11.0 (1H, s),
7.6 (2H, br s), 7.4 (1H, m), 7.3 (1H, m), 7.3 (1H, m), 7.1 (1H, ), 6.9 (2H, br s), 5.0
(1H, m), 3.1 (1H, s), 2.7-2.5 (4H, m), 1.9 (1H, br s), 1.7 (2H, m), 1.6-1.4 (7H, m), 0.8
(3H, d), 0.8 (3H, d).




m, 1.6 (7H, M, 1.3 (2H, m, 0.9 (3H d), 0.8 (2H,
m, 0.9 (3H, d). Exanple 25 Cycl opentyl
WOR{084$318% 4- car banov! - 5- (car banmoyl am no) - 2- PCT/GB2007/004114
t hi enyl | phenoxy} propel ) -L-1 %Jci nate WD 2008/ 053182
PCT/ GB2007/ 004114 59 NH2 SNH OHONH2 0 To a
Exainple22 Coéloppt ai{&¢[4-casbdrhoyl-5(cabbaiBbylaming)thiophen-2-
I,nt e i at 0, . 0.479 nmmol) and Pd(PPh3)4
I1:2methyighety Jalgutitate ™ 100y DVE (5.n1) fol | owed by
2 mM of a saturated solution of NaHCO3. The m xture
was purged with nitrogen and 'placed in a pre-heated
oi |l bath at¢80NC. Upon stirring at this tenperature
for 3 hrs reagtion was judged te@y be conplete by
LC-MS. The m Xt vvaa cooled to RT, \diJuted with

MeOH and absor bed 2 \Was

subj ected to colu chvoemat og gl uting with 3 to
4 % MeOH in DCM The naterifl W L hetr~gHbj ected to
SCX capture and rel gase. ¥ 0. 213 mol,

48.9%vyield. LCVS’purity 108% mz 507 YWMH) + 515
(MH)-."H NVR (400 MHz, DVBO-d6), 8:10.91 {1 H, s),
Syrthediséd villa dilar)prodbdare toIEXAmSIE 16 UsBd Ia@irinediate 11b.

J=8.8Hz), 7.24 (1 H b 6.90 (3H, J=8.
Lchisomy oo iz b, T o eiid bRz olisarag; & Bl¢H, o)
7.4 réb,Hﬂfr % 753 SZHé%r @% H?(zl(ﬁh, df’_ 23 R‘@H,E'd!‘)?)ho ®H! Br s), 5. BBIH, 4, 3.2

- 1. 61 , 2 , J=7.1 Hz), 0,81
(1R, 24451 22 (6L 50 (Bl (25h ey Gt g 1.4 12F m)
o.gyﬁ,@gdﬂ@g@{@ banoyl - 5- (car banoyl am no) - 2-t hi enyl ] - 3-
chl or ophenoxy? propel)-L-leucinate O C NH2 O S NHO
HQNH2 Synthesised via a simlar procedure to

Wn g N- (oL 85 Ui B0 5. (¢ e EmpyIantiio ARRSpheh2-
+. | ) .

J=2-chlorophenyhiethyl}l.-leu

1C8.8Hz). 7.27 (L H br sy, 7.07(1 H m, 6.9 (2H
M, 5.08 (1®m), 4.07 (2H, m, 3.05 (1L H m, 2.6 (1

H m, 1.8 ( mQ1.60-1.49 (7H 19, 1.3 (2H m,
0.81 (3H d, J=8 ),Ho. 79 (3H, d, ~7a) -
NH

Synthesised via a similar procedure to Example 16 using Intermediate 11c.

LCMS purity 96 %, m/z 519.5 [M-HT, "H NMR (400 MHz, DMSO-dj), &: 11.0 (1H, s),
7.7 (1H, s), 7.7 (1H, br s), 7.5 (1H, d), 7.4 (1H, d), 7.4 (1H, dd), 7.3 (1H, br s), 7.0
(2H, br s), 5.1 (1H. M), 3.2 (1H, m), 2.8 (3H, m), 2.6 (1H, m), 2.0 (1H, br s), 1.8 (2H,
m), 1.6 (7H, m), 1.3 (2H, m), 0.9 (3H, d), 0.8 (2H, m), 0.9 (3H, d).

Example 25 Cyclopentyl N-(3-{4-[4-carbamoyl-5-(carbamoylamino)-2-

thienyllphenoxy}propyl)-L-leucinate




WO 2008/ 053182 PCT/ GB2007/ 004114 60 Exanple 27
Cycl opentyl N-(5-{4-f4-carbanovl -5-(carbanoyl am no) -2
wao biosngdidphenoxy} pentyl )-L-1eucinate O NH2 CPE/NB200M004114
OHONH2 To a mxture of Internmediate 8a (600 ny,
1.231 mol), Internediate 159361 ny, 1.231 mvl) and
Pd(PPh3)4 (142 ng, 0.123 mmvol) was adde® DVE (8 nl).
After the addition of a saturated sol uty-oguof NaHCO3
(3 M), the mxture was purged Wi th rogef and

placed in a prehgated oil bath 80U/C. WAfter 4hrs the
reaction j ujged taq be. conp \8 Cﬁ? The
m xture it i~ Me@H, a5 or bed silica

mm chr omat ogr aphy é?utl g wth 3
to 5% MeOH in DCM e product was isolated after
evaporation (0.305 g, 0.543 mml 44,1 % vyield). LCMS
purity 100% niz 545 (M+tH)+. 'H NVR (400 MHz,

TolRMBBH e of Infermedigte Ta1(8,2 ¢,)0.435/me®l)( mtﬂmftﬂlatgﬂ (071 @ZJ C#79

mxf'glﬁ%%grfé(ﬁrgn 8286'(015%& &4%2:9 v\éz %%dé& @h gﬂnﬁ)follo@eg by 2 mi

of asetum@gi soBtiosof Mal{>Om) Theembdyre wcqs m;rgedlwrlzrzmtrog_erg@nd

pl#%ﬁ'én re; ﬂ?_étgd ()q B'gtgdéil ’89 E%QJ gpl sﬁrrﬂ}?@( ihl%?ﬁ?}f@ﬁm’g 1803 hrs
the) :@cmnz\)vas judged {Biv¢ cmmplstewm%)\/ls ol@ImxBie weg cogled 1o BT,
IS e G e SETIPOAR, e restive yras syfectg [ cor
chutmhatoaehbneluiingwith yitg 4% M;aglhl i @MOT heematigral wes therH Q
supieef&a &S )%z%!‘f@e and MBS, SR Lio% 1a%5d M4 rﬁﬁquM@“g@/?g%ﬁj

nt er medi at e purit

LGS padty 1@&%—0"#2 51 NWF@ (FG0MvHZ Hﬂﬁ'@@@? Migz, DNS@'P’&)
5: ﬁﬂé"rﬂﬁﬁ})feﬁﬂ%% gy ;[%@é%m )77 ‘7‘%6@4, c{,'u—é)stY ]“24 dHor s),

6.90 Gz Y, J63.8HE)3BI05 H, t5J15. @HZ)H;S %) 2H4t, 0 =62#Hz).3.07 GHBr s),
2. 61(1R, D=6+ 1. 7h - Ths (A,7m), 4243 - T84 (6H, m), 1.32 (2H, t, J=7.1Hz),

0.81 (6H, dd, J=12.0, 6.6Hz).

and subjected to c¢l

Example 26 Cyclopentyl N-(3-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]-3-

chlorophenoxy}propyl)-L-leucinate

o)
A cl NH,
' /\
0 s~ NH
N0 )\
0" YH ' 07 NH,

Synthesised via a similar procedure to Example 25 using Intermediate 7b.

LCMS purity 98%: m/z 552 (M+H)*. "H NMR (400 MHz, DMSO-dg), 8: 10.98 (1H, s),
7.61 ('1H, brs), 7.49 (1H, s), 7.41 (1H, d, J=8.8Hz), 7.27 (1H, br s), 7.07(1H, m), 6.9
(2H, m), 5.08 (1H, m), 4.07 (2H, m), 3.05 (1H, m), 2.6 (1H, m), 1.8 (4H, m), 1.60-1.49
(7H, m), 1.3 (2H, m), 0.81 (3H ,d, J=8.4Hz), 0.79 (3H, d, J=8.7Hz).



1.69-1.45 (9H, m, 1.44-1.22 (6H m, 0.81 (3H d,

J=8.4Hz), 0.79 (3H, d, J=8.7Hz). WD 2008/ 053182
wWEONRGEABD7/ 004114 61 Exanpl e 29 Cycl opentyl PCT/GB2007/004114

N-[ (2E) - 3-{4-[ 4- car banoyl - 5-6car banoyl am no) - 2

t hi enyl ] phenyl } prop-2-en-1 § ]-L-leucinate O Q O NH2
Ex@ﬂdl_é\zéwdlo@riﬂbm (B hesibantbW-5d carbainmoylaminm)-@c edur e
th.to | e 27 U]? r\glnt rnedi ate 9a. To a sol ution of

ienyl ntyl}-L-leucinate

N-(tert-butoxycarbonyl)-N[(2E)-3-{4-[4-c@rbanoyl - 5-

-l eucinate (Internmediate 9a) (39 ny,
di chl or onet hanS (1 mM) was added '

(0.5 @he reacWre
for 2 h tio tule

wor k by
renmoval of tﬁe sol "

ents in vacuo. The.residue was
diluted with et ol and captured by SCX
chr omat ogr aphy, el uting the product with anmonia in
met hanol. The ammoni a fracti ons were concentrated in
Toeamixture of itérmmetliate &i (690 moe 4i23d enmalhilstenmediaik & (3Qiomon

%19%8 %%H&ﬁf@n\?yt%é ﬁn%hﬁﬁéﬁ%rﬁ&gﬁfgs a@ﬁécf’ewas g Z' ﬁfé%fthe

e so ) et al € orange so !
adifian 8f argatuGatedtieolutinn of NaFKiQ. (Bmi)BvEMpriuretwas1B0ged witl z

mt@gn% g%ﬁm a ﬁ%@%ﬁ%ﬁ% 8@@%}‘%@4{11’5&% ?‘éac?ovg s
juRied ko be complefe2by LAMS) Thegnigiirg wag diuted wih MQQH gpsobed
on&;z%llcfn%lqﬂ@u%e@te tél:??rqqdch}_ﬁmﬁtga;%pm{%wm with ?]t% 5o, { g% EHn
DGH!., The godud wapligolapd aﬁer:p\@gp{atlmy (0.8089,( 543 mnol, 44. 1%

i _Ir:dr}an'pl es 30-40 The foll owi ng exanpl es were synt hesi sed

"a sinmilar manner to Exanple 29 using a variety of
LChSrpenity: i1 80 Yoy méz/543 Q)" biNSMRAG0d MHzu B3SQ-db)ed 10.91 (1H, s),

7 g AL HP ] F99NE 7 E 3% S8 1] 78 HIbPLITBY 386, .

5.05 (1H, t, J=6.1Hz), 3.92 (2H, t, J=6.4Hz), 3.06 (1H, m), 2.34(1H, m), 1.72 - 1.80
(2H, m), 1.65 (3H, dd, J=10.5, 6.1Hz), 1.55 (3H, dd, J=10.5, 7.Hz), 1.50 - 1.61 (3H,
m), 1.38 (4H, d, J=2.9Hz), 1.30 (3H, t, J=7.3Hz), 0.81 (6H, dd, J=11.0, 6.6Hz).

Example 28 Cyclopentyl N-(5-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl}]-3-

chlorophenoxy}pentyl)-L-leucinate

0]
/ \
o o
N/\/\/\O
0 H O NH

2

Synthesised via a similar procedure to Example 27 using Intermediate 8b.

LCMS purity 98%: m/z 580 (M+H)*. "H NMR (400 MHz, DMSO-ds), &: 10.97 (1H, s),
7.69 (1h, brs), 7.45 (1H, s), 7.4 (1H, d, J=13Hz), 7.23 (1H, br s), 7.05 (1H, d, J=
8.5Hz), 6.9 (3H, m), 5.1 (1H, m), 4.0 (2H, m), 3.05 (1H,m), 2.3(1H, m), 1.75 (2H, m),
1.69-1.45 (9H, m), 1.44-1.22 (6H, m), 0.81 (3H ,d, J=8.4Hz), 0.79 (3H, d, J=8.7Hz).



ONH2 Ry WO 2008/053182 PCT/ GB2007/004114 62

Exanple LCM5 RX Ry Nanme Nunber purity Cycl opentyl
wWORGAN8B- { 4-[ 4 car banoyl -5- 97% purity: 30 PETeBRool/004114

r H (car banoyl am no)t hi ophen-2-yl]- mz 511.2

2- et hyl phenyl } pr op- 2- en- 1-@1I ]- [MH+ L-leucinate

Exaplectee Chglopdntyl NE)(2 B)-$4 4l-ca|afa poyb-BL(cSebad@dp anima) 2=
thieny{pk enul- ;!:" : l a o)eahlloglhfan %/ll\/]F HI TZ
r banoyl -

98% puritys
(car banoyl

2-chl or ophenyl ®
Cycl opentyl N-[(2
33 3-nethyl H (c

2 2- chloro H

Ieu0| nat e zcl opentyl N-[(2E)-3-{4-[9 ca

L-1euci nate

é'\f:bg% purity:

- mz 513
3-met hyl phenyl } pr [ MMH™*+ L-I2euci nat e

Cycl opentyl N-[(2E)-3-{4-[4 carbam)yl 5- 94% purity:

ool Eh R TR Edha H O b4

| euci nate Cyclopentyl N[(2E)-3-{4-[4
To a solution of cyclopentyl N-(teﬁ-butoxycarbonyl)-N—[(2E)-3-{4-[4-carbamoyl-5-

(carbamoylamino)thiophen-2-ylJphenyl}prop-2-en-1-yl]-L-leucinate (Intermediate 9a)
(39 mg, 0.065 mmol) in dichloromethane (1 ml) was added trifluoroacetic acid (0.5
ml). The reaction mixture was left to stir at RT for 2 hrs. The reaction mixture was
worked up by removal of the solvents in vacuo. The residue was diluted with
methanol and captured by SCX chromatography, eluting the product with ammonia in
methanol. The ammonia fractions were concentrated in vacuo to afford an oily
residue. This was taken up in dichloromethane and isohexane added. After removal
of the solvent in vacuo a pale orange solid was obtained (24.3 mg, 0.049 mmol,
75%). .

LCMS purity 100 %, m/z 499.0 [M+H]", "H NMR (400 MHz, DMSO-dg), &: 11.0 (1H,
s), 7.7 (1H, s), 7.6 (1H, br s), 7.4 (2H, d, J = 8.3Hz), 7.3 (2H, d, J = 8.8Hz), 7.2 (1H,
br's), 6.9 (2H, br s), 6.4 (1H, d, J = 15.7Hz), 6.2 (1H, m), 5.0 (1H, m), 3.3 (1H, H), 3.2
(2H, m), 1.8-1.7 (2H, m), 1.6-1.5 (7H, m), 1.3 (2H, m), 0.8 (6H, m).

Examples 30-40

The following examples were synthesised in a similar manner to Example 29 using a
variety of commercially available mono and di-substituted 4-bromo-iodobenzenes as
detailed for Intermediate 9a in Scheme 7.




car banoyl -5- 96% purity: 35 3-chloro H
(car banoyl am no) t hi ophen-2-yl]- mz 531.2
wa@2@blsriephenyl } prop-2-en-1-yl]- [MH + L-I|eurCTiaBe007/004114

Cycl opentyl N[ (2E)-3-{4- [4 98% purity: 36 2-CF3 H
car banoyl -5- mz 565.4
(car banoyl am no) t hi ophen- 2- yI 1- [M |—|] + WD 2008/ 053182
PCT-GB260-++H004134—63
E’?"El?lﬁ 1 uogonet hyl )prhenyl }prop-2-ngel-yl]-L-1euci hSMS
Nmﬁbleapent yl "N-[ (2E) -3- { {4 [4 car barmyl 5 98% puri t purity
27 2 lpyuora 5 flluoro-(ela N
o1 = OO OO T O OUT O TC TTO IIUIILyIJ'
mz 533.4 2,5-difluor opﬁ%‘ﬁ %Hp‘é}pﬁy ?hwl)[j' +
yI]BL Ie|uC| nate Q/cl opemryémbyl{seza 3- {4 [4 1 09%% purity:
c am)y 5 38 2-1
(SQN bamo ﬁﬁﬂ t hi Iaphen@?'-grﬁ?(']oy @th?o enoj ﬁ]' m/z511.2
2,6-difl uor opheryl } propr 2-ﬂmnhylpl{elwll}ﬂr®p 2yér-14il4 eluci [MakE
Cycl opentyl N[ (|2E) - 3-{ 4 ca banmoyl -5- 97% purity:
39 3-C3 H (carhanoyl anj h ephen 2-yl]- mz [565.4
3-(tri | i uor lomet hyl) phenvC}'mwﬂﬂN-l[(M)H} $4-[4-
en-1-yl]-L-1eucijnate Cycl entyl N-[(2E)-3-{4-[ o
car banpyl - 5- 96% purity arBRROE- 8% purity:
31 2-fluoro H (carbamoylamino)thiophen-2-yl}- | m/z 515.2
2-fluorophenyl}prop-2-en-1-ylJ-L- [M-HT"
leucinate
Cyclopentyl N-[(2E)-3-{4-[4-
carbamoyl-5- 98% puirity:
32 2-chloro H (carbamoylamino)thiophen-2-yl]- m/z 531
2-chlorophenyl}prop-2-en-1-ylJ- [M-HJ
L-leucinate
Cyclopentyl N-[(2E)-3-{4-[4-
carbamoyl-5- 99% purity:
33 3-methyl H (carbamoylamino)thiophen-2-yl]- m/z 513
3-methylphenyl}prop-2-en-1-yl]- [M+H]*
L-leucinate
Cyclopentyl N-[(2E)-3-{4-[4- .
carbamoyl-5- 94% purity:
34 3-fluoro H (carbamoylamino)thiophen-2—yi]— m/z 515.3
3-fluorophenyl}prop-2-en-1-yl]-L- [M-H]
leucinate
Cyclopentyl N-[(2E)-3-{4-[4-
carbamoyl-5- 96% purity:
35 3-chloro H (carbamoylamino)thiophen-2-yl}- | m/z 531.2
3-chlorophenyl}prop-2-en-1-yl}- [M-H]*
L-leucinate
Cyclopentyl N-[(2E)-3-{4-[4~ 98% purity:
36 2-CF; H carbamoyl-5- m/z 565.4
(carbamoylamino)thiophen-2-yl]- [M-HI*




40 2-methyl nethyl (carbanoyl am no)thiophen-2-yl]- nmz
525, 2,6-dinethyl phenyl}prop-2-en-1- [MH +
wQ@ kjoshsiieuci nat e Exanpl es 41-48 The fol | owi ng PXKEGBR@3/004114
were synthesised in a simlar manner to Exanple 27
using a variety of amno d esters as detailed for
mterngdi at es 90- 9h 1 n |SEliEMréme@yitinyiRreh@-H ~ N S
NH Rn|O0 NH2 WD|2008/ 05318%1343?5 GBZ%%?/ 004114 64
Exanpl € I nternediate LGVE Nunmber uged
purTty| Cyclopentyl (23 C&dldp%ﬁ)yi BR{2E)AHA-97 %
carbanpyl -5- purlity: 41 pent yl 8 ity
(car bapoyl ani no)|-2- nl z ca(rpﬁ\ 1 phenyl } pr op- 2-|eRe 4 PUT:
ng[)( z)él ] gzn‘tmw% S{ |ch%ggﬁbr)aqc(ebwamdywwthudmeh-z;ﬂl- yil m/z 533.4
-3-{4-[4- 0 clar bha rit 42 9b +
tbutyl | (car banoyl ani no)t %g c{f}‘ﬁ%’)rop%enﬂyprop Fonf (M-H]
t hi enyl ] phenyl } gr op- 2- enyIILI-_-}éu]crna{ﬂéW L- I euci natle
[ |\/|-I-!—!J + OIC! Opa t \l| ﬂ - wt On/
[ (2E) - 8- {4-[ 4-car barmyl %Yé‘%?ﬁﬁtx' N'[(% %‘g% cl opent ydoo
(lcar Eaﬂmyl am no) t hi orthencg&barﬁbyl -5- urity: miz
ylL ]l pheny -1-yl]-L- 529 .serinate H) Purity: m
| openty uor 2‘: g-ﬁP?rQE acglft{am(:[y%_m@@g/f(\)lop%en-i—)lf\ﬂt . 533.4
2,6-difluorophenyl}prop-2-en-1- IM-H]"
yl]-L-leucinate
Cyclopentyl N-[(2E)-3- {4-[4-
carbamoyl-5- 97% purity:
39 3-CF3 H (carbamoylamino)thiophen-2-yl]- | m/z 565.4
3-(trifluoromethyl)phenyl}prop-2- [M-H]
en-1-yl]-L-leucinate
Cyclopentyl N-[(2E)-3-{4-[4-
6 carbamoyl-5- 96% purity:
40 2-methyl i (carbamoylamino)thiophen-2-yl]- m/z 525
me
y 2,6-dimethylphenyl}prop-2-en-1- [M-H]*

yl]-L-leucinate

Examples 41-48

The following examples were synthesised in a similar manner to Example 27 using a
variety of amino acid esters as detailed for Intermediates 9b-9h in Scheme 8.

Q
O NH,
o) H / \
AN
Rn 07 NH,



car banoyl -5- purity: 44 9d cycl opentyl
(car banoyl am no) t hi ophen-2- nmz

wQ bdoplsagl } prop- 2-en- 1- 525 PCT/GB2007/004114
yl ] am no} (cycl ohexyl ) et hanoate [ MtH + tert-butyl
(2S)-{[(2E)-3-{4-[4- 95% rbamoyl-5- purity: 45 9q
ExaanieYInfeemeBrit®y 1 am no) tjhi ophen-2- nf z LCMS
yl ] phe ;}grop-z-enRa- 511 Rm Name it
Numbes i noMSeYcl ohexyl ) et Hanoate [MNtH + Cycl opentyl purity
NF[TZ4E)-3-{4-14{ 97% carbanoyl - 5-Cyalsgenyyl (285-{HRE)-3-{4-[4- | 97%
cycl gpentyl banoyl ani no) - 2- Zrb ity:
thi erlyl ] phenyl } prop-2-en-1-yl ] - 49PPHPERzi nat e purity:
hMIHJ Oglezl F?gn; T0- t elndyclopbityt [Nca@adbodandin)-2- m/z
cycl gpenty ) - - [14- car banoyl - 5- - pur |
(car banoyl anmi no)th en-2- nmz thle%yl]&enk/ﬁé'mp-z-enA- 519
yl ] phenyl } prop-2-en-1-yi[-L- 543 apo tat M+H]"
DFT!FR7X0%?0021.4 65zh#eoninatewgm:gggumgﬁﬂ&&eae [ o]
oycl dpent yl 26)-3- {4 [4- 98% | ChrBIANGI2E -l ¢y | 9%
ﬁ? Eﬁéﬁﬂlel47hcyc:opentyl ( car banpgdrbamoyh)a-hi ophen- 2- purity:
2 T A e ,
21 H Yol P erz/r bpr i oéeﬁt?;y\%/l yl ](Q%rbaér"]wso‘?/larﬁim)@f-m hate m/z
tI\I;]_r ( 2EI) I 3;]. (3|— f 4- caf banoyl - 5- ( car bthiemyl|shenygdyrop-2-en-1-yl]- 487
ien -2-ent 1- -L- i
o NH2y pheny }prop 2-enr1-vll-L E—lllé:dcpn%‘ee ONH2 S NH [M+H]*
Cyclopentyl O-tert-butyl-N- 100%
x [(2E)-3-{4-[4-carbamoyl-5- purity:
43 9e Oj cyclopentyl | (carbamoylamino)thiophen-2- m/z
//*\\ yllphenyl}prop-2-en-1-yl]-L- 529
serinate [M+H]"
Cyclopentyl (2S)-{[(2E)-3-{4-[4- | 99%
carbamoyl-5- purity:
44 9d cyclopentyl | (carbamoylamino)thiophen-2- m/z
' yllphenyl}prop-2-en-1- 525
yllamino}(cyclohexyl)ethanoate | [M+H]"
V tert-butyl (2S)~{[(2E)-3-{4-[4- 95%
carbamoyl-5- purity:
45 99 tbutyl (carbamoylamino)thiopheh-z- m/z
yllphenyl}prop-2-en-1- 511
yllamino}(cyclohexyl)ethanoate [M-H]
Cyclopentyl N-[(2E)-3-{4-[4- 97%
carbamoyl-5- purity:
46 of —i— | cyclopentyl | (carbamoylamino)-2- m/z
Y thienylJohenyl}prop-2-en-1-yll- | 497
' D-leucinate IM-HJ*
Cyclopentyl O-tert-butyl-N- 97%
2F)-3-{4-[4-carbamoyl-5- urity:
47 9h cyclopentyl l(2E)-3-{4-1 . . y PUILY
(carbamoylamino)thiophen-2- m/z
543

yllphenyl}prop-2-en-1-yi}-L-




O HN O Synthesised via a simlar procedure to Exanple
16 using Internediate 10. LCVS purity 98 %
wQ hosfo33182 H NVR (400 MHz, DMVBO- d6)

mz 499.2

8: 11.0 ( 1P¢X/GB2(07/004114

7.7 (1L H s), 7.6 (1H, br s) 5 (1H, s), 7.3 (S$H,

m, 7.2 (1H m, 6.9 (2H, br6'5s) 6.5 (1H d), 6.3

(IH m, 5 Q (1 ﬁ) 13 (I Mthidodinke F M), 2.1 [IM+HT
(1H, Br s), 1.8 m, 1.7-1.3 (7H, m, 1.4 (2H,

m, 0.8 (6H m. Mf{ a Exanplg NMR assi gnment

Nunber H|\||\/R(4po/fa<[£zi DVSO- d5), |8: 11.0 (1H, s), 7.7

(1H $), 7.7 (1H b 9<), 7.4 (1 H s), 7.4-7.2 (7TH

A —H— e —6-9(2M—br s} 150 (1 H m 4 2

(1 H|d), 3.6 (2H bd), 3.0 (1 H rﬁyc‘OPe@W&Né(Z(%ﬁ:{“r{f-. 98%
"H NVR (40Q Mz, DI\/SOdG), 8: 11.0 chibarhoysy. 7.7 (1 H | purity:
S T7)7-(1 r 7. 1

73.% (1 ,"?Bw? 4? 3 |’f§ , )rcyéj’ée”fy' (%%'b@WOH?&WWb'OD%%HZ’- m/z
br s)| 5.0 (1 H, (1 H d) .| yBplreryhp ﬂdg -Hgn-13 485
(1 H|m, 2.3 (1| H, V\D 2ﬁb08/ 053183 PCT/ GB2007/ 004114 .
66 M, 1.9-1.4 (12H, m), [1.2-0.9 (SMECHate 4 NVR (400 [M-H]
Mz, DVBO-d6), 8: 11.0 (L H s), 7.7 (I B s), 7.7 (I

4 (1 H d), 7.

g S pArno Al By
thighyl]heén 14_-92idm 3.2 (1 H brs),

(2H  m, 1.7 15 (6H M, 1.0 (9H, s). HNI\/R(4OO

Mz, DVMSO-d6), b: 11.0 (1 H s), 7.R(1 H s), 7.7 (1

H br 12s), 7.4 (1 H s), 7.4 (1 MNH, 7.3 (2H, ),

7.1 (1 H d), 6.9 (2H, br s), 5. H m, 4.8 (1 H,

br s), 3.8 (1 H d), 3.6 ( ‘ NG H obrs), 1.8

(2H, 1), 1.6-1.4 (6H, . MHz, DMSO- d6),

6: 11.0 (1 H s), 7.7 (1 H Hbr 13 s),
74(1Hs)74(1Hd)/ m, 7.1 (1 H d)

6.9 (2H, br s), 5.0 4 H br s), 3.8

(2H, ), 3.6 (1 Hod)HN.Q H, br s), 1.8 (2H,

1614(6H H d). 'H NWR (400 M,

DVSO- d6) , @_éw 7.7 (2H s), 7.5 (1H br

Synthesised via a similar procedure to Example 16 using Intermediate 10.

LCMS purity 98 %, m/z 499.2 [M+H]", 'H NMR (400 MHz, DMSO-dj), &: 11.0 (1H, s),
7.7 (1H, s), 7.6 (1H, br s), 7.5 (1H, s), 7.3 (3H, m), 7.2 (1H, m), 6.9 (2H, br s), 6.5
(1H, d), 6.3 (1H, m), 5.0 (1H, m), 3.3 (1H, m), 3.2 (1H, m), 2.1 (1H, br s), 1.8 (2H,

bm), 1.7-1.5 (7H, m), 1.4 (2H, m), 0.8 (6H, m).

NMR data
Example - .
Number R assignment
"H NMR (400 MHz, DMSO-dj), 8: 11.0 (1H, s), 7.7 (1H, s), 7.7 (1H, br
9

s), 7.4 (1H, s), 7.4-7.2 (7H, m), 7.1 (1H, d), 6.9 (2H, br s), 5.0 (1H, m)
4.2 (1H, d), 3.6 (2H, bd), 3.0 (1H, m), 1.8-1.3 (8H, m).

10

"H NMR (400 MHz, DMSO-dp), &: 1.0 (1H, s), 7.7 (1H, s, 7.7 (1H, br
s), 7.4 (1H, 8), 7.4 (1H, d), 7.3 (1H, t), 7.3 (1H, brs), 7.1 (1H, d), 6.9
(2H, brs), 5.0 (1H, m), 3.8 (1H, d), 3.5 (1H, d), 2.8 (1H, m), 2.3 (1H,




14 s), 7.4 (1 H d, J =7.8Hz), 7.3 (2H, m, 7.2 (1 H,
d, J =7.3H ), 7.0 (2H br s), 3.8 (1 H d), 3.6 (1
woRoodps31$2 0 (1 H t), 2.5 (2H, m, 1.8 (1 H, SEEI/EB207/004114
1.4 (9H s), 1.4 (1 H m, 0.9 (3H d, J =6.6H), 0.8
(3H, d, J = 6.6Hz). 'H NVR®400 MHz, DVSO d5), 6:
110 (I S 700 TRosien i (1R 15 5. 7901
(1 H "-‘fﬁh\ﬁ??(d(OP WHz, FMSY-a), &1 14D (@, )7 (¢H. 8, 7Br(1H, br
s), 2.3 H 1
O?,gl o 6%7 §1l9{ N)é4(h+gdm;$ (2R, m&ég) JrH4d) é@h‘QQH?%ps) 5.0
sy, 7.7/ §)8 7, @ 66 @H. 6}341@%577) 372$1H by S).ghB (2H,
m, 7.0/, H7-1d5(6H7nQ {5|'(be:§) S) 5.0 (1 H m, 4.3 (1
H-—s)—12-8.2 6 1 (2H m 1 6-1.2 (6H,
m. 'H \quﬂzN@%&MHz cﬁimod@) 61 OHG)(1.7H1Hs9), 7.7.(7H, br
1H s 701 oH! (
<(:|)12 3 gJ 74(b(-lls%"7¢’(f1H§ 7? 3 fj*(‘zqr% ) 6.8:(9H 3733"51
(1 H, m (TR, ¢8 [, bis)s 8(12H81)(§6+6F3Hnm 3226”'(®HS) M8 (2H,
1.8 (1 "‘m)bf6-sl)4$63-}7n)(2|‘| m, 1.6-1.4 (6H m, 1.0
(9H s) DMSO-d6), 6: 11.0 (1 H _s),
7.7 (1 HH MVR (30§ NHz IpMSO-ds2 B: $1.0 (TH3X)( AR(TH)s), 7.7Q11br
H, d), H
(113H? brs)g7,(42(ﬂ.H Qfﬁl-THh??@l@ﬂ(EmZﬁﬁﬁ’z‘?()s 'F'iz'al?brrr’)%’,f’%
1.8 (2H (), m)148-(1H4br )63 (2H, M) 3B (18kd), ®)9 (1H, Br 69H.8 (2H,
. "H 6 8 11.0 (1 H s), 7.7
j)1 H s%@q?“ﬂﬁzr’l%%%ﬁ%; 7.5 (1 H( d), 7)3 (1 H,
<(:|)1, H7. S’b-QNMFbeQ)MHﬂ DIMS k), lor 16D (118,55, 1.1 (2K, 9J) 7.561H, br
,
Cna, o) ] < shao ke Paygd: ki, b b d dSsmrRborid
3)7 s%, 81br& (&Sl(ﬂlﬂd) aﬁqﬂezda 30)(1H L) 42.6 22, nm), 1.80(18, 6&dtet),
o sy Ay 1.4y GO, AR Bhiad ¢ Bt
?)1, H?.zdL KFQHMR)(MOSNHZ? Di/é$cgdﬂ) 6n’)1o?1+® s()27H7 e, 15s), 764(61H
( H5H, n?s) §3éJf 2‘&1 ’?'?,(mgo,z?ﬁnm d>n%9(2'5'1brf)85?éw "ﬂ}37
1H6NI(\/Q_ (169 d), 3354(1(1-25 zﬁ(1ka9s11:f+30(1dlerH§b $8((@H, m?)1 6-1.4
6: S
s), 7@%”%%%‘%7 (1H brs), 7.5 (1 H, d) 7.4
g)l Hé gd'H NMR4(40@MH4Z mM§c)ﬁld6)7sQ1(@£lH &, B7 1H6s &ééﬁbr
m2 2.2 s()17 ﬁr7 ZHLE}H &), 7% éH(Q)r} OrfeH, Ev@ ?er?*n'j’ 43 giH, s)
2H, . d 400 MHz,
I(J.A,BQ?,fQZ%@Hm) )81%@2!—(3@, 1@)12(6#;%9\/'?7(3 L b
H NMR (400 MHz, DMSO-d5), 8: 11.0 (1H, s), 7.7 (1H, 8), 7.7 (1H, br
20 s), 7.3 (4H, m), 7.0 (1H, d), 6.9 (2H, br s), 5.0 (1H, m), 3.4 (1H, m), 3.3
(1H, m), 3.2 (1H, brs), 2.8 (1H, m), 2.6 (3H, m), 1.8 (1H, brs), 1.7 (2H
m), 1.6-1.4 (6H, m), 1.0 (9H, s).
"H NMR (400 MHz, DMSO-dg), 8: 1.0 (1H, s), 7.7 (1H, ), 7.6 (1H, br
o1 s), 7.3 (4H, m), 7.0 (1H, d), 6.9 (2H, br s), 5.0 (1H, m), 3.8 (1H, m), 3.0
(1H, brs), 2.7 (1H, m), 2.6 (2H, m), 2.5 (1H, m), 1.8 (2H, m), 1.6-1.4
(6H, m), 1.1 (3H, d), 1.0 (9H, s).
'H NMR (400 MHz, DMSO-ds), 3: 11.0 (1H, s), 7.7 (1H, s), 7.7 (1H, br
30 s), 7.5 (1H, d), 7.3 (1H, d), 7.3 (2H, br s), 7.0 (2H, br s), 6.7 (1H, d), 6.1
(1H, m), 5.1 (1H, m), 3.4 (1H, m), 3.2 (2H, m), 3.0 (1H, br s), 2.3 (3H,




s), 7.6 (L H n), 7.3 (3H n), 7.0 (2H, br s), 6.5 (1
H d), 6.4 (1 H m, 5.1 34 (1L H m, 3.4 (1LH m,
wW@2@s02H82 m), 2.1 (1 H br s), 1.8 (2H ), - BCHGEIH7/004114
m, 1.4 (2H m), 0.9 (3H d), Q8 (3H d). 'H NVR (400
Mez, DMBOQ- d6), 6: 11.0 (1 M’ s), 7.8 (L H br s), 7.7

(1°H ~18p 15§ (2H nb, (BKTH), ), 174 2H, In)FD.943H, d), G.8((3HH). br

TR o N, (400 WPz S S ) ot O 3 L 3CIHLE) o Bhy b

éé,g ((Bfgg-b mmmn@ fZ"dﬁHnﬁrs)b gg“%hh) rm<2§ Br £)3615 (dm,d J
o S0 B r) o e Vi mha TR m 42 T2y iy 22 (it
E'; b; $hr s) 18 (M, M), O (7H,-), 614 (2H, bn), 9)0.(3R, &, 6ZH3HDE).
(1H, d) | &1 NMRY(480 MHz, BMSRyde 8111, (1, 9, z@znﬁny 3.7 k),
br s) 717(8H(8Hﬂ '7)5(“11 8), %gmnﬁcg 144(1925}3 9 (SHor s),
g-mf’l f 68 @H, g) 6371%;1 m), qm &bi ﬁwhnw%ng)@ws% 1H,
féﬂtﬁ b sxld)e (2P ) (ﬂegmqﬂwﬂzﬁ (3, blo @, ayos@ o)
3.4 (1 m WR <4902M(+zmn7ﬁp -dgd,. &1 1.4 (mH @); 7@)(1H1s>87 8((4H, br
, 1.&
R R N ST T Kb M?Wm )5
sy, 7.9t mm3. 45()1H m)e3.2 (2, mb|213(8Hs)>rS)71«$ (M, %), b6 (7H,
(o g R (Bl ol B Sy o, O L1 N oL Sl o
(1 A lDl’HsNMR14® MEIEL Dwso 45).6: 1()YJI-Q1Hn)), 7.8.(AH( k), iy (TH,
e 15205, PR B, 7 B WA PN e YR R o
7.7 (1 6I4(d)-| mj, 51((1HHn (3)4(171 B1)(3.2|€2H3)1 ), 271 @H, er 1&&
o Hﬂﬁé%wﬁﬁﬁ iy Pagd oy SO g 3Py oo
cl). g g%lTHg%MRﬁ%(ﬁ)' Ak, DM}BZ) d,) % (Q@imm@s)dmmm ;51 7. 211(H d),
ey T etpen g URYE: 677 AFE, RSB 9, 30igm by, 6.7
ﬁ)' 0 \(/@Ll(mugd )S8.4 {ﬂ—MmI 5. 1-(1!-13%11), 54£1rgm)ﬂ,3.mozH,5a)1z.ax1»nr% br
3 > (ohormys BB sRTE T2 Sy b By D4y ™
-2

5 T R 460. M&Iz“DK/l%d dﬁgia 19. 19(1H3L{ 7@)(1H0s)87(79(I'rH br

s “SNR#W g7 4 885 94 (15 59 30 oibr S 6 6716,
(2H, b 65@(1H6 émH% 36 H(ﬂrbtsm(zH%pb H, br8) 1.8
4.3 (1], M % D, 151 4y (55 H NMVR
(400 MHEH. éad t’sf”) 4 (3 (01 (BH.), 0.8 (3H,d). s).
76 (I H{NMR (400 MHz, DMSO-dg), & 11.0 (1M, ), 7.9 (1H, 8), 7.6 (1H, br |
s s), 7.4 (1H, br s), 7.2 (2H, m), 7.1 (1H, brs), 7.0 (1H br s), 6.5 (2H, m),
5.1 (1H, m), 3.4 (1H, m), 3.2 (2H, m), 2.2 (1H, br ), 1.8 (2H, m), 1.6
(7H, m), 1.4 (2H, m), 0.9 (3H, d), 0.8 (3H, d).
"H NMR (400 MHz, DMSO-dp), &: 11.0 (1H, 5), 7.8 (1H, s, 7.7 (1H, br
%0 $) 7.7 (1H, d), 7.5 (1H, d), 7.3 (1H, 5), 7.3 (1H, br s), 7.0 (2H, br s), 6.6
(1H, d), 6.5 (1H, m), 5.1 (1H, m), 3.4 (1H, m), 3.2 (2H, m), 2.2 (1H, br
s), 1.8 (2H, m), 1.6 (7H, m), 1.4 (2H, m), 0.9 (3H, d), 0.8 (3H, d).
0 TH NMR (400 MHz, DMSO-dg), 5:11.0 (1H, s), 7.7 (2H, br s), 7.3 (1H,

brs), 7.2 (2H, s), 7.0 (2H, br s), 6.4 (1H, d), 5.7 (1H, m), 5.1 (1H, m),




43 's), 7.5 (2H, d), 7.4 (2H, d), 7.3 (1,H br s), 7.0
(2H, br s), 6.5 (1 H d), 6.3 (1H mM, 51 (1H m,

w@2H8033182 m, 3.4 (1 H m, 3.3 (1 H n, 3. 2P¢REB2007/004114
m, 1.8-1.50 (8H, 1. 09 %QH, s). 'H NMVR (400 Mz,
DVSO- d6), 6: 11.0 1H s)987.8 (1 H s), 7.7 (1L H_br
?ZZFHS),b 3.4%1 érH) 312 2H, nd), £ BHBH(S3), 22(3H(ﬂré5jl,11.62(iﬁ)mz{)ﬂ.@
, bf , :
3.2 (1#7%‘“ %i 5%@@ @.)9 (3Ht, d)lo%](ghSd(l?,H ,
ﬁ(l.lﬁil-o. H ggﬁ( 1(11)00 IJTIZNWS()%E'SWO Dmm)(m&) 11.(0H,br °
, S
W Sle, i e (i B0 g b o) 6.5 Tt b 1?555%5@?211*

H, d),1@523(1%%)/@)3&&6%)11*51m(8H?m)2 (1 H m, 2 8

_1'-'\(1('1—Inri

1-
(9H, s} H NMRWIROMIdD IMEO-BVEOT #8) THes), 1.7.(6H(a). 146 (4 @Jyﬂ br
7.7 (116, ;%)(QH%EF(A&QH d?f7 3 Qﬁﬁ $}s), 77 é(i#*fbr sg)e 5 (71H1 d),

d)y, 6|88 (. m)ﬁﬁ 1r5n1?(3§<n+H m)3é 134 n1)F3|3<ﬁi-l msdzz 2H,

2H, 74 1.5 (8H, m, 1.4 (2H,
iy o hmatEige @ BBPLoo ke, [ 8 Lol e
DVBO- db HNSAR(HDOQ)/IHL BMSOYJs), 571170((1HH5 £B,(10, @, {7 (M, br
br 47

7‘:43 o 75(32?! Qé'ﬂ%}uﬂh“% ﬁ-f'é)r 78@4#&)?3?@@
m, 19 @CBWHITW) B1 81H, 1), 3@(.“'13!"'9 :{Qle@Hrt)rs)gl 9-1(51(18H, &,

s). 1. Hom, 1.1 (3H d), 1.09 (9H, s). H NVR
112‘%?/&%'0(8 6. 11,0 (1 H s). 7.7 (1 H.

s), ' 7. | & NMRI(400r MHASDEIBO-d5),5: (1218,(1H) s), 7.341H28), 7d)(1H, br
(

g B 7 @i 1l fhypLsl 59t a8 AL )

1
n,
2162318 m),134 (191, m)ssoz (HHM)N. ams tr.s3, (SHH,ors), 1.8-
L

%O a?@%@é@(car banoyl am no) - 2-

Io g% L grbwm é%ﬂ@)mngenw Laaeigl cOHas)n d. 7\I;|/6g4Ns), 7.6 (1H, br
P NE? DL EMEF DG T b 7 £1thBe st 2t BE B R T aBb
e : I Qsctﬁim m$:5. 41119, rﬁ)13t3(1b|r7n§)32<z‘H ) 1. Hgksgﬁa )7187-
fﬁ, " b @i()sﬁ ng)diﬂjrﬂ?oe(w G048 N (

TH NMR (400 MHz, DMSO-dy), 8: 11.0 (1H, s), 7.7 (1H, s), 7.6 (1H, br -
s), 7.5 (2H, d), 7.4 (2H, d), 7.32 (1H, br s), 7.0 (2H, brs), 6.5 (1H, d),

4 6.3 (1H, m), 5.1 (1H, m), 3. 9 (1H, m), 3.3 (1H, m), 3.2 (1H, m), 3.1
(1H, br s), 1.8-1.5 (8H, m), 1.1 (3H, d), 1.09 (9H, s).
TH NMR (400 MHz, DMSO-dp), &: 11.0 (1H, s), 7.7 (1H, 5), 7.6 (1H, br
. s), 7.5 (2H, d), 7.4 (2H, d), 7.3 (1H, br s), 7.0 (2H, br s), 6.5 (1H, d),

6.27 (1H, m), 5.1 (1H, m), 4.7 (1H, br s), 3.8 (1H, m), 3.4 (1H, m), 3.2
(1H, m), 3.0 (1H, m),1.8-1.5 (8H, m), 1.1 (3H, d).

Example 50 (2S)-({4-[4-carbamoyl-5-(carbamoylamino)-2-

thienvlilbenzyllamino){phenyl)acetic acid



(2H, q, J=13.9 and 6.6Hz). To a solution of
cycl opentyl

W@ 2834043142 [ 4- car banoyl - 5- (car banoyl am no) - 2-  PCT/GB2007/004114
t hi enyl ] benzyl } am no) (phenyl)acetate (Exanple 1) (50
ng, 102 pnol) in tetrahyd™gfuran (1 m) was added
1.0Maqg LiOH (0.508 m, 508 pnol) Q The reacti on was
stirred at an oil bath terrperature NH40 C. After 4
hours LCMS i ndi caéed 90% conpl Qt The heati ng was

removed and the acﬁl on |r at room
tenperat ure oMOrni\ghy;. t rermved in
vacua and to the rfesi due add r(2m). 5
drops of acetic A\d was added to The ution and a

solid preci p|t The solid was coll ected by
filtration and Ned sequentially with water,

Loty %&23@9455«!7? LT e e L

7.7 PTI8RAI BE (1M, b 83,1 705 (2M, niRPIAST. 31 8H, Ex)fwwd(egﬁ&) Aerie, s), 3.7
necessar e COﬂ"pOUI’] were purirtie Yy prepar ati ve
CHeC18¢ %Rfjné gUE ) good purity. Exanpl e 51

N-{ 4- f 4- Car banovl - 5- (car banovl am no) - 2-t hi enyl ] benzyl }

-L-l eucipne O NS N H2 From Exanpl e
To & SolEaT Y SYaIPPPY B2} oaREoN e T B 5
thiehlﬁlib‘bnfﬁﬁ}éﬁflh?)ﬂbﬂénbb&etﬂé(m/ pleal)i(50ng210hprmal id benzyl }

- L- enyl al ani ne 8 05 7/ 114 7
tlrg DU RVEVRRAOQ8N DA BRI oo 8 PEp ML 3PP
wa@&%edl(‘dtén‘b‘ﬂ%a[rl\/ﬂgl’rﬂpératurﬁmwm% Affer 4 hours LCMS indicated 90%

- ({4-14-Car bamoyl - 5- (car,banmoyl ani - 2-

corffiomn 1% BRATE) R TR Rher Feavion I PlstEangaom
temperature overnight. The solvent was removed in vacuo and to the residue was
added water (2 ml). 5 drops of acetic acid was added to the solution and a solid
precipitated. The solid was collected by filtration and washed sequentially with water,
ethanol and diethy! ether before drying under reduced pressure (26 mg, 60%).

The following examples were prepared in a similar manner to Example 50. Where
necessary, the compounds were purified by preparative HPLC to achieve good

purity.

Example 51 N-{4-[4-Carbamoyl-5-(carbamoylamino)-2-thienyllbenzyl}-L-leucine
)

NH,

ZT

s~ "NH
07 NH,

HO

From Example 2. LC/MS purity 99%, m/z 405 [M+H]".

Example 52 N-{4-[4-Carbamoyl-5-(carbamoylamino)-2-thienyljbenzyl}-L-
phenylalanine




HO NI \ S NH ONH FromExanple 4. LG/ MS purity
95% niz 425 [M+H +. Exanple 54

W@ 283/083142 f 4- Car banoyl - 5- (car banoyl am no) - 2-  PCT/GB2007/004114
t hi enyl ] benzyl } am no) ( 2- napht hyl )acetic acid O NH2 HO
NS NH O NH2 From Exanpl e’8. LC/ M purity 98% mz
475 [ MtH] +. Exanpl e 55 0
N- { 4- f 4- car banoyl - 5- (car banoyl am ny)-ngt t hi enyl]-3-chlo
robenzyl}- L-1eu 42" PCT/ GB2007/ 004114
71 0 C NH2 O K rom Exanpl e 6.

LCO MS purity 198% le 56
m hi enyl]-2-meth
NH Nl -12 From

N-{4- 14- car banoyl -
92 % mz 417 [ MH +. Exanple

yl benzyl }- L-1 euci
Exanple 7. LCMS pur
57
N- f 3- F4- Car banoyl - 5- ( car banoyl am no) - 2-t hi eny] benzyl } -

Frot-Eh@usle 8. LOMOpttitNos % ntA4BEHM-BINH2  Fr om Exanpl e 8.
LC/MS purity 98% mz 405 [ MtH] +.

Example 53 (2R)-({4-[4-Carbamoyl-5-(carbamoylamino)-2-

thienyllbenzyl}amino)(phenyl)acetic acid

0
NH,

? / \
HO/ZK/H s~ NH
: " o4l\r\1|—i2

From Example 4. LC/MS purity 95%, m/z 425 [M+H]".

Example 54 (2S)-({4-[4-Carbamoyl-5-(carbamoylamino)-2-
thienyllbenzyllamino)(2-naphthyl)acetic acid

X
O
ZI

From Example 5. LC/M‘S purity 98%, m/z 475 [M+H]".

Example 55 N-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]-3-chlorobenzyl}-

L-leucine



The follow ng exanples were prepared in a simlar

manner to Exanple 50. Were necessary, the conpounds
wowers/ 08l fi ed by preparative HPLC to achi eve PODGB2007/004114

purity. O OHNH2 HOI SNH NRn O NI-12 WD

2008/ 053182 PCT/ GB2007/ 004114 72 Exanple Exanple R

Name LCMS purity Nunmber used (2SR ({3-[4-carbanoyl -

96% purity: (carbanmoyl am n8|) 2 NH.z 425
t hi enyl ] benzyl } argyno) (ph  ~ enylz) acetic acid
(2S)- ({3-[4-carbgpoy]-5 9 10

( car banoyl ami H©
[ MMH + | ohexyl)a
purity: carbanoyl
(car banmoyl am no) t hijophe [ MtH| +

t hi %nyl enzyl }am no) (cyc

Nfh- N-{3- [ 4- 100%

From Example 6. LC/MS purity 98%, m/z 508 [M+H]".

Example 56 N-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]-2-methylbenzyi}-

L-leucine
0]
NH,
0 ’ [\
HO N s~ "NH
07 "NH,

From Example 7. LCMS purity 92 %, m/z 417 [M-HJ".

Example 57 N-{3-[4-Carbamoyl-5-(carbamoylamino}-2-thienyl]benzyl}-L-leucine

HO

From Example 8. LC/MS purity 98%, m/z 405 [M+H]".

The following examples were prepared in a similar manner to Example 5§0. Where
necessary,' the compounds were purified by preparative HPLC to achieve good

purity.
9]
0 H NH,
»\(N S
HO
R S A
0] NH



n-2-yl ] benzyl }-L-serine N-{3-[4-carbanmoyl-5 97%
purity: (carbanoyl am no)thiophe 61 13 nfz 393 HO
wo2@spsjikenzyl }-L [ MFH + t hreoni ne Cycl opent BET/GB2007/004114

N-{3-[4 91 % purity: carbagpyl-5 62 15 mz 391
(carbanoyl an no) t hi oohe L +
Exanplg (] bExamiple L-|val | Exanpl-e 63 ]
N&T‘Ié 4- 1 43dcar banpy| © '5 ((ar banoyNa®eno) - 2- t h-EMS puritn
Jethyl)- L-leucine NH2| OH S NH HO O NH2] From
anplle 16. LC/ M3 puri ty | o608 3q4an4867m6>MBH] . WO
2008/ 053182 PCT/ GB2007/ Oﬂ& 114 7? | e 64 96% purity:
Neg( 2- { 4- [ 4- gar banp - (¢ 87 %[H'i“ﬂ' ~2-th i%ﬂ%wzss-
chl or gphenyl ] et hyll ) euﬂiné}@l]&anz@l}arﬂh@)(p@ N
HO O NH2 From Exa 1T b QNG purity 989 niMe+HI2 2
[ M+H] 4 enyljacetic acid
\ 2S5)~({3-{4-carbamoyl-5-
(@SH13 . Y 94% puirity:
(carbamoylamino)-2-
59 10 _ i m/z 431
thienylJbenzyl}amino)(cyc N
o (M+H]
) ‘ lohexyl)acetic acid
O-tert-butyl-N-{3-[4-
__)__ 100% purity:
' carbamoyl-5-
60 11 o) ) ) ‘ m/z 435
/l\ (carbamoylamino)thiophe IHT
. +
n-2-ylibenzyl}-L-serine - ]
N-{3-[4-carbamoyl-5-
(carbamoylamino)thioph 97% purty.
oylamino)thiophe
61 13 HO™ n-2-yilb Y hL P m/z 393
= -2-yllbenzyl}-L-
i yensy M+H]
threonine
Cyclopentyl N-{3-[4- °
c;,rbaiq IyS o 91% purity:
oV|=-o-~
62 15 y _ _ m/z 391
i , (carbamoylamino)thiophe
: [M+H]
n-2-yllbenzyl}-L-valine

Example 63 N-(2-{4-[4-CarbamoyI-5-(carbamoylamino)-2-thienyl|phenyl}ethyl)-

L-leucine
0]

ZT
w

HO 0

From Example 16. LC/MS purity 96%, m/z 487 [M+H]".



Exanpl e 65 N-(3-(4-[4-Carbanoyl - 5- (car banoyl am no) - 2-
t hi enyl ] phenoxy}propel )-L-leucine ONH2 OS HOHO
WORES/0F18I Exanpl e 25. LC/ MS purity 100% m z BATGB2007/004114
[ MtH| +. Exanpl e 66
N-(3 {4- [4 Car barmyl 5- (car@armyl am no) 2-thienyl]-3-
4 9 t b IS

chidro b O -LN 'A om Exarrpl e 26. LC/I\/IS purity 100%

N-(5-{4-f4- Carbarmyl 5- (car banoyl afj no) - 2-

t hi enyl ] phenoxyl } pentyl)-L-1 &um ne N}q)08/ 053182

PCT/ GB2007/ 004114 74 O NH2 [s C~0NH From
Exanple 27. L §B purity AﬁH[ M+H] +. Exanpl e
68 y

N-(5-{4-[4- Caoba I'-5-(ca noy| arr'%vfg))r?ﬁ-t hi enyl ] - 3-
chl or ophenoxy} pentyl ) - L-1eucine O NHZ? OS NHHO
ONH2 FromExanpl @ 28. LC/MS purity 98% mz 580

[ MtH] +. .

From Example 17. LC/MS purity 98% m/z 522 [M+H]".

Example 65 N-(3-{4-[4-Carbamoyl-5-(carbamoylamino)-2-
thienyllphenoxylpropyl)-L-leucine

Q
NH,
/ \
o} 57 "NH
N/\/\O
HO H 07 "NH,

From Example 25. LC/MS purity 100%, m/z 517 [M+H]".

Example 66 N-(3-{4-[4-Carbamoyl-5-(carbamoylamino)-2-thienyl]-3-

chlorophenoxy}propyl)-L-leucine

O
cl NH,
7\
0 5~ NH
N/\/\O
HO H 0] NH

2

From Example 26. LC/MS purity 100%, m/z 552 [M+H]".

Example 67 N-(5-{4-[4-Carbamoyl-5-(carbamoylamino)-2-
thienyllphenoxy}pentyl)-L-leucine




Exanpl e 69
N-f ( 2E) - 3- (4-[ 4- Car banoyl - 5- (car banol yam no) - 2-
wao biosngdidphenyl } prop-2-en-1-yl]-L-1euci ne O NI/GB2040004114
H/ \ NH N QNH2 From Exanp]e 29. LCVMS purity 100 %
mz 431.0 [ MrH +, 1H NMR (4 MHz, DWMsO-d6), 8: 11.0

(1H s), 7.7 (1L H s), 7.6 (L H br sp 7.5 (2H, d, J
= 8.3 Hz), 7.4 (2H d, J = 8. (), brs),

7.0 (2H br s), 6.6 (1H, d, J 6.2 (1H, m,
3.5 (1H 1§, 3.3 (2H m, L 4 (2H m,

epared in a

0.8 (6H, m. The)QI/Qw'pg\ex
simlar EXampl'e 59, W eg Ly, the
compounds wer pur|f| ed by preparatlve PLC 't achi eve
good purity. 008/ 053182 PCT/ GB2007/004114 75 R
O NH2 HO N eS H| NH2 Ry Exanple Exarrpl e LCMS Nurrber
used RX R' Nane purity N[(2E)-3-{4-[4-carbanmoyl -
FrOQBEf&amptt}chLCFM@@arltyaﬁﬂM anz A8y {IMidphen- purity:
met hyl 2-yi]-2-nethyl phenyl } prop-2- nmz 445

en-l- []-L- Ieu0| ne [ MrH] +,
8 : arhamonhoi{ carbanwylamingf-2<hiexyl]-3-

chl6 I%%R UIQu Roen- purlty fl uoro
-y uo 0 rop-2- mz 449 o

en-1-yl]- Lleu0|ne[l\/|+|—|]+
N[ (2E) - 3-{4-[4-carbanoyl - 5- 919%,72 32
(car banmoyl am no) t hi ophen- purityf

0O

HO H O

From Example 28. LC/MS purity 98%, m/z 580 [M+H]".

Example 69 N-[(2E)-3-{4-[4-Carbamoyl-5-(carbamoylamino)-2-
thienyllphenyl}prop-2-en-1-yl]-L-leucine

HO

ZT

From Example 29. LCMS purity 100 %, m/z 431.0 [M+H]", "H NMR (400 MHz,
DMSO-dg), & 11.0 (1H, s), 7.7 (1H, 5), 7.6 (1H, brs), 7.5 (2H, d, J = 8.3 Hz), 7.4 (2H,
d,J=8.3Hz), 7.3 (1H, br s), 7.0 (2H, brs), 6.6 (1H, d, J = 16.1 Hz), 6.2 (1H, m), 3.5
(1H, m), 3.3 (2H, m), 1.8 (1H, m), 1.4 (2H, m), 0.8 (6H, m). |

The following examples were prepared in a similar manner to Example 50. Where
necessary, the compounds were purified by preparative HPLC to achieve good
purity.



chloro 2-yl]-2-chl orophenyl }prop-2- mz 466

en-1-yl]-L-leucine [ MPH +
WORGAE)N8B- { 4- [ 4- car banoyl -

(car banmoyl am no) t hi ophen-

2-yl]-3-net hyl phenyl } prop-

5- 98% 73 33 3 H

rity:
ZF}J m z 445

met hyl

en-1-yl]-L-leucine [MH + g 0

N-[ ( 2E) - 3-{4- [ 4- car banoyl -5 91% 74 N, H
(car banmoyl am no)+ hi ophen- [ uor ¢
2-yl]-3-flubl enyl } pr op-

en-1-yl]-L- 1 euci + NH
N[ ( 2E) - 3- { 4- [ 4{car banpyT~ 5> 2
(car banmoyl am no) ophen- pur| ty: chloro™
2-yl]-3-chl oropHenyl } prop-2- nf zR466

PCT/GB2007/004114

en-1-yl]-L-1eucine [ MtH] +
N-[(2E) - 3-{4-[4-carbanoyl -5- 95% 76 36 2-CF3 H
ExanmpldanoEkampleo) tthi ophen- purfty: 2-ylI]-2- mfz 499 WemMS
20 8/%53182 PCT/ GB2B07/|00Ry14| 76 Name )
YOS 1 uor &%8Fhy1 ) pheny! |} prop- | [ MH] * purity
2-en-1-yl]-L-Teugine N[ (2E)- 3N{[(25)43-{qqa1bamyﬁgy55- 0%3%
77 37(2- 5- (cart yl a@m no)t hen- ul‘ltﬂﬁ fluoro
7ol uoo 2- ] - 2, 8- dFT 1 dor q_pheh{ﬂa lanpo)ttigenen- | purity:
2-en-1-yl]-L-I euc[lmmah{/n\%H] 2—yl] -2- methylphenyl}prop -2- | m/z 445
N-[ (2E) - 3-{4-[ 4- ¢ar banoyl 3% yZEiu LT
(car baroy! ami no) t hi ophen- pur I 'SPQ”‘FI uor o [M+HT
g-yl ] ]2|6] diLf: uonpphe%l&];upmp ZE)A5(4-[4 carbamo |5- b98%
-en-1-yl]-L-1eugin + -
gqm oyl - 5396% (cafbanpyl,ani p@)a b%“l?:l?é‘ﬁ purity:
fluoro 2-yl]- 2-ﬂuorophenyl}prop 2— m/z 449
en-1-yll-L-leucine [M+H]"
N-[(2E)-3-{4-[4-carbamoyl-5- 91%
72 42 2- H (carbamoylamino)thiophen-: purity:
chloro 2-yl]-2-chlorophenyi}prop-2- | m/z 466
en-1-yi}-L-leucine [M+H]*
N-[(2E)-3-{4-[4-carbamoyl-5- 98%
73 33 3- H (carbamoylaminojthiophen- | purity:
methyl 2-yl]-3-methylphenyl}prop-2- | m/z 445
en-1-yl]-L-leucine [M+H]"
N-[(2E)-3-{4-[4-carbamoyl-5- 91%
74 a4 3- H (carbamoylamino)thiophen- purity:
fluoro 2-yl]-3-fluorophenyl}prop-2- m/z 449
en-1-yll-L-leucine [M+H]
N-[(2E)-3-{4-[4-carbamoy]-5- 95%
75 35 3- H (carbamoylamino)thiophen- purity:
chloro 2-yl]-3-chlorophenyl}prop-2- | m/z 466
en-1-yl]-L-leucine [M+H]*
N-[(2E)-3-{4-[4-carbamoyi-5- 95%
76 36 2-CF; H (carbamoylamino)thiophen- purity:
2-yl]-2- m/z 499




79 39 3-CF3 H 2-yl]-3 mz 499
(trifluoronethyl)phenyl}prop 2-en-1-yl]-L-Ieucine

WQ kooBip3318Lycl opentyl N-[(2E)-3-{4-[ 4-

car banoyPe BGBBIN04114

80 40 2- 6- (carbanoyl am no%cﬁt hi ophen- purity: nethyl
nethyl 2-yl]-2,6- mz 459 net hyl
phenyll} prop-2-en-1- [ M{H + | {trifluor@nethyi@phEhg}prop- | [M+H]
fol l ow ng exanpl gs were prepafgd in,a $ipjlar manner
to Exanpl e 50. Were necessarggnﬂh}élﬁcién%lgﬁnds wer ¢
purifijed by preparative HPLC | N-[@Di3eMd4gadehmqytssi {y.90%
ONH2| HOH N1 \| S, Rl OLNH2 anpl e Ex le R" Nange... .
lZ@VB purit gy Nunﬁperzhsed 81 41(cw%ym@@9®£p[ 4 Blirty:
90% purity: mz |cBudtanofiliord-| 2%0-2[9vtificropenyliprop- | m/z 467
2008/ 053182 PCT/ (B2007//004114| , 77 (GA _Ea | am no) {25 .
t hi enyl ] phenyl } priop-2-en-1- vy fgﬂﬂn@fl{‘ | Yaceti ¢ [M+H]
acid ;O tert-butyl -N[|(2 E)-BN{@H)B-{4-{4-carbamnighey| - 3%
0 . ! S nkbac
2%1/0 [SHE»/H4-|]3 f;; (car bagpyl am6|_10) t&'a%%%eor}la%ﬁin&%ég%h- m Zpu,rity:
fluoro | fluoro | 2-yl}-2,6-difluorophenyl}prop- | m/z 467
2-en-1-yl]-L-leucine [M+H]*
N-[(2E)-3-{4-[4-carbamoyl-5- ’
, 96%
(carbamoylamino)thiophen- :
purity:
79 39 3-CF3 H 2-yl1-3-
| (trifluoromethyl)phenyl}pro iz 499
EIRTERT L ey
2-en-1-yl]-L-leucine '
Cyclopentyl N-[(2E)-3-{4-[4-
carbamoyl-5- 88%
80 40 2- 6- (carbamoylamino)thiophen- purity:
methyl | methyl | 2-yl]-2,6- m/z 459
dimethylphenyl}prop-2-en-1- | [M+HT"
yl]-L-leucine

The following examples were prepared in a similar manner to Example 50. Where

necessary, the compounds were purified by preparative HPLC to achieve good

purity.
Q
@] NH,
HO H / \
N s NH
X
Rn 07 NH,
Example Example
R, Name LCMS purity
Number used
81 41 (25)-{[(2E)-3-{4-[4- 1 90% purity: m/z
‘ carbamoyl-5- 451 [M+H]*




yl ] phenyl } prop-2-en-1-yl]-L- serine

(29)-{[(2E)-3-{4-[4-
W@ caslosamey | am no)t hi ophen-2- 96% purity: mz
yl ] phenyl } pfop- 2-en-1- 456
yl 1 am no} (cycl ohexyl ) et handi

car

banmoyl -5 83 44

H| +
acid N-[(2

g

PCT/GB2007/004114

E)-3{{4-[4-carb - 5- | (caxb&aoygming)-do) - 2- 99%
purity: mz 84 i ern @@ﬁ n2n60- 11 431
[ MiH [+ yI]-D- | W¥+% ﬁ%‘i\)}l)@%%t%nglgty(-l\l-
[ (2E)-3-{4-[4-c oy IvijamBo¥ppeny)egetiogod 85 47 O =
_(carbamoyl ami no)thiophen-2 H 475 [ MeHl + 4
yl ] phenyl } pr op- B-en- 1-yI 1Q-fert-RulyIlREeE3d¢d4opknt y|
N[ (2E)-3-{4-[4; carbamyranRRspurity: mz |86 48
car hamoyl am no) t hi n-2 419 °[ M [;%; . HO H 98% purity: m/z
] phenyi $Br op- p- ey - yI|1(carbampYamineehiopRemsr Jg 851 M+H]"
N- (24{ 3-f 4- car banmoy]_- 5- ( ﬁ@-@ loam-ae) \A=1t-hi enyl1 phen
yl }etthyl )-L- | eucine~O 813& N MOED S Nlﬁ
: serine
(28)-{[(2E)-3-{4-[4-
carbamoyl-5-
83 a4 .| (carbamoylamino)thiophen-2- | 96% purity: m/z
6 yllphenyl}prop-2-en-1- 456 [M+H]"
yllamino}(cyclohexyl)ethanoic
acid
N-[(2E)-3-{4-[4-carbamoyl-5-
84 46 (carbamoylamino)-2- 99% purity: m/z
\l/ | thienyllphenyl}prop-2-en-1- 431 [M+H]"
' yl}-D-leucine '
Cyclopentyl O-tert-butyl-N-
2F)-3-{4-[4-carbamoyl-5- :
i l(2B)-3-4 o Y 80% purity: m/z
85 47 07: (carbamoylamino)thiophen-2- .
; v 475 [M+H]
/i\ yllphenyl}prop-2-en-1-yl}-L-
threonine
Cyclopentyl N-[(2E)-3-{4-[4- -
carbamoyl-5- _
. . 98% purity: m/z
86 48 (carbamoylamino)thiophen-2- .
HO™ = 419 [M-H]
H yllphenyl}prop-2-en-1-yl}-L-
threonine

Example 87 N-(2-{3-[4-carbamoyl-5-(carbamoylamino)-2-thienyllphenyi}ethyl)-L-

leucine

HO

2T




0 NH2 WD 2008/ 053182 PCT/ GB2007/ 004114 78 From
Exanple 18. LCMS purity 98 % mz 417 [MH +. The
wo i0Bo9d182) exanpl es were synthesised in a sinPEF/GB2007/004114
manner to Exanple 87. O N NH2 Rn S O NH2 Exanpl e
Exanpl e R' Name LCMS purit Nurmber used Cycl opentyl
FronZEansle 183LCHISqaurihadb i, nBz 49DPd-bilki ty: 88 19
(carbamoyl am no)-2- nlz 437 [M
t hi enyl ] phenyl } et hyl ) am no] (ph H + enyl)acetic acid
TheGpldvipe axgmples wera symthegisedin & 3inilag mapmeiioi Example §7.
{3-[4-carbanoyl -5 89 nmlz 449 9 (carbanoyl am no) - 2-
[ MMH + thienyl ] phenyl }ethyl)-L-serine Exanple 90
N- (2- {5-f 4-car baryl - 5- (car banoyl agi no) t hi ophen-2-yl 1-
2- fluorophenyd+et hy )-L-1eucine O Nglo HNH2 S NH
F O NH2 From Exa ity 979 % niz 435
[MH +. Exanple gl Cyclo
N- ( 2- { 5- [ 4- car banoyl - 5- ( c@ jkirbthi ophen- 2-
NH,

Example | Example o ]
Ry Name LCMS purity
Number used ;
Cyclopentyl (2S)-[(2-{3-[47
carbamoyl-5- ’ 99% purity:
88 19 (carbamoylamino)-2- m/z 437 [M-
thienyl]phenyl}ethylyamino](ph HI*
enyl)acetic acid
Cyclopentyl O-tert-butyl-N-(2- _
3-{4-carb 5 91% purity:
—-j— -[4-carbamoyl-5-
89 20 0 { ' y ‘ m/z 449
: (carbamoylamino)-2- .
/{\ . M-+H]
thienyl]phenyl}ethyl)-L-serine

W

Example 90 N-(2-{5-[4-carbamoyl-5-(carbamoylamino)thiophen-2-yl}-2-

fluorophenyliethyl)-L-leucine

0 0
HO ¥ NH,
/ \ "
S
F .
O)\NHZ

From Example 22. LCMS purity 97 %, m/z 435 [M-HJ".

Example 91 Cyclopentyl N-(2-{5-[4-carbamoyl-5-(carbamoylamino)thiophen-2-
yll-2-methylphenyl}ethyl)-L-leucine




yl]-2-met hyl phenyl } et hyl ) -L-1 euci ne WD 2008/ 053182

PCT/ GB2007/ 004114 79 Op HOHNH2 S NH O NH2 From
wex@spsasP23. LCMS purity 98 % mz 431 [ M H + BEXEGBR@®7/004114

92 Cycl opentyl

N-(2-{5-f4-carbanoyl - 5-(carz9armyl am no) t hi ophen- 2-

yl]-2-chl orophenyd}ethyl)-L-leucin®@Op HOHNHR S

NH G O NH2y m Exanpl e 24. LCVSYpugiLty 97 % nmz

451 [ M H +. Exanp}eNd3 2

t hi enyl ] phenyl } pr §uCNhe 0 NH2 S NH

ONH2 OHNJ HO (g

mz 431 [ MtH +. Measurenent of Bi oDogiHl, Activity

| KK(3 Enzyme Assay The ability of conpounds to inhibit
From@@nm &CMS PWW?B\%MWM%W&LH in an assay
performed by Invitrogen (Paisley, UK). The Z' -LYTETM
b| ochemccal assay € I oys a fI uorescence- based_

! %3 he g{r{eg@ggow 004114 80 sensi tivity of

proteol ytic

HO

ZT

Cl

From Example 24. LCMS purity 97 %, m/z 451 [M-HJ".

Example 93 N-[(2E)-3-{3-[4-carbamoyl-5-(carbamoylamino}-2-
thienyl]phenyl}prop-2-en-1-yl]-L-leucine

From Example 49. LC/MS purity 90%, m/z 431 [M+H]".

Measurement of Biological Activity

IKKB Enzyme Assay

The ability of compounds to inhibit IKKB kinase activity was measured in an assay
performed by Invitrogen (Paisley, UK). The Z’'-LYTE™ biochemical assay employs a
fluorescence-based, coupled-enzyme format and is based on the differential



cl eavage. The peptide substrate is labelled with two

fl uorophores-one at each end-that nmake up a FRET
w@2008/053182 t he primary reaction, the kinase traPsSf/6B2007/004114

the gamma-phosphate of ATE’ to a single serine or

t hreoni ne residue in a syn Petic FRET- peptide. In the
sensitddtp ntipngsphertatedand sorsphaspbprytkitéd ReRlides &a@r@teolytlc

e LSBT B o ot cor

end-s-imes mmesp aFBEVagE. Ipythe himayvesdionethe kR@ag érﬁﬂsfers the
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supiEebSasi alaRvRaE by fheoPe\dirrsient BepaeitoRlepwagecdiaiypisrF

betv«%bstﬁé Ganéf(Fé?f d&ﬁﬁérﬁﬁﬁah@ Beptdriite. 40Bscéi h}lfﬂfo%m%?e% @H the

dantitate reaction progress.
FRET- mntldgomerawa@,céeasz@dcph@ﬁ*\%ﬁ&%ﬁ%%ﬁ@“@%ﬂ%@'nl 'f@?(‘é
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LPSENtiRtd REicHOR ookt the 60 minute Kinase Reaction
use@ qﬁ%“t'%on at ro%mgterrperature SpL of a 1:128

d| | ution of Devel opnment Reagent is added. The assay
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ture and read | uor escence &p ate reader.
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the @@ miriie Kinase Reagtiomipmybaiing abrogs) EBRSHIWGE: St Ak 1; 138

dlluﬂlﬁﬁéflﬁiﬁl@o P%h?RbDB%&ﬁ id §d%1(e@ dTRNEs a0 dlats Rdncubsitddford firther

tware from|l dose response curve i s curve
60 rmnpteé@t fQP”Mﬁﬂ‘?aQeratH[mﬁf@r reaggn @Jl”ﬁl‘ﬁ?icﬁ'&?e Resde?Eponse
nodel ).. Fromthe curve generated, the concentration
%i Vi ng 50%i nhibition is determ n,ed, and ,regorte . .
Duplieate giafannainge ppmogteratapiromca | {3dogrfipitipn seriesof gstackpalytion
of s cé@? BincBh [ﬁMS@nﬁinE)dlIQﬁoné StepsQfe fRldeFoneh ko oncentration

oned well tissue culture treated plates and

of 1DnMumﬂ @dWOa%O"BJPUGd ilardois oidedr Pakhis sollegtgdandanaiysephe
usu@ﬂ.lfﬁ 5Oy AE frtoPrleE@? Rk deke \’é’éfaél%l%ur@é istdupliftetiub nbdel

e cells were stinulated with LPS (E col i
nunter 3%@1@30@5! dospyagnonse Medel) nafrosbiesn veq5nerated. the

conPQAtrr%tlon Rhg stk btsbrat dét%rrﬁnb&‘aﬁ&@%eﬁor 6hrs. TNF-a

re nmeasured from cel free supernatants by
sandwi ch ELI SA (R&D Syst ens #QTAOOB) LPS- sti nmul ati on

Lps)_gt"lp,urgiﬁnw,.ﬁ:hl&gg WD 2008/ 053182 PCT/ GB2007/ 004114

THP 1 cells were plated in 100u| ata denS|ty of 4 x 10* cells/well in V-bottomed 96
well tissue culture treated plates and lncubated at 37°C in 5% CO, for16hrs. 2hrs
after the addition of the inhibitor in 100l of tissue culture media, the cells were
stimulated with LPS (E coli strain 005:B5, Sigma) at a final concentration of 1ug/ml
and incubated at 37°C in 5% CO, for 6hrs. TNF-a levels were measured from cell-
free supernatants by sandwich ELISA (R&D Systems #QTA00B)

LPS-stimulation of human whole blood



Whol e bl ood was taken by venous puncture using
hepari ni sed vacutai ners (Becton D ckinson) and
wa@ldosnsxds:i n an equal vol une of RPM 1640 ti ssuePCUGBA02/004114
media (Sigma). 100pl was ?Jeat ed in V-bottonmed 96 well
tissue culture treated pla 2hrs after the
Whatelolbod was teken iy viendiishpunsture kising OgpardiseRPrcu GG roreRacion
I
chk%gn)g%r%o@uw aﬁte'q%‘l \ﬁ)ﬁLﬁfJe ¥ RBvikBRo Ql%tfeoédfltufé %l@/ "

concentrati on
(Sigmayl 1i0ARIUKRE rd@ltedtm gsbo@omﬁd DGvEidissus c@Wr%treatRFp@t%e@EWSs

dwi ch
aftergliy aqARALH g@*ﬁ%ns“*‘%&eﬁo% EigR Rk e bigda RS C LY e
stimulatesn@tholfP$ K e@i stepiny0e5:88 l@mabe\ba fingkganrpenxatiorogiol 0Qng/mi
and i'r%@%\%%ﬁﬁﬁ% R 594 Q0 eﬁwréfﬁﬁk 65&%@&\%@%&%@ frorfrR8l-

not tested esul ts Tabl e Exanpl e

free lsupgrbataots kyctandwicp BLABA KR&BSYalEMs#QRTAGGHI bi t or
~activity versus THP-1 TNFa versus human whol e Nunber
ver sus' | KKﬂS rel ease blood TNFa release 1 BB B 2 A
IC5Qvaesawere@llocagd ip gnecofhres rangesr follbwg: C NT 7 A B NT,

Ra”%éx‘%% <9odMB 10" BAB 11 ABB 12 A" NI A
AAA 14 AAB 15 NT NT B 16 B B NT

Range B: 1000nM < |C50 <5000nM
Range C: IC50 >5000nM
NT = not tested

Results Table

. Inhibitor activity Inhibitor activity
Example InhibitorvactIVIty versus THP-1 TNFa | versus human whole
Number versus KK release blood TNFa release
1 B B B
2 A C B
3 T C NT
4 A c B
5 c C NT
5 A C NT
7 A B NT,
8 A A B
- 5 A — A B
10 B A °
11 A B °
3 A NT A
13 A A A
14 A A . 5
15 NT NT B
B B B NT
7 B C NT




17 B C NT WO 2008/ 053182 PCT/ GB2007/004114 82 18 B A
B 19 AAA 20 NT NT B 21 NT NT C 22 BB B 23 NT

WOd00§05342 NT NT C 25 B B NT 26 B B NT 27 A BCINGB2®&/004114
CBNI 29 AA/A 30BB

31 BBB

'32 BAB 33C

%Z&CNT 37 B B NI__38 C NT

AB 34 ANIT 35 BB NT

B1839 C|. NT B B40 NT N[ NT 41 AB B 42|A C. 43BA NT

Bigdd ANT C 45 A NT CT 46 A NTAB™ 47 NTNT T A
20 NT NT B
21 NT NT C
22 B B B
23 NT NT C
24 NT NT C
25 B B NT
26 B B NT
27 A B NT
28 - C B NT
29 A A N A
30 B B NT
31 B B B
32 B A B
33 C A B
34 A B NT
35 B B NT
36 B Cc NT
37 B B NT
38 C NT
39 C NT B
40 "NT. NT NT
41 A B B
42 A B Cc
43 A NT o B
44 A NT C
45 A NT C
46 A NT B
47 NT NT C
48 NT NT B
49 A A A
50 A NT NT
51 A NT NT
52 A NT




48 NT NT B 49 AA A 50 A NT NT 51 ANT NT 52 A NT
NT WO 2008/ 053182 PCT/ GB2007/ 004114 83 53 A NT NT 54

WO208/088182 55 A NT NT 56 A NT NT 57 A NT NT BGIr/6BRD7/004114
NT 59 A NT NT 6OANTNT(§E61A'

NT NT 62 NT NT NT

63 A NT NT 64 A NT_NT A NN 66 A NL NI 67 A
“SAT NT 68 ANk - NT 69 ANT W 70 A NT 'NT 7ATA
Ng4l\ll Z A NI NI 5 ANI NI N A NI NI 5 A NNTNI
76 A NTINT 77 A NT NT |78 A NT NT
55 A NT NT
56 A NT NT
57 A NT NT
58 A NT NT
59 A NT NT
60 A NT NT
61 Al NT NT
62 NT NT NT
63 A NT NT
64 A NT NT -
65 A NT NT
66 A NT NT
67 A NT NT
68 A NT . NT
69 A NT NT
70 A NT NT
71 A NT NT
72 A NT NT
73 A NT NT
74 A NT NT
75 A NT NT
76 A NT NT
77 A NT NT
78 A NT NT
79 B NT NT
80 A NT NT
87 A NT NT
82 A NT NT
83 A NT NT
84 A NT NT
85 NT NT NT
86 NT NT NT
87 A NT NT




79 B NT NT 80 A NT NT 81 A NT NT 82 A
NT NT 84 A NT NT 85 NT NT NT 86 NT NT A

W00 ABD8/ 053182 PCT/ GB2007/ 004114 84 88 A MNIT/NB2008004114
NT NT NT 90 A NT NT 91 NT NT 92 NT

NT NT Broken_ Cell

Carboxyl est er ase Assay
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e finalNcerl
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buffer (Trizma 10 mM Nad 130 MM Cad 2 0.5 nM pH
7.0 at 25 C). Honpgenates were prepared by nitrogen
cavitation (700 psi for 50 mn at 4C). The honobgenate

Brok@ﬁcéﬂegt hrisoxylesterase Assaypl emented with a cocktail of
inhibitors

[ _ t_final can L.onsof.: [
Any 30h gompindEbt g Prssf RN RbRRAPROlE art SBERbUS rdf be
testobfid ddtermine whether it meets the requirement that it be hydrolysed by
intracellular esterases, by testing in the following assay.

Preparation of cell extract
U937 or HCT 116 tumour cells (~ 10°) were washed in 4 volumes of Dulbeccos PBS
(~ 1litre) and pelleted at 525 g for 10 min at 4°C. This was repeated twice and the
final cell pellet was resuspended in 35 ml of cold homogenising buffer (Trizma 10
mM, NaCl 130 mM, CaCl, 0.5 mM pH 7.0 at 25 °C). Homogenates were prepared by
nitrogen cavitation (700 psi for 50 min at 4°C). The homogenate was kept on ice and
supplemented with a cocktail of inhibitors at final concentrations of:

Leupeptin 1 uM

Aprotinin 0.1 uM

E64 8 uM

Pepstatin 1.5 uM

Bestatin 162 uM

Chymostatin 33 uM

After clarification of the cell homogenate by centrifugation at 525 g for 10 min, the
resulting supernatant was used as a source of esterase activity and was stored at -80

°C until Fequired.

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 (=30 pg / total assay
volume of 0.5 ml) was incubated at 37 °C in a Tris- HCI 25 mM, 125 mM NaCl buffer,
pH 7.5 at 25 'C. At zero time the ester (substrate) was then added at a final



Chynostatin 33 M After clarification of the cell
honogenate by centrifugation at 525 g for 10 mn, the
WO e®85318y supernatant was used as a source of PEFGBR@3IM04114
activity and was stored at,-~80 C until required.
Measurenent of ester cleavage Hydrol ysis of esters t.q
concbiteatioaraf e Shovi dind thecsanipiss Weke inedbgéedcaind o fordhe grrigrrate
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centrifugation at 12000 g for 5 mn, sanples were
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acid ester notifs, conjugated to various
intracel lular enzyne inhibitors by several different
linker chem stries are all hydrol ysed by
intracel lul ar carboxyesterases to the correspondi ng
acid. WD 2008/ 053182 PCT/ GB2007/ 004114 86 Hydrol ysis
Rat e Range Preparation of Structure of am no acid
ester conjugate R Linker U937Cells (pglnmilmn) am no

ester con u ate R-Link(r)r I / / MO oN~ QO
W2006117552 O f -CH2CH20- 100- 1000 NH
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Table 1




87 dainms: 1. A conmpound of formula (1A or (IB), or

a "salt, N-oxide, hydrate or solvate thereof: O NH2
wWO2009053188H NH2 0O A S NH A S Z Z NH2 01 /xt, ' PCFEEB2007/004114

(IA) (IB) wherein R7 is hggrogen or optionally

substituted (C -C6)alkyl; ring Ais an optionally
Claigstituted aryl or heteroaryl ring of 5-13 ring

atons; Zis (a) a radical of formula

O TG Sk Rl BRI 2

ther@y@r ol ysabl e by one or nore intracellul ar esterase
enzynes to a carboxylic acid group; R2 is the side
chain of a natural or non-natural al pha amno acid; Y
is a bond, - :Q)-NHz-S(:O)Z-, -C(=0 0O, -C(=0 NR3-,
-C(=S)-NR3, - H) - NR3 or -S(=0)2NR3- whe®ein R3 is
hydr ogen or opt ‘onal ly substituted CR;C6 al
a divaleRt radiNdl of fornmula -(A k")
wherein and p are independently O WO

PT/ GB2Q07/ 004114 88— s /i) \§n

Ly substjtuted divalen j

i cg”or héterocycli

& 5 - 13
bers, or (,$|i_|), in the c? Where p i - a
divatrent radical of Fornmula -Q -X2- wherein i sSNHg- |
- S or NRA- wherein RA is hydrogen or optionally
substi t ut e(alASIl- C3 (IB)

=3

NH

wherein

Ry is hydrogen4or optionally substituted (C-Cs)alkyl;

ring A is an optionally substituted aryl or heteroaryl ring of 5-13 ring atom;;
Z is (a) a radical of formula R{R;CHNH-Y-L"-X"-(CH,).- wherein:

Ry is a carboxylic acid group (-COOH), or an ester group which is
hydrolysable by one or more infracellular esterase 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)-, -S(=0),-, -C(=0)0-, -C(=O)NRs-, -C(=8)-NR3, -C(=NH)-
NR; or -S(=0),NRs- wherein Rg is hydrogen or optionally substituted Cs-Ce
alkyl;

L' is a divalent radical of formula —(AK")n(Q)a(Alk?)e- wherein

m, n and p are independently O or 1,



al kyl, and QL is an optionally substituted dival ent
nmono- or bicyclic carbocyclic or heterocyclic radical
whawsnosp182 - 13 ring nenbers, Alk' and Al k2 PCT/GB2007/004114
i ndependent |y represent opggonally substituted
di val ent.  C3-C7 cycl oal kyl radicals, or optional |l¥ li
subst i t @ied) ap PAIIHAIY sybsyiuied Hivglent MYNCPr RIGVGICGRELOcYC
C2- C6 alkpaglRySic radicAiatng 3l kavHenembad eafis imthiedase
may optionally contain or ternjnate Icﬂl??zn Bt er {.—O-d_,_
t hi oet hathe(a &is)0, grdivaleRt fefigal ROAMYIR G RX GHBPETXRE 5%
hydr oger. gF NRDI wistain! B i§ Whgrobbmi beebtiohdtysubatilydd CXCs i s
a bond, -C(=0Q) - or -§(=0)2-; - NBA'C&:?%’ - :O?D.NR -,
- NRAC( =@JkyINRad Q" ig\pm @jptionphy. subgfitutes divglonigmongs e PisYHICRa
and R5 %%ocydne%pﬁ@@m?bm rByida0gemMg® - tiingmahibgrs,
substituted C1-C6 alkyl; and z is O or 1. 2. A
compound as clained in claim1l wherein R7 is hydrogen.

3. A 2 ONRIFUEHY AV ﬂd@béf&!égﬂﬁrébﬁ’@egﬂ %pt@ha%} ajt{ﬂiﬂlted‘:ﬁvaéém
ring i S optiona . substi fut - nyl.ene qr

1. 57 pherpremucoay RdieRbat ateri sdbsHuo Rrafgfesdasbed
precedi ng-c @fw@wewtugiog, : iamea?f;h@rwloz-%lmmybue mdti](ﬁcélmwhich
ring A are selecte I o uoraq, chloro,

trifl uomveqmwa'}Y5C.°n}@'%§#ﬁ6u'ﬁa{ea§ aEPH?%@aogﬁﬁ‘E%b‘%? %) or
the prece@hd g-NRQ) Ik wieesie RY iflydregeanorasptionallygubstjiuted
formula - (C=0) OR14 wherein R14 is RBRORIOC- wherein

(i) R8 i%“‘?waé)%y gen or optionally substituted

(Cl-C3)al kyl -(z1)a [(C1l- C3)al kyl]b- or
(CRGhabliensl=0p: draslc: MR(kp) te=amrpin a and b
are 1 ndependen Q a s -0-, =S r
RN AR RIS s Oy o IIR peidaRanhy Rt

RI RHydIdYER PE BERIMally sUbsdiuegr0,-Cf alkyl; and
(Cl“ﬁkg))egla%? ; \% 2008/ 0531%3 'PCT/ @2507?0%4?14 89
(ii) R8 is hydrogen or optionally substituted
R12R43INr(1CL- C3) al kyl - wherein R12 is hydrogen or
(Cl-C3)al kyl and R13 is hydrogen or (Cl1-C3)alkyl; or
R12 and R13 together with the nitrogen to which they

2. ar e abhp&liRthsf Adifled i BRIn OR&ktein RS issidrdgened
nonocyclic heterocyclic ring of 5- or 6- ring atons or

bicyclic heterocyclic ring systemof 8 to 10 ring
3. at oBempHhdRR @fitheBIDclaing 1 or bidimpendensih yingyds ogtionady
(CL- C3? al kgl -; or I('élh@ﬁs and RO taken together with
subgiifited h bR RA e-PREY'ee att ached form an
optionally substituted nonocyclic carbocyclic ring of

fr o,&n cgmg)gun7d a{sl lemed in any of the preceding claims wherein optional

| substituents in ring A are selected from, fluoro, chloro, methyl, and trifluoromethyl.

5. A compound as claimed in any of the preceding claims wherein R, is an ester
group of formula -(C=0)OR14 Wherein Ri4 is RgReR10C- wherein

(i Rs is hydrogen or optionally substituted (C1~Cg)alkyl-(Z1 Ya-[(Co-
Ca)alkyl]y- or (Co-Cs)alkenyl-(Z"),-[(C1-Ca)alkyl]y- wherein a and b are
independently 0 or 1 and Z' is ~O-, -S-, or =NR;- wherein Ry is hydrogen or
(C1-Cy)alkyl; and Ry and Ry, are independently hydrogen or (C1-Cs)alkyl-;



atons or bicyclic carbocyclic ring systemof 8 to 10
ring atonms, and R10 is hydrogen. 6. A conpound as
w@b@snoexsi n any of clains 1 to 4 wherein Rl i SP@EI/GB2007/004114

nmethyl, ethyl, n- or |so Q;r90pyl n-, sec- or
tert - but I, cycl ohexyl , phe %1 benzy 3-
or () pyRdi@yVARERTY P owona'éwbamﬁ&eﬁ. Resbi (§3I1 Cs alkyl— wherein

t etRé"é/IW&égé'nadi'(@rmk)alkVBér{M & Ih‘;)drogérﬂﬂf(m(b;; alkyl or Rz and
nor bor nyl , di met hyl am noet or no i_noet hyl

estRw togedigs with, th%ﬂ@eﬁ%m& 's@ﬂ@wgr%tsgqhﬁdéww & Ortiogelhs
1 t@bétltﬂfé@rrﬁd)rfbc?éhcl HetetoSchit ARG BE Bl or ®IringtaRbrhs bldbi)ttchc

Skt B 502 By B

CY Gh@dpandbntyyidtdeR-oB (@l- G?)blkyll- ,orsec- butyl, tert butyl ,
1-benzylthio-1- nethyleth

1- met hyl t hi o- 1- et hyl et hyI or
1 r(ﬁi) CapRparild REfaRyh Qfg@iﬁer Wik tHhs @@B@om;mtr@y@w@@dhad

of
oA ef plionayy HEHEASH Topeoxte gap By B ALFOBE to 7 fing
| S Oatbit Yor blc%éhc cArtpRyFieUIng syster ¢figned O ihganymefaridr, is
pr ecedi n ai ms wherein the radical

ERF8MY- L1X1- (CH2) Z i s sel ected from
‘RlRZCHNH-(CHZ)a RlRZCHNH-(CHZ) a0, and

ﬁowawﬁﬁw@:@e’é O A ST )
n- cgrwmoﬁﬂnm §éd- mtew‘b@ylcb)m&ﬁﬁkw ally:] phenyl benzzl I2 géorz 4- }
pyryigiy N At PR ot G aS R -G GO GO TG

nor&'rﬂﬂ/lomerrétWIammoethyl or morpholinoethyl ester group.
N-{ 3- [ 4- car banoyl - 5- (car banoyl am no) - 2-t hi enyl ] benzyl }
-L- leucinate, Cyclopentyl

7. N- {Acbrpoaidaemlyimed-if aay bbcmiyisanioroyhéreinR €inl dyelBpentyl, or

hl or obenzyl }-L-1 euci nate, , Cycl opentyl
tert?q_uy?ggfrg B: [ 4- car banoy! - 5- (car banoy| ani no) - 2-

t hi enyl ] phlenyl }prop-2-en-1-yl]-L-1eucinate,
t . . . . . .
8. ook SBPPOAC o5 gaimest m appgibg Preceiog SAMEYNSFRGy 1.
cyctohe&;nmbﬂhyh ensibRepwio pyrdire8-yimgthylase miodtyip teetriydtyl at-beatyithio-1-
me{EISP T hviip danehrietty) &5l BSiERRa AR Yty

th| enyl ] benzyl }am no) ( phenyl )acetate Cycl opentyl

KB R SR A RS S

phenylethyl cyclohexyl, tert—butoxymethyl or iso-butyl.

10. A compound as claimed in any of the preceding claims wherein the radical
R{R;CHNH-Y-L"X"-(CH,),- is selected from R{R;CHNH—(CHy).-,
R4R,CHNH—(CH),0-, and R{R;CHNH-CH,CH=CHCHj,-, whereinais 1, 2, 3, 4 or 5.

11. A compound as claimed in claim 1 selected from the group consisting of

Cyclopentyl N-{4-[4-carbamoyl-5-(carbamoylamino)-2-thienyljbenzyl(}-L-
leucinate,



Cycl opent yl
(2S)-[(2-{3-[4-carbanoyl - 5- (car banoyl am no) - 2-

wao kiosngdidphenyl } et hyl ) am noj (phenyl )acetate  PCT/GB2007/004114
Q/cl opent yl

o haenn o5 oy OB

(zs)elJ(c{rtate[ 4- car banoyl - 5- (car banoyl am no) - 2-

t hi enyl ] benzyl } am no) (cycl ohexyl )acetate Cycl opentyl

N-[( 2E) - 3-{ 3- [ 4- car banpyl - 5- ( car banoyl ami no) - 2-

t hi &yglopgmiginy{4-f-eqsbameyi-Sttcgridamoylaains rdxthignyl]-3-

ter
%hlﬁhgb\ég%} e ylﬁcmgt (car banoyl ami no) - 2-t hi enyl ] benzyl }

- L | euci nate, and QICI opent yl

ﬂ;ﬁ@gq enyl ] phen
yl }e %ty %%Pérﬁylcﬁi(eum ﬁ Cé%ﬁﬁgg Dﬂ/éa dq nBPt hygr ]altO es
or émeméﬂpb@nw}n@pe%sn 1\M} l2Gugines3182 PCT/ GBZOO?/ 004114

91 12. A pharmaceuti cal composi'tion conprising a
conmpound as clainmed in any of the preceding clains

t og&)’ﬁ@ﬁewlt(ﬂsbﬂ@ﬁiﬁ ddeapremaykedearbaapylgmaedept abl e
car 1] e of a conpound
Er:ngri‘iﬁr;g é‘f’ﬂb?ﬁf‘g? 1 I]%Hﬂr?o}qfhényl-g&@ta% nm

as al ns 1 In the preparation
of a conposition for |nh| biting the activity of an | KK

enz y{iRiopdfty| (fbfﬁgﬁﬁ-c%aﬁiﬁl L5chrbdm&i@himbis. for the

|nh|b|t|on activit ex vivo or in vivo. 15.
The”U%@"léﬁr‘@'}@@r‘f’ﬁéﬁﬁ’ﬁ@niéﬁcéﬂaé med in any of claims 1 to
11, in the manufacture of a corrpositi on for treat ment
of neogl astic/proliferativ

di séxslepentyl V- ix(%é*?ﬂé%@@rbamwlbﬁqaﬁ@am%arale@ ﬂWPP‘ﬂﬁﬂo@ Y'éﬁ

| KK nRtgyipiengMomepioséme-Aankaghiteg the. enzyme with an
anmount ‘of a conpound as clained in any of clainms 1 to

11 effective for such inhibition. 17. A nethod as

cl a'd%@pérﬁ‘tyl“(b@ A8 4- @érbbﬁr@yl@(&a%érﬁd%ﬁhn% LKKS 3

activ in viv nmet hod for the

tr eéﬁ'ﬁ%}%ﬂph%ﬁy'}ﬁWB?‘Qg‘Pﬂ(EV‘%YB?P?téﬁeat i ve, inmune or

i nfl ammat ory di sease, which conprises adm nisteri ng to
subj ect suffering such _disease an effective anou

of £YEORpIUHY (3rkd-edrhamed-9- Wawqyfa“?ﬂﬂ%htwhfnt%y'lpfnzy'} L-

threoninate

Cyclopentyl (2S)-({3-[4-carbamoyl-5-(carbamoylamino)-2-
thienyl]benzyl}amino)(cyclohexyl)acetate

Cyclopentyl N-[(2E)-3-{3-[4-carbamoyl-5-(carbamoylamino)-2-
thienyllphenyl}prop-2-en-1-yl]-L-leucinate,

tert-Butyl N-{3-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]benzyl}-L-
leucinate, and

Cyclopentyl N-(2-{3-[4-carbamoyl-5-(carbamoylamino)-2-thienyl]phenyl}ethyl)-
L-leucinate,

and salts, N-oxides, hydrates or solvates thereof.



19. The use as clained in claim13 or a nethod as

clained in claim' 18 for the treatnent of cancer
wa@edos/opred i ferati on. 20. The use as cl ai ned i nPCT/aBR001/804114

or a nethod as clainmed in c9laim 18 for the treatnent

of hepatocel lul ar cancer or nelanoma. 21. The use as

clained in claim13 or a nethod as clained in claim 18
12.f or AtphermagegtieaheampesitionernpriskigcesompRMd; asrrlairgd &y any of

thegj‘r?@%u i Ié\ﬁ‘l‘élfog"é'ﬂ‘i’er@ﬁfhvdr%aér ntéHe %ﬂ?HﬁaceGﬁébﬁl? laSced@sé thfiers

cancers, anapl astic ol igodendrogliomas,
angfpi esingttdma mul tiforme or medul | obl astomas. WO
2008/ 053182 PCT/ GB2007/004114 92 22. The use as

claimed in claim13 or a method as clainmed in claim 18
13.f or Theese pf 2 8RMRAHNAGTS GiaBGH BNECTHAME ttpd ! %Emrseﬁ@“on

of éb Fé 5 vymﬁi%%ﬁb 1 SQRRPof 4 INerzymdi sease,

_ tive colitis, chronic obstruct|ve pul nonary
di sease, asthma, nultlple sclerosis, diabetes, atopic

14, der Ffﬁé bbé 8s c@fn?é& in\eRiMUS BHkE HiSERsE: IKRP adlivatyesdt ivo or in

er yt emat osus.
VIVO

15. The use of a compound as claimed in any of claims 1 to 11, in the
manufacture of a composition for treatment of neoplastic/proliferative, immune or
inflammatory disease.

16. A method of inhibiting the activity of an IKK enzyme comprising contacting the
enzyme with an amount of a compound as claimed in any of claims 1 to 11 effective
for such inhibition. ‘

17. A method as claimed in claim 16 for the inhibition of IKKB activity, ex vivo or

in vivo.

18. A method for the treatment of neoplastic/proliferative, immune or
inflammatory disease, which comprises administering to a subject suffering such
disease an effective amount of a compound as claimed in any of claims 1 to 11.

19. The use as claimed in claim 13 or a method as claimed in claim' 18 for the

treatment of cancer cell proliferation.

20. The use as claimed in claim 13 or a method as claimed in claim 18 for the
treatment of hepatocellular cancer or melanoma.

21. The use as claimed in claim 13 or a method as claimed in claim 18 for the
treatment of bowel cancer, ovarian cancer, head and neck and cervical squamous
cancers, gastric or lung cancers, anaplastic oligodendrogliomas, glioblastoma

multiforme or medulloblastomas.
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22.  The use as claimed in claim 13 or a method as claimed in claim 18 for tﬁe
treatment of rheumatoid arthritis, psoriasis, inflammatory bowel disease, Crohn’s
disease, ulcerative colitis, chronic obstructive pulmonary disease, asthma, multiple
sclerosis, diabetes, atopic dermatitis, graft versus host disease, or systemic lupus
erythematosus.



