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Anti-inflammatory Conposition The invention rel ates
to ' .
3-(2', 2" -di met hyl propanoyl am no) -t et rahydr opyri di n- 2-
W(?%wo?ﬁ'}% its pharmaceutical conpositions andpét/&pYme0263s
or ‘preparing a nmedi canent intended to prevent or
treat inflanmmatory disorders. 5 Inflamation is an
i nportant conponent of physiol ogi cal host defence.

I ncreasingly, ApNeNALmhtdry CoRPositital tenporal Iy or
spatially i namﬁ%ﬂ%ﬁsponses play a
part in a w de range of diseases, including those

Theiittention whids sus-(2' @bhiioetyiprapenptarane)-testhyarogyridin-2-one,

s QhAHOG HEY ion@Sd 1O for BIBEFASLHhEH O infHlicd
angllllésghl n %ﬁggdéégrgﬁ%ﬁrg?@%}ave ﬁotor?regdi tF onal@i‘l belgn °
to povsitde rread itfroimmyel dsotdegskocyt es (such as 10

ost-eoporosis or Al zheiner's disease). The chenoki nes

[uﬂézﬁm?idn% Sk R boRborth Oy N8 it h8 & WeRAceMidchasingly,

onol ogy to i'nterleukin-8, which have been inplicated
hoiwgvareid ifl cdeal et tempRiely) eTepRitadly fiFapRIOREALD H¥lgmyptory responses
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coipempt (heh asiagieitnmingdisensrs, astanacmatigroseleresipldylislag ine
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ostraparosiy ortAdzhdmpeedibgabrer y, t hen back t hrough secondary

| ynmphoi d organs. HOwever, this conplexity of the
THe Eﬁ&ﬂ&&ﬁ%@ a@ﬁ%ﬂ%@fﬁﬁﬁy (?ftshgglhﬁlﬁé nﬁ\'léagllgé ®fih homology to

phar macol ogi cal” approaches to nodul ating i nfTammatory
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BB LSBT 40 S S
redehersapedvédon obevedkine signalingithesysiepfliag theaeanisjte difometion

| f A i
o5 BRI YLl s o
theshow Intasoeotosthy phripbedyetben ek chrpinghcecoRdari [Lpmpshoid orgdns,

BiochemJ. (1999 . 803-8 fd h agent,
s B e St R SR i oo 1P el BhnaBT, 0P
phhenskcloyitd apprgadics rmoduthicg thilayniitaly fésponeestthrough

chenoki ne Il e lLeavi ] i LN .
R e B et B
red¢piat(k)eshedd be ilsbifed pd prdéyce airalapietisc wenefitdy s gives mflagmatory

,NR58-3.14.3 (i.e. Sequence |ID No.1 c(DCys-DGLn-
di$#%°e- DTr p- DLys- DGV DLys- DPr o- DAsp- DLeu- DOys) - N112)
are collectively ternmed "Broad Spectrum Chenoki ne

Mdra hédonilyg & $mifBSCigents wiich blogle sigedlling by, 2 Bide cdngeref 30

Pharm 65 .(200 1027-1.034. ha ubsequent
chages ARG an prea oL SER RO Bhem TP
340:803-81 1. yTherfirst suelngeniDh pepﬁdml’drmmb tRpsded”, dasfoasd®.inhibit

et i SR TS B i

res@)blﬁfl’ﬂ? Sthbmhieﬁbitﬁ?ctﬁﬂg@ﬁdﬁldsm foir TGHRfRtL) a.ﬁ;ﬂi%efﬁym a
useful strategy for v ing _nhew anti.-i ry
pertit SR GHR0R LA 8 MR- 10 LT Peepd e R TR
Dﬂ&}b’?rppgﬂjamwhﬂt)g@s@ﬁoemgp-nﬂeml\l %}I}]_’%@%ﬁrﬁ d@&cmt )
pept Qi erivatjves such.as N - .3, M t be
tergstl | “Riged §B?°“H§’e@ilﬁiﬁllﬂ\¥%?3g“$ﬁ€§/ %%&I%uﬁf%ug@&i}yéh??%h%
PhEYA 6B €SI03 B 1870k 032 % sababitly ¥hdiH BYON ietive potentially
phar macoki neti ¢ and pharnmacodynasni c properties. For
exanpl e, NR58-3.14.3 is not orally bioavail abl e and
is cleared fromblood plagnma with a half- 10 life
period of less than 30 m nutes after intravenous
injection. Two parallel strategies have been adopted
to identify novel preparations that retain the
anti-inflammatory properties of peptide 3 and
NR58- 3. 14. 3, but have inproved characteristics for
use as pharmaceuticals. Firstly, a series of peptide
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smal | non-peptidic structures which mght retain the
beneficial properties of the original peptide. This
second approach yi el ded several structurally distinct

‘Vég&ﬁﬁﬁﬂgf conmpounds that 20 retained the PCT/GCB2608/002635

anti-inflammatory properties of the peptides,
i ncludi ng 16-am no and 16- am noal kyl derivatives of
t he al kal oi d yohi nbine, as well as a range of

usE’fu!Sét@iSﬁlﬂirldﬁl@tdry?&oﬁWt}ﬂﬁgﬂ g df mhidebmoddRedfelienee. Fox et
Med . Chem 45 2002 0; WD 99/12968 and WO
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as§RenmkiiNeachi bl lélirbﬂiﬁ SodyClugbetiag ﬂné:‘@bﬂ)@.&h by Ye oveful
non- chenol ci ne chenoattractants, qﬂ&} q? t‘%

PR W Rt S S R R Lt

stibMOput Th@ rbRStd H&d-emdctsand sel ective of these
conmpaunds was (S)-3-(undec-10-enoyl) -

awino | utari
HOHRb RIS a&%tal‘dmR %H‘)e%ﬁ“c ﬁsgf“égg ﬂla%ﬁ"ﬁ?ﬁé’ﬁm?l
foPibMin HOYE YRy, ard difife r&gpelﬁiva & 8aibedvemt ddve ﬂahtmﬂjn e

am nogl utarim.de rin mas suyscepti bl e to nma

unfavRpreBls BRITRIGOqkReEe ?PS‘?peTF%gr

NRSHS i £, @tgf 1R 8rallf BloaRXABR |aﬁd iswheared foReblodf Iblasﬂﬁmiritlomhalf-
under treatnent is chronjc, such as. in autoi mune

lﬁHP§§§§€§¥ AL MEHRS RS T RO e opt i nmal

properties, and a nore stable conpound with simlar
TwdbdralieNéti-Bdpfey B Bee adgpeddth &xﬁmﬁﬁr)mbﬂ psapmnomthatmﬂn

G parEergoRgs s poptias 3 ind MBS, AN b Rve RS
chiidBERGd for ARy bhaatcARBhl! Birkty ﬁ&nbﬁwﬁ)eb@c&ﬂanhhgﬁ ibe
betsq]oéevteﬂglgg ﬁ%ﬁ%&%&ét@g heivg k?n(:f‘ge:}'I P asmzn(gtrhalfELVst’:éJ &131’1 %%5'8\/ ' I V e
wiich arg c&ﬂéfﬁ@ﬁ@lyl:geﬁﬁﬂw 9§1§ea IesetindRy 4 istHidinre: ﬁﬂﬂzﬁy arlaysis

conp etely stable in @prun1for at , | east

7 days
les B beRm ST G R HABH PRRIRRERRIOTS T9TEST 18 BTRBS e d
niMit dRAEBhRL Wi IaaisherctaBe Batecihigibpeyticfof the
Ss é%FEH&%road spect rum chenoki ne i nhi bitors (BSCls)
original pBIB- ani no caprol actams, with a seven- menber ed
monol actam ring (see, for exanple, 10 W20051053702

TS E56d18:2) sevilavemeturallly distih@ iserits Q)ff tbmpounds that

anti-inflammat ory conpounds _have. al so generat
ro e G RIS TH IR PHOPRITS O bt RTIIOR SEBHEE rgriey oy 16

arkiRGBicyl QrivaNRIRE ic\WIZRE ?7613&3&5) as Welllek ra1pelbf N%&Eéhﬁﬂ&i

to the lactamring, includj od
3-praineslsatipides ARefTFRES TN %ﬁé’( gﬂ %@%@%&38‘5?%“’0
90Yi 9kl ORDUINEET W 1A HS6dse 36 g&mﬁyarésﬁﬁd- shtrugxanpl e,
W)2006/ 018609 and 15 W2006/ 085096). To date, the
chemielring pibiets @fhlc@ﬂew&cewafs@féén%wha@@ﬁ% chrjoRitpeeyts,

anﬁgn'u}ﬁb% HEBES: BBlvh 10 AbLAIRLAMMRIRRSK LiveS 1N
Vi Vo een based on optim sing potency of the

BSCl activity. For exanple, previo di scl osures
The zapstipotets and se%ﬁcpwqféb?ssﬁowowwaﬂ@ &zéﬁee gAY at

aniﬂﬁk% ﬁlnmﬁ%e QR SKBY whRth BAHILIRIARL Sk kR daRH miglhden BRRIN

20 an1no|actans | eads. to a_consSi der abl e

1-
wuﬂm!@gs ef ﬁprp‘érﬁw agther sB@eﬂs revsgled thehthg propne shifrginyide

nng WA sh ejgﬁﬁjeet'o $nffmAR lﬁn@ opBlih @HRhO CornMRREARS £ Béine
élsu tituted ac oup was open chain (see

apmam@sgmle WHSHR ély @}gﬂw%@ sy BOBmI4Sguynigsuch as
pol ycyclic (see W2006/016152). However, potency of
t he desired pharmacol ogi cal effect is onIy one factor
in 25 determ ni ng-whet her 2Zan agent will nmake a usef ul
human pharmaceutical, albeit an inportant factor. In
particul ar, the pharmacoki netics (or disposition of
the agent within the body) exerts a major effect on
the utility of a particular agent. Pharrnac, okinetics
(defined in its broadest sense, as the study of the
effects of the body on the drug, in contrast to
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30 drug on the body) depends on a host of conpl ex
physi ol ogi cal processes, including  (but not limted
to) absorption, plasma stability, volunme of
distribution (and in particular rate of equ

wolzrqg%oms?gr get' tissues), netabolic transfor neﬂq%%bm%%
(i ncluding hepatic metabolism such as cytochrome
P450 i soenzynme nedi ated oxi dation, and phase |

in aﬁﬁh‘@:ﬁﬁ’ﬂe‘ B2 5HGHesB SosPbindt e 11<§tlthfgd'pmmﬂ ppetdtd, anja and

5 extrahepatic netabolls such as serume
moristibicicempoua JVithapEIE A Qﬁm¥@%éﬁm5§3?%ﬁ%F %P?%Fance

into urine and fecal elimnation). These processes
As & SpRTabeR i§atifaet ke kitble ehdégpehrivns desivithes OPEVE

t fth f

(mBis B PO S AE S P TSR PP Ot APAROR FeR Qe

sucﬁ@&gﬁﬁge E%?Q{:b%aamaﬂ%;(ﬁpg éﬁﬂﬂgd—@ﬁ-@ﬁ@ﬂ)nﬂeﬁ@yﬂh@ym:?ﬂm
S u IS S

i NP fge haPA BT R BE S AR TR Gr Bt T PRty

redﬁ@é!i?biﬁlm%c@fxxfy%@&%xiﬁ%éﬁh@en@ﬁ%l&ﬁleMI ch the desirable

macol ogi cal effects are usuaIIy only a subset.

The renmni ni ng effects result
e et S e
amjﬂat:a Ahotandd) &ith b WeYenOhersbied RoRREbi i5p Gfe, ﬁﬂl&damtﬁe e
arnaceutlcal aﬂnts is called_t chq%f safe%y
WA ARIEP e, W OBRYBINI g2k A e BIBeHeRl Ayt
n&ﬂotﬁﬁ&:'h%{rel%jsd REP g&ﬂ’é@a’t@&’ﬁeﬁﬁ othe? Raminefateek Svitidefferent ring
I'nti nmat e

sizeg(ges @ﬁexa@p@ WQ@OQE Tii4a gi)e pﬂge,r m%zlgice P é(ha‘%“n?c ol o %}50 a
mcfuﬁ:l%é lﬂhﬁ%ﬁl!l(%oﬁ BRI BRS aftd blB%IUIMJ@ﬁh@@sfehﬁ AH0sE0

ar_target For exanple a ents des%g dto
conrogndsnrithBIHaroghtare. fairramsiacy SAVIRE 500 degr ee,

i mm nosuppr essi on and an |ncreased ri sk of
“Kﬁﬁﬁ&b%mb@. This is because |nflannatory ti ssue damage
and infection 20 _are both nextrléigkg nkedd o the

To datpyrthasideriifopipmod begpd clefies et 387PH apinahy) 24 hepe®

ant{RHEGHbER, ;ﬁbﬁﬁé&gn 118, 14 B8dd 1aadd RhptifRe @@n@;abfme
target wl'l,” to a greater or Iesser exte@tC S%e%f
BSET aptigity f Hos exasmple. presaois delosure G fign

' dxsﬁﬂﬁﬁ'tlf)ﬂ {i@‘ihle&l - S&%ﬁkﬁgoﬂ\étbﬁi ﬁtﬂ@%ﬁ)‘llsﬁl@ |cHd’1n 604pPeNd

structu l'y as a result of an

ammnbmp@e)ﬂee@; 1 mms@@tabbnanswnémte&ﬁg@ta %ﬁ%la Eﬁ&fﬂ ‘lefB ARd
m‘}l{b il e 48 %ﬁe i &ﬁl%&ﬂ%@ﬂheﬂ@éﬂgldisubéﬁuﬁéi W%‘g pives

poOsSsI anot her lecule with't

opanwhan md WW&@T%@@#OC@EP@@?@VWWMW) prpolycyelic
.QEE voi d of the compound-specific

(seq lﬁectsg)e Sone compound effects are common (such
as hERG interaction, which can result_ in dangerous

Hoproiantraty ofifhefesitadplgmmpqelegiophs st is onl ome S0t fhci ng,

B e
impemiagffectoro b hatipda ﬂ@@hmnae@mleh @r S@Sﬂ?@rﬁ@ﬁ F15¢ agent

“”é%pé?%gWFS&ﬂgﬁﬁmgﬁegggg no gené%gl acce ted

thhﬂmemr(dgﬁ:ced i 1t blga@st d9mqe, adfhe m éhﬂﬁffeots of the body
%]:8 ! rm%oclglngast[ ]_:)]:1%r o:{%:%ﬁ%dn i cr?g&/hx‘l'éﬂ IS&}ﬂeeﬁ%d d Jfﬁatctﬁ iog the

dmrge,aslmboﬁi?l)aiepmdp Ion alhbsﬁcé sompigx pfﬁyswktglqa‘smmg%ié% p¢luding
assay systenms (such as hERG expressing cell 5lines),
then in aninmals and finally in phase | clinical '
trials in man, is a regulatory requirenent worldw de
for the devel opnent of a new pharnmaceutical. Methods
have been described for predicting certain aspects of
ADME from i nspection of the nol ecular structure, and
there can be little doubt that experienced nedicina
chem sts can reliably rule out many structures on
purely theoretical grounds. An 10 exanple of such a
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~candi date froma class of active conpounds on purely
theoretical grounds. As a 20 result, the discovery of
a particular conpound fromw thin a class which has

wdobrdb@r | y advant ageous ADVE, phar macoki nepCe/GB2008/002635

toxi col ogi cal and safety pharmacol ogi cal properties
requi res consi derabl e practlcal experinmentati on anong

ood. candi dat es, d IS nove h_coul d
R IR e YAy b S el AR st 25
par@‘:«ﬂmﬁit&’ of équﬁlbfdubﬁﬁm@&&@stt nssmbu; rrﬁetmﬁahp Levifsiedibhe use

a conpound of fornu phar maceutically

mvd%aﬁeaﬂcen@éw@wwwcm%m&%% FORREETE T a

oma&%%ﬁgﬁése i th @R BEm sQcH ds@atftRn ahd ElaFpREAIoY, and
di sord In_a second aspect, there is rOV|ded a

ex%h@aﬁfa@éfawl@m sl ip TR CBA D FGFITEHHHg): 284 ev&%ﬁuovésuch
as 16 bRALERnto Arif OMRIUAY cRhinb L Best focQSesdire often

IEharmaceutlcally accept abl e salt 5thereof, and at
GO

ehsty refamepleds thac a}rpgﬁﬂy@@é&e@gm (@me@mm
acr@REH BF AﬁﬁrrﬁﬂoﬁrDlsmbaﬁ&? Mé‘cﬁﬂoﬁgn Qﬁcpﬁﬁ&enohﬁ er e i's

provi ded.a conpoun general formula 0 NH 10
In a fourth aspect, there |s provi ded a conp05|t|on
Aneiber P BB THEME e VB Heageniah 2 G

phakideAiBIRE Q4 ¥y | kvﬁaﬁfr dehot a@e&ﬁﬁﬁoﬁﬁds‘hﬂmmﬂed bR SmYiBple
descri be the nove

effegts op-thesbody pfhwhigly F‘t}gldgggg%yp%gmqqg]pglcal effects are usually only a
subsee! Bild I@H]Xigfr%%étghﬂ ?esﬁft‘ & ey (to%' o)A ihvenience

previ ously been report

(sidp@ffeyty) 1@@19 OPGTL. c@m@y@@ zma)rqwtses ebeapdidaig pharmgeeutical

see R Ao B0 ordeteh el B0 DRl o 58 o e iehdy
clasgidied INIPBOCYIBAGES) ¢/fei wxsviatimatolss hndmp wedhthesiesizede t hat
phz%%claﬁglt%lﬂl ac @ne aﬂ@%@ & Eiegt%r Qlf legsn:%eﬁ{) %%%Wﬁaﬁ@gnsequence

of man1pu1at1ng the chosen molecular target. For example agents designed to prevent

pathological inflammation may, to a degree, result in immumnosuppression and an
increased risk of infection. T'hié is because inflammatory tissue dainage and infection
are both inextricably linked to the degree of immume system activity. As a result, all
molecules sharing the identical pharmacological target will; to a greater or lesser
extent, share class effects. In contrast, compound effects are specifically associated
with a particular compound structure, usually as a result of an (often umexpected)
interaction with a target distinct from the intended pharmacological target. In
principle, it is possible to find another molecule with the same intended
pharmacological effects but which is completely devoid of the compound-specific
side-effects. Some compound effects are common (such as hERG interaction, which
can resuit in dangerous prolongation of the QT interval during heart pacing, resulting
potentially fatal cardiac-arrythmias), while other‘compound effects may be apparently

unique to the particular compound.
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5 (1) has significantly superior properties for use
as a human pharmaceutical as a result of its

conbi nati on of ADME, pharnacokinetic, toxicology and
saf ety pharmacol ogy properties, when conpared
experinmentally to other nmenbers of the class. The

carbon atom at position 3 of (%hel I actgm ri.n% i%‘? . il 1o
Cragighyredespits derieres OhaymereriFal ¢elpBiBbuRaE-EECOF i g
echetyiy fe B RS S LN BT A Berthe LT b Phirgmes Bheie
pregnfidsgifmatizensor ihexipolegeand safetymhimrmcelogynlas faghis meason

two enantioneric fornms. and all conbinati f t
SRR PiRAE G goere Fspanr pE (i BERCGHERE con
Iin\éﬂ?ﬂ{eh% ShifRld At hal MK PhAR@ 1 SREiAIftiSls 6Ofah dY hakdubiodys

shown in the structural fornmula, it should be
requicterest voddwhiatlfot the devedopmentwif dwalv rbaemdeshedli ¢ f or ns

and their m xtures are represented. Since

enant.i oneri c,i nversion | t :
MERRE P pert 1S Pk it fid @Ry Bl o AU S nspection
of titRemeREEatehch@a dinddilirt cansd liylchiasbiahityexperimeatd medicinal

effect on_the potency of the conpound as a BSCl
chpypists eaapliabbyane euiBmpESTUEIIGHE Plgglﬁthréar?m&ﬁ%%ﬁﬁ é8n
L SRIS PSR & Fusta hiohe @pendiMEhhaaY) would b
exgll {grol%ggéht% It%ﬁée&t: g@é ﬁ% gzﬁ}}ié%r]g%?e P nPr ef er ablayy/),W(t) he ¢
Lipiaspounkules of Bivetlbasdd on the obsatvatpnitioatnmss approent i on
will be the 20 conpound o%g%prnuha P). . ]%#& Th§ tatabl
phawspassuticls Pyet cREIEITTRaClas.te S A Fisig: Tipmbet oT rotatable
5,%%& €, 5il31any 22 i Qnlrallp hR1INGo/AtthASn AeddRSd with Rifze,
boﬁgsg -%&ghtﬁlgﬁnlearﬁ.y’ }Aslésélg gggvi ded are phar ?naceu_t i cgiﬁg
hydmphobictaramns arcmopr filsinty, shaw actndesrablgntegicsipn with the hERG
conpound of general formula (1) or (1'), or a
¢ ‘maceutically acceptable salt thereof, and at
| east one pharmaceutically acceptabl e excipient
SRRYERIalICRAAdIRES, eB¥n RABH Bﬁﬂﬁﬂ%géﬂhérmﬂﬁbﬁﬁdeﬁﬁ'fer lahinating
is meant in particular the addition salts of 5
uniswitablpamolecales biet mashvers upsiilablermelpeues (e FigRt isaspngpwould
nydr oi-odi di u 3 s udi ine a dru
sl fip g IR pel 8RB BUGERATh Giouth RARENTIE caPdins s drue
cahdid®e Foen a CRES Bddtive stmpbuals en puidly dteereticalctratrals. As a

nmet f t anesul phonat e, p-tol uenesyl phonat e,  pahnoate and
regii eatiwov eS8 AR CREBIPERSH OB VHIHE 5 5HES BCh has

. : ; o
popEFRYY b anfs O PRuRBHRCc, Bidkol Mot 3hd Safery
phiapticoidgilel pfopertikd ratuies censadrpitds prktigh axprrewiitoalameng

ecGRraRTOR. Ao s Grtige g o on e Sy hos

Skﬁﬁﬂggﬁi&g. The pharmaceutical conposition can be in
t he
a

ormof a solid, for exanple powders, granules,
311 ts, gelatin capsules, |iposones or

L
Sup :])pUbi tories. Appropriate solid supports can be, for

3 st BLE P RARIRASL S o FUIRUHILRERLA @ ot ©

pharmaceutically acceptable salt thereof, for the preparation of a medicament

intended to treat an inflammatory disorder:
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15 lactose, dextrin, starch, gelatin, cellulose,
nmet hyl cel | ul ose, sodi um car boxyrnet hyl cell ul ose,
pol yvi nyl pyrrolidi ne and wax. O her appropriate
pharmaceutically acceptabl e exci pi ents and/ or
carriers will be known to those skilled in the art.
The pharmaceutical ‘cofpositio according to the
i nvention can al so inliquid form for
exanpl e, solutions] e , SHEpensi ons or syrups.
Appropriate 20 liquid slupports can be, for exanple,
wat er, organi ¢ sol vent & such.as.gl ycerol or glycols,
as well as. their mxtures,, in Vvarying proportions, in
water. The invention al sorovi des the use of a
conpound of formula (I) or (1'"), or a

| In é RRBHARGRUL Hedd i YproE8QP) pltlr@as@lticall d@ipeeiiion komptitiag, as

preparation of a medi canment i ntended toaﬂeat

activerifigredinmit o cymppent ofdprnga ther pphammacspigaly perreteble salt
| i tioF o i.ned,
i R b T e At

In conparison to the prior art the inprovenent of the
present invention I\eg in,the ®inexpected observation
t hat N -
3-(21, 2' - di net hyl propanpyl t rahydropyridi 3l -2
- one has superior Al propertigs conpared to the.
general classes of |acthm B whi ch have been
descri bed previously (SUCZIaS’ for exanple, the
I nternational application )supra). Al t hough such
conmpounds were reported as having acceptabl e

In 2 BRANRASQARBRTE frRiRRSY dohfpduhd BAereal fériatita Ifve a
potent anti-inflamatyory effect in vivo as a result
of their BSCl activity), and it was inferred that
t hey nust have 5 acecept ablje phgrmacoki netic, and

' Byerthel ess direct

| ENHsuggest t hat
3-(21, 2' - di net hyl propangoyl annuo) -
tetrahydropyridin-2-oné3is and unexpectedly
superior (see the exanpleilbelomb. In particular,
while previous in vitro stgbility studies in serum
suggested that |lactam 10 BSCls were consi derably

In a BRkriteisptdiaheteie paaidedder compodisioBSEhsre{rmbeye dafined for
exanpl e, W99/ 12968), .as reported in the literature

- treafpest ObapiRPRMARYHSORJer. 3 Med. Chem 2005
48:867-74), it is now clear that many (or indeed

DesiBsioh of the lactamclass of BSCls are subject to

nted netabolismin vivo. W have nmade and tested

nore than a dozen BSCls of the acyl anai nol actam
Here vastescria dhaniave! corepesusein(d -8 ndigretiylyropanpylamino)-

ey Rg BB B T B ASHAUEN R el 00 St

to rapid liver netabolism (either cytochrone P450
hase |1 netabolism At
equance @f the reduced in vivo

niof

nmedi at ed hydr oxyl at o
| east partly as a co
met abol i sm the oveftal
3-(2', 2" -di net hyl propanpyl anj et rahydr opyri di n- 2-
one is markedly 20 | owe® tha the ot her |actam
BSCls tested. As a result, the>~exposure follow ng a
single oral dose is nore than 10-fold higher for
3-(2', 2" -di net hyl propanoyl am no) -
tetrahydropyri di n-2-one. 3a

3-(2', 2" -di nmet hyl propanoyl ani no) -t et rahydr opyri di n- 2-
one is therefore nore suitable for use as a human
pharmaceutical, particularly where chronic ora
exposure is required for efficacy, than nost (if not
all) of the lactam BSCls 25 previously disclosed.
Prior art peptides (such as NR58-3.14.3) have the

di sadvantages that: (a) they are expensive and
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The prior art arninoglutarimdes are cheap, not
cl eared quickly via the kidneys and nore potent in
vitro BUT they are extrenely unstable in serum(as a

6?&H)PB&J an enzymati c opening of the imde poPgB2008/002635

, Tor exanple, Fox
48: 867-74). As a resu
as (S) 3- (undec-10- 5 enoyl am no)glutarimnde, are at
| east "250-fold | ess potenflin vivo than 2',2"-
dlnethylpropanoylantlno) fetrahydropyrldln 2-one,

Th s&%ﬁxpogncﬂg g %Le%l [y GG G thE Bto%gggﬁehg elags%f‘ﬂ@%ﬁhlch have -

u

ce

ot oxem a nar

et al. J. Med. (hem 2005
It am noglutarimde BSCls, such

systemc

bepr atadcrdied@mwome (@r t}taenpﬂmw(lﬂﬂo@’ tﬁﬁﬁ&ﬁn dlostoutyi Wé ngw

demogsn%
I es O

I‘UC

SRS RSP RPR RS b

1] &les

i

yre

(I)Ihaa: ggﬂuﬁca:wtls suprtiboprppairsgounsd 9s whimdn phaxeacbenl as a result

e R R

prdpefﬁes,eﬁhen ebmpatr(mecpsﬂmuﬂnlufm othes uminbyrs wi thh chsG-

oxo- acyl

SHoRRL

side chain (

for exanple, see Bycroft et al.

erestin

n%*bf%e%ﬁ% %ng i %&gmﬁég%gﬁ&’g?rg Qnﬂ

co:inp@inﬁsj a:cﬂzﬁﬁt@n érel weskairimention hivgtat baﬂt mesblean,chudml as

forgxs tlh i 15

opgss- Lo

hp urds” mnt bac
thel tovoteamtiogedg foompsnd A donmdbirgiionoeithese fsme, budluding tha

arL I

1'&6

fguﬁatlg%y 'I%f {‘elae%t %gﬂ}}gn &o‘?rg)aﬁses

aut oi ngucer proper

th head

ar t e Wi
eis W Oéh%s:w g.?, émﬁﬁm\%% W, cn OeSpr Celﬁa [431) é’fll'a 10n IS
shdwmttwdadtﬁchrdlrfdrmng, it Hieiuid Iaqupidlersaiod dnastha swmmdwmab nts.

scri bed her

20 The % rove %ﬁ? g
enzg@]t)?ent‘z ) g%%rﬁ IIWSR ' Since enantiomeric inversion
had @t dff&hwifm@wy ﬁDNEE%nﬁmmes| rsspohﬁﬁp fdr@hc&}mérimeﬁy &fithd and

o dis sed here tra ht f or war d
iy RSy & safl s ot B MRl he Rihgpnd
as /BE@DObAE eﬁlﬂbmémd HriiQbs @8l ¥s heir hdmixak@drepREtt debific

T 10%

red th the who) e | actam cl ass

SHPPRIQA 18408 135S F18°"8F5 0 in vivo. As a

vitro (a operty sha
exappplesqii ( 5‘[3 D
result, the conpounds

of the 25 present invention is

Pre(faamy,ghé baseuadaiotnds (B bedrditdy fxhie freentidnywillbe deat e)

cotpai{eE

pharnace
phar maco
Accordin

phar maceutical |l y acceptabl e

op sed fo
PR e
utlcal proper

ki netics, t
gto this

r the treatnent of inflammtory
rms of efficacy, potency and
ties such as ADME, -

2009/ 016390PCT/ GB2008/ 002635 salts thereof or

phar mace

uti cal conpos

it ons or medi canment s cont ai ni ng

them as active |ngred|enﬁ§ i ncl ude notably:

aut oi mmu

ne di seases,

for exanple such as nmultiple

Thés edesonsd &), hihenmhe (ﬂ)Gboﬁﬁgthﬁﬂldﬂ & thel stypasentiel it HEbld more

PO ARG TR B

myocar di

al |nfarct| on,

s di sease; vascul ar di sorders
BHGMEFy artery di seases,
unst abl e angi na pectoris,

at heroscl erosi s or vasculitis, e. g., Behcet's

syndr one,

gi ant cell

arteritis, polynyal gia

rheumati ca, Wegener's granul omatosis, Churg-Strauss

syndr one
Kawasaki

vascul iti s,
di sease;

anogh-SchCnIein pur pura and
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10- viral infection or replication, e.g. infections
due to or replication of viruses including pox virus,
herpes virus (e. g., Herpesvirus saniri),

W(Pé]ﬁ P{ﬁgal ovirus (OW), hepatitis Viruses or perGr2008/002635

tluses (including HV); asthm, and related
respiratory disorders such as allergic rhinitis and
COPD; - osteoporosis; (low bone mneral density); 15
B0 b Sbrist sscscw@m gieht]
Aiwé?rg‘gr}geai ag?g nn%c%eugc!aggd?n]{ 03%?: o Oifﬁlsrg@ Qﬁ g
co:fnf:@ﬁﬁrmlf agrera ﬁizmeht(ﬁ or (), di spha@@méw}la é@%ﬁﬁab}é aalbt?er&ﬂf

ted TNE- d
et e PBr B SRR e oo e D, oo ¢
scarring (keloid formation), adhesiagn formatl on
Bﬁpmmmmma@ememblmahgymmw%rﬂ@ glipy saltp Bi‘:g
mo&gaélré O%é S%(]!ll Bé Sfdlfohlg{)l% ﬁycﬁbﬂ%&]nﬂg'lﬂﬁrcﬁécﬁ&h ﬂt)lfatd i ver

bf 0si s, whether idiopathjc or as
phésphaxs sﬂﬁmpihaf:a anft narmtelm@é pieghin goidy Tehawaceienmaleate,

di apet (dlabetlc SOhSRESphonate,
fparaie eGP PHEFAEE F£$g$£%§?%%%%g§&§ﬁ%nggs MRl aria or’
paimtaey pukesiar; Alsoneititiofhatsbipe of ieprasen dvenidon, when they can

e L LA B 3l g o

oﬂéée eﬁnaamg)fbaarlmlamucmampmme shigs; teffierencie nmdlenm@éelcnla yS
I sor-aers, 1 nc uced reca
Se]le%‘%cfﬁ%@m dF‘fﬁ?u%’é‘ ‘lléﬁ '3’?1&@%8%?233?& These

~clinical indications fall under the general
Tlﬁ@hbxﬁIabﬁmnalcmbmpmﬁﬂxcmrdanht or the Birmef deelyl, {0y csrmple BOVEEY s

gl g P M6 (b el YESGph UL arblopBubel be

- suﬁﬁﬁ'@ 3k sd;nf@fexaﬁple anlcnfn pﬁueplta%@lagnesmntstmtm dple,gugars,

co unds ¢ .
SRSt 57 SRy B E RSy, SR BBl il
ceﬂﬁl&@aﬁﬁ;‘mﬁjﬂpﬁq dRiinéiand wak NOget Agpnorsiatt/rhermaceutically

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

The pharmaceutical compositions according to the inventjon 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.

The invention also provides the use of a compound of formula Dor(@),ora
pharmaceutically acceptable salt thereof, for the preparation of a medicament

intended to treat inflarnmatory disorder.

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

wherein the compound is in hydrated or solvated form.

Tn comparison to the prior art the improvement of the present invention lies in the
unexpected observation that 3 —(2',2'—dimethy1propanoy1amino)-tetrahydropyridin—z-
one has superior ADME properties compared to the general classes of lactam BSCIs
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: asasnophion A LME BREPEs W THE-Cor -LREY
| | es
te%!rﬁg grr%ﬂﬁ‘b ohe ?ﬂﬁb’i’fm L&@Xﬂﬁbﬁdl&@%&?lﬁ%ﬁ@@ @b $Pampl

replication and tunmour growth (conditions which, of
thensel ves, are not primarily 15 di seases of the
-immune systen) results fromthe consequential effects

XW6é3¥@H% @ting the inmune systemon the infechcogs2008/002633

r replication patterns of the virus, or on the
growt h and spread of the tumour. Since BSCls,
i ncl udi ng the conpounds cl ai med herein, do not (in

wEisERahrerHek@ el Yredfcigg (sudh b Forle@phple,akd Bermatiotdl mour
grow h, they would be egﬁgcngd to~ hav n effect

apgligatipps Saﬁfq)séﬂ%%@é SUGHLG0 Weé%ﬁ?fiﬁe as %“%a‘i"??
ph\éhﬁarcgdﬁﬁfn?&ﬁrbﬁgﬂhé%f that 8 Lthéﬂia@é’ a @6lcht ahltlfiﬁlanﬁﬁatydry affect in
tunour” cell” I'ine prollferatlon 1@ %Qere an intact
vigthat afrenditaf SRS Glravtivie) sayéﬂfé@‘ﬁsul%fse%i% M EIRSE 8Nt |y,
ac&%‘tﬁ%‘je LPH(%IS R BRI LR af PhAEd AOMED phdpertRE, hefdrheleés dRMt

in such 1sol ated systens cannot |nforn1t§
m

88s a net of” treat nent ioration or
bdm@phylaX|s of the synptons of an inflammtory
di sease (including an adverse inflammuatory reaction

g:grn@ﬁl)ir 2886 F)evﬁﬁﬁs 1Bt SabiHyShidads i ki swebaéd @itladddm
n anti-inf ammat ory anount  of a co

B Japists aongiferahly hettar Swadie cagisr gpide ﬁégﬂr{é%f‘)ﬁ example,
wiydgj 9%582 faétréap%&e@{u e TRMHGE (f%ﬁéxaa%feqrogilena ¥, CM'M" Ehem.

i nvent be carried out§§§ opi cal ora
20054886 B4, itdoraveciedsyhat mapa P%moqith?%b% Jogtam casgof 5

BIAE a@%ﬁ};ﬂgé‘[% 400 HOSR 1SRV $R0 W e hie RaddRHl £31E Blore

accor to the invention is conprised between 0.1
thargp dozen Escga cdélmwiamgnmta@rh@mmdum ihe gxegmtion ofir @ Hf

ol h
&&g@r‘g@@%ﬁ% ﬁ%yd@%?ﬂ&?'zﬂ%lj é?loérf{?ﬁe fh xlggtnag@ﬂscm e
temdapdmamwbngttom@uphm a@@égllm@thﬁrb"é’@c med¥p@medigpd
P t d f | f I I
hyg%o%?f‘ﬁ?née%?ort SR Cenaral formi 8 (D) o

(I") can be prepared easily accordlng[?9 genera
Aﬁeashmdﬁy knosarsequendeef feredigedie iyoggetp hﬁ’ﬁethﬁf’i’emﬂ

B ——

lowemtbarhipt freofico Rotpm BHTIs tsttd. Aseresnkicdhe grmopae fcélomng(ap)
itoh
s RO AP 0L b 100 bl STy bR o

teﬁnﬂlyﬂlsobmnérones3 @é'sd@b@ylpmnmmomﬁ@yémmn- -one is

erified [
B b St i ety B IR W i
omhw¢@mﬁﬁs&ﬂhﬁmiﬁmaﬁbanmﬂmgandﬁbmtdDwféwﬂhﬂunB§§é
S|ng”%rhet yl am ne. The crude product can then be
PIEROHcat € &fter a sol vent exchange. 20 The
acyl arni nol actarn product (1) has significant wat er
men bt peptidey (sacidasa¥R 38-3.44.8) have theelisadyansageoihate (o diey iersns

sed for rel
P A ol B CORRY RS AR Ches) SRRE oy
clets ecrgfquickhiyesa the kidnaysemt {c)dhevswel genmal averymach less P‘ﬁaﬁe

9%533%B%g%#?%ﬁng%gﬁﬁ?ﬁﬁ@ﬁ”@?%é%%g%%?ﬁona e by- pr oduct

unl ess a |l arge anount of water was used (>4 nL / 25
mol omithine). At these concentrations the
extraction of the product into dichloronethane is not
efficient. Therefore the three equival ents of sodi um
carbonate were replaced wi&h 2.5 equival ents of

pot assi um hydr oxi de (which neutralises the 2.5
equi val ents of triethylam ne hydrochl ori de generated
inthe ring closure step). Wth
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WO 2009/ 016390PCT/ GB2008/ 002635 t hi s base
significantly |l ess water can be used (less than 1 nL
/ mol ornithine) (final pH 8-9). Extraction of the
| ayer with EtOAc (3 x 2 nmL / nmol onpthj <
W‘i%@%ﬁ%‘r’@st allisation fromEOAc (0.5 nL / "}Ef{d%ﬁ%ﬁtssoozﬁsa
and 40- 60 petroleum (5 nL / -mmol ) produced a first
~crop in 43%yield (4.25 g from50 nmol ornithine). 5
THYHEr &Pﬁh@%ﬁﬁﬁﬂ@mmﬁ nRaeiel SuibBlY §fa théhhﬂéﬁrs b

rlng up then smal uantities of
mare peieiyih o mm @r@wmmﬂréuwa e ipseraspt(pparesdt 9fdeo

n%}h;% t&létogé}ﬁ%é &Xﬂmuﬁﬁ%?%&esfo%x%@?@ 09 of 411 B 2Bl OAm. 2005

th wat er extr ni ficant
A8Cpa @Y. tAemsrepiit mglmmmﬁe&’s&dmuch(as% S)ed-omdeani®-h t he

en?jﬁ]amm Y ﬁ EJ: AU Heast bsfoﬁa}&s B%ﬁﬁ\(ﬁ? LA§ qha@ﬁ‘ 'a' si ng

"he agueous T ayer or exanpl e by
dmeihiylpnopmogl‘axmm&@ﬂa&zy@nﬁrfd@l équmwahenmadﬁls m«:uw th

es t | onide) before .t Ac extraction
nf EBPR (pfe i LIRS0 R R EER pRak fe Seale BELT
preYbiias wheke ledngactt borigeand siabitity and AMME pfchprtievds ekt
can be renoved nore easily by evaporation or during

. aI’Pf’éiﬁﬂi%rstalllsatlon The followi ng preferred synthetic

route is therefore provided: (S)-Qmthine
Anothepiyids efstrdaniatle rd 864 ofupcticabybpelydiaihitefrompounds

WG o SERTERCT A kit R brteil it s o,

e react on |3 eat ed at Lot Ly Lor 48 baw s The
S e N B v

brdaalaéﬂge Badukl cosjunad)e mi@estyg b sitadgeschch Ehsblhﬁubs&hdlﬁﬂe

sta estofaC|I|tat rem)val%l\]| ﬁndth ﬁg
EORRTE W&&%WSS SPTRS 35, Wik asHPcheseF ? P, s

exﬁﬂ;gﬁi%d ca_lhiﬁ)ﬁﬁlli%m Badt&}a@ Qﬁ{)lﬁdudgﬁpﬁ(ag%ﬁ&ﬂﬁve lactam dded
rnet hyl propi ony] chlorjde nT n adde
he%dg@ﬂm acreihomproneds (B Rartiopiagy togs Wil ?ﬂﬁ%ﬂ“% Fesgierolia
andVBF 413-Bgoak-f tﬁﬂgbﬁlgtaré BIREI 3 b kativeR lmgtatbi@ﬂaﬁtﬁ% tRanol )
Is then added and once it has dissolved the reaction
appligations ARBEEEPEISN t h Et OAc (3 x 100 rnL). The
conbi ned organic |layers are quickly dried over a
Thé Qﬁﬁl‘b‘?ﬁﬁdﬂ@&bs&ﬁbe@@i@&@l‘ g Mﬂ%ﬁ%ro;&ﬁdylﬁrﬁﬂu}; ed under
Iom1pressure sol ird

tetapid P FOROTR USRS (Rhemepd distayd bee allows

str£1 df%ﬁz@ls%ﬁtﬁﬁﬁ JvEPBA FK@AGaIE)2 Anddhhwh e}éﬁ@ﬁ&@rﬂ%ﬁb&ﬂi SeAblity
her (200-250 nL) to give the Iactanl(

nomn}rsmamlat?@eg@ll Vit ke Rty SHaRd BobdRy; V@}O&S lact@ﬁélass of

Bgc‘ii@c'ﬁgdl&%d ﬁi%gloﬁ’.ﬂfr)' B albg 800 OAs 4 Rgui rrl%éﬁi)om obhen
confirne proton NVR spectroscop 61 400 MHz,
pre@m;;sf)em@nes{ iz those gompgrpds gudigd f(xiellil"dﬁ fro date)gjquely
Op@égiﬁ @h;cjﬁée% by of‘ln%aﬁmmgtlxgn dJQEN")n m§n #QerdnsdF efiddy, M

111

-potency and pharmaceutical propertles such as ADME pharmacolqnetlcs toxicology

and safety pharmacology. '

According to this invention, inflammatory disorders intended to be prevented or
treated by the compounds of formula (I} or (I} or the pharmaceutically acceptable



1.97-1.88 (211, m CH2), 1.50 (111, dddd, J13, 12,
9.5, 7.5, CH2), 1.22 (911, s, 3x Cl113). DEFIN TIONS
The term "about” refers-to an interval around the
W&%?jbﬂ;@;@d value. As used in this 10 patent PCT/GB2008/002635
application, "about X' neans an interval from X m nus
10% of X to X plus 10% of X, and preferably an
interval fromX mnus 5%of Xto X plus 5% of X The
salty'BEreof o@h&meﬂm@ compngions ur MAdEATHEE P BHTRE IS 83
Intende u'nanbiélgugusl y to include within the scope of
actiypringrodiFaiiidiic 2P
range and all the conbinations of upper and | ower ..
L s s, Wit dximpleivechins cadiénle sceresye P piol! GIER
15 range. Hence, for ex I he range of 0.1ng to
Illﬂ’g‘S:é’Eg@l‘T ?%ffwdfc’é%epggﬁmn%fﬁs(e ?Str?f er-cilia) the dose of
3- (21, 21-di net hyl propanoylami no) -t et r ahydr opy.r.i di n- 2-
s . QaRulodbedes aghidmgisirblen deranary ARE Fi§EASCS YOS
bet ween O. and | . of PhaEEisis,@f . det's
e S e i
Q¥ @HBthé, TRt cbeploitis, pblymyslgisgheummiion FEBCRREF &I OTRES!S
term"conprising” isS:.Lo: aqfsas lﬁﬁr’%ﬁ}'ajﬁdmﬁﬁsﬂd
COME-PE3US Syaﬁ{?ﬂ%d’a%%’ﬁ{sl%s ﬁ%"g‘%%g ?ﬁ%gnsequent ly, where
tfigadenvention relates to a "pharnaceutical :
conmposition conprising as active ingredient" a

conpound, this.ter i, ol sSiné R &R tida oE@ireses bot h
10 - Cvﬁ@gqcp?%?{sregl at\}éwnl’n%'%' %%%?ﬂsggzt?ﬁ/e igbr_lmzriedi ents may be
o Ph&sEnE peNEra) Ieepes oipOsi 2.1 Berseskit eyt ‘V“%f
one actlive.ingred ent. ' .ess ot herw se
d@M\%eii?PaEP’f“gﬁ%S ?rgc%ﬁ%?%ﬂgﬁg%ﬁgﬂ;fi fic terms used

here have the 25 sanme neani ng as f hat  usual | .

. Ui aadlay repirgodi ditprdersel peglleggic BETRIGRD ¢ o
which this invention belongs. Simlarly, all the
publ i tand: Jitggations, all the patents

) a?fgeogﬁﬁg%’tctﬁ‘?bdrﬁgfer eﬁlggg ggnti oned here are
i ncorporated by way of reference (where legally . ,

15 - pwmmorgvitiie).  The fol |l owi ng exanpl es are presented

in order to illustrate the above procedures and

) SE%EHI HarsPlapGeib@ibnbedooBdiyde pad: crorgenfinctihe & BIF¥ of
t I nvention. FIGURES Figure 1 (panels A to E) shows
t frensplapeeaf@i®ent rat i on graphs for the five conpounds
5 (1") to (V) tested, following adm nistration of a

. Sk RRbRIeATACErisHaTS anrlcl e VS Bvethe oral route to
rats The three lines for each conpound represent
three replicate aninmals. The Y-axis represents

- cBpEBRfration in units of ng/nl (0-3000); the X-axis
represents time in units of mnutes (0-480). .Figu ed2

20 - ShEwsvduhes Aamjotter fikttib dispdeasingluding hyneeEprhif SEE !

(in full, scan de),. ,,@,%oé [ Bobkiests ver
Zi?ﬁ‘gmf"i‘)o?‘ﬂ%?%?% Oﬁ%%oglgg& ?’o a se?ﬂrSIwer %g?%l d%l_se g@ﬂgach
Offy dolFbrésia) Bvedibpois isuding)aicobolialjver dggagq) or Kidoey Hbrosis,
adm ni stered.in 1% CMC at .3 ideBRlsuéh AW Etes
ethessT }de%?a%fc% 6‘%8?}}?8‘1”(‘???)%?9%%1 n géggﬁ% fied but

it(giaggﬁc%ﬁ}ﬁﬁﬁthﬂ;s not el uci dated by conpari son of
fragnentation/re-arrangenent patterns in the publicly

avai |l abl e abol it ASES mAae udarculdsis;
25 - cOHROEMTT BUFS :?é’ gfee ﬁué&i%rﬁ%?%%gual 15 rrgtrbgbol ites were
not determ ned, they are shown in qualitative order
of abundance in urine, with the nost abundant species
on the left of each row

Wndi vi dual integers within the

10
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Figure 3 (panels A-F) shows the current versus tine
graphs for cells expressing the hERG gene product,-
when exposed to either vehicle or to the five
: ' (1) to (V), each in a separate ex ] 5
‘Vﬁg&ﬁgﬁﬁggxperinent, replicate cells were expggggﬁgghﬂmmﬁb
to the positive control conpound, which conpletely
bl ocks hERG transduced current. The Y-axis represents
- oenrereritic pain (el a5 pobt-opsrativihphaxtoax ligb paips rosekareatici me i n
Uniﬁsa%c seconds. Panel G shows the hERG tail cutrent
F?ﬁ%g%re% under the tine versus current graphs in
panels A-F) for replicate cells exposed to each

- elbarpeyed or to 0. 1% DMSO vehicle alone (Veh) or to

the positive control conmpound E-4031 (+ve). The

- X1A%srQhisdret Ne histogramin panel G represents
percentage I nhibition of the hERG tail current

relative to untreated cells. Fjgure 4 shows a typica

Acogrding tadhie WVE’(’PO@“J‘E%’H’E%E‘HH"@T ‘%‘S%rc[eﬁ ’PﬂPEﬁz experi ment
each reaction received | OnM | abel | ed BN83250 (a.

- laastam BSCI which binds to the same receptor as
conpound (1')), together with Vvarious conpetitors

0011M$%§L%. The total specific binding was the

- %#@ﬁ%?la? BrREEEPBY°a | ar ge excess (100gM . Each bar

" represents the nean of three replicate

- tetarenespatdesnggressionh whi skers representing SEM The
Y-axis represents the radi oactive counts bound in

' The ﬁic%i%ﬁfc%tgsgﬁgﬁl +{ae+iﬂé béheRl SRR So RS arh ANy QishIRR) -

e upper ne represents the total binding 5
or disarfiers chimecteriaed by iclematedTNFHdewsIsper i ment, while the

| oner dashed line represents the non-specific

{44 NGteal il 1t A b pHRREERERh AN RY adtis
Rﬂ%%@@%%%gdﬂgfgégﬁ&gégg85% gd%%ﬁne$? Figure 5 shows the
of tiprBAG T éndfiding te sompamts ¢aympedihereing i (b Ippnefsysfem.

oA g 9 S8R el s o5 i B

_ replicet@pindtemeirgrovb fpodisionhehiCERE Fhepmelats, froaet pramarily

. Th d Lest [ . i
cisof 1S ol PR RUELT o il Bl BpRUliie SRBESPLORILEE
the mirsinegyseh of: Gre iafekimvandior (ppéication pagamdpidhe tive, o7%n the

sos B T B ERRR. SicpRGRo i AL Gk SR T

herdit) do poERES@Eralfditebtly dffest vicbraplicatidh or winlour gawth, drg

e perforned in duplicate,. the bars represent.
wouf e PN TP LRl T B s AP Loy TG
vitr§ ﬁ@wah_ bc_n% @faﬁ&défﬂfe'dfctyl_l Iiﬂf; otg_fnalhﬂlb?r %a_m Iiél_e prohifc¥ativh agsra@?_t er

i nhibition (or. stimulation) a i ndi representin
wheg AR BRECRITORE RPTEHe SHET R PO  HET oot
infoRrRAIRA AN th el JFR I BF krlyCdohouiB AL pichisoldteissyRons taase d
_statistically and biologically significant in this
infogn heedey Hlpprags af BSES, VIR ot oPdit: R est ed here,

only one interaction (that of conpound (1) with the
WhilKZprlly pemePibR! the ittekich 4150 grogdeyr 1 mutheber teatnpanel  A)

~was considered patential Iy significant, although.
sl R0y S PP o WE e el P B e besse CORE

an V@YW g BnhRsRaksctbn ) a5hRes) b pkaseiiidbiivtiod@atent of
response curves for the inhibition of
chenoki ne-i nduced | eukocyte mgration in vitro, for
each of the five compounds (1') to (V) in the
ChenmoTxTm transwell mgration assay. In each
experinment, TEIP-1 cells!25 were induced to mgrate
using a maximally effective dose of the chenokine
MCP-1 in the presence or absence of various doses
(fromlI OpMto 1gM of each conpound. An appropriate
vehi cle control was used in each experinent. The
percentage inhibition of MCP-1 induced m gration
(cal cul ated as the nunber of cells mgrated in the
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experinment, groups of six mce received pre-treatnent
wth the five conmpounds (panel A (Il); B:C (V); D
(I") and E (1V)) at various doses, via either the

W 2@69/&%9“ (circles) or subcutaneous route peT/GB2008/002635

trirangles). 30-60nmins later, aninals were challenged
W th LPS via the |ntraper|toneal route, and serum was
prepared froma 10 term nal bleed 3 hours |ater. The
an hievRFa@fatoNFmounnod d@nipoond cowasositeasumedicoyenthy @ijmed
and the degree of inhibition of LPS-induced TNF-a
e]-"ﬁlll‘oductlon (cal cul ated as the concentration of TNF-a,
in mce exposed to LPS m nus the concentration of

, Adﬁﬁiﬁﬁrwnﬂn of Lecditinednt deoweiingsd e istrativrecap bs wamsicd out by

XI n-free cu'i)@%tY axis of each

PB
“H@Wg RerpiEY ﬁ@ghgéFﬁ%F§B%%Tnﬁ "Wt h whi skers

representing SEMs. The 15 concentratlon of .TNF-a in
Ihmmmmemn\dnwganm&ddlfm Foedigaient reeeriinge thparyention is

CmT%%ﬁgg %ﬁﬁ}Pn ﬁ%@ ?% a%—%??%qﬂmﬁﬁﬁﬁﬁgﬁdﬁﬁﬁgﬁafed

a&ﬁﬁhmmmmﬁdmby i near |nterpolat|on of the presented
graphs The X-axis of each graph represents the dose

Accordﬁ%%o ih& %@@%ﬁﬂg@@ggﬂlﬁ\% 5@%0&91 f@ﬁaﬁﬁa 915@ e b

I N unt 1). gure 8 shows

- prapled efifeibt pobessoniseuibgd perejfiean Iung |nflannat|on in a

representative experinent, as assessed by cell counts

prighrRfin drehil Sohfbudal BESRE-TPsSuIR astthma. Bars

represent mean celtt counts, Sho mn on the Y aX|s in

units of 106 ceIIs ro 5 ani,mal h
e et e oLl s By g o

sencedl @ﬁ%wn%me&toﬁ@ﬁﬂédﬁlmal red t-test assum ng
equal variance, with two tails). The horlzontal l'ine

25 represents the ave e nunb euk tes
Coppageif) i A celpirles Eﬁyataﬁlfl% ﬁﬁ’rf‘ﬁ‘Pém& &%ﬁ%ﬁné’ ST & EnP

.ané @bsd]ﬁie{hyrp%p‘foﬂom dHngidce B thi Bghtlickis eﬁagreﬁmpﬁm'reec:‘e&]y\;mtb

same sensitisation_and chal |l enge.reqi
(SaEmons wHH b HEs SR PP A T BT SRE? P

meily 1%&*15 ﬁ&&ﬁ@un% dhing 288 ckh B ¥BKE dadekytveihgil bp En mut h
nDnte eu SlngulalrnT) at 30 g. qhd mggf b

gergrytioa @Rk stieg W%’% aftlt 5@5& is0 ﬁﬁ% ¢

nng'l \9@1 el Jaﬁecﬁsn%f m@:ﬁg)ﬁﬁﬁr&dmd ¢rhdeQfodiot e e beabylated

arrsation in a representative experlnent as

. afiassebwaldxblienge.ow cytometric deternination of IFNy (a

m marker cytokine) and 11-4 (a Th2 marker cyt oki ne)

ThHR aeﬁaﬁ;hb@aa@)ﬁréa@&mk QIRaENhR Svaked scaumn@aaa anorbedlt, dife
ast’hnma. Bars represent nean Thl/ Th2

acylptiqnirenditignsiused oprelajed Eff%e obigs S%‘mi fz’f( giagnp?e

Wbﬁ@ds?@%és)%ma&ﬁi%&%w%ﬁésﬁhﬂéa Scihasl'ah@thgﬂdodlﬁhs f
05 vérsus sensitised and chal | enged raéég

Ca?b@‘-tlﬂﬁe elwestendichd Be foreptonol MpaiiRiPreciiiedn
hyﬁﬂ)%%\ray%h@ %g %rod%tt 1911&3!"9 1dr@ duSount d¥lvhatdradal ub(SLRIL /t he

ats' roup, whi ch was not exposed to
mmvladrmﬂmeh)Atrtb@e consantratienshrex el ol taeppdiet iRy

dl(%lg drom ?Eilmée nsfe\ﬁ}é e BheRhrbd mxtafeﬁﬁto? godﬁuﬁ Barbonate

+ vehicle'), W t

th
Wa:re)mptawddm(di 2 ¥ eaxtivlcBs ofipolagsibody driigh {wlgqah Wupﬁhses the 2.5

| qu%'?i%te]%s e&?@gla% Irélqud%)l(‘rflf()ﬁh gé?ltera?bg@ s gmbete @y wah |

oral “gavage. Figure 10 i1s a
plot of plasma half-life (in mnutes) versus ora
exposure for a range of different BSCI conpounds in
rat. In-each case, the hall-l1ife was estimted using
a 15standard one-conpartnment nodel of plasnma
concentrations at 0, 0.25, 0.5, 1, 2, 4, 6 and 8 Its
after a single iv bolus dose of the conpound at
ling,/kg dissolved in 1% CMC, 0.9% DVMSO in saline. -
The oral exposure (AUCO-t in units of mn.ng/nl) was
cal culated followi ng a single oral dose of the
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Simlarly,

3-(1' - et hyl cycl ohexyl ear bonyl am no) - caPr ol act am ( 1H)
was sel ected as - .typical of the subclass of

noc cl oacyl | actam BSCl s (such as those di %‘élrﬂfﬁ%’osﬁmzﬁss

WEAG%Yt y i n W2006/ 134384).  The conpound
3-(1',1 -dinet hyl et hyl sul f onyl am no) - capr ol actam (TV)
-was sel ected as typi cal of the subclass of BSCls with

thlssﬁ@glﬁlﬁ&ﬁﬂflé@d Whtbr @b seli (s hinal . /sudonsithink) (final
ose di sclosed previ ous‘aﬁlhg_) W)(ﬁ %mﬁ?m"ﬁ i%ldlrﬁldl
PH &9) tTroepetion af fheca a8 enus &Y A HE I She
rec hﬁéﬂ:f R (glsrilsﬁvmfbl 109 aﬁ@m@elmlpﬂﬁolemi)mﬁds
no 15 The final c und elg e)
mnﬁﬂ)(}ﬁbddqmﬁssyq@hﬁ’a‘ﬁt‘yylm L B&ﬁ’g‘? %ﬂ‘ﬁ‘Bf bgfﬁ?ol act am

(V) was typical of BSCls vvlth a substi-tuted acyl side

NofeHM: E‘Etﬁé"fiﬁbhﬁ% 2§iddRd Rydrii@alow Hh[r&ig@ﬁmdorkmrtben sorall
pol ycyclo in structure).

quankities oftrietipfianipe Bdrpeiiqride aﬂ%ha H%?O {’hﬁ%&xﬁ 16@/%
ttErﬂé € 2PEEN 3 RBE B0 £Addtickliva V%ﬁdmn re:ﬁyacmiglhlﬁcanaqﬂb.naMs

e potent BSCl activity .in V|t
. Offﬁlhbciamqumﬂ dhaleng withthe W %lcﬁm bé avou{egrby

ralsm%glﬁlgbﬁ g: Ta@’.léoug BYEr 18718 @lok @&hpﬁlﬁ}@dﬂiﬁbﬂ of pugdlyong i n
om a heoretlcal pei s % re.all _

equiwedial bEROHCwifticsnertis aplérch@éé@ws He EAG erhgRion is

aﬁgmp%m%g%myﬁ%tﬁﬂ%ﬁl ﬁ%%hsew&&naaﬁeamgﬁgm asaeadtames in

e above conpounds (I M,
prddw@dwmw cavdregemewidanot sasilp by CEPoRE Pfg‘ihﬂé‘gu on 10 at
fe’ﬂul act am st ereocentre. Exanple 1 Pl aarnaeoki neties

recﬂ'& %?ﬁ???g a single dose Conpounds were adm ni stered

as a single dose (either_ | rTg/ kg bogly%i\_ei ght in 5% DMSO
n 1%

car boxynet hyl cel | ul ose via the 15 oral route) to
thrge adult ratsg(using different rats for each

ngQmound angnRaCch route of adginis #lon) . Bl oog, was

T hen ppkgd at] varteys ti oints (g ncl UM]” t

prigr {—e-—g;(ese a 'nimi%w E@rmdhr s /pdst {dope,

é theMFeveLéHcg t he vari ous~ednpounds was aSsessed
usSrng avali afed LC-MS/ M5 assay. Briefly, 3-5ul of

the deproteinised 20 sanple was applied to a Wate S
(SO ithink Snoh ElRr@BkRide K7 mB]) insubpeadedsin dey) meteRol 610 (90 m)

oo S O OO AR U ROt 2

hours. Triethylamine (150 mmol) is then added and the reaction is heated at reflux for
48 hours. The methanol is then removed under reduced pressure (optionally, toluene
may be added in the latter stages to facilitate removal), and the residue is dissolved in

water (20 mL), with KOH (125 mmol) added.

The mixture is cooled to 0°C then 2 2—Dimethy1propiony1 chioride (50 mumol) is added

k slowly and the raactlon stmed for 18 hours, while warming to ambient temperature.

Solid KOH (50 mmol) is then added and once it has dissolved the reaction is extracted
with EtOAc (3 x 100 mL). The combined organic layers are qmckly dried over a

combination of K,CO3 and NazSO4, and reducad under low pressure. The sohid

13
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water :actetonitrile. Over 3.5 mnutes bound nateri al

was gradl ent eluted reaching 0.1%formc acidin 5

:95 water :acetonitrile, followed by a step .gradient
W@%BIOE (p 1%form c acid in 95 :5 water PCT/GB2008/002635

acetonltrl le. The colum eluent was then directed to

25 an Applied Bi osystens API 4000 / 3200 QTrap Ms/ Ms

mass spectroneter, with a

resid @091 6@%@%&&%@@@@9@ wa@wmoo@ nsralsanether (258-250

Bt S CE L ol R o

for each MRMtransition, nonitoring the follow.n

Thdgg?ﬁriy;n&mhm(e%&‘n) ofiBepiodwal yagmenaafinpediby pefon
speg_tg)gt_:opg (%I% %4??) hgﬁz-ll% (’}1%012)563 6318}19 br so l\ﬁ-ff)6 @10(71{{1 Br Q—@fﬁ)lél fd' )
(1H, dt, J 11, 5.5, CHNH), 3.40-3.31 (2H, m, CELNH), 2. 61 (1H, dq, J 13, 4.5, Ci),
1.97-1.88 (2H, m, CHy), 1.50 (1H, dddd, J 13,12, 9.5, 7.5, CHy), 1.22 O, s, 3x
CH3).

DEFINITIONS

The term “about” refers to an interval around the considered value. Asused in this
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.

Theuse 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
combinations of upper and lower limit numbers within the broadest scope of the given
range. Hehce, for example, the range of 0.1mg to 10g speciﬁed in respect of (inter

alia) the dose of 3-(2', 2'-dimethylpropanoylamino)-tetrahydropyridin-2-one to be used
is intended to mclude all doses between 0.1mg and 10g and all sub-ranges of each

combination of upper and lower numbers, whether exemphﬁed explicitly or not.

As used herein, the term “comprising” is to be read as meaning both comprising and
consisting of. Consequently, where the invention relates to a “pharmaceutical
composition comprising as active ingredient” a compound, this terminology is
intended to cover both compositions in which other active ingredients may be present

and also compositions which consist only of one active ingredient as defined.

Unless otherwise defined, all the technical and scientific terms used here have the
same meaning as that usually understood by an ordinary specialist in the field to
which this invention belongs. Similarly, all the publications, pﬂém applications, all
the patents and all other references mentioned here are incorporated by way of

reference (where legally permissible).

14
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249.15 129. 3 Internal standard 213.19 57.1 5 The
i nternal standard in each determ nati on was the
rel ated conmpound (S)-3-(2',2"-

wﬁzﬂﬁ%{]ﬁb@r opanoyl am no) - capr ol actam whi ch "‘@%lf(@éiﬁ@é?oozﬁss
Into r

e sanple prior to deproteinization. The [ owe

limt of quantitation (LLOQ for this assay was
2. 4nghni for each conpound except (1'), where it was
ThSBi1dRBEkamg]Bs 470 pteostitagn bideMB/ MBtrae dicydpes whoedarsh and

col | ected_sanple, th r macokinetij c_.di sposition of
Sh%%n%maﬁa%r%%ﬁi”% ﬁﬁ%ﬁ"‘*‘n"gﬂf‘e ‘r’FeP?%a sof tware, a
wel I known software package for such applications..

FI®eRESt s The individual concentration versus |ine
graphs for each rat treated with each 15 conpound via

Fi%-tu{;]ﬁ's@%%{ls A%Jﬁ ShAb I taco.o Pent LG ‘phs fdrithd Sve compounds

el'y Vi ous t ese five structurally

(I” kb (€Y Bated, dollasrimBBBlisisoatiop of b ¥ingle Cug/kgrnigsyin' 15 M ¥y e
; ) . .
e R T L s e P B cBipp B pophl el RS )

anipAlsAlTRE ¥raxisabprasenisnph@noaendo mptsrof ngfrl (0-3000); the X-axis
ham acoki neti ¢ _nodel shown in Table 1. ‘Firstly,
re %P@SH@ﬁﬁﬂ@??gfggmgﬁéaaggérior exposure achi eved with
(1) -- nearly 20 20-fold higher than the next best
Fiemeatpaowd the(mjor mi¢tebotites sdemtifiest bt HG-MS M wH seaugpady) en
ich i | cul F
poqIB e o L A Sorg o RHGE ol e of each 0
thelfive cogpark)is (12) tal(¥ptested, déministerbincleE@Maha Smefke( Noje that

whi ch i s.. def.ined a eqr. eL |- d
o i b Gt ey yDda) BER SRR ot Ml vl 20
clutiagedi By t@mprriban off flegmehiatiomrecartahgamehOpatieme & thowehlichhan
IR F A ———
metabolites were not determined, they are shown in qualitative order of abundance in 7

urine, with the most abundant species on the left of each row.

Figure 3 (panels A-F) shows the current versus time graphs for cells expressing the
hERG gene product, when exposed to either vehicle or to the five compounds (I’) to
(V), each in a separate experiment. Tn each experiment, replicate cglls were exposed
to the positive control compound, which completely blocks hERG-transduced current.
The Y-axis represents current in units of nA; the X-axis repreéents ﬁmg in units of
seconds. Panel G shows the hERG tailourrent (the area under the time versus current
graphs in panels A-F) fbr replicate cells exposed to each compound or to 0.1% DMSO
vehicle alone (Veh) or to the positive control compound E-4031 (+ve). The Y—a};is of
the histogram in panel G repfesents percentage inhibition of the hERG tail current

relative to untreated cells.

F_iginte 4 shoWs a typical binding curve for compound (I’). In this experiment, each
reaction received 10nM labelled BN83250 (a lactam BSCI which binds to the same
receptor as compound (I°)), together with various competitors (100uM-1pM). The_
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F (¥ t1/2 (fins) Cearance (m/mn/kg) Vss (L/kg)

Exposure (m n nWrl (r) 69 196 2.6 0.7 939, 000
(11) <1 16
WO 2009/016390 : ' PCT/GB2008/002635

total specific binding was the amount displaced by a large excess (100pM). Each bar
represenfs the mean-of three replicate determinations, with whiskers representing
SEM. The Y-axis represents the radioactive counts bound in each experiments in
units of counts per minute (cpm). The upper dashed line represents the total binding
under the conditions of the experiment, while the lower dashed line represents the
non-specific binding; the specific binding is represented by the distance between the
dashed lines. |

Figure 5 shows the profile of cross-reactivity for each of the five compounds (I') to
(V) (panel A: (I); B: (II0); C: (V); D: () and E: (IV)) against a panel of 75 different
feceptors that compose the CEREPpaneI (see text). The compounds were tested at a
single concentration (10pM), and the inhibition of binding (Y-axis of each histogram)

- for a known ligand to each of the 75 receptors is reported (-100% therefore represents

a 2-fold increase in binding of the specific ligand in the presence of the test

- compound). All reactions were performed in duplicate, and the bars represent the

mean (no estimate of the replicate error is shown to simplify the graphs). Only a 50%
or.greater iﬁhibition (or stimulation) of binding (representing an ED50 below 10pM
for the interaction of the test compound with the particular receptor) was considered
statistically and biologically significant in this screening assay. For the five
cormpounds tested here, only one interactioﬁ (that of compound (IT) with the NK2
receptor, marked by the arrowhead in panel A) was considered potenﬁaﬂy significant,

although even this interaction was weak (estimated ED50 5-10pM).

Figure 6 (panels A-E) shows representative dose response curves for the inhibition of
chemokine-induced leukocyte migration in vifro, for each of the five compounds (I”)

to (V) in the ChemoTx™ transwell migration assay. In each experiment, THP-1 cells

* were induced to migrate using a maximally effective dose of the chemokine MCP-1 in

the presence or absence of various doses (from 10pM to 1pM) of each cbmpound. An

- appropriate vehicle control was used in each experiment. The percentage inhibition

- of MCP-1 induced migration (calculated as the numaber of cells migrated in the

presence of MCP-1 minus the number of cells migrated with MCP-1 omitted from the
lower chamber) at each concentration of each test compound is shown as the mean of

triplicate determinations, with whiskers representing SEM. The ED50 was estimated

16
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by linear interpolation of the presented graphs. The Y-axis of each graph represents

the percentage inhibition of MCP-1 induced migration; the X-axis represents the
concentration of test compound present in units of nM (0.01-1000).

Figure 7 shows representative dose response curves for the inhibition of LPS induced

- TNF-o production in vivo in a murine model of sub-lethal endotoxemia.. In each

experiment, groups of six mice received pre-treatment with the five compounds
(panel A: (IT); B: (X); C: (V); D: (I’) and E: (IV)) at various doses, via either the
oral route (circles) or subcutaneous route (iriangles). 30-60mins later, animals were
challenged with LPS via the infraperitoneal route, and serum was prepared froma
terminal bleed 3 hours later. The level of TNF-o. in ﬂle blood was measured by

ELISA, and the degree of inhibition of LPS-induced TNF-u production (calculated as

~ the concentration of TNF-o. in mice exposed to LPS minus the concentration of TNF-

o in mice which received a sham exposure to endotozin-free PBS) is shown on the Y-
axis of each graph as the mean of six animals, with whiskers represénting SEMs. The
concentration of TNF-c: in mice receiving LPS but no BSCI treatment was typically
5,000 to 6,000 pg/m1 on average (compared to <10pg/m! in unchallenged mice). The

- EDS50 was estimated by linear interpolation of the presented graphs. The X-axis of

each graph represents the dose of each compound administered to each mouse in the

group in units of mg (1E-07 to 1).

Figure 8 sh’bws the effect of compoﬁhd (I”) on lung inflammation in a representative
experiment, as assessed by cell counts in BAL fluid in a rodent model of asthma.

Bars represent mean cell counts, shown on the Y axis m units of 10 cells, for groups
of 5 animals with whiskers representing SEM; * p <0.01 versus ‘sensitised’ using
Student’s unpaired t-test assuming equal variahce,‘ with two tails). The horizontal line
represents the average number of leukocytes present in BAL fluid from the Tungs of
unchallenged rats. All rats in the remaining three groups received the same
sensitisation and chéllenge regimen, but were either treated with vehicle only
(‘Sensitised’), or with compound (I’) at 0.3 mg/kg bodyweight or with monteleukast
(‘Singulair™’) at 30mg/kg bodyweight, all administered daily by oral gavage.
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Tabl e 1. Pharnmacoki netic paraneters for structurally
di verse lactam BSCls. Oral bioavailability (F, %,
dom nant plasma half-life (t1/2, mns), clearance 5

w&%a@fﬂa@éd‘g)’ vol ume of distribution (Vss, L/ lpgr/caehs002635

exposure (AUC O->infmty, mn.ng/m) froma sinple

one- conpart nent pharmacol dnetic nodel for each

conpound, averaged across three rats. * 24nins is the
FigleWishawn thilattfot b senrfoond (IY)endckdpan c¢lhpoltdatiohia a

cl earance of nore than ,95% of .the.ihjecte LA e
e e R o ST i S
mﬁ%ﬁk&vﬁfbma grn'rgmfm TS, mER ?jzﬁkli?a)tpwagtcﬁoﬂﬁ)y 6ptt nal

absor pfion, e_cl earance o an :
splegprtenin Aaedeat pedel REAY RS BAB TR ﬁ;ex}%%ngﬁﬁbhé Tatigp, shown -
on b tﬁfoﬁg— Dk, ¥0r%&93$d g5t 1 Nshidatwibakh rédreset SEMpop rd)Saresus

met abol i se

al nost conpletely. on_ first pas hr ough
unchllsnpahea; T BRI Gerys PRI e SIS RrBgt RO Pred Cand

' usiégﬁﬂx@eﬁ@?%aﬂr@d f—\%@@mﬂiﬂ@&gﬂ RWahde, WitetwahildyABere 3- 4
old, a u

, al'n -suggesting substanti al taholic
(exesiptthe awg ety respabicy VP 88t FPYSE twa{{’g?%‘g.feﬁeﬁ’eﬁﬁk}eﬁ?&e

i &8t Wire Cilber abatel Githit-dalnoKg i s
Sen%g%gl&t?%gdnc}%ﬁgg gﬁ?%al bl g,od fl o%%%&al Ly %gﬁt ed
(‘Sersitizeco+ whiets Dok gith cappeunddliyadsi v BYHECRBTT |

| 1;p68) 4 boheAS b6 2l aMaifRsters@bABI S oral
mo&??ﬁ&g{@%ﬁ%% of %Fg%%utmﬁggnsiast ent ewi t hg’:‘ ree
gaveggli | i bration in total body water (0.7 L/kg), it is
l'ikely that the clearance bel ow renal blood flow

F1ggxl%g{bg 5?%?0{ RARSOLBI1O in Wikdles)dr8is drdl ekpuufeded range of

ubul Sﬂgr.at her than, for anpl e, req?%ﬁed
difigrepbBSFlcompounds ik rainBycagh e2se.dheashadolie tv28 5B htEe 2
' I ol Gomeh®dtag 2w, 0251 0% 10nch6
St#d%&cﬁoggﬁgﬁgg%%dgpﬁﬁmgomar ed vvi? t he mﬁg'e.r‘}f
andcbimp ofierdisingld tvibohmgsloge of issommprmgt Wfq%g’i%dgﬁmﬁ S |
cvit@lofool § 1RQMsSre (AORPANE Gnit¥ dfinih g/ wean
Chﬂglofg?)air?ﬁ\ﬁs(éjmﬁg?ét eogat\L hge&ggsf gu(r corrr;(jundsgh_. l\loiz_&giol
caloflatediollBBigs sirele epbdasy efthe eompeyad gy ape/ke dissolved in 1%
L qapaihabh L ARG BF boripboviBa O whidg ishesen
Cb@%&%ofanbé@mggeﬁﬂ%%ﬁt%@have “graclmﬁft‘z)i 0 g?:t i vi tly on
invasishef corhpaumbil) o ieiddntifisdes SECTN s mared WP PR s
.the rapid |iver-nedi ated netabolismof (11) and (H),
CH%'@ whi ch are absorbed efficiently but converted on
first pass through the liver to netabolites which

retain sone activity as BSCls (see exanple 2). Based
on this pharnmacokinetic analysis, it will be obvious

) Egﬁeﬂ,ﬁﬂ%e skilled in the art that despite the simlar

| stability and in vitro stability in isolated
serum for_ these fiye _c u Mell as their
In SihPF e SHHBR SRR BPLELG (9h CRebr et i cal 16
i Sanof BB NetBF8ropiridin-RSnetiokpdind B)ips beavcotmpared
all”the others. In particul ar tpeﬁ c#earanc%uogotfgﬁg
withrrpensrad othet lagiam Bfvle 1%96?6%%‘%9 &F PeEPTRg™A™F &duted
L 58r Lizule hREiatedndreicabohyiatino)-eptilidtng(Ihn
"aﬁg@ﬁ.ﬁ‘?%&éyon@er*"S’Figﬁa hal f-1i fe and al ms é?-ftgl d
was etleded asrivicad e s srieslash ahpalyraclnasyt laglamy SE@%& gf Hhose
. ] : opR @legsexperi ment, (1') was conpared
ﬁs\?m%?%?]{gﬁ‘go%sf&s}ggﬁgébest corr%ound (V) for 20
phar macol ci netic paraneters in a different
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were adninistered to a sifA§le dog for each conpound

in a sinple crossover design with 1 week washout
bet ween the two routes of adm nistration.



25 WD 2009/ 016390PCT/ GB2008/ 002635. The resul. ts are
shown in Table 2. Intravenous PK (I ng/kg) Conpound
Species Half-life (mns) Cearance (m/mn/kg) Vss

whRalhiedy) Rat 24 33 0.8 Dog 66 PCT/G32008/602635

1))
Similarly, 3-(1’-methyleyclohexylcarbonylamino)-caprolactam (XIT) was selected as

typical of the subclass of monocycloacyl lactam BSCIs (such as those disclosed
5 previously in WO2006/134384).

The compound 3-(1°,1’-dimethylethylsulfonylamino)-caprolactam (EV) was selected

as typical of the subclass of BSCls with simple (nonoyclic) alkyl side chains (such as
10  those disclosed previously in W(Q2005/053702}, as well as those with a

sulfonylamino linker (as opposed to the carbon amide linker in the remaining

compounds selected).

15  The final compound selected, 3-(3’~hydroxyadamantyl-1-carbonylamino)~
caprolactam (V) was typical of BSCIs with a substituted acyl side chain (whether -

simple linear, branched, mono-~ or polycyclo in structure).
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7.4 0.6 (1'") Rat 196 2.6 0.7 Dog 236 1.9 0.6 .5 O al
E)K' (3;rg/ kg) Conpound Species Trmax (mins) Half-life
m ns -

WO 2009/016390 o PCT/GB2008/002635
H O
N,
“ NH
HO O
V)

1t is important to note that all of these BSCI compounds (IX) through (V) bave been
specifically disclosed previously, and all have potent BSCI activity in vitro (ED50
<1nM for the in.ﬁibition ofMCP—l induced THP-1 cell migration). All have excellent
stability in serum, in vitro, and from a theoretical perspectivé are all excellent B
candidates for development as human pharmaceuticals with anti-inflammatory

properties in vivo.

All of the above compounds (I”, II, IIT, IV and V) were tested in the (S) configuration
at the lactam stereocentre. -

- Examplel Pharmacekinetics following a single dose

Compounds were administered as a single dose (either Img/kg bodyweight in 5%
DMSO via the intravenous route or 3mg/kg in 1% carboxymethylceilulose via the

- oral route) to three adult rats (using different rats for each compound and each route

of administration). .

Blood was then sampled at various time points (including just prior to dose
administration) out to 24hrs post dose, and the level of the various compounds was -
assessed using a validated L.C-MS/MS assay. Briefly, 3-5ul of the deproteinised
sample was applied to a Waters Atlantis (C18 20x2.1mm, 3pm bead size) reverse
phase chromatography column equilibrated in 0. 1% formic écid in95:5

~water :actetonitrile. Over 3.5 minutes bound material was gradient eluted reaching

0.1% formic acid in 5 :95 water :acetonitrile, followed by a step gradient back to
0.1% formic acid in 95 :5 water :acetonitrile. The column eluent was then directed to

an Applied Biosystems AP 4000 / 3200 QTrap MS/MS mass spectrometer, with a
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24 59 Dog 60 67 59 240000 (P) Rat 15 - 120 226

WO 2009/016390 : ' PCT/GB2008/002635

Turbo IonspmyTM ion source operating in positive 10n mode. The interface

‘temperature was set at 650°C, with a 40ms dwell tlme for each MRM transition,

monitoring the following ions :

Analyte Q1 Mass {amu) Q3 Mass (o)

(n 291.14 135.1
an 253.16 97.0
V) 307.15 151.1
() 199.15 57.2
av) 249.15 129.3
- Internal standard 213.19 ' 57.1

The internal siandard in each determination was the related compound (5)-3-(2°,2°~
djmethylproparioylarrﬁno)-caproiactam, which was spiked into the sample prior to
deproteinization. The lower limit of quantitation (LLOQ) for this assay was 2.4ng/ml

for each compound except (I"), where it was 38.1ng/ml.

- Following LC-MS/MS analysis of each collected sample, the pharmacokinetic

“ disposition of the compound was modelled using Kinetica software, a well known

software package for such applications.
Results

The individual concentration versus tirﬁe graphs for each rat treated with each
compov_.nd via the oral route are shéwn in Figure 1. Tt is immediately obvious that of
these five structurally diverse lactam BSCIs only (IV), (V) and (I’) achieve anf
appreciable oral exposure, and that of these (I’) is substantially better than the others.

The parameters of a simple one-compartment pharmacokinetic model are shown in
Table 1. Firstly, this demonstrates the superior exposure achieved with (I’) — nearly
20 fold higher than the next best compound, (V). The reason for this superior

: exposure (which is calculated as the area under the conceniration versus fitne curve,

in the units of min.ng/ml) is also evident: the clearance of (I"), which is defined as the
theoretical volume of blood which is completely cleared of drug each minute in the

uﬁits ml/min/kg, is more than 10-times lower than for the other lactam BSCls.
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Tablé 1. Pharmacokinetic parameters for structarally diverse lactam BSCIs.

Oral bioavailability (F, %), dominant plasma half-life (t1/2, mins), clearance
(ml/min/kg), volume of distribution (Vss, L/kg) and exposure (AUC 0->infinity,
min.ng/mi) from 2 simple one-compartment pharmacokinetic model for each

compound, averaged across three rats. * 24mins is the dominant half-ife for (V)

accounting for the clearance of more than 95% of the iﬁjected dose; the minor t1/2f

was 110mins. Tn all cases the Cmax was achieved within 30mins, consistent with

optimal absorption. - _

The clearance of (IL) and (ITY) approximaies to the liver blood flow of the rat,
strongly suggesting that both these compounds are metabolised almost completely on -
first pass through the liver. Similarty the clearances of both (TV) and (V) exceed

renal blood flow in the rat by some 3-4 fold, again suggesting substantial metabolic

clearance presumably also liver mediated. In marked contrast, the clearance of (I’) at
2.6 ml/min/kg is less than half of renal blood flow (typically quoted as 7-9
mi/min/kg), which suggests minimal metabolic clearance. Since (I’} is extremely

water soluble, with a volume of distribution consistent with free equilibration in total
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Conpound

nil nil nil
Intravenous PK (1mg/kg)
Compound | Species Half-life Clearance Vss
' (mins) (ml/min/kg) (L/kg)
0.8
V) Rat 24 33
Dog 66 7.4 0.6
) Rat 196 2.6 0.7
Dog 236 1.9 0.6
5
~Oral PK (3mg/kg)
Compound Species” “Tmax | Halldife | Bioavailability .AUC
' (mins) | (mins) (%) (min.ng/mi
V) Rat* 15 24 59 57100
Dog 60 67 59 240000
() Rat 15-120 226 81 939000
Dog 60 217 75 1210638
10

Table 2. Comparison of the -pharmaéokinetic parameters for the best two lactam

BSCls in rat and dog. The pharmacokinetics in dog are broadly similar to rat. In

* both species, compound (I') having considerably lower clearance, longer plasma half-

life and hence greater exposure (AUC in minng/ml). In each'case the predominant

15 halfdife (i‘herfaster £1/2¢0) is responsible for clearing more than 95% of the injected -

dose.

These observations indicate that the superiof pharmacokinetic properties of (I”) are

not species specific and are consequenﬂy very likely also to be observed in humans.

20
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nil nil ndnil (I11) nil Idnil nil nd nd nd nd ni
nil nil nil nLI 16300 (1')

WO 2009/016390 PCT/GB2008/002635

Example 2 I'denﬁﬁcation of the primary metabolites

Urine was collected from rats exposed to a single oral dose (3mg/ke in 1% CMC) of
gach compound over a 24 hour period in metabolic cages. The pooled urine sample
was then subjected to full scan mass spacfrai analysis, using the same LC-MS

conditions as described in example 1 above. Further MS-MS analysis of the product

~ ions was then performed, and likely fragmentations/re-arrangements assigned from

the publicly available Metabolite ID database.

For the major metabolites, the assigned structures were confirmed by synthesis of
authentic samples, using methods well known in the art, which were subject to LC-

MS-MS anatysis under the same conditions as the urine samples.

Note that metabolite ID studies provide only qualitative estimates of the relative
amqiints of the different metabolites present, and separately validated assays with

appropriate internal standards would be required to quantitate each metabolite species.

Resuits

The detected metabolites, in rank order of concentration detected are shown in Figure
2 for the five compounds analysed. It is important to note that the methodology used

' here is not necessarily exhaustive, and further (particularly minor) metabolites may

also be present which were below the detection limiis for the methods applied here.
As a general rule, it can be assumed that metabolites representing 10% or more of the
injected dose will be detected (though not necessarily structurally identified) by the
methods used here). -

For compounds (IT) and (XIT) the major route of metabolism is cytochrome P450-

mediated hydroxylation, consistent with the rapid clearance at a rate approaching liver

‘blood flow (see example 1 above). The maj'or site of hydroxylation in both

compounds is on the cycloalkyl tail group, with a second (slower) hydroxylation
occurring on the lactam head group. Note that the lactam hydroxylation products
appeared in the MS-MS at -2amu (as opposed to +16amu) because of the instability of
the 7-hydroxy adducts in the electrospray source. -
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CMC). O these, conpound (I') underwent

For compound (IX) the dihydroxylated product was present in sufficient quantity to be
detected in urine, whereas for compound (IIL) no dihyd:roxylation pfo duct was
detected. Tn both cases, it is likely that additional minor products were also formed
below the Ievel of detection of the method applied (for example, the 3,5 dihydroxy
and 3,5,7 trihydroxy adamantyl derivatives of (IL), as well as the glucuronidated
adducts of both hydroxy—(]i) and hydroxy-(III), particularly since the glucuronidated
adduct of (V) was detected). |

Fot compound (V) the glucuronidated compound was the major metabolite, although
in rat onljr a minor fraction of the glucuronate is eliminated in urine, the bulk passing
into faeces (in marked'cbntrast to humahs, where this glucufonidated adduct would be
primarily excreted in urine), Itis possiblé that other phase Il metabolites (such as the
3’-O-sulphate) were also formed, but only at levels (at least in urine) too low to be
detected by the methods used here. As for compounds (IX) and (ITD), a small amount
of prbdxict hydroxylated on the lactam head group was also detected (again primarily

as a -2armnu product ion).

For compound (IV) the major metabolite could not be identified, although the loss of

parent compouhd (see Table 3) was clearly consistent with the formation of an

_ unjdentified metabolite (less than 10% of the injected dose of (IV) was recovered

unchanged. Given that compound (IV) was the only agent co;itairﬁng a sulfonamide
linkage it is plausible, but currently unproven, that metabolic cleavage (or other
modification) of the linker was occurring. Once again, a small amount of

hydroxylation at the lactam head group was also observed.

Tn marked contrast to all the othet compounds, no significiant metabolites of (I”) were
defected in urine, consistent with the appearance of the majority of the injected dose '
in the urine in unchanged form (see Table 3) and the clearance rates at or below renal
blood flow (see example 1 above). This lack of formation of metabolites is a major,
and unexpected, advantage of (I”) over the other compounds tested here for
development as a human pharmaceutical and is, at least in part, responsible for the

superior pharmacokinetic properties described in example 1 above.
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Table 3. Distribution of compounds into various tissues 24hrs after a single dose
in rat. Only compounds (I’}, (V) and (IV) were detectable in urine at 24hrs aftera
single oral dose (3mg/kg in 1% CMC). Of these, compound (P’) underwent
significantly less metabolism (more than 60% of the injected dose was recovered in
wrine). Furthermore, only compound (I”) could be detected in any of the other tissues
examined 24hrs after a single dose. This likely reflects both the superior distribution

and increased exposure associated with (I} compared io the other compounds tested

here.
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** = low control value n this experinent =
significant increase in revertant colonies Conpound
TA100 TA100 +59 TA102 TA102 +59 TA98 TA98 +59 (11)

WQ'Z&]%/O?GSQO 73 0 50 * 0.93 0.58 * 0.60 * (I11) PCT/GB2008/002635

The much lower rate of metabolism of (I”) compared to the other compounds
demonstrates that, unexpectedly, (1) is markedly superior to the wide range of lactam

BSCIs previously disclosed for development as a human pharmaceutical. This.

reduced metabolism (and hence improved ADME properties} likely accounts for the

dramatically superior pharmacokinetic properties shown in example 1 above.
Fuﬁhcrmore, since BSCIs are intended for development as anti-inflammatory agents
targeting inappropriate lenkocyte recTuitment info a wide range of tissues, the
unexpected ﬁndillg that (I’) is found in all tissues of the body tested 24hrs after a
single dose, whereas all the other lactam BSCIs tested Wére not, unequivocally

demonstrates the particular utility of this novel compound.

Example 3.  Safety Phamiacologx

The five compounds were subjected to a standard AMES test to assess likely
genotoxicity. Three His-auxotroph strains of S. Typhinurium (TA102, TAS8 and
TA100) were treated with cach of the compounds at 5 concentrations (up to 5Smg/ml)
in the presence and ébéence of 89 rat liver microsomal metabolising system. The
number of tevertant colonies was then determined by plating on trace-His minimal

media,

The results (Table 4) show that none of the five compounds sigunificantly inqrease

‘revertant colony formation (with or without metabolic activation) in any of the strains

tested.
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0.79 0.81 0.69 0.88 0.68 0.55 0.78 0.88 0.93 1.09
0.96 0.91 (r) 0.97 0.95 0.82 0.93 2.00 ** 1.23 (1V)

WO 2009/016390 PCT/GB2008/002635

At Smg/ml: * = sparse bacterial background lawn
*# = low conirol vaiue in this experiment
= significant increase in revertant colonies

TA102 { TA102 | TA98 | TA9Y8
+59 +859 ' +59

"~ Compound

0.50 *

0.69

0.93

0.82

0.85

+ve control 6.89 7.18 5.97 2.65 9.68 19.05

Table 4. Revertant colony formation in AMES test. None of the compounds
tested caused a significant increase in revertant colony formation at any of the
concentrations tested (data for the top dosé only is shown). Note that compouﬁd (IT)
caused inhibition of bacterial lawn growth at Smg/ml.

Ina sei)aratc experiment, all five compounds were tested for interaction with the
hERG ion channel. Compounds which interact with hRERG are at risk of causing QT
‘prolongation and potentially fatal cardiac arrhythmia. Compounds which inhibit
hERG tail current by more than 50% at 10pM are generally considered high risk for

development as human pharmaceuticals.

HEK?239 cells stably transfected to express hERG were perfused with bath solution
containing the compounds at 10pM (0.1% DMSO). hERG tail currents from three
cells were then recorded by patch-clamp analysis following depolarisation to +20mV -
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Example 4. Gengral harmacolo

The general phaﬁnacology of the five compounds was assessed, both against the
specific target receptor, and against a wide variety of otherr receptors, many related in
structure to the target receptor. Specific binding to the target receptor was asséssed

_ by competition for the binding of [3H]~BN83250 (BN83250 is (8)-3-42,27-
dimethyldodecanoylamino)-caprolactam; Fox et al. ] Med Chem. 200;48(3):867-74;
an agent known to bind to the same target receptor as the lactam BSCIs disclosed
here). Binding to non-target receptors was assessed by competition for the binding of

‘various specific radioligands for other receptors which are well known in the art.

For specific binding the human myelomonocytic cell line was resuspended in binding

buffer (20mM HEPES, 150mM NaCl, pH 7.4; 10° cells per reaction) at 4°C in the

- presence of 10nM [’H]-BN83250 (from 1pM stock in 100% ethanol; 30Ci/mmol) and

various competitors (1% DMSO maximum vehicle concentration). Reactions were
incubated for 2 hours on ice, then filtered through GF/C filters pre-soaked in 0.5%

polyethyeneimine. Unbound material was washed away with 5x 5mli ice cold

- washing buffer (20mM HEPES, 150mM NaCl, pH 7.4) under a slow vacuum. These

conditions have previously been shown to achieve equilibrium binding, with at least

80% of the binding specific (competable with 10pM cold BN83250).
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for 5s. The potency of the hERG interaction was then

determined in a 4-point dose-response curve for any

conmpounds show ng significant nodul ation at 10p. M

h ts (Figure 3) show that none of thep}i 35
W%&@B@gﬁﬁg‘{s significantly interacted with the I;;E*géﬁszoosmezﬁ

channel at 10p.M 5 W conclude that, froma safety

phar macol ogy perspective, all five of the co unds
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(IVpweapeant ¢éxesimef irf 1lhes)e expérimmsits: gt WmIahJOE)pampﬁrdan&_namveQ
cconpani ed by correspondingly worse

e.not
for @f%%wﬁﬁ%ﬂ%co ogy profiles. 10 Exanple 4. General
phar macol ogy The general pharmacol ogy of the five

Noreliwqwmn@lﬂlﬁmsasah@mslé@ to lﬂ@td@ﬂaﬂg’@ﬁméﬁndimW dorfthe
varibGy SpohRi SR ber 1 ﬂ}p%%%éhs t lﬁé’%sda“s‘ age?%é }?ﬁ%ﬂ?'&) R4 her

receptors,’ nany re ure . ar get
targetae@pton (deﬁﬁplhasltha gtelyif geiciy ittoratte tfANFELSHedbpt or was

as ess ?6“1%%§\E§%e’%é‘% }I‘fgabl e b| ndi ng of
: 3?%&%3@5 |

e
| osed here). | noHEERLP et
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TTTC fpdi o1 gandSghor - Of herg s@Cept
known in the art. 20 Fpr specifi

i'ngy‘fﬁ?ﬁ?”‘(%m PIESL 186 Rac:
k 51?310;’? ock ﬁﬁf%%e

,tion§0 vverq

urs on er bd. 1t hr ouah

soadeV) n o.:¢

a sl ow vacuum These condi t| ons have pr evi ousl y been
t i eve ilibriumpb with at | east
TabfagRy of | Reginrmagriesat Fpelts BaBiL eV b 101 M
col d BN83250). WD 2009/ 016390PCT/ G02008/ 002635
It is Gopgrahi binot thacompeund (B iifi narled todijasBNERRHOB S s HIL)

- ana (R RSl itorsto SO PR S e H R 650 g il

appdrént lafina dor(Binding ke lraleépuexmionﬂedmiﬂaf inbﬁﬁﬁde to the f
experinents. A typica anpetitiqn ve or
funciphy) RO TP GO oD Sisn Srirell bt FlopE etas
epoRERAPRL0 b hevrtinalo Rkl kiioe (it notcugrtoc
\/ 1 OU u |
compstEiye brydae rapdelguhreasiheriberdagtan {ngi% nFﬁ%‘f congdepblyy
shallodRf NESopss, A6 caist 6 BE dsheetd frdin idRhIRYAGHd ©MhOhroet
BN83250) Theg%ar aneters of the resulting nodels are

recegﬁov@;ﬁciﬂﬁpqﬂéﬁ (Evirpotime v Betthis Adiermpsiirher sus

underlines the unexpected superiority of compound ().
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MCP-1 (pM Ka at target receptor (PM Hill slope (1)
80 8,200 -0.5 (1E) 80 Not tested Not tested 120

10,000 --0.5 (I') 50 50 -1.0
WO 2009/016390 :

Binding to non-target receptors was assessed using similar protocols, sxploiting
specific fadioligands for each receptor which are well known in the art. Each
compound was tested for competition against the specific binding of eaéh ligand only
at a single concentration (10pM). Where the inhibition of binding was between 20%
and 80%, the Ka for the interaction was estimated. Where the inhibition was <20%,
the compound was assumed to have no competitive interaction with the réceptor.
Where the inhibition was >80% the Ka was reported as <IpM. Details of the
receptors screened, and the radioligands and cell types used in the assays, are

available at www.cerep. f

The results (Figure 5) demonstrate that all of the lactam BSCI compounds tested are

devoid of major cross-reactivities based on this panel of 75 receptors (no inferactions
with an estimated Ka <1pM were noted). Only one weak (but statistically significant)
cross-reaction was noted (cormpound (II) with the NK2 receptor). On this basis,

- cormpound (I’) was marginally more specific for the target receptor than (II), but all -

the lactam BSCI compounds tested were suitable for development as buman
pharmaceuticals based on their lack of off-target binding identified in this high

throughput screening assay format.

Example 5. _Broad-spectrum Chemokine Inhibition activity in vitro

The biclogical 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.

For example, to demonstrate the inhibition of leukocyte migration in response to
chemokines (but not other chemoatiractants) the 96-well format ChemoTx™ micro
transwell assay system from Netroprobe (Gaither'sburg, MID, USA) has been used. In
principle, this assay consists of two chambers Lsg-parated_ by a porous membrane. The

chemoattractant is placed in the lower compartment and t,hé‘@cﬁls are placed in the
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(I'V) 800 Not tested Not tested _ 10 Table
5. Non-linear nodeling of conpetitive binding curves.
It is inportant to note that conpound (I1'), in marked

to lactamBSCls (11) and (V), showegcidgadoseozsss
Wa%ggglgl%g%)i ctable binding to the target receptor. In )

particular, the apparent affinity for binding to the
receptor was of a simlar nmagnitude to the functional
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devoid of major cross-reactivities based on this
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Thotkh el h?bﬁdﬁ s§htaRb bicamtjacmraddy NeaaprotenGatemhoged

' 11) "with_the NK2 . hi_ is,
. MIB g T plates Rk (Y RAF PPN ok (lcord 3P RE °

t 11), but all 15 the | act BSC
G-Ie%:r?%%% %@%ﬁ%ﬁ@f\ﬂ‘ﬁﬁn( ) ut a e lactam

sted were suitable for devel opnent as

h h ticals based op their | .
e Paleated Mo RPRG PRRHETATEOIT A HEEAA G DTSy Bu

| f i R€5)5 Dad-@gect
ﬁe%éﬁgﬁtﬁ%la?éﬁ%s%mlw ©6)SMTEL pad-@Fect rum
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dhww@a-y%15'r@phwly5¢va@ﬂélne%ﬁ%&?nﬁé’u€?aﬁeﬁ§°%§%ﬁt
(sifd¥ ﬁ/flﬁéfgﬂ _PerieamReLi-atiaed 4iuRBaRYroaf Sigmb(Sigda R-
Y Fange o unctional assays of |eukocyte mgration in -
878t ro, including but not limted to Boyden chanber

and related transwell migration assays, under-agarose
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such as the Dunn Chanber. :
cell population.
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25 For exanple, to denonstrate the inhibition of
| eukocyte mgration in response to chenokines (but
not other chenpattractants) the 96-well format .
w&BsRTsdgn micro timswel | assay system from Negrasrais®o2635

Gai t hersburg, MD, USA) has been used. In principle,
this assay consists of two chanbers separated by a
porous nenbrane. The _ chenpattractant is placed in

Test progocbbwer conpahnment and the cell-s are placed in the
WO 2009/ 016390PCT/ GB2008/ 002635 upper conpart nment.

The @h&grgngig%@&lﬂ& sQfed ©F 1eB1iDARE An@InBFiGh Presaeinvantivnfer

, 0 the chenoattractant,, agg %ﬁ?% ngrrbel{j)n%_f cells
the ability teespéedfivelly blosplerkoRY TR BFBFEE P8 1A " The
chenvattractant activity (relative to a series of

First,gﬁig %élpéﬁ;)eﬂsigﬁ]{osoeaﬁw icheufer cegdrtwentis arepanadelhof
|

erent | eukocyte popul ations. .For ex -
THEF} ety ppHespHNGEHERID OE D pifer A e e G Siogs
BalalB¥ B sURGH with i SpAAIBIE{CBSY £BRALYTIEs wulisietienmay be
prepared, 1ncludi ng ol ym)thoneﬁél ear ce Ivs]L QL of
repekigdyphd gy cells reircllash E{;’c’eé%e% hivy ‘E‘HB&_ IPuf?novm to
B I08EA R dolifle] fbr LA dsisffdtandarddansddyjorgad] ent
centrifugation or magnetic bead separations.

Alternatively, immprtal cell |ines i.ch en
The ssitronor GBS A Bavarrisromeptig e flaibrig U eeRe

-presg[ﬁ'trsb BhefabelR0d Hhelticagide aay10beslis pednl o EBIAHF BGA-
u

not limted to THF-1 cells as el .of .
Thisvpmooyheshas a3 PRAR0 TEPeelum fpcleds i | i Ron gt
bepggg%%%%@e{&%gemfﬂw&g_ti ons for the assay are

to denonstrate the inhibition of
henoki ne-i nd d | eykocyte. m i S
To -ésé%g'@”ciw'@?@ggf&gg @fﬁg@ %%aﬁ%“gﬁé%&#%%ﬂmﬁ%ﬂ;g s
A re2idkloIdt: Srienuidassi@osfditii- bosls
necggﬁ?ﬁf%%pr_et [ ntsvi tro m grfﬁt %6&{% assa%lg‘)f ¢ 18 c?d%ﬁﬁ% iC
cellgsehivpiadsdgntn & e BYS piovAedaL i dﬁzgg}mh&ieh;?&%\gg It
I. ¢ ho
o i R L et pety .“JF% Tm
romplng $o DMSGH 0P Siscs A p85 i 36 B LIPS DR e

! P30%t mal fiFaV e, DRSO iddedalct Sol abiran i s
Veh%ﬁ%%@éﬁ?%{%sgitg% (Sigma G9779). Fatty acid-free

. BSA is purchased from Si gna j - . I .
Nexgale élenx%aﬁuﬁ@@lﬁypklﬁ?%?d%@%cﬁﬁ%‘?@f@%‘%%%e‘é% grzeB =
Forgg%pﬁ%gv{cﬁ_ip&ﬂlﬁé@&@ﬁegsﬁi tg Bive @ Singlmanddn§68G) of
oy -1640 wi thout phenol red is_purchased.f n%?oﬁﬂ%”a
235 Aighinly TEhiRis d§rpdsg jnto 50 Ppfs: Wif‘?r@eloegéﬁpeﬁmﬁléd]ioég ropéan
test%%Hpoﬁdlil: %’({d@d (oL etd ©il coMRERraticesh s adfiel todhkadyt e

ce

opul at I on. . . ‘
suspension,pwl;?ﬂe to the ofher pot an equal volume of GBSS -+ BSA plus vehicle as

appropriate (e,g. not more than 1% DMSO) is added. Alternatively, other
chemokines may be used (SDF-1a. at 7.5ng/ml; RANTES at 50ng/mi; 11.-8 at 10ng/ml
using neutrophils as the ;c_arget cell population). In each case it is important io '
determine (in a separate experiment) the concentration of each chemokine which

canses maximal stimulation of migration of the chosen farget leukocyte population.

* This maximal ooncentratibn rmust then be used in experiments fo test the inhibitory
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WO 2009/ 016390PCT/ GB2008/ 002635 Test protocol The
follow ng procedure is used for testing the conpound
of the present invention for the ability to

I'1'y block | eukocyte migration inducegrRdga00s/002635
W@ﬁ‘% EI %‘gs First, the cell suspension'to be pFace >

in the upper corrpartmsnt is prepared. The 5 THP-1
cells are pelleted by centrifugation (770 x g, 4
activity BShe aﬁhdpmmdheﬁihmbnt@ygt?@aiim@dlﬂ% typigdlyupdusa

with | ng TQ! S e
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at Wi
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cells\aemeatzget(ﬁopmla@can'pl eat 1 !IMin not nore than 1%
DMSO). To the second pot an equal volume of GBSS +
Notaﬁ@ﬁéﬁgs@uﬁ@&‘f lﬁigﬁi @5 RBROBE hitle whil 16 adBition BDHE tdsh an

I's added to act as a control. Next, the.
compivermetds tal taken inislageduah when bishipe e figakogaceigian of

M019 95 l”:P@r 35&3&&:&% R &R 6 parRRnt d BX ARM kBnceMettion of Sells

BSA to give a final concentration

',_inﬂnehpﬂescomgdrmentThl s is divided into two pots, as for
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the cell suspension. To one pot, the test conpound is
O'ﬂC?ﬁlg efle rfn%t&z@%n%%ﬂﬁmﬁb R theQOR&EEAIIsahd &4l soRitidasonthd afipdro

suspensi on, while to the aqther ual
chamigkajiee been(mgred Bemigrien herbe] shoyd b%ﬁ?ﬁ?‘&%‘?&a?%&

29 uﬁ ?ﬁﬂe a@%&prw ncgﬂcﬁlgﬁﬁa&aﬁt MR8 info BEReer wilk bEHhe didmbet. Y,

clnes may be used ("SDF
Assays wchue peRANTESVHh até@s.gmnhcatq @@@maanpr&rﬁﬁﬁ qadifg-

Once glﬁh c?wér cﬁ?ﬁ@erg ﬁh%etb@é de Czﬁipky ﬁ@ﬁ&b@ﬁ&ﬁﬁrﬂné 3 tgach

ortant termne (in_a separate
chambqn ar acmandm)cet\m@t th@m@:@;fcqﬂaﬁi pinstgyctipsge FinaHgmpelyrie MIRE ch
uses | 124k 88 iQfladeBBvaRs €N
the ifpgfoajélf‘te C3u§ocy Zt& B%leu g%r%g[eﬁ[%er f%; MBxi m]aSCH v
entigGppests stpronnmysporttien be used in experinents to
test the inhibitory activity of the conpounds of the
The Ia@s\é & Bfed %Hanﬂ%? EAHAR R Q{W &% d;(yp Pz 2lho¥rs! ACdGRnsion of
magration wth a bell %ged dose- responéie
ce]ls:ml(}ms+ BSAuséscofncdDaé%ibmd@rld%ﬁﬂléo 5O @ BReBRE f
cantrat HeleRhRGTUR nfARbbE s fef
will f‘%n‘ coxgh%%a%%%ﬁ%rﬁ?ﬁwggorl sea chem)l%lne i nhi bi tor
hav@ﬂlfgratbcbfodhalopw dﬁmbﬁtiaidesttapm@m@n of 5 | eukocyte
mgration if a supra-maxi mal concentration of

At tﬁ@?ﬂ&%@‘tﬁe L?&angt%n Hq Eﬂq,reﬁ %&sﬁalaﬂ/sm‘iﬁk 85119 Gerh@ed i the

perinmentation urt er illustrationsS of this
upperrqhmanmndfzagt ofiicd-gpld RemMEBPEA IHFBS # adied 9 ﬂFeéEPIPBrcyt e
m gration experinents has are provided by Prow and
col | eagues (Med Res Rev. 2004;24(3):276-98). In
addi ti on, non-chenol dne Shenoat t ract ant s may al so be
used to dempnstrate the chenoki ne- selectivity of the
10 bi ol ogical activity of the conpounds of the
invention (for exanple Cha at 25ng/ml using
neutrophils as the target cell population or TG- Pl
at long/nl using THP-1 cells as the target
popul ation). Note that the volunme of liquid that
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 chagRgBt the MPARES 45 BOdRGRH

15 MCP-1 in the solution for the | ower conpartnent
and the final concentration of cells in the upper
conpartnent Once the chenpattractant solutions for
whhgooloeyes wells and cell solutions for the uppErcB2008/002635

chanbers have been prepared, the mgration chanber
shoul d be assenbl e& Place 29 ul of the appropriate
chenpattractant solution into t?e_lo r well of the

ﬁeforp B e s RICRISE CFeRs t

anylcbfP) dh6a oo BRI RKIRAR b 9B fae@ibra@a e all o6l tel 10Wer RHGEeral |
the | ower chanbers have been filled, apply the porous

nmenbrane to the chanber. ip accard i.t.h the
Afterdhia frgepatio fhedtiten SRy .edr!flﬂla@ﬁ% +g§;¢r 19 wogh pff ther
EDTREARRGLARE fildres fRlovedsol Ution to each upper chanber.

A plastic lid is placed over the entire apparatus to

preyent,. eyaporation. 25 The assenbl ed chanber is
e e R L
be Rfergilell 5y h AwERSDf nBHAA4, Snchldamy dircidoaitig, labelbiig with

i dentical. conditions in a.tube. these cells wll_Dbe
fuogesaept PHROAST iArkess Crioimpeh 1 B & 1B Yol SHTH WG
utilk&@e RuIEE MIT. Glllos sthdraviTiNaviation g aidd ¢ each el #delken

chanber under. each condition. . At Epﬁtﬁnd of the
the platecuberhsied of Ak ¢ Fog drohoue quriag Bhichims fepadrgeamescy
enz{BE0Vi8Hn fHeQBNd DBV Dk BilEkle ShANBah insoidleditlfoffiazan

I ce-cold 20nmM EDTA in PBS is added to the upper
pro@hipiesan ba Aupntified spspierhepaciicaibhcubat ed at 4C for 15

mns. This procedure causes any cells adhering to the
In el &i gloiaf stidderdteaderiageus. oSthink withttiee dudebet ofvils

chanmber. After _thjs ipncubation_ the fi r iS.. .. .
addicpng fper ke 0000 BCEnE H oo RCHH R o in
GBEDT A Aand delielte bR dhé & plfe ih 35 LB MEMEd:] B MITTEsteul i Rtionf -

cells niarated into the | ower chanper . under  each

addeds rhersfagfiatd sHve Rt 1 acuaicdalngsiferle migmiipg elator
met hods, including direct counting, labelling with
At the &F F3Ki€ Rlculdiioh Al D@L is\cerefily kemsved fronhthe ligrert he use

of a vital dye. Typically,.we utilise t vital dye
chahers TS e S o VRO et rh R atoety ALK
alloWdlgl to a2 A6y REH, 2018 oPDBIID is Sddedcsl bahesvatch@ddbegd or 1- 2

hours during which tine dr ogenase . 10 enzyne
saluplis it el DB t DT SoAER B oRHIEE e el plte
readeR SOhHPs &bt cH 81 ERh FRAANhEY REBsItatthRtthEasudarl curve to

quantified spectrophotonetrically. In parallel, an

estigaig fhefunbenpfrgHe I0arY O WeEchaBPEh. " Starting with the
nunber of cells added to each upper chanber (100, 000)

TheaR6n&RirNthnd Ghuthiad rifafich is estéralindi Yylubiodsing the GRS Set
BSA, the cells gre added to qﬁ@[atq hQIZS 1, with 3

nunger efroelifrthatgerrbird &15/10W T SRR AT Y Pt Shdar d cur ve

cheRbatrfctdn® wabsdHealeeeh Bk entehes nd@beNE cBlisghatrbRhedthaloter At
the end of this incubation, the liquid is carefully

compareE FHergRT PR BHECIIENEFRETE™ t aki ng care not to
di sturb the precipitated formazan product. After

ThedHnboNthe it fibktatide)is bllduefidd/by ciiphiin®the DMBdatimcadded

. .to_each | ower chanber to solubilise the blue dye, and

indugpd BEEATADSVHiER o GBI T tee Hé‘ie&?‘?ﬁfﬁéamﬁ%? 9" 06- wel |

conb¥nBh®ond @f fRaseiubsthhe. abprilbgacdankbitionchmyitloniis t hen
i nterpolated to the st ndard curve to estinat%f he

expiegieR @y @ Brroaibtee Sf e T emaHERC ey migrriion which was
chernoattractant stinulated mgration is determ ned
by subtracting the averagﬁenunber_of cells that
reached the | ower conpar nt in wells where no
chenpattractant was added fromthe average nunber of
cells that reached the | ower 25 conpartnment where the
chenoattatractant was present. The inpact of the test
substance is cal cul ated by conparing the -
chenvattractanti nduced m gration which occurred in
the presence or absence of various concentrations of
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bl ocked by the presence of the conpound. For nost
conpounds, a dose-response graph is constructed by
determining the inhibition of chenpattractant-induced

\vﬂhﬂﬁﬁﬁ&ﬁg whi ch occurs at a range of dlffere@bﬂGBmmwmn&ﬁ

nmpound concentrations (typically ranging from 1nM
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MCP-1 SDF-1a RANTES I L-S neutrophils C5a neutraphils
80 100 100 600 >1, 000,000 (111) 80 Not tested Not
tested Not tested Not tested (,7) 120
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have been disclosed to date (inclnding imides, such as NR58,4, yohimbamides,
lysergamides and peptide 3 and related structures such as NR58-3.14.3). Indeed,
compoundr (I’) is more potent as a BSCI in vitro (at least against MCP-1 induced .
migration) than any other compound disclosed or described previously. Although this
potency as a BSCI is quantitatively superior to BSCIs in the prior art (albeit to a small
degree), it is not this property that primarily marks out compound (X) as unexpectedly
superior to the prior art BSCIs. Instead, this demonstrates that the unexpé_cted, and
substantially superior, ADME and pharmacokinetic properties of compound (1)
compared 10 a wide range of previously disclosed BSClIs, has been achieved with no

Toss of power or potency as a BSCl in vitro.

SDF-1o IL-8
nenirophils

wo | o | 600 | >1,000000

Not tested Not tested Not tested Not tesied

200 250 500 >1,000.000

50 80 600 | »1,000,000

Nottested | Nottested | Nottested | Not lested

Table 6. Effect of selected lactam BSCIs on leukocyte migration in vitro. In each
case the dose of compound {in pM) required to inhibit leukocyte migration in
response to a maximal dose of the stated chemoattraciant by 50% (the EDS0) is
shown. Unless stated otherwise, the data is reported for the THP-1 cell lines. For
C5a induced migration none of the compounds tested inhibited neutrophil migration
to any degree even at the highest concentration tested (1pM).
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200 250 500 >1,000.000 (1') 50 50 80 600 >1, 000, 000
(11) 800 Not tested Not tested Not tested Not tested
Tabl e 6. Effect of selected | actam BSCls on | eukocyte
ration in vitro. In each case the dose of
W?lz 09{5%39? equired to inhibit | eukocyte mgrati onmljﬂr%hﬂ%%2633
response to a maxi nal dose of the stated
chenpattractant by 50% (the ED50) is 15 shown. Unl ess

Exshpled olieifamenatdivercaeityini dva eported for the THP-1.
cell Iines For Cba induced m gration none of the

PR TR NP BBl LAl
gen(eﬁlikﬁ&)anh—mﬂamtory propertics in vivo of previously disclosed BSCIs (see,
for example, Fox &t al. J Med Chem. 2002;45(2):360-70; Fox et al. J Med Chem.
2005;48(3):867-74). In this assay, mice are given a non-specific pro-inflammatory
challenge using bacterial endotoxin (LPS), and the extent of the systemic
inflammatory response (measured by serum levels of the central pro-inflammatory
éytokine 'TNF-o, which is essentially absent from the blood under normal_oondiﬁons, .

but is rapidly elevated in response to a wide range of nflammatory stimmuli). We have

" selected this model even though it is not, itself, a particularly close model of any

_ human inflammatory discase condition, but because TNF-o. is kmown to be important

in very many diseases (including rheumatoid arthritis, autoimmune disorders, Crohn’s

- Disease, atherosclerosis, asthma and many more). Consequently, agents which

suppress TNF-0, production are already used clinically (e.g. Enbre]™ and other anti-
TNF-¢ antibody products) fo treat a wide range of such diseases. Demonstration of
TNF-o suppressive activity in this model is therefore higbly predictive of a clinically

useful anti-inflammatory effect in a wide range of diseases.

Mice (in groups of 6) were pretreated with various doses of each compound, either by
the subcutaneous route 30 mins jm'or to LPS challenge, or by the oral rouie (via
gavage) 60 mins prior to LPS. The mice were then challenged with an intraperitoneal
injection of 750pg of bacterial LPS and sacrificed 3 hours later. Serum was prepared
from a terminal bleed by cardiac puncture, and the concentration of TNF-ct is
determined by ELISA (R&D Systems). In each experiment, a group of 6 mice
receive no LPS to act as a negative control, and a second group receive only LPS
(with no candidate inhibitor). The level of TNF-o in serum from these animals,
which received LPS without drug pre-treatment, is arbitrarily set to 100% (and is
typically of the order of 6,000 pg/ml, compared with levels of <10pg/ml among the
negative control group). We have previously shown that the synthetic corticosteroid
dexamethasone (itself a well known anti-inflammatory medicament active in a wide .

range of inflammatory diseases) inhibits LPS-induced TNF-a production by at least

39



10

15

20

25

Exanple 6. Anti-inflammtory activity in vivo W
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25 deletion of the gene encodi ng apoE (apoE-/- mice)
devel op several vascular |ipid | esions, even on a
normal chow diet, and have a Th11112 ratio of
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2' 2-disubstitution with tetrahedral bond angl es at
the key carbon (at the 2 WO
+ 2009/ 016390PCT/ GB2008/ 002635 position relative to the
carbonyl of the amide ca onyl, with 4 carbon atons
bonded to this key carbon in a tetrahedra
arrangenment). This 2'2'-disubstitution feature at the
key carbon atom has al ready been di scl osed
(WD2006/ 016152) as conferring additional potency on
BSCls conpared to linear alkyl "tailgroups', or other
structures
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.in an essentially tetrahedral arrangenent. As a
result, the “tailgroups' in the original panel were
I with the requirenent of having this : s
@%&%{i}%’ubst itution feature, to ensure adequalicg“i;%mosm(}%h
vitro potency, but also with the requirenent of
likely yielding acceptabl e physical properties in the
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admantanes, one of which was substituted). All five compounds shared the well-
established 2°2-disubstitution with tetrahedral bond angles at the key carbon (at the 2
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These conpounds share in common with (I) the

6- menbered lactamring, the amde |inker and the

presence of 2',2'-disubstitution, with 4 carbon atons
wo Re§sgshot 0 t he key 10 carbon at the 2- POSi t i BET/GB2008/602635

relative to the am de carbonyl group, in an

essentially tetrahedral arrangenent Conmpounds (V1)

.and (VI bj.ect |
posifiuteliiie h HeGARORY F A6 acign b Ltgh & Hbed FoTe Bhpa e
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anmﬁ@mﬁﬁtaln solvent. It was difficult to obtain a
preparation of (VI) which was solvent-free, but this
ventuall achj eved after considerable dryin
As a gl %?‘ﬁa TN n thepipah anelRyese selorli vitibe e

havirighisio D ybl disubstitht fé%l@“@@nhﬂe S@liN€in HESHotdfoyl B also
rayenous dosi ng of _the previous

ehlcle for
with ﬁlﬁﬁ%&ﬁl&%ﬂt@% ¥ weldme, acpapiapie Tyged SEoppajics i the eesyiting
mole&ﬂ]&' IFgr edabdpRy B Rias ¥EREEH Ghat the QHB8H 06, c@El%Hé}{y?arﬁi short

tign SU|£abIe for _intravenous d05|ng Conpoun

chmn(%ﬁ%% dlesgrirsgvquid sewk prempornds yalrsistalling|(oyse@b Y6

tABAd) BSlid BFmd, Bd ANERRMSa0 ShaidPsordlitity C D4 Sqth
crys| ncRud}ng VI mereagﬁs end eﬁ) liyd?gE%#Vedﬁ In 1%

possi s%‘gwﬁ%tsmhaéér ¥ ol iy ldedecanesh ewitigh otberaisecronforns to
the Adlrbb1oNakhEARBE LGorClidths RIAARI L ARIO] YreREh LR from

ex erlnents usi ng different hicles Ts not generally

-~ the pagel acbpirsisE hefiyerai preotpinas vb:rsmal Brmongs shadseam their

extreth® Héblgﬁﬁﬂkﬁ] ﬁ}l}l’s Shidal BRI HB@LE%? é}@%}oﬁk %U nds),

1t 1s never ess very u ectlon
desirability efd @lr@ogiacbﬁr phmmduycéﬁc@mpmenmem bsferwthdADME

i bl b AL DA LR D i

d1fﬁcplgfodmcﬂ]g,rfgr e¥amplegiunipg @rmu@hgm m;jabltmr@] ¢nd tltu)ls increases the
T 7

teciRo8 I AR £OMRAR RS U DNl RS shres o -

duﬁm@dnmacd@mngormmkmﬁaethewmbbﬂuﬁ (VI) and (V11) are
both markedly inferior to (I'), with clearance rates

) e R Fpby e, ' ©

* chancg of beiggwuishle t‘gr ebaraacaticatidevdlopniay). Rtis tf detbrglinifx e ur e

ADME%&&E@Q ﬂﬂv)as bt ;)ossﬂ)le, fo predict which would be superior.

Once the testing described in examples 1 through 6 was complete, however, it became
clear than compound (T) was substantially and unexpectedly superior to the other
compounds. Since compound (I) was the only compound in the panel with a 6-
membered ring, it was possible that the superior properties were due to the size of the
lactam ring. To determine whether this was true, we reviewed all the previously
disclosed examples of acylaminolactam compounds with BSCI activity, and selected

the two compounds with greatest structural similarity to (I). Of all the previously
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known compounds with BSCI activity, these were the two compounds with the most

similar structure to compound ().

The selected compounds were 3-(2',2'-dimethyldodecanoylamino)-tetrahydropyridin-

- 2-one (example 3 fom WO2006/134385; here designated VI) and 3-(adamanatane-1-

carbonylamino)~tetrahydropyﬁdin-2—dne (example 1 from WO2006/134385; here
designated VII):

+ /é‘)\%/ Ht, “ 9
8 y NH N
O ' | O
(VD (vg)

These compounds share in common with (I) the 6-membered lactam ring, the amide
linker and the presence of 2°,2°-disubstitution, with 4 carbon atoms bonded to the key
carbon at the 2-position relative fo the amide carbonyl group, in an essentially

ietrahedral arrangement.

Compounds (VI) and (VII) were subject to pharmacokinetic analysis in rat using
exacily the same protocols previous applied for compounds (I) through (V) in
example 1. Note that the (S) enantiomer of both (VI) and (VIX) was used for these '
experiments, since this is expected to be the more active enantiomer in'common with

all other acylaminolactam BSCls described to date.
Results ~

Unfortunately, (V) was a waxy solid with a tendency to retain solvent. It was
difficult to obtain a preparation of (VI) which was solveni-free, but this was
eventually achieved after considerable drying over many weeks. However, this
sample was completely insoluble in the 5% DMSO in saline, used as the vehicle for
iniravenous dosing of the previous compounds. As aresult, it was necessary touse a

wholly different vekicle in order to prepare a solution suitable for intravenous dosing.
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i nker may be correlated with superior ADME
properties. 5 W therefore limted the selection to
conpounds with am de |inkers.
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Compound (B.) was very well absorbed, but was rapidly
converted to ('Si) in vivo, presunmably through the
acti-on of liver cytocbrome P450 isoenzyme(s). '

W%ﬂée (V) itself was not apparently furtheﬂCT/GBzm'}smozﬁss

(probably as a result of the electron
wi t hdrawi ng substituent on the adamantine ring) but
was neverthel ess cleared 10 relatively rapidly. The
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a-result, conpound (VI11), below, was synthesised and

- Basebdrettlis phémseblaadte dnilhes, 20vilVe 0b0ins M0 $hdst Htineh ia Rl 20

ver the. ftuoyo-sybsijtuted anal og,, for example)
e e e R OB OB Aoy SRS ERARGIRG Dbt
on\ME00i6AIQHE G2 Ind BEir Whilehtyan StiSRE e Ferth@leb & 1@ Smarkedly
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phar maceuti cal ingredi ent by an order of magnitude or
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to prepare and evaluate the (S)-enantioner
amyds b er{anceotheranyide knkgeeompornds, psdiag 4H9.i (Bilang (¥} do not

b€ SIARLACNDAD GARBRHAAS), BbiEro RO il (@R&AT €T
compound (IV) shareg/ this group and ‘does not have the outstanding ADME

characteristics of (I’)). Instead, the surprising and markedly superior ADME

o

characteristics of (I’} depend on the particular combination of structural features,
which could not be predicted. "

- Exarmple 8. Atfempt to rationally design an acvlaminolactam BSCI with ADME

properties equivalent to (I

In the process of identifying the superior ADME propertiés of compbund (), we

have analysed the pharmacokinetics of a variety of different acylaminolactams with
sub-nanomolar potency as BSCIs in vitro. As a result, we would expect to have
gained some insight into the factors which modulate ADME properties for molecules

within this structural space. We therefore atiempted to use this experience to select a
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An obvi ous concern related to this nolecule was the
stability of the C-C bond. W 5 therefore exani ned
the stability of (VMII1) mvitro, both in

WS'E%%}O?&:;@@ cal saline and in a rat |iver m creg@B2008/002635

preparation. Encouragingly, less than 2% of (VIII)

had undergone hydrolysis (determned by LCM5, wth

dual ion detection of the hydrolysis product (V) and
setdné apdsreinblactam B dorppunt Honeanemgsifthesruptird classs at

37C.. Si.mlarly, i bation of. (Wl 1] W a
g irsadt DR BEPERS i b osEbiege Ml )
resulted in |l ess than 10% degradati on conpared to a
ThendativaBREYid bleamiceaaf fIV)Asmaancé with (17) (see Tabie | eietorel hat
co n VI, S Sl | ' ' : o
sog BT Y ¢ iR T cp sl LBl RS b8
Wt tenfet limitkd the ocladieon bscangpotthds vedparidehdergai ned from
the discovery of (1'), as well as general skill in
[
CetBel s RE S B Db BLORRY R BP A % o
praxsmably tirough thet abph 0f §veaadoshmmd Prei0dsoshaameéyic Soippound

gt i | ons q ! | d
ORI s AP REAATA D ftRoa: SPIRGUR dedld et

withitawing subdéudnhen &f edenmiios sog)ddt ¢rd devyrittetess cleared
har macqki netic anal.ysi s 4.0 I S[.00.. c .
A R e e e S
sugdeste tdghtbé Yipld cleaarex svapinediated dp theABifmatiRe o4 plmsdHe
araneters of .a siople, one-conpart.nent ,
o raraer A EuRsie: “hich TLRD SRR e feces poRhase g,
cotifaaierefdily) fofnticdrnt Tadebeyl grcﬁbﬂ wechi oS tlﬁal‘&;hwﬂnﬁmdamantaﬂe
. nparison. It is evident. that ouN [1L1) is :
in (3 R sl e proppoer il 7 sty of B st dicbiehin o
Wi%ﬁ:rawik@g_ hluB%'m?;ﬂ{ do ?\Aiqegm hydreRgativn of élcadimbltpetingby -
i oaval ility. .

A0 PO RLTIUIRY o8y btss neridies) ghichys vngble o

phgem_ﬂgg@té&, FhohrHs BB subiiducht, hleg hatopOGHtreal ADMENQ/ i)
(VW <1% 15 . : '

properties we were seeking,

As a result, compound (VIIL), below, was synthesised and tested. We selected the
chloro-substituted analog (over the fluoro-substituted analog, for example) because

this was a known compound (see example 8 in W(02006/016152) for which a

" synthetic route was readily available. Furthermore, infroduction of aliphatic C-F

bonds is challenging synthetically, and can increase the cost of goods for the active

pharmaceutical ingredient by an order of magnitude or more.

N,,
m_. N H
cl 5
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62.8 0.7 <100 (r) 69 196 2.6 0.7 939,000 Table
8. Pharnmacol dnetic paraneters for selected | actam
BSCls. Oral bioavailability (F, %9, dom nant plasma

WSkl (712, m ) ol Touing 1t ravenobs wiostounncs

(m/mn/kg)., volume of distribution {VSSw< ewe 5 v u &

L/ kg) and oral exposure 5 (AUC O-t, mn.ng/nl) froma
si npl e one-conpartnment phannacoki netic nodel for each

AcpRpoU (scaleimage ), aekhksisd tdregire aidevalnak He\(B)-tjantidher
evel of nal te was m1the I|m ntitation

0 (thléﬁﬁfﬁ?‘&’ln aee éﬂi‘ﬂ"’“ﬁ’ahg‘ B% %tfﬁ ﬁé‘“&% d8si ng.

cohipoGRRGEHIS 0, to GOERRdARE BSYI hét}wty\ﬁhhﬁb we had sel ected
on the basis of theoretical 10 considerations and in

A i PR et B el ut M R R b Y oA E iy

m%ﬁkﬁﬂaﬁm{aﬂﬁﬁﬂﬁlﬁmﬂm in afu:roj eals in pAREIoRsicaltshiiRand in

: PK has been det rm ned, opnent..as a
%ﬂé ot A s A A BRI S Ayt W e

aﬁﬂi}@ﬁ)l?fdiﬁ@.tdﬂchingai wyL@/lvliﬂ] &fith dﬂhlalsﬁrggtb@ioﬁohhfe e and

| t 1 on no ora abi L1t o
@@né PéWPE?ﬂmPGP“‘i @%@ﬂfﬁim i‘%?r. %%lwaws at37°C.
slﬁﬂa%@ l;mﬂba(tion)of(ﬁm)l dt YAk ESrat Midrbs@ie@rdpdratible @ 1 holr at
37°C resulted in less than 10% degradation compared to a “no NADPH” blank run.
As aresult, we conclude that compound (VIIT) has similar in vitro stability and

intrinsic clearance to .

Thus, based on theoretical grounds using the experience gained from the discovery of
("), as well as peneral skill in the art of predicting ADME properties, as well as using
conventional in vitro screening assays, such as in vitro stability and intrinsic clearance
in liver microscome preparations, compound (VEIE) would be expebted to have

ADME properties comparable with (17}, -

We therefore subjected (VIH) to pharmacokinetic analysis in rat using exactly the .

" same protocols previeus applied for compounds (I”) through (VIT) in examples 1 and

7.
Resulis

The parameters of a simple one-compartment pharmacokinetic model are shown in
Table 8. Data for compound (I’) from Table 1 above is shown for comparison. Itis
evident that compound (VIII) is markedly inferior to (I), with clearance rates more

than 20-fold higher, and no detectable oral bioavailability whatsoever.
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have plotted two PK parameters (plasma half-life and
oral exposure) for every BSCl conpound for which the
phar macol dneti cs have been anal ysed in rat. Conpound

wé boodoldzgs far away fromthe cluster, represerCrigp2043002633

general ly poor ADIVIE properties of conpounds in this
structural space (and not untypical of very many
entirely unrel at 20 cl asses of drug candi-dates)

N assynetrlcalﬂcark

i ndi cat | @4} hat Goboung ((ICIqaranse yneYssdEdad y Expasere
unusual |y, superior. Exan?EgFgﬂ%gbnparlson O%nﬁﬂﬁﬁnn

(8)- and (R)-enanmntioners d ound (I

‘been_shown to have unexpedted, and markedly superior,

(VBDVE prppBeti es (d8e exanplea-31) . Th|%7conpoum&1th an
Lon atom (jat the ring juncti¢n with

the—am-de nker ) and-consequent N/ exi St s—ALwo

| 3t er eoi Khers: t nads (S) - drdht i oner Yési gnat égﬁ"@{”,goo)

and t hel opposite|(R)-enant/i oner, designated (R -(I).

As W th alT other acylam nol actam BSCl s described to
date, the (S)-enantionmer of (lI) is nore potent as a

Cl in vitrqQ than the corre t.i onmer .
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bei%kwtﬁé Gkt oP fRBiEkibS B- b/l af GRQnds AlIBwRR drildkiag.| ¥

dom nant in deternmning the in vivo disposition, and
t he physical properties of enantiomeric pairs are
identical. 15 As a result, we tested whether the
(R)-enantioner shares the particularly excellent ADVE
In pér2ftoh] @sapoimd (WII), Whitkc ee hinbseldciel ion yhedfasia msﬁ theoretical

tlcular .conpound depe ds on. both n
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Ry S SRR TBARESTS (or more pot ent i n

V|vo) than a conparator conpound of greater potency

Thi @kttt elid sopertifofronpendd @3 is iherategdah igad 10. Here, we

B P s R e e R e
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material 25 with commercially avajl abl orn|th|
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i denti ca odal 9 crl ed ee es
clagses pf dyg capydid es}aé%%?%@ %006539 &5 ‘“é?ﬁcp f‘?&rﬁ%
1mPREHE QRRRoE. MENt phannacoklnetlc nodel are shown in
Tabl€ 9. Data for compound (1) from Table 1 above is
shown for conparison. It is evident that (R)-(1)
shares, to a large extent, the unexpectedly superior
ADME Sproperties of (1'). As with (I"), (R-(I) is
al so essentially quantitatively orally bioavail abl e,
and achi eves an exposure followi ng a single oral dose
at 3ng/ kg nore than 5- tlnei hi gher than the next best
e

compound tested to date (§ compound (V) in exanple
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tl1/2 (mns) Cearance (m/mn/kg) Vss (L/kg) Exposure
(rnin.ng/m) (R-(1) 84 81 8.6 0.9 295, 000 (1)
69 196 2.6 0.7 s

WO 2005/616390 ’ PCT/GB2008/602635

Example 9. Comparison of the ( 8)- and (R)-enantiomers of (P

Compound (I’) has been shown to have unexpected, and markedly superior, ADME
properties (see example 1), This compound has an assymetrical carbon atom (at the

ring junctién with the amide linker) and consequently exists in two stercoisomers: the

| (S)-enantiomer designated (17) and the opposite (R)-enantiomer, designated (R)~(I).

~ As with all other acylaminolactam BSCls described to date, the (S)-enantiomer of (I)

is more potent as a BSCI in vitro than the corresponding (R)-enantiomer. It is for this
reason that (I’) has been studjed in most experiments, rather than the isolated (R)-
enantiomer or a mixture of the enantiomers. However, the ADME properties are
unlikely to be related to the primary pharmacological activity. Indeed, for mény
compounds the ADME properties of enantiomeric pairs are very similar, since (in
many cases) the physical properl:iés of the compound are particularly dominant in
determining the in vivo disposition, and the physical properties of enantiofiﬁéﬁé pairs

are identical.

- As aresult, we tested whether the (R)-enantiomer shares the particularly exccllent

ADME properties of (I'). Since the utility of any particular compound depends on
both the potency of the primary pharmacological effect(s) and on the disposition of
the molecule in vivo (since to be efficacious, the drug molecule must be present at the
intended target site(s) at a sufficient cqncentratiori to exert its pharmacological
effects), then a compound that has Jower potency but excellent ADME properties may

be more efficacious (or more potent in vivo) than a comparator compound of greater

potency but inferior ADME prdperf:ies.

The isolated (R)-enantiomer of (I) was therefore synthesised (exactly as described
herein for the isolated (8)-enantiomer, but replacing the (S)-ornithine starting material
with commercially available (R)-ornithine of high stereochemical purity), and the PK.
properties of this agent, in rat, was determined using the identical methodology
described above (sce Examples 1, 7 aﬁd 8).
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the isolated (R - and (S)-enantioners of (I). Oal

bi oavail abi lity (F, %, dom nant plasma half-life
w?t%_fd 16364 Ns) following intravenous dosing, Ccreaiw008/002635

?n1n/kg) vol une of distribution (Vss, L/kg) and

oral exposure (AUC O-t, mn.ng/m) froma sinple

one- compart nent pharnacoldnetic 15 nodel for each
Resulippound, - averaged across three rats In both cases,

peak pl asma concentration was typically observed by

er &h}'ﬁrﬁéﬁ %he mlﬁﬁrﬂﬁ%h%%ﬁﬁhéﬁy}nodﬁ 5D O in

ar es, a significant extent, the

“Tablnss d%ata ior bermpdundi(E) ﬁmweﬂp i spieris shpwarfoy gomparisoe figs
Rl BRYRT N LS 03AME, Shath! B ifcbloledly B CNE20
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r f

b1(§av%1aa’by\an, %gd%lciﬁie?%véé%g Ssaﬁ; ofglil{dr%aﬁgg Ex%ge o1 35%555?%/?:% bofe

mmwnesemgmuitaa theotexohesimgmiphendsesied  detedbeedompound \{¥) in

eX2001 0%3§9 PCT/ GB2008/ 002635 The cl earance of (R)-(I)

%F& fes the glemerular filtratation rate in rat

(typically quoted at 9 m I mn/kg), whereas the
clearance of (I') is significantly |ower. Once
possi bl e interpretatron of these findings is that
(T ) TS e ey 58 DPICIRET PPV T TERbdRbre
tubul e e nephron, dand this reapsorption|process
i's selectlve for |[the (8)- $ﬂ@hEW¥€bTer over { kgmng/ml)
(R)-enantioner. l|f, as segns plausiple, the

® pgxpec & and hijghly suparg@r ADVE] pboper {1 €599600
? ) are due, injpart, to|reuptake [n the neWhron via
L~ a transporter capable of distinguishingthe

@§S) -enangg oner Triapgthe (126 enant|omer thenosd,000
underlipes the urpredictatility of ADVE properties,

t t Iy hf + b
and—f-durt-her—+Hustrates—the Rrer—opvioushess—or—tne—

i nvention described herein. 10 Nevertheless, (R -(1)
is clearly also a superior conpound according to the
Tablec ePliarimaeekineibnpirameterd fos thet ivedtel YR)-addBeenavtiontrs

ofﬂﬁmé Apisher el s oy doptE R B kel Tl Pl

it phanidogihg, tchamncd @loankg) smlomp Of hﬁu‘éﬁmre(,\f sk dtte) and

ence. I nd
o 5 S o, SR SBE  E  SOTREBc
15 m&EMPRF bah cohbundl @Wg&d AF0%8 ﬁmmrasd Ih bothﬁas{&k Ipedk plasma
ac Ianlnolacta %P ave bee clog
co arwas ﬁ) se(rYed v 3§m§}s cdawlmrs‘gen good absorption.
S|gn|f|cantly, superior to conmpound (I1) generally,
and is therefore preferred. Cdains Wiat is clained
is: 1. Use of a compound of forrmula (1) or a &
h a ! clca% lsﬁargsc & englﬁﬁ&nts@t Jﬂ@ﬁzﬁ@lﬁaﬁly bfcr%ﬁc{;ah e
pre on 0 Intended to treat an
Aj[i)MEImpmias oy (1eh, é:@rme pevertheless soms statistically significant

20  differences. “Most marked is the increased plasma clearance (~3-fold higher for (R)-

10

(I) compared with (I*}), resulting in a 2-fold shorter plasma half-life following

intravenous dosing as well as a 3-fold lower exposure following the single oral dose.
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0 0 (11 2. Use of a conpound according to claim1l of
formula (1') or a pharmaceutically acceptable salt
thereof, for the preparation of a nedicanment intended

dod§@looan i nflammatory disorder: U) 3. APCTéGBZOOSIOMGBS

v‘|}o(g%1rrnatceutical conposition conprising, as activ
i ngredient, a conpound of formula (1) or a _
pharmaceutically acceptable salt thereoff, and at

Tihe glveragneef fhiall hampeaimated thy sleoeeiir dib-ea : atRxQhipirent (typically
1 rri.er: - 4. A pharnmacey,ical c sjtion
o0 o ARG whctios BB RALRRCGHE R e RS lobperanoe
posibom wgarej:ﬁﬁt‘.frm | tflﬂdﬁaﬁﬁdi?gs i@ﬂlg’ﬁ(l’? ﬁkﬁd’cﬁﬁ?ﬁtﬂaﬁ%ﬁéd}lperhaps in
C e .sa ereqf,. and at. | east one.
RS BB ep ) thin RS afhtion PR s S svesr B €

eﬁﬂﬂﬁﬁnﬁmd"ﬁﬂhﬁ d{)gffnaﬂﬁﬂﬁ%_ ; aff, zfsQéésﬂalsl I?al(sllz)lé, ﬂ&l(dn%::cp'e@teii And

C oun ing to claim5 of genera or nul a

TR AR blopfib o i 48 pfte. & rohaEA MdbasRepTon
wherein 1Q the inflammtqry disorder is selected from

ertaﬂgma?ﬁ%a IE%’ESW@F% g UBrede bl AOME sopsdiss. apdSeiibmr

kb igens e 18on-obivIoaknekd § 84 inPsntiGh dELRbdaGREPN, ast hma,

osteoporosis (Il ow bone mi neral density), tunor
ection _and/.gr del ayed

h t | ant '
s, QR bR Grrunh F opan Seivmietodhs ety

 vhaRudgofit)capdbld &f JistagaeHil e éS)%n@z&ﬁmEkfr fehAhdRR)L or 2

- ingentieh ¢ alhataifiby thelopWiediscldis Piduds 1 (5 whidhiifusiates that it is
_cloSe; mn ADME properties to (I} than to the general class of acylaminolctanis. In

conclusiqn, tﬁerefofe, both (R)-(T) and (I"), and hence more gencrally compound (1) is
shown to have unexpectedly, and markedly, superior ADME properties compared to
other acylaminolactam BSCIs which have been disclosed. Moreover, compound (I%)

is slightly, but significantly, superior to compound (I) generally, and is therefore -

preferred,
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wounds, disorders caused by intracellul ar parasit.es,
neuropathic pain, allergies, 15 Al zheiner's di sease,
antigen induced recall response, imrune response
suppression, rheumatoid arthritis, multiple
sclerosis, AT ,S, fibrosis, and formati on of
Claimgthesi ons. 8. Use of a_conpound of formula (1) or
(1") according to claim7 where the inflamuatory
Vﬂﬁglggrder .is asthma, allergic rhirdtis or chronic
e pul nonary di sease. 9. Use of a conpound
of formula (1) or (I')-according to claim?7 where the
1. Ubdéfl eviiponny oflfsraindieql) bsa pltembasutiadliyonceftatilel bai’sﬂhen&sf, for
follomnn% gynaecologlcal or genel%é surg er%é
the noepar@iongp welefhip HERL A inflanpatprndssden ng t 0
claim?7 where the 5 |nflannatory di sorder is
nephr opat hy, inclu dlabetu§ nephropathy 11. A
conposi tion-accordi lainf3 or 4 for treatnent
of an inflammatory. NS

_ 0O
5
@
2. Use of'a compound according to claim 1 of formula (¥*) or a pharmaceutically
acceptaﬁie salt thereof, for the preparation of & medicament intended to treat an
inflammatory disorder: .
) N}G :
>/ﬁf T OTNH
O
HE o ,

@)

3. A pharmaceutical ’compesition comprising, as active ingredient, a compound of
formuia (I} or a pharmaceutically acceptable salt thereof, and at Jeast one
pharmaceuiically acceptable excipient and/or cartier:

_ ) o
N
. ><”/ NH
Il |
I5 7

o

4. A pharmaceutical composition accofdjng to claim 3 comprising active ingredient, a
compound of fornula (I7) or a pharmaceutically accepiable salt thereof, and at least

‘one pharmaceutically acceptable excipient and/or carrier:
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5. A compound of general formula- (N:

o9

N
>§r~**
. O

iy

6. A compound according to claim 5 of general formula {@:

(@)

7. Use of a compound of formuia'([) or {I”} according to one of claims 1 or 2 wherein

the inflammatory disorder is selected from the group consisting of autoimmune

diseases, vascular disorders, viral infection or replication, asthma, osteoporosis. (low

bone mineral density), tumor growth, organ transplant rejection and/or delayed graft
or organ fonction, a disofder charactétised by an elevated TNF-a level, psoriasis, skin |
wonnds, disorders cauéed by int:*acelluiar parasites, neuropathic pain, allergies,

Alzheimer’s disease, aﬁﬁg_en induced recall response, immune response suppression,

thenmatoid arthritis, muliiple sclerosis, ALS, fibrosis, and formation of adhesions.

8. Use of a compound of formula (¥} or (I} according to claim 7 where the
inflammatory disorder is asthma, allergic rhinitis or chronic obstructive pulmonary

disease.
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9. Use of a compound of formula () or (I”) according to claim 7 where the
inflammatory disorder is the formation of adhesions followimng gynaecological or

general surgery.

16. Useof a compoﬁnd of formula (I} or (I} according to claim 7 where the
inflammatory disorder is nephropathy, including diabetic nephropathy.

11. A composition according to claim 3 or 4 for treatment of an inflammatory

disorder.
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