WO 2011/ 154696PCT/ GB2011/ 000863 Anti-inflammatory agents The invention
relates to aryl substituted 3-am nol actam derivatives and their use in
preventi ngoeoitrsedsi ng i nfl anmat ory di seases. | nfl anmat ipom/ge20amo0bsEROr t ant
conponent of physiol ogi cal host defence. Increasingly, 5 however, it is

clear that tenporally or spati alﬂ ¥i-i§nﬂ§ﬂﬂﬁa‘}9£ i @%F«?mi nfl ammat ory responses
play a part in a w de range of ; those with an obvi ous
| eukocyt e conmponent (such as autoi mmune di seases, asthma or

at her oscl er ®b¢ sjvettitn elases tb arydisstetisesd 34antindiatan detivativasland healusgirbeen

considered to involve | eukogytes gsgﬁh as osteoporosis or Al zheiner's
di sease). 1BreTRNGE FSRIPRY Y458 anmi |y of signalling nolecules wth

honol ogy to interl eukin-8 which have been inplicated in regulating

| eukocyt e t [fahifationds BetripdrianP ByifipsteRtd Gty siduidadhoxe defthea Indteadigly,ons.
Wth nore than fifty |ligands and twenty receptors _involved in chenokine

si gnal | i ny, hewevesyisiseohean that tampardhlorsspatéaliyinennieptiashindlemsmateryrespaieses s

| eukocytes thraough .the .compl ex.i ne . | r t he bone
marrou to PHE SR pAHTE e BEREE iR e B A SBEE SR e
However, thtsmpaial GutH ¥ fftoitdmeurchiiissakdsBileysbedthdrasclabsif) s tlsbiimder ed

phar macol ogi cal approaches to nodul ating inflammtaory, responses _through
chenoki ne r disedsenthaphayeigtisaditipnallybegn sonsidesed tojipyalye legkeretes(BhesSwhi ch
chenokine r . Re:d.nhibited to produce therapeutic benefit in
a given inf ﬁ%%g%ﬁ&ﬁﬁgléig%égg}ge ‘e recently, a famly of agents which

bl ock signalling by a wide range of chenoki nes sinultaneously has been
descri beth ( The civendlissares lage fanBlyodtsegmalling(nidie@iles3xith h@oBlogi1y . The first
such agent,

.a peptide. terned, "Peptide 3" found to inhibit |eukocyt
arat Don | ey Wi B bect st bt ayng ke ol IiieBie HgY Y on i
response t Opﬂsmggi.@il%ﬂﬁ%ﬁﬂlbﬁ@@n‘é&dﬁt%iﬁh Wish mkhen fiftAtiphedsandunahdyer ed.
This peptide,” and its anal ogs such as NR58-3.14.3 (i.e

c(DOys- DA nedeptetsTinyel pidin-dbemekiDeypignaiting. thasystan das heyequisiteinfoseaion NO

1]), are collective t er ned " Broad ctrum ki ne;lLnhibit y SCl s).
G ai nger et d%’fsfty(t‘ﬁﬁ%%?ssg?%ﬁgﬁ? {$%I§higg8é?&f6%%§ﬁﬁg% aé@/& Pgﬁ%ggeeg l?é) ntly
shown BS(} s tHe®hoha vieardW, BothR Hetiphdry, tieebatk tamdlujh setbhddryagaphoideotdas.ty in a
range of ani mal nodel s of diseases. Interesti nlgl y, .sinmul taneous bl ockade of
nul tiple c hERvierere this %OI‘NQJFX‘%%%(P%H]NWO](J_“C system Rasat first hindered

pharmacological approaches to modulating inflammatory responses through
chemokine receptor blockade. It has proved difficult to determine which chemokine
receptor(s) should be inhibited to produce therapeutic benefit in a given inflammatory

20 disease.

More recently, a family of agents which block signalling by a wide range of
chemokines simultaneously has been described (see Reckless et al., Biochem J. (1999)
340: 803-811). The first such agent, a peptide termed “Peptide 37, was found to
inhibit leukocyte migration induced by 5 different chemokines, while leaving

25 migration in response to other chemoattractants (such as fMLP or TGF-beta)
unaltered. This peptide, and its analogs such as NR58-3.14.3 (i.e. ¢(DCys-DGIn-Dlle-
DTrp-DLys-DGIn-DLys-DPro-DAsp-DLeu-DCys)-NH; [SEQ ID NO: 1]), are
collectively termed “Broad Spectrum Chemokine Inhibitors™ (BSCls). Grainger ef al.
(2003, Biochem. Pharm. 65: 1027-1034) have subsequently shown BSClIs to have

30 potentially useful anti-inflammatory activity in a range of animal models of diseases.

Interestingly, simultaneous blockade of multiple chemokines is not apparently

1
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P66854. W01. Spec as filed 8.06.11 associated with acute or chronic
toxicity, suggesting this approach nay be a useful strategy for devel opi ng
new ant i -wofbamsadeer y nedi cations with sinlar benefitspto/ceriaioosssbut

wi th reduced side-effects. This beneficial risk:benefit profile nost Iikely

resul ts frogg &g ealwpa%sﬁe%q cﬂﬁﬁmkén\é@%g@uhgmlpépgra&ﬁ%wgm (see 5

I nt ernationa at ent . No. PCIT/ 54 1'n the ndane of Canbridge
Enterpri se itraggyefdr diwelwuwld’?emtumﬂpnﬁmm ragthicatione with tsinoihax|befefite it Appl .

T S A R R

NR58- 3. 14. 3Fesmﬁm&hme99édtémhe&£&nfsﬁfof%ﬁoh behbélé)com%ﬁdsaﬁ@e quite
expensive to synthesise and have rel atively unfavourabl e ar macoki neti c

and phar rfachdgmeatrdne] Patens expl.gNo. RS/ GBRERY0R03 SKmp ghe Bimiesf airl%brrﬁgt: orally

bi | abl d. I h f d of
o o it TS oSO BRCR P Bt B g o267 02

have been apl@wxcmlzaw/oodm inft}e A@ME bf CaRPAd S ERBprisd Bimitel falbdil 26 IFebrliary
anti-inflammtory properties of peptide 3 and NR58-3.14. 3, but have

i nproved ch&¥dteristics for use as pharnaceuticals. Firstly, a series of
pepti de anal ogs have been devel oped, sone of which have | onger plasna

hal f-1ives

synt hesi se ?Eggvéylﬁéigégﬁd} W%%‘%%%%Cﬁggecon PA Y, rﬁ%gl?(g?{eeo ﬂrsnt ructure:
activi t ylanfurysé s vafo. tﬁ&ypm@tlumemﬁeasvbemyndmmsé mtﬂlmybrelaon@ﬂ)yl dentify the
key pharmacophore desi gn smal |l non- i dic struct Eres whi ¢ @aal n
Kb bonef © cPaR a6 PLrBacd hetmg g Pt Pt FOECOHP S

yi el ded sevegqah 1§hét%£lWlﬁb£Vall‘§bl%tahH?§clézﬁéd %n@lo&@ﬁlﬁﬁﬂ@%htahﬁlf-lﬂ%t ai ned the
anti-inflammatory properties of the peptides, including 16-am no and 16-

ami noal kyl perddwdtl¢ss élsanc¥0 rineites|aktat wirdverohs mpéatien. as wel | as a range of
N-substituted 25 3-am noglutarim des, identified from a small conbinatori al

library (see Fox . 2 ndV\D
[brary (seg b, Sneeid 3% e Bp S AR RN SRR AR B

that ret@ nagein@aminvitdry p%wﬁléswfcphptmﬂemmhemaﬁm dat kdvesmpovdd a nunber of
t hem have been shown to bl ock acute inflammation in vivo. 30 The npbst

potent and Sherastarisies foF usens RiBvecerEsls: Y ampeiiss O pantidsianalestbave( s) - 3-

(undec- 10- e

chenoki ne- i n cedagb%pgﬁ %g’fﬁésg%ﬁggeﬁl?sﬂﬁpgb%hhg{mﬁ Ig}rg{'gstgi 1o4r'13 ?rhd vitro

wi th an ED5@hich abnddnsilleiabl ycarepperia symhesmec{mesfooéxarrq:@mwmai)@%ﬁiﬂ&(pot ent than

3- am nogl ut r| m des wth rmre co | ex a§>¥ (ng ﬁFné such asdbenzoyl or

tert-butyl o SoREycY dgiPl Sucmﬁ%a& TYiRsalysisQfy %H?Pé gshgFR Gargipd out ¢

am nogl wer idehels tROkeAHaRRh@phas BRIIS Saseall A Rdi AdtiiRkesO¥ LN BdtMRl Y ON
the beneficial properties of the original peptide.

This second approach yielded several structurally distinct series of compounds that
retained the anti-inflammatory properties of the peptides, including 16-amino and 16-
aminoalkyl derivatives of the alkaloid yohimbine, as well as a range of N-substituted
25 3-aminoglutarimides, identified from a small combinatorial library (see Fox et al.,
2002, J Med Chem 45: 360-370; WO 99/12968 and WO 00/42071). All of these
compounds are broad-spectrum chemokine inhibitors that retain selectivity over non-
chemokine chemoattractants, and a number of them have been shown to block acute

inflammation in vivo.

30 The most potent and selective of the above-mentioned aminoglutarimides was (S)-3-

(undec-10-enoyl)-aminoglutarimide (NR58,4), which inhibited chemokine-induced

2
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5 conmpounds with sinple linear and branched al kyl side chains. However,
further studies revealed that the am noglutarimde ring was susceptible to
enzymat i owoi20p/Bp@8i Ng i n serum Consequently, for sonepapmiB20atdosss (for
exanpl e, where the inflammuation under treatnent is chronic, such as in

aut oi mune gi 3aa%ERNittERR A BN UNSMTBYHiHEm WARlIrdRs oPhapstidees, and a
nore stable conmpound wth 10 simlar anti-inflamatory properties nay be

superior. Asogrpotgnd teadramimogligarinitlys wigh swedhcanpliok acy salesheins (ach otis

derivatives of (.S)- 3: ndegc- 10- enoyl),.- am nqgl ut ari m de .have been tested
for their seyiatier Ry tir TBoSrs iRy Vit e el 88 RHE, o

(S) - 3- (undegnikBglateiydile el AR HcRRY BEAishade GtRissedalBodiRkusivlyshabl e in
human serum for at |east 7 days at 37C, but has considerably 15 reduced

pot ency dongrampogngdi withsimeplplineasand bravckedialley] sd¢chaineh fami |y of stable,
broad spectrum chenokine inhibitors (BSCls) are the 3- am no caprol act ans,

L 2, e GBI RORLARL I H 80 36 et AR TH:Sas E0G0AT3702 and

W)2006/ 0161 wev urt’her use I~-1n nmat’ory co s have
al so been genematieting bpening fevendn aConsehaaitBrforsbinh agplidadorntfor éxampkf) si ze
(see for exanppl e W2006/ 1,3438(2%. Q her npdifications to.the | gct amring,
i ncl udi ng | Whers dircinflammBaton BpesT Sepionaat Sridralic pRFb iR giAimIge §i568%Ms | al so

yield co ”Dglgg%co}‘ﬂrﬁoﬂn&ﬁ%)( H&E%‘(/E B}fti:(u%ﬁﬁg?érﬁés, g{f@gﬂL&e st4DIR ABBHOdRLARK and

W)2006/ 085 general , ese ear stu ave denonstrated that
t he BSCl10actimvlat anti-mflamnfatony ropBtiesnmayhlee supkraul e by the cyclic "head
group” (a 3-amno lactamor imde) and defined, to an extent, the

structural lLimtations for .activity or exanpl e ul ky. subst.ityuents on the

7l g ni £ oghhaAPETE P B Heib PR i oys SRR hg < e

have |itt] euh8RAPd-tnoylPaioghitdritfiddhave BeSfrtestddtos thelieamhilgty d/feruml ¥nehave an
up" attached. Com:zounds with a 3-amno group, either free or

acyl "tail gro ] _

N-al kyl sutfgﬁtﬁvﬂtjlf%éhe Ghdegxornalkg (8)-pdyndacvi®-aeab getraydppysidor-dgneds pH are
conpletely | RY | s Preyi R 1 {1 8.06.11
di scl osur escq%%\qlgetelgﬁ%a\%ie ﬁ%glﬁatnhsgguwrogi%?leé?tof(ga%é%grfpgébﬁ%%ﬁg { %érjiﬂﬁ "head
group” t1¥r odiicedipdpiney asinpared swihfthe parestal molee@eor car banate |inkers.

One such family of stable, broad spectrum chemokine inhibitors (BSCls) are the 3-
amino caprolactams, with a seven-membered monolactam ring (see, for example,
W02005/053702 and WO2006/016152). However, further useful anti-inflammatory
compounds have also been generated from other 3-aminolactams with different ring

20 size (see for example W0O2006/134385). Other modifications to the lactam ring,
including introduction of heteroatoms and bicyclolactam ring systems, also yield
compounds with BSCI activity (see, for example, W02006/018609 and
W02006/085096).

In general, these earlier studies have demonstrated that the BSCI activity is conferred
25 on the molecule by the cyclic “head group” (a 3-amino lactam or imide) and defined,
to an extent, the structural limitations for activity (for example, bulky substituents on
the ring nitrogen are detrimental for activity, but variations in ring size have little
impact). To be active as a BSCI, this “head group” must have an acyl “tail group”
attached. Compounds with a 3-amino group, either free or N-alkyl substituted, bearing

30 apositive charge at physiological pH are completely inactive as BSCIs. Previous
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While the structure of the "head" group and linker are critical for BSC
activity, it has been shown that a wide variety of "tail groups"” can be

sel ect ed wt2bh11osteoaf f ecting the 5 primary pharmacol ogy etTtids2ocionpssand, at
| east in vitro. As a result, nodification of the "tail group” has been

ext ensi vel Yilgedhds 599&%13&@3{ B RAY B AL IRIRE HPAR h&RkoRpOPer L es Of

t he corrpounds. anges Int structar e "tail group"“can, for
exanpl e, chihrgghtsimeplpamnde; yulfoatredg Lraxetr abdbhmata lokesxcreti on, nodify the
phar macoki netics or oral bioavailability, and thus act as the primry

determ nant__of the 10 Al [ ties of a, sel ected,co d.. Al t.hough the
uni verse of \.’\%E}g ér?ebsi“élcmlr%hgr 8%33 BT %ﬁ’cﬂm linerare 8?“0%%5{?53@‘1“ Vit ‘P@ >

sui tabl e anpRalsaGWAMat B 38k CHrRPSS “thif g\oRPY” dadt@QelestedWithl it hffedtimgake have
been described as preferred. In sonme cases, structural features of the

"tail grdupprihatyehpeeacologyefithid eompond et ilasstria yiteo.t Ada prsubinmgdifratpmef
activity of  the.am ngl,actam ¢ ound. t | mhe is
The i nt 7 odulbei B Bris S oeh STRRR el BT BRH AR e LA
ar r angenent papertib€oXhe cahpOhds & Ntz gesinttResthtlre gf G tailt grouptcapafored " key
carbon"), ich confers a 10-fold increase in potency as fiay BSCl, at | east
in vitro, cowmmleghingedhe piimerToris Al FawPolismier sycrotion, madilyshe i t uti on. For

exanple, 2'2' - dinpeth 3- am I i - f e
ot ont as. aPapedRiteRt: S5 EL AR, A BRI & AFbARuL koS
t han dodecaAnDME Broparties of ap¢lettad tanpguad. di scl osed previously in
W20051053702), or indeed any other related conmpound with a |inear alkyl
“"tail group", The jncreased.potency for branched al kyl_-tail. groups" is
restricted f‘gh‘b"rggﬁhﬁ}“ﬁ@ieré? ofﬁ Sgﬁle ﬁ%‘ig’f(’iu%aknoé""sm-reta};‘ BSCPactivily for

di met hyl dodggabR%hids1adhRChaR] Soasd aivérs 188e IR “RAl &8lpd e béw | i near

al kyl 25 analogs. In other cases, strucftural features of the "tail group"
have been i desntibddi asgrethireh hrsomesaassi strustirali featuranof thee tai AvED physdicen es.
For exanple,, the pivoyl "tai roup” . .

2' 2' - di net h@ﬁ?}}%ﬁﬁ‘dﬁ%’;‘i%?}ﬂ%ﬁ? hﬁ&’gl?e&“‘& Pﬁ&? S Qfhy wainplectam.compon Bg’ct ed,
and par t{LUulrR¢ st vk aldteexafiphd IWakEtro@@tioploREL diesbstifutivh] withal ecul e (as
di scl osed 30 previously in W20091016390). In particular, the pivoyl group
i s resi st antetrekedsalppd gBanaspEnt Hhe 2 aearben esatrg imthedail gioup Aheso-satledygy

therefore 09%554’4;%5@9 £ 1%?&%'4 sdh o%gggsrfis@tﬁgm@ist i*a%fr%' ife of
t hi s conpound. mer ked Gontrast, oOtner possible "tail groups"” have
general | y begfipdreb® frehitel soathouhdilackig?i? edisasupoiond Fonetdmpde, @ 2Zirar (sp2)
carbon centre at the 2' position

h as. 5 .
odecs 2+ 3 EimsdniensoBap BRACCAR HETES 18T RIAPgre RSiE HBBSELR e Bsc s
than conpougfisp Widdhob@THPSPANCH It HERAREy fakYbdicpbyr.0r oups: - Similarly,
e original libra

the data fromt ?/ of glutari mdes suggested that aromatic
rings at themopasolactam (aedisclabalbprevibssinm WADI005/083302cer indeedray odteral . |

2002, J Med em 45: 30-.370).. Taken.toget hgr,.these t findings e led
to the reasﬁ%ﬁin%orﬁ%% 1f %?‘?‘Fﬁ‘é?ﬁiﬂi tﬁ@%ﬁ?@?a‘rrghe mcrease&,\gowncyqlopgran&ae\é
alkyl “tail groups” is restricted to branching at the 2’ position — 3°3’-
dimethyldodecanoyl-3-aminocaprolactam is no more potent than the linear alkyl

25 analogs.

In other cases, structural features of the “tail group” have been identified which are
associated with improved ADME properties. For example, the pivoyl “tail group” of
2°2’-dimethylpropanoyl-3-aminovalerolactam contributes to the unexpected, and
particularly favourable, pharmaceutical properties of this molecule (as disclosed

30 previously in W02009/016390). In particular, the pivoyl group is resistant to
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10 with aromatic "tail groups", such as benzoyl or substituted benzoyl,
woul d not be useful as BSCls. As a result, previous disclosures of
conpoundswoizbhy/B$96 activity have all excluded such ar owatrigB20t1@iobsegr oups” .
The present invention discloses a series of 3-am nol actam conmpounds with
aromatic "tai - r J Iofid B HSi N
e compoun o B TR b e
as for the thieatmmnindof inflanmmtory di seases. Surprisingly, all of the
conmpounds as set out bel ow have substantial BSCH activity (greater than

either 2',3 '-unsaturated acyl 3-amnolactaps or benzoyl am noglutarim des).
20 1 one’ abppbtegeoRist ouRERprae Tl ar s Ry kmaals Bl RS, e
i nvention i SoexaipR) YoElpOindd &AET @plaha(5p2) @atbbh cerftfe @ tIRNZT FORERM(5hl dsy
acceptable salt thereof, for use In the treatnent of an inflammtory

di sor der :5 P8eBSA’ MhEro¥peamuwcanrplagtagy hgvemarkpgly lower potency as BSCls than
2011/ 154696P 0] rej I A T d ; [ S an
i nt eger fro%%éﬁ%gwhéggggéﬁm gsgéul?la‘etgdn%}%@?alz)g} Ogggl]p%ﬁ@gﬁé’ttb Séltla rﬁ‘g’“{cz C3,

CA3 C5 and/ @e doigirad liblagy beglayakintid&Guggescbddhal assrRatid mMgarat e bpesiidredegr oups
substituti ng]tst he benzyl ring independently selected fromany one of the
P 21%@%# 1@5

group consi 3 ﬁ‘&’sﬁ\“?ia_ 1@9? actiyg|(bex &hAl, Medthym ,45%%) Téﬂ“ﬂbxy.,

am no, amn - ’ ; i so
fhats ottt hAFROh Al hay Bl REK re @i RERRo bl urkAGILRERY| 20
unsubst i 1t edtharorhatic‘Baib plospst, stahchswieh#oyhnr supstited, beatdydyxyouldmbhios

am noal kyl , ami nodial kyl, or hal ogen group, then C3 is supstituted with a
hal ogen gr oﬂﬁg‘léﬁ%ﬁ{%n’%ﬁr‘f%‘g’ B AP 8PFlﬁ8“r@?F‘@5“%8§%€1tE?3§|(ﬁﬁgﬁ'ﬂ§¥i t ut ed,
and C3 is upswhstddiiied s@h drématbsthil gdupsh. W th an al kyl, hal oal kyl,

hydr oxyal kyl, hydroxy, al koxy, am no,” am noal kyl, am nodi al kyl or carboxy

group, then C4 is substituted with any one of the _ )
The present invention discloses a series of 3-aminolactam compounds with aromatic

“tail groups”, as well as pharmaceutical compositions comprising the compounds, and
15 medical uses of the compounds and compositions such as for the treatment of

inflammatory diseases. Surprisingly, all of the compounds as set out below have

substantial BSCI activity (greater than either 2°,3’-unsaturated acyl 3-aminolactams or

benzoylaminoglutarimides).

20 In one aspect of the invention, there is provided according to the invention is a
compound of general formula (I), or a pharmaceutically acceptable salt thereof, for use

in the treatment of an inflammatory disorder:

= 0
NS | HN
x/\ NH
k
o n
@
5
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15 group consisting of: al kyl group, hal oal kyl group, hydroxyal kyl group,
and carboxy group. The carbon atom at position 3 of the lactamring is
asymet riwoant/sesequent | y, the conpounds accordi ng toprCheREI®0863

i nvention have at |east two possible enantionmeric forns, that is, the "R
and "S" confjgurations. The present invention enconpasses 20 each of the
two enantioneric forns and all conbinations of these forns, including the
racem c "RS" mixtures. Wth a viewto sinplicity, when no specific

confi gur at i ois dnsnegeviomi tode structural formula, it shoul d be understood
t hat each of the two enantioneric fornms and their m xtures are represented.

Further proyvided s conpound of formul a ' or a pharmaceut jcghly
accept abl e %5%“‘2%%%&?%@3?% Betpreﬁglém}%mf H‘é&b?')edaft%%ur?tss S%éunq%?gﬁ(?zl’ abﬁ’?réa“t’ ory

di sorder: 6CPSRB&HACNBPtheBRAS @inpf ddded 8.06.11 (1') wherein n, k and X are
defined as for general fornmula (I) conpounds above. Compounds (1'),

havi ng t he &S)-Qonfi guration at the stereocentre, are 5-100 fold npre 5
potent ass aXmedlirear Rrbrapehed gRyunsiabstiteing the benaybring mdepgdgailinselectis
invention a i t . (1), or a
phar maceut | gAY SHe BE e nt SR RlinZof VA ARy BEUERTA ORIy

medi canment  4lRoxy, Aming, aalimeatityl afmiaodialkyy], aantakprapd dalogeder :  10(1) wherein n
is an integer fromlto 4; k is an integer fromO to 5, representing the
nunber of groups substituting C2, C3, C4, C5 and/or C6 of the benzyl ring;
and 15 X ar%“tﬁit}#’eparf’v‘é? M¥:anched groups substituting the benzyl ring

i ndependently sel ected

when on the benzyl ring C,, Cs and Cg are unsubstituted, and Cy is unsubstituted or is
10 substituted with an hydroxy, alkoxy, amino, aminoalkyl, aminodialkyl, or halogen

group, then Cj is substituted with a halogen group; and

when on the benzyl ring C;, Cs and Cg are unsubstituted, and Cj is unsubstituted or is
substituted with an alkyl, haloalkyl, hydroxyalkyl, hydroxy, alkoxy, amino,
aminoalkyl, aminodialkyl or carboxy group, then Cy is substituted with any one of the

15 group consisting of: alkyl group, haloalkyl group, hydroxyalkyl group, and carboxy
group.

The carbon atom at position 3 of the lactam ring is asymmetric and consequently, the
compounds according to the present invention have at least two possible enantiomeric
forms, that is, the “R” and “S” configurations. The present invention encompasses

20 each of the two enantiomeric forms and all combinations of these forms, including the
racemic “RS” mixtures. With a view to simplicity, when no specific configuration is
shown in the structural formula, it should be understood that each of the two

enantiomeric forms and their mixtures are represented.

Further provided is a compound of formula (I'), or a pharmaceutically acceptable salt

25 thereof, for use in the treatment of an inflammatory disorder:
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fromany one of the group consisting of: alkyl, haloal kyl, hydroxyal kyl,
hydr oxy, al koxy, am no, am noal kyl, am nodi al kyl, carboxy, and hal ogen;

w t h t he woauiisB4ddpat : 7 P66854. WO1. Spec as filed 8. 06pt1/GBrEMOOSE3t he
benzyl ring C2, C5 and C6 are unsubstituted, and C4 is unsubstituted or is
substituted with an hydroxy, am no, am noal kyl, am nodi al kyl, or
hal ogen group, then C3 is ted wth a hal @yen group; and when on the
benzyl ring C2, C5 and C6 gre unsybstituted, and is unsubstituted or is
5 substituted with an al kyl hydr oxyallkyl , hydroxy, al koxy,

am no, am noal kyl, am nodi a k&g , en C4 is substituted
with any one of the group nsTsti ng gr oupNHhal oal kyl group,

hydr oxyal kyl group, and carboxy group Addi t\onal I/y provided is the use
of a conmpound of formula (1'), or a pparnaceuti 10 acceptable salt
thereof, in the manufacture of a medicanent for the {reatnment of an
inflammatory disorder: (1') wherein n, k and X are defined as for general
formula (1) above. 15 Certain conpoundslw§ve been found to be novel per se.
Thus, in another aspect of the inventio%, there is provided a conpound of

general formula (I):
wherein n, k and X are defined as for general formula (I) compounds above.

Compounds (I'), having the (S)-configuration at the stereocentre, are 5-100 fold more

5 potent as a BSClIs than the (R)-enantiomer of the same compound.

The invention also provides the use of a compound of general formula (I), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

treatment of an inflammatory disorder:

= o)

><: | HN

Xk NH

10 )
wherein
nis an integer from 1 to 4;

k is an integer from 0 to 5, representing the number of groups substituting C,, Cs, Ca,

Cs and/or Cs of the benzyl ring; and

15 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,
alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen;

with the proviso that:

P66854.WOO1 .Spec as filed 8.06.11



(1) wherein P66854. W01. Spec as filed 8.06.11 Kk is an integer from1l to
5, representing the nunber of groups substituting C2, C3, C4, C5 and/or C6
of the bewaywbiwisa@s when n is 1 or 2, X are |linear or bramadsdiignossps

i ndependently selected fromany one 5 of the group consisting of: C7 or

higher al kyl,, gtllx y:t}&(&yl\ﬁntg CCZmPC(, Eﬁle%gﬁbsa{ulféﬁl afld @k’@un@ﬂ&'ﬂﬁﬁé’@&kﬁu with

a C7 or hig er rou greater al am noal kyl wth a C4 or
hi gher al kykubgﬁmtml,wmlmrnbydirak)kyalkawiéﬂnmmmrﬂdodkylhargh@ﬂladﬁ)kydr hgtagens, and
carboxy; and when n_is 3 0 X.are |linear or branched groups

i ndependent Busdherfeth *P%Pﬂ"ﬁﬂ?‘“@r?eha&‘?gepl’%o‘ﬁ’ké‘ consi sting of: alkyl,
hal oal kyl , hydroxyal kyl, hydroxy, al koxy, am no, 10 am noal kyl

ani nodi al lewheﬁéﬁ anﬂ@ﬂlg%l Qgﬁﬁld CWhfefunbittifitad hedCl Eainsum&ﬁedloﬂ i§ 3 or 4
and on the benzyl rin are unsubstituted, and C4 is

unsubst i tut wsotutadswelmmalkvuhelaakhyt hydmxwwlo&xdrow, bkoyy, aminAo, ani noal kyl |

am nodi al kyl t.hen i S I

group; 15 \)//\HEH‘ ﬁlklyg aﬁ%"rd‘%{(glnd CBTPOFH & Qﬁlght;f/: %b St%%%%t%%&g iy C%'% o
unsubsti t ut gfb pBAkiserhg oF: ARFIURSHD, heloalkyDgrous, mhs(tyam(tyt @@uw dnld cafboay kyl ,

hal oal kyl , droxyal kyl, hydroxy, al koxy, am no, am noal kyl, am nodi al kyI

or carboxy gnmnp t hen C4 is substituted wth any one of the group
consi sting of: al kyl group, hal oal kyl group, hydroxyal kyl group, and

carboxy gro F & bhoxy, ticall
3 _trifl uor %&@g{tﬁﬂ?u}?gm‘(@%& }[inﬂlg%_St% §<f| d né%rﬁﬁ&‘ﬁﬁ of fthhu e Blarmaceutically
10 acceptable salt thereof, in the manufacture of a medicament for the treatment of an

inflammatory disorder:

= O
N | HN/,,,
X/\ h,. NH
k ; ’/
O n

@)
wherein n, k and X are defined as for general formula (I) above.

15 Certain compounds have been found to be novel per se. Thus, in another aspect of the

invention, there is provided a compound of general formula (I):

= | 0
x|\</\ HN\&{NH
O n

(D
wherein
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provi ded that the conpound is none of the group consisting of: 3-(3'-
trifluoronethyl benzoyl am no) - caprol act am

3- (4' - metwyl2bemzegekam no) - capr ol act am PCT/GB2011/000863

3-(2' -am nobenzoyl am no) - caprol actam 3-(3', 4" -di met hoxybenzoyl am no) -
caprol act am, : 3o (i ooer - 1tiglut - butyl -4' - hydroxybenzoyl am no) - caprol act am
3-(2',4" - gglscaﬁnrrlggteﬁ%x@%ggztgﬁ am no) - capr ol act am

3- (3" - nmet hoxybenzoyl am no) - caprol actam 3-

(4' -trifl uok cretihtegerefnoroyiitadi repyeseripigghanumbgr of groups substituting Cs, Cs, Cq,

3-(2',3 ,4" -triyethoxyhenzoyl am no)- caprol actam
3-(2' .6 -difi ﬁ%ﬂ‘grn@t ﬂyﬁ’ﬁg’ﬁﬂé}r‘% no)-caprol actam 3 -(2'- 9
P66854. W01. Spec as filed 8.06.11 fluoromethyl benzoyl am no)-caprol act am

3-(2' - am nowRBer MY 6XY -+ are lifRh ot Br@they b@ih kdepaidem] psd étiad Bl any one
3-(3',5" -di net hyl benzoyl am no) - caprol actam Al so provided is a conpound of
formul a (P)of the Broupisersstingpl: &7 anger xlkyhdalpatkyhwithiiee o mend BKYG@RER-al f or mul a

(1), provid ound i f the p i St :
(9373 - o URlA SRR EReaS S RS, Sl b AP RBTAS W oo
(S)-3-(4" - nphhyilkbegnooy,| anhodi)ikgbpith a6 CafhigkAlkyl groups, and carboxy; and

3-(4' - met hoxybenzoyl am no) - caprol actam (S)-3-(2'-carboxybenzoyl am no)- 10
caprolactam  and, (S)-3-(3',.4",5 -trinethoxybenzoyl am no) - capr ol act am
V02007 0033BEG" F Bt e S L GBSO BN CoGR RS BB B06. as
moducl at or syffe gfdﬁhtcoﬁﬁaﬁ&lt&r Ay VRAILANS!, h{diBk JREY 12k RIrGATRAKGRGSnGhS, used in
the synthesis of the diaryl am ne-contai ni ng conpounds. Any overlap of the

i nt er medilat aninoallyl)actenddsalkydy ednhoxyi, sad balogea; f rom t he present invention. 15
EPO462949 together with the related publication Angelucci et al., 1993, J
Medi ci nal Chﬁﬁi str V.Bg' 512-1519 teach 7-nenbered 3-acyl am no | actans as
enhancers of' é}}fr I nl(j gﬁl menory. Any overlap of specific conpounds [such
as (R - and (S)-3-(3" - trifluoronethyl benzoyl am no) - capr ol act am

(S)-3-(4' - nehérox y8eozdyddn the benddpinglBeC amd @nate BYub3tiued, and Cy is

4' |5 -trinmethoxybenzoyl am no) - caprol actam or generic 20 c ounds (notably
where n=3 i ¥suBHSuiadhasisspbyidued mathraghydroxy, alkeXia saying. a(qm‘)a?lg?g’cordi ng to the

present i nvgptio@Rlk A hh lolip! e €, FAAGHIRNCS With {RIGRK Hbgg! ai med from
t he pr esentﬁﬁnvelntkl on. J%ggrgéllggﬁ’z sl?sél oses the ﬁr epar a%}?éoérill %?
5,6,7,8-tetrahydo-4Ht hi azol o[ 5, 4-b] azepi ne derivatives w th potassium
channel lct whert n &3 erct and ¢erythebenzyl sig &k, @nand§paruendistrated, agd Cs is

unsubstituted or is substituted with an alkyl, haloalkyl, hydroxyalkyl, hydroxy, alkoxy,
amino, aminoalkyl, aminodialkyl or carboxy group, then C, is substituted with any one
of the group consisting of: alkyl group, haloalkyl group, hydroxyalkyl group, and

carboxy group; and
20 when n=3, X is other than 4’-methoxy, 3’-trifluoromethyl, or 3’,4’,5’-trimethoxy,

provided that the compound is none of the group consisting of: 3-(3'-
trifluoromethylbenzoylamino)-caprolactam, 3-(4'-methylbenzoylamino)-caprolactam,
3-(2'-aminobenzoylamino)-caprolactam, 3-(3',4'-dimethoxybenzoylamino)-
caprolactam, 3-(3',5'-di-fert-butyl -4'- hydroxybenzoylamino)-caprolactam, 3-(2’,4'-
25 dimethoxybenzoylamino)-caprolactam, 3-(3'-methoxybenzoylamino)-caprolactam, 3-
(4'-trifluoromethylbenzoylamino)-caprolactam, 3-(2',3',4'"-trimethoxybenzoylamino)-

caprolactam, 3-(2',6'-difluoromethylbenzoylamino)-caprolactam, 3-(2'-

P66854.WOO1.Spec as filed 8.06.11



P66854. W01. Spec as filed 8.06.11 Various internedi ate conpounds (notably
where n=3 in conpounds of generic forrmulae (1) and/or (lI') according to the
present iwoentiBmosare used in the synthesis of the deripeatdB2es,/0068sy
overlap of the intermedi ate conpounds is hereby disclainmed fromthe present
i nvention. The prjor art also discloses_specif], onpoynds, for exanple:
L3 et ety penavisy RO KRSP Aty 12 -amier bIAR Lk hi kav et al.
(1996) ChenhedlinHniRE R proattadAd (D, F4HimeP{bersbhTimino)-caprolactam.

3-(2' -am nobenzoyl am no) -caprol actamis disclosed in Uchi kawa et al. (1994)
J Heterocyclic Chem stry 31: 877-887;

10- ( S) - 3- ( 2Alse provadsdoe a zoppanndhef) formpledl’lict am i s di scl osed in Bel yaev
(1995) Tetrahedron Letters 36: 439-440;

3-(3 -trifluoronethyl benzoyl agano) -caprolactam (in both (S)- and (R)-
forms) and (S)-3-(3', 4',5! bt hoxybenzoyl am @o) - caprol actam are

di scl osed in EP462949A1; 3 fl uor onet hyl bemzoyl am no) - caprol actami s
al so 15di scl osed in EP35185b
3-(3',4" -di met hoxybenzoyl a Q ap oI.'HQH%hB
hydr oxybenzoyl am no) - capr oKgctam 3-(J¢', 4' -di”
caprol actam 3-(31-nethoxybenzoyl am
trifluoromnethyl benzoyl am no) - caprol agham 3-(2
20t ri met hoxybenzoyl am no) - capr ol act am

3-(2',6" -di fl uoronet hyl benzoyl am no)- caprol actam and
3-(2'-f|goronethylbenzoylanino)-caprolqﬁgan1are di scl osed in JP03206042A,
3-(2' -am no- 3' - hydr oxy-4' - met hyl benzoyl am no) -caprol actamis disclosed in
Kaneda etal. (1968) Chemi cal & Pharmaceutical Bulletin 16: 480-485; and 25-
3-(3' 5' - di nehérginbye kaog Xaare definedhiperein fort gameiab fatinaitd @sed in the Aurora
Screening Library Catal ogue published on 10 March 2010 (Order No.

ACTARCTE 701§ro%§m1r§1ep‘cgﬁrpoun ison% g%? &%A'g%up consisting of: (S)-3-(3’-trifluoro-

methylbenzoylamino)-caprolactam, (S)-3-(4’-methylbenzoylamino)-caprolactam, (S)-

-di-ten-butyl -4'-
nzoyl am no) -
3-(4'-

3-(4’-methoxybenzoylamino)-caprolactam, (S)-3-(2'-carboxybenzoylamino)-

10 caprolactam, and (S)-3-(3', 4',5'-trimethoxybenzoylamino)-caprolactam.

W02007/0038669 teaches diarylamine-containing compounds and their use as
moduclators of c-kit receptors. Various intermediate compounds are used in the
synthesis of the diarylamine-containing compounds. Any overlap of the intermediate

compounds is hereby disclaimed from the present invention.

15 EP0462949 together with the related publication Angelucci et al., 1993, J Medicinal
Chemistry 36: 1512-1519 teach 7-membered 3-acylamino lactams as enhancers of
learning and memory. Any overlap of specific compounds [such as (R)- and (S)-3-(3°-
trifluoromethylbenzoylamino)-caprolactam, (S)-3-(4’-methoxybenzoylamino)-
caprolactam, and (S)-3-(3', 4',5'-trimethoxybenzoylamino)-caprolactam] or generic

20 compounds (notably where n=3 in compounds of generic formulae (I) and/or (I’)
according to the present invention) mentioned in these documents is hereby disclaimed

from the present invention,

JP03206042 discloses the preparation of 5,6,7,8-tetrahydo-4H-thiazolo[ 5,4-b]azepine
derivatives with potassium channel activation activity, for use as antihypertensives.

10
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11 P66854. W01. Spec as filed 8.06.11 However, none of the above prior art
conpounds have been shown to have BSCI activity, or to be useful for the

t r eat nentwof20imfsh@emat ory di seases. As a result, conpourds/aheciloossd in the
prior art docunents nentioned herein in no way teach or suggest our
unexpect ed {Lndi : esdipst int ] ms and 5
anal ogs as gé‘?l r?ggtehg?fle?t%Qﬁ?@é@éﬁﬁrﬁgﬁééact I @l%&ﬁqgﬁ%g (ﬁggﬁ%ﬁ?or art
conpounds afoemhblae ¢)yandios A’ pacredling to theptekent iraeptaor) ané usedeén thewsgnthesinof t her e

i s provided a pharpmaceuti cal, copposition.conprising, as .active i edi ent ,
a conpound iPEHCRYALYES. fHp] 91@8‘%8%‘@,“8?“%@‘15?\58%%‘5@?i‘stléﬁri’liy &alé%{%‘&eag{(’é“ sal t
t her eof , anﬂe%}esgﬁqlg\;enggﬁ:_ pharmaceutical |y acceptabl e 10 excipi ent and/or
carrier. By pharnaceutically acceptable salt is nmeant in particular the
addi tion salts of inorganic acids_such as hydrochloride, hydrobrom de,
hydr oi odi5deThespriqrtaat adso ¢isclessh apesificiqprppsipiaier exampii:trate or of organic
acids such as acetate, naleate, fumarate, tartrate, succinate, citrate,

| act at e, met hanegul.ph e aak Pl ARat, rate.
Al so within the %g%)&8@%’}%89%&“3?&%%?0%02%?F%‘%?CI%%gﬁE?j ey cgﬁﬁglg(]?s?gg, are
t he sal ts for nedChémitnl® Pharmatetiti@ Balletingd: @079Q0a%;si um hydr oxi de. For

ot her exanpl es of pharnaceutically acceptable salts, reference can be nade

to "Salt selection for basic drugs" (1986) Int. J. Phar 33:. 201:2L7. The
phar maceutical” ¢ %@‘P?%Z%WB’g???PTPﬁ@ta%‘UF Qfsﬁ*os?a‘_i g‘omﬁ?}gf,‘a“{ao‘?’ a&iﬂ%‘ﬁe‘
powders, 20 granglRsc LA Refisirydh 3iMgeapsul es, |iposomes or |
suppositories. Appropfiate soli1d supports can be, for exanple, calcium

phosphat e, magnesi um stearate, talc, sugars, |actose, dextrin, starch,

gel atin,1@el | ul 0$8)-3+(@'tdasHoxybénzayleseno)sapiolastavaisishsojened iy Belyaey P8k,

pol yvi nyl pyrrolidin nd X.. QX her ,appropriate pharmaceutically acceptable
exci pi ents and/ o?etﬁagﬁﬁgﬁog%sﬁg gg& Q%@Wﬂ to those skilled in the art. 25
The pharnaceuti cal conpositions according to the invention can al so be

presented in l-i q8u(3t-tidluBtonictliylBeraoplaming alapiolwnsy (iaotis{Synmd Risfoens) ons or

syrups. Appropriate liquid supports can be, for ex | e, ter, organic
sol vents such asail Pe¢ar@> 4o -tgWg@p(gpenggylg\@mo)-ggprp}%é?am Wlﬁ?ﬁ?f%%d M n varyi ng

proportions, in %}?4@94%1; nggggfgﬁiugfonqaﬂma{}qﬁ £ Apiadidin @e0gy @l formul a

(I') and formul a for O uses according to the invention nay be
sel ect edl¥ rom t héisgosadpn EPASi &36A2g of : 12 P66854. W)01. Spec as filed 8.06. 11

- 3-(3',4'-dimethoxybenzoylamino)-caprolactam, 3-(3',5'-di-tert-butyl -4'-
hydroxybenzoylamino)-caprolactam, 3-(2',4'-dimethoxybenzoylamino)-
caprolactam, 3-(3'-methoxybenzoylamino)-caprolactam, 3-(4'-
trifluoromethylbenzoylamino)-caprolactam, 3-(2',3',4'-

20 trimethoxybenzoylamino)-caprolactam, 3-(2',6'-difluoromethylbenzoylamino)-
caprolactam, and 3-(2'-fluoromethylbenzoylamino)-caprolactam are disclosed

in JP03206042A,;

- 3-(2’-amino-3’-hydroxy-4'-methylbenzoylamino)-caprolactam is disclosed in

Kameda et al. (1968) Chemical & Pharmaceutical Bulletin 16: 480-485; and

25 - 3-(3’5’-dimethylbenzoylamino)-caprolactam is disclosed in the Aurora
Screening Library Catalogue published on 10 March 2010 (Order No.
K07.167.701; CHEMCATS Acc. NO. 0015557046).

11
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(S)-3-(4"-nethyl benzoyl am no) - caprol actam and

(S)-3-(3",5" -di met hyl benzoyl am no) - caprol actam and pharmaceutically
accept ablwo2aivs4dober eof . 5 Exenpl ar per se conpounds ofpctraB20 g6 0N
according to general fornmula (I'), and/or exenplar conmpounds according to
general on " Hthibybd hofh hOREMbrick o cbBPoIRANGEL bitASho BRI RAEEL e

i nvention, nay be’selected p consistin

(S)-3-Fl uoraetM(yZemod:{enpeful ﬁ)rnhét-rgdtx)lbﬁtrufamﬂaiﬂnatb@ dlseases. As a result,

E gg i E: 38; gor%l_pétgldé;é |05%4 g péo{,&l}rg geng?{sggentloned herein in no way teach or
(S) - N-(2- OxgpidRgrdud 'uﬂe)gaegt%%l fﬁld%{grthz{tlth@élwtﬂ)’)ll)sgﬁﬁm@a @&inolactams and

(S)- N (2-0xopiperidin- trifluoromnet hyl)benzam de,

(S)-N-(2- Dxamlpgrasdieﬁnal erginzhage nsetuluBS Clrastimgy, )abémlzeapnqi@rt cbBpounds are
(S)-2,3-dif Ei 1% - oxopi peri di n- 3-yl ) benzam de,

(S)-2, 4-di f ﬁr(? HEREEGxRopi peri di n- 3-yl ) benzani de,
(S)-2,5-difluoro-N(2-oxopi peridin-3-yCbhenzani de,

(5) -2, 6-di f linSicPhdtabpecOSPRE PBFehtbm tRery (d1067ided 8 harmaceutical composition
(S)-3,4-difluoro-N(2-oxopi peridin-3-yl)benzam de, 20

(5)-3,5-dif pg@p@smg,(aza@)&‘@pmg@dlqm,@-cgngp@am@rrﬁe@é defined above, or a
(S)-3-(3' -

(S)-3-(4 - Ephé/ ggnlé%él g%ab%%ﬁﬁg}%y%)fg%?ﬁt deast ogte (Pharmaceutlcally acceptable
(S)-3-(410 Bukq‘blbemtﬂxdr&ma) t et rahydropyri di n- 2- one,

(S)-3-(4 -tert But ylI benzoyl am no) -t etrahydropyri di n-2-one, and 25
cctept o o ATRTHBHGRTY i A i U s gt 211

(S)-4-Fluor 910[}%2(11?0 SAQPIURE bl H%r&}oéqlb{x‘iﬁ’ee RS @BbAENIUS @hﬁﬁod‘i&@‘éﬂlpﬂ&e( S) -
3-(4' -fluorobenzoyl amno)-te rahydropyrldl n-2-oné ( see Exanple 3 bel ow).

13 P66854. V\Dbd_spsgecdlabosphatedw ndGiteldr of Exgampd anidspech seacstatg aualehte,of t he
i nvention a%l? gtlent%rtra?e %ﬁgcefrrla ¢, c1tratg1'iac6%at£: | r}wtﬁane(sulp%bnate p-toluenesulphonate,
15 palmoate and stearate. Also within the scope of the present invention, when they can
be used, are the salts formed from bases such as sodium or potassium hydroxide. For
other examples of pharmaceutically acceptable salts, reference can be made to “Salt

selection for basic drugs” (1986) Int. J. Pharm. 33: 201-217.

The pharmaceutical composition can be in the form of a solid, for example powders,
20 granules, tablets, gelatin capsules, liposomes or suppositories. Appropriate solid
supports can be, for example, calcium phosphate, magnesium stearate, talc, sugars,
lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl
cellulose, polyvinylpyrrolidine and wax. Other appropriate pharmaceutically

acceptable excipients and/or carriers will be known to those skilled in the art.

25 The pharmaceutical compositions according to the invention can also be presented in
liquid form, for example, solutions, emulsions, suspensions or syrups. Appropriate
liquid supports can be, for example, water, organic solvents such as glycerol or

glycols, as well as their mixtures, in varying proportions, in water.

Exemplar compounds according to general formula (I) and formula (I’) for medical

30 uses according to the invention may be selected from the group consisting of:

12
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and/ or exenpl ar conpounds according to general fornmula (1) and forrmula (1")
for medi cal uses according to the invention, may be selected fromthe group
consi st i ngoahi1/1:8963- (4' - Et hyl benzoyl am no) - azepan- 2- oneCTHEB2011/000863
(S)-3-(4"-Butyl benzoyl am no) - azepan- 2- one,

(S)-3-(4"-tents-Bu I38ka ; 2aPne,

(S)-3-(4' - oy e%%% am?é(%%f{l&%z)sgﬂ_%%e%ﬂ]é’%n@

(S) - 3- (4' - AN)B-BE5izbmethylbeozoedaspajiciprolactamand

(S)-3-(4"-Cctyl benzoyl am no) -t et rahydr opyri di n-2-one, 10 and
pharmaceutically acceptable salts thereof. Exenplar conpounds according to
general forgd fhatrthdcelREallfREESRAbIEISAS tRGEST di ng to the invention, may be
selected fromthe group Consisting of: (R)-3 -(4'-Butyl benzo vyl

am no) -t eét rahydrop yri din-2-one, 1

5

(R -3-(4"-tert-Butyl benzoyl am ng),-t.et r ahydr opyri di n- 2- one ng,( -(4'-H
exyl bt e Blzoyﬁxeﬂ’ﬁ?l?f rtﬁ;e." f%g@ﬁ?gfgg?ﬁel Yer??iﬁi{%ﬁced?%gﬁg‘;%ﬂgaﬁg%?fﬂ% @a)lét@d/gr
acceptabl e o fipend ab gbfdralSEraelaPD And % 1 fonufebicklon
according to gep?laerr(?l p]ép(r)trhr?ﬁ a él )g, agnlgi/rgie@ég fggle)f}rrgl a? cuorrpg)gndsﬁaccor ding to
gener al f or#¢P acqErging AERMCB PN, JRASOE iTFED the STeMP ¢ANGBHDE BH, may be
(R)-3-(4"'-Cctyl benzoyl am no) -t et rahydropyri di n-2-one or a pharmaceutically
accept abl e saqlit reok. > ) .
(R-3-(4"- Bﬁ?)%l lgg%?o]sggr%xé_ ?‘5‘35%2%5%?’8%"9}“.% n- 2- one,
E% - g E jr(} t@)Q[Eubrpkmf(mmggpi@aﬁiding}%/l&l:anaﬁyﬁﬂeopyr! gl n- g one, .

- 3- - Hexyl benzoyl - am.no).- rahydr opyri di n- 2-one, an
(R -3-(4'- E&W‘rﬁéﬂfi" T(%r?i"ﬁB‘)’gf‘%‘f’T%V@Eﬁné “di n2- one, and phar maceuti cal
sal ts of ea(CSBLN-@Z-@xépiBE'r"i&iH%Eyla}SfD(%‘Pf(h\lAcg{)mEﬁ\?l)béﬁéﬁﬂﬁdeQ”- According to the

invention, Inflammatory disorders ch termis used herein
i nt er change@N:(@OxhpipemdihayBeltyfletiremathel)perizamgdeded t o be prevented or

treated by éﬁﬁ@ep%g%g# 18—?-@B-zt(?rriHl‘f'olrgmgtlhlfl)%nzgxrlnli&e’, or pharmaceutically

accept abl e
15 (S)-2,3-difluoro-N-(2-oxopiperidin-3-yl)benzamide,

(5)-2,4-difluoro-N-(2-oxopiperidin-3-yl)benzamide,
(8)-2,5-difluoro-N-(2-oxopiperidin-3-yl)benzamide,
(8)-2,6-difluoro-N-(2-oxopiperidin-3-yl)benzamide,
(8)-3,4-difluoro-N-(2-oxopiperidin-3-yl)benzamide,

20  (8)-3,5-difluoro-N-(2-oxopiperidin-3-yl)benzamide,
(S)-3-(3'-Butylbenzoylamino)-azepan-2-one,
(S)-3-(4'-Ethylbenzoylamino)-tetrahydropyridin-2-one,
(S)-3-(4'-Butylbenzoylamino)-tetrahydropyridin-2-one,
(S)-3-(4'-tert-Butylbenzoylamino)-tetrahydropyridin-2-one, and

25 (S)-3-(4'-Hexylbenzoylamino)-tetrahydropyridin-2-one,

and pharmaceutically acceptable salts thereof.

The compound (S)-4-Fluoro-N-(2-oxopiperidin-3-yl)benzamide is also known as (S)-
3-(4’-fluorobenzoylamino)-tetrahydropyridin-2-one ( see Example 3 below).
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P66854 WOO | . Spec as filed 8.06.11 pharmaceutical conpositions or

medi canents containing themas active ingredients, include notably: -
aut oi mungodoseas®s, for exanple such as multiple scleresiraB2haeossoi d
arthritis, lupus, irritable bowel syndronme, Crohn's disease; 5vascul ar

di sorders iﬁ%ngﬂhwer% rc&!ﬁﬁourﬁﬁro‘?ﬂ?eri}{v&rti‘oﬁ%o‘i’hiﬁg%g&erm&%ﬁﬁﬁt lor (1),

i nfarction, “unstable angi ha pectoris, atheroscleroSis or vasculitrs, e. g.,

Behget' s syadersemgladodmpedrdsatdoeding its gereed] Woyallg (I and ormmta @9, foMégener ' s

gr anul omat osi %,F%]Chur g- St rauss, syndrone vascul jti Henoch- Schonl ei n tpur pur a
%2

and Kawasakmedicaldisesaceersiing todhe iy entigy may| tse'actﬁé’?ﬁm e &FQPnfiossisiRg &t such

as allergic rhinitis and COPD; - organ transplant rejection and/ or del ayed

graft or or@gn-fauptyivtizoRatind)AzégaRd-ode anspl ant patients; - psoriasis;
skin wounds and othér fibrotic disorders including hypertrophic scarring
(kel oi d 15f (19af4i-Buly/beadoidsinine)fagepaatld-omes f ol | owi ng general or

gynaecol ogi cal, sur | ung fibrosis, |jver fibrosis (including alcoholic
liver di sea@gj3 @r ’%fﬁﬁ@%‘? l%@iné), ‘”‘Wéf‘ﬁé‘?“"?di opat hic or as a consequence
of an under(sgimgvﬂ]&ﬂ@é&@l&ﬁhn@ﬁaz@bﬂb%ﬂa (di abetic nephropathy): or

0 The i

-al lergies. he i nflammatory di sorder may be selected fromthe group
consi sti ng 69-3a-chitamaoxlp @zepagst-Apta an¢ heunatoid arthritis, a di sorder

characteri 8@133? 4;;?’36?'%6%?52}%&@5?%&?@ﬁdiﬂ-sﬂ’ﬁéasi s, allergies, nultiple

scl erosi s, nc in ephropat hy), and formation of
adhesi ong) The above clinical indications fall under the general
definition of inflammatqQory 25 disorders or disorders characterized by

el evat ed TNEY pl’@ggpgepth_aglyyacceptable salts thereof.
Exemplar compounds according to general formula (I) for medical uses according to

the invention, may be selected from the group consisting of:

(R)-3-(4'-Butylbenzoylamino)-tetrahydropyridin-2-one,
15 (R)-3-(4'-tert-Butylbenzoylamino)-tetrahydropyridin-2-one, and
(R)-3-(4'-Hexylbenzoylamino)-tetrahydropyridin-2-one,

and pharmaceutically acceptable salts thereof.

Exemplar per se compounds of the invention according to general formula (I), and/or
20 exemplar compounds according to general formula (I) for medical uses according to
the invention, may be (R)-3-(4'-Octylbenzoylamino)-tetrahydropyridin-2-one or a

pharmaceutically acceptable salt thereof.

The compounds (R)-3-(4'-Butylbenzoylamino)-tetrahydropyridin-2-one,
(R)-3-(4'-tert-Butylbenzoylamino)-tetrahydropyridin-2-one,  (R)-3-(4'-Hexylbenzoyl-
25 amino)-tetrahydropyridin-2-one, and (R)-3-(4'-Octylbenzoylamino)-tetrahydropyridin-

2-one, and pharmaceutical salts of each, are a further aspect of the invention.

According to the invention, inflammatory disorders (which term is used herein
interchangeably with “inflammatory disease”) intended to be prevented or treated by

30 the compounds of formula (I) or (I’), or pharmaceutically acceptable salts thereof or

14
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P66854. W01. Spec as filed 8.06.11 1In one aspect of the invention, nerely
in order to circunvent any potentially conflicting prior art (for exanple
as not ed wbava)is4dobe terminflammatory di sorder may exclrgdaB0gmiodsese

di sorders such as Al zheiner's di sease and/or nenory | oss. Conpounds of
formula (1) por (I'). ar [ ~ -I ' : al so
for 5 the pPgaﬁﬁﬂ(?a?‘?“Sﬁ Cofrﬁﬁél |0§§%)r§?11% %ﬁc@gﬂfj%@éﬁhggﬁﬁﬁﬁ g?étivﬁgﬁq%gclhggtg’creans
and oi nt nenifelddemotabpi:cal delivery, powders, aerosols or enulsions for

i nhal ed delivery, and solutions or enulsions for injection. Pharnaceutical
conpositions containing. one or nore excipients suitable. for such | gcal
delivery are t%@@w&%gﬁ%eé’ éﬂ’fa"&ﬂﬁsgh?ﬁéé’&hgﬂflsﬁle@lsﬁi Wﬁﬂr.nati’ﬁf Aftats,
provi ded acconghndidifibld vl ¥fitrbAB, CohdsMehd of treatment, amelioration
or prophyl axis of the synptons of an inflammatory di sease (including an
adverse inflammtory reaction to any agent) by the adm nistration to a
pati ent of an vaseulardisordgrsrinchidingsttokas cospnazy edenydlissasespnzesradialut i cal
conposition or. i canent ,as defined. herein, 15 Adnjni ti of o1
conpound, co @8@?&1"8”‘1 Egbrl%%ﬂg&%an%% 0”5@@?8 FAGOTS O?‘anescgﬂﬁtslsré %‘t é‘gﬁehégtnsabe
carried out byyh@phfeahiantdetll artepieis,olyahydlgia Ghdugnatidy, Wegdnardig@nillamatasjsect i on,
etc. The adm nistration dose envisaged for a conpound, conpgsition or

medi cament ac s Hans sypdromewaneuligs, enachmshonlgin pyarurgard Bawasa§l and 10 g
dependi ng on tcﬁgeageor mul ation and route of admi nistration used. 20 The

i nvention further énconpasses a library consisting of elenments all of which
have structures according to the fornmula (1) or (lI'), and hence which all
have anti0i nf | athimet, and/ rebatéd seispiyatotys$arders suchsas alergiauhind 0spal@GOSDf or novel
or inproved properties in a particular assay of anti-inflammtory activity.
The invention includes conpounds, ,conpositigns and pses thereof as defined,
wherein 25 fhe BBHEHTREDS rg])eic on, grg/ar dslvs ggagﬁlraqrg@ ﬁ‘é‘?ﬁﬁ’“’ﬁrﬁ' B¥%eci fi ed
ot herw se, conpg Qﬁ,tc]ﬁtieﬂtlgr,e i nvention include tautoners, resolved
enantiomers, resolved diastereoners, racem c m xtures, solvates,

met abolites, salts and prodrugs thereof, including pharmaceutically

accept abl e salRS8N@Hy prodrugs. I n any of the conpounds descri bed above, n
may be 2. Alternatively, n may be 3. 16 F66854. WO01. Spee as filed 8.06.11

- skin wounds and other fibrotic disorders including hypertrophic scarring (keloid
15 formation), adhesion formations following general or gynaecological surgery, lung
fibrosis, liver fibrosis (including alcoholic liver disease) or kidney fibrosis,
whether idiopathic or as a consequence of an underlying disease such as diabetes

(diabetic nephropathy); or
- allergies.

20 The inflammatory disorder may be selected from the group consisting of autoimmune
diseases, asthma, rheumatoid arthritis, a disorder characterised by an elevated TNF-a
level, psoriasis, allergies, multiple sclerosis, fibrosis (including diabetic nephropathy),

and formation of adhesions.

The above clinical indications fall under the general definition of inflammatory

25 disorders or disorders characterized by elevated TNFa levels.

15
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X may be hal oal kyl, for exanple trifluoronethyl. An exenplar group of
conpounds per se and/or for nedical use according to any aspect of the

i nvent i onwbesisedbed from anong conpounds accordi ng t opCwergBha/dobgesor (1)
where X i s hal ogen or hal oakyl and where k is between 1 and 3. For exanpl e,

X 5 may be kvl - [ Kk b
et ween 1 antt ik oL HIROAIK meRUAR Blertd L MY AT B e Che
benzyl ri ngcomflictirg priorast(fatexhmplechswioted ahoge)pthp tetmaimfldmfriatey daoodee may. e. Kk

= 1). For exanple, the benzyl ri be ponosubstjtuted with an al kyl
group (suche’égg‘éﬁ‘f?gp‘t‘tvﬁé?ﬁo %159?8?’5;/&1?2/]”&‘“‘3%&3"??1 PAMEMANNIOPS * hal oal kyl
(such as trifluoronethyl, for exanple para- 10 trifluoronethyl [i.e.

4" -trifluor owgipduhds ofTbinda ?) ioE‘ (psre paftitMlarllylus€ful Briddal AR ERY Akb Foror

meta-trifluoronmethyl [i.e. ritluoronmethyl]). The benzyl ring may be
nonosubst§ t ttequepdrationaod nivslicraicanis foplosalrdeliveny, meloting wearpuandintimRes i9enzy|

ring may be, non bstituted wth halo . T | 1 Wi .
ronosubat i ¢ G RO orePhaey psy o o r BEAG acllbd, fRsoRfions or
substi t uti oBm@rsfhe for iAfEtibn) Pridirinhedbtiadl ddthpositidheebntdinin@ne®f mofd . €. 3' -)
position on the benzyl ring. In one aspect, the above features for k=1
appl y when sx@pientsypiabic fssuehsloral|delinery grafthargtars ehvisageds andi sybsaqusth, n may
be 3 and th%aPIEQJW ring may be nonosubstituted with a group X as defined
above (i.e. 1( ="1). For exanple, the 20 benzyl ring nmay be nonosubstituted
wi th an al kyl group other than a C1_6 alkyl. According to the invention,

t he conpblinddscofrogided aadordiog tutha ifveption is(al hthodnf reatmertpameldoragémer t he
processes descriped hereafter. FINLTIONS The termabout! refers to an
interval ar «B[ﬂi’ﬁ?ygﬁlé Shshvaains ghin wilammatory isepse (ficlundiag apadygrse

appl i cat i onn{ARRMbryfeadlRANS aRf abdMbB VB alhBiRritibh B8 pdi¥h 6f anadtt X pl us
10% of X, and preferably an interval from X mnus 5% of X to X plus 5% of
X. The use offlammateerimaint phagemperndnphargeeasiticgtdonposision of medisgment as
unamnbi guouslﬁ t%ti nclude within the scope of the invention all individual
integers wi 4§ Bange and all the 17 P66854. W01. Spec as filed 8.06. 11
conbi nati ons of upper and lower |limt nunbers within the broadest scope of

t he givens Administration of a compound, composition or medicament according to the invention

can be carried out by topical, oral, parenteral route, by intramuscular injection, etc.

The administration dose envisaged for a compound, composition or medicament
according to the invention is comprised between 0.1 mg and 10 g depending on the

formulation and route of administration used.

20 The invention further encompasses a library consisting of elements all of which have
structures according to the formula (I) or (I’), and hence which all have anti-
inflammatory activity, useful for screening compounds for novel or improved

properties in a particular assay of anti-inflammatory activity.

The invention includes compounds, compositions and uses thereof as defined, wherein

25 the compound is in hydrated or solvated form. Unless specified otherwise, compounds
of the invention include tautomers, resolved enantiomers, resolved diastereomers,
racemic mixtures, solvates, metabolites, salts and prodrugs thereof, including

pharmaceutically acceptable salts and prodrugs.

In any of the compounds described above, n may be 2. Alternatively, n may be 3.

16
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range. Hence, for exanple, the range of 0.1ng to 1 Og specified in respect
of (inter alia) a dose of a conpound or conposition of the invention to be
used i s iwbendedsdse i ncl ude all doses between 0. 1ny andpc@uB2oc/m@bde3
sub-ranges of each conbination of 5 upper and | ower nurrbers, whet her

exenplified_expl,ci not . ed her e the term"conprising” is to
be read as %é"é% aﬁﬂ%ﬂ& E%Pfjprr sr ng and consi sting of.
Consequent |y, vvhere t he |nvent| on reI ates to a "pharmaceutical conposition
conpri si ng ﬁﬁeﬁ&hbl&ﬁg’oﬂﬁb?@éxﬂﬁéund@g@pjﬁ%&w& forthédicdl @E&Thdrot Ry td shyl Nt ended
to cover both conpositions in which other active ingredients 10 mas/
pr esent andasatcst@fdmpmtlpnmselmdcﬁnom@mngtcomnwndﬁacmrémm fermulad) edi ent
as defi ned. e I r to a
sat ur at ed I'Iﬁgg}retre& g% Oofﬁ) %aksliné(r}rérlown%%gken{)&%y%?gg%? oﬁbl[;%lci’%I €2§%(for
exanpl e of @AEbé ﬂuéwtﬂﬁoﬁc&lmmﬁhaﬁfﬁiﬂlmﬂﬁnétﬁym‘ﬂﬂd K endyeielbiv@dndingnd xne to
si x carbon atons, one to four carbon atons, 15 or as otherw se specified
herei n. Exanpl es of aIk | groups jnclude, but are not limted to, nethyl

yl 9 IO EQMW y

( Me, - 0:43) TRRermisgible qecprding to t herr«llrprt e bengylying may bep cHp CHB) |
‘ Cﬂrzcc’f_)é oD dlzggnosugstﬂ{l@RWl hd %Wgs@e n%dB%Hvilé Gi.é. 'P( -BF) F%‘- S@}%{i? Zg)enzgl but y|

(s- Bu, s-bumgmaybe ﬁid(n@kﬂﬁ))sﬁlﬂmmh aR alkel grplip &uph aspytlhe]( thaBparatmdéthylydr,

R P B T e et
(- O Cr) 2 BlomehyTF! M Laviniit st SRACIRNGHETAA 2L > anﬂaaromemyl] buty!

(- CH2CH2CH( CH3) 2), Z-methyl -1 -butyl (- CH2CH( CH3 1- hexy
(- CH2CHR mzcmmeamﬂm)rpmzﬂrybm 3% mftua(mmmmmm;lg n@yﬂvexyr (-

CH( CH2CH3) ( CHZ e 2 t hyl -

25 pentyl (- t&%a—é‘)%ﬁ ﬁ' Fr@%ﬂ)? lzﬁ%g"éﬁ{ G cg_'nzylr}ﬁgmayng

(- CH(CH3) CH%QstGbEi)t&)ed w?rt}rm(k@éik Fheesim rif ﬁa@ﬁ%ﬁéﬂd&@é&hﬁéd wihBethby| - 3 -
pentyl (- CH(CH2CH3) CH(CH3) 2), 2, 3-di met hy% 2-butyl (-C(CH3)2CH(CH3)?2),

3, 3- dinet hgﬁxbozcy[bet%/rcarhoew‘( 043)0(043)3 1-heptyl, and 1-octyl. The term
"hal oal kyl " or "hal oal kyl group"” as used herein refers to an al kyl group

(as 30 dafifgd ¥, ,{#’»ﬁ l; g gr 9gens of

t he al kyI% ar ouﬁﬁgg res|to1 a%g%&% atnﬁag)ll é’enw[l%Be c?%glnég%rr%%t (I(I;%n ze at any
site on thepamitionlan thebéneyl nog.t he 18 P66854. WO01. Spec as filed 8.06.11 end.
Exanpl es incI ude but are not limted to, CH2F, CHF2, CF3, CH2CH2F5

CH2CHF2, 3, Cl, C1.2 13, CH2CH2Cl1l, CH2CHC12,
CH2CC13, Io(%f GCE%‘S %@fﬁ%ﬁ‘éﬂg@ g#%fiépggr“#?ehﬁg ogen" (which may be

abbreviated to halo ) or "hal ogen group” as used 5 herein includes

fluorine (FVhetpesiRsiblickord ﬁgg OthdforinGlak hefid n rﬁ@lj Be3 éﬂd the Bagzyl ein@®

"“hydr oxy" or "hydroxy group enotes the he term

"hydr oxyal KRy b@mmw@ﬁf@% ith a grogppe a %wéab%er(ep rk réb dog erenelﬁ, hekyl
| hyd
of *the! 2y fencl! ﬁ@?%ﬂ%éﬁﬁ'%%'bmﬁrﬂ}%’ Ryl olifbielthalic, Gapile DY 8 "

be at any si te on
According to the invention, the compounds of general formula (I) or (I’) can be

prepared using the processes described hereafter.

DEFINITIONS

The term “about” refers to an interval around the considered value. As used in this
25 patent application, “about X” means an interval from X minus 10% of X to X plus

10% of X, and preferably an interval from X minus 5% of X to X plus 5% of X.

The use of a numerical range in this description is intended unambiguously to include

within the scope of the invention all individual integers within the range and all the
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10 the alkyl, including the end. The term "al koxy" or "al koxy group"
denotes an al kyl group as defined above attached via a dival ent oxygen atom
to the rewb0frtsh@snol ecul e. Exanpl es include but are netrtidBrigdoded

met hoxy (-0CH3), ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy,

t ert but oxy, RARLA; j . - I OXY.
15 The ternm an‘%1 agfé%s S{F%%%Q‘ﬁfg%%ﬂgﬁ‘p en%?%‘é”tﬁﬁgﬁéy‘g&g&g?ﬁﬁgﬁ Tfn%rgz%ﬁar m
"am noal kylrangs. Hatvenfoakkamplgrthe minge of @nmgtto 18g spavi fiwal igresppctiof (imkdrch one of

t he hydrogen at onms has been repl aced.b al kyl .groyp as, defin above.
The term” aHi9 ddfoss /la eorgpound g ﬁ‘E)‘BP%%"k‘%)/‘I ‘%SP%U";%“?‘E\‘ t@ﬁ? usgd ’asdmﬁﬁ‘?% Ogroup in
whi ch both qf,hben Gﬁ&ﬁ% yleﬂr()qqﬁg SRV B LN BB rafRE o P¥achRofibinatiof bPUP as

defi ned above. 20 The a groups attached to the nitrogen atom may be
di f f er ent5 ouppehendslamer nidtheers.ewlmthar @x Groplyfiedosxpliclylvoxpt. gr oup” denot es t he
group "-C(0)0OH'. The term "benzyl ring" (also known as a "phenyl group")

refers to a,6 carbon roup i.n_conpounds .of general formula or
(1') shown ABYYF .heﬁd?’%%%"ﬁu%%gggn%f gﬁ%ge ffé’ﬁé? 5%’ W FLFAL Sﬁlﬁ%géﬁlesent
invention, g MRRHHGdEndigaRd CMasERenty) vaietdhe 2bvebfloCkelsted Bian t he benzyl
ring is in a clockwi se direction fromCl which is_ linked to the,

3- ani nol act ‘AERaEpticaHEABRES! tioNeATMEISINERSEEt VS Wgredignt oheompeundy Bispect to one

or nore subst] - gr n -0 : -

Fol v ¢ et tpHERY iPIRE) Bk CEnRB RaHpofh iR i S aRARLT defiv  RERRIALS
counter 1@ okbs pregétand lsa coBmpdStidisoahh Wii3isk oni$pd onasctivielivgted@ieMbasl 1

af forded the | ower possible |ocation nunber. Where two or nore substituents

are presentdqﬁr‘i‘eé- speci fic conmpound, the IUPAC rule is that they are |listed
i n al phabetical order. Location nunbers on the ring are assigned according

to the | UPAG ki <Gy “§1‘1{P§%ﬂohfa’e£§t§s_e§ QerlelRefdriiRYa AWl MBedr@pest possible
Cl which is

nunber (starting from 5 linked to the 3-am nol actam group),
count i ng i nbren¢hedr claircinouévale hydrocarbon eadadab denéxamplié ¢lewreito twenty cambon d be
understood by a person skilled in the art ere there.are feywer nbs5
groups subs?tglf“ﬁ’t(?‘}‘?do WV T Waﬁ"f‘ﬁg"ff"nt"é!i"r%%%‘aagmm’ Ogrfgﬁ%ioé’lr T rrlrﬁ‘_togl_% (1) or
(1), 1.8 oMRQieerivise spéciffed Keréih. Bxaniples 6 alled Groups snidede, bukt2€ln@dghitédn i s
occupi ed by a hydrogen 10 atom Unl ess otherw se defined, all the technical

and sci ent i foi methe derEEH) Ietihd (BaveH 1) s breopirbanP i g-pagP X ndiHald ey
undrstood by e Rty SRRk 1 s £ b oo aent
pat ent s andmaihlyl-0iphepyl (iEBe ey s-CRyH (QRY) ebwyl(seBuyebutphr at ed by way of
reference CH(CH;)CH,CH3), 2-methyl-2-propy! (t-Bu, t-butyl, -C(CH3)s), 1-pentyl (n- pentyl, -
20 CH,CH,CH,;CH,CHjs), 2-pentyl (-CH(CH3)CH,CH,CH3), 3-pentyl (- CH(CH2CH3),)s
2-methyl-2-butyl (-C(CHs),CH,CH3), 3-methyl-2-butyl (- CH(CH3)CH(CH3),), 3-
methyl-1 -butyl (-CH,CH>CH(CH3)2), 2-methyl-1 -butyl (- CH,CH(CH;)CH,CH3), 1-
hexyl (-CH,CH,CH,CH,CH,CH3), 2-hexyl (- CH(CH3)CH,CH,CH;CH3), 3-hexyl (-
CH(CH,CH3)(CH,CH,CH3)), 2-methyl-2-pentyl (- C(CHs),CH>CH,CH3), 3-methyl-2-
25 pentyl (-CH(CH3)CH(CH3)CH,CH3), 4-methyl-2- pentyl (-CH(CH3)CH,CH(CHj3)2),
3-methyl-3-pentyl (-C(CH3)(CH,CH3),), 2-methyl-3- pentyl (-
CH(CH,CH3)CH(CH3),), 2,3-dimethyl-2-butyl (-C(CH;3),CH(CH3),), 3,3- dimethyl-2-
butyl (-CH(CH;)C(CH3)s, 1-heptyl, and 1-octyl.

The term “haloalkyl” or “haloalkyl group” as used herein refers to an alkyl group (as
30 defined above) except that one or more or all of the hydrogens of the alkyl group is

replaced by a halogen, which replacement can be at any site on the alkyl, including the

18
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15 (where legally perm ssible). Preparation of the conpounds of general
formula (1) or (1') Al the conpounds of general formula (1) or (I') can be
pr epar ed weityisa®eor di ng to general methods known to treTmB280mo06d6s! | ed in
the art. Typically, such conmpounds are nade by coupling the "tail group” in
t he form of 0 suita ctivated aci,q ( agi OF} w th
t he appropr{"® té"@?ﬁlﬁ% H’o'%gta%&%ayﬁv‘éot‘?ﬁlgﬂgedﬁ %’ré]?%g %&é@?’aﬁ}g%f PCHICHFY

3- am nol act @HYSF\WCHF CF; 5CF,GMACH Ok ThiTIE dCCli, ' 3,CHy abiaE4ChgCHCCl he
conmpounds cl ai med herein, have been extensively described in the

li t erat ur e. CREACEhkaandl €ChGelshave provi ded suitable nethods for the
preparation of 6-nmenbered am nol actans fromornithine (see W2009/016390)

and 7-menb “RAbARP G hAMEndy AHbYSidEd (58810800 ERAL” agsiseel | as
met hods foreﬁ?ftegﬁdﬂzg{)%e?rber ed a)rrri ngJIba%Jtlans (see0 2006/13438 ).a V‘Sé have

descri bed iterganndades fluodet 6i)l broarineo(Br), hhirine{CH, arslivdwe(D. t he 6- nenber ed
am nol actam i ncludi ng processes suitable for scaling up the manufacture to

Kg quantities (W2009/0163920) . Various .other . nethods r the synthesis of
3-ami nol actﬁ?ﬁség? 8%1‘&9’(%509 ?‘#’Sroé?'%qsuphg%oqgﬁt 6 ShEen Q%ladescri bed in the
literature (see for exanple Pellegata etal., 1978, Synthesis 614-616 20

P66854. WO 1TKpeem Bydrok vk 8> 06<HyliroxgatkyBgioup” & uset hereibers fo 4 gk@hem
44: 4841-4847), and any_ suitable nethod for the prgg&r&gt' on of the
ami nol act anBroHR 4§ dgFiBedhabays) CHEPEHPATENACHC OR MOET O e WIRSESO RS hod of

o P U SRR L s e B

reacted wt ropriate-ac e, exanpl e as préviously
descri beld f e alkyt,iinduding fhelendt ans (Fox et al ., 2005, J Med Chem 48:
867-74). This reaction nay be carried out, for exanple, in chloroformor
di chl oronet hane. T mast .pr.eferred,reaction | vent | i ¢chl or onet,hane,
and is pr efjgﬁlea'tﬁfr? BEPXY ¥ QUK ¥ MRe dﬁ?‘gg%ﬂbgﬁglfgrﬁu%gs%ﬁd@(g?boevfaar%f}ée

Na2C3B. TheyighQeéd %ﬁ&%éﬁfht&ﬁ)(o BR re@of iiRdneletulatEampl@nhclh@éamaraad site (about
25 C) 10 or nore generally at a tenperature between 20 and 50 C. The two
reacti ons nhamitpéto methoxy (-OCHj3), ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-

butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and 3-methylpentoxy.
15 The term “amino” or “amino group” denotes the group “~NH;”.

The term “aminoalkyl” or “aminoalkyl group” refers to an amino group in which one

of the hydrogen atoms has been replaced by an alkyl group as defined above.

The term “aminodialkyl” or “aminodialkyl group” refers to an amino group in which
both of the hydrogen atoms have been replaced by an alkyl group as defined above.
20 The alkyl groups attached to the nitrogen atom may be different or the same.

The term “carboxy” or “carboxy group” denotes the group “—C(O)OH”.

The term “benzyl ring” (also known as a “phenyl group”) refers to a 6 carbon aryl
group in compounds of general formulae (I) or (I’) shown above. For the purposes of
the general formulae of the present invention, numbering to locate the carbon atoms
25 C,-Cg within the benzyl ring is in a clockwise direction from C; which is linked to the
3-aminolactam group. However, numbering of ring carbons with respect to one or
more substituent groups on the benzyl ring for specific compounds follows the [UPAC

rule that the second substituent in a clockwise or counter clockwise direction is
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carried out independently, with separation and purification of the

3-am nol act am bet ween the reactions, or alternatively, the reactions may be
per f or redvonoa/sievgl e vessel without purification of thec3asrwnalossssam
prior to its derivatisation with acid chloride. 15 As noted previously (see

102009/ 016394 Ea i 168 pARSPABE ARSIl \0fkrk 6o BEMA L8R A Ricon when

preparing an enantioneri ure conpound, accordi ng or mu (1) by
acyl ati ng apresemi amrﬁmaiﬂo;anﬁuheIBP.ammbhadtaamey hre lpwdtm(aln}mbgtlcahe base,

such as sodi um carbonat e, nust be. added sl o cant i nual to t he
pH of the r@HEri ﬁa%’s%}lé‘l‘bef%o‘éﬂ‘é’m atr‘i‘léstmg?‘ﬁg %‘I‘l (ﬁ?g e rlgééégo "b‘lf’ tPd |gns
bel ow pH 9. le%ﬁmk%eeamme hE¥EBRI00ES bbisible nfifbe Q¥ @RISR E, hidARi d or

excessive addition of sodi um carbonate, increases the racem sation of the
3-ami nol &t hnkedrtd ﬂ}ﬂ bhnisnoelzat@am gmnpb,looanthqg inretherea goddvuiet or cphptef-ol | owi ng
exanpl es arg %éese .in order to illustrate the above procedures and
shoul d i n n§oW&Y'SH "Ec 8 dered to limt the scope of the invention. 25
FIGURES Fig. 1 shovvs the chem cal structure of various exanpl es of

conpounds aggaolildge tritletdicod BV Prk@NskiditinItled &€, aeee theR gt Gsveralih 51 9. 2 .
s a graph showing the results of a nmurine sub-lethal endotoxema test. In

the graph, EWupHHDAlHBShedhenaylfTingin gompALnds|of gergipl felmlemﬁ) ootk k& p. 0. ),

T eated wit RIPRGy B 5oF 14t §F el shauet e s SHMRAS A, 308

conpoundli@catondi ng to one enbodi nent of the present invention - see also
Exanpl e 3 bel ow) The y-axis shows levels of TNF-a in 5 EXAI\/PLES In the

following f tlJrn ers]se (r)thglz(vx?igg) ée%sned aHf tlﬁe te %allgl smentlislg t%%%g Gsedere ﬂfv%ot{lded on a
same meaning as that usually understood by an ordinary specialist in the field to which
this invention belongs. Similarly, all the publications, patent applications, all the
patents and all other references mentioned here are incorporated by way of reference

15 (where legally permissible).

Preparation of the compounds of general formula (I) or (I’)

All the compounds of general formula (I) or (I’) can be prepared easily according to

general methods known to the person skilled in the art.

Typically, such compounds are made by coupling the “tail group” in the form of a

20 suitably activated acid (such as an acid chloride) with the appropriate 3-aminolactam.
Methods for the preparation of 3-aminolactams with 5,6,7 and 8 membered rings,
encompassing all the compounds claimed herein, have been extensively described in
the literature. For example, we have provided suitable methods for the preparation of
6-membered aminolactams from ornithine (see W02009/016390) and 7-membered

25 aminolactams from lysine (see W02005/053702), as well as methods for 5- and 8-
membered aminolactams (see W02006/134385). We have described in particular
detail various synthesis routes to the 6-membered aminolactam, including processes
suitable for scaling up the manufacture to Kg quantities (W02009/016390). Various
other methods for the synthesis of 3-aminolactams of various ring sizes have also been

30 described in the literature (see for example Pellegata et al., 1978, Synthesis 614-616
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Bruker Avance DRX 400 MHz fourier transform machi ne and 19F- NVR spectra
were recorded on a Bruker Avance DRX 300. Chem cal shifts are given in ppm
and 10 cowmpl2ongisedsst ants, J, are given in Hz to the neacesiB20112000868
spectra were recorded on an Avatar 320. HRMS data was gai ned via an Esquire

2000 143 Mgt Jelie SACISIEIAR AnanLIGa) Sbhy LA bt | et er

set at 598 nm { Sodi um e sanpl es made using spectroscopic

gr ade MeOH. préparRédresfehe emfmobavpdne “head group” may be employed in accordance with the

1: 3- (Benzoyl ar ni n?gtet rah ‘dr‘%g, ridin-2-one: 3-am notetrahydropyridin-2-one
hydr ochl or i ®ethed gseRngv (30 mol) were added to water (20 nlL) and
stirred. A solution of benzoyl chloride (10 mmol) in CH2Cl12 (10 nlL) was

added and tjaqnhé §26hd ep WAS 3 Shlins18EaR\REdcOR redtted WitHA epfEpRAtEaEId20 in an
i nert atnosphere §u5| ng dinitrogen). The reaction was extracted with CH2C12

(3 x 50 mL)chlemdt, fdrexamplsias peevirushndesciiteddps 7ningreainglastamp (Fax ¢ RA2SO4) and

d di i duct. i . i f
Gocis 1 pet o LMt R 70T o Bt M e g SRE ! Bamdein 7008 . s
vimax/ cm 1 3g@hérofdimtbr dadHI6methb@®AThelicss prekérddll eaaandiveyt ISONH, | actam,

1605, 1578, 1486 (aromatic ring), 766, /15, 704, 690 (nmonosybsti tui ed
benzene ri ndjyhloromethagerandgpipreferaibrcartedopsin the gresenqq of grbage, for exagple

ortho-H), 74¢A.- . S A . M °
7.40-7.31 (ﬁﬁ,h?ﬁ' lfrﬁ%é@ﬁbﬂa"é‘g%ﬁ(" ;Qﬁ,caﬁ}eﬁg'i“?%‘gﬁ%%%ﬁgt&%?%gg PR e
J11.5, 5105, orGhbre@ener3dllp bt BteRipefaline beywe€hi20liahd 5Q °69Tlel to @actions may be

1' 66854. WO01. Spec as filed 8.06. 11 dgq, J&3.0 4.5, NHCH CH2), 1.94-1.81
(2H, m | actased)indepepdently with gepapfiongn SP’Gf,iCNQEIQ-fgﬁ%_'?mm ackE NVR Sc
(100mHz, : =0) . ; erfd [ 5 0,
131. 4 (ort hgoé-k%%‘?"]%é%é?{‘%ﬁscé?g?“ mlvfl?lg?e (%%#‘3?‘ %%”,a%g?psrf( %@‘%?))(a B (CHoNH) |
27.0 (| act aves@HiR)ithoROp\&ifidation afith€32jminplaMBIM( priedit) itCdetiviaisatidOrith-agidt : cal cd
241. 0947, f&gnd 241. 0950. Reference Exanpl e 2: 3- (Benzoyl am no) azepan- 2- one:
10 3-am noa %%49'2-0ne hydrochl ori de (10 nmmol) and K2CO3 (30 nmol ) were
added to water (20 nL) and stirred. A solution of benzoyl chloride (10

mol ) i nsCHRCAEtel Rviduk]V@se WBIHOAN E390)@afeanadt beexsaBed tiingticover ni ght  at
roomtenperature in an inert atnosphere (using dinitrogen). The reaction

was ext r act &ylationleacHeTIhen BropaBng A2 PnangAmeriplYoRie FATBROWIdg aRtrEd ingPer s
i ch e e ADEr R AL RRDNGEUROUVREHE: aiinkha Ty Tl e
gi ve the priguciuch is Sllign coB¥hate, must be added slowly continually monitoring the pH
of the reaction vessel to ensure that the pH of the reaction remains below pH 9.0
20 throughout. Excess basicity, for example due to rapid or excessive addition of sodium
carbonate, increases the racemisation of the 3-aminolactam and yields

enantiomerically impure product.

The following examples are presented in order to illustrate the above procedures and

should in no way be considered to limit the scope of the invention.
25 FIGURES

Fig. 1 shows the chemical structure of various examples of compounds according to

the inventions and reference examples; and

Fig. 2 . is a graph showing the results of a murine sub-lethal endotoxemia test. In the

graph, column A shows data from a control group (1% CMC 10ml/kg p.o.), and

21
P66854.WOO1.Spec as filed 8.06.11



vimax/cm 1 3244, 3202 (N-H, ami de), 1660, 1642, 1536 (secondary CONH,

| actam, 1601, 1578, 1536 (aromatic ring), 771, 707 (m)nosubstitut ed
benzene rwogp11/B3%981-1 NVR SH (400MHz, CDC13) 7.86-7. 8@ciais20my000868ho- H),
7.65(111 d, J4.0, C6H5- CONH), 7.52-7.45 (1H, m para-H) ,746739(2H,

m neta- - d

CH CO, 3. 4‘5’(? 553( %ﬂéisla e I&Pu%}@f?d“w? %ﬂ&pgg@ éﬁf"g‘ég\g CHZ)
2.08-1.98 (didpnﬁmdlrﬁuybﬁkrﬁzﬂﬁﬁdeChc%rpbu&?ac(&fdmgno drﬁ@hﬂdﬁiﬂﬁiﬂﬁ))t of the62- 1. 49
(1H, m lactam CH2), 1.49-1.36 (1H, m CH2) 13C NVR. _6C (100MHz,
CDC13) 175. eganaBpaptia-osee ai%%ﬂ(p&?9|bek%©)Theysa4<l%shc>W;§%veé)of ThgH-azn
(ortho-0Q, Ir}# 7 (meta-C), 127.2 (para-C, 52.7 (CHCO, 42.3 (CH2-NH),
31.7 (lacta 2), 29.0 (lactam CH2), 28.1 (lactam CH2). 30 HRVS (+ESI)
Cl121-114N202 + H+: cal cd 233.1285; found 233.1283. 23 P66854. WO01. Spec as
filed 8. .11 WD 2011/ 154696PCT/ GB2011/ 000863 Ref erence Exanple

3:3-(4' - Met hyl benzoyl anti no)t etrahydropyri di n-2-one:

3-ani not et ragyarggﬁri di n- 2-one hydrochloride (10 mml), K2CO3 (30 nmol) and
4- met hyl b ride (10 nmol) were reacted according to the above
procedure to 5 give the product (1.62 g, 78%: vmax/cm | 3306, 3203 (N H,
am de), 166f thd Gitbwine Eatttaeyarkl] ' HLRMramd PEONRIR §t88a hatormbided bhng) ,
842, 810 (para-disubstituted benzene ring). 10NVR SH (400M4z, CDCl13) 7.69
(2H br d, Beker AyanasdRK 40 iz fopriendrangformgnachingeand.’ H;“ NMRls@e%tlarwelfﬁr d,

2 0) b S, S Al SRS g St ety

2.36 (3HO0 scouphidg comktdhls, U, B¢ divdd innkiz ltcaﬁte&féa@sﬂ() 5 IR E;&c&a Svkrd ﬂddordﬂl dnact am
CH2). 15
) an Avatar 320. HRMS data was gained via an Esquire 2000. [a]p values were recorded
on an optical activity AA 1000 polarimeter set at 598 nm (Sodium D line). The

samples were made using spectroscopic grade MeOH.

15 Reference Example 1: 3-(Benzoylamino)tetrahydropyridin-2-one:

3-aminotetrahydropyridin-2-one hydrochloride (10 mmol) and K,CO3 (30 mmol) were
added to water (20 mL) and stirred. A solution of benzoyl chloride (10 mmol) in
CH,Cl, (10 mL) was added and the reaction was stirred overnight at room temperature
20 in an inert atmosphere (using dinitrogen). The reaction was extracted with CH,Cl, (3 x
50 mL), and the combined organic layers where then dried (Na,SO;) and reduced in
vacuo to give a crude product which was recrystallised from CH>Cl, / petroleum ether

(bp 40-60 °C) to give the product (1.62 g, 74%):

25 vma/cm™ 3250 (N-H, amide), 1664, 1633, 1538 (secondary CONH, lactam), 1605,
1578, 1486 (aromatic ring), 766, 715, 704, 690 (monosubstituted benzene ring).

'"H NMR: 8 (400MHz, CDCls) 7.80 (2H, br d, J 7.0, ortho-H), 7.47-7.40 (1H, m,
para-H), 7.42-7.39 (1H, m, CeHs-CONH), 7.40-7.31 (2H, m, meta-H), 6.78 (1H, br s,
30 CONH-CH,), 4.41 (1H, dt, J 11.5, 5.5, CH-CO), 3.36-3.23 (2H, m, CH>NH), 2.59 (1H,
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13C NVR oc (100MHz, CDC13) 172.3 (lactam C=0), 167.7 (aryl CO0), 142.1
(ipso-C, 131.2 (para-C), 129.3 (aromatic-CH), 127.3 (aromatic-CH), 51.1
(CHCO, Wb 2811(BHdsNH), 27.4 (lactam CH2), 21.7 (CH3), 2tTa:H20An0esssCH2) -
20 HRMS (+ESI) CI 3HL6N202 + Nat: cal cd 255.1104; found 255.1104. Reference

Exanpl e 4: 334 4 r3\ply W | 92137 SR ANl 14206 CH), AB4QRZ RPN 3 908

hydr ochl origi’ (1-130’n’r'rr%l , KZC%L(@mBOIh’me)(I ’ar’1da%4- Zgégiet hy béngoyl thloride
(10 mmol ) WAHECH-€46).ed according to the above procedure to give the product
(.63 g, 74%: v",,/cm 13265, 3219 (N-H, am de), 1663, 1647 (secondary

CONH, lactam), 1607, 1570, 1505 (aromatic ring), 838, 823

(par a- di sub®gi AIVAEA i 3 - ] Q,gl—@,—_o@[}@h. isol2 (2H,
br d, J8.0, gjrr?lﬁlg@‘é&l? 7.582(%1?—?%;7%?(1%&12&45@6,0%%%—1 . 7.21 Q»Zl,sod, 58.0,
neta-H), 5. 0B 13114 (obho<)), UAH (raanid), 120.@paraiq), 418 (CH1GOD 418, (SHNH,

CH CO, 3.40-3.321 , 2 .37 (3H, s, CH3), 2.23 24

P66854. W)o1.9§§é@"t§8’(éﬁF)egb'g?gé%CH%ﬁH, E)r d, |act a?n CH2), 2.08-1.99 (1H,
m lactam CH2), 1.96-1.83 (2H, m lactam CH2), 1.60-1.51 (2H, m |actam
CH2) . 13C NVR ¢ (100MHz, CDCl13) 176.1 %I actam CO& 166. 3 (aryl C0),
142.0 (i psoHRMS (+ESH OpH Qe ONa : £olgd 24( AP hicdoned 241095007 2 (ar omat i c- CH)
52.6 (CH 00), 42.2 (CH2-NH), 31.7 (lactam CH2), 29.0 (lactam CH2), 28.1

(lactam CH2),, . 21. 6 ( CH3 I HRVE ¢+ SI) (G AHLONIQ2 5 bt cal cd 247. 1441,
found 247. 1&@3—'&%—11(21@#%5}-%“ e Exdnpliroyamunojazep '
5:3-(4' - Chl or obenzoyl am no) t et r ahydr opyri di n- 2- one:

3-am not £ r ghyg &M}Isa‘ndzj-enahpd}sc}hma@@blmm and KQCOTP30 mntSHFe bdfedrao! ) and
4- chl orobenzoyl chlioride (.0 mol) were reacted according to the above
procedur e t watgr (20 mheamt ssutest A(0l8iongf bgwsayl chloride (10 mmol) in CH,Cl, (10

mL) was added and the reaction was stirred overnight at room temperature in an inert

atmosphere (using dinitrogen). The reaction was extracted with CH,Cl, (3 x 50 mL),

and the combined organic layers where then dried (Na;SO4) and reduced in vacuo to

15 give a crude product which was recrystallised from CH,Cl, / petroleum ether (bp 40-
60 °C) to give the product (1.59 g, 68%):

vm.{,,(/cm’l 3244, 3202 (N-H, amide), 1660, 1642, 1536 (secondary CONH, lactam),
1601, 1578, 1536 (aromatic ring), 771, 707 (monosubstituted benzene ring).

20 'H NMR: 8y (400MHz, CDCl3) 7.86-7.80 (2H, m, ortho-H), 7.65 (1H, d, J 4.0, C¢H;-
CONH), 7.52-7.45 (1H, m, para-H), 7.46-7.39 (2H, m, meta-H), 6.11 (1H, br s,
CONH-CH,), 4.72 (1H, ddd, J 11.0, 5.5, 1.5, CH-CO), 3.49-3.39 (2H, m, CH>NH),
2.25 (1H, br d, J 13.5, lactam CH3), 2.08-1.98 (1H, m, lactam CH,), 1.94-1.82 (2H, m,
lactam CH,), 1.62-1.49 (1H, m, lactam CH,), 1.49-1.36 (1H, m, lactam CH3).

25
BC NMR: 8¢ (100MHz, CDCl3) 175.9 (lactam C=0), 166.4 (aryl C=0), 134.3 (ipso-
C), 131.7 (ortho-C), 128.7 (meta-C), 127.2 (para-C), 52.7 (CH-CO), 42.3 (CH,-NH),
31.7 (lactam CHy), 29.0 (lactam CH,), 28.1 (lactam CH;).

30 HRMS (+ESI) C12H14N>O; + H': caled 233.1285; found 233.1283.
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15 vmax/cm 1 3295, 3202 (N-H, am de), 1668, 1648, 1629 (secondary CONH,

| actam), 1594, 1486 (aronmatic ring), 859, 845, 808, (para-disubstituted
benzene rwogp11/185d6 656 (C-Cl). 20 11-1 NVR SH (400MHz pcCioBL8)1/000864 ( 2H,
br d, J8.5, ortho-H), 7.38 (2H, br d, J 8.5, neta-H), 7.14(11-1, br d,

5 0 o el gl 61 o Ny %*Wd%tpymﬁ&ié&%f o

2.05- 1. 93 (2H m lactam CH2), 1.66-1.56 (1H, m |actam CH2). 25 130 NVR:
( 100MHz

(oo 1 5osprhinpigaiearsyin o8¢ bydarinats LhepoD sk GOy Bhrtph gy T 7

(CH2- NH) , 2%1 yibedg b3 Bhfdriak 1@M1gk%tr@£&%ordl#@§tﬁéﬁa%% pdceliid¢d N202 +
Nat: cal cd 275.°0558;" found 75 055 30 Reference

6:3-(4"- Cﬁlgn@bbmmvguqmiﬁagai&bhn 2-one: 25 P66854. V@O | .Spec as filed
8.06. 11 3-am noazepan-2-one hydrochloride (10 nmmol), KZCIB (30 mol ) and
4- chl or obenzoyl chloride (10 mmol) were reacted according to the above

procedure tQ_gicke 3308, mosém:ﬂ ériudsﬂ 1669, 154 (seeo X CORH, 18343), 13200 (N-H,
am de 1662, 1643 (secon | actan), 1595,” 1484 (aronmtic ring),
856, 841, 81489 {mraatm rsrm)sfé% ﬁﬂ@(Pazs@ﬁzselhﬁlmﬁeﬁgynzewang)mz (C-Cl). NVR SH
(400MHz, CDCl13) 7.76 (2H, br d, J8.5, ortho-H), 7.59 (1H, br d, J4.0, 10
CBHACL- CONH), 7.39 (2H, br d, J8.5, meta-H), 6.00 (1H, br s, CONH CH2),

4.67 (1Hoddd NMRl&H ()4005415; CD61,3) 1:59 @m,,bra 29:0302R0-(DH. 2m2ml‘dtlyz 02 22
(1H, br d, J14 | act } 00 (1H, | act am CH2 .82
(2H m | acngif- @b,,27513 @H;,@r dgJ 48, @@MH-ﬁz]Hzp 5493 a@?i’@pm C,H,-CON 441 (lH

dt, J11.0, 5.5, CH-CO), 3.41-3.30 (2H, m, CH,NH), 2.72 (1H, dg, J 13.0, 4.5, lactam
CHb), 2.36 (3H, s, CH3), 2.05-1.90 (2H, m, lactam CHy), 1.68-1.54 (1H, m, lactam
CHy).

15
13C NMR: 8¢ (100MHz, CDCl3) 172.3 (lactam C=0), 167.7 (aryl C=0), 142.1 (ipso-
Q), 131.2 (para-C), 129.3 (aromatic-CH), 127.3 (aromatic-CH), 51.1 (CH-CO), 41.8
(CH,-NH), 27.4 (lactam CH,), 21.7 (CHs), 21.2 (lactam CHy).

20 HRMS (+ESI) C3H6N,0, + Na': caled 255.1104; found 255.1104.

Reference Example 4: 3-(4’-Methylbenzoylamino)azepan-2-one :

3-aminoazepan-2-one hydrochloride (10 mmol), K,CO3 (30 mmol) and 4-
25 methylbenzoyl chloride (10 mmol) were reacted according to the above procedure to

give the product (1.63 g, 74%):

Vmax/cm™ 3265, 3219 (N-H, amide), 1663, 1647 (secondary CONH, lactam), 1607,
1570, 1505 (aromatic ring), 838, 823 (para-disubstituted benzene ring).

30
'H NMR: 8y (400MHz, CDCl5) 7.72 (2H, br d, J 8.0, ortho-H), 7.58 (1H, br d, J 4.50,
CONH-CH,), 7.21 (2H, d, J 8.0, meta-H), 5.98 (1H, br s, C;H;-CONH), 4.69 (1H,
ddd, J11.0, 5.5, 2.0, CH-CQ), 3.40-3.321 (2H, m, CH,NH), 2.37 (3H, s, CH3), 2.23

24
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15 13C NMR Sc (100MHz, CDC13) 175.9 (lactam CG0), 165.3 (aryl C=0), 137.9
(ipso- O, 132.7 (CC1), 128.9 (aromatic-CH), 128.7 (aromatic-CH), 52.8
(CHCO, wWd.2811(GHdsNH), 31.7 (lactam CH2), 29.0 (I actampCHa)B202M0ds66! act am
CH2). HRMS (+ESI) C13F115CI N202 + f 1+: cal cd 267.0895; found 267.0890. 20

Ref er ence | z tiregh rd dLiz.2- one:
3-am not et rEg r@’placrtl ’%l\%ﬁgq)r?é ?gb or| ee%ltigl £ gi P%é}bglh‘?%o nmol ) and
4- 25 net hoozbiggmboyllsmdill-pm dzectz(rﬁ@HfDmI) were reacted according to the above

procedure to give the product (2.18 g, 98%: vrr,a, lcm1 3305, 3212 (N-H,
am de), 2854 (0-CH3), 1693, 1627 (secondary CONH, |actam, 1605, 1576, 1505

ti I 8
(ngig;a |7c7g|3 %)MR 84 Q@éﬁ/ﬁ@z @ﬁ@l@ﬂ‘)ﬁ)ﬁﬁ)&&arﬁ@@n%éi’a E&‘Q/l C3@) NWBO (B30 400Mz,

C7H70- COSH)C), 63 B3 (p&d- cbnzms (FomaticifiH)al H).2 (Godati¢-CH), 5.6 gCH@mw@l;Az) 4.39

(2.1g4 ((jtlH Jo@“@@“i@é%& P@i@@lﬂa 5’4%?&* %3 Y (LPC%?J‘“%GI*?%%A(’( édﬁ of'éﬂ'g'%

2.01-1.88 (2H, m lactam CH2), 1.68-1.55 (1H, m |actam CH2).
HRMS (+ESI) C4HsN,0O; + H": calcd 247.1441; found 247.1453.

10 Reference Example S: 3-(4’-Chlorobenzoylamino)tetrahydropyridin-2-one:

3-aminotetrahydropyridin-2-one hydrochloride (10 mmol), K;CO; (30 mmol) and 4-
chlorobenzoyl chloride (10 mmol) were reacted according to the above procedure to
give the product (0.87 g, 39%):

15
vmax/cm'l 3295, 3202 (N-H, amide), 1668, 1648, 1629 (secondary CONH, lactam),
1594, 1486 (aromatic ring), 859, 845, 808, (para-disubstituted benzene ring), 750, 656
(C-CI).

20 'H NMR: 8y (400MHz, CDCls) 7.74 (2H, br d, J 8.5, ortho-H), 7.38 (2H, br d, J 8.5,
meta-H), 7.14 (1H, br d, J 3.0, C¢H4C1-CONH), 5.83 (1H, br s, CONH-CH,), 4.40
(1H, dt, J 11.0, 5.5, CH-CO), 3.44-3.33 (2H, m, CH,NH), 2.73 (1H, dq, J 13.0, 4.5,
NHCH-CH,), 2.05-1.93 (2H, m, lactam CH,), 1.66-1.56 (1H, m, lactam CHy).

25 1BC NMR: 8¢ (100MHz, CDCl3) 180.2 (lactam C=0), 171.8 (aryl C=0), 138.1 (ipso-
C), 132.7 (C-Cl), 129.1 (aromatic-CH), 128.5 (aromatic-CH), 51.4 (CH-CO), 42.0
(CH,-NH), 27.2 (lactam CH>), 21.2 (lactam CH>).

HRMS (+ESI) C)2H3CIN,O; + Na™: caled 275.0558; found 275.0559.
30

Reference Example 6: 3-(4’-Chlorobenzoylamino)azepan-2-one:

25
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13C NVR: Sc (100MHz, CDC13) 172.4 (lactam C=0), 167.3 (aryl C=0), 162.4 (C
5 OCH3), 129.1 (aromatic-CH), 126.6 (ipso-C), 113.8 (aromatic-CH), 55.6
(OCH3), 5%0Ro(1G460), 41.9 (CH2-NH), 27.4 (lactam CH2), pet/B2011anvssn CH2) .
HRVS (+ESI) C13H16N203 + Nat: cal cd 271.1053; found 271.1057. 10 Reference

Exanpl e 8: 37 (4" - Yoy 1 F:rgﬁ(g] L@ A pan- 2- one

hydr ochl ori%%{ﬁ%%%?%&%ﬁ(@ﬁ ) ak?zg&éégngﬁdgﬁyl chloride (10
mol ) were ¢taobattogicchbsridend0nanol eveabraete navatiog & the aoweeprodrsluprtoduct
(1.54 g, 65%: 15 vmax/c;nl 0, 3205 (N-H, amide), 2839 (0-CH3), 1642
(secondary @vRie nraduchid 7 86620 1577, 1504 (aromatic ring), 854, 822
(para-di substituted benzene ring). IFINMR Sul (400MHz, CDC13) 7.79 (2H, br
d J 9.0, ortho-H), 7.52 (1H, br d, J5.0, 20 C7/H70-CONH), 6.91 (2H, br d,
J9. 0, netsa-w/c. 3243, BRA00 GN-1, antdrkH GHR2)! 641 (seeondary, CQNH, 1a-tamp 15%3,5, 1. 5,

CH 00), 3.83 (3H s,.CI:l—l)?» 3, 40+ 1 (2H CH2N 2.2 d,

J12. 5? | act ‘}ﬁg‘éréfé’}‘}a“ﬁ.% ’)1356’78‘?11!%?9 ar{’éiéﬁug?ﬂ%%?@f%gp #g%&'(") gﬁ?@n | act am
CH2), 1.60-@p36 (2H m lactam CH2)- 25 13C NMR Sc (100MHz, CDC13) 176.2
(lactam C=0), 165.9 (aryl C=0), 162.1 (COCH3), 129.1 (aromatic-CH), 126.7

(i pso-C), 113.8 (aromatic-CH), 55.5 (OCH3), 52.7 (CH00), 42.3 (CH2-NH),

31.9 (lacta } a g—l@ I CH2Y . Hﬁb{ﬁ I
C14H18N203 T‘ ﬁg%ﬂ %2@8%&@]8 : o&%%’%&?f%%%gj%fsgr(en’(:er(déggf’r%l e
9: 3- (4' -1 UCEIITTOY HR M. 32 b dhy 8liSpay-1), 6-00-(0Hebr £ COMHESCH,)\WD61. Spee as
filed 8.06.11
e (1H, ddd, J 11.0, 5.5, 1.5, CH-CO), 3.39-3.22 (2H, m, CH,NH), 2.22 (1H, br d, J 14.0,
lactam CH,), 2.09-2.00 (1H, m, lactam CH,), 1.96-1.82 (2H, m, lactam CH,), 1.60-

1.36 (2H, m, lactam CH,).

15 BC NMR: 8¢ (100MHz, CDCl3) 175.9 (lactam C=0), 165.3 (aryl C=0), 137.9 (ipso-
C), 132.7 (C-C1), 128.9 (aromatic-CH), 128.7 (aromatic-CH), 52.8 (CH-CO), 42.3
(CH,-NH), 31.7 (lactam CH,), 29.0 (lactam CH3), 28.1 (lactam CH>).

HRMS (+ES]) C13H;sCIN,O; + H': caled 267.0895; found 267.0890.
20
Reference Example 7: 3-(4’-Methoxybenzoylamino)tetrahydropyridin-2-

one:

3-aminotetrahydropyridin-2-one hydrochloride (10 mmol), K2COs; (30 mmol) and 4-
25 methoxybenzoyl chloride (10 mmol) were reacted according to the above procedure to

give the product (2.18 g, 98%):

Vma/em™ 3305, 3212 (N-H, amide), 2854 (O-CH3), 1693, 1627 (secondary CONH,
lactam), 1605, 1576, 1505 (aromatic ring), 837 (para-disubstituted benzene ring).

30
'H NMR: 8y (400MHz, CDCl3) 7.76 (2H, br d, J 9.0, ortho-H), 7.19 (1H, br d, J 5.0,
C;H,0-CONH), 6.87 (2H, br d, J 9.0, meta-H), 6.31 (1H, br s, CONH-CH>), 4.39 (1H,
dt, J11.5, 5.5, CH-CO), 3.81 (3H, s, OCH3), 3.39-3.28 (2H, m, CH,NH), 2.64 (1H, dq,
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3-am not et r ahydr opyri di n- 2-one hydrochloride (10 nmol), K2CO3 (30 mmol ) and
4- fluorobenzoyl chloride (10 mol) were reacted according to the above
procedur ewpexscepicosbhat CHC13 was used instead of CH2CL2pctramhvignotsse
product (1.41 g, 54%: 5 vmax/clT-1 3216, 3075 (N-H, am de), 1650, 1555

d | i iy 91 1844
(secondary, SO skEQIRTY CrAT9 0 LASh oAby Obe S0 8 ey,
NVR 8H (40QMsz, CDC13) 7.76 (2H, br dd, J9.0, 5.5, ortho-H, 7.21 (1H, br

s, 10 CBHAF-CONH), 7.02 (2H, br t, J8.5, neta-H), 6.08 (1H, br s,
CONH- CH2), 4.35 (1H, dt, J 11.5, 5.5 CHCO), 3.40-3.26 (2H m CH2NH),

2.62 (1H doc Nk Q. (f%%ﬂé%ﬁ@ﬁh?%%&ﬁgﬁﬂa'éﬁof,?%Bw echam 2o

1.66-1.52 (1H m lac NVR ~8c” (100 13) 172. 2
(1 act am G=0PCHLBE26.1((@ropatid=Ohl), 12646.(@s6<), U1 318 (@6atk-CE)5.6 (BOHY), 6d1 J 3

.0, ipso-0Q 7 , 0, tho-O), 5.6 .(d, J2 meta-C), 51.1

( CH- 00) 41((5‘9[%?9?29@)(?%‘3#‘%)’%7&&?3&%%%‘;} 22@. @%‘%éﬁg}n cH2) . HRVS
(+ESI) C12HBFN202 + H+: cal cd 237.1034; found 237.1034. 20 Reference
Exanpl e 10: 3-(4' - Fl uor obenzoyl am no) azepan- 2-one: 3-am noazepan- 2-one

hydr ochl or i HRNS O+ BSHIOH K686 N30 cated|2)71 4A83;40ud 2ibr Ki¥dnzoyl chl ori de (10
nmol ) were reacted according to the above procedure (except that CHCL3 was

used instead of CH2Cl2) to give the product (0.86 g, 459%: 25 va.,a,,/cml
3205, 30pF Rifdren@ EEEnple 3544 (§§ﬂﬂm&ﬁ%%yldlﬁﬁ{o§dﬂepaﬂ5%e: 1501

(aromatic ring), ) par a- di substi tuted benzene ring), 1164, 1222,
1291, 765, 696 (C-F). 30 1H NVR 8H (400MHz, CDCl13) 7.84 (2H, br dd, J 9.0,

5 o4 (11, b mitofpintpnehyfug i iy, ;D G8tmihahd a8 7o, M-
3. 40- 3. 22 ( RigthorybdaZaNidhloride266 Anid) (itd, reited acbRINLD thEHEH¢ pY@RIuBpec as
filed 8.06. éi]\'/e the product (1.54 g, 65%):
15
Vmax/em™' 3270, 3205 (N-H, amide), 2839 (O-CH3), 1642 (secondary CONH, lactam),

1602, 1577, 1504 (aromatic ring), 854, 822 (para-disubstituted benzene ring).

'H NMR: 8y (400MHz, CDCl3) 7.79 (2H, br d, J 9.0, ortho-H), 7.52 (1H, br d, J 5.0,

20 CsH,0-CONH), 6.91 (2H, br d, J 9.0, meta-H), 5.94 (1H, br s, CONH-CH,), 4.69 (1H,
ddd, J11.0, 5.5, 1.5, CH-CO), 3.83 (3H, s, OCH3), 3.40-3.21 (2H, m, CH;NH), 2.22
(1H, br d, J 12.5, lactam CH3), 2.08-1.97 (1H, m, lactam CH,), 1.95-1.82 (2H, m,
lactam CH5), 1.60-1.36 (2H, m, lactam CH).

25 BC NMR: 8¢ (100MHz, CDCl3) 176.2 (lactam C=0), 165.9 (aryl C=0), 162.1 (C-
OCH3), 129.1 (aromatic-CH), 126.7 (ipso-C), 113.8 (aromatic-CH), 55.5 (OCH3), 52.7
(CH-CO), 42.3 (CH2-NH), 31.9 (lactam CH,), 29.1 (lactam CH,), 28.1 (lactam CH3).

HRMS (+ESI) C;4H sN,03 + Na™: caled 285.1210; found 285.1215.
30

Reference Example 9: 3-(4’-Fluorobenzoylamino)tetrahydropyridin-2-one:
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CH2) ,

2. 09-

2.00 (1H, m lactamCH2), 1.96-1.83 (2H, m lactam CH2),

1.60-1.36 (2H, m |actam CH2). 13C NMR  Sc (100MHz, d6-Dwvs0) 174.3
(1 act am GyO)2011184698 (aryl C=0), 163.9 (C5 F,d J 247), 1B30T/GEKHDIAD6SES
(ortho-C, d, J 7), 115.2 (neta-C, d, J 22), 52.0 (CHCO), 40.6 (CH2-NH),

30.6 (lact ama%tetrzﬁ@d é)(yhaﬁlt-@-%@h%roc}agnge (1basha m%?(?ge?U%o 1 5ESk)

C13H15FN202 + F1+: calc

251.1190; found 251.1192

129. 8

erence Exanple

11: 3- (Pyri dﬂnO@bertzavb@ﬁwmlﬁ@)melt) mr@@p@p@ammngw baabo\eqpeadutsh| ori de
(20 mol)

stirred for
resul ting crystals wer e di ssolved in DCI\/Iél m). In a separate flask, 3-

ani not et rahyow/wy ri2d6m 05 ¢ NeHnymideh HO50:i 14

al ong

"R FEE R vaF 44

i gEIhe plobfie Ty e S, § 0

16 h and then t he soI vent was renoved under high vacuum The

5 (segondieny CONH latoms 1638 mol )

vere added g \é\@]‘o‘?{natfc oﬁggﬁ@dﬁﬁﬁﬁbstﬂﬁﬂéh B&lz%néﬂhg){('lf’(ﬁs tl‘i’sé""l'z g the

acid chloride
give the pros&g75¢CH). g, 20 5% .. vmax/cm 13257 (N-H, am de) 1642, 1541
(secondary CONH, lactam NH), 1591, 1479 (aronatic pyri dine ring). 25 1H

1 on a e reaction was wo

as a o’ve to

NVR. 8H (400MHz, CDC13) 9.03 (1H, d, J2.0, 2'-aryl ., 8.71 (1H, dd, J5.0,
1.5, 6'-aryl 4, r d, J
Y SRR %ﬁet’%o@% d(i'jch)]vg?@(z}? b?dd J9@ é/B &‘lﬁ)o FFY 7§ﬁgélli-ﬁbr§l

8.0, 5.0, 5 -aryl

d, J2. CIH’ br

CONH- CH2)Q  GMEBF-COMAXIT.02124, b t, 385, m@td—HD)6 0&3(1H4br3s TOKHHCHy), 4 GBZNHY) |

m 1 actlar &y M5 Xins B oRte kb fTL AR § bt otk

166.0 (aryl cgpfn.00lb8s H%thtﬁ@'@Hal?géﬁ 5(23’3('15‘[' niNidetdn Ci=l§|\ﬁ)3 (ortho-C(CH)),

(1H,
( 1H,

133.4 (i pso- C) 123.6 (neta-C), 51

CH2)

21.3

15

20

25

30

42.0 (CH2-
(lactam CH2). 29 P66854. WO01. Spec as filed 8.06. 11

13C NMR: 8¢ (100MHz, CDCl;) 172.2 (lactam C=0), 166.6 (aryl C=0), 164.9 (d, J
252.0, C-F), 130.4 (d, J 3.0, ipso-C), 129.7 (d, J 9.0, ortho-C), 115.6 (d, J 22.0, meta-
C), 51.1 (CH-CO), 41.9 (CH,-NH), 27.3 (lactam CH,), 21.3 (lactam CH,).

HRMS (+ESI) C2H;3FN,O, + H': calcd 237.1034; found 237.1034.

Reference Example 10: 3-(4’-Fluorobenzoylamino)azepan-2-one:

3-aminoazepan-2-one hydrochloride (10 mmol), K,CO; (30 mmol) and 4-
fluorobenzoyl chloride (10 mmol) were reacted according to the above procedure

(except that CHCl; was used instead of CH,Cly) to give the product (0.86 g, 45%):

Vmax/cm™ 3205, 3056 (N-H, amide), 1544 (secondary CONH, lactam), 1599, 1501
(aromatic ring), 821, 858 (para-disubstituted benzene ring), 1164, 1222, 1291, 765,
696 (C-F).

'"H NMR: 81 (400MHz, CDCl3) 7.84 (2H, br dd, J 9.0, 5.5, ortho-H), 7.57 (1H, br s,
CsH4F-CONH), 7.09 (2H, br t, J 8.5, meta-H), 5.94 (1H, br s, CONH-CHy), 4.67 (1H,
ddd, J11.5, 5.5, 1.5, CH-CO), 3.40-3.22 (2H, m, CH,NH), 2.26-2.19 (1H, m, lactam
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WO 2011/ 154696PCT/ GB2011/ 000863 HRMS (+ESI) Cl I H 3N302 + H+: cal cd
220.1081; found 220.1085. Reference Exanple

12: 3- ( Pyrwaoi2ot13is4ear bonyl ani no) azepan- 2-one: 5 xal y1 clrcworgsteri(obos® ni, 20
mrol ) was added to a solution of nicotinic acid (1.23 g, 10 mmol) in DCM

(40 i), @Hg) gﬂob*@ mﬁmwm&ém@thy@d -¢ 8P, Jhﬁc{aﬁﬁél‘-{h)o'ﬂ 601 X3 64281, Was

stirred for and then t'he solvent was rempved under hi gh vacuum’ The
resul ting cmybtahsClegxre di ssolved in DCM (10 nlL). In a separate flask, 3-
10 am noazepan- 2-one hydrochloride (10 mmol) and K2CO3 (30 nmol ) were added
to water (30 nmL) and stirred, giving a solution to which the acid chloride

sol ution vas WSCTMMHﬁc&L@MS@SIW &Q‘mﬂl@z@? 26NY arly DCYOY,e1 631e(@r oduct
(0.66 g, 42%: vmax/ cm 1 3200 (N-H, ami de 6

42, 1548 (secondar
| act am), 515Bd,J 249761305 (ipsocGintli28.8ppriaiChel, / |7Dsgl)15 21¢paRC, S/ %2DGR/IQ2(G%/3D613)

?1&6 élt1 " dcei 4‘?%(&1‘9 ﬁé‘?‘yﬁO%Cta’?a}é%%ﬂ%fﬂ%%&)ékﬁﬁm%% 37 ’(18 H

dd, 8.0, 5.0, 5' aryI , 5.99 (1H, br s, CC]\IH-CHZ) 4.70 (1H, 20 ddd, J
11.0, 5.5, 1. )340323(2H 2.24 1H hr d, J14.5,
| act am CJ—lZ)HRM&(tFE@ImeHMNquz H Iéctcé}%iéﬁi)lwq fg?‘ldlZ%SI m |actam CH2),
1.63- 1.38 (2H, m |actam CH2). 13C NMR: ¢ (100MHz, CDC13) 175.7
(lactam C=0), 164.6 (aryl C=0), 152.4 (aryl N25 CH), 148.5 (aryl N-CH),
135. 1 (org hRefererice)Bxamipd®10: (i p3-GP@idinlP3carbonpbming)tetbhydrHHdin)2- 42. 2
(CH2-N1-1), 31.6 (lactam CH2), 28.9 (lactam CH2), 28.1 (lactam CH2). HRMVB
(+ESI) C 2HI®N302 + H+: cal cd 234.1237; found 234.1239. Reference Exanple
13:3-(3', 5" -Di net hyl benzoyl am no) t et rahydropyri di n-2- 30 one: 30
P66854. W01. Spec as filed 8.06.11

Oxalyl chloride (20 mmol) was added to a solution of nicotinic acid (10 mmol) in

DCM (40 mL), along with one drop of catalytic DMF. The reaction mixture was

15 stirred for 16 h and then the solvent was removed under high vacuum. The resulting
crystals were dissolved in DCM (10 mL). In a separate flask, 3-
aminotetrahydropyridin-2-one hydrochloride (10 mmol) and K,CO3 (30 mmol) were
added to water (30 mL) and stirred, giving a solution to which the acid chloride
solution was added. The reaction was worked-up as above to give the product (0.10 g,

20 5%):

Vmad/em™ 3257 (N-H, amide), 1642, 1541 (secondary CONH, lactam, NH), 1591, 1479

(aromatic pyridine ring).

25 'H NMR: &y (400MHz, CDCls) 9.03 (1H, d, J 2.0, 2’-aryl CH), 8.71 (1H, dd, J 5.0,
1.5, 6’-aryl CH), 8.12 (1H, dt, J 8.0, 2.0, 4’-aryl CH), 7.36 (1H, dd, J 8.0, 5.0, 5’-aryl
CH), 7.27 (1H, br d, J 2.0, CsH4,N-CONH), 5.91 (1H, br s, CONH-CHy), 4.45 (1H, dt,
J11.0, 5.5, CH-CO), 3.44-3.32 (2H, m, CH,NH), 2.72 (1H, dt, J 14.5, 4.5, NHCH-
CH), 2.06-1.93 (2H, m, lactam CHy), 1.70-1.54 (1H, m, lactam CHy,).

30
3¢ NMR: 8¢ (100MHz, CDCl;) 171.8 (lactam C=0), 166.0 (aryl C=0), 152.5 (aryl N-
CH), 148.6 (aryl N-CH), 135.3 (ortho-C(-CH)), 133 4 (ipso-C), 123.6 (meta-C), 51.2
(CH-CO), 42.0 (CH,-NH), 27.3 (lactam CH,), 21.3 (lactam CH,).
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3-am not et r ahydr opyri di n- 2-one hydrochloride (10 nmol), K2CO3 (30 mmol ) and
3,5- di nethyl benzoyl chloride (10 nmmol) were reacted according to the above
procedur ewpexscepicosbhat CHC13 was used instead of CH2CL2pctraEhvignotsse
product (2.06 g, 94%: 5 vmax/cm 1l 3212 (N-H, am de), 1675, 1627, 1534
(secondary CONH, l|actam, 1598, 1491 (aromatic ring), 890, 865, 817
(meta-trisubstituted benzene rin 1H NVR. SH (400WHz, CDC13) 7.39 (2H, s,
ortho-H), 7HRMS HESIHE d 3NS5, H%&‘h@d 220NIBB 1 ; f@umDZZOlI-OSSs para-H), 6.25
(1H, br s, CONH-CH2), 4.41 (1H, dt, J11.5, 5.5, 10 CH 00), 3.43-3.29 (2H,
m CH2NH), 2.69 (1H, dq, J13.0, 4 5, NHCH CH2), 2.31 (6H, s, CH3),

2.03-1.89 (ﬁkkermcelm%@% o) idino®-datbonylamimhapahtLne:  13C NWR
8c (100MHz, act am -0), 168.0 (aryl CO) 138.2 (ipso-0),
134.3 (m&ta-C), 133.5 (aromatic CH), 1251(aromat|c : 512(CH—CO)

(+E91) . arPsobgdgn ARt e el KR un it ARG AL, T

14:3-(3', 5" tMmmil )iyl DERz@y nany, amhgmmarm@fcawyt&lammqazemnoa one
hydrochl ori de (10 mmol ), K2CO3 (30 nmol ). and 3, 5- di et hyl benzoyl chloride
(10 ol ) m@mvrﬁé%tsgaeé&dﬁd} #hl then Eh?éob{swéawm%ahv@e( 8IS Rat  CHCL3

d 25 Jcm 1
3310 (N H g Sy he Estatenlerk 0 dbNEa hBCREAL, tep SEhcfs B0 3; 40V
(ar omat i 1 r amizpazepss2-BehydBRBlofide (B0 tm stk 100080 lmmal()merer adug) to NVR. SH

400MHz, CDC13 br d,. J5.0 ort ho-
(7 10 (1H, swafﬁ')a@frl& “6;4 Pigreda g1vinga Sé"“‘@@%ﬂw%%e&mégﬁk) GS%‘BHOH yag SD 30

6.0, 1.5, g:gpd;] 2. 21 (1H b
d. J 125, %@aﬁ%ﬁg&ﬁ%&&m U as o gRe b %gghcﬁ@ ofEH%E (2H( mo

| actam CH2), 1.59-1. 35 (2H, m Ilact am CHZ) 31 P66854 W)01. Spec as filed
8.06. 11 vma,(/cm'1 3200 (N-H, amide), 1642, 1548 (secondary CONH, lactam), 1590, 1476

15 (aromatic pyridine ring).

'H NMR: 8y (400MHz, CDCl;3) 9.06 (1H, d, J 2.0, 2’-aryl CH), 8.72 (1H, dd, J 5.0,
1.5, 6’-aryl CH), 8.11 (1H, dt, J 8.0, 2.0, 4’-aryl CH), 7.72-7.62 (1H, m, CsH4N-
CONH), 7.37 (1H, dd, 8.0, 5.0, 5’-aryl CH), 5.99 (1H, br s, CONH-CH,), 4.70 (1H,

20 ddd,J11.0,5.5, 1.5, CH-CO), 3.40-3.23 (2H, m, CH>NH), 2.24 (1H, br d, J 14.5,
lactam CH»), 2.11-2.02 (1H, m, lactam CH;), 1.97-1.83 (2H, m, lactam CH3), 1.63-
1.38 (2H, m, lactam CH5).

3C NMR: 8¢ (100MHz, CDCl3) 175.7 (lactam C=0), 164.6 (aryl C=0), 152.4 (aryl N-
25 CH), 148.5 (aryl N-CH), 135.1 (ortho-C(-CH)), 130.0 (ipso-C), 123.5 (meta-C), 52.8
(CH-CO), 42.2 (CH,-NH), 31.6 (lactam CH;), 28.9 (lactam CHy), 28.1 (lactam CH.).

HRMS (+ESI) C2H;sN;O, + H': caled 234.1237; found 234.1239.

Reference Example 13: 3-(3’,5’-Dimethylbenzoylamino)tetrahydropyridin-2-

30 one:
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WO 2011/ 154696PCT/ GB2011/ 000863 13C NVR: Sc (100MHz, CDC13) 176.0
(lactam66.8 (aryl CO, 138.3 (ipso- C, 134.3 (nmeta-C), 133.3 (aromatic
CH), 124.\Wo(aromsassc CH), 52.6 (0-1-00), 42.3 (CH2-NH), p8T/cB2011anv@m CH2) ,
29.0 (lactam CH2), 28.1 (lactam CH2), 21.4 (CH3)- 5 HRVS (+ESI)

Cl51-120N20g , ﬁlmetrﬁghﬁ%ﬁﬁﬂ'l -3-388h JrQHﬂgn lom&) KIcdheoexasnhkesgssel ow,

t he general " procedur the sy nt esi s of | am no-2- 10 oxopi peri di nes
was: pot assdinmtlodbdraoptchldrilerth® h)mdh We(espaaechmcnuhl% t@ﬁb@alpj@mmmure

hydr ochl oride (1.5 d i | uti
v cool od (oot KT, vEShire et SRt beRBebr e P43 (1 o )

In tetrahydrofuran (5 nmL) was added. The m xture was stirred for 16 hours,
and then the reaction was extracted with dichl oronet hane or chloroform The
conbi ned organic |layers were 15 dried over sodium sulfate and reduced in
vacuo to gi v,g\ax/am§<3|2ilﬁl(N3lIﬂl,i8nidc))l, ild75/;/a§2?,eldB$waEtar)'r @O& Hyiladtaman188®unt of

di chl or onet h e and cr addi t.i gn et roI eum et her 40-60 C.
The solid pt u(éforﬂ)%g: r%/@ai? gggf?%(’lnf’tf’éw‘gﬁ“ T potassi um
pent oxi de. 20 Exanple 1: (S)-3-Fluoro-N(2-oxopiperi d| n- 3-yl ) benzam de

0.147 g off-white coarse powder (41 % . np 164-166 C. [b]24D -5.50 (c 0.1,
MeOH) ; 25 vHaXNR: d (meMHzl@DCl@)&Bﬁ (hisdeyho- 85215 NHbr dnd d8) CsHB03 (G- F) .

pnal. (CZRRNE Yoo Tinls, para-£8) 695 G118 coﬁf?cﬁg’) M i3eB8e, J194Nd C 60. 65,
10 CH-CO), 3.43-3.29 (2H, m, CHLNH), 2.69 (1H, dg, J 13.0, 4.5, NHCH-CH}), 2.31
(6H, s, CHs), 2.03-1.89 (2H, m, lactam CHy), 1.66-1.53 (1H, m, lactam CH).

BC NMR: 8¢ (100MHz, CDCls) 172.2 (lactam C=0), 168.0 (aryl C=0), 138.2 (ipso-
C), 134.3 (meta-C), 133.5 (aromatic CH), 125.1 (aromatic CH), 51.2 (CH-CO), 41.9
15 (CH,-NH), 27.2 (lactam CH,), 21.4 (CH3), 21.2 (lactam CH,).

HRMS (+ESI) C4H N0, + H': calcd 247.1441; found 247.1455.

Reference Example 14: 3-(3’,5’-Dimethylbenzoylamino)azepan-2-one:
20

3-aminoazepan-2-one hydrochloride (10 mmol), K,CO; (30 mmol) and 3,5-
dimethylbenzoyl chloride (10 mmol) were reacted according to the above procedure

(except that CHCl; was used instead of CH,Cl) to give the product (2.26 g, 96%):

25 vma,(/cm'1 3319 (N-H, amide), 1682, 1635 (secondary CONH, lactam), 1600, 1498
(aromatic ring), 888, 866, 828 (meta-trisubstituted benzene ring).

'H NMR: 84 (400MHz, CDCl3) 7.57 (1H, br d, J 5.0, CgHy-CONH), 7.42 (2H, s,
ortho-H), 7.10 (1H, s, para-H), 6.09 (1H, br s, CONH-CH>), 4.69 (1H, ddd, J 1 1.0,

30 6.0, 1.5, CH-CO), 3.40-3.20 (2H, m, CH>NH), 2.33 (6H, s, CH3), 2.21 (1H, brd, J
12.5, lactam CHj), 2.08-1.98 (1H, m, lactam CH,), 1.97-1.82 (2H, m, lactam CH5),
1.59-1.35 (2H, m, lactam CHj).
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11.78. 1H-NVR 8H. 7.52 (2H, tt, J8 and 2 , ArH4 and ArH6), 7.38 (1H, td, J8
and 5.5, ArH2), 7.21-7.14 (2H, m NHCH and ArH3), 5.9 (1H, s, NHCH2), 4.41
(1H, dt, Wwo2011/151696 and 6, CHNH), 3.42-3.28 (2H, m CH2REGR0#AZ00sks, dg, J
13 and 5 , CHZCH), 30 2.04-1.95 (21-1, m CH2CH2NH), 1.62 (1H, dg, J 16 and
5, CH2CH). '3C NMR 32 P66854. WO01. Spec as filed 8.06.1 1 171.6 ( CHCONH)
166.3 (CONHCH), 162.8 (d, J 247, ArC3), 136.4 (CCO, 130.17 (d, J 12,

Ar C5) , 122 éqmﬁc(mmnz(@pcna)né ouaaamcm)q 166{8darleC2$D) mmozpsosl 2

HRVG, (+£51) Con BTt R Caron ke 429 TR 590 ThB6CHECRlA ¢ o
(S)-2-Fl uor ge leN?-I)OXPQSIH&HnC@HZ)?’ZQ’bXlla@tﬁﬁf?@l‘{ 281 Qabat2en, yhis(€ent). ity

powder (63 % . np 166 ]24D 10. 00 Covmax/cm | 1647,
1613 (C=05 amide), 1512 (N-H, anide), 1277 (C—F) Anal (012H13FN202) C, H,

H 6 os (THERS CEST et B col I soBVrolRa 3B Tty Ny 71 (1n
dddd, J8,7, 5 and 2, ArH4), 7.21 (1H, td, J7.5 and 1, ArH5), 7.13 (1H, ddd,

15 3 12, 9 and 1, ArH3), 6.01 (1H, s, NHCH2), 4.53 (1H, dt, J 11 and 6,
CHNH), 3.45 (2H, td, J 6 and 3, CH2NH), 2.72 (1H, dg, J 13 and 6, CHZCH)

2 02 B bebi B P e Bt e Ty PSS B A3
133. 4 (d10 Jofopiperidines il pBtagAumbarbokidte @ mehol) ai (YA AminbiBodorfiperiding 1,

Ar C3 51.3 (CHNH),. 41.9 20 (CH2N 27. 2 CH2CH2N
19F- %\II\/R 6F b (1@201&0“%}55 (r@yvetﬂmmvsqﬂr\mmg (Sdal)@adzlsﬂgscziéw W%Gﬂl_%ed

259. 0858. EYaPhear a Sotidh 5 M Arbba(Rn23IRbRE L 4t Rardoly i RERRATLAL?Es

mL) was added. The mixture was stirred for 16 hours, and then the reaction was
extracted with dichloromethane or chloroform. The combined organic layers were
15 dried over sodium sulfate and reduced in vacuo to give a solid. This solid was
redissolved in a minimum amount of dichloromethane and crystallised by addition of
petroleum ether 40-60 °C. The solid product was isolated by filtration and dried over

potassium pentoxide.

20 Example 1: (S)-3-Fluoro-N-(2-oxopiperidin-3-yl)benzamide

F
© e : co
) K o
ClHsN,,. O 23 ¥
NH + HZO /s, NH
C THF 5

0.147 g off-white coarse powder (41 %). mp 164-166 °C. [a]24D -5.50 (c 0.1, MeOH);
25 Vmadem 1669, 1644 (C=O, amide), 1552 (N-H, amide), 1303 (C-F). Anal.
(C12Hi3FN20O,) C, H, N: caled C 61.01, H 5.55, N 11.86; found C 60.65, H 5.50, N
11.78. '"H-NMR 8. 7.52 2H, tt, J 8 and 2 , ArH4 and ArH6), 7.38 (1H, td, /8 and
5.5, ArH2), 7.21-7.14 (2H, m, NHCH and ArH3), 5.9 (1H, s, NHCH,), 4.41 (1H, dt, J
11.5 and 6 , CHNH), 3.42-3.28 (2H, m, CH,;NH), 2.72 (1H, dq, / 13 and S, CH,CH),
30 2.04-1.95 (2H, m, CH,CH,;NH), 1.62 (1H, dq, J 16 and 5 , CH,CH). *C-NMR §¢
32
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HN'"'ANH 0.145 g cream coloured fine crystals (41 %9 np 133-135 oc;
[0(]24D -7.90 (¢ 0.1, MeOH); vmax/cm | 1650, 1636 (C=0, amide), 1557 (N-H,
am de), Mdro(1GskwsAnal . 33 P66854. WO01. Spec as fil ed 8pr06/GBR011/000863
(A 2F113FN202) C, H, N calcd C 61.01, H 5.55, N 11.86; found C 60.71, H

5.38, N 11. .7
o3 MRS IORCRAD 1383 CIER 168 (80268, NSy ldieeg e,

gHgHz) 4, 3(21 V1R, é@CS),lerzlcs zﬁAcC@, lwmmﬁ J:<2152\r(:2H 11deh (d1 B52hnarcy), SH2NH) |

.84 (1H, 1 1 ,
da. 315 and BHbp e el LA e oy -THe. 6 (4.
J 251.5, Afﬁﬁhis SARPC N O Nl g@s(@un&%m@/ 6), 115.5 (ArC3/5),

51.2 (CHNH) 1 ( CH2CHNF (CH2CH2NH) . HRMS (+ESI)
C 2H13FN202Na: cal cd 259. 0853; found 259. 0852 10 Exanpl e 4:

(S)-N-(2-0xQpi peyridin-3-y1)-4-(trifluor, enzajdde 15 0.376 g white
fine pomderﬁ%)%‘gp(%zf (ﬁbﬁ;ﬁ‘ﬁrﬁ’%ﬁ‘( OXPB']pfﬁ' é AW MeoH); vmex/cm 1
1650, 1636 (C=0, amide), 1557 (N-H, amide), 1327 (C-F). Anal.
(CI3H13F3N202) C, H, N calcd C54.55 H4.58, N9.79; found C 53.99, H
4.68, N 9.59. 11-1-NMR 8H1H NMR 8 .%l (ZU d, J 8 ArH2 and ArH6), 7.22
(2H, d, J 8.5, ArH3 and ArH5), 7. 1HHs, INHCH), 5.70 (1H s, NHCH),
4.00 (1H, dt, J 11.5 and 20 6, CH hb 1 td, J6 and 2, CH2NH), 2.25
(1H, dq, J 13 and 4, CH2CH), 1.62- 1. , CH2CH2NH), 1.28 (1H, dg, J
12 and 8, CH2CH). 13C-NMR 8¢ 171.8 (CHCO\IH), 166. 3 (CONHCH), 137.3 (ArCl),
133.3 (q, 3L ArC4) 127.6 (ArC2/6), 125.5.9 (q, J 4, ArC3/5), 123.7 (q, J

ToF. iR W 0837 o Wb BL iy BapeC i zww%qfeﬁﬁé@é Gt MeBh
309.0822. | em! 1647, 1613 (C=O, amide), 1512 (N-H, amide), 1277 (C-F). Anal.
(CuH13sFN2Oy) C, H, N: caled C 61.01, H 5.55, N 11.86; found C 60.78, H 5.54, N
11.69. "H-NMR 8. 8.05 (1H, td, J 8 and 2, ArH6), 7.62 (1H, dd, J 6 and 4, NHCH),
7.45 (1H, dddd, J8,7, 5 and 2, ArH4), 7.21 (1H, td, J 7.5 and 1, AtH5), 7.13 (1H, ddd,
15 J12, 9 and 1, ArH3), 6.01 (1H, s, NHCH,), 4.53 (1H, dt, J 11 and 6, CHNH), 3.45
(2H, td, J 6 and 3, CHyNH), 2.72 (1H, dq, J 13 and 6, CH>2CH), 2.02-1.95 (2H, m,
CH,CH,NH), 1.72-1.59 (1H, m, CH>CH). '3C-NMR &¢ 171.3 (CHCONH), 163.4
(CONHCH), 160.9 (d, J 248.5, ArC2), 130.17 (d, J 12, ArCS), 133.4 (d, J 9, ArC4),
131.9 (ArC6), 120.9 (d, J 9, CCO), 116.1 (d, J 21, ArC3), 51.3 (CHNH), 41.9
20 (CH,NH), 27.2 (CH,CHNH), 21.1 (CHCH;NH). '9F-NMR & -112.4. HRMS (+ESI)
C12H13FN,;0O;Na: caled 259.0853; found 259.0858.

Example 3: (§)-4-Fluoro-N-(2-oxopiperidin-3-yl)benzamide

F
N
i N| I
O

0.145 g cream coloured fine crystals (41 %)mp 133-135 °C; [a]*p -7.90 (c 0.1,
MeOH); Vmax/cm™ 1650, 1636 (C=0, amide), 1557 (N-H, amide), 1327 (C-F) Anal.

25
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Exampl e 5: (S)-N-(2-0xopiperidin-3-yl)-3-(trifluoronmethyCbenzam de 34
P66854. WOO | . Spec as filed 8.06.11 0.251 g creamfine powder (59 %9. np
148- 150 Gyo[201124@9610. 20 (c 0.1, MeOF1l); vmax/cm | 1671pctaio{1@s0s63am de),
1554 (N-H, am de), 1327 (GF). Anal. 5 (CI3H13F3N202) C, H, N calcd C

54.55, H 4. @:3 HAFR (312 CfIQUNdcﬁcé% 8001 |‘H45§§5 Nl\lll%66@0und|'t NWIBH 33§0N( 1H
s, AH2), 773 (1H 7, ArH4). 7.60 (iH NHCH) | 37 (1

J7, Ar H6) 7. %((/wzoj, H8\JMRr 557 .98G2H2 q( m, Asr[-BI\H@HEL)HSM 728 (1114 d, df[ 6, J 11

and o, G ﬁc?w%&é%%w A hs 2 Arel o1 oo OIS, Rt G- S 717L 6
(CHCONH), 1p6 GC@*WF% 3%@5(291 (té\rﬂe) and- 31 CH. NHS) 3. 8%451HN )J 1334?1d34

(ArC5), 129. 1 (ArC6) 4, Ar C2) ansf 7 (q,
J 271, CF3)CHIHR 7. CHRHP, (zmna caacmmn) 1&17(11}1(@42@&@\;1 821CfizCH)
(CoCHON | 9f MR B (02l R (R e A AR5, D 33&9 82t
S)-N-(2-0 | t

g | Lf ! y( poméﬁa?@gl 1@9%(% yl)) A%cfzﬁa)' 1‘1 : af/g%m{gbgg@{cm%ﬁ i“Q‘ I\;e%ﬁ%mq)wav 1e

vni ax/ cm 1 mzasHmsml(@::édﬁzaﬁuNH) HR34S (¢KSH, c&m.ﬁ;zozmal@au;ctzﬁy 088%al .
(C13f 113F3l\%02% gi*l %\%QN calcd C54.55, H4.58, N9.79; found C 54.25, H
4.51, N 9.7 %0 OH764 (1H, d, J7, ArH6), 7.54 (1H d, J6, Ar113),

7.22-7. 4% (2H, m ArH4 and ArH5), 6.78 (1H, d, J 5, NHCH), 6.08 (1H,

NHCH2) , 4.42 (1H, dt, J 11 and
Example 4: (5)-N-(2-Oxopiperidin-3-yl)-4-(trifluoromethyl)benzamide

N
= Nl I
O

15 0.376 g white fine powder (87 %). mp 212-214 °C; [0]®p -6.35 (c 0.1, MeOH);
Vma/em™ 1650, 1636 (C=O, amide), 1557 (N-H, amide), 1327 (C-F). Anal.
(C13H3F3N,0,) C, H, N: caled C 54.55, H 4.58, N 9.79; found C 53.99, H 4.68, N
9.59. '"H-NMR 8 '"H-NMR &y. 7.51 (2H, d, J 8, ArH2 and ArH6), 7.22 (2H, d, J 8.5,
ArH3 and ArH5), 7.15 (1H, s, NHCH), 5.70 (1H, s, NHCH,), 4.00 (1H, dt, J 11.5 and

20 6, CHNH), 2.98 (2H, td, J 6 and 2, CH,NH), 2.25 (1H, dq, / 13 and 4, CH,CH), 1.62-
1.53 (2H, m, CH,CH,NH), 1.28 (1H, dq, J 12 and 8, CH,CH). “C-NMR 8¢ 171.8
(CHCONH), 166.3 (CONHCH), 137.3 (ArC1), 133.3 (q, J 31, ArC4), 127.6 (ArC2/6),
125.5.9 (q, J 4, ArC3/5), 123.7 (q, J 271, CF3), 51.2 (CHNH), 41.9 (CH,NH), 27.0
(CH,CHNH), 21.1 (CH,CH,NH). "’F-NMR 8 -62.9. HRMS (+ESI) C;3H;3F3N,O;Na:

25 caled 309.0821; found 309.0822.

Example 5: (5)-N-(2-Oxopiperidin-3-yl)-3-(trifluoromethyl)benzamide
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6, CHNH), 3.35 (2H, td, J6 and 2, CH2NH), 2.73 (1H, dq, J 13 and 6, CH2CH),
1.99- 25 1.91 (2H, m CH2CH2NH), 1.59 (1H, dgq, J 12 and 8, CH2CH). '3C NWR
8c 171. 0 WwOHECONs)96167. 8 (CONHCH), 135.5 (ArCl), 131.9 (eAT@B20111006869
(Arcs), 128.6 (ArCe), 127.4 (q, J 31, ArC2), 126.4 (g, J 4, ArC3), 123.6
(q, J 270, CF3), 51.3 35 P66854. W)Odp Spec as filed 8.06.11 (CHNH), 41.8
(CH2NH), 26.5 (CH2CHNH), 20.9 (C1-1 éHZNH) 19F-NWR SF -58.7. HRVS (+ESI)
Cl 3H13F3N202Na: cal cd 309. 0821; f 309. 0818. Exanple 7:
(S)-2,3-difluoro-N-(2-oxopiperidi 7] 'HeS 0.234 g white needle
crystals (61 % . np 160-162 C [a] 24D 4I5. § 0.1, MeOH); vrmax/cm 1 1686,
1648 (C=0, anide), 1536 (N-H, amide), ©320&F). Anal. 10 (d 2H12F2N202)
C H N calcd C56.99, H4.76, N 11.02; found C 56.26, H 4.69, N 10.84.
11-1-NMR SH. 7.76 (1H, ddt, J8, 6 and 2, ArH6), 7.51 (1H q, J3, NHCH),

7.28 (1H, ddod; : % dd, Ar H5
6 18 ElH, s,@qﬁlﬁ (2”%“%4f%7pgﬁer & ,%5 Hﬂ%m@ pe %ﬂ“ h)‘g 10%88(‘:26;1 ebi Jarané

2, CH2NH), m@&rr('lH67¢ig 164812C50armlmae)5 113142@4}1{ 2niide)] . 9@7( 28 F)m Anal
CH2CH2NH), 1.7

(o) 43 B aNeO 80 Hhic §804 e S35, 465 ¥ §0: JOBHAC DT HR0CS,
126:2 (1. ok #hux $2hdh (i, 2 Ayl T (I2%, 3 LlyplyD D, F20- 3
(CH2CH2NH) NARMD), (4B8S11H, @12 7; AtA6R NG, dp.ﬁBerH?)?ﬁQ?@E(QH SONAHGCH2Y, 4. 78/ 69.
(1H, dt, J 11 and 6, CHNH), 3.17-3.06 (2H, m, CH,NH), 2.30 (1H, dq, J 13 and 6,
CH,CH), 1.74-1.65 (2H, m, CH,CH,NH), 1.62-1.42 (1H, m, CH,CH). BC.NMR dc
10 171.6 (CHCONH), 166.1 (CONHCH), 134.9 (ArC1), 131.1 (q, J 34, ArC3), 130.3
(ArC5), 129.1 (ArC6), 12822 (q, J 4, ArC2), 124.3 (q, J 4, ArC4), 123.7 (q, J 271,
CF3), 51.2 (CHNH), 41.8 (CH,NH), 27.1 (CH;CHNH), 21.1 (CH,CH,NH)."’F-NMR
SF -62.7. HRMS (+ESI) C,3H;3F3N,0;Na: calcd 309.0821; found 309.0820.

15 Example 6: (S)-N-(2-Oxopiperidin-3-yl)-2-(trifluoromethyl)benzamide
CF
@;(N, i:

0.262 g white fluffy powder (61 %). mp 155-156 °C; [a]**p -18.20 (¢ 0.1, MeOH);
20 Vma/em’ 1674, 1654 (C=0, amide), 1543 (N-H, amide), 1312 (C-F). Anal.
(C13H13F3N205) C, H, N: caled C 54.55, H 4.58, N 9.79; found C 5425, H 451, N
9.70. '"H-NMR 8y 7.64 (1H, d, J 7, ArH6), 7.54 (1H, d, J 6, ArH3), 7.22-7.15 (2H, m,
ArH4 and AtHS), 6.78 (1H, d, J 5, NHCH), 6.08 (1H, NHCH,), 4.42 (1H, dt, J 11 and
6, CHNH), 3.35 (2H, td, J 6 and 2, CH,NH), 2.73 (1H, dq, J 13 and 6, CH>CH), 1.99-
25 191 (2H, m, CH,CH,NH), 1.59 (1H, dq, J 12 and 8, CH,CH). >*C-NMR 8¢ 171.0
(CHCONH), 167.8 (CONHCH), 135.5 (ArCl), 131.9 (ArC4), 129.9 (ArC5), 128.6
(ArC6), 127.4 (q, J 31, ArC2), 126.4 (q, J 4, ArC3), 123.6 (q, J 270, CF3), 51.3

35
P66854.WOO1.Spec as filed 8.06.11



Exanple 8: (S)-2,4-difluoro-N(2-oxopiperidin-3-yCbenzam de 25 0.236 ¢
off-white crystals (62 %9. np 140-141 C, [a]24D -2.00 (c 0.1, MeOH);

vimax/ cm wo68,/151888 (C=0, ami de), 1526 (N-H, am de), 1289 dH2ef)000osdaal
(C121-112F2N202. 116 H20) C, H, N calcd C 56.03, H 4.83, N 10.89; found C

03 HNﬁcﬁéﬂN?el%%%igxﬂ%@% S ERNHL ol e B TR gy 75841 11
2.5, 1, Ar HﬁRM@é&ésmmH,gm,de)zﬁa&alcz,309rds,‘3),,foﬁnd4§09(.081,8 s, NHCH2), 4.45
(1H, dt, J 11 an CHNH), 3.36 (2H td, J6.5 and 2.5, CH2NH), 2.66 (1H,

dq, J 12. 5 and 5.5, CH2CH), 2.00-1.91 (2H, m CH2CH2NH), 1.73-1.59 (1H m

N Co) 5 16EINplT: st s é’%ixéﬂﬁ‘%@é“?%ﬁ%‘?o(iﬁa 3 AR

117.4 (dds J 12 and 4, CCO\IH) 112.2 (dd, J 21 and 3, ArCs), 104.3 (t, J
27, ArC3), 51.3 (CH\H), 41.8 (CHZNI7-p, 27.2 (CH2CHNH), 21.1 (CH2CH2NH). HRVS
(+ESL) O 2H12F2N202Na: cal cd 277, 07p9; found 277.0761. 10 Exanple 9:
(S)-2,5-difluoro-N-(2-oxopiperidi fi benz)am' de 0.252 g off-white
crystals (66 9% . np 140-142 C, [c D +d.85 (c 0.1, MeOH); 15 vmax/cnil
1681, 1635 (C=0, amide), 1519 (N H>amidey( 1888 (c- F), Anal.
(C121-112F2N202.1/6 H20) C, H, N calco C §6,93, H 4.83, N 10.89; found C
55.47, H 4.72, N 10.67. 1HNWVR 8H 8.07 (1H, dt, J 11 and 8.5, ArHe), 7.54
(1H, dd, ill, 5 NHCH), 6.68-6.54 (2H m ArH3 and ArH4), 6.43 (1H, s,

NHCH2) , 4. 4 6 . _
CHZNH% 2. 68 %& Wgtﬁe “ﬁed}"’z C‘é’sg%(@qg}l% ‘éﬂz‘%zo( o i; g&% ((%z‘ﬂp d%%o?r)
CH2CH2N 64 (11 13~28d N 17

Top o ( oo bg 1685 1685 dc 0], iR TLhe tRRIIRED, Wb R 0. 5
10 and 410 A(@@}){nmez; Q, ), N JcaBech 656609, EDAE) N 1202; ot 6264 A9 N

(o a1 80 %@%&ﬁ?@?”ﬁvé (B 8. Daid (A9 LR 0 A HGHE s
CLEEEAEOME R 9 ST PECE AV BTLBTER, SIS ADI, o101
NHCHZ) 4.47 (1H, dt, J 12 and 4, CHNH), 3.38 (2H, td, J 6 and 2, CH,NH), 2.69 (1H,
dq, J 12.5 and 3.5, CH>CH), 2.02-1.93 (2H, m, CH,CH,NH), 1.73-1.59 (1H, m,
15 CH,CH). “C-NMR &¢ 171.2 (CHCONH), 162.5 (CCONH), 132.8 (dd, J 250 and 15,
ArC3), 149.1 (dd, J 251 and 14, ArC2), 1262 (t, J 3, ArCS), 124.4 (t, J 4, ArC6),
1233 (d, J 9, CCONH), 120.3 (d, J 17, ArC4), 51.4 (CHNH), 41.8 (CH,NH), 27.1
(CH,CHNH), 21.1 (CH,CH,NH). HRMS (+ESI) C,;H;,FaN,O,Na: caled 277.0759;
found 277.0769.
20

Example 8: (5)-2,4-difluoro-N-(2-oxopiperidin-3-yl)benzamide

F F
H 0
NH
0

25 0.236 g off-white crystals (62 %). mp 140-141 °C; [a]24o -2.00 (¢ 0.1, MeOH);
vma/cm 1682, 1638 (C=0, amide), 1526 (N-H, amide), 1289 (C-F). Anal.
(Ci2H3F2N>0,.1/6 H,0) C, H, N: caled C 56.03, H 4.83, N 10.89; found C 56.40, H

4.69, N 10.93. '"H-NMR 3y. 8.07 (1H, td, J 9 and 7, ArH6), 7.54 (1H, q, J 5, NHCH),
36
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37 P66854. W01. Spec as filed 8.06.11 WD 2011/154696PCT/ GB2011/ 000863 1. 40
i1 NH 0.209 g white fine powder (55 A). np 190-194 C, [0]240 -7.20 (c 0.1,
MeOH) ; vww/20nwis46b672, 1638 (C=0, amide), 1492 (N-H, anmpde)GB20B2004:E- F) .
Anal . 5 (O 2F112F2N202) C, H, N calcd C 56.99, H 4.76, N 11.02; found C

55.93, H 4. 101183 o( 4/:6 8
o 06@ 5@&1 Qid §8(§-5 1%5),&%4511’44'\/& 3 4, 2329\&{]3')*?%(1&1?]59&? %@1)5; 6 o3

(1H, s, NHCHAP (1H, dIISJ(llHnddt CHNH)13éﬁd2H tdcﬂﬁlé)qnd:éz 3TN, 266, (1Hy dGHDNH) |

T 6815 (T Y hcHCr SORURTIRH, 1 G eiodi ST KRy Gent.

160. 1 (dd, %ﬂmﬂ 7175,4(2& mitg A58 )(CCBNHY, 164.9 (éddlll 25‘5r§fh)12 1/114:21) (t, J
20, CCONH), 111.9 0 and ArC3 and ArCo) . 41,

(CH2NH), 26161. e@ﬂmama) and2[, SArCaHIIGRIENEY, JlgmnmeAgcé) 1112 45(dd,HRma(1¢ES|)

(5)+3 a1 ERONIR (925680 drind §U859, Sebf dhid? SETBsE3 SIS 11 ne
powder (59%CHIWH )2023‘2236145‘@}11\1@11)24[)1 (?}ﬁ@r(zmﬂz MRWEJESI)ZQZHQFMZMM

1652 (C=0, am de H, am de) Anal
caled 277. 0759; found 277.0761.

10  Example 9: (5)-2,5-difluoro-N-(2-oxopiperidin-3-yl)benzamide

F
H o}
F NH
o)

0.252 g off-white crystals (66 %). mp 140-142 °C; [a]*p +0.85 (c 0.1, MeOH);
15 Vmadem' 1681, 1635 (C=0, amide), 1519 (N-H, amide), 1328 (C-F). Anal.
(C12H12F,2N,0,.1/6 H,0) C, H, N: caled C 56.03, H 4.83, N 10.89; found C 55.47, H
4.72, N 10.67. '"H-NMR &y. 8.07 (1H, dt, J 11 and 8.5, ArH6), 7.54 (1H, dd, J 11, 5,
NHCH), 6.68-6.54 (2H, m, ArH3 and ArH4), 6.43 (1H, s, NHCH,), 4.45 (1H, dt, J 11
and 6, CHNH), 3.36 (2H, td, J 6.5 and 2.5, CH,NH), 2.66 (1H, dq, J 12.5 and 5.5,
20 CH,CH), 1.99-1.90 (2H, m, CH,CH,;NH), 1.64 (1H, dq, J 11 and 8 CH,CH). *C-NMR
8c 171.3 (CHCONH), 162.2 (CCONH), 158.6 (d, J 258, ArCS5), 156.7 (d, J 258,
ArC2), 133.6 (dd, J 10 and 4, ArC6), 122.4 (dd, J 8 and 6, CCONH), 120.0 (dd, J 24
and 8, ArC3), 118.0 (dd, J 26 and 4, ArC4), 117.5 (dd, J 28 and 7, ArC6), 51.4
(CHNH), 41.8 (CH,NH), 27.1 (CH,CHNH), 21.1 (CH,CH;NH). HRMS (+ESI)
25 CjH ;F;N;O;Na: caled 277.0759; found 277.0766.

Example 10: (§)-2,6-difluoro-N-(2-oxopiperidin-3-yl)benzamide
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(C12H12F2N202) C, H, N. calcd C 56.99, H 4.76, N 11.02; found C 56.06, H
4.68, N 10.88 (1/6 H20). 'H-NVR 8H. 7.66 (1H, qd, J 7 and 2, ArH2),

7.56- 7. 50WOLbl1/13u698r H5) , 7.24-7.14 (2H, m ArH6 and NHCEHCr/¢B200/00d8d3 S,
NHCH2), 4.38 (1H, dt, J 11.5 and 5, CHNH), 3.39 (2H, td, J 7 and 3, CH2NH),

2.69 (1H, dg, J 14 and 5, 25 CH2 F03-1,94 (2H, m CH2CH2NH), 1.68-1.54
(1H, in, CH2CH). '3C NMR 8c 171.5[( CHCOWH) , §165. 4 (CCONH), 152.5 (dd, J253
and 12, ArC3), 150.2 (dd, J249 an S ACPN G131, 2 (t, J4.5, CCONH), 123.5

(q, J3.5, Arce), 117.4 (d, J 18, A$C5) 3§ P6p854. WO01. Spec as filed
8.06.11 116.9 (d, J 18, ArC2), 51.2 (QHN ~"41.8 (CH2NH), 26.9 (CH2CHNH)
21.1 (CH2CH2NH). HRMB (+ESI) C121-112F2N202Na: cal cd 277.0759; found
277.0751. Exanple 12: (9S)-3,5-difluoro-N-(2-oxopiperidin-3-yflbenzam de
0.234 g whi@.e0d ign@hiee\Baerpovaltr G5 %P MPa90994CC;[[0]24D7-| &O0(1¢ MeQH);

MeOF1) ;

Vaadem” 1672, 1638 (C=0, amide), 1492 (N-H, amide), 1329 (C-F). Anal.

5 (Ci2H12FaN;05) C, H, N: caled C 56.99, H 4.76, N 11.02; found C 55.93, H 4.68, N
10.83 (1/6 H,0). 'H-NMR &y. 7.30 (1H, tt, J 9 and 6, ArH4), 7.06 (1H, d, J 3.5,
NHCH), 6.89 (2H, t, J 3.5, AtH3 and ArH5), 6.23 (1H, s, NHCH,), 4.43 (1H, dt, J 11
and 5, CHNH), 3.37-3.32 (2H, m, CH>NH), 2.75 (1H, dq, J 14.5 and 4.5, CH,CH),
1.99-1.90 (2H, m, CH>CH,;NH), 1.68-1.54 (1H, m, CH,CH). "C-NMR §¢ 171.1

10 (CHCONH), 160.5 (CCONH), 160.1 (dd, J 250 and 7.5, ArC2 and ArC6), 131.7 (t, J
11, ArC4), 114.1 (t, J 20, CCONH), 111.9 (dd, J 20 and 5, ArC3 and ArCS5), 51.3
(CHNH), 41.7 (CH,NH), 26.8 (CH,CHNH), 20.9 (CH,CH,NH). '"F-NMR 3&f
-112.5. HRMS (+ESI) C2H2F,N,0;Na: caled 277.0759; found 277.0760.

15 Example 11: (5)-3,4-difluoro-N-(2-oxopiperidin-3-yl)benzamide

F
F
N
i Nl I
o

0.226 g off-white fine powder (59%). mp 202-204 °C; [(x]24D -7.50 (¢ 0.1, MeOH);
20 Vma/cml 1691, 1652 (C=0, amide), 1487 (N-H, amide), 1285 (C-F). Anal.
(C12H12F2N20,) C, H, N: caled C 56.99, H 4.76, N 11.02; found C 56.06, H 4.68, N
10.88 (1/6 H,0). 'H-NMR &y. 7.66 (1H, qd, J 7 and 2, ArH2), 7.56-7.50 (1H, m,
ArHS), 7.24-7.14 (2H, m, ArH6 and NHCH), 5.90 (1H, s, NHCH>), 4.38 (1H, dt, J
11.5 and 5, CHNH), 3.39 (2H, td, J 7 and 3, CH>,NH), 2.69 (1H, dq, J 14 and 5,
25 CH,CH), 2.03-1.94 (2H, m, CH,CH,NH), 1.68-1.54 (1H, m, CH,CH). BC-NMR 8¢
171.5 (CHCONH), 165.4 (CCONH), 152.5 (dd, J 253 and 12, ArC3), 150.2 (dd, J 249
and 12, ArC4), 131.2 (t, /4.5, CCONH), 123.5 (q, J 3.5, ArC6), 117.4 (d, J 18, ArC5),
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vmax/cm 1l 1674, 1641 (C=0, amde), 1565 (N-H, am de), 1333 (C-F). Anal. 10
(A 2H12F2N202) C, H, N calcd C 56.99, H 4.76, N 11.02; found C 56.20, H
4.69, N W09811/1b1696- NVR 8H. 7. 31 (2H dd, J 8 and 2.5, AcH&GE0O/0M08d6), 7.26
(1H, d, J 5, NHCH), 6.9 (1H tt, 9 and 2, ArH4), 6.01 (1H, s, NHCH2),

4. 39 (1H d 2 6 2 dq,
312 and 5 G2y ﬂi%%f%?%ﬂ“&%b% (AT RGN B oy
13C NMR 8c (ITH,CH,NEHCENYIS (1BSDES 12, FBGONN); caldl2 .0736; foddd27b03nd 12, Ar C3
and ArC5), 137.5 (t, J9, CCO\IH) 110.4 (dd, J 20 and 7, ArC2 and Ar(C6),
107.0 (t, J 20, Arc4), 51.3 (CHNH), 41.8 (CH2NH), 26.9 (CH2CHNH), 20.9
(CH2CH2NH) . g I—ﬁ&l\@ cal cd 277.0759;
found 277. 07%%pl23M3E§3'—) %gﬁi}_éoro g&?ﬁkgggy?ﬁ%ggy amuﬁo) azepan- 2- one
(5) - 3- Anisno- azepan- 2- one hydrochl or| de (0.72 g, 4.39 mml es) was di ssol ved
in H20 25 (20 nL) and cooled to 0C. 3-Butylbenzoyl chloride in

di chl oronet hane was added and triethylamne (1.3 nL, 9 nmoles) and the
reaction was stirred over night. H 20 m_) owas added and the reaction was
extracted wi th dichloronethane (3 he 39 P66854. W01. Spec as
filed 8.06.11 organic |ayer wasFwashe WItE aNBH 2 buffer (3 x 15 nl),
dried over Na2SO4 and reduced in vacua.OTh duct was purified by silica

col um chr omat ogr aphy (petrol eum et her:ethyl acetate 75:25 to 0:100) to
give the product as a white solid 6H (400 MHz, CDC13) 7.71-7.62 (m 3H, Ar

S L IRl Sn T ofid (ol 20 fihsd HhplS AP Mddia

CH3CH2CH2 12 1 d 4,
SO eSgl st i U 0L iis, ML 1 (midcIy, b,

CH3CH2CH®_[C12H126N048, (HnN 1c:als:dNB|G|é|GQ B 476,11\14]@,@2 fourd 6430, H 4.69, N

o) v M RGPt 71 b Hh et By 036 8%,
2‘;;’“ 5% g-?NHc]}f_}?#b ((Zl@ﬁ tt, A 9 and1§7A?H£)C'd 0 Cﬁgn s1RG# 2g§1439 /e\n)l dt12r4120ar(dCH

(Cl-12), 2856, CEMY), 322- 3336((011-[2)11 a:HdzMB) 9 6@@5) dq,EMéqumldeS szzCH), 2. 830?234 28.9
(S)-3-(4" - Byl bepz vl a10) 583 %R0 R @ rcH). PC-NMR 8¢ 171.3 (CHCONH),
15 165.2 (CCONH), 162.9 (dd, J 251.5 and 12, ArC3 and ArC5), 137.5 (t, J 9, CCONH),
110.4 (dd, J 20 and 7, ArC2 and ArC6), 107.0 (t, J 20, ArC4), 51.3 (CHNH), 41.8
(CH,NH), 26.9 (CH,CHNH), 20.9 (CH2CH,NH). ""F-NMR 8¢ -108.2. HRMS (+ESI)
C2H2F2N,0,Na: calcd 277.0759; found 277.0750.

20 Example 13: (S)-3-(3'-Butylbenzoylamino)-azepan-2-one

(S)-3-Amino-azepan-2-one hydrochloride (0.72 g, 4.39 mmoles) was dissolved in H,0
25 (20 mL) and cooled to 0°C. 3-Butylbenzoyl chloride in dichloromethane was added
and triethylamine (1.3 mL, 9 mmoles) and the reaction was stirred over night. HO (20

mL) was added and the reaction was extracted with dichloromethane (3 x 20 mL), the
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5 0 NH 4\J1 153 2 (5)-3-am no-azepan-2-one hydrochloride (1.65 g, 10

nmol es) was dissolved in H20 (20 nL) and cooled to 0OC. 4-Ethyl benzoyl

chl ori de wo 2igiskodsonet hane was added and tri et hyl am ne pC#/GB2011/00863 ol es)
and the reaction was stirred over night. H20 (20 nL) was added and the

reaction ¢ ] LG t

ayer was ERE 6L s igho® uifh SRRTTIMRE LA 15 o Thieq 8Pl RESTEN,©
reduced in nedgeed. inThaciy. OThe tprodset paras fpiuﬁ'ﬁedbyby esdrc;astdbinmsalunomtdgraphy
57535 5% Gpioinatbl S el ekl duat . ¢
CH C Et . b
m e )NH@@MHZ?%{E?&%%?J &QJYHQ’QH Erg‘i\llfléi&zﬁd #§9(3,7 g GQ) 7(%%?( r.t,

2.67 (g, 2HHV §.8HCHs), 4.2 @i, (Hr Jd], QI—NHCﬂ),13337-I3I4326(qu£thrNIéC§!z),26(52(t(dt
IH - J 14,4, M3 cOUERTEAl Ay 1232 e 821t ™ 1 25 NHEHRHF! 20053 & 1] 71421
NHCHCH,CH;), 1.95-1.81 (m, 2H, NHCHCH,CH,CH,), 1.61 (quintet, 2H, J 7,
CH;CH,CH)), 1.57-1.48 (m, 1H. NHCHCH)), 1.46-1.25 (m, 3H, NHCHCH,CH,CH,
and CH;CH,) and 0.92 (t, 3H, J 7.5, H8); 8¢ (100 MHz, CDCl;) 176.0 (C=0), 166.6
10 (C=0), 143.4 (Ar quat, C-"Bu), 134.2 (Ar quat, C-C=0), 128.4 (CH, Ar), 127.2 (CH,
Ar), 126.8 (CH, Ar), 124.0 (CH, Ar), 52.6 (CH-NH), 42.1 (CH,-NH), 35.6 (CHy), 33.5
(CH3), 31.6 (CHy), 28.9 (CHy), 28.0 (CH,), 22.3 (CH») and 13.9 (CHs).

Example 14: (S)-3-(4'-Ethylbenzoylamino)-azepan-2-one
5
6

H ©O

N,
‘ NH

o 4@1

3 2

(S)-3-amino-azepan-2-one hydrochloride (1.65 g, 10 mmoles) was dissolved in H;O

15

(20 mL) and cooled to 0°C. 4-Ethylbenzoyl chloride in dichloromethane was added
and triethylamine (4.2 mL, 30 mmoles) and the reaction was stirred over night. H,O
(20 mL) was added and the reaction was extracted with dichloromethane (3 x 20 mL),
20 the organic layer was washed with a pH 2 buffer (3 x 15 mL), dried over Na;SO4 and
reduced in vacuo. The product was purified by recrystallisation from chloroform and
cold petroleum ether to give the product as a white solid 0.94 g (36 %); mp 218-219 °
C; 8y (400 MHz, CDCl5) 7.66 (d, 2H, J 8, CH-C-Et), 7.62 (d, 1H, J 5.5, NH-CH), 7.24
(d, 2H, J 8, CH-C-COQ), 6.55 (br.t, 1H, J 6, NH-C1), 4.70 (dd, 1H, J 11, 5.5, CH-C4),
25 3.37-3.32 (m, 2H, H1), 2.67 (q, 2H, J 7.5, H5), 2.21 (br.d, 1H, J 13, H4 equatorial),
2.02 (dt, 1H, J 14, 4, H3 equatorial), 1,95-1.82 (m, 2H, H2 equatorial & H3 axial),
1.53 (br.q, 1H, J 12.5, H4 axial), 1.40 (br.q, 1H, J 13, H2 axial) and 1.22 (t, 3H, J 7.5,
H6); 8¢ (100 MHz, CDCls) 175.9 (C=0), 166.2 (C=0), 148.2 (C-Et), 131.6 (C-C=0),
128.0, 127.2 (CH phenyl), 52.6 (CH-NH), 42.2 (C1), 28.9 (C5), 28.8, 28.0 (C2, C3)
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1.53 (br.q, 1H, J 12.5, H4 axial), 1.40 (br.q, 1H, J 13, H2 axial) and 1.22
(t, 3H, J7.5, H6); 8c (100 MHz, CDC13) 175.9 (CO, 166.2 (C=0), 148.2
(CGEt), d8d.2611(1546960), 128.0, 127.2 (CH phenyl), 52.6 (edrB20114@083(C ),
28.9 (C5), 28.8, 28.0 (02 C3) 40 P66854. W01. Spec as filed 8.06.11 and

15.4 (06 | nd
1543 (arZJrratl C;é&ggf,) s g‘bo A)b@gﬂ ’ﬁa?lﬁﬁ%a% @%%6 1&?%%%2%43?0 %
261. 2 (NH+) (arbiRatizS] ESE 27/ QI0BHZ) 542 20NN agqm%,egsszszlvmm)anﬂomw%,m N414;

(2230 5 IR ol s e R Speages 47 oo gs3.1414; [0 (c -

(5)-3-am nooqgtcﬁ@y negygi di n-2-one (20 mmol es) was di ssolved in H20 (100
mL) and cooled to 0C. '4- Et hyl benzoyl chloride (16 nmoles) in
di chl or onfet hane was added and triethylamne (6.7 nL, 48 nmoles) and the

reactionwa Sti h reacti S ex ted with
di chl or onet ﬂ%‘l’ﬁ%‘eﬁ (§b§ iy ﬁ}yhléengp Apyee rtéffé’Pm@b‘?y\Wé’ré‘héd’% th a pH 2
buffer (3 x 20 n.), dried over Na2SO4 and reduced in vacuo. The 15 pr oduct

was purified by silica colum chromat ography (petroleum ether:ethyl acetate
50:50: 0 to 0:80:20) to give the prbduct as a white solid 1.46 g (37 %; np

112-113 C, SH (400 MHz, CDC13) 57- 2H. I8.5, CH—C-Et) 7.55 (d, 1H,
J5.5, NH-CH), 7.19 (d, 2H J 8.5, O)N, 6 (br.s, 1H, NHCl), 4.39
(dt, 1H, J 11, 5.5, CH C3), 3.35-3.28°(m 2H®, 2.67 (q, 2H J7.5, H4),
2.63-2.56 (m 1H, H3 equatorial), 1.94- 201 (m 2H, H2), 1.68 (tt, 1H,

J12.5 8, H3 axial), and 1.20 (t, 3H, J 7.5 25); 6c (100 Miz, CDC13)
172.2 (0=0), 167.5 (0=0), 148.2 (C-Et), 131.5 (C-C=0), 127.9, 127.2 (CH
phenyl). 50.9 (CHNH), 41.7 (C). 28.8 (O, 27.2 (G3), 2L.1 (C2) and 15.3
o) ;

E b ij;’:TP(;( Gﬁé}ﬁamnjf?l?‘?t%%l%é) g/('lwl'rl) L2-0R¢ @ @ﬁgn@@g) gé%?ﬁsol@‘&f’ﬂi K @@OO‘E}HQ ol
(Cl41- 118\26@Nal %O?@qﬂﬂlaéb@lﬁéyu&ﬁ@)dd Gonun@Es) 1 Gnchlqrarpgtba(m was Qdet]

GHCL3) +103 9 trleltzﬁ(nggme (%67 mis48 m le_s)Bgrgcy lheergg ?X)lnavmasns e SRE mé\taﬁ? 41
reaction was extracted with dichloromethane (3 x 30 mL), the organic layer was

washed with a pH 2 buffer (3 x 20 mL), dried over Na;SO4 and reduced in vacuo. The

n12

15 product was purified by silica column chromatography (petroleum ether:ethyl acetate
50:50:0 to 0:80:20) to give the product as a white solid 1.46 g (37 %); mp 112-113 ° C;
84 (400 MHz, CDCl;) 7.71 (d, 2H, J 8.5, CH-C-Et), 7.55 (d, 1H, J 5.5, NH-CH), 7.19
(d, 2H, J 8.5, CH-C-CO), 6.69 (br.s, 1H, NH-C1), 4.39 (dt, 1H, J 11, 5.5, CH-C3),
3.35-3.28 (m, 2H, H1), 2.67 (g, 2H, J 7.5, H4), 2.63-2.56 (m, 1H, H3 equatorial), 1.94-

20 1.87 (m, 2H, H2), 1.68 (it, 1H, J 12.5, 8, H3 axial), and 1.20 (t, 3H, J 7.5, H5); 8¢ (100
MHz, CDCl;) 172.2 (C=0), 167.5 (C=0), 148.2 (C-Et), 131.5 (C-C=0), 127.9, 127.2
(CH phenyl), 50.9 (CH-NH), 41.7 (C1), 28.8 (C4), 27.2 (C3), 21.1 (C2) and 15.3 (C5);
vmad/cm’’: 3334, 3245 (NH), 2932 (C-H), 1656, 1634 (C=0) and 1528 (aromatic); ESI
m/z 100 %, 514.9 (M;Na") and 35%, 269.1 (MNa"); HR ESI m/z (CisH;gN>O;Na

25 requires 269.1260) found 269.1261; [a]*p (¢ = 0.491, CHCl3) +103.95.

Example 16: (S)-3-(4'-Butylbenzoylamino)-azepan-2-one
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P66854. W01. Spec as filed 8.06.11 (S)-3-am no-azepan-2-one hydrochl ori de
(1.65 g, 10 mmol es) was dissolved in H20 (20 nL) and cooled to OC

4- But yl bewoeyi/sidoeri de (8 mmmol es) in di chl oronet hane 5pgassEdoadosad
triethylamne (4.2 nL, 30 nmoles) and the reaction was stirred over night.
H20 (20 nL) was added and the regction was extracted with dichl oronethane
(3 x 20 m.), the organic | ayes shed with a pH 2 buffer (3 x 15 ni),
dried over Na2SO4 and reduced in wac he pr%juct was purified by silica
col um chr omat ogr aphy (petrol eum eth hy{(‘I atate 75:25 to 0:100) to
give the product as a 10 white solid 0.42)9 , np 183-184 C; SH (400
MHz, CDC13) 7.73 (d, 2H, J 8, Ar), 7.63 (O, 4 $.5 NHCH), 7.21 (d, 2H,
J 8, Ar), 6.80 (br.t, 1H J 6, NHCH2), 4.69 (d&+1H, J 10.5, 5.5, NHCH),
3.35-3.20 (m 2H, CL-12NH), 2.61 (t, 2H J 7 35 245), 2.19 (br.d, 1H J
13.5, H4 equatorial), 2.00 (br.d, 1H, J 12.5, H3 equatorial), 1.93-1.80 (m
2H, H2 equatorial & H3 axial), 1.70-1.46 (m 3H H6 and H4 axial), 1.38
(br.qg, 15 1¢9)-3dardido-akEpand-ahe hydro&ﬂlonﬁ&e(dtéi g, H2 mmhdles)Heps dissol@ed th H&O 3H,

1516 (C c-69 Mebandeodiss o0 b Bty sblasie sy hipleslyis Seplerdmethgiel
(C5), 314 (A aqddd: aﬁld(t%z‘)a%ﬁng g4 280 i@ﬁmo@?&b .and #hSrdattion %Q st%%e@ ol&H) ;

vrnax/cm1: 3359, 3207 (C'H), 1671, 1650 (C=0) and
(aromati c) ; night Hﬁ@ﬁ(l@f&)%%&ﬂdle(%f(d\ﬂhﬁ*@%&ﬂ@l\@@ e%acmlgmh Q@hkommytharkﬂfiESI

g_|ZCl(3)C lzgi4gé82r§)ak€e gll'gg_lgi% g}}e% »\;'a?s:)’vggsheg t?x aBE)'I;ll 21 ggt%ér (BaJ %E mL), drie ove::I'rS’

(S) - 3- (4- Bulyjsegnagy | ﬁa@hé&l) -ik ewcazbydnmowrbdhcm dadngurdfed b42silica column
P66854. W01. Spee as filed 8
chromatography (petroleum ether ethyl acetate 75:25 to 0:100) to give the product as a

10 white solid 0.42 g (18 %); mp 183-184 ° C; &4 (400 MHz, CDCls) 7.73 (d, 2H, J 8,
Ar), 7.63 (d, 1H, J 5.5, NHCH), 7.21 (d, 2H, J 8, Ar), 6.80 (br.t, 1H, J 6, NHCH>),
4.69 (dd, 1H, J 10.5, 5.5, NHCH), 3.35-3.20 (m, 2H, CH,NH), 2.61 (t, 2H, J 7.5, HS),
2.19 (br.d, 1H, J 13.5, H4 equatorial), 2.00 (br.d, 1H, J 12.5, H3 equatorial), 1.93-1.80
(m, 2H, H2 equatorial & H3 axial), 1.70-1.46 (m, 3H, H6 and H4 axial), 1.38 (br.q,

15 1H, J 13, H2 axial), 1.31 (sextet, H2, J 7, H7) and 0.89 (t, 3H, J 7.5, H8); &¢ (100
MHz, CDCl3) 176.0 (C=0), 166.3 (C=0), 146.7 (C-"Bu), 131.6 (C-C=0), 128.5, 127.1
(CH phenyl), 52.5 (CH-NH), 42.2 (C1), 35.5 (C5), 33.4 (C4), 31.6 (Co6), 28.9, 28.0
(C2, C3), 22.3 (C7) and 13.9 (C6); vmax/em’: 3359, 3207 (NH), 2951 (C-H), 1671,
1650 (C=0) and 1543 (aromatic); ESI m/z 100 %, 311.2 (MNa') and 22 %, 289.2

20 (MH"); HR ESI m/z (C7H24N,0;Na requires 311.1730) found 311.1732; [a]ZSD (c=
0.515, CHCls) +64.88.

Example 17: (S)-3-(4'-Butylbenzoylamino)-tetrahydropyridin-2-one

25 2
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P- 3-am no-tetrahydropyridi n-2-one (20 mml es) was di ssolved in H0 (20 ml)
and cooled to 0C. The 4-butyl benzoyl chloride in dichloronethane was added
and tri etwphanisesss4. 2 nl, 30 nmol es) and the reacti on was/cH201W@DOSBVeEr

ni ght. H20 (20 nmL) was added and the reaction was extracted with

di chl or onet

buffer (3 x &Tg ﬁﬁo%ﬁ@gﬁgﬁﬁlﬂ%g%@&% }égduce W?ﬂv%%lggo%é IEhL?oduct was
purified bycowidd ea 0G| ke 4MngylapMynd@ehrdlbhalumrmﬁ:thmre edaklyddded and

acet at e: rrethanol 50: 500t00802 ive . the rod t as olid
0.45 g (16 ethylgmipe ¢h2 b, 3‘1:@@1%“? ?th feachen W é““ oyt ‘Bg')‘mm?b?)@%

1H J6, N+ gpw%;%&de%oan@ th@@actlc?n JVZS éﬂrac?e'd wrﬂﬁgdlc%&:ﬂ%eg 670 Grm) fhe 1H
NH 10 ), dt 4), 3.36-3.29 (m 2.60 (t,
3H, J 7.5, (Hgalﬁc H-t&,)er vﬂas%ashetﬂs@w(hﬂi pZHZ bieffer (3L <6175 mLBAd(mq oLét Na{§)04 @d55

t et J 7. 30 t et 7, H6 H,
G B L) Aoy it e BRI svE muifed Sy sitich et pBldfalelsy
146.9 C-ﬁ@gﬁr?%% EeGrQbcral Aol OPAZOY D50L0S 18 chgg,g ?%dc) as %018
(C2) and 13w@1t«<@1)d0£$g(m%>,1$m<4@@ Méz, énmmp (@ %S%H@ 1), %i@@(d,m ES|
mz ( ClGHZZl)%PJZ%%ﬂ,“' e &Y clefs) 7 120998 BHE-col ¢8P %, THONZES:

CHC13) +98.

(R) - 3- (40 Botylason@eylni np)6, (GG y3B63)29 (dlil,rE'I'P, Bhe 280 (t, 3H, J 7.5, H4 &
(R) - 3-am no-tetrahydropyridin-2-one was di ssolved in. H20 (30

10 nmol

nL) and cooléd 1t%- @(m,%ﬂﬂy@bér%wé Eny B Id%-e) ééSéqHﬁ*ﬁﬂte%f} 4 hS, H5), 1.30

di chl dth
Ch ororet 8, Y8 A998 gl {50 L o7 950 14F (Thg sl KRS y90 the

reaction ver tion was racte

di chl or onet (Gr@lacimy, 167.5J=0 ahede)r b (CLBye il 3 WasCvEDe d28vb  @Hephehiyl2,
buffer (3 x 15 nL), dried over 0! r C i 0.1 r ct was
purified byl?s7i~3 (Qé R!@Fﬂﬁms%%ﬁgﬁgﬁégr%]pﬁgg )p§gll'go&gﬂn$%¥ﬁ§$) Y hi;fcg 39%

acet ate: t >0 1t 0 A t 7 ol id
sostale: (e 8ok PO 10 RACEE0N upi et Seticpieong, e7sbiimryo,
CHGC" Bu) HMR2BSY a/z mm&m&mamemm 18p¥)cfoand 12974473, B4” Mc 50523,

NH- CH) , &5&%2 %lgi 3J 8, CHCCO, 6.41 (br.s, 1H NHCl1), 4.41 (dt, 1H J
11.5, 5. 5 ¥239337.3.32 (m 2H, H), 2.66 (ddt, 1H, J 13, 6, 4.5, H3
equatorial), 262 (t 3H, J 8 H4), 1.98-1.90 (m 2H, H2) 1.67-1.53 (m
3H, H3 axi al 1. 325 quintet, 2H, J7.5, H6) and 90 (t, 3H, J7, H7)
oc (100 wExm t(Rp34 cbttyl@enzaﬂamo) thsd(wwbm%@)e 147.0 (G "Bu),
131.5 ( C-O) 128 5 (CH phenyl), 127.2 (CH phenyl), 51.0 (CHNH), 41.7

(ay, (C4), 33.3 (C5), 27.2 (C3), 22.3 (C6), 21.1 (C2) and 13.9 (C7);
vmax/cml 3319, 3245 (NH), 29496(C4—|) 1651 1634 (C=0) and 1521
(aromatic); ESI niz 100 % g v‘f- ESl orﬂz (C16H22N202Na requi res
297.1573) found 297.1574; [a}250 (T 193 %fl - 89. 45.
O 3 1
2

(R)-3-amino-tetrahydropyridin-2-one (10 mmoles) was dissolved in H,O (30 mL) and
cooled to 0°C. 4-Butylbenzoyl chloride (8.5 mmoles) in dichloromethane was added
25 and triethylamine (4.2 mL, 30 mmoles) and the reaction was stirred over night. The
reaction was extracted with dichloromethane (3 x 15 mL), the organic layer was
washed with a pH 2 buffer (3 x 15 mL), dried over Na;SO, and reduced in vacuo. The
product was purified by silica column chromatography (petroleum ether:ethyl
acetate:methanol 50:50:0 to 0:80:20) to give the product as a white solid 1.10 g (40
30 %); mp 116-117 ° C; 8y (400 MHz, CDCl3) 7.72 (d, 2H, J 8, CH-C-"Bu), 7.25 (d, 1H, J
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10 Exanple 19: (S)-3-(4-tert-Butyl benzoyl am no) - azepan-2-one 15

(S)-3-am no-azepan-2-one hydrochloride (2.04 g, 12.44 mol es) was di ssol ved
in H20 (29on)/Bmdecool ed to OC. The 4213utyl benzoyl chlpomrigh2oi1m00863

di chl oronet hane was added and triethylamne (4.2 nL, 30 nmmol es) and the
reacti on wasg <s rgnbght i pn was
extract ed vm§t5thfTi tﬁﬂo??ﬁe ’n%ﬁej 83@2%é91)_n&)” o?ggg?lg@g g??\/gfggq\?\%aspe
with a pH 21b6f 5.6r CH3C4), 33 7r1.}2 (rdrEIédth)géwG\(aiﬁS@H 201 3a16d4 15¢ i csmdatonahacuo.

pet ol oum ehen At ARl APTroGEH g Vo b ol the 5 GRPLS HO fr Buct
as a white @\&ﬂt iH4é}795 (Hi@ ;0. W(tZ% 2@51&233 5C$rbu$ 409, l\cﬁchm&i)(clo?t? (d

2H, J 8.5, Bu 7.66 °(d, 1H, &282H J8. CH- C- CO
6,00 (br. 5, lath)l\ll-émm—Qaﬁﬂde()dWO(lCH"Bu)L 131, 6(C§=EQ) C4¢H Iﬂle&d)gﬁ’g (m

2o i o7 B8 oty A bRt TACBRRIA Yo s 1 28 i

13, H4 , o dent L, 3 ) 3
.3 (1ooa)|\(/:4§m ééczgéndl h7336 9qc7)1lﬂ sﬁani6633h@(%Q_ag)a(NHl)§%m 219 (@51 684 (lcg 1)) )

(C-C=0), 12md lsalzsaram@m rer) 1005%, 529(7@H(N<l|Ny ); AR S(Io,n/)z (C)ad-)th(@m) 3),
31.6 (C4), 31 2 ( 100 % 44
P65554 V0oL b“e‘"?: RELUO R %(C(%%‘ A 15)5 §3 B 280, 2 (M#): HR

ESI nmlz (C17H24N202Na requires 311.1730) found 311.1736; vn,ax/cn}l: 3210
(NH i ndole), 2906 (C F? 1640 C;O) and 1566 (aromatic); [a]23D (c = 0.523,
CHC13) +63. E}amgpl r(§ @-(Q’@tert- utylbenzoylamino)-azepan-2-one

(S)-3-(4'-tert-Butyl benzoyl am no) -t et rahydr opyri di n- 2- one

(S)-3-am no-tetrahydropyridin-2-one (33 nmol es) was dissolved in H20 (100
m.) and 10 cooled to O0C 4213utyifenzoyl chloride (20 mmoles) in

di chl or onet hane was added and tr4 amne (6.3 nL, 45 mmol es) and the
reaction was stirred over night. T achion)mas extracted with

di chl oronet hane (3 x 20 nL), the or aydl was washed with a pH 2
buffer (3 x 20 nL), dried over Na2SO4 ayld rEdu®¥d in vacuo. The product was
purified by silica colum chronatograph9 (petrol eumether:ethyl 15

acet at e: net hanol 50:50:0 to 0:80:20) to giv e product as a white solid

3.13 g (53 % nip 195-196 C, OH (400 M, 18) 7.24 (d, 2H, J8.5,
CHCTiu), 7.49 (d, 1H, J6, NHCH), 7.36 (d, 211, J 8.5, CH CCO, 694
(br.s, 1H, NHC1), 4.62 (dt, 1H, J 11, 6, 1.5 CH C4), 3.31-3.26 (

HL), 2.5 (9t3-amino-azena@-2-gne hydrochlaride (048 12144 mmoty) wagdissabyedipy HaG

Ve, oo s) (ol egiet i B - B eyt Bogle i i lom o f@% 2

127.0, 126. deeﬂ?ﬁdiirlétﬁ}yiaﬁhﬁnw 2 mI5308nihCksNinf)d, thé iediitl()ﬂw)as sfited 0(/@([@!3) 3),

31.2 and 1 (C2 ES! rﬂz 10 297. +)..and 38
% 27\536(2 (N%:k%) (29ﬁﬁx)/‘&%ﬁ%1d ]ﬂmpéctlo)?%@ hl%’ z‘taé‘*ﬁwg?) 1558

E :]r g ?r,rgt I( g) :"@35‘[@‘“ Cllggrgg%ig%ﬂé% mw Jies b%?f‘ér (337>5éb JL@&J&%&?@ NG04

20 and reduced in vacuo. The product was purified by recrystallisation from chloroform

and cold petroleum ether and washed with boiling ethyl acetate to give the product as a
white solid 1.44 g (50 %); mp 204-205 ° C; 4 (400 MHz, CDCl;) 7.76 (d, 2H, J 8.5,
CH-C-'Bu), 7.66 (d, 1H, J 6, NH-CH), 7.42 (d, 2H, J 8.5, CH-C-CO), 6.00 (br.s, 1H,
NH-C1), 4.67 (ddd, 1H, J 11, 6, 1.5, CH-C4), 3.34-3.19 (m, 2H, H1), 2.18 (br.d, IH, J
25 13, H4 equatorial), 2.00 (br.d, 1H, J 12.5, H3 equatorial), 1.92-1.78 (m, 2H, H2
equatorial & H3 axial), 1.51 (q, 1H, J 13, H4 axial), 1.33 (br.q, 1H, J 11, H2 axial),
and 1.29 (s, 3H, C(CHs)3); 8¢ (100 MHz, CDCl3) 176.0 (C=0), 166.2 (C=0), 155.0
(C-C(CHas)3), 131.4 (C-C=0), 127.9, 125.4 (CH phenyl), 52.5 (CH-NH), 42.1 (C1),
34.9 (C(CHs)3), 31.6 (C4), 31.2 (C(CHs)3) and 28.9, 28.0 (C2, C3); ESI m/z 100 %,
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Exanmple 21: (R)-3-(4'-tert-Butyl benzoyl am no)-tetrahydropyridi n-2-one 45
P66854. WO | .Spec as filed 8.06.11 (R)-3-am no-tetrahydropyridin-2-one
(15 mmol esp 20|g158496s0l ved in H20 (100 nL) and cool ed top@@GﬂﬂﬂMO%hbenzoyl
chloride (10 nmol es) in dichl oronethane was added 5 and triethylamne (4.2

m., 30 mmol e.h§ QN edpovean C

extracted mmg 2(1%5 an}; §©§ %Hn{) HRI \ﬁglo}r;l/zg:qéglilz“af kg ItehWashed
with a pH 23tuff3e) fdufﬁd>§1207%,)uma,¢¢méc8m0€(NH\ha&@)’; 2906 (Cd)i¢64D (G-Qaando. The
pr oduct \N&S}&ﬁl‘lfl ed i ca col unm_ chr omat ogr aphy (petrol eum et her: et hyl
acet at e: net c(PrOG@’“Sb lﬂcﬁ %@2326:)1{@16) HVE the product as a white solid
1.03 g (38 %9 10 nip 193-194 C, SH (400 MHz, CDC13) 7.72 (d, 2H, J8.5,

CH C-43u), 7.49 (d, 1H, J6, NHCH), 7.36 (d, 2H, J8.5, CH C CO, 6.93
(br.s, 1B, Bkhfpie 204 (9B-(4lttertBitybenioPdamo)Cetraydropyddin32-dée(m 2H, H1),
2.52 (ddt, 1H, J 12.5, 5.5, 4.5, H3 equatorial), 1.90- 1.87 (m 2H, H2),
1.63 (tt, 1H J 12.5, 8.5, H3) and 1.27 (s, 9H, C(Cl113)3); Cc (100 Mz,
CDC13) 172.3 (C=0), 167.4 (C=0), [54.9 (CC(CH3)3), 131.2 (CC=0), 127.0,
15 125.3 (CH phenyl), 50.8 (CH : o 34.9 (C(CH3)3), 31.2
(C(CH3)3), 27.2 (C3) and 21.1 (C2); X/ ¢#mn 1 ﬂ 3247 (NH), 2958 (C-H), 1682,

1647 (C=0) and 1544 (aromatic); ESI .2 (MNa+) and 13 9% 275.2
(MO HR ES! mz (CL6H23N202requires 297. 57 fo1und 275.1750; [a] 230(c =
0.512, CHC13) -84.08. 20 Exanple 22: >
(S)-3-(4"-Hexyl benzoyl am no) - azepan- 2- one (5) - 3-am no- azepan- 2- one
hydrochl oride (0.95 g, 5.79 mmol es) was dissolved in H0 25 (15 ni) and
cooled to OC. 4-Hexyl benzoyl chloride (1.2 nL, 5 mvles) in 46 P66854.
W01. Spec a6S){3-dreimogetfhyddopyridin-2-one (33 mmoles) was dissolved in H,O (100 mL) and

10 cooled to 0°C. 4-'Butylbenzoyl chloride (20 mmoles) in dichloromethane was added
and triethylamine (6.3 mL, 45 mmoles) and the reaction was stirred over night. The
reaction was extracted with dichloromethane (3 x 20 mL), the organic layer was
washed with a pH 2 buffer (3 x 20 mL), dried over Na,SO; and reduced in vacuo. The
product was purified by silica column chromatography (petroleum ether:ethyl

15 acetate:methanol 50:50:0 to 0:80:20) to give the product as a white solid 3.13 g (53 %)
mp 195-196 °C; &y (400 MHz, CDCl3) 7.24 (d, 2H, J 8.5, CH-C-Bu), 7.49 (d, 1H, J 6,
NH-CH), 7.36 (d, 2H, J 8.5, CH-C-CO), 6.94 (br.s, 1H, NH-C1), 4.62 (dt, 1H, J 11, 6,
1.5, CH-C4), 3.31-3.26 (m, 2H, H1), 2.52 (ddt, 1H, J 13, 6, 4.5, H3 equatorial), 1.90-
183 (m, 2H, H2), 1.63 (it, 1H, J 12.5, 8.5, H3 axial) and 1.27 (s, 9H, C(CH3)3); 8¢ (100

20 MHz, CDCl3) 172.3 (C=0), 167.4 (C=0), 154.9 (C-C(CH3)3), 131.2 (C-C=0), 127.0,
126.7, 125.3 (CH phenyl), 50.8 (CH-NH), 41.6 (C1), 34.9 (C(CH3);), 31.2 (C(CH3)3),
27.2 (C3) and 21.1 (C2); ESI m/z 100 %, 297.2 (MNa") and 38 %, 275.2 (MH");
omax/em’’: 3251 (NH), 2959 (C-H), 1683, 1648 (C=0) and 1558 (aromatic); HR ESI
m/z (Ci¢H23N20; requires 275.1754) found 275.1752; [(1]23[) (¢ = 0.515, CHCl)

25 +82.52.

Example 21: (R)-3-(4'-tert-Butylbenzoylamino)-tetrahydropyridin-2-one

45
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di chl oronet hane was added and triethylamne (2.1 nL, 15 mmoles) and the
reaction was stirred over night. H20 (20 nL) was added and the reaction was
ext ract edwei2bhydiebl or onet hane (3 x 20 nl), the organi cpcaysB20v@BHosEas hed
with a pH 2 buffer (3 x 15 nmL), dried over Na2SO4 and reduced in vacuo. The
product was purified by silica 5 golumm chromat ography (petrol eum

et her:ethyl acetate 50:50:0 to 0:2Q0) to give the product as a white
solid 0.76 g (48 A)); np 167-16 (400 , CDC13) 7.74 (d, 2H, J 8,
CH CHex), 7.61 (d, 1H J 6, NH CHNXA LN ./ 8, CHCO00), 6.54
(br.t, 1H, J6, NHCl), 4.69 (ddd, 1H, il .5, CHC), 3.37-3.22 (m
2H, H1), 2.62 (t, 2H, J 7.5, H5), 2.21 d 3 J 13, H4 equatorial), 2.03
(dt, 1H, J 14, 3.5, H3 10 equatorial), 1.95- 1282 (m 2H, H2 equatorial & H3
axial), 1.64-1.49 (m 3H H4 axial & H6), 1.41 (q, 1H, J 13, H2 axial)
1.33-1.23 (m 6H, H7, H3 & H9) and 0.86 (t, 3H, J 7, H10); 8c (100 MHz,
CDC13) 175. )(3Camrr16 tbtaatyarapynaﬁﬁzane O=SOmansl i vas didFol Oed N (II)BInIB) 4nG- 0,0)

128.5 (CH | CH phenyl 2.6

31.7 (g;4) p 0163 QOC%C‘F,- 4%'Bu 1be2§o§1n3'}g%1@ U@c@r(n )%whé%ﬁ%r“%%ge vas Bgci‘% (C9)
d 14.1 i 4 d 1543

?gromatl C) %@Sﬁne Z 41%@‘:93; 23@% %mlfs)é%?Qhé%d#l%a@%gﬁ%@gﬁg/ﬁ 5211?{é

(M2Na+) ; HReESlonmivas e©ISHaBNA0R Nixhfoequthese 889 2048L.), fthamdg@80 1a650vas] a] 250

E g) 30( 45107%%]_']%é 91;%,6]9]3%% e?{@%ﬁ} égl)gp OYeNaSO4 élnd reduced in vacuo. The

5 3amno a r I e I&]MQﬂlhﬁﬂﬂ*ﬁH]?)S
Eﬂ_g and 25 clrgg%éetdkl%ég g‘%yﬁaddl—iue}x%ﬂ%gnggéﬁmw ﬁ%ﬁ%yg (?ﬂ_m nmol gs (

di ehl or onet #ztate: methanelfS Wt 0:8020ntd gine the product g a whige Whﬂ X ga(ﬁ%l 0/l@)he

t d h
i onl or ofbt RERE (B ¥ MR BT B o S R CRBA V0
buffer (3 XN;tﬁcm,x)z 361(d, o, 0\&:3, @HZSO@)a@m (@@aadwmcwm (dThlEHpIDUﬁl,ct was
purified by silica colum chromatogra h(%/ petrol eum et her: et hyl glcet te 30
50: 50: 0 to 6:@d-CH)3-8b3goM@. 2hk Hdﬁo%l@gf distHh MRt 2 @- 3 13 éBchgstOga‘( 65390

118-119  C ;47 R668phN0P%3308GH2T 124,855 §1HPantil1 27 (s, 9H, C(CH3)s); 8¢ (100
MHz, CDCls) 172.3 (C=0), 167.4 (C=0), 154.9 (C-C(CH;)y), 131.2 (C-C=0), 127.0,
15 125.3 (CH phenyl), 50.8 (CH-NH), 41.6 (C1), 34.9 (C(CH3)), 31.2 (C(CHs)3), 27.2
(C3) and 21.1 (C2); vmax/om’': 3247 (NH), 2958 (C-H), 1682, 1647 (C=0) and 1544
(aromatic); ESI m/z 19 %, 297.2 (MNa") and 13 %, 275.2 (MH"); HR ESI m/z
(C16H23N>0; requires 297.1573) found 275.1750; [a]”p (c = 0.512, CHCl3) -84.08.

20 Example 22: (S)-3-(4'-Hexylbenzoylamino)-azepan-2-one

10

(5)-3-amino-azepan-2-one hydrochloride (0.95 g, 5.79 mmoles) was dissolved in HO
25 (15 mL) and cooled to 0°C. 4-Hexylbenzoyl chloride (1.2 mL, 5 mmoles) in

46
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SH (400 MHz, CDC13) 7.70 (d, 2H, J8, CH CHex), 7.38 (d, 1H, J6, NH CH),
7.17 (d, 2H, J 8, CHCCO, 6.81 (br.s, 1H NHCl), 4.39 (dt, 1H, J 11.5,
6, CH C3)wo0B354@626 (m 2H, H), 2.58 (t, 2H, J7.5, HerI/®BWI/@0Ha (M
1H, H3 equat orial obscured by H4), 1.92-1.84 (m 2H, H2), 1.67-1.52 (m 3H,

e axial & hel 420 22 §5ﬂf92ang laPiie G Mipgh sy St iy g

( C‘ Hex) 13%a® sﬁ)@e&o(’ér, nigkd H‘}O( @0 mbe ek hddeband2the %ﬁc@bﬁ rst) extrabted Wi NH) ,
41.6 (d), 35.8 L 31.7 (C3), 31.2 (C5), 28.9 (Cs), (C7), 22.6
(C8), 21.1 é@b)or@m@t ang (3 ( 2DML)the eraanic lmsvasmlred(mapﬁg&huf(f@( , 131656,

(o i b 7, e B RBE S e B o B TES gk PR 80037 10
0.511, ﬂ*ﬁﬁlﬁhn"cﬁ%rﬂﬁogrﬁﬁlﬁiﬁﬁie&o%ﬁm ether: ethyl acetate 50 50 0 to 0:80:20) to give the

(R) 3-(4' - Hexyl benzoyl am no) -t etrah drop I di n-2-0
(R) - 3- ani noptqév?taaﬁwlai&mhéwézg (fﬁie/o 0P Wy 84§ Cméns(@ﬁé\éHllv%BCﬂsh THdd( 20

m_ d t 410 I

G bht or onet Aond SeErHiekr SR PRIARY Y FINPLCHE A1 £, P aTTRLEROL B4
reacti on wasgbryj iHy £0, NféClmlzgdiﬂ (dd21011H|;uar INeéct 5o CHAMEE), SAT-ACR €oh, \RnH,lHI)

di chl th th |

Ut fer (3 x 208 Griak et Bel5bet! g bod indi SietodD A0y atafh v 3odlict wes
purifi edubye@akd . GQsuTRy el QHHHQQJ apbyal Reiy gkisym ek e && fk\ﬁ 1?&%@1 e

50:50:0 to 0:80:20) to give the'p oduct as a whité solid 0 5
117-118 G &8H6), 460 (YHED, LOCHD axtaly1.30el.2 D6, GIBH'CIH&:&Hé&))andI) 812, J_LH

Zlgt N[FHCH) 114%8) 53%(18%@'@% 81)\%’1%??59 20 18129, §86.3%c=H amid Fd7.0 At
Hex), 131.6 (C-C=0), 128.5 (CH phenyl), 127.1 (CH phenyl), 52.6 (CH-NH), 42.2
(C1), 35.8 (C5), 31.7 (C4), 31.2 (C6), 29.0, 28.9, 28.0, (C2, C3, C7, and C8), 22.6
15 (C9) and 14.1 (C10); vmax/cm™': 3244 (NH), 2956 (C-H), 1658, 1644 (C=0) and 1543
(aromatic); ESI m/z 43 %, 317.2 (MH"), 6% 339.2 (MNa") and 6 %, 654.7 (MaNa");
HR ESI m/z (C9H2sN,0,Na requires 339.2043) found 339.2050; [(1]25[) (c = 0.507,

CHCls) +60.06.

20 Example 23: (S)-3-(4'-Hexylbenzoylamino)-tetrahydropyridin-2-one
8 6 4
9 7 5 n O
¢ "NH
O 3 1
2

(S)-3-amino-tetrahydropyridin-2-one (10 mmoles) was dissolved in H,O (35 mL) and
25 cooled to 0°C. 4-Hexylbenzoyl chloride (1.2 mL, 5 mmoles) in dichloromethane was
added and triethylamine (2.1 mL, 15 mmoles) and the reaction was stirred over night.
The reaction was extracted with dichloromethane (3 x 15 mL), the organic layer was
washed with a pH 2 buffer (3 x 15 mL), dried over Na;SO4 and reduced in vacuo. The
product was purified by silica column chromatography (petroleum ether:ethyl acetate

30 50:50:0 to 0:80:20) to give the product as a white solid 0.95 g (63 %); mp 118-119 ° C;
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3.31 (m 2H, H1), 2.67-2.60 (m 1H, H3 equatorial), 2.61 (t, 2H, J7.5, H4),
2.00-1.89 (m 2H, H2), 1.67-1.54 (m 3H, H3 equatorial & H5), 1.32-1.23 (m
6H, H6, HYOo&oH3)s4@ed 0.85 (t, 3H, J 7, HI); ); 8c (100 Waz/GHEIDGl®IS6372. 1
(C=0 |actam) 167.6 (C=0 amide), 147.0 (C Hex), 131.5 (C C=0), 128 5 (CH
phenyl ), henil) 7.7894 23 § @k 1734 7
P 4y 3 (.tétob%ﬁ % 6gd ﬁ @hkﬂiex)“%ﬁ (&qlﬂ Jggg\u@d 17%%C s
filed 8.06.24, 28, !Eﬁ( C2($O)1rﬁ;|811€br:s (IEIQNH@rh),x‘I &9n(Clt 183281 58234(03LIN13I),,3 23}54

nd 339 303330 (Rral ATR2ES (. 72 e S i BoRa g a7 Pl oL% cebsiSrish R Srci i
325.1888; [thﬁ@z@s‘?(&l #96H2 151 73). 52 (1%13117H35xﬁl<&rm5)91&© 1.23 (m, 6H, H6,

(S)-3(4'- benzoyl am no) - azepan- 2-one 10 (S)- 3- anmi ho- azepan- 2- one

hydr ochl oril 860{89@11@ 0.8 653MVG,55)H%5)5 ﬁdl(é@QJMféd GRChpd73. ifﬁcng)laelﬁ@),cool ed

to OC. Th )

1oyt non (6P REEO°RERA, SRR EN Vs ecom LR Sk RiE P
H20 (20 m)p mil)as(dsqcanumhm 6€aqy,iIme (es), sxvr(mye:d W(CH), A8 ON(CH) 0PEL) hane
(3 x 20 m), e organic layer was washed with a 2 buffer £3x1 m.),

Gri o over GASEHOILIN | CUoLats T daBuomtHE F bR 324 IAN T G Ty

silica col umgsechEPMRAQY BMNY62 (aromatic); ESI m/z 100 %, 325.2 (MNa") and 37% 303.2
10 (MH+); HR ESI m/z (C1sH6N202Na requires 325.1886) found 325.1883; [u]23D (c=
0.511, CHCl3) +79.55.

Example 24: (R)-3-(4'-Hexylbenzoylamino)-tetrahydropyridin-2-one

8 6 4
¥ 7 5 H 9
N
NH
0o 1
15 2

(R)-3-amino-tetrahydropyridin-2-one (10 mmoles) was dissolved in H;O (20 mL) and
cooled to 0°C. 4-Hexylbenzoyl chloride (1.2 mL, S mmoles) in dichloromethane was
added and triethylamine (2.1 mL, 15 mmoles) and the reaction was stirred over night.
20 The reaction was extracted with dichloromethane (3 x 15 mL), the organic layer was
washed with a pH 2 buffer (3 x 15 mL), dried over Na,SO4 and reduced in vacuo. The
product was purified by silica column chromatography (petroleum ether:ethyl acetate
50:50:0 to 0:80:20) to give the product as a white solid 0.53 g (35 %); mp 117-118 ° C;
34 (400 MHz, CDCl3) 7.71 (d, 2H, J 8, CH-C-Hex), 7.28 (d, 1H, J 5, NH-CH), 7.19 (d,
25 2H,J 8, CH-C-CO), 6.52 (br.s, 1H, NH-C1), 4.41 (dt, 1H, J 11.5, 5.5, CH-C3), 3.35-
3.31 (m, 2H, H1), 2.67-2.60 (m, 1H, H3 equatorial), 2.61 (t, 2H, J 7.5, H4), 2.00-1.89
(m, 2H, H2), 1.67-1.54 (m, 3H, H3 equatorial & HS), 1.32-1.23 (m, 6H, H6, H7 & HS)
and 0.85 (t, 3H, J 7, H9); ); 8¢ (100 MHz, CDCl3) 172.1 (C=0 lactam), 167.6 (C=O
amide), 147.0 (C-Hex), 131.5 (C-C=0), 128.5 (CH phenyl), 127.2 (CH phenyl), 50.9

30 (CH-NH), 41.7 (C1), 35.8 (C4), 31.7 (C3), 31.2 (C5), 28.9 (C6), 27.2, (C7), 22.6 (C8),
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(petrol eum ether:ethyl acetate 50:50:0 to 0:80:20) to give the product as a
white solid 0.087 g (4 %; np 159-160 C, SH (400 MHz, CDCl13) 7.73 (d, 2H,
J 8, CH GvOab)1/1546964 (d, 1H, J 5.5, NHCH), 7.20 (d, 2HpcIF/EB20040036680) ,
6.94 (br. t 1H, J6, NH-Cl), 4.68 (dd 1H, J 11, 6, CHC4), 3.35-3.20 (m

gHooH(1 %)r d, 591(&@32‘? ﬁ?atl \ct)régﬁ i 9233%8’;%%%9{ 3) bbw(é‘% r@egyﬁ mi(gjz 1. 46

(m 3H H4 and Eh.533&(alﬂﬁ)1at1cjh BSI ¢z 1004%, B25 2. GVINA® )1a®d33>3P/aB§)32(Brﬂij) B® ER] 10H,

1760 ( cto’ rie{GpisneRetaroading 300 1840 s a2 SN ey PRk a0 o

(CH phenyl)g1327.1 (CH phenyl), 52.5 (CHNH), 42.1 (d), 35.8 (C5), 31.9
(4), 31.6 25 (C6), 31.2 (C7), 29.4, 29.3, 28.9, 28.0, (C2, C3, €8, 9 and
Cl0), 22.¥ (Cl1) and 14.1 (Cl2); v./cml: 3204 (NH indole), 2923 (CH),

1637 (anmi de .C=0) , apd tic): ESI mz 100 % 345 2 (MH) and 9 %
710. 8 (wmgﬁ?"@&a{%l(gﬁﬁ“ @2%%235‘2&5“%%!’?% “I€7 2356) found 367.2361;
[a] 25D (c = 0.124, CDC13) +68.01. 49 P66854. WO01.Spec as filed 8.06.11

11 9 7
5
12 10
8 &6
H ©O
N,
Y NH
o) 4 1
3 2

10 (S)-3-amino-azepan-2-one hydrochloride (0.91 g, 5.55 mmoles) was dissolved in H,O
(15 mL) and cooled to 0°C. The 4-octylbenzoyl chloride in dichloromethane was
added and triethylamine (0.84 mL, 6 mmoles) and the reaction was stirred over night.
H,0 (20 mL) was added and the reaction was extracted with dichloromethane (3 % 20
mL), the organic layer was washed with a pH 2 buffer (3 x 15 mL), dried over Na;SO4

15 and reduced in vacuo. The product was purified by silica column chromatography
(petroleum ether:ethyl acetate 50:50:0 to 0:80:20) to give the product as a white solid
0.087 g (4 %); mp 159-160 ° C; &y (400 MHz, CDCls) 7.73 (d, 2H, J 8, CH-C-Oct),
7.64 (d, 1H, J 5.5, NH-CH), 7.20 (d, 2H, J 8, CH-C-CQ), 6.94 (br.t, 1H, J 6, NH-C1),
4.68 (dd, 1H, J 11, 6, CH-C4), 3.35-3.20 (m, 2H, H1), 2.60 (t, 2H, J 7.5, H5), 2.19 (d,

20 1H, J 13, H4 equatorial), 2.00 (br.d, 1H, H3 equatorial), 1.92-1.79 (m, 3H, H2 & H3
axial), 1.62-1.46 (m, 3H, H4 axial & H6), 1.38 (q, 1H, J 11.5, H2 axial) 1.30-1.19 (m,
10H, H7, H8, H9, H10 & H11) and 0.84 (t, 3H, J 7.5, H12); 6c (100 MHz, CDCls)
176.0 (C=0 lactam), 166.3 (C=0O amide), 146.9 (C-Oct), 131.6 (C-C=0), 128.5 (CH
phenyl), 127.1 (CH phenyl), 52.5 (CH-NH), 42.1 (Cl), 35.8 (C5), 31.9 (C4), 31.6

25 (Ce6),31.2(C7), 294,293, 28.9, 28.0, (C2, C3, C8, C9 and C10), 22.7 (C11) and 14.1
(C12); vmax/cm’: 3204 (NH indole), 2923 (C-H), 1637 (amide C=0) and 1544
(aromatic); ESI m/z 100 %, 345.2 (MH") and 9 %, 710.8 (M;Na"); HR ESI m/z
(C21H32N,0,Na requires 367.2356) found 367.2361; [a]*p (c = 0.124, CDCl;) +68.01.
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Exampl e 26: (S)-3-(4-Cetyl benzoyl am no) -tetrahydropyridi n-2-one 5
(S)-3-am no-tetrahydropyridin-2-one (10 nmol es) was dissolved in H20 (35
m.) and owolet/tse9eC. 4- Cctyl benzoyl chloride (2 mmol espcircBtooilooseenet hane
was added and triethylamne (0.85 nl, 6 nmples) and the reaction was

R e S S e T e G TR A el

over Na2SO4 and reduced in vacuo. The 10 product was purified by silica

col utm chr omat ogr aphy (petr ol eum et her et hyl acetate 50:50:0 to 0:80:20) to
gi ve the product as a V\/mtg > ‘ 1 (3 ; nmp 122-123 C; SH (400
MHz, CDC13) 7.71 (d, 2H (dy 1 J5.5, NH-CH, 7.19 (d,
2H, J 8, CH CCO), 6.47 (br.s , NH-C1)% 41 N¢ dih , J 11.5, 5.5,
CHC3), 3.33-3.27 (m 2H, HO 284258(m 1H] J13, equatorial obscured
by H4), 2.60 (t, 15 2H, J7.5, H4), 1.97-1.90 (n 3 H2), 1.67-1.54 (m 3H,
H3 axial & H5), 1.29-1.23 (m 10H, H6, H7, H8, H9 &2H10) and 0.86 (t, 3H, J
7, H11); 8c (100 MHz, CDC13) 172.1 (CO lactam, 167.6 (C=0 am de), 147.0
(CGCct), 131.5 (CC=0), 128.5 (CH phenyl), 127.2 (CH phenyl), 50. (CH-NH),

41.7 (d)s, %%3%1%)@&&}@% V&h.2-8de @ N(fhblesf Xad disséived ZPHIO (85 mIG8nd 27. 2
(C9), 22.3 and 14.1 (Cl1): 20 vmax/cm 1. 3240 é@ela!() 2921

(CH), 165300016591@ OC@_-epCésd ngepFhlendsiatmaplesEg|dishloromgthans was 3dded amia+)
d 47 % 331 2 Si 0 99 found
223_ 2 198? b’:émn%)(gg EHél r%ol%%z % @%@ﬁ&?ﬁ%q&lﬁeﬂso@ éﬂt Phel OUN

(R -3-(4"- Q%hMlotﬁewaﬁ)ékﬂﬁﬂtétD)vlﬂﬁchﬁlb)‘@kh@tﬁmﬁd (B Ix- 20 anE), 2he dfanic layer was
P66854. W01. Spec as filed 8. 06, g - am no- tetraadrogﬁ({l di n-2-gne (5
mol es) waswathed gvithepin e (?25 IIQLWL qaied g¥eia:p04 ard refuesq i weene ohhe

chlori del()( ZpM(!t %Qs ﬂurf'lf@ﬁeo@] i &'@tﬁ&ﬂﬂ %h%?at@ﬁgﬂg' @QGOIeum ether:ethyl acetate

50:50:0 to 0:80:20) to give the product as a white solid 0.55 g (83 %); mp 122-123 ° C;

dy (400 MHz, CDCl3) 7.71 (d, 2H, J 8, CH-C-Oct), 7.26 (d, 1H, J 5.5, NH-CH), 7.19

(d, 2H, J 8, CH-C-CQ), 6.47 (br.s, 1H, NH-C1), 4.41 (dt, 1H, J 11.5, 5.5, CH-C3),

3.33-3.27 (m, 2H, H1), 2.84-2.58 (m, 1H, J 13, H3 equatorial obscured by H4), 2.60 (t,

15 2H, J 7.5, H4), 1.97-1.90 (m, 2H, H2), 1.67-1.54 (m, 3H, H3 axial & HS), 1.29-1.23

(m, 10H, H6, H7, H8, H9 & H10) and 0.86 (t, 3H, J 7, H11); 6c (100 MHz, CDCl5)

172.1 (C=0 lactam), 167.6 (C=0 amide), 147.0 (C-Oct), 131.5 (C-C=0), 128.5 (CH

phenyl), 127.2 (CH phenyl), 50.9 (CH-NH), 41.7 (C1), 35.8 (C4), 31.9 (C5), 31.2

(C3), 29.4 (C6), 29.3 (C7, C8), 27.2 (C9), 22.3 (C10), 21.1 (C2) and 14.1 (C11);

20 oma/cm’: 3240 (NH), 2921 (C-H), 1653, 1615 (C=0) and 1563 (aromatic); ESI m/z

100 %, 353.2 (MNa+) and 47 %, 331.2 (MH+); HR ESI m/z (CaoH3oN20>Na requires
353.2199) found 353.2198; [a]b (¢ = 0.509, CHCl3) +75.74.

Example 27: (R)-3-(4'-Octylbenzoylamino)-tetrahydropyridin-2-one
25
10 g 6 4
11 0]

50
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triethylamne (0.85 nL, 6 nmoles) and the reaction was stirred over night.
The 5 reaction was extracted with dichloronethane (3 x 10 nL), the organic
| ayer waswoashedsswsth a pH 2 buffer (3 x 10 nl), dried ecercB¥a2Bodscand
reduced in vacuo. The product was purified by silica colum chronat ography
(petroleum ether:ethyl acetate 50:50:0 to 0:80:20) to give the product as a
white solid 0.16 g (25 %9; nmp 122-123 C; SH (400 MHz, CDC13) 7.71 (d, 211,
J8.5, CH C @t3-aminhoddtrdtydrdphlridin2-bne KinGhiles)7wa0disd] e, in2H,0 85 :L)GHAC- CO) ,
6.34 (br.s, 111, NHCl1), 4 41 (dt, 1H,.111.5, 5.5 CHC3), 3.37-3.33 (m

oH, HL), 2.e8dda°CafiOctyihenzoy! ,lorzé*es(? m{@ogamtog?hlgﬁoy}et .Sfaetadg%ndﬁ 7.5,

Ha), 1. 98- - > L 55 oad Bl The22
10?4, He., H#”%&fg,(ﬁﬁgggo'ﬁ?o’}mérj?d %f%{gé( ?r,(d%hl—ﬁf,g %Jag@H?ﬁs?étggéd?@)% o ,' %50135 "

172.1 (C0 teacttomnjvas b8Faded @ith dichtbedmethak (3 Cl@ond), the organicClayeg)was128. 5

CH ph ), 127.2.15 | ),n B | N 1.7 35. 8 , 31.9
Ec5)l,o 22?/2)5&%‘?,3 Wit %P’%‘%%‘Ep"g@/ é)lPé‘?&)’%g‘%%?%%Fé@)a?d g%“)iéd( Bt f“g'%?el (C2)
and 14. 1 (CebluctBls pilrdied ¥ siB@3cctunlyNBiomatd Gafhy GR&okutnMitidr sl atétald
682.7 (M2Na+); HR ESI nmiz (C20H301\ 1202H+ requires 331.2380) found

331.2381; v50:6001to 0305X9) (Niyve tirapadyatasy white5alid 816)s @A) B0l 2228t ¢) ;

of  the i nvalti R A GRER) 718 8 itk s A ol PP 2l R st PR

princi pl® 2&, Phe /8.5l cRiCaD)a6 81 \(bit.y 10f, NAE 1904pDdd $HOT 1tlife SciyrGran),
i nvention mag be denonstrated usi n? an)( of a broad range of functi ongl
assays of | &8kaedp @Aty 2A8 i(ddty Ty 613, 1l 4rlitht catorrbh 2161144 4 6°Boyden
chanmber andynelade r I W GFat & ASFAYS, 4yt My RIAROS 180 &trir on
coaays and B pdare L ar BN 8k s I SHEHS e ARl AL
P66854. W01HBpHT, 148, H9 Bed 1@). £d. 0186 (tFRi, LXaibl)edc (1000dHonCDCh) 8 72.héC=0

Chemat {1 acBEAIS) | GH IO BrhaL REDY DTS (ot TEK ISR sy g =

Ne i : | DT 1 .
Coﬁgi"g[ gltggf @W'ghgﬁfl)?%q-r@(cﬁ@H)‘ﬁd\h {)C?S), begncuged) ol@spra 102_?&(23)? 29l4hics) assay

anber s “Separ-at ed a porous nenbrane.
chenvat t r ac2adiC3, C8), pVad€9).,i22.1 (el Q) oNet (COnpwr tb(E1 BnESE méz 324,353

placed in t upper , . er J ti on fer ri a t he
cell's nove mﬁdﬁt ﬁ?@%h@ﬁ ?%‘ﬁﬁ%ré’,éé;ﬁgwh%a ?ruﬁgel?ﬁo'p%c@&”ﬁh&?ﬁe

| ower conpardgiiRed 33’18.2380?9&%! W1d3810 v enthersai NHC2g5 3 (@E)) Y63y (A=+®) ati ve
to a series of controls). Thj,s assay can be used with a range of different

| eukocyt e papul ¥WOi(amematiclr [odxmfest 8-435, CHCl3) -77.80.

20

Pharmacological study of the products of the invention

A. Inhibition of MCP-1 induced leukocyte migration

Assay principle

25 The biological activity of the compounds of the current invention may be
demonstrated using any of a broad range of functional assays of leukocyte migration in
vitro, including but not limited to Boyden chamber and related transwell migration
assays, under-agarose migration assays and direct visualisation chambers such as the

Dunn Chamber.
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10 freshly prepared human peripheral bl ood | eukocytes may used.
Al ternatively, |eukocyte subsets may be prepared, including

pol ymor phwouelgaieseel | s or | ynphocytes or nonocytes usi rgT/es2000H0868! |
known to those skilled in the art such as density gradient centrifugation

or magnetic | ] | : ' whi ch have
been oxt ensrIery v R iatethe Ao bl deinh spiicrih rrepbf®ie

I egk?)cy]'g es oeymdkéndsgBat, not othkericliengpattiactants) thd Yaweld dortmat iz tranph¢lbasasy a

nodel of nonocytes or Jurkat cells as e naive T cells. t hough a
range of coREH4m gag H’JE‘FOE‘HEC éé%‘glﬁrsé’ﬂl&g’ g@ﬁeﬁ?ﬁ&b%ﬂf%n Hé‘?ﬁjoﬁgtpr”&f;@et’ HBS

| nhi bi tion ofc, ¢h&GIRK mwb!&ﬂ%ss!rsls@;sﬂf&tea/waIr;sbﬂ{uarmeq_rbra&. SRGhbcat@%aEm € i s
her eby provi éed. 20 Materials The transwell mgration systens are

manuf act Uy e HisceBlenithegowbresonGartinieat sislithg celidare piaged in the Tpger shmpedmarnted ar e

ChenoTx pl ates (Ne be 101- 30411 t 2 Ne b
VP30) | Coy o TRE MERARR St PEBIA PR e s Ry iR O Rt R 0770
Fatty aci d- {He8fRinfbefof IR B1Ra506r donSirtReAnR préhditiGnaltB3Be Chembtractant

P66854. W01. Spec as filed 8.06.11 M7, i.e.

3- (4, 5- di meat¢tityHredatvle-to agarjespigonirgdileny| t et razol i um bromi de, is purchased
fromSigm (Sigm M5655). RPM-1640 w thout phenol red is purchased from

o3 e S MR EPERob Sk
10 freshly prepared human peripheral blood leukocytes may used. Alternatively,
leukocyte subsets may be prepared, including polymorphonuclear cells or lymphocytes
or monocytes using methods well known to those skilled in the art such as density
gradient centrifugation or magnetic bead separations. Alternatively, immortal cell
lines which have been extensively validated as models of human peripheral blood

15 leukocytes may be used, including, but not limited to THP-1 cells as a model of

monocytes or Jurkat cells as model of naive T cells.

Although a range of conditions for the assay are acceptible to demonstrate the
inhibition of chemokine-induced leukocyte migration, a specific example is hereby

provided.
20
Materials

The transwell migration systems are manufactured by Neuroprobe, Gaithersburg, MD,

USA.

The plates used are ChemoTx plates (Neuroprobe 101-8) and 30 ul clear plates
25 (Neuroprobe MP30).

Geys’ Balanced Salt Solution is purchased from Sigma (Sigma G-9779).

Fatty acid-free BSA is purchased from Sigma (Sigma A-8806).
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Test protocol The follow ng procedure is used for testing the invention

conpounds for MCP-1 induced | eukocyte mgration: First, the cell suspension
to be pl awedoimmsudye upper conpartnent is prepared. The PdPGERO11l000sEB] s are
pell eted by centrifugation (770 x g; 4 mns) and washed with Geys Bal anced

Sal t_Sol ut i QR s lorglaphcBSnFASSy 108 eSS brirfQiER sRBRsked, and
the cells repe 't eéjgge o?eﬁg}éli ng%guggﬁggwﬁaigﬁsmlrﬁmv%ﬁun% of @GBSS +
BSA for coufioim@igmadBigmadvipiédSusi ng a st andard haenocytoneter. The vol une

of GBSS + BSA is then adjusted depending on the nunber of cells present 15
so that the I re.at final density of .4. 45 X 6 cell er m of GBSS +
pon Thi s oREHEoPhatiy iRl 19 Byelirgd figs St SRR 55111 of the
solution that will be placed in the upper chanber of the plate. To test a
singl e conpquadHPOr céll Sneéd(Bukdperin CellicahdeiColiEidn) weneluiedds iedeakdopte, cellt i s
necessary to prepare two lots of cells. The suspension of THP-1 cells at
4.45 x 10% POPWdNNs/ni is divided into two pots. To one pot the inhibitor
under test is added at an appropriate final concentration, in an
appropriateyg 'n%{sol(for exanple at 1gMin not nore than 1% DVBO). To the
second pot an equal volunme of GBSS + BSA plus vehicle as appropriate (e.qg.
not nore than 1% DVSO) is added to act as a control. Next, the

chenoat t r acfTanfolbwting pmeedure sauspd &rdesting thchiaversioarcoopoepadstfioeMCE-¢  pr epar ed.
25 MCP-1 is.d'lg({@d in GBSS + BSA to give a final concentration of 25
ng/m . Thi s HUCeeH SS9 Wo pots, as for the cell suspension. To one
pot, the test conpound is added to the sane final concentration as was

added to theiselte cBUSRPRASIGMto Bdplh&dlif thd\@pescdiafid@feny @G kefpat Tas THHE-ed
8.06.11 other pot an equal vol une of GBéS% + BSA pl us vehi,%%lge as
appr opr i & e 1 (cellgare pgletpd by cemmfugatipmiViEOK §; ¢ miaglkand washed with Geys
Balanced Salt Solution with Img/ml BSA (GBSS + BSA). This wash is then repeated,
and the cells repelleted before being resuspended in a small volume of GBSS + BSA

for counting, for example using a standard haemocytometer.

The volume of GBSS + BSA is then adjusted depending on the number of cells present
15 so that the cells are at final density of 4.45 x 10° cells per ml of GBSS + BSA. This
ensures that there are 100,000 THP-1 cells in each 25ul of the solution that will be

placed in the upper chamber of the plate.

To test a single compound for its ability to inhibit MCP-1 induced migration, it is
necessary to prepare two lots of cells. The suspension of THP-1 cells at 4.45 x 108
20 cells/m] is divided into two pots. To one pot the inhibitor under test is added at an
appropriate final concentration, in an appropriate vehicle (for example at 1pM in not
more than 1% DMSO). To the second pot an equal volume of GBSS + BSA plus

vehicle as appropriate (e.g. not more than 1% DMSO) is added to act as a control.

Next, the chemoattractant solution to be placed in the lower compartment is prepared.
25 MCP-1 is diluted in GBSS + BSA to give a final concentration of 25 ng/ml. This is
divided into two pots, as for the cell suspension. To one pot, the test compound is

added to the same final concentration as was added to the cell suspension, while to the
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Note that the volune of liquid that needs to be added to nake the addition
of the text conpound needs to be taken into account, when establishing the
final conwenvratsu®@a of 5 MCP-1 in the solution for the lpowaIB2060IMPES6E MENT
and the final concentration of cells in the upper conpartnment. Once the
chenpattrac [ M% : | t he
upper chanbggﬁ%trf?zg}élé l!leag)gglﬂ)l;ﬁ(:aypoare é?‘@Aﬁ%???}%@g%@#ﬁggﬁ&éﬁ%gﬂgﬁtr)rgd?é
assenbl ed. fBaad® DRMMBA)Ls addedhe appropriate chenpattractant solution into
the lower well of the chanmber. 10 Assays should be perfornmed with at | east

triplicate deteym nations af. each condition. ce all. the.lo C ers
have been fﬂPTeéEﬁt t]g?)b‘?lk}mf’ ﬁ’g{‘ﬁ?‘aﬁgatr?ﬁ A9 R& afi%e%}ﬂén%ﬁé%%@uﬂ?%g%gggﬁce
with the magyf Rt heEdsSo bBedkeH itb @Bount;iwlth le¥tabladhiigythe Binall donéntafien of
appropriate cell solution to each upper chanber. A plastic lidis Pl aced
over the %enMGPRa1 apthaselution fay the ioyen compappetand the firgl ypreepsationnfcdlit hanber
i's incubatedtt 37 C. 5% COn2t for 2 hours. A suspension of cells in GBSS +
BSA i s al so™'Ae BT S4B ¥ dentical conditions in a tube: these cells
will be used to construct a standard curve for determ ning the nunber of
cell's that Oawethsichémbdfdadintisbiatibar tteHawbewellinaerceaolutionsfbrr theouppeAt  t he

end of the incubation, the liquid cell suspensiqgn i|s gently repgpved from
the 20 uppeshagbgrftave Ba%przwe@gfth? E‘é%r%‘PrHC}E'G'HWF %m:‘k‘s 'P"nas%gglieg' ®d to the
upper chanbgg ,; gyl 5‘“@8 P8 EiflriSath ordo SRR i hcAbin bl Of dt BfiamJ&H S

pr ocedure cauges an ering to the undersi he menbrane to

fall into tAesayosienldbapdréormedivtithrat i drisstriphcatb deteominatiensfof leadr canditwar ef ul | y
flushed with GBSS + BSA to sh off t DTA, and then the filter is
renoved. 25 %iﬁm%\yer(f}hagg?qsgnaﬁ? B?e&[}ﬁ&i ARRdY ﬁ’r?é’r?‘bs\/%?mﬁﬁﬁ et&’_eunde_r each
condi tion caifeth RLNBAE! WitRa R¥mAadkePE inshictitRis N dally] dplyes ﬁgofdl rect
counting, labelling with fluorescent or radioactive markers or through the
use of a vi thalappiperiatEypll selutign togachuppérebamper. \A plapticljdismiaced oven the of st ock
MIT solution_ are adotﬁdtoto \ga?h é/velrli, and then the plate is incubated at 37
C for 1-2 hEUFE BRATHYCOMHEEHT YRR Ry dr ogenase 54 P66854. WIO1. Spec as
filed 8.06.11 enzynmes within the cells convert the soluble MT to an

i nsol ubl g5 bfrygadseibrd @Rapb&dsiticubdied atcEIPh 6% onantfof 2 Rours. A suspension of

spectrophotonetrical ly. ) ]
P P cells in GBSS -\Y BSA is also incubated under identical conditions in a tube: these cells

will be used to construct a standard curve for determining the number of cells that have

migrated to the lower chamber under each condition.

At the end of the incubation, the liquid cell suspension is gently removed from the
20 upper chamber, and 20ul of ice-cold 20mM EDTA in PBS is added to the upper
chamber, and the apparatus is incubated at 4°C for 15 mins. This procedure causes any

cells adhering to the underside of the membrane to fall into the Jower chamber.

After this incubation the filter is carefully flushed with GBSS + BSA to wash off the
EDTA, and then the filter is removed.

25 The number of cells migrated into the lower chamber under each condition can then be
determined by a number of methods, including direct counting, labelling with
fluorescent or radioactive markers or through the use of a vital dye. Typically, we
utilise the vital dye MTT. 3 pl of stock MTT solution are added to each well, and then
the plate is incubated at 37 °C for 1-2 hours during which time dehydrogenase
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In parallel, an 8-point standard curve is set up. Starting with the nunber
of cells added to each upper chanber (100,000) and going down in 2-fold
serial diwotooms4doe GBSS + 5 BSA, the cells are added t eca/qB2ai1@0088325 jt1,
with 3 Al of MT stock solution added. The standard curve plate is

| ncubat ed aé&p&&gg&gﬁtn@cawao% me%ﬁf??emtr&% iRLHAE bR FSmiaaghibat i on,

the liquid rs”car rem)ved rom-t | ower chanbers, taking care not to
disturb theprpd\mtltlpntta’(bdqtiannﬁadapecpopldnmmtmﬂﬂ)er allowing to air dry
briefly, 20j .11 of DMSO is added to each | ower chanber to solubilise the

bl ue dye, r banc nmis, determned 96-wel | , pl.at e
readery Then %Pg ep(’d'ilt g%@ﬁ“ﬁ%\ ﬁssgett‘fPensqf“Hpg 6thl %"5‘8{ ‘{ch ?ddro? ard
curve to esfledt Gppeh Shdmte? €1000600y@hd $oing dedahin h%@rseﬁhmh%ns theBbER- 1

sti nmul at ed ration is determ ned by subtracting the avera nunber of
cells that B&gcm@@elﬂmepémrm@mwam é%nk with 3l &Méﬁ@kﬁelﬁma@%s added
from15 th v t t
where P 1 e RAR QTP E s i Rbnd Yok kB HOREAR AR, JOETL L Ce &

cal cul at ed by conparing the MCP-1-induced migration which occurred in the
presence orAsthsend ef this meubatius, theliqeidtis edrefaily rahotdidrdme she lowbs tlanders,

Typically, the inhibitigon of m grat.i S ex ercenta of 20
t he total ng caredipt Eydistugh %‘Flp&?IWﬁtﬂ#’W&?a I%‘l‘ﬁ"@ﬁ 'géert‘ﬂ wb?%@éﬂ‘g of the
conpound. F@ﬁe@ bpIcISBAS ad@edole%scm%wmw?@ébmbmeqnébmeqy@dantay

determning th |b|t|ono MCP- 1 1 nduced mgration which occurs at a
range ofl()di eib‘selrbam;e at Sfpwunsidgemuned vang o A6-wellypate a¢adyr. ergahagrbhn@mflnM to

11.tM or case, of rl ctive co ound The | bitory
2ot ivi vy of B s B afiarPoLR BrRE i el ki K ERAHIEHE sERRs sIRISIN of

compound r egidh I®fertcBamBeluce t he MCP- 1-i nduced mgratl on by 50% (t he ED50
concentration). Results The conpounds of reference exanples 1 to 14 were

tested and were shown to have an ED50 of 100 nMor less in this test. 55
P66854. W0 The Mg&c1 a%mﬂliareédmgr@r@nls dete@m%bmuhsraa%%tye TM@rage number of

ant | -1 nf L ammt oL SALERE Yol AeSHATR! ALeISURAUAM RGP\ eleaabObhe

present invention was t ed € nurine su ot oxem a nodel .
This nodel  thaavéregnnmwhiskelof celmjhlattreaaiedﬂmslbwat eorhhetnaent mleru‘MﬁlPRHWasy ef f ect
of conpounds in vivo

present at 25ng/m1
The impact of the test substance is calculated by comparing the MCP-1-induced
migration which occurred in the presence or absence of various concentrations of the
test substance. Typically, the inhibition of migration is expressed as a percentage of
20 the total MCP-1 induced migration which was blocked by the presence of the
compound. For most compounds, a dose-response graph is constructed by determining
the inhibition of MCP-1 induced migration which occurs at a range of different
compound concentrations (typically ranging from 1nM to 1uM or higher in the case of
poorly active compounds). The inhibitory activity of each compound is then expressed
25 as the concentration of compound required to reduce the MCP-1-induced migration by

50% (the EDsy concentration).
Results

The compounds of reference examples 1 to 14 were tested and were shown to have an

EDsp of 100 nM or less in this test.
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5 Fox etal., 2009, J Med Chem 52(11): 3591-3595. Briefly, the nethod is as
follows: Fenale CD1 mce (28-30g, -7 weeks of age) were dosed with their
respecti weotznaatsmeet in sterile filtered 1% CMC by oral pgacEeliimoss3dose
vol une of 10ml/ kg one hour prior to an endotoxin (LPS) chall enge. The

endot oxi n CEIII gig(ggssﬁs injected by the intraperitoneal route containing
675,000 10 Er nits of LPS (E. coil strain 0111:B4 (Code L4130)) in

endotoxin free PBS. Mce were |left for two hours and then exsangui nat ed
under ter nmi fat astiaeninesdy edficadyloded enersplapkempoSed agnordisg pr dparesdntf r om

this termnal bleed and ted and sto 20C. S ru TNF evel s

wer e neasuré‘H’eBE}O'EYYPSSfﬂStﬁ‘gPSIﬁrﬁ rﬁﬁ??ﬁ%’i’sle hﬁg‘f‘%ﬁfﬁx FRfRmpee! 13[5“@%%#‘3%) 15
Ei ght ani mibéeri"@fd‘élytJs@@i&d’erﬁdhs&@&hhé)ﬁrﬁﬂﬁnﬂaﬁiﬂ@hté@%fi@&tfﬁ cbmpo&m iaRiveal with
t he highest and | owest TNF- a level in eac ?gr oup were elininated, and the

mean and %t &ndata.,@00%r) YepEhewmdS3(dt): BARI-BE&MRI ni ng si x aninmals. Data for
untreated ani nals vvere t aken from an historical control experinment.

single_dose polen( S A BlaNat 0 Rl 2o aRl PRt gzygggwmkgﬁfgéﬁpﬁgnowm as

(S)20 3-(4 m no ’one; see

above) adm ﬂbge‘dem&dthby r@ﬂpad:tl\@atea@ﬂem Ilrﬂktblbletfﬂtér@lnmmXCrby&irilrgak/@gead a
TNF- al pha | evel s by 50%(see Fig. 2,  colum B).. This expferl ne
denonst r at edosevplutpgaf E(Bﬂlﬂiﬂj‘r"ﬂfsh%EBPH‘ior?ﬁ GPSOtPh@ (LRoLAR lﬁﬂg‘%a

anti - nf | ARGy SEIOHLL Yl Ty 8 1RO EARASA Y0 LomRmE A S e 3. 06 11

Cains 1. oun en er or a pharnmace

accept able Eaﬂbtokimdﬂm’tsqu IfPSr (Fusei btrait HH 11 Mﬁmﬂai%ﬂ)am wndbtoa&mrﬁee)PBS.

di sor der: Mice were left for two hours and then exsanguinated under terminal anaesthesia and
blood was taken. Serum was prepared from this terminal bleed and aliquoted and
stored at -20°C. Serum TNF-a levels were measured by ELISA per manufacturers

instructions (R and D Systems).

15 Eight animals were treated in each group, and the data for the animal with the highest
and lowest TNF- a level in each group were eliminated, and the mean and standard
error reported for the remaining six animals. Data for untreated animals were taken

from an historical control experiment.

A single dose of (S)-4-Fluoro-N-(2-oxopiperidin-3-yl)benzamide (also known as (S)-
20 3-(4’-fluorobenzoylamino)-tetrahydropyridin-2-one; see Example 3
above) administered by oral gavage, inhibited endotoxin-stimulated TNF-alpha levels

by 50% (see Fig. 2, column B).

This experiment demonstrates that the compounds according to the invention have

anti-inflammatory activity in vivo.

25
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wherein n is an integer from1l1l to 4; k is an integer fromO to 5,
representing the nunber of groups substituting C, C3, C4, C5 and/or C6 of
t he benzwvorbngis4@ad 10 X are |inear or branched groupspswlsi2otbodssg t he
benzyl ring independently selected fromany one of the group consisting of:
al kyl, hal oal kyl, hydroxyal kyl, hydr oxglimt Koxy, am no, am noal kyl ,

am nodi al kyl , carboxy, and hal ogen; wiTh The proviso that: when on the
benzyl ring C2, C5 and C6 are unsubstituted, and C4 is unsubstituted or is
15 subst i t uledl cainppurshofigederekiprmalad@k pr a ahdrmacewivaliy a¢deplablegsait Hodeafl kyl , or
hal ogen group, .t he i s subst.ituted w t.h a, hal ogen group; and when on the
benzyl ri ng%looéf,se &tﬂgﬁatﬁgng?tgawﬂgﬁ%aﬁrﬁtdésafdezra‘nd C3 is unsubstituted or is
substituted with an al kyl, hal oal kyl, hydroxyal kyl, hydroxy, al koxy, am no,
am noal kyl , am nodi al kyl or oXy group, then C4 is substituted with any
one of the 20 group consis al kyl group, | oal kyl group,

hydr oxyal kyl group, and carboxy gfloup. 57 P66854./\W001. Spec as filed 8.06.11

2. A conpound of fornula (Il meuti caly acceptable salt
thereof, for use in the tr in N isorder: 5 wherein n
k and X are defined as in i . 3.||Use of und of general fornula

in the manufacture of a
pder: O

(I'), or a pharmaceutically acceptablellsalt thenreof,
medi canent for the treatnent of an in®l ammatory

5 @M
wherein
n is an integer from 1 to 4;

k is an integer from 0 to 5, representing the number of groups substituting C,, Cs, Cq,

Cs and/or C¢ of the benzyl ring; and

10 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,

alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen;
with the proviso that:

when on the benzyl ring C,, Cs and Cg are unsubstituted, and C4 is unsubstituted or is
15 substituted with an hydroxy, alkoxy, amino, aminoalkyl, aminodialkyl, or halogen

group, then C; is substituted with a halogen group; and

when on the benzyl ring C;, Cs and Cs are unsubstituted, and Cs is unsubstituted or is
substituted with an alkyl, haloalkyl, hydroxyalkyl, hydroxy, alkoxy, amino,
aminoalkyl, aminodialkyl or carboxy group, then Cy is substituted with any one of the

20 group consisting of: alkyl group, haloalkyl group, hydroxyalkyl group, and carboxy
group.
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10(1) wherein nis an integer froml to 4, kis an integer fromO to 5,
representing the nunber of groups substituting C2, C39 C49 C5 and/or C6 of
t he benzwvorbngis4@ad 15 X are |inear or branched groupspswlsi2otbodssg t he
benzyl ring independently selected fromany one of the group consisting of:
al kyl, hal OJF‘llkﬂ)m &)fﬂrd?)f&%{dw fl?) BY QbHMacéﬂti&Ql’f&' acc@ﬁﬂaﬂﬁ sal"t‘me?&f'fl fo¥ Lise

am nodi al ky car oxy, and ogen; t he provi so

P66854. V\l)Olmeetreaimeﬂtldf@d lsﬂfﬁﬁmatbrydﬂsmdeon t he benzyl r| ng CZ, C5 and C6
are unsubstituted, and C4 is unsubstituted or is substituted with an

hydr oxy, al koxy, am no, am no , am nodi al kyl , or hal ogen group, then C3
is substituted with a halo p; and when ongy he benzyl ring C2, C5 and
C6 are unsubstituted, and is upsubstituted or|fs

H N Wy %,

NH

@)
5 wherein n, k and X are defined as in claim 1.

3. Use of a compound of general formula (I), or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for the treatment of an inflammatory

disorder:
= o)
™
X/\ NH
k
o n
10 )]
wherein

n is an integer from 1 to 4;

k is an integer from O to 5, representing the number of groups substituting C,, Cs, Cq,

Cs and/or C¢ of the benzyl ring; and

15 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,

alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen,;

with the proviso that:
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5 substituted with an al kyl, hal oal kyl, hydroxyal kyl, hydroxy, al koxy,

am no, am noal kyl, am nodi al kyl or carboxy group, then C4 is substituted
wi t h any woeonfistéye group consisting of: al kyl group, hacoatdeyl/mossap,

hydr oxyal kyl group and car boxy 4. Use of a compound of formula (1"), or

a phar mce%gﬂiée%%g?hﬂg ?Hd é:p %ﬂﬁubsmmelioaﬁd"& ﬁ%eﬁtﬁamﬂéoeoﬂé a

medi canent an |n l'ammat ory di sord

(r) V\hereismbmtutedamméﬁlwdeomh]kneyi ansnod ranuh@alhyISamﬁwdmlqd),rqndna}mgemf gener al
formula (1): nteger from1l to 4; 59 P66854 W01. Spec as
filed 8.06. %F?“P’Iéh?‘bchﬁ SFQFF 8$Wf¢1&ha?°&e8g5°uPr@‘H£esenti ng the nunber of

groups substituting C2, C3, C4, C5 and/or C6 of the benzyl ring; when n is
1 or 2, X agRerd 6@RbeRfyl RS heHarlt O#s uhfidsReRdenid €, Bensesatitdd sz any one

5 substituted with an alkyl, haloalkyl, hydroxyalkyl, hydroxy, alkoxy, amino,
aminoalkyl, aminodialkyl or carboxy group, then Cj is substituted with any one of the

group consisting of: alkyl group, haloalkyl group, hydroxyalkyl group and carboxy
group.

4. Use of a compound of formula (I’), or a pharmaceutically acceptable salt thereof, in

10 the manufacture of a medicament for the treatment of an inflammatory disorder:

= | o)
S HN///,
x/\ 5 ENH
K
O n

T
wherein n, k and X are defined as in claim 3.

5. A compound of general formula (I):

= | 0
S HN
xk/\ \&NH
O n

)

15

wherein

n is an integer from 1 to 4;
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of the group consisting of: C7 or higher alkyl, haloal kyl wwth a C7 or

hi gher al kyl group, 5 hydroxyal kyl with a C7 or higher al kyl group, C7 or
great er avbasy/isavsnoal kyl with a Ca or higher al kyl greopceomoossal kyl

with two C4 or higher al kyl groups, and carboxy; when nis 3 or 4, X are

l'i near or of~.tRe group
e o kMR ig RS LRSRARRgaglY W ARBE S SEATBM ARl be

am noal kyl , CamdiedCabRite benayibiogy, and hal ogen; 10 mﬁth the proviso that:
when n is 3 or 4 and on the benzyl ring C2, C5 and C6 are unsubstituted,

and ¢4 is un ubstltute or Is su ed with an hydroxy, k
ani noal kyl , WA¢R hEdh & Zk% ared‘rneﬁra‘? g’cj E’5‘1% 8{?;5‘}% t'ﬁéﬂe”égxg%sei%‘&fﬁrgt(\é& Oafmt an
hal ogen gr oyfthe ‘éﬂﬁﬂ c@né@tl C4.. 209 2081 A ASM TNt & CNY,, 52 alkGPgrdif, C6 are

unsubstituted, and unsu $tituted or is substltuted mnth an al kyl ,
hal oal kyl5, htxddowayatl Myﬂha(ﬁydrgna(}ﬂlk)élgmupycvamamlk%m ammORLklyl Wahtarﬁndr al kyl

or carboxy grou t hen vmth y one of
consi sting ‘g2 g‘b’k?"“&r%ﬂoaﬁl}ﬁ tbit erieher 3| r%%?& Caﬂfoé( b, and
carboxy group; and when n=3, X is other than 4 nethoxy,

3'-trifluorqpet Ad 3 004, Baredinedr mttframw@mnps HMieperentteselédiad froteng@apound
is none of the group consisti

n
trif1 uor oneHiiF BEWPSPNEHNEN L elgwﬁ btﬂaewhtlydroxyalkyl hydroxy, alkoxy, amino,

3-(4"-nmeth
3-(2'-aning%g§@§&¥ Hg§gﬂﬁ ?%?d@gégﬂagd?%ﬁl4' di met hoxybenzoyl am no) -

caprolactam 3-(3',5 -di-tert-butyl -4'- hydroxybenzoyl am no)-caprol actam
3-(2',4'H0 diavtthttlimybismzlmy.l am no) - caprol act am
3-(3' - nethoxybenzoylanino) caprolactant 3- 25

g 4'( -2 t ri f I uor ?ré%qn 3’;‘?}‘ gﬁlg@gﬁéﬁg‘%gé?ﬁe unsubstituted, and Cy4 1s

3-(2", 6' dl ﬁxﬁs‘ﬁ%tﬁﬁi@ﬁ thstsﬂagtwteamlﬂpanm%xg ancbaynaxﬁn& Zminoalkyl,

fluoronethylbenzo | am no) - caprol act am am no- 3' - hydr oxy-4' -
met hyl benzogmmqrﬁ capeloiger geowp, hed Cs is su stituted with a halogen group;
3-(3',5" -di net hyl benzoyl am no) - caprol actam 60 P66854. WO01. Spec as filed

8. 06. 11 6. w‘ﬁbr?f? qg@ﬂﬂf’a&f or{ ﬁtrerﬂéh?yl ing)C:z, Cs and Cg are unsubstituted, and Cj is
15 unsubstituted or is substituted with an alkyl, haloalkyl, hydroxyalkyl, hydroxy, alkoxy,

amino, aminoalkyl, aminodialkyl or carboxy group, then Cj4 is substituted with any one
of the group consisting of: alkyl group, haloalkyl group, hydroxyalkyl group, and

carboxy group; and
when n=3, X is other than 4’-methoxy, 3’-trifluoromethyl, or 3°,4’,5’-trimethoxy,

20 provided that the compound is none of the group consisting of: 3-(3'-
trifluoromethylbenzoylamino)-caprolactam, 3-(4'-methylbenzoylamino)-caprolactam,
3-(2'-aminobenzoylamino)-caprolactam, 3-(3',4"-dimethoxybenzoylamino)-
caprolactam, 3-(3',5'-di-tert-butyl -4'- hydroxybenzoylamino)-caprolactam, 3-(2”,4'-
dimethoxybenzoylamino)-caprolactam, 3-(3'-methoxybenzoylamino)-caprolactam, 3-

25 (4'-trifluoromethylbenzoylamino)-caprolactam, 3-(2',3',4'-trimethoxybenzoylamino)-
caprolactam, 3-(2',6'-difluoromethylbenzoylamino)-caprolactam, 3-(2'-
fluoromethylbenzoylamino)-caprolactam, 3-(2’-amino-3’-hydroxy-4'-

methylbenzoylamino)-caprolactam, and 3-(3’,5’-dimethylbenzoylamino)-caprolactam.
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wherein n, k and X are defined as in either of claiml or claimb5, 5

provi ded that the conpound is conpound is none of the group consisting of:
(S) - 3- (4'wormeiihexgpbenzoyl am no) - capr ol act am PCT/GB2011/000863
(S)-3-(4"-nethyl benzoyl ar ni no) - caprol act am

(S)-3-(3" -typifluoronmet hyl benzoyl am no) - capr ol act am

(S)-3-(2' -cé’r‘%ﬁ%}% o‘{?lflgﬁﬁ"ﬂ?)?l}(icaprol actam and (S)-3-(3',

4' /5" -trimet hoxybenzoyl am no) - capr ol act am 7. A pharnaceuti cal
conposition conprising, as agktNNe ingredient, a conpound as 10 defined in
either of clains 5 or 6, oy~ a phapynaceutically a&eptable salt thereof, and
at | east one pharnmaceutically acclptabl e excipie and/or carrier. 8. The
conmpound, use or conpositi ccofldi ng t p\gny prggeding claim wherein n=2.
9. The conpound, use or cogf' f rdi‘hg, ﬁrecedi ng claim
wherei n n=3. 10. The cOgpo or co according to any
preceding claim wherein X is 15 hal oal kyl , le trifluoronethyl.

11. The conpound according to claims @ or 2, Hse according to clains
3 or 4, wherein the conmpound is selected fromthe group consisting of:
(S)-3-(4"-nethyl benzoyl am no) - caprol actam and

(S)-3-(3'",5" -di net hyl benzoyl am no) - capr@hact am 20 and pharnmaceutically
acceptabl e salts thereof. 12. The conpound according to any of clainms 1, 2
or 6, or the,use according tQ clains.3 or. 4, erei.n the conpound is

sel ected frBhFERY ra(5‘9§& E‘%r@gg?‘l FgnSitt erﬁ%@‘\é@%.%ﬁﬂ%’Spec as filed 8.06.11
(S) - 3-Fl uoro-N-(2-oxopi peridin-3-yl)benzam de,

() - 2- FI upr problded tifax 81 dgipothdisTonigdend AMdie of the group consisting of: (S)-3-(4’-
(S)-4-Fluoro-N-(2-oxopi peridin-3-yl)benzam de, )

( S) - N- ( 2- Oxwpthpeyheaizeilanin)-caprolaciai, (D tmytbybgrzoylaino seaprolactam,

(9)-N (2 iR gl kRSB B IS poxybenzont-
S) - 2, 3- di fdmidbPcdpréldetam) mdES)i3(3n-43 5 irinetivaxgberd8ylamino)-caprolactam.

(
(S)-2,4-difluoro-N(2-oxopiperidin-3-yl)benzam de,
(

S)-2,5-di fl uoro-N(2-oxopi perjdin-3-yl)benzam de, ..
7. A pharmaceutical composition comprising, as active ingredient, a compound as

10 defined in either of claims 5 or 6, or a pharmaceutically acceptable salt thereof, and at

least one pharmaceutically acceptable excipient and/or carrier.
8. The compound, use or composition according to any preceding claim, wherein n=2.
9. The compound, use or composition according to any preceding claim, wherein n=3.

10. The compound, use or composition according to any preceding claim, wherein X is

15 haloalkyl, for example trifluoromethyl.

11. The compound according to claims 1 or 2, or the use according to claims 3 or 4,

wherein the compound is selected from the group consisting of:

(S)-3-(4'-methylbenzoylamino)-caprolactam, and

(S)-3-(3',5'-dimethylbenzoylamino)-caprolactam,
20 and pharmaceutically acceptable salts thereof.

12. The compound according to any of claims 1, 2 or 6, or the use according to claims

3 or 4, wherein the compound is selected from the group consisting of:
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10 (S)-2,6-difluoro-N(2-oxopiperidin-3-yl)benzam de,
(5)-3,4-difluoro-N-(2-oxopiperidin-3-yl)benzam de,

(S) - 3, 5- dvbl200rB44dd6 ( 2- oxopi peri di n-3-yl ) benzam de, PCT/GB2011/000863
(S)-3-(3' - Butyl benzoyl am no) - azepan- 2- one,

(S)-3-(4"- I r di n- 2-one, 15

(S)-3-(4'- B{]S? @eﬁ‘i"%l%ﬁ"ﬁ elb@thrg yggrn%%él;dleﬂl n- 2- one,

(S)-3-(4' -t(iﬂ)12=But>13d Ne(lmpb@nndm)}yk)bmhy)dfeopyrl di n- 2-one, and

(S)-3-(4 yl benzo m no, t rahydro di n-2-one, and pharmaceutically
accept abl eH&i 4 Elupros To’“)pPpe“ ig-3- g‘%ﬁiﬁund according to any of clains

1, 2, 5 0r GNf- Ui%p?&éﬁdlﬂglﬂ')m(fﬁgﬂ&d}o%@th‘}l ﬁér{ﬁm%eor 4, wherein the
corrpound is Selected fromthe group consi sting of:

(S)-3-(4'S BN bbﬁ)loyllpamilnfﬁ)-ylaie(mﬂnucgomn@yl)benzamlde

(93 (o - O BRGNP A p Ry Dpsnzamide,
(S)-3- (4" - Heoyyl Dafrow- NDQZE&QOpﬁ%ﬂBﬁm-%DB&%am?&

(S)-3-(4"- Octyl benzoyl am no) - azepan- 2- one and

(S)-3-(4'- dﬁ)ﬂ%éﬁh@%é’n@r@@t@ﬂd%ﬂb@ﬂh@% 2-one, and pharmaceutical l'y

accept abl e there £ ccording to claim1l1, or the
use accordi ﬁ)g fsts)dc S8 m 32 %ﬁ’g pé’lnn nt%é’ c%nr%%lgu(ﬁd is selected fromthe group

consi stingy #)-2,62difleABNA2WXpipBHem-Byl)berlzamide, 06. 11
(R -3-(4'-Butyl benzoyl am no)-tetra %_gropyrl di n- 2- one,
(R)-3-(4' -t@t3a‘BthK}1P5€Nz@yqxé’ﬁm?ﬂflmt $zamiisyr i di n- 2- one, and

(R -3-(4 I RN qﬂ’h:y / -2-one, and pharnaceutically
accept abl e@%ﬁgg?ﬁgﬁegmzr@of@?}l e g@%ﬁgdgccor ding to either of claim1l
or claimb5, (S)r3 (h8undecnacyglamilid)gzépanel-anen 3 V\/ner ein the conpound is

(R -3-(4 e | am ra -2- one or a pharmaceutically
accept abl eogé P“t %@})ﬁlgﬁnzoyg mo?‘ﬁ%ra@g’ﬂ‘%% eIEﬁ’dl ng to either of claims 1
or 2 or fqeySeasetisinsyihRik)iithydopslidintBofe, 0 4, Wwherein the
mflanmatory di sorder Is selected fromthe group

(S)-3-(4'-tert-Butylbenzoylamino)-tetrahydropyridin-2-one, and

(S)-3-(4'-Hexylbenzoylamino)-tetrahydropyridin-2-one,
and pharmaceutically acceptable salts thereof.

13. The compound according to any of claims 1, 2, 5 or 6, or the use according to

20 claims 3 or 4, wherein the compound is selected from the group consisting of:

(S)-3-(4'-Ethylbenzoylamino)-azepan-2-one,
(S)-3-(4'-Butylbenzoylamino)-azepan-2-one,
(S)-3-(4'-tert-Butylbenzoylamino)-azepan-2-one,
(S)-3-(4'-Hexylbenzoylamino)-azepan-2-one,

25 (S)-3-(4'-Octylbenzoylamino)-azepan-2-one, and
(S)-3-(4'-Octylbenzoylamino)-tetrahydropyridin-2-one,

and pharmaceutically acceptable salts thereof.
14. The compound according to claim 1, or the use according to claim 3, wherein the

compound is selected from the group consisting of:
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10 consi sting of autoi mune di seases, asthma, rheumatoid arthritis, a

di sorder characterised by an elevated TNF-ct |evel, psoriasis, allergies,
mul ti pl e wol2erosie®s fibrosis (including diabetic nephropatrigB2e1ianosss
formati on of adhesions. 17. The conpound or use according to claim 16,

wherei n theg) "!?({@@Wlﬁ’e"n‘éoﬂhﬁﬂoqQétrdh?dfdi’;&ﬂﬂfn'-ﬂﬂn@f adhesions. 15 18. The

conpound or  use accordin 'aim 16 of claim 17, wherein the conmpound is
adm ni st er e(dl)’rb@érltdryButﬂl&nzﬁylmtdmdetwydmanm&-onarmd| oration or

pr ophyl axi s, qf af an infl ammatory di sease (including an
adverse i nquﬁrﬁwgt E%ygg aé’H“?) teHﬁ}ﬁlyJéﬁ%‘mﬁ)H'g "Phe adninistration to a
patient of an anti-inflammatory anount of a conpound, 20 pharnaceuti cal

conposi t i onafdrphaRA4eaENy a3sepiié 88d thétedny preceding claim 20. A library
consi sting of eI enments all of which have structures according to the

formula (1) or (1') as defined in_any of claing Ito 18, and hence which all
have ant i>- - 13-Afe spmrewrdacserding ‘Pflthﬁfs‘éffqmlmfb?fﬁ@ﬂb%rﬂrrﬁ@ EREUATE P or novel

< 'pggggyles@;gg&g SUdr&R chdodhaRRl i LA aEo fAid) W BHYRRI ML | VI 1Y

ec as
one or a pharmaceutically acceptable salt thereof.

16. The compound according to either of claims 1 or 2 or the use according to either
of claims 3 or 4, wherein the inflammatory disorder is selected from the group

10 consisting of autoimmune diseases, asthma, rheumatoid arthritis, a disorder
characterised by an elevated TNF-a level, psoriasis, allergies, multiple sclerosis,

fibrosis (including diabetic nephropathy), and formation of adhesions.

17. The compound or use according to claim 16, wherein the inflammatory disorder is

formation of adhesions.

15 18. The compound or use according to claim 16 or claim 17, wherein the compound is

administered locally.

19. A method of treatment, amelioration or prophylaxis of the symptoms of an
inflammatory disease (including an adverse inflammatory reaction to any agent) by the
administration to a patient of an anti-inflammatory amount of a compound,

20 pharmaceutical composition or medicament as defined in any preceding claim.

20. A library consisting of elements all of which have structures according to the
formula (I) or (I’) as defined in any of claims 1to 18, and hence which all have anti-
inflammatory activity, useful for screening compounds for novel or improved

properties in a particular assay of anti-inflammatory activity.
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