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wa@trooveamb3 one phar maceuti cal

1 CYCLOPROPYL AM DE DERI VATI VES ' 978 Di scl osed
herein is at |east one cycl opropyl am de derivative,
conposi ti on conprPSI/GG2@8/050723
| east one cycl opropyl am de derivative disclosed
herein, and at | east one nethod of using at |east one
cycl opropyl am de derivative disclosed 5herein for
treating at | east one hist ahi ne H3 receptor associ ated
condition therewt h The hi st ani ne H3 receptor is
of current irg p OPYdex® REYe! Y IMA The
M3 1 G eRLOT L %ngﬁgfeasxna tclogppygtgrr%vdg@gg@%ﬁ LOER ?e% bot h
piiarrmcelamll cpmpmltgmmsmpw@ut &esst ohmycemamall amldet dﬂ;evdtnm disclosed
llierel (S gﬁfleeagtt ol%le] 3‘1%{}1;89 %Pl%sYngﬁgFeas% ?ne C clagrogg a}snb(gegdgg\{ative %i%closed
lhdaenn éxr: erpdtmg atlesst onethistangnechl3 feOeoorsbsotiated vtmdamtl theretwthi n

vitr ofhgﬁlsmglme P%Sre(lsento\“ s\of &rren‘? inter, s‘} n d?veﬁ)% > Wmed}c nelents. The
absence of an agonrs nds ac &SI AV

Ay onemsargs a:pmsymmuc lautbretemtcs lca;atted both yn thd bratrhli agd aafnpherall-ﬂ@rvous

b :
e e
adeen.faod the gasiolngstisérat. omcnntamdem;e @Mggbsmbb HA ecceiBomtes intrinsic,
%&sﬂ{t&% g@a@ 111 41199 Qsd\§e11 & 1? J&‘iv@ﬁ Et(?sr acﬁ%ealmgllle a?bse%ce of an agomst)

I'stam ne n

receptor a I nverse ag
@uypdundﬁrae@wsmtverw @goaage:amﬁlhfpﬁmlewomvm nEmhIStaan@e thret:@@r
%ee% 'sh tro?@g%la?e tﬁglrelegses %maﬂl?nel?ﬁd Lls(gg‘frb%e’r nechlrj&gngﬁltters such

or exanp receptor agonists

aspfor biatnptehmmm ymﬂtahesllclsolmé $nnsft }ammuef; HéslgMF Isud@s for
i

esxgglggs% Igst{ﬂﬁme ?Ih ?&% oro%Int %E@&%‘g%@&%ﬂég@% rﬁay S};[(!S}éag? }I}le release of
lwgmmamtteramdheatmnagdmrm gthcrdusltetmlnneld$ hgaedsn eushondbr example
@&5&‘6& b%- e ﬁag%ﬁ?t%‘ by irifohQhd bﬁoég@t‘ﬁgslsbo%ﬁﬁt L4 AHER. hibit

evel theérapautl cs that 1 rget t I'st am ne
the @éqaﬁﬁm‘f ne@@mlsmmelbe dhisevggists thrtdisconpoldhubsepodr agarisiy ingrerse

A&?m% aﬂh %ﬁ&g%ﬁﬁ G0 nQfial '111?15}511121(1) F@fvﬁy t $£ I%QIII eﬁ{rts have been

rrraceutl ca accep tabl e sa
didagaken @ohmhsp W téﬂawmmrﬂmt surgehide é@famlr@thlec@pw es

t her %Fi?bfd h }(\’ﬁ% odo‘d oc’f :la’l &%e%{epe%ﬁ-%{is’or e _ntlomers

CyC oa ter CyC mis
theregf, 0r3)halz|nace31|ﬂcegly acceptable salts of formula I or diastereomers or enantlomers

thereof, or mixtures thereof:

wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
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each Rl is independently H, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl,

whedoenosyel oal kyl al kyl , C _C6al kyl, C2- C6al kenpdT/GB2008/050723

C3- Coeycl oal kenyl, C2- Ceal kynyl, 5al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het er ocycl oal kyl, cyano, alkylsulfinyl, hal oal kyl,

NRAR5, -NR6C(=0)R3, - NHS(0)2R3, -C(=0)NR4R5, al koxy,

hal ogen,l calkyl car bonyl, or hydroxy (-OH); R2 is a

aryI agbegqagw; cycl oal kyl, al kyl, heterocycl oal kyl,
IaI 174l ken nyl, heteroarylalkyl or

cycl @adhliyllsalm&qplendemﬂbeﬂsdrﬂ IRZerwsylomlaklmﬂahdtgroaub&Yh, tystoalkyl,

e&%gaﬁ?gwgﬁ% e @Jﬂt&é%?ﬁb C3 (éé}é(il?(aﬁnill C I_téalkynyl
al]N(X@lmﬂﬁ@dkyiélﬁ'l mnﬁ&yhnmlrtombdﬂyb&yt heerONRBQI‘;Z@)lml
%r ?)glleenef?a yl O L%tcgc lk\}/? c%aorl% allfylsulf%nyl he%ozﬁg\{l 'Wﬁﬁt%\er ?\H{éC(—O)R3, -

ero ato

ISHS@D;I@Q—CE(#OENI@*R&@&ON( halogen, alkyRéarigdngll, Rbhyaroxy eamin),
i ndependent | y sel ect ed omH and C | kyl., or R4,
R5 a%d % ar?é—‘/lr\l¥ei ° %5‘)&‘% ]tﬂ]é’ﬁj’ Iﬁfeéo"é{f‘i’%ﬁea&%%ﬂearyﬁkmylﬂ
K@@k I8kyll @ chabdIkydalkyl; Wherddt RSis opioaelyedbiiriter wielylldas: one
ripgllli aving at |east one heteroatom selected fromfrom

clo "R6 i sH or absent; provided when i) R2 is
het elRé&HH|(§|dngyl @lr@alha@iyemﬁcyt@myy lor LS(NCtalk P& RF Bndéhe N
i s an or Nyand R and R' are each independently H or
@thezd\gi (TORS giopy cqpedpgrtirgtodame f.oget hapmbged ketespsyelistring

laf Tedst &e‘h%teaﬁﬁ)ﬂygelect%gfrbl% (ﬂ&HdeSUbSt i tuted phenyl.
Fur? er dqgcrl ed herein are conp younds accor di

for mlﬂ and R” a5p e%hﬁ@?@“é@ﬁﬁﬁ@“&?ﬁ f@ﬁaﬂtan(bﬁe@@ﬂkvhérrlgoﬂ angthe N

@%ﬁdﬂ%‘@%é Aaltey c@rﬁé:t%? A lt@foﬁﬁ‘titﬂfSS efe Bféﬁl%@hétergéychc ring
di ast er éoners or enantioners er GOf or m xtures

hawwg ablpast e hgtepoapen wlegigd frelar?@mN wdEven furt her

desciRoRadh@s&it; Brdviicd R8edise of conpounds of formula I,
or di astereoners or enantionmers thereof, or
pharmaceutically acceptable salts of f or la | or
di astereoners or enantioners thereof N
thereof in the manufacture of a nedi

therapy of at |east one disorder sel® g
cogni.tiye ficient jn schiz enla nar col epsy, .
oo R P R R BRI SR T o sy wheren X
pai n, amdl@bZNemmﬁfmﬂﬂﬁ1£@@&bnﬁqﬁn&mﬂyHﬁﬁﬁh%Mkﬂ[ther
descr. rein npounds of formnula
I c, ‘:)q\gf‘%({]f 019518%@6&? 1%%’5?%? a&ﬁrer s thereof, or
phar ﬂm)czewtphengdl IR i ephidbhecdgabiyg. of f or mul a | c or
di as r_enantioners. ther
©her GORS e T ha L <P e s SHEER v a1 Heigagomers or
d:nhﬁroaﬁ:ys tbefreaﬂ orlphz&rﬁ]hceﬂnelllyl la&@ptdlﬂé sadte befotrada f srakinstereomers or
% Ve, %f lgn} gl zophrenuﬁmln?rcolepsy,
&“efs At ERTTBIT S?P °¥“Sﬁy?>%fr“§%f| Vi'ty disorder,
pai n Evanfihrtl@érzlhﬁhh@irheﬁindlb geaseof cb’ﬁbm&ﬂdﬁbf fotrulehieor diastercomers
(9reenant10mer ther oI, Or h ac gtl maccg 2l Ile s%lts u? Iorglastere mers or
MprPSTig %’Ie%z?n A e e et Pa
dnamtrorﬂecs thmof,obr astterce tuepSin dre rednafitiuengn metliaanem far tththerapy
(&Ql?% C eg lse()é(?% ?ésfecgeﬁ%rg ﬁltan gnl?Ves(?eﬁ‘(:H?]ﬁ[grrl seco%zol%ema narfzolepsg
¢Haetyeﬁfteramni deficphapaadeityt digaddrypamc oeptldizineer aliscaser
and/ or dil uent.
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10Still even further described herein is a nmethod for
treating at | east one disorder selected fromcognitive

waledovoert i n schi zophreni a, narcol epsy, obesiPgT/GB2008/050723

attention deficit hyperactivity disorder, pain, and
Al zhei ner's di sease in a warm bl ooded ani mal,
conprising admnistering to,said animal in need of
such treatnent a therapeuti tall y effective anount of
at | east one conpound according to fornula | or Ic, or
di astSeH éother describadidreio mshsyse of cobfpoinxds wf fosmilh éa, eodiastaneromers
: ' | I
8 ARREE MR ot pREEESS AN Fac Sl s B by Bl omers o
Seuntiodmeyseherenfeo nfixmiteh therediis ¢lrei yvedfabiereaif n niedicameng fdn g therapy
{]f?lé {e%as:‘gn g%:te di%de"flse%ec’?e;a gisr%%lrcglgtg (#C%CLGIE[[TI)Q yclhﬁg‘éﬂ}%}l% tggrcolepsy,
cdsriynAgension dg"lctt(hymrMVlm cbIscmdﬁd,eldlnamdn&dthenrmerheI@dasgf such
tr eat\%?@&en Ie({egc%%g& fle?gll p%];rtrr?igé#%eﬁ ¢ oLé[Hog r%r‘l@r?singrat least

| east ‘one 20conpoun accordi or mu
dicastpred awoslinggo &mtnblbrer B, orohasmenmms @s ertahiggnaws thereof, or
j e t I

SRS SRt AGR RN 1 8Ple. 5 Bl Bl o plapRperSheror,

arhaxtigathgreeSardnehatventiedle acwdtablh eariienspdior dhiemtay be
nor e I

t he aSEltﬁ %gérr)lofyﬁrtﬁrégg nr:r%eﬁ ‘ﬁgrefﬂ){s { FO@VI&}I f?)t g%&g? Fﬂgcf\\ét (ﬁl@ d shrdeln
@@st@d frpmlcogmtmetdeﬁcsertt 0 obizQBappr earscoéﬁpeyj obéway, agentioaideficit

N r. | ar

EBRHRRS ofbrab T cd INEIb AR O ol AR el coporising
wlapastering te pbdiimelnit geed wﬁwh Irsmpre a tlordpewiwdllit dickiovermmgunt of

i ngl he
FARTs STEHAR R ROSRLIEL o WP LR Gy o
mheresdrenttor pharmagingglle acnpaddé sakinof fomaya hirdo obélastereomers,
%gmhggsdms[glxﬁe t&%r{ ?r m sub- comnbi nati ons t her eof

Unl ess speci fica y stated ot herw se herein,
r ef eSéH et veraitighdr Ideacn@edélewgub amethay falrsging adlisauder in frdiich
IB!)(Hllianln th %fstaﬁiﬁ?e' ﬁ)i 1%cept is ‘t%ﬁéjﬁma"llgo ?‘{'LB{ teﬁlﬁ ﬁ)l atvbag{n—
one, OF ‘one or Tore. I ment s F Tein as
@m hramyl inpeediof sush dredm@m abl@raneutwgﬂy effacipes ampaintradt least one
%E@oﬁﬂ&cor& to fomyf IEI leQ?§ QF ertélyizo%?eré &%ﬁ(ﬂﬁ&g or fil res thereof, or
eroat om Wr unsati s enceés Is assuned to
ﬁiﬂéﬂ%ﬂcwmlb’g@éﬁﬁp’aibl@%ltssﬁ fffrtn@laé 9t Lot @r diggteraggrst ¢pentiomers, or
YEaLEAGES of The definitions set forth herein take
precedence over definitions set forth in any patent,
pat erfihe &piyrds ead ddyantageh df thy inpertien mag ppmeataddn understood by
Rl G killrlﬁ HeRAN ﬁ&?x‘éa&?ﬁ’g’ T Fbllwlng H@tﬁﬁéd%gc%pnon It is to be
Definitions of ternms used In describing the 1hvention
wpeciiet thabgerthinieatusesiif dleduventiy tha grepfon elpmly seasemydlesaibediabove
e¥n|3%61|01537I ih {h@ Ic Ig&ft bf@ebér&@ eﬁf)&ﬂﬁlgrﬁsd nfa? bls&b S oHbhe@ o fofth gEmgle
pl1es each ti ne such group or termis use ed

@m@ﬁme@h aﬂqnyer@ﬂly, grlcpla faatugss ofhe grwérptlog it pre, for brevity reasons,
JRERRIPAE chR&: FR{MbTeIGREAiRPnt, Igéypélﬁ)soe%ﬂﬁbﬁékps%ta!s tdHERh Sub-
t hereof may be chosén by one 10skilled in the field to
Waﬁ%nsﬂ%lfe moi eti es and conpounds. The term

" Cm %nles@%em@@ll?%t%teg B@l@ﬁ/lse%%ﬂl ArQ0R e OhadSh fhe Qﬁlgﬁlér)?nay also
refers to an grou? havi n mto n carbon atoms. For
ialadegheplutah & of eampted) 2" @ad I ey ey Fedgrdy githepongnorging ¢y more.

gr OURHRARhR idBtiffed Hreinds cQmffar &k RREhdBd R -illustrative and not

limiting.
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The ternms "al kyl" and "al k" refer to a straight or
branched chai n al kane (hydrocarbon) 15 radica

w@oowareeng from1l to 12 carbon atons. Exenpl apgT/GB2008/050723

"al kyl" and "al k" groups include, but are not limted
to, for exanple, nethyl; ethyl; propyl; isopropyl;
1- et hyl propyl; n-butyl, t-butyl; isobutyl; pentyl;
hexyl ; isohexyl; heptyl; 4,4-dinethyl pentyl;
di et hyl pentyl; octyl; 2,2,4-trinmethyl pentyl; nonyl;
decy|Unlasnabayisg irdivdtedode bgteroatom with unsatisfieldeyalemaesns assumed to
| structure
hagggicﬁégi%ﬁ Qt%ﬂls F&fﬁzlgﬁt% ga%siﬁc}aehvgﬁhc%gr ogen at ons. The
ternﬂ%hﬂdmmcasbmﬁmm@@mmawkrn@ﬁémsﬂh@r&ﬁhydnﬁmabbbhlmw
{ LT E fr
[SIaEe%’é Ithé‘l% @i%at% &q%ﬁ()%ﬁaatg @%%{og%gghcag{%é?og%o&%ﬁ% R GPRY
wnned.ning from1l to 4 carbon atons. It is of inport
ton hat
w thEE iRy b s AR ool e SR RARRRAR
Ydesmotheovigrinditdiad, the nhtanlvéwfentlonlpsovmﬂ forrat%cmp@dtetm applm ¢ach
h " plicitly
tﬁrHee sugf’?%ﬂoﬂé %11 tglpr{ { fusetd (P\é?l{a 99405:&"!6 Ig)fa aﬁq%@ﬁﬁrc AR
satuﬂ&ﬁ@gmhwdmogaﬁb@mms&@m&amd@ohmammsﬁgﬁbfonyﬁetmmmﬂbyOne
roups i ncl ude,
%ﬁl{eﬁ g{‘ﬂelé‘ﬁ%?‘?q pr@igéﬂgib?ef 1¥01Ft9e‘é"%ﬁd & Lr,uﬂ ot hyl & ot hyl |
pr opylhe ters §Er-6pYr;" (hr(E)LHrWP” u$edblﬂny br as arpekfi XS@@CHIW hny group
r e] Lj
B T e
qm@nm%§h21her4cwwynpammlon Exenpl ary aryl groups

O IAE L B iRtk ] 6 rundcp bR Bl abhE Mlrocarbon)
tidiyal cBntaiying ﬁphelrto 12 geb@-apms. rfapﬂhplhlal eltkyll’ and ‘ alk groups include,

lﬂlgp EHE }n%ﬂed 10 %%r e%arxaie Wt 'ﬂﬁl Hipgl' Ys%‘prg%ﬂll mithylpropyl n-butyl,

en-1-
Halaﬁ;tihﬁvlll@hpbntyllh@yy thmb heifell hdimapylitay i dieiylpentyt octy

t yl-3-y1,
R i S O R
naphtlhateen- lzydyfxal@og/ 1refer$ap htclirran@qh stpuciute mmsmg only carbon and
Rﬁh&gk n-2- yl 8-y1; naphthal en-3-y1-4-y1,
en- 3- 5-y1; napht hal en-3-y1-6-y1;
nap hﬂ]hg[e@rn Iy(gqurbmy tadicpl3 pierk &l aelrydglcgr}porgﬂlytilas had at least one
RﬁlehBUaﬂmaéﬁéhyl 5napht hal en- 4-y1-6- yl
t hal en-4-y1-7-y1; naphthal en-4-y1-8-y
nap htﬂhare@n ‘Bwgrallg ylrfersnta phalal %wpsoytamm«g)f@m 1 to 4 carbon atoms.
%)
%gnﬁ%ﬁ@lﬂgﬁ n%[ef%%f E yeilrfl BQ/@MHR@ %Enc?n%%_szq \ifllchm ‘gle gﬁf"énﬁt)lﬁn of
[gﬂkﬁh eripe nagyqgt: thebtie}@]h elg‘ypr.a@cyﬂ, 1h0\’(ﬁvplh @my} inggndeql-to limit the definition
&*ﬂl&ﬂ%}/ I‘a'lléll yélther@xﬂh:@t@ydr g l%hy t@g gtregélfg r@%ﬂncheﬁv&ﬁﬂn Eé‘ﬁﬁ}ated
aromatic rings are resen? aromatic rings of
yidydcargproiagicahggntaipmg érpmbieto il 3 pfﬁb@n demsy Eenple 19‘@¢rﬂik}’1 groups
1(1911&- butmeq{%@ﬂydtad’ to.Gbr @(@rn;)l@ S[ﬁgh}(leeﬂ%fl ’pr%ﬁk’@ isopropyl; n- bu 1 t- butyl,
napht hal enyl ). Unl'ess reference is made to a spec
pdiisobutfk attachnent, e.g., as in phen-1- y1-2-yl,
nap htTIB@'te?rH“;rt'yV’ :l"ef@rs YA morﬁ)@?ch@ 'opﬁgﬂyll: arsimbic h?d?oc%n%on rlngs having
i ntended th such aryl groups can be borided to
frenagto brrarhen fioms ibihe i)e partigmExapalptyail @royps neludst but are not
l%fte%qg'f&l Etxamll)le phenyTI'f)%erI K- P{h Eﬁe%rloﬁrﬂill plfeﬁfle)rl 3 gﬁ Ci)hen 1 yl 5-
aromatic c roups, Suc
Yieffser edronbrieelyedlang!; naiphﬂtalﬁnﬂ ﬂlﬁéﬁbﬂ@ﬂé@l%nﬁylcﬁ Ylenapbﬂlalen 1-
10- to 16-nenbered tricyclic ring 15systens havi ng at
| east one heteroatomin at |east one carbon
atomcontaining ring. The carbon atom containing ring
may contain 1, 2, 3, or 4 heteroaton(s) selected from
ni trogen, oxygen, and sulfur. The heteroaryl group nay
be attached to another noiety at any avail abl e point
of attachment. Exenplary nonocyclic heteroaryl groups
include, but are not limted to, for exanple,
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20pyrazol yl; pyrazol -1-y1; pyrazol-2-yl1; pyrazol-3-yl;
pyrazol -4-y1; pyrazol-5-yl1; pyrazolylyl;

w@yooanpis2d - y1l- 2-y1l; pyrazol -1-yl-3-yl1; PCT/GB2008/050723

pyrazol -1-yl1-4-y1; pyrazol-1-yl-5-y1,

pyrazol - 2-y1-3-y1l; pyrazol-2-yl-4-yl,

pyrazol - 2-y1-5-y1, pyrazol-g-yl 4-y1,

pyrazol - 3-yl-5-yl1; pyrazol -4-y1-5-y1; im dazolyl;

i mdazol -1-y1; imdazol-2-yl; imdazol-3-yl;
}:'lrﬁ-yj;armphthzlery 1-yl-5-pi; d@.ildi.aleﬁ—-l y1:6-yil;maplazaddny tkyl17-yl; naphthalen-1-yl-8-
%Illi,rrrl]la g@%{i ! % %—:yﬁ:ny %cha%e%Zgg—?g{l;:r%i)%[%&il%{—%;—%ﬁ—&yl; naphthalen-2-yl-6-yl;
®2Bhthilda2-gl-7 2l pdphBraled-2-yl4¥i damplhthddeny3-yid4-yl paphthalen-3-yl-5-yl;

o i T Aovd: i L3y} -
A e R T L R S e
wohidol 21f9 le naphnamom-sa-?yﬂ naplythaiered-y48-yl1 paphthialaz-GHyl-6-y1;

1? Mté%lgrf ﬁ‘iale{ﬁ r5 3253 1; n%pl%%al%‘) & %1’ 7-yl; naphthalen-6-yl-8-yl;
naphthzen-7- yL&JzL Expmryl torphermyb2-y2 b}pbe®13333f1 biphenyl-4-yl; biphenyl-5-yl;
I% éﬂe@éloﬁi ylzan¥1 1pj‘eli{)% “{hrr@l:l %é)g Iro at1¥, %1_ gs: z%/f%l:)resent, the aromatic rings of the
aryli @@xplmaéf eytlle—r5e wined@k'«amglwmntée(azbibhem'ly by boRazidk-£3- y1;

‘g‘%@é%l% 8/?1)_ gt}les:f éf‘:é\%%e 1%1)1(1%(%3 (}P Zzﬂ?e%l%l_ %E’;ﬁ[l{[of attachment, e.g., as in phen-1-

ﬁ%hﬂotwﬁmymlsyydyl@xdm@knﬁfWﬂfmwwmﬂwgiéwadeMka@my@mbe
GAREb s bR i M@ (Mgt Tur- 41
f ur - Z.hyg_enﬁ lyelerosfrylr r@erym-aqmgallc cflth -gB)upst s@hylg_., for example 5-to0 6-

t 0 I
pFedgneihe. W AEtibos b BRCLE - L hBhReS ey e
Sb’htﬁlai pdvirg- aylba@ opqhetqr(hmcmzm] at ]_ba;y mnaca;)qpn a@m contammg ring. The
Jaﬂio%%%}m Jon%l%l_“l%:%%'m Iogtg{gl: : %:%%T_ﬁ@d&oatom(s) selected from nitrogen,
exyez ed-spliy] -The i)qéroz[rhh gaoup| may-be Bitaphyd to another moiety at any available
éﬂ&%?&&dﬁn&& 5-y1; thiazol-4-y1-5-y1; isoxazolyl;
soxazol - 2-y1; isoxazol -3-yl; isoxazol-4-yl;
| sox&ZxeonplBryyrono¢ys bx aeraparg-gydupgingtude, pyioxeaas lmdted o, fr grpmple,

[IBYZ%% gbrr:a%o:lil‘i]y'lgny}la]zol 2 Zloé‘;'} :l —ir %raé’olll]yl p %2201&5)/_?71;; pyrazolylyl;
pyazotl-11-3, 1k pyygzal-d- y;?3y'1 Pyspsirlid -435dypjyraZplyw -yl gyrazol-2-yl-3-yl;

;%Jz'oﬂz ?nv F; P&{{o'l o: 6/5539% ’p1ﬁ¥61'3d91'4y3h~ gPa)éBf 9'{115¥ a%ilnt yl-5-y1;

rid
igydazelyh mylsﬂazel Ml HpWZIObZ 2L yrmldgz%ri*yl pl}udml 2= Wlmxﬂay)ié -yl
1M&a!zgyl§rl théa%i- 1 yiRY ry! qum%la%}'l 6)/'1 ¥ %ﬂl nlﬂ)ﬁraioq 1 %/'l M]y'l ‘hnYd:Lzol 1-yl-5-yl;

IPSW%Z@M?- ylilﬂ WdaZply?XYH -B; ylmdeaolyi}’l 5py15 lnélé@ph b’1~4 Ylylmldazol 3-yl-
5J¥lr in%%bf‘zx Zl’ y %} trﬂs%(gl&ld%hﬂ léy'l %ﬁazoggl’yl q{flaéban g‘_ %1%201 4-yl; triazol-

pyr dazi n- dazi n-5- dazi n-
pyk tr@atﬂylﬁlyrrwel 1p39r2r3datzlml i -yyi yR-tyigzol-pyi- Hdbzmeﬁol 1-glg5-yl;
tlla%h%l ¥4 t@a%l @'?124 or: {nayém“yllslyl tﬂé(zfo'l @'%?h Br:keiagdr-Ryslyl;

pyridazin-1-yl-6- dazin-2-y1- 3-
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third ring fusedxthereto that is a heterocyclo, heteroaryl, or aryl, provided that in such cases

the point of attachment is to the cycloalkyl portion of the ring system. The term “cycloalkyl”
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The ternms "hal ogen" and "hal o" refer to chlorine,
brom ne, fluorine, and iodine. The term "hal oal kyl "

wo edoensist® an al kyl bonded to a singl e hal ogenPOT/GB2008/050723
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imidazolinyl; imidazolinylyl; imidazolidinyl; imidazolidinylyl; oxazolyl; oxazolylyl;
oxazolidinyl; oxazolidinylyl; isoxazolinyl; isoxazolinylyl; isoxazolyl; isoxazolylyl; thiazolyl;
thiazolylyl; thiadiazolyl; thiadiazolylyl; thiazolidinyl; thiazolidinylyl; isothiazolyl;
isothiazolylyl; isothiazolidinyl; isothiazolidinylyl; furyl; furylyl; tetrahydrofuryl;
tetrahydrofurylyl; thienyl; thienylyl; oxadiazolyl; oxadiazolylyl; piperidinyl; piperidinylyl;
piperazinyl; piperazinylyl; 2-oxopiperazinyl; 2-oxopiperazinylyl; 2-oxopiperidinyl; 2-
oxopiperidinylyl; homopiperazinyl; homopiperazinylyl; 2-oxohomopiperazinyl; 2-
oxohomopiperazinylyl; 2-oxopyrrolidinyl; 2-oxopyrrolidinylyl; 2-oxazepinyl; 2-
oxazepinylyl; azepinyl; azepinylyl; 4-piperidinyl; 4-piperidinylyl; pyridyl; pyridylyl; N-oxo-
pyridyl; N-oxo-pyridylyl; pyrazinyl; pyrazinylyl; pyrimidinyl; pyrimidinylyl; pyridazinyl;
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14 formula |, pharmaceutically acceptable salts of the
enantioners of fornmula |, pharmaceutically acceptable

wWG@E 2024303 t he di astereoners of fornula |, and/PCT/GB2008/050723

m xtures of any of the foregoing. The phrase "a
conpound of forrmula la, or pharmaceutically acceptable
salts thereof, 5or m xtures thereof' refers to the
free base of formula Ia, ph%ﬁ' maceuti cal ly acceptabl e
salts of forrmula la, and/or m xtures of any of the

hoidegoilylgetrahydropyFavey; phirabpdropyaang typoupio linfl; hopmiinglyl; b,
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l;lenzigoxagblylﬂl; be%Eod?aIZinyl; benzodiazinylyl; benzofurazanyl; benzofurazanylyl;
benzothiopyranyl; benzothiopyranylyl; benzotriazolyl; benzotriazolylyl; benzopyrazolyl;
benzopyrazolylyl; dihydrobenzofuryl; dihydrobenzofurylyl; dihydrobenzothienyl;
dihydrobenzothienylyl; dihydrobenzothiopyranyl; dihydrobenzothiopyranylyl;
dihydrobenzopyranyl; dihydrobenzopyranylyl; indolinyl; indolinylyl; indazolyl; indazolylyl;
isochromanyl; isochromanylyl; isoindolinyl; isoindolinylyl; naphthyridinyl; naphthyridinylyl;
phthalazinyl; phthalazinylyl; piperonyl; piperonylyl; purinyl; purinylyl; quinazolinyl;
quinazolinylyl; tetrahydroquinolinyl; tetrahydroquinolinylyl; thienofuryl; thienofurylyl;
thienopyridyl; thienopyridylyl; thienothienyl; and thienothienylyl.

The term “heterocycloalkyl” refers to a saturated or unsaturated cycloalkyl in which at
least one ring carbon (and any associated hydrogen atoms) are independently replaced with at
least one heteroatom selected from O and N.

The term “heterocycloalkylalkyl” refers to a heterocycloalkyl bonded through an
alkyl.

The term “alkenyl” refers to a straight or branched chain hydrocarbon radical
containing from 2 to 12 carbon atoms and at least one carbon-carbon double bond.
Exemplary alkenyls include, but are not limited to, for example, ethenyl and allyl.

The term “cycloalkenyl” refers to a cyclized alkenyl.
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15 each Rl is independently H, aryl,
heteroaryl, aryl al kyl, heteroaryl al kyl, cycloal kyl,

whedoenosyel oal kyl al kyl , C _C6al kyl, C2- C6al kenpdT/GB2008/050723

C3- Coeycl oal kenyl, C2- C6al kynyl, al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het er ocycl oal kyl, cyano, alkylsulfinyl, hal oal kyl,
NRAR5, -NR6C(=0)R3, - 5 NHS(0) 2R3, -C(=0)NR4RS5,

al koxie temal“ggalkesll kil tafdpgn yicycladkenhyldoodeyd tifro@H)an alkyl.

et or by ar e RIELTE AR po UFDARUpe P fisom.

ar yl dhk eny[“alkpryl oyietsoah kydight fmtrancidiethein hyd@®@cartsn radical

opt. | I St ' 0 L aal kyl.:
RRRMA Il R Bl W Bl o B AR ey
aliy(n@is irCBalk Kbyl )2 potdimifed taa fint ckdnapldiethPnyd find hueynyNR6 C( =0) R3

gr Oug,C Q% Ih%%g&p’ eaﬁd t‘h%loﬁ’%f%p t? cﬁll()rir?e’ brg;nﬁn%_ ﬁ%@gg rag(giodine.

het erocyclic rfng having a east one hetero dtom

sel edhedhoaloalkydivdieN; to Rilallyl doiRlsd &r esiegdeimlogen or multiple

' e f.r. . j | .
RS RO R P B B RRY b Bl o
fooexfaoupiwy aCHCL, bnd &FF,6- menber ed heterocyclic ring having
Iats lHef ?t[eggg‘%ﬁlgg’g %E%@E%%%gﬁ 1)fe ?r ijﬁf 4 1x|[ngefferrso tr(;r]rell\(liica?sno(%th]ééggr?eral
foghn@s OARYR alvkyrtin RE Bl Kekehadeideallkitlecied fdMthydoher ®ian X

is an 0 or, Nand R and R' are each independently H or
Tppdrosgrhpiapficali iy N and R3 come together R6 is absent:

and iTht )enﬁ“arﬁinpdmwefersﬁz ah Smie bontiRs ubaightélﬂtam. phenyl . ;
201 n _anot her aspect, the invention provjdes ompoun

of f Jgﬁ{ﬂnﬁ tlkoxyy ugpd 3LPEPTEs ASHE OF PIg ﬁTfJFré F%P%C%iﬁg%léeo%@eml
PrmphaoRRcattinGakd sticacs fth abl@osbonSaddal. f ENcplady dikdXks

di ast reomers or, e ntiomers thereof, or mxtures
1{1&1@&66 jt.are npg 1m1|tedvm PI‘eﬁiXﬁmple, methoxy, ethoxy, propoxy, 1sopropoxy, butoxy, t-

butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy.

The term “alkoxyalkyl]” refers to an alkoxy bonded through and alkyl.

The term “hydroxyalkyl” refers to a hydroxy bonded through an alkyl.

The term “carbonyl” refers to a C(=0).

The term “alkylcarbonyl” refers to an alkyl bonded through a carbonyl.

The term “carbonylalkyl” refers to a carbonyl bonded through an alkyl.

The term “aminocarbonylalkyl” refers to an amino bonded through a carbonylalkyl.

The term “sulfinyl” refers to an S(=0).

The term “alkylsulfinyl” refers to an alkyl bonded through a sulfinyl.

The term “cyano” refers to CN.

The phrase “optionally substituted” refers to either groups, structures, or molecules
that are substituted with at least one substituent at any available and substitutable position and
groups, structures, or molecules that are not substituted.

The phrase “a compound of formula I, or diastereomers or enantiomers thereof, or
pharmaceutically acceptable salts of formula I or diastereomers or enantiomers thereof, or
mixtures thereof” refers to the free base of formula I, diastereomers of the free base of

formula I, enantiomers of the free base of formula I, pharmaceutically acceptable salts of
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aryl al kyl, heteroaryl al kyl, cycl oal kyl,

het er ocycl oal kyl al kyl, GCi C6a|ky|, C2- Coal kenyl
C3- Coeycl oal kenyl , C2- CBaIkﬁ? al koxyal kyl ,

hydr oxyal kyl , am noal kyl , nocarbonylalkyl
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to for red heterocyclic ring
gmhaeagicalbrrecdpeblsoatd frselide oatisferomes oapthnfiym@Oihictept, or

%ﬂﬁlr&r‘tﬁe\f&q‘?’gﬁet&bﬁa& tﬂgf}?eg bﬁ% &k %nﬂﬁl‘é V\% 8%5%%8152%%’ l)f thé Ege base ?\f]

et er oar
famdulRIc, emdtldmermféh@mlbasenﬁ épwniddén tpharmepegricalty acceptable salts of

1%91‘1'11!1(}" ahﬂac%ﬁt cLﬂIl n%@%%ﬁs&rsaﬁss te’naﬁtgglef‘s Y ?0%1{119 li]c

provi a conp or mu
Idiaamcen@dmsepmbleeml&mf rd@rmqswrepmens eﬁformuia Ic, and/or mixtures of any

m?ﬁggﬁ ically acceptable salts of formula I or
25di astereoners or enantioners thereof, or mXxtures

t her dpfne aspegt, the invention provides a compound of formula I, or diastereomers or
enantiomers thereof, or pharmaceutically acceptable salts of formula I or diastereomers or

enantiomers thereof, or mixtures thereof:

wherein:
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis 1or2;

nis1,2,3,4,or5;



| wherein: Ais aryl, heteroaryl, cycloal kyl, or

heterocycl oal kyl; 5mis 1 or 2; nis 1, 2, 3, 4, or 5
weawmh/0BR823 s | ndependently H, aryl, heteroaryl, PCT/GB2008/050723

aryl al kyl, heteroaryl al kyl, cycl oal kyl,

het er ocycl oal kyl al kyl , Ci C6a|ky|, C2- Coal kenyl ,

C3- C6eycl oal kenyl , C2- CBaIkﬁ$ al koxyal kyl ,

hydr oxyal kyl , am noal kyl nocarbonylalkyl

het erocycl e, aryl al kenyl 10cycloalkenylalkyl

het ereax@&%lmmﬂ@quen@wamyl tadtdeydrglLarf byl hetévadrplalkily bycloalkyl,

%4&301031%%1 8%&}1]1 F lgﬁé @%lgaw, 825(363%@,)( in
@Wwwlklwdroxaéll@,l a,mlimelﬂ@t @mymbatnladnlywkyl hetyroaichey hrylalkenyl,
foeﬁ< E%@I? hgt%ré)b}/czi‘ora\{, ?lckaengy lsu ﬁ galoaﬁ{qﬁyN IgleRt Cg 08R3

|on ‘eas
5 NMSdOﬁ)ﬁPkAﬂI( O)NR4R5 alkoxﬁ&anogent—hlkﬂmmgl, kytydroly (OB koxy,

- NHC i, . C6al kyl , or - i . kyl) 2, or R3 the N 15

o ARy R bt e Rl Bt Brtacurdilio

Y1aRedVe b eycRAIYRIKET, @yeIn K if dptigndig\sitiguadd wihas fead De:

he@ &qaton1selected fromO and N, R4 and R5 are
W’Yndependently sel ected fromH and C _C6al kyl, or

R4, RS iamd i@k @1036Mb>®h—NH@}/C@H@1 at Nﬁh@?all%@)gﬁ)r R’ and the N

together to forma 4, 5, or 6-nmenbered heterocyclic

10 ‘Pﬂﬂi*?g’%@i(T@Ranglé%@e tograheh e fempat-onPisemerbae Fefpenyslic ring

@Qﬁil 206 | bn°e Héteg{ato?rps%i%@&d erﬁlQ)’éﬂé@ﬂ when i) R2 is
hete&ga t he heteroaryl al’kyl is not wpeg in

r
X 18 AR R ds e sogeiem Rend G Gplsshbr R R and e N

th QVhYc%tthe@ré%t ﬁﬁ&he@%&ﬁ&&) 'fwetltlé? & foﬂﬂ gat 5 @h6 Hﬁﬁ’flﬂél@@%terocychc ring
COﬁpOUﬂ s of fornula or p har maceut i cal y

by gt It enedicrastonhysiesist fromrfrom Neandes t her eof :

15 R®is H or absent; provided when
X

Ny

w

i) R’ is heteroarylalkyl, the heteroarylalkyl is not , wherein X
is an O or N and R’ and R” are each independently H or C_palkyl;
ii) N and R’ come together R® is absent; and
iii) A is phenyl, R? is not unsubstituted phenyl.
20 In another aspect, the invention provides a compound of formula I, or diastereomers

or enantiomers thereof, or pharmaceutically acceptable salts of formula I or diastereomers or

enantiomers thereof, or mixtures thereof:



10

15

20

25

5la wherein: Ais aryl, heteroaryl, cycloal kyl, or
heterocycloal kyl; mis 1 or 2; nis 1, 2, 3, 4, or 5;

waOmaosBd i s i ndependently H, aryl, heteroaryPCT/GB2008/050723

aryl al kyl, heteroaryl al kyl, cycl oal kyl,

het er ocycl oal kyl al kyl , G _C6al kyl, C2-C6al kenyl ,

C3- C6eycl oal kenyl C2-C5alkﬁ$yl, al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het erocycl oal kyl , cyano, al k¥l sul finyl, hal oal kyl,

$&% 2, -NR6C(=0) R3, - NHS(0) 2R3, -C(=0)NR4R5, al koxy,
al ogen, al kyl carbonyl, or hydroxy (-OH); 15R2 is a
aryl A RWetyéhetarogty], cggladliodlok dterogicloglkyl; het er ocycl oal kyl ,

aryI%LF¥% oheteroarylal kyl, arylal kenyl, or
cycl oa kyFa1kyI; wherein R2 is optionally substituted
wi t hnag 1.12e3¢% oome cycl oal kyl ; R3 is H,

Ci l.,. Q] - '

NGt it s B Rt St heer gy pgtion

lyrvepclodhdalkdgethialkyl 6-Cotlenyd, di-CoyclarkebylnEnbeieuyl,

DR el Sl S Ia Rthollyd AR ARG RRISH ORI

dynielperythding, Ihytemeydedlot cfmoliylmifthyChal GBI YRR’ GINHRA=0)R’,
fhe N to whi t.h it t th

P S g MR S BB T T g havi g

at | eadst abeﬁ?ﬂEhdfﬁebeﬁfylp@bIDg&ﬁlﬁ&lﬁﬂlzhsﬁ_&r(fc&ﬂﬁ@lﬁ)ﬂ,Qiﬂ?lNkylalﬁﬁErMylalkyl,

i sH, or  absent ; ovi ded. when 25i i.S .

by Pty RIS Rl SRRt Gt gpteg st ops o

NcadylR and R' are each independently H or

G _20al kyl ; i] d t [ 3

et taf Gy 45l Bhenyict Rptivk SRR Cihtidh e i e N

FRRMNHC(=0)R? gréup BROINEHeAS BRfta 4, N8 6L Edd BBrerocyclic ring

provi des conpounds of fornula la, or pharmaceutically
ywgpt lapt encdiicrogtonhwsiegisd fromO #dd:gpds thereof: rNR2

R*and R’ are each independently selected from H and C;.Cealkyl, or R*, R® and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

with the proviso that when R” is heteroarylalkyl, the heteroarylalkyl is not

X
Ny

&
7 (IJ/%

Fle" , wherein X is an O or N and R’ and R” are each independently H or C;.
soalkyl.

In still another aspect, the invention provides a compound of formula I, or

diastereomers or enantiomers thereof, or pharmaceutically acceptable salts of formula I or

diastereomers or enantiomers thereof, or mixtures thereof:
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"ir No la wherein: Ais aryl, heteroaryl, cycloal kyl,
or heterocycloalkyl; mis 1 or 2; 10nis 1, 2, 3, 4,

W@R009/024823 each Rl is independently H, aryl,PCT/GB2008/050723

heteroaryl, arylal kyl, heteroarylal kyl, cycl oal kyl,
het er ocycl oal kyl al kyl, GCi C6a|ky|, C2- Coal kenyl

C3- Coeycl oal kenyl , C2- CBaIkﬁ? al koxyal kyl ,

hydr oxyal kyl , am noal kyl , nocarbonylalkyl

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het er ocycl oal kyl, cyano, al k@ sul finyl, haloalkyl,
NRARS5, -NHC(=0)R3, 15 -C(:O)rR4R5, al koxy, hal ogen,
al kyl car bonyl, or hydre QH) ; R2 is a aryl,
het eroaryl, cycl oal kyl) rocycl oal kyl ,
aryl al kyl , heteroaryl a
cycl oal kyl al kyl ; ]
with at | east one
C _Co6al kyl, C _Cb6¥ , -NHC i |, or

-N(CG _Cbal kyl)2, o and the 0 of™gzhe - NHC(=0) R3
group cone togethfm1to forma 4, 5, or 6-nenbered
heterocyclic ring\having at | east one hetero atom
selected fromO and N, and R4 and R5 are each

i ndependent |y sel ect ed fromH and G _C6al kyl, or R4,
Werand the N to whi ch they are attached cone together
to forma 4, or 6-nenbered heterocyclic ring having
at |eAa§ﬁrY6ﬁéteWé%Yérczs°é%lﬁﬁl Lepeeradlortiyin 0 and N 20

Wit hniRe oppovi so that when R2 is heteroarylal kyl, the
heteroarylalkyl is not RA,, wherein Xis an 0 or N
and RS hid>R ¥ e each independently H or C -

20al kydn-R" is 1ndeperadentl}} n, et h&a@rd)drill %ﬁﬁl@ﬂ(?lleﬁet@&ﬂﬂﬁlﬂ(yl ER@alkyl,
nventio qvl des S0 or a

@&ﬁ%ﬁ’ﬁlﬁﬂgﬁdmﬂaﬁ @a%x%gpi%@@ieaﬂs%a ¢ &Y liRag C- gty

Aokl Ak @ShydRRY A1 aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,

cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -

NHS(0),R*, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R3 is H,

R’ is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R? is optionally substituted with at least one cycloalkyl;

R’ is H, C,.Cealkyl, C;.Cealkoxy, -NHC,.Cealkyl, or -N(C,.Csalkyl),, or R* and the N
of the -NR°C(=O)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R*and R’ are each independently selected from H and C;.Cealkyl, or R*, R® and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from N; and

R®is H or absent; provided when

X

Xy
«
|

isan O or N and R’ and R” are each independently H or C,_zealkyl;

i) R’ is heteroarylalkyl, the heteroarylalkyl is not , wherein X

ii) m is 2, R? is not methyl; and
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,R2 () la wherein: Ais aryl, heteroaryl, cycloal kyl,
or heterocycloal kyl; 10mis 1 or 2; nis 1, 2, 3, 4,

wor®Y/024823 each Rl is independently H, aryl, PCT/GB2008/050723

heteroaryl, arylal kyl, heteroarylal kyl, cycl oal kyl,
het er ocycl oal kyl al kyl, GCi C6a|ky|, C2- Coal kenyl
C3- Coeycl oal kenyl , C2- CBaIkﬁ$ al koxyal kyl ,

hydr oxyal kyl , am noal kyl nocarbonylalkyl

het er ocycl e, arylalkenyl 150yc|oalkeny|alky|

het eripdy ehdoil doyi togethanid, is atiskyd sul finyl, hal oal kyl ,

NR4R | koxy,
S L b T B R o MR
wyUMEahkwbuwamk&kSMhehﬁuﬁbymﬁvmkkykmo%ryIaIkyI

het eroaryl al kyl, aryl al kenyl, or c c q@lkylalkyl

wherein R2 is optlonally substit Wth at Ieast one
cycl oal kyl ; R “km ZVQBKyl C _C6al koxy,
- NHC i_CBaIkyI, or - foal KiT) R3 and the N 20

of the -NR6C(=0)R3 grpupLone together to forma 4, 5,
or 6-menbered hetefogyclic ring having at |east one
het ero atom sel ect fromO and N, R4 and R5 are each
i ndependent |y sel ected fromH and G _Céal kyl, or R4,
R5 and the N to which they ake attached cone together

forma 4, 5, or 6-nenbered heterocyclic ring having
W Creln.

a east one heteroatom selected fromfromN, and 25R6
i SH avisatys dwteroaqyt, oydladiq/],whBetero¢ykcloRRyl; S

heteroanyl gl kyl, the heteroarylal kyl is not, wherein X
is an or N and R and R' are each independently H or
G 2@a$k¢ 3‘%0951n| s 2 R2 is not methyl; and iii) N

gﬂg t ﬁeécrthg és lél(clﬁp nc{eﬁtgyy H. a \?%Ih eteroarel zla% 1 he%eroar#%l%&l (ayclolalkyl
Hemr(vnyblaalkjjalkyjrCl Cealkyl, C,- Céalkenyl, C3 Cscycloalkenyl, C,-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -
NHS(0),R*, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NR°C(=O)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R* and R’ are each independently selected from H and C,.Cgalkyl, or R4, R’ and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from from N; and

R®is H or absent; provided when

X

Xy
«
|

isan O or N and R’ and R” are each independently H or C;_yalkyl;

i) R?is heteroarylalkyl, the heteroarylalkyl is not , wherein X
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pharmaceutically acceptable salts, or m xtures

t her eof : I b wherein: 10A is aryl, heteroaryl,
w@eymboadsky | , or heterocycloal kyl; mis 1 or 2;prar/icG8208/050723
2, 3, 4, or 5; each Rl is independently H, aryl,

heteroaryl, arylal kyl, heteroarylal kyl, cycl oal kyl,
heterocycloalkylalkyl G _Ceal kyl, C2-Coeal kenyl
C3- Coeycl oal kenyl , C2- CBaIkV%yI 15a|koxya|ky|,
hydr oxyal kyl , anlnoalkyl anlnocarbonylalkyl
heten@dyembR<anwhq$m@ﬂyh$dmyukmalkenylalkyl

e AR A Ll P

hal odemottet %‘j?’b@,&hd)lomhpn poviligsdomryunds @GHprmula la, or R2 i's

%e?@ré%)%lﬁ%ﬁ; %I.Ibi{e Saltsct?{&%%;q l§]r}gﬁuelrteggrhglbaé!r)f;/I al kyl ,

aryl al kenyl, or cycloal kyl al kyl; rei’n R2 is
optional l'y subst it ut ed-w th/qt I astNone 20cycl oal kyl ;
R3 is H G _C6al kyld G 0».‘ RO, I _C6al kyl, or
-N(Ci _Ceal ky1)2, or d t he Nof the - NR6C( O)R3
group cone together orma 4, 5, or 6-nmenbered
het erocyclic ring ing at | east one heteroatom
sel ected fromO an j R4 and R5 are each
i ndependently sel ect ed fromﬁ and C _Co6al kyl, or R4,
R5 and the N 25 to which they are attached cone
Wlmysﬂnher to forma 4, 5, or 6- menbered heterocyclic
10 £8tRI% Bl £35R0F PRUSLATLEM el ot ed from N
and lﬁ HYorabsent’, W(?eyv\,henl)mls
het emoaryka kyl, the heteroaryl al kyl is not, wherein X
is an. Ok%r I>£ ansd R and R' are each mdependently H or
a 2

eachR 1s independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,

heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,

alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R>, -NHC(=O)R’,
—C(=0)NR"R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NHC(=0)R” group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N; and

R*and R’ are each independently selected from H and C;.Cealkyl, or R*, R* and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring

having at least one heteroatom selected from O and N;
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ii) N and R3 conme together R6 is absent; and 5iii) A
is phenyl, R2 is not unsubstituted phenyl. In still

wQ edovansther aspect, the invention provides a PODEB2VE/050723

of forrmula Ib, or pharmaceutically acceptable salts,
or m xtures thereof: Ib 10 wherein: Ais aryl,
heteroaryl, cycl oal kyl, or %bﬁt erocycloalkyl; mis 1 or
2, nis 1, 2, 3, 4, ors; ea Rl is independently H,
aryl, heteroaryl, aryl al kyl , heteroaryl al kyl,
cycl aaﬂhklyd prO\;fn@hbat erhoc RTis batbltoyﬂyallldyy lthe I@erC@@dﬂth Is,not
C2- C6al kenyl , C3-C6eycl oal kenyl , C2- Ceal kynyl ,
al koxyal kyl , hydroxyal kyl, am noal kyl,

socanbonyl al kyl, heterocycle, arylal kenyl,

eﬁ%al kyl, heterocycl oal kyl, cyano,
haI oal kyl, NR4R5, -NR6C(=0)R3, -

y
NHS( 0) 2 R3 ® C(\ﬂg}m%an @lnkﬁ)élyd RN RYGR each inde endently H or C;.
al kyI car bonyl, or hydroxy (-OH); Rf

eykiloal kyl , al kyl, heterocycloal kyl, arylalkyl,

het e ﬁ@%twﬂiiédéﬁier asPécY. i ikeAMbn prs&lde%%ﬁﬁg&&ai &Mhﬁlukayﬂa, or

wher ei n is optional ly substituted with at |east one
I&%P%%WW acceptable spits thegewﬁ or gyixtesaihgigpt G C6al koxy,
-NHC i _C6al kyl, or -N(C _C6al kyl) 2, orgzR3 “and the N of

t he - NR6C( O)R3 group come tpgetitfer o forma 4, 5, or

6- menber ed het erocysgl n\g,& | east one

het er oat om sel ected f R4 and R5

are each independent | y~s€¢l ect e® fromH and G _Csal kyl ,

or R4, R5 and the (\%15 to which they are attached cone
together to forma\4/, 5, or 6-nenbered heterocyclic

ring having at |east one heteroatom sel ected fromfrom
N, and 23 R6 is H or absent! provided when

wherein:

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1or2;

nis1,2,3,4,o0r5;

each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -
NHS(0),R?, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (—~OH);

R’ cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R? is optionally substituted with at least one cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NR°C(=O)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R* and R are each independently selected from H and C,.Csalkyl, or R*, R and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from from N; and

R®is H or absent; provided when



10

15

20

25

1) R2 is heteroarylal kyl, the heteroaryl al kyl is not,
wherein Xis an 0 or Nand R and R' are each

wo nabependent |y H or G _20alkyl; ii) mis 2, RZPCEHGBOG08/050723

methyl; and 5iii) N and R3 conme together R6 is absent.
In even still yet another aspect, the invention

provi des a conpound of fornula Ib, or pharnmaceutically
acceptable salts, or m xtur t her eof : b 10
wherein: Ais aryl, heteroaryl, cycloal kyl, or
heterocycloalkyl; mis 1 or 2; nis 1, 2,13, 4, ors;
each Rl is independently H aryl, hete ;
aryl al kyl, heteroaryl al kyl, cycl oa
15heterocyc|oalky|alky| a CBaIkyI ‘
C3- Coeycl oal kenyl , C2- CBaIk n alkoxyalkyl
hydr e&y%ulkweroaaﬁﬁlﬂiblamﬁWeromaﬁﬂbamtony| al kyl ,
het er oGy &l @.or Rfalill R KRNY are GXE HRAKEAY ?{Iolﬂcl1 soalkyl;

heterocycloa kyl, cyano, alkylsulfinyl, haloalkyl,
NR4 R3) mNH@B—G)nRemet d(®g) NR4R5, al koxy, hal ogen,
al kylllg@ﬁmloon@&oglaﬁﬁ@m&yaﬂsem R2is a

aryl , heteroar% cycl oal kyl, al kyl, hetero@ycloalkyl
aryl an KPR yetsae ?r@éney‘tl e R%)’FHUOEG’Q}"V%&P rapgprnd fformula Ib; or

ehRalHNMlyalckptablcWHIRT 6 hixfRZsiiR@pt | onal Iy substituted
with at | east one cycloal kyl ; R3 is H,

G _Ceal kyl, G C6a|koxy, “NHC | ?B%$%@H, or
-N( G _Coal ky1)2 or R NN f!%he - NHC(=0) R3
group cone togetheF ~\0f 6- menber ed

heterocyclic ring ha lst one hetero atom

selected fromO and(1
R

Ib

wherein:

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1or2;

nis1,2,3,4,or5;

each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -
NHS(0),R*, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NR°C(=O)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R* and R® are each independently selected from H and C,.Cgalkyl, or R*, R® and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring

having at least one heteroatom selected from N; and
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R4 and R5 are each independently selected fromH and
C _Coalkyl, or R4, R5 and the N to which they are

w@tbdoaobsds cone together to forma 4, 5, or 6-npobeBews/ 050723

heterocyclic ring having at |east one heteroatom
selected fromO and N, with the proviso that when R2
is heteroaryl al kyl, the heteroarylal kyl is not ;32,,
,,Wherein Xis an O or N a R and R' are each

i ndependently H or Cl- 20al kyl . I n yet another
asped¥ js H hebsamzerividedwperovi des a compound of formul a
Ic, or diastereoners or enantioners thereef, or
pharmaceutically acceptable salts of for
di astereoners or enantioners thereof N IS E Ur es
thereof: o0 10 Ic wherein Ais aryl gt er aq‘%,
cycl oal kyl, or heterocycloal kyl; mis 2; G

1, 2 1) R> iélfhetéﬂ')arﬁélkyl, the heteroarylalkyl is not Fle , wherein X

is an O or N and R’ and R” are each independently H or Cj.xalkyl;
ii) N and R’ come together R® is absent; and
iii) A is phenyl, R” is not unsubstituted phenyl.
In still yet another aspect, the invention provides a compound of formula Ib, or

pharmaceutically acceptable salts, or mixtures thereof:

(\N/RZ
@) N\/Q\m

Ib
wherein:

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1or2;

nis1,2,3,4,or5;

each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -
NHS(0),R*, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R? is optionally substituted with at least one cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NR°C(=O)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R*and R’ are each independently selected from H and C;.Cgalkyl, or R*, R* and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring

having at least one heteroatom selected from from N; and
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each Rl is independently H, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl,

whedoenosyel oal kyl al kyl , C _C6al kyl, C2- C6al kenpdT/GB2008/050723

C3- Coeycl oal kenyl, C2- C6al kynyl, al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,

het erocycl e, arylal kyl, aryl al kenyl,

cycl oal kenyl al kyl , heterocy%ﬁoalkyl cyano,

al kyl sul finyl, hanaIkyI NR4AR5, 20 - NR6C(=0) R3,

- NHS(ROJs2R8: abs@(: PV NRARBen al koxy. hal ogen,

al kyl carbonyl, or hydroxy (-OH); R2xis a aryl,
het er oaryl , cycloalkyl, al kyl, heterocycl gal kyl,
aryl al kyl, heteroaryl al kyl, aryl al kg
cycl oal kyl al kyl ; wherein R2 is optic
with at | east one cycl oal kyl; |
a | kA met&eb R KX Yieter: 1ktyl 3 kyl, or & herein X
-N(gﬁ)aosm kyl)ar,gg vea eeo%w gjg?dthe NR6C( =0V R3

gr oup correl%a@gQa@r%andtPo apgRiptg each igdepeydeglynkh lrzeaékyl
heterl?qmslg R (sindBmhByi 9 at | east one hetero atom

sel ected fr om 0 and N: R4 and R5 are each

i nde Hﬂé%¥$ym§@F%§@@diﬂfﬁﬁﬁﬂ and G _Céal kyl, or R4,

RS angledeh 8Ny ® atd@hMipedl, thdBYerbR p@dt idaCH @ehpe @B formula Ib, or
together to forma 4, 5, or 6-nmenbered heterocycllc
PefpcaEisr hgcerptaplegals: oiaixies 8iceafom sel ected from N;

and R6 isH or absent; provided when i)rzN and R3 cone
together R6 is absent; and N ) A[its bhenyl, R2 is not
unsubstituted pheny . N LNyer \anot her aspect,

the invention provide onpollnd of fornula Ic, or

di astereoners or ena ers t Rereof, or
pharmaceutically a thtable salts of fornula Ic or

di astereoners or enrantionmers thereof, or mxtures
thereof: o Ic 15wherein A y@ aryI het er oaryl ,
cycloalkyl, or heterocycloalkyl; mis 1 or 2; nis 1,
wherdn: 4, or 5; each Rl is independently H, aryl,

het eroar yl het er oar kyl, cycl oal kyl,
Als ar%ll heteroary? cy(}ﬁoa'lkyl or heterocy)(/zl fkyl),/ y y

§<b$t tuted

mis 1or2;

nis1,2,3,4,or5;

each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C, .Cgalkyl, C,-Cgalkenyl, Cs-Cscycloalkenyl, C,-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NHC(=O)R’,
—C(=0)NR"R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R’ is H, C,.Cealkyl, C;.Cealkoxy, -NHC,.Cealkyl, or -N(C,.Csalkyl),, or R* and the N
of the -NHC(=0)R? group come together to form a 4, 5, or 6-membered heterocyclic ring

having at least one heteroatom selected from O and N; and
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20het erocycl oal kyl al kyl , C _C6al kyl, C2-C6al kenyl ,
C3- Coeycl oal kenyl , C2-C6al kynyl, al koxyal kyl ,

whyawoxgat kyl , am noal kyl, am nocar bonyl al kyl , PCT/GB2008/050723

het erocycl e, aryl al kyl, aryl al kenyl,

cycl oal kenyl al kyl, heterocycl oal kyl, cyano,

al kyl sul fi nyl, hal oal kyl, AR5, - NR6C(=0) R3,

-NHS(0) 2R3, - C(=0) NR4R5, al Koxy, hal ogen,

al kyl carbonyl, or hydroxy (-OH); 25R2 is cycl oal kyl,

al kyR" aibReqro cagb irolapdaydnfly aelgoreal frop 11 ahd€ eCobiyly bak kijf and the N
ryl al l; ' ' I

AP ol Eo BBV OY S HFEBisoleg bapyugticrine

12§ing at least R hiewrdafonGieleG§d Frkm|Q an@iN;C6al koxy, - NHC

I _C6al. e ] a .of the

| o oSl SnsR s Sl B Bt oty

6- memjer ed heterocyclic ring having at |east one

4 e N5 to which they are attached cone

together tjo forma 4, 5, or 6-nmenbered heterocyclic

ring havi g atWheeasX ioRe’ A apbAt BifhRs erceteidaeadenily H or Ci.
&1R6 i sH or absent; provided when i) mis 2, R2is

not net hyl; and ii11 N and R3 cone together R6 is

abs et yet #epthes awgeinthe inyventioy giovidrtn yraoukdisd dermujarg or

AVl br RAAMbHES t1Rre6 R OPSHAREhcOftichIBY A pRibleGaltsQIF formula Ic or

di astereonmers or enantiomers thereof, or

GRS PECELT icpafipgers B ept abME e thaeddt fornula I ¢ or

di astereoners or enantiomers ¢ hereof, or m xtures

thereof: o Ic 15wherein Aig aryl, heteroaryl,

cycl oal kyl, or heteroc Ryl; mis 1 or 2; nis 1,

2, 3, 4, or 5;

[ nepig);dent ly selected fromH and G _C6al kyl, or

Ic

wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1or2;

nis1,2,3,4,or5;

each R' is independently I, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®,
—NR°C(=0)R’, -NHS(0),R?, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy
(-OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;
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each Rl is independently H, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl,

wQ@odenemecycl oal kyl al kyl , C _C6al kyl , C2- C6al keawizB2008/050723

C3- Coeycl oal kenyl, C2- C6al kynyl, al koxyal kyl ,
hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,
het erocycl e, arylal kyl, aryl.al kenyl,

cycl oal kenyl al kyl, heteroc oal kyl , cyano,
al kyl sul finyl, hal oal kyl, NR4R5, -NHC(=0) R3,
- C( =B’ MR4.RS,Csalk i 0R NG salkatyo gH(, Glakeyl, oar W@hkalkydp, or R’ and the N

ydrq&* - . R2 is a aryl,_ heteroaryl, c|loal kyl, .
%lﬂkfw, ﬁé:tqgg)b%&?&? BARUPES %NP%‘F iyt © %PSWE%?{H‘W@FI}C e
RSME Y BAskeiteier@fonCyrb@akikpladaN;; wherein R2 is
OBt QIR e b ek secis tpp L oK dna e

tio_wBEA |tﬂé€§/|£§e dﬂtﬁchewetgﬂle_@@ﬂldﬁﬂ%)ﬂn aQJ 5,];836—ﬂféﬂlb&’6@h&€r&fycﬁ<h@1g
- NHC( = roup conp together to forma 4, 5, or
%Wﬁgﬁﬁ@%%ﬂﬁﬁ@Fggwevgﬁgfg%Pﬁ ‘#3%i ng at |east one

het emdisal erbselt; geivedd ivhem 0 and N, and R4 and

R5 are each i ndependentdy sel ected fromH and
G I NgT PR R s t o whi eh they are
at t achedisgnem], RO geidnedsubdinf@ipgie®14, 5, or 6-menbered

heterocyclic ring having at |east one hetergato

sel ed? %ﬁl Xt Brst %H%ft’r{}?e THIgoTra %&i"ﬁ@ﬁ?‘{ngﬂ\?g)gn@? ¥ o
dgt@sonarydr enMyichaatieebs, oofhahigicentdansCldcomptdblel salts o f@mula Ic or
%urther enbodLnentﬂlA %s aryl og Qﬁteroaryl. In

HET SRR BT UK 8T APV BTH yet anot her

enbodi ment, A is heteroaryl. dn still another

enmbodi nent, A is cycloal kyl. [In yet another

enbodi nent, A is heterogystoalkyl. /\ In an even
further enbodinment, A i$§

Ic

wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1or2;

nis1,2,3,4,or5;

each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®,
—NR°C(=0)R’, -NHS(0),R?, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy
(—OH);

R’ is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R* is optionally substituted with at least one cycloalkyl;



O 151 n yet a further enbodi ment, A is phenyl,

pyridinyl, or pyrazolyl. In a still yet further
wepdode4sent, A i s phenyl, pyridin-3-yl, or PCT/GB2008/050723
pyrazol -4-yl. In still yet another enbodinment, Ais
phenyl. ..... "I/, In still yet an even further
enbodi nent, Ais (\ In stil] another enbodinent, A isi
20l n yet another enbodinenit, Ais In still yet
anot her enbodiment, Ais ,. O In a further enbodi nment,

A i s Ris10 C,\WIRA0O/ QM&@SR@HC%@B/OGMEéaZI&I)Z,erf hdd the N
et rt enbodi nent s In eve r{her .
%f ogwlf{n@ﬁt& ASHO8P ?‘?’inestPgl&ferE? O & ¥ EFr%]ﬁ‘S]f“{’ ﬁ@%?&fir‘ﬁ:é’ﬂfc, rng
&vg@ apl)ézlsa&ﬁr: H¢teroaloih RRekH ﬁbmeﬁhﬁdﬂ' rzcﬁdnt ’ elaﬁhI Rl is
i ndependent H  ar a
Shet & AF 1 %F Rh md&%ﬁeﬁﬁgv getcdi o Ged el prai i and the N
5 t@wh%aﬂldy)éke attﬁarelﬂf&h&@@éﬂhar td3Brm a %f(;yﬁlﬁdli(—ﬁll’%{nlﬁaﬁ(_y heteri)clg/cllic ring
. al kox pxyal kyl, am noal kyl
nﬁ&@ﬁ?%@%}heﬁf%ﬁﬂ@ © éfr@@)}%laﬁ aryl al kenyl
cycl cpzahsl@ﬂrydbaénwmwda@tvﬁﬁocycl oal kyl , cyano,
al kyl, Surllflslfi@ is ngtarlngt ké}gd'
ii) N and R’ come together R® is absent.
10 In even still yet another aspect, the invention provides a compound of formula Ic, or

diastereomers or enantiomers thereof, or pharmaceutically acceptable salts of formula Ic or

diastereomers or enantiomers thereof, or mixtures thereof:
0

Ic
15 wherein
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis 1or2;
nis1,2,3,4,or5;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
20 heterocycloalkylalkyl, C;.Cealkyl, C,-Cealkenyl, Cs;-Cecycloalkenyl, C,-Coalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®,
~NHC(=0)R’®, -C(=0)NR*R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);
R? is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
25  arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one

cycloalkyl;
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NRARS, -NR6C(=0)R3, -NHS(0)2R3, -C(=0)NR4AR5, al koxy,
hal ogen, al kyl carbonyl, or hydroxy (-OH). 10ln yet a

wao poovloes2enbodi ment, each Rl i s independentl|y PCT/@BRI08/050723

heteroaryl, arylal kyl, heteroarylal kyl, cycl oal kyl,

het er ocycl oal kyl al kyl , G _C6al kyl, C2-C6al kenyl, C3 -
Céeycl oal kenyl , C2-C6al kyny al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het eRddayit| Qalsiigyl, C aSkalhoxy, aNKE| @yalkfyl roerN(Cha]éamn)g,wr R’ and the N

Sl LG BNy 1250 ol s ¢ Ry Tt e eyt rin

RatHinl REleasesRadicPRbin scRaeh fraln 0 ﬁqdlmdﬁ@endent ly H,

RI;Z ;r Qar% 'ﬁl Gﬁoe@gélege%m%/ 6} nal ﬁ%’lﬁ‘dﬁé;%ﬁﬁfﬁé 8r e{] R’and the N
to whydlthetakd dttachell Urthd 1@ geﬂedmamdhﬂe A5, oe@admbbred Beterocyclic ring

i ndependently H, Cb5- CVhSEeroar Cl1_ C3al kyl, cyano,
HAIPEE oSl eroaied) BHeH N.NRG( =0) R,

- NHS([@))I%F&ﬂlb@ﬂlmeﬁK &Gy Wﬁ@ﬁ&roe&ﬂl gyc&)afﬁ/l b hefelﬂd’cgﬂlszﬂkyl.
ch Rl is independently H nethyl, F, Br,
ni?ggF&ﬁi ?6¥FH%ﬁJ%M8HE *BYFPOI i di nyl1- 2- one,
-NHS@Q%%R%rm@&ﬁﬁ&htdh@ﬁbl pyrimdinyl, pyrazolyl,
cyanq, -C(=0)NR4AR5, fl uoronet hyl, or
pi pel(fl?&?t%ffhgé-e@ﬁgﬁm? Ethetﬁjf?ag'ﬁer enmbodi ment, each R
is i Ihdﬁpﬁdﬂdﬁﬂ{e]n)boﬂ'lmeﬁﬂ?hhy&ycloakler 3-

met h I|n1d ol i one, olidinyl-2-one,
B b e T L

25pyri m di ne-5-yl, pyrazol x nyI
trifluoronethyl, or plprIdIﬂy‘@r’gjtl
anothmmlembﬁmmmﬁmmomﬁamhARl gepe nt

In yet an even further enbodinent, each Rl is
.ndently . In still yet and even further
is independently C _C6alkyl. In a
uod each Rl is independently | ower
further enbodi nent, each RI S

i nde @ﬁﬁg % rﬂﬂrh%r &Pgolaiﬁllent A% pllle%yla&q{cﬂﬁlﬁ of each

Rl is independently cyano. In yet another enbodlnent
each IRe stilkyet figlbpenteditet. s @swlwlémr%ylnqupyram 4stlj | |
anot heg;) %kﬂa@aﬁbodﬁ%h ARk Phe% yl.ndependent | y

hal oG - C6al kyl . In yet still another enbodi ment, each
Rl is |ndepenQentIy G - Coal koxy. 5I even stil
anot tllleye e?ndelvrerr?ﬁlrthere %IgdlrF\I;Ient gls .endent l'y hal ogen.

N
In still another embodiment, A is C .
)
®
N/

In yet another embodiment, A is

In still yet another embodiment, A is

Q

In a further embodiment, A is \/o
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In a further enbodi ment, each Rl is independently
C - Coal kyl carbonyl. In yet a further enbodi nent, each

warboovm24saslependent |y hydroxy. In yet even a fup¢heB2008/050723

enbodi nent, each Rl is independently NRARS. In yet
still a further enbodi nent, each R is independently
-NR6C(=0) R3. 10l n an even fyrther enbodi nent, each R
is independently -C(=0)NR4R5. In a still further
enbodi nent, each R is independently -NHS(0)2R3. In
still yet a further enbodi R2 is aryl,
het er oar cycloalkg al kyl et erocycl oal kyl

1

ryl,
arylé?ﬁﬂf#“ﬁ@¥%@6ﬁﬁ9 HFWyﬁlsa l-al kenyl , or
cycl oal kylal kyl ; with the g i so that when R2 is
het er oaryl al kyl , the heteral kyl is not 15 an O or
N an%&en@%h%erﬁfo@m%ﬁt&ﬁ dependently H or
G _20a I'n yet st|II ‘a further enbodinent,

R2 idn axlgqncﬁawﬁyrtheramk«}dlmerﬁe@ smyegelybal kyI aryl al kyl

het erp ﬁfoﬂieﬁ&hlyddlmé‘ﬂf )é!l(ﬁ‘ll R QMhepeﬁHem@)y q! | eﬁ’ﬂ Mér@drﬁ%&ryla%lt h
t he proviso that whe i S heteroar

W%ﬁk}ﬂl ‘é’lcl@?llkylr %etfﬁ%tysﬂoalkylwhﬂr ei- fﬁpaﬂs.‘/i §z §F\"‘H@nﬂr CN and
&cy@%e%rl @{@6aﬁ<§rﬁ§7l alltust%ﬁ:ﬁo@aﬁdxyau@l %llgﬂk%painMLarb&lQiaﬁyl

even st et a further enb

Ww@aarayﬁrlal eye széfraﬂévpylalhylk@qteroqﬂ@lp@kﬁdwé%ahkxlwlﬁnyl haloalkyl,

I@Riﬁsall‘h{&ﬁb( (55@ti eNHng’)Lﬁl kd(l O)I@Rﬁﬁs acl]lkﬁg)yﬁalogg{ alkylcarbonyl, or
cycl oal kyl al’k In an even further enbodi nent,

H%@ﬂxsédyﬁloalkyl aIkyI heterocycloalkyl arylalkyl

het I | |
te I FEQZ{% tﬁﬂ’hlléy émr%)%[ en@ %%%% 1n8ggelgd¥ﬁt fl—al % i el%/atryl arﬂalkyl
lmtmdﬂ}dﬂkﬁdn‘b’@@BlkﬂnhetermchoglwlhléyleeQ@Aag}(lyl Ch- ﬁéééltenilll, Cyet

?63?&%6[‘ gzg g? Hil’ al]%(yéll]lgyla I’Yﬁ% kﬁ@l k@4\)(\%18)02111(@/1, Xr%no@arbonylalkyl,
heterocycle, arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl,
NR'R’, -NR°C(=0)R”, —-C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH).

In still yet a further embodiment, each R' is independently H, heteroaryl, C,.Csalkyl,
cyano, haloalkyl, halogen, NR*R’, -NR°C(=0)R”, -NHS(0),R* ,or —C(=0)NR'R’.

In yet still a further embodiment, each R' is independently H, Cs-Crheteroaryl, C.
Csalkyl, cyano, haloC,_Csalkyl, halogen, NR'R’, —NR6C(=O)R3, —NHS(O)2R3,0r
—C(=0)NRR’,

In a still further embodiment, each R'is independently H, methyl, F, Br, 3-
methylimidazolidin-2-one, pyrrolidinyl-2-one, -NHS(O),R?, pyrrolidinyl, pyrimidinyl,
pyrazolyl, cyano, ~C(=O)NRR®, trifluoromethyl, or piperidinyl-2-one.

In yet another embodiment, each R'is independently H, methyl, F, Br, 3-
methylimidazolidin-1-yl-2-one, pyrrolidinyl-2-one, methane-sulfonamido, pyrrolidin-1-yl,
pyrimidine-5-yl, pyrazol-4-yl, cyano, aminecarbonyl, trifluoromethyl, or piperidinyl-2-one.

In yet still another embodiment, each R' is independently H or methyl.

In yet an even further embodiment, each R'is independently H.

In still yet and even further embodiment, each R' is independently C,.Csalkyl.

In a further embodiment, each R' is independently lower alkyl.

In a still further embodiment, each R' is independently methyl.
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In an even further enbodinent, R2 is a
het erocycl oal kyl . I n anot her anbodi nent, R2 is

wa@eobabdgyd . In a further enbodinent, R2 is PCT/GB2008/050723

het eroaryl al kyl, with the proviso that when R2 is

het eroaryl al kyl , the heteroaryl al kyl is not, wherein X
is an 0 or N and 1. 5R and R' are each independently

Hor G _20alkyl. In still 2% urt her enbodi ment, R2 is

an aryl al kenyl. In yet an even further enbodi msnt R2

i s alcyotioatilyddihdoyicadhrR' g ihdapiventlyeaybodi ment, R2 is a

c ycl
ur t ?}12 #&X‘!ﬁ%ﬁer eﬁt&%{kerﬁfach R'is ﬁgep&deﬂﬂf Eh%%lk%ﬁﬁlﬁ 1.
CI Oﬁmktﬂmnoth&rmrrrboshmentamh lRéIs neimdmﬂsﬂml,oc Rgéaillsfl a
C3- |
G- r D e o, 2k IR b ool o
R2 i 4n evef @ma@my@hhmdinkeylt Fach K‘:umﬁz&abﬂdym)y)halogm a still
furt 8. yet a
ur AEFEARRA B LB B R ki 1
anot heyetefbtdr eredimeR2 cach Rs istisdependtmty hyiltoky. at I east
one 1.
ubst 112 it S el FORBIER} e
furt hleyetennlbmﬂm‘thmmbocﬂ:iﬁentseameéis nﬂdlepmdérmlyt—N@f’C( O)R3
gr‘rbo rll erlrrF Qvten furt erI embodlmaents galc &{ 1fs liIrE Beerlﬁently %? (SSEIIE{QRS R2 is
In a still further embodiment, each R' is independently -NHS(O),R”.
In still yet a further embodiment, R” is aryl, heteroaryl, cycloalkyl, alkyl,

heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or cycloalkylalkyl; with the proviso

X

w

7 l}%

that when R is heteroarylalkyl, the heteroarylalkyl is not Fle , wherein X is
an O or N and R’ and R” are each independently H or C;_ypalkyl.

In yet still a further embodiment, R is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl,

heteroarylalkyl, arylalkenyl, or cycloalkylalkyl; with the proviso that when R” is

X

P!

heteroarylalkyl, the heteroarylalkyl is not Fle , wherein X is an O or N and
R’ and R” are each independently H or C;_palkyl.

In even still yet a further embodiment, R? is aryl, heteroaryl, cycloalkyl, alkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or cycloalkylalkyl.

In an even further embodiment, R” is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, or cycloalkylalkyl.

In still another embodiment, R? is an aryl.

In yet another embodiment, R*is a heteroaryl.

In still yet another embodiment, R” is a cycloalkyl.

In yet a further embodiment, R” is an alkyl.



I 20l n yet another enbodinent, R2 is 0. In
anot her enbodinment, R2 is 1 In an even further

wepdode4sent, R2 is C-C6alkyl. In a still further/GB2008/050723
enmbodinent, R2 is C-Cdalkyl. In still a further
enbodi ment, R2 is G -C3alkyl. 31 In yet a stil
further enbodinent, R2 is p opyl, isopropyl,
tert-butyl, cycl opropyl, qobutyl cycl opentyl,

cycl ohexyl, or cycloheptyl In yet an even further
enbodi aeney fikBer anbodiopyt, R’ isk heteiokycloatkyl.a f urt her

e”b°g$§§M¥Xa dﬁ%m%%P?L%ﬂﬁkw'Sln yet anot her

enbo In still yet a further
enbodi ménther cRPoflimenty B is yhct@pyﬂylalklyh wath tlevpeevifouhdt wéen R is
enbodi nent, R2 is cyclobutyl. In a further enbodi nent,
R2 is cyclopentyl In a still rther enbodi nent, R2
is cyclohexyl. 10ln yet s urt her enbodi ment, R2
is cycl oheptyl. In yet gsgbodinent Ais
aryl; Rl is H nis 1; and™R S al kyl or al kyl.
ﬁertbré/a%}la]ﬁﬁ By ﬁé’ﬂerf)é%fdﬁiﬁ?lrls gobodi nent, I swRh&RXlis aIRb of N and
; nis 1, and C3- (8¢ cIoaIkyI or C _Cb6al kyl
5 R’and R” are each 1ndependently H or C_alkyl.

In still a further embodiment, R? is an arylalkenyl.
In yet an even further embodiment, R* is a cycloalkylalkyl
In a further embodiment, R? is a cycloalkyl or alkyl.
In still yet a further embodiment, R* is a C3-Cscycloalkyl or C;-Cealkyl.
10 In yet another embodiment, R’isa C;5-Cseycloalkyl.
In another embodiment, R” is a Cs-Cgheterocycloalkyl.
In an even further embodiment, R” is a ((Cs-Cscycloalkyl)-( C;-Cialkyl)).
In a still further embodiment, R’isa C,-Cealkyl.
In still yet a further embodiment, R? is (aryl-(C,-Cgalkenyl)).
15 In another embodiment, R? is substituted with at least one cycloalkyl.
In yet another embodiment, R? is substituted with a C;5.Ceeycloalkyl.

5

O
In yet a further embodiment, R” is .

In still a further embodiment, R?is %

In a still further embodiment, R” is % E>

20 In yet another embodiment, R* is O

In another embodiment, R? is § >

In an even further embodiment, R?is C,-Cealkyl.
In a still further embodiment, R?is C,-Cjalkyl.
In still a further embodiment, R?is C,-Csalkyl.



In still yet another enbodinent, Ais phenyl; R is H
nis 1; and R2 is cycl opropyl, 15cycl obutyl,
weymbopset vyl , cycl ohexyl, cycl oheptyl, propyl, POT/GB2008/050723
isopropyl. J Prr\prrc: r4 In an even further
enbodi ment, (R )fl iso,c)) CT\ft NR O -RL Rl, ORI,
and each Rl is |ndependentI¥ , | ower al kyl, cyano,
al kyl sul fi nyl, hal oal kyl 1koxy hal ogen, Cl1-
Coal kyl car bonyl hydr oxy, NR4AR5, -NHC(=0)R3, or
- O =01 R4 RS fiirichibbdiRe@OR is arvpely soprbm.trhrebutyl, cyclopropyl,

FEPEE oretyt St oo BRIV 2t eyl hal ogen.
NR4 R3y yet NRG\@@ :El@‘)l‘RG@mboNﬂﬂS@O}{é R3),r0m'i -C(=0) NRAR5. 32
I'n Sthll L hl §ye?£ e BY B0 dlIIlléIrl €5 153551883(;1' ment, R2is
5 In yet another embodiment, R* is tert-butyl.
In still yet a further embodiment, R* is cyclopropyl.
In an even further embodiment, R is cyclobutyl.
In a further embodiment, R* is cyclopentyl.
In a still further embodiment, R? is cyclohexyl.
10 In yet still a further embodiment, R* is cycloheptyl.
In yet a further embodiment, A is aryl; R'isH;nis I; and R?*is cycloalkyl or alkyl.
In yet an even further embodiment, A is phenyl; R'is H;nis 1; and R?is C;s-
Cscycloalkyl or C.Cgalkyl.
In still yet another embodiment, A is phenyl; R'is H; n is 1; and R” is cyclopropyl,
15 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, propyl, or isopropyl.

“I.r,‘n

\/\ ”{/ N\
O

. R!
In an even further embodiment, (®) 0

is
Y
P

T N Y,
LS TRe S

R1

5

R1 and each R’
is independently H, lower alkyl, cyano, alkylsulfinyl, haloalkyl, alkoxy, halogen, C;-
Csalkylcarbonyl, hydroxy, NR'R®, -NHC(=0)R’, or —C(=O)NR'R’.

"Ir,‘h

EQ—NH

each R' is independently H, heteroaryl, C,.Cealkyl, cyano, haloalkyl, halogen, NR4R5,
—NR®C(=0)R", -NHS(0),R?, or -C(=0)NR"R’.

1
20 In an even further embodiment, () is



5 , propyl, or isopropyl. i ndependently H, | ower

al kyl, cyano, al kyl sulfinyl, hal oal kyl, al koxy,
whadoogens23 Cl- 10 C6al kyl carbonyl, hydroxy, NRARSI/GB2008/050723

-NHC(=0)R3, or -C(=0)NR4R5; R2 is /-\1J o,, r CG-C3 HQ

>N al kyl; and R6 is a C3-C6cycloalkyl. -RL (Ri) In yet

an even still further enbodjjyrent, %in 1S 1S, O k-NH

N Rl ; each RI is independetitly H, heteroaryl,

C _Ce6al kyl, cyano, hal oal kyl, hal ogen,

5
> O
In still an even further embodiment, R? is g > , % , g , ,
IO
\—I—/ 6.
, or C;-Csalkyl; and R’ is a C;-

Cécycloalkyl.

In still yet an even further embodiment, RZis g > , % , E E>,
5
OO
5 , , propyl, or isopropyl.

J‘E/\—R* HJEN\_w E—i/\\_w
In yet still another embodiment, (%) is 0) ) 0) , Z
N
RANTET WY S NI 5 G PN
R1(/\__/N_R1’ E_IKN/_R | %E/\/ ’ o\)j ’ g_\/_wj N 2_\)\'?1; cach R! is

independently H, lower alkyl, cyano, alkylsulfinyl, haloalkyl, alkoxy, halogen, C;-

2
%,
10 Cgalkylcarbonyl, hydroxy, NR*R’, -NHC(=0)R”, or —-C(=O)NR'R’; R is /D

2

OO oL e

2

alkyl; and R® is a C3-Cscycloalkyl.

n
H 3 H >
In yet an even still further embodiment, (& is is A k / , Or
—NH
SN
//N

7

R'; each R' is independently H, heteroaryl, C,.Cealkyl, cyano, haloalkyl, halogen,
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33 NR4R5, -NR6C(=0)R3, -NHS(0)2R3, or -C(=0)NR4R5; and
R2 is propyl, isopropyl, tertbutyl, cycl opropyl,

wa@eymbobsty |, cycl opentyl, cycl ohexyl, or cycl ohepGpke0s/ 050723

In anot her enmbodi nent, R3 is H, C _C6al kyl,

C _C6al koxy, -NHCI _C6al kyl, or C6al kyl)2 or and the R3
and N of the -NHC(=0)R3 grogp come together to forma
4, 5, or 6- 5 nenbered hetetocyclic ring having at

| east one heteroatom selected fromO and N. In stil
MR heVR b, MYAS(0)R8, dr SCHO)NR B efindaRTo4 prepyl, isopropyl, tert-

odi nent furt nbodlnent
RS B sk R sveloPerdt e b oont |
is - Mir@loﬂ{éﬁaﬁwamenﬂ,@@ms mml@gﬁpylf(ulraéhleﬁxyenmﬂdl Ualktyl O]R3N(c1
is - Cba yet an even further

%q%az Qféﬁ@ the ﬁg a %Bé@ﬁrNﬁEﬁ)ﬁegfmp SHRF IREHFer forfarm a 4, 5, or 6-
mmm)e%%ﬁafc%g h&QREat 1 QSO B terbRoth Q6188 ffbm O.andN.

6- menbered heterocyclic,ring having at |east one

het elbdtlomeée abodigent Bris 6l and N, I n anot her

enbodh §&BhothdRbmbstimMREC(FO)EBIkyIR3 is - N(CG _C6al kyl) 2
or C_Coalkyl, R6 15 is absent and the N and the R3

of t higa MjReCmbeyirsnigR dﬁﬁl e¥koXY-0get her to forma 5 or

6- ”@M%[lﬁﬁrtﬁ@%ﬁ[)&ﬁﬁﬁ%t'ﬁﬂlmcr@é\élkgig at |east one
het er oat om sel ected from N In still another

errbodim pregven fiRtherj egnbofjRETY Rbly RY(CifBalkg)- N(Ci _C3al ky1) 2
qﬂ%@%’f% eﬁgﬁﬁlﬁh&%ﬁﬁs&h@n@ﬁ% %ﬁégm'éh dRb 0& rg(éf ol

group cone to er t Orma
MERBEr@R’ heterasytetdter: o fnlgn ih'&\ﬂ pip-membeeklictapgvgclic ring havmg at

a sel fr 20In yet still another
le?r% %%emtm‘o“ﬁe RELEH e gliRB R3is -N(Gi_C3al kyl)2

or C3nacdat &yﬂaqdlrﬁﬁlt RS abaeRTC(=@RY RE iie-NYCaOgikyheorR3. (adlkyl, R®

A e A A A AL S e

ﬁémlﬁ&r&ﬁfeteédc%’lﬂnﬁg 0f8ng dtMeadt oﬁé hét&rozftb'rﬁ"s&l&ﬁed&mﬁ@ﬁl msnt
is -NHS(0) 2R3 and R3,is éﬁé» In a yet st
B

f u rt e ftﬂle%lﬁ%r SbRtimepy Rj i —Nﬁl—%((:@ N(GCsplkyl)z or C\ Caatky,
19 is 38t Kol theAPA4Y (RNR QG fNﬁétb% Wo%%geth@r‘]’tom or 6-

are each i ndependently sel ected fron1 and G _6al kyl
wemirged IRGrogpidictring hiyingatlgabtione htiegaten selegteddetmel. come

t ogetlﬂg t sttﬂ?arioﬁlre Iﬁaoﬁlme%t Es —%{‘E{Qﬁ]ﬁe‘i‘ﬁ ectl\ggoﬁ%ﬁg%l)bor Cs.

ring ving at ast oné et eroa
@atky\R® is mbsents rid the K und the R’ eﬁrbfodm N‘E}QfO)Hﬁgroup; cdhe tbgetheeto form

?—rl?re{hﬂlér}lld]ézlj Fslgll n)él n%%%'gfnopélpyl% one, or plper%nylklyone 30In a

In a still further embodiment, R'is NHS(O)2R3 and R? is C,.Cgalkyl.

In a yet still further embodiment, R'is —NHS(O)2R3 and R® is C,.Csalkyl.

In an even further embodiment, R* and R are each independently selected from H
and C;_ealkyl, or R4, R and the N to which they are attached come together to form a 4, 5, or
6-membered heterocyclic ring having at least one heteroatom selected from O and N.

In a still further embodiment, R*is H.

In yet still a further embodiment, R*is C,.Cgsalkyl.

In a further embodiment, R’ is H.

In yet a further embodiemnt, R is C;.Cealkyl.

In another embodiment, R%is H.
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In yet a further enbodiemmt, R5 is C _C6alkyl. In
anot her enbodi nent, R6 isH 34 In yet another

we@nimodr4sent, R6 i s absent. In an even f urpPdEGB2008/050723

enbodi nent, R4, R5 and the N to which they are
attached conme together to forma 4, 5, or 6-nenbered
heterocyclic ring having at_] east one heteroatom
selected from0 and N. 5In ¥ still further enbodi ment ,
Rl is NRAR5, R4 and R5 are each independently sel ect ed
fromlwemmtlkaylemb(aimdem iRpsand the N to which they are

at t acfrl;] gn eVl HEthEroe%ﬁth%{en R‘;R eas ﬁ’to éfh]ﬁﬁ){hef alg%{g%ﬁgcﬂ%me

het erocyclic ri one oat o
togdtleeg toefdrmf p 6, N 6 memberbchhq‘v@bcyg][lq idg havihg pttlpst one heteroatom

is NRAR5, R4 and R5 are each
S% tg%gﬁﬁen%qy ‘'sel ected from C _4dalkyl, and R4, R5 and

t he N ¢ grilliitiod chedjmanteR 'ds NBSHeR @oiRe ateaget ihdmpertdontiyOselected
L0 20, U FOTOE NG BLARY B R Bl .
gto-hémiferadtheerocpeto odiz g at Riastioge haB{ro@miRA&REd fRdn l&n d R5

ar N ‘gf?%e st%lpgﬁl%&%ﬁﬁ{)%}{leéteke& 'N?{@’Rﬂf RO ng'_}'{s %@ea@tpl?lﬁ%%ﬁdently
@tvbt@di From 6t alkyli awd R, R Bhchthe Ni th Iwhy:étthea n@tah@qhefémmpgﬂefm fo
Qu L t é; 6- é{é % dé& hét&%roé}}dflé Hr%ﬂaa@ﬁg ggl'eﬁ?&ﬁefhe@mﬁﬁ)m s’ele!:tgd flom N.
enbodi meaen still fughds embedimerst R i Q(e{))léR?Rjrlﬁwd R’ are each

enbod or 2. 20ln a yet still a further
ln%eréderrﬂ?nsteleareﬁl:ﬁgm%{or 2 Wth the proviso that when m

i s 2,In&Rthesemigtdinmat, nyid 1, 21 B 4a0r even further enbodi nent,
mis Ir} yet another embodiment, n is 1.

In still yet another embodiment, n is 2.

In a still further embodiment, n is 3.

In a further embodiment, n is 4.

In yet a further embodiment, n is 5.

In a still yet a further embodiment, m is 1 or 2.

In a yet still a further embodiment, m is 1 or 2 with the proviso that when m is 2, R” is
not methyl.

In an even further embodiment, m is 1.

In yet an even further embodiment, m is 2.

In a yet further embodiment, m is 2 with the proviso that R* is not methyl.

In yet an even further embodiment, n is 1 and m is 1.

In a still further embodiment, nis 1 and m is 2.

In another embodiment, n is 1 and m is 2 with the proviso that R* is not methyl.

In yet still another embodiment, n is 2 and m is 1.

In an even further embodiment, n is 2 and m is 2.

In a still further embodiment, A is aryl or heteroaryl, R' is independently H,
heteroaryl, C,.Csalkyl, cyano, haloalkyl, halogen, NR*R’, -NR°C(=0)R’, -NHS(0),R’,or
—~C(=0)NR'R’, nis 1, mis 1, R?is C3-Cgcycloalkyl or C,-Cgalkyl, R is —-N(C;.Cealkyl), or
C.Cgalkyl, or the N and the R* of the -NR°C(=0)R’ group come together to form a 5 or 6-
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WO bab/0BRRB23 s not net hyl .

In yet an even further enbodiment, mis 2.

In a yet further enbodinent, mis 2 with the proviso
251 n yet an even furt hB€T/GB2008/050723
enbodinment, nis 1 and mis 1. In a still further
embodinent, nis 1 and mis 2. |In another enbodi nent,
nis 1and mis 2 with the goviso that R2 i s not
nmethyl. In yet still anothet” enmbodinent, nis 2 and m
is 1. In an even further enbodinent, nis 2 and mis
BemBOdhegereylclring hatihest lestvodhereniatom Aelecederopt NoR* and R’ are

%gﬁ @%%ﬁé/e]nﬂy @lec{ea ﬁlo C&? %F‘HA or'ﬁ(‘;g}gﬁa&lg F\}f%%élwhich they are
atﬂth@:@@aiﬁg ﬁgether NHS('[@)i 2R3 pop-me@be®) hmaslchmnmgﬁaﬂzi,ng i least one
AR B Bt A Bl i e g

ctOIrtet@g’dR@CB—@)aR%ngr oup cone toget her to form ab or 6-

35 mRTbeeth RELELARKELG. AN MRVL RL BT 0780 is2, and

Rﬁd@p@ﬂdémﬂk}yos@l ectkgtl fromH and C 4a| kyl, or R4, R5

and thbgi.mhgr enwahl Rqélar fR! @g—f (%Cdg %g?lﬁﬁ TPis Olgﬁté'l fhd ﬁQ% Cs-

d hetero I’ ring
(Es@a@@alkyﬂler (Ene@eemmldnthseﬂoem‘éldtﬁrlemtmethyhd R6 is H or

abs e q} t anV\év% futrljﬂgr e%[bgéflhl%gt il !ﬁ?etcte}%beﬂ 13 oﬁg ?onFéoﬁxgcpsQFected from:

urth
md@ﬂmmpylplﬁemananw@ pmnﬂ@/clbpropylmleﬂ@ﬁmekwns #his 1,

ilo%e%y Lﬁi?ﬁ&’lirﬁ?—r\{hi%ﬁ&?ﬁ&kg%g&%ﬁletﬁe[noﬁ' ?r%sa—(l’_'l—(yl '

clc(b@lab'llpsplerazm lid)-@; phmylwcmproaﬂﬁnﬂmngnmanmc(Szv@lotratElp?plerazm-
B AP P R P Rt Mbor B B P
theadeychnepelompamok: geledt@dlopeonpiptnzind D421 s
@@gﬂ@é}oﬁfﬁ%lﬂ%a&bha Ydhs QA RERENL X101 RBY ip&EARpONE;
Wyredtlgheney irpisgéiCagiobutyl- Y fliagepamp herhy R-pgn | coge gyl methe g
SRR R L @ by losslopepimebanpres v s o
Inesophenyl)cyclopropyl]-(4-isopropylpiperazin-1-yl)methanone; trans-[2-(4-

1§1{1@r 6(1}41)0 Sérggﬁ]t (yll 1§Up%§)gﬁ eﬂémyllgl rﬁ@haﬂ&%néﬁfﬁt}{&;\& ! t%91¥|[2 (4-

anon propyl pt perazi n
E_lg@h@wyylhgy@lp@pp}@b(ﬁf1§qun)ﬁ@n)@ﬁ1@n 1-yl)methanone, enantiomer 2 trans [2-(4-
ﬁ?ogfggheéglcc%lg{rngggr Mfﬁgﬁglgé?ﬁ.z&'lmymeﬁ%none, (18, 28)-(2-(4-
brplaﬁ@m(lsﬂ)cwimwpy Fxsinboiyipiderazin= Inylapsihanpise f 1Rz PR)-@-(4-

/ ?%ﬁg%%g&&{l@qro%ll)ﬂ cyc1obutylé)1paerzaé1na1nylametha)norée tm?‘feln ﬁ Czy(C| op
@me eh‘agﬁ)gﬁeoarbonyl)cyclopropyl]p enyl}-3 methyhmldazohdm 2-one; trans-1-

{4“[@% dyélo&%’zlb QHM{é P'c&%ﬁ&rﬁr?)bﬁlo]ar%}?]pl{eﬁylW&M&ﬁ&%n@ HEPX-{4-

hanone:

[ﬁr(%?ryelphléﬂmpyr@ym bpatr gy pycloprans Bpheayyinghapesalzgnamidesfgmm(4-
%&:B@’Mﬂﬁ)erahﬁqrﬁf{ 1 [21 (gaﬁ‘rohdm 1-yD)phenyl]cyclopropyl} methanone; trans-{2-
[4-(1H-Pyrazol-4-yl)phenyl]cyclopropyl}-(4-cyclobutylpiperazin-1-yl)methanone; trans-4-
[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropyl|benzonitrile; trans-4-[2-(4-
Cyclobutylpiperazine- 1-carbonyl)cyclopropyl]benzonitrile enantiomer 1; trans-4-[2-(4-
Cyclobutylpiperazine-1-carbonyl)cyclopropyl]benzonitrile, enantiomer 2; (4-

cyclobutylpiperazin-1-yl)((1S, 25)-2-phenylcyclopropylymethanone; (4-cyclobutylpiperazin-
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20F! uor ophenyl ) cycl opr opy1] - (4-i sopr opyl pi perazi n-1-y1l
) met hanone, enantioner 1; trans-[2-(4-

wa-kasonegakenyl ) cycl opropyl] - (4-i sopropyl pi per azp@F&BY®HBO50723

et hanone, enantionmer 2; trans- [2-(4-

Br onophenyl ) cycl opropyl] - (4- cycl obutyl pi perazin-1-yl)m
et hanone; (1S, 25)-(2-(4-

br onophenyl ) cycl opropyl) (4- %§c|obutylp|pera2|n l-yl) e
t hanone; (1R, 2R)-(2-(4-
bybwﬁpﬁéhymh@thdpmom&mkﬂﬂn@ycﬁw@&#ﬁhﬂb@&ﬂa@ﬁaﬁh4yﬂﬂﬁﬂé-

@ﬁ{&g )Bﬁ“ lio-> gl)lé?éIoipLoégl éethan%? tra s- gl -Cyc b}ltg}?g)r%aﬁn_— ]?;}_ll)—[2—

(#dim;dphmyﬁazbdlproaylﬂm@h@neq tranalAs3 _‘Bromophenyl)cyclopropyl]—(4—

i Ol LB g o s saaleoron

<[a200(134190®y101>10b§t11by1h2pn1pd¢ amnné’-ﬁ [Ed4-6uryburdyiptrapnoepyl | phen

%é%)ﬁgl%cg?ln? ?}Hjén %ﬁani{uﬁf?&%&e trans-(4-Isopropylpiperazin-1-yl)-(2-

anxlwtquwmﬂhe&my& ppingoyér]lc yatsepilmpyopy Ipipetabian eyl g(2-

S At TSR0k HARIenM LU gl
woayIQ@clmyrepﬁbmz;mmepWazlr(ﬁe@ 14-Eaelotybipayaicobr opyl | be
RS b RS Brrd i incs s O oyclobyaiperseine -

dreboe it pheny{) el 2 op@ 3{kans)-2-(4 cyclobuylpiperazine--

et 8 mpL 5 g Bom | i o e LAgpEoni

Q@po@l)m@yjpyly@hwﬁdﬁpyma)lmﬂén be((trans)-2-(4-cyclobutylpiperazine-1-

SISO AS J A, o2
(alobywlpwbaripe- rb-|cgrb@Iryé)zyq]pgropyﬂ)p}(ezyl@@rrohdm -2-one, enantiomer 2;. 1-(3-
@5”% by ﬁ@ht&%@e&% nle ﬁb&d%b?g?zd o};&%ﬁ% ydfﬁbBﬁ&PgM LidRLRangee:
f(mntfqnwoildpﬁdﬁwn)vh%ré‘l @pbbptylp iprezihaheadonyty ans-

([g%l%ﬁrogﬁlﬁﬂﬁgb)g adzui‘f%%é’ Rh %ano n(grans) -2- ﬁl cyglobutylplperazme 1-

c[aﬁc(onyld(yglp@‘gpﬁlgbplpﬂa@@eaét-((ﬁgnsj_2 -(4- cyclobutylplperazme 1-

| I
%%?g%?&lo%y%\ﬁ (‘g)glgzray i %glr%g%%ghe 4 d '!rz?ns) Er(@@y?tldﬂﬁtylplperazme 1-
shobinyElperppy herzepyde] hetiopicy 2 rmiti Krasens oyl rprasnaind &y D(2-(1-
ﬁlﬁﬁﬂsrfﬁ- %féﬁppfgg%ﬁg? 5rﬁ@thd?lo£e y1)-(2-

enyl cycl opr anone, énantioner 1;
@rcaﬁsbl{fﬂplpgwn érw)l((ﬁaﬁ Bexhf prnmldlryi yL)I(@nyl)cyclopmpyl) methanone;
Qﬁ?ﬁ%ﬁﬁ&ﬁh&ﬂ&9&%&hﬂ§&ﬂ§ﬁQﬂﬁfm@ﬁﬂﬁ&%Hﬂﬁ%

trans cycl obut yl pi perazi ne- 1carbony|)cyc|opro
yl ) bevtiei @@odmeaws drpecgeg-to gtdeasyngypernpstynd sdiqsicgd from: rrans-(4-

%cztg)?félg)ﬁﬂerazm 1- ?/l) -(2- phen?llcycloprop l)methanone é4 cyclobutylplperazm 1-

prop eny yrr ol 1
YIHERs29)- Jflsmrzsdqy:sﬁloesﬂeylgbﬁg@plm frémali1 {Ad2{4- Cyclobutylplperazme 1-

&%OQ?WM))EM I%BEIQIEYA&}QH@MI}O)lQﬁlQ@ rtilag} @1 @yc%ﬁbylplperazm 1-yD)-[2-
rans cl obut yl pi perazi ne-
¢é u@mwny %l%@pbﬁwt&@em arti reies)- ?eﬂaqwlpblmélplpirazme 1-

(%I‘]:(O(l%l c@ﬂ%ﬂrogylﬁaénz‘éﬂﬁﬁie O}?%Xb-@l pﬁfn@ﬁlﬁeﬂﬁ‘)&%fn@ﬁﬁ}’ {g.cycl opr
opyl)bénzam'de, enantio

isonr @y fnircFaivs )y mgtaaneies Fre@h&2;mﬁ|1q@éma9ny})é¥01qpm%8ﬁﬂrl ) cycl
@%&ﬁ)ﬂl})epﬁﬁpﬂyﬂmaﬂe{nBQé Elgalnﬂorgerqnﬁanseﬁ[@rm 'c9mutﬂplp&aﬁr?é 1-

%siwzlbcab‘)erryp |bpezonistilgdraps-¢ A P-Hb iy yckapetybresEie) phenyl ) p
yrrolidin-2-one, enantioner 2; 1-(3-
((trans)-2-(4-cycl obutyl pi perazi ne- 1-car bonyl ) cycl opro
pyl ) phenyl ) piperidin-2-one, enantioner 1;
1-(3-((trans)-2-(4-cycl obutyl pi perazi ne- 1-car bonyl )
cycl opropyl ) phenyl ) pi peri di n- 2- one, enantioner 2;
4-((trans)-2-(4-cycl obutyl pi perazi ne-1car bonyl ) cycl opr
opyl ) benzam de;

4-((trans)-2-(4-cycl obutyl pi perazi ne-1-
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car bonyl ) cycl opropyl ) phenyl ) pyrrolidi n-2-one; trans-N
{3-[2-(4-Cycl obutyl pi perazi ne-1carbonyl ) cycl opropyl ] ph

wepybjposehanesul f onam de; PCT/GB2008/050723

4-((trans)-2-(4-cycl obutyl pi perazi ne- 1-

car bonyl ) cycl opropyl ) benzam de, enantioner 1,
3-((trans)-2-(4-cyc|obutylp%Perazine-lcarbonyl)cyclopr
opyl ) benzam de, enanti oner 1
1-(3-((trans)-2-(4-cycl obutyl pi perazi ne- 1-
Gemnpylb)ropdipbprydpytdlighehyic) Wrsm{s -{f1-(3- QycbetyIpiperazine-1-

RS B rodyneAdt i b AR £1bihiar2 e ordonuyipipgrging-1-

@rbOGYIWleopmleyl)bemzamdemmmomeaih,oB @Mtw‘sh&(ﬁ@[ﬂcﬂ@aﬂylmerazme 1-

S Rab b ab e el B Rt "B SPlbospieiabpe -

c;ampa}’ii)qyolnpmmjﬂ):phmyl)pmlidm horeeemahfiongd 1.caad tl 6B <(tranhHe-(4-

PR B BT R 2 g o
wmﬂmﬁmawManﬂﬁmﬁmwwﬂBUMHaﬁﬁhampHeSbnﬂﬁlnventlon
i ncl Lft%ﬁ v ﬂXdeps?osoﬁltll%lt %h%ﬂc%ﬂl% !?1{5'53 b fth% ﬁlje&%{ 1%{76%91&? Eo%ta%n one or
racemat €s of m Xt ures
mone whkad cdnfery, ghe choippotmrdgidfghe ihgentighmayedist uahmwbea@ﬂawdeas

f

%g%%gl}egé ort @%}e@%}%ﬁy FBQmQ or Bﬁta&éﬂ?{g Hlé] rug?m ?i?)ey r&psg f. 1nvent10n
i9elpdos any possiplf emnrl@mefma@terebym@ yatchess sr mmmscﬂpﬂrq:qf aif kthe

T A T

wdntomingpbdyacrapdr e Farel, b)hdnrab@rqumtcrgratpbwpcmrmlign offa tagpanate,

C
l%&gﬁtﬂf:sjlsof%ry%w% A %E@%&%‘Hﬁ% aésnoglé) s?/ﬂ‘ﬂi?e%‘?ces Iétﬁgsw based on the
mnm@mﬁs@nmﬂnéhudéﬁrany geonetrical isoner of the
conp
Fur Ry A be AT fha i oo aE0he biEcnrbh bl i as
gaeeimpa svesTst @ mmpir@ ofd 4 ih@nfcmfpaéiwn@s To¢ pegsnivpbeatipn includes
%ﬁ g@oménti)cal ﬁ&gér%nf thee %oragoun%ls (lftfoﬁﬂﬂuﬁal I ﬁl ﬁ)omﬁ%r §n q%ﬁltfgﬂ%r be
certaln conpoun he I nvention may exi st
wobyapédat thopresranysihaorhspdempasts tagtomges| of ﬂ?a@omp@mﬂsv@t @dnula L
0% B/okfe. Wi I'1 further be understood that the present
I hvention enconpasses all such solvated forns of the
conpdiuridslsgbe ﬂ&rﬁﬂoa that certgin cpiypougdgigfdhe ipgentigBmppeexist in
s%%I%Q %9&3&{)16&19&1’%!1 Qs l)vell h nsélpate(?fggﬂso "t \’V‘l"l @é lﬁfaerstood
formsalts. a resul en a compound o for mil a l,
thaf,the mese@mweefrlonl Q@qu@aﬁsﬁ dl suel salntddepraisiof thg gempounds of formula
I ef f) g80gg1d ncl udes, unless otherw se indicated, salts
théréof 1n one enbodi nent, the conpounds of fornula I
la, [he cepipuags of forfplady Ipﬂb;r%frﬁ/@’é@tcﬁ@ albq fprmgadisptaprasult, when a
&"fﬂp{ﬁnd df %rﬁlﬂBtI hl% rIb %Bgicq?f&“errea 'ﬂ)%ege% ! Q@dﬂr}gi?regée ch‘?l[ uﬁless
b, lc formsalts that ‘can or exa
@herwe dldtceted §®1rsah@60§nhv<me epybedifgnt.3he Qmoeméi@ﬁd@ fla Ib,
Jn%F}U fBrnl ?hahﬁaceﬁtp:all}a&gép%blel ks, In anotl% Qﬁﬁ(ﬁiﬂhéﬁt the compounds of
har maceut i cal acceptable salts of a conpound i
vt Hande awl/QrHc fosmgplfsahat cany, For examples heipsse to léolatahn%é purify
@PE@ﬁ&ﬁQﬁb&ﬁH&hﬁ@I§H@%ﬂ@69mprocedures wel | known in
the art. These standard procedures include, but are
not  IGeRereldd Phasmadeniicaliy agepnteble sahieofacampping ipfccardamg with
@Hﬁlﬁé £ieM byyhastsm &%Uﬁ%&‘gy us?ﬁgfs'{‘anééd $00& dufX ¥R kBow: Al the
amne with a suitable acid, sucﬁ as, for
égs( q;eétanp,m p@ped@@é@qc@dg@pﬁare ne ligfited jogfog example, the reacting of a
physi ol ogi cally acceptable anion. It may al so be
possi ble to make a correspondi ng al kali netal (such as
sodi um potassium or lithium or an alkaline earth
metal (such as a calcium salt by treating a conpound
in accordance with 5fornmula |, la, and/or Ib having a
suitably acidic proton, such as, for exanple, a
carboxylic acid or a phenol with one equival ent of an
al kal i netal or alkallne earth netal hydroxide or

r o o
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be converted to a pharmaceutically acceptable salt or
sol vate thereof, particularly, an acid addition salt,

wae nak/oas23 f or exanpl e, hydrochl ori de, hydr obr oreT€B2008/050723

phosphate, acetate, fumarate, naleate, tartrate,
citrate, nmethanesul phonate, and p-tol uenesul phonate.
In general, the conpounds of formula I, la, Ib, and/or
Ic can be prepared in 15accttdance with the foll ow ng
Schenes and the general know edge of one skilled in
wfeicatly barvdbmpound, sucic oy, theceph, tinalky emmetvitidssug@e acid, such
e{olr& Qxa ﬁel (@%@g&lagﬁ t‘i) gﬁ%rd %Hr é%glcsaﬂg\c/l%@éﬁble amo It may also
i'es pressures, nd Foth nconditi ons
hmy)sslléaubl rhake Iaeplseebcmdtngdll@y matae(sadh as salivmarpptasdainh, Ior hﬁnium) or
i
gn@?ka@é%éap&%%ﬁa%{)sﬁ%e bglcfgng§alﬁ§y%Tegt9ﬂél ?oo%ﬁ&ln%% Y &Id!llﬁg Iw?th
fConta héd, end/@llb beciyd guedy oadic pretoenytloaseldr praniplea carboxylic
r f:Q t
(f&% %ﬂg O?QIédgErb%eggggg&é?%ﬁ aplléal Srﬁeit?)sggﬂgél 8 re%hr{leqal hggromde or
ztllatziidm(qm]e gs, for examplden tteoxe' @mictioxgelobrectitaidy gaswwpganic amine

({sgcfhea'é Sf01I e%ar%ﬁl%;arc%gl?rgrbir ﬁl%g]u%{.efltni a2 &%ﬁﬂgé(ﬁln? ffol?ot\x;ea %9 ing
O an am no group so as“to p event the am no group
cfommmimalﬂ(plrfrg‘lcgﬂi@d@hhilquqseacti ons occurring el sewhere on

the g?gr& g }n%nt\/\’g E&ﬁboﬁgfln%mop&n&r Wi prohﬁulfif, Ilfgﬁg g?d/ %rrl(é may

Acce m ho- prot ecti ng groups, Inc
reaonyeirtad toeJthtamlacdhmpalbf)eawplable Sdmrrsolvpir: dreeof, pargcwrrbupsacid

RPN TELh Gk SRR AR sl
amient, plalmte,ctetrtratg, ogfratau plethalyﬂswehonﬁtgxanéXaﬂlpdrr@sulldloufft@t hane
type II?I%&EI%F ttﬂe Em! ?Su%ﬁpof( 13(1"4% %'%Iba%lwrﬁi%r 'i(fg S%B;Ergd f#s a

car ba rotective group I'nc 'S not
dceorilanee witly thefﬁaﬂwet)ga‘}vbmes agd bk gbdeydl xopdedeh ofme siitlediipghe art

oD 1naa%cor%a(ﬂge f?{ﬁ‘ﬁﬁp 'n%thoﬁ’ses%%hﬁ %&Vtﬁ?ﬁ?a%gﬁés ;thai?l RflowO Solvents,
al koxycar bonyl groups, such as, for exanpl e,
mephignrs ardsossl andrathet wagtiob uersitipoamborgdily brypgraed tyyone of

. e e -
(Ssrgﬁ%ﬁghal% L . %t‘ah?g%%{gg&l o1 ?01 1513%51 g%%g@@g%%ﬂk prepared by
aniseskidpdhin A ast. ﬁ]@exbwat,onalﬁ@bhmlq}lesmzr} bawnariel ed igtheprggaration of

é%)%{pio{ﬁ%g, fgreerx%inﬂl@,t\%/e?e the?‘ﬁl%‘engdiates possess groups suitable for these

techniques.

The term “amino-protecting group” refers to art-recognized moieties capable of
attaching to an amino group so as to prevent the amino group from taking place in reactions
occurring elsewhere on the molecule to which the amino group is attached. Acceptable
amino-protecting groups, include but are not limited to, for example, amino-protecting groups
described in “Protective Groups in Organic Synthesis”, 2nd edition, John Wiley & Sons,
1981. The amino-protecting group may be, for example, a urethane type protective group
(which is also referred to as a carbamate protective group), which includes but is not limited
to, for example, arylalkyloxycarbonyl groups, such as, for example, benzyloxycarbonyl; and
alkoxycarbonyl groups, such as, for example, methoxycarbonyl and tert-butoxycarbonyl.
Typically, the amino-protecting group is tert-butoxycarbonyl.

Scheme 1
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5 A conpound in accordance with formula la can be
obt ai ned by treating an appropriate acid chloride in

waecmongarce with formula 11, such as, for exanptEGBRVS/050723

commercially avail abl e

trans- 2- phenyl - 1- cycl opr opanecar bonyl chloride, and an

appropriately functionalized cyclic secondary am ne,

such as, for exanple, a coﬁgbund in accordance with

formula Il and an appropri ate base, such as, for

exanple, triethylam ne in an appropriate sol vent, Esuch@
 _AQexanpl e, dichl or omediane. Sche P 258t

fis “r accpr dnc MAth—fnrﬂnIa 3 ﬁﬂ%

d byOtreatin Negnpound in a o g wpt h

a IV, which |s]3$nerally commercig) | y avail abl e

for exanple, ich, with an appriopri ately

subst'ituted cycl opropanating reagent, such as, for

©kadip hbs piehily indR'aRQ acat atag: dsdefilk@ hpeRseree of an

appropriate transition netal catalyst, such as, for

40 exanpl e, tetrakis(aceto)dirhodiun(ll), in an

sppLopri ate sol vent, such as, for exanple, toluene.

tep 2 5 Co unds C nce with formulas VI1
Rrtnd PR vaas o B ot gt ST RerP e acid
@l dancadaics g’lﬂfl ﬁﬁlﬂd Ulh &S su¢h ag) dor karhfe, ke of@icf8lp @iddiablg
| under sta

car | dard condi tions,

TP 47 o ooy ERRSHS aRCPahp hernd S fiaatized cvetic
s‘eodddﬁx\y/admbysual@ heQl Fkr | Ief:a’lﬁpl@ A covhpdandun ;appd-apy Wil Bragh O and an
such .as exa é h dfochLoric aci.d. %OSte 3
WBIABHR B?eﬂu SH‘*%&?C %f‘élﬁle‘? W%Pﬂ WEE AR TP ORI R P Y é‘gﬁl? afydor
ehinplen®chldyméthenct r eat i ng conpounds in accordance with

formulas VI1 and VIII mﬁtE E quroprlate coupl i ng

reagent, such as, for exa
78 i /\

] e %(?ﬁ/answp2
ER“nWW \ ne %5fo||omed rea¢ﬂng with an
p

propriately func |enaI|zed cyclic seondary ami ne,
such as, for exanple, a conpound in accordance with
for om an appropLi & e solvent, such as, for

) N,d\l— di met hy) f m’dﬂso 4Slepv9here| n Pis an
0- protectlnj grégo is @ heterocycl oal kyl havi ng

n'|§Hﬂ and R, R2, and mare

% o
N m

(R; la (v Ib
n

wherein A is phenyl; and R', R*, m and n are as defined hereinabove.

Step 1

Compounds in accordance with formulas V and VI can be obtained by treating a compound
in accordance with formula I'V, which is generally commercially available from, for example,
Aldrich, with an appropriately substituted cyclopropanating reagent, such as, for example,

ethyl diazoacetate in the presence of an appropriate transition metal catalyst, such as, for
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5 A conpound in accordance with formula X can be
obt ai ned by treating an appropriately substituted

wa@bdoglo2gosphonat e, such as, for exanple, trinethgB2008/050723

phosphonoacet ate and an appropri ate base, such as, for
exanpl e, sodium hydride in an appropriate sol vent,
such as, for exanple, tetrahydrofuran foll owed by the
addi tion of an appropriately protected al dehyde in
accordance with formula I X, which is generally
compler tetirakis ageta)dahddalrh@) fin emyppfapriate xelpgit, epchld Abdexiamble,
tglu%? 2 A conpound in accordance with fornmula Xl can
e obt ai ned by treating an appropriate
cycl opropanati ng reagent, such as, for exanple,
§treg Eet hyl sul f oxoni um i odi de and an appropri ate base,
as, for exanple, sodiumhydride in an appropriate

Sahpoends, in gerottlams wWithrforhflag ¥aingnld &/ 111 damtet dbyeined by hpdeolgang

I Ltion of 0 N ce.
i h b Qs A, BB P R R B SR uncer
ftagwdand lcandi¢ions,caen lithemoliptdaixive dn tefraltydafohn/methgnoliwatempdianed by

g o Wi . )

Ly AS0 SRS Rl LA Rl Rafsaggacpe

l'i thi um hydroxide in tetrahydrofuran/water; followed
cidification wth an appropriate acid such as, for

%‘é%‘?rpl e, 1N hydrochloric aggod. IOStep 4 A conmpound in

Gaepudic ecopidaire fothrfuialaxXild dnddlaeanide oblainad breidic byatinge

%/(\)/I %ﬁﬂd@ % RcHRO ul?ﬁi fdn'ﬂul%? Yﬁ GhHE (Iﬁf‘@%l? ?Msp%%ﬁ)hg% %g?éehgent,

an appropriate coupling reage
ailarsp for eXmple7l-4 7 adabenzotringodez biylg-NL NN {igtramethyluronium

r ' r.af F N .
Sesibloob 5D MR WD LEh? e el Rylaob 3o Anin
llevdiHydichtsgprithoplagpropreatdpfungwael iZby cxtche spepmigryvintiie, syvh as, for
GARLRPI éoﬂ{p%hﬁﬁ ih H&S{dﬁ%%ﬁhzf&%u%)ﬁgﬂ 1n%n%§&8 %@J SOV QEh as, for
such as, for exanple, a conpound I n accordance Wt
dxemplg] 2, N-dimethyforamegdopr opri at e sol vent, such as, for
exanple, N, N- 30 di nethyl feplyp de. 42 A conpound in
accordance with forrmul a Xrv-—cam be obtai ned by
treating a conpound in accéyda with fornul &

with an@ppropriate aci de. as, for exanpl\g’~0O
triffuydghoacetiep laci d an appr oStapat e $ , SWsap 3
as, exanpl e, met ne chloride. St&p, § 5 A
conmpound in accordancefwith formula I/1c fan be

obt ai fed By treating & co und in accordanceWi th
formula XIV with an appropriately functionalized

al dehyde 06 ketone, such as, for exanple a compound in
accor dangk o fornmul a ,\in e presence of an

; ul @ X% Ain
r rig Agent , nsych as, _for exanpl e,
ri acetg% ide i hgzp.Léﬂ?ﬁlce of a
[ ﬂuantity of\aeetic acid in an appropriate
sol veRt, glich as, for gxanplygy 10et hanol at el evated

tenperatures. wherein Ais Aryl; Y isOhaI ogen or

trifl uorqgyet hanesul fonate; and R2, , R(iz,\\and m ar e
i naboveg N New2
N\RZ + ”1 Step6 m R
" (R Ilc

XV
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15Step 1 A conpound in accordance with formula XVl
can be obtained by treating an appropriately

wa ndpse4set ed al kyl phosphonate, such as, for erenpBe)08/050723

trinmethyl phosphonoacetate and an appropriate base,
such as, for exanple, sodiumhydride in an appropriate
sol vent, such as for 43 exgpple tetrahydrofuran
foll owed by the addition of "a conpound in accordance
with formula XVI, which is generally commercially
wivadih i @ dhmonprofegmgexapph &, a hatedicydbalkyShapngat 1eAst one nitrogen;
SRTPAMIE. KD AEELARIGRALLDRLI 3 XV 1 can be
obt al ned’ ppropriate 5cycl opropanati ng
reagent such as, for exanple trimet hyl sul f oxoni um
$Qdide and an appropriate base, such as, for exanple,
um hydride in an appropriate solvent, such as for
Axampiued indiceeddnyd wihufofrowla Secan bobitgweaicbylsseatitgen apiotbpriacehy

SR SRR 25 SR B e g 3

gptopiinte Hasbysuthyadr o gxaimply, @doonipduddinian agrauorganlsentydutthas, for

| . . . .
G Sy b OB L SBRRAUNA LR i BEk B
acewrdahglwttbfqnmahﬂmlech is goletabiyeamivyrcaby aiaflatdatrorofonixpmple,
Ns@ppropriate acid such as, for exanple, 1N
arochlorlc acid. 15Step 4 A conpound in accordance
mnth formul a XX can be obtained by the treating a
ound in accordance with fornula XIX with an

ARPHARLE B RcFOHPL WY K BRAIKD tan &%‘Bﬁm@@ by EQHin€ %Pl Hrilte
(7-azabenzotriazole-1-y1)-N, N, N N -tetranet hyl uroni um

PelopPIgBROISEIeRt Bich i £ cxpnRlp Firahy el fexapaspiodide and as

{pBfopBXBBRE SucNiseloh¥adipleS QialuaPHKladd A en bl RR Ao R, such as for
treating with an 20appropriately functionalized cyclic

gapplsamgthyl i exides fpll pwerkby thepddision bt eomprguedippensriingervith
R6eas stance with formula 111, in an appropriate
sol vent, such as, for exanple, N, Ndi net hyl f or mam de.
iteg 5 25 A conpound in accordance with formula I/Ic

be obtained by treating a conpound in accordance
Nicbpduad i'ﬂ.dca)rd%cél\wmlﬂ foafiula ;xmlrdaﬁ) bé adtgthad tfyulbaﬂolytzmg @dompound in

ound, or exa
SEBRa e R X0t P o BB P it g fonditons,
ICDlIt}Qtﬁiﬁ h@irexidlgia I‘[E&ﬂahy(ﬁfﬁm’iﬁ/tva{er (fé'ﬁo&ley 8 acidifiedfion svith k@ fippropriate

EHEILE: tof SRRl e SRR et ot iyl o are oo

Wi th an appropriate base, such as, for 30exanpl e,
otQSSiun1carbonate, in an appropriate solvent, such

ggﬂ—for exanpl e, 1,4-dioxane at el evated tenperature.

A compound in accordance with formula XIII can be obtained by the treating a compound in

accordance with formula XII with an appropriate coupling reagent, such as, for example G-
{7-azabenzotriazole-1-y1)-N, N,N’N’-tetramethyluronium tetrafluoroborate, with an
appropriate base, such as, for example, N-ethyldiisopropylamine followed by treating with an
appropriately functionalized cyclic secondary amine, such as, for example, a compound in
accordance with formula 111, in an appropriate solvent, such as, for example, N,N-

dimethylformamide.

Step 5
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15

WO 2009/ 024823PCT/ GB2008/ 050723 44 wherein A is aryl
or heteroaryl; Y is hal ogen or

wo eoobloeuseo et hansul fonate; Q and R are each  PCT/GB2008/050723

i ndependently H, G -C6al kyl; -C(=0)R, wherein R is

an alkyl; or Q and R are both isopropyl and the Q and

R al ong Mﬁth the Oxygens to which they are attached

come together 5to forma 5 Henber ed het erocyclic ring;

each Rl is independently aryl, heteroaryl, C2-

AB@hMEmyhuwaséﬁﬁtythﬁahﬂe%WVpMdmcamymabkEﬂyhganmmam&dm
n . [ r.ein

ﬁ (grd%e %Qﬁi ﬁo@g@% g(rlgzvﬁtgglg \%ﬁ%ﬁprpgera%lr sglgl?%(s' for %%a%ﬂbel trlfﬂugroacetlc

zwbhammeMM@ymmmebmﬁngdaﬂc@np@mm@nmnhﬂ@@amWQdce with

formula XX with an appropriately substituted boronic

&epd in accordance with formula XXIl, such as, for

exanpl e, | | | |

4 compopng isiceadanghigitih{prmyla §loxag be ftdwarddiydisatngyacpmpeynd in

M&rﬁ-ﬁ% &ith Ed?mhlla &1 Rﬁﬁleaﬁ %ﬁpr@ﬁna@e‘i‘y ﬁR&foQﬁfzh@&l&eh&Hé‘&%‘eﬁoh@ Ruch

nmetal catal yst, such as, for exa

gselor eamplerardoppesndiprseighica &)th Arma ngu Xnig By preggneeofan
QJ@QQE b@%@ydﬁ@@ﬁageﬁ" Q&h% forl eRbm [Iﬁé apnha ’Hla]eégﬁb@ﬁfﬁ e in the

carbonate, in an appropriate solvent system’ such as,

HTBSeNGs,0h Arttaly iclqupntity P hAseoMian A pRIFUREETS ISOI&‘%maéP@\ﬁé{ fapexample,

dRIBek Bl W& termd s 6 45 wherein Ais aryl,

heteroaryl, or cycloalkyl; nis 1; and RI, R2, and m

are as defined herei nabovéthemed 1 5 A conmpound in

accordance with formula X'V can be obtained by

treat|@ﬁ an appropriatel Y_s |tuted al ky? V% CHj;3
ph onateSt ych a X B, ] 0) {
ph onoaeeggfe n appropriate such as§££ér

ex e, sodiumh

suchygs, for exanpll, tekg@pydrofuran f ol d by t he
addition of an appﬁ%prlately substitwWed al dehyde in
accordanep with formula XXIl1ly which is generally

COMmTer cj a avai l able fro ‘orfigexanplzﬁkg?drlch

St ep 4in \qnc h .far XXV gafR 5
bg qbtlai ned by—§$§iﬂ ¥ B
ropanati ng reage such as, for exanp é,

-thylgﬁ%foxoniunmiodide aggﬁan appropri ate base
sucl as exanpl e, sadi um Rydride in an apRlopriate
sol vent, such as for

@4} \\Q'N~R2

T R e

R3

wherein A is Aryl; Y is halogen or trifluoromethanesulfonate; and R R®, R®, and m are as

defined hereinabove

Step 1

A compound in accordance with formula XVII can be obtained by treating an appropriately
substituted alkyl phosphonate, such as, for example, trimethyl phosphonoacetate and an

appropriate base, such as, for example, sodium hydride in an appropriate solvent, such as for
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15 exanpl e, dinethyl sulfoxide, followed by the
addition of a conpound in accordance with formul a

woh0v/0248eep 3 A conpound in accordance w th fpenGB2008/050723

XXVl can be obtai ned by hydrolyzing a conmpound in
accordance with formula XXV to the correspondi ng
carboxylic acid under standard 20conditions, e.g.
['ithium hydroxide in tetrahydrofuran/water; followed
by acidification with an appropriate acid such as, for
exapipl tetrahyMofwyarfolddwed by theaddion Gtagpmpound ic axvpdand with

/. i Ya ik b
BRESE Rl R Mot SRR SR AR G
with an appropriate coupling reagent, such as, for
Semdpl e 0- (7-azabenzotriazol e-1-y1)-N,

N’c&rnﬁ%una ﬁlte{c@tﬁ%bé/ W HE QRhHIXh G A lgel%fa%g rb?%r@atm@"aﬂ gbp%bnate

apgroprlate base, such as, for exanpl e
pmm@tm&r@w@tpwch As: ex@nnl@metwwfpémmwdw el an

Ryﬁﬁ@cé b&AL &hdh dsURE Eﬁaﬁﬁlﬁ' loagsth lﬁbdﬁhé fhaR W&Qﬁ@éol@éﬂt rk%eh as for

for exanple, a conpound in accordance wt
%mﬁ%ai chmpth)/l sulfoxidgnfoll pyseddpr theatdditiop o eepmpogitin a‘a@,rdafl%?rwﬂh
exampke. N, N- 30 di net hyl formam de. WO
2009/024823PCT/G82008/050723 46 wherein Ais aryl;
Y is hal ogen or trifl uoronethanesul fonate; and R2 and
e as defined hereinabove. 5 Step I A conpound in

A66apaN GeacYdridhcd VtiTohBuXXYK arCibhghca By Bydieigzikya compound in

treating. a_conpqQund in accordance th faornuf a

agRor ?nga%&h&w chﬁé%@@ PSR SLOOPYGF i awjﬁf %ﬁaﬂ

o bi€ifds| §.€ Ve @ydrbxidd eetRhREEORE wafer; 30l RP bY pidifitfion with an
cata

PROPIRE 0 PR D Rog-OHORO R SN RHeU (0), in an
appropriate solvent system such as, for 10 exanpl e,
g&ﬁidinﬁthylfornanide at elevated tenperature. Step 2

A compound in accordance with formula XX can be obtained by the treating a compound in
accordance with formula XIX with an appropriate coupling reagent, such as, for example O-
{7-azabenzotriazole-1-y1)-N, N,N’N’-tetramethyluronium tetrafluoroborate, with an
appropriate base, such as, for example, N-ethyldiisopropylamine followed by treating with an
appropriately functionalized cyclic secondary amine, such as, for example, a compound in

accordance with formula 111, in an appropriate solvent, such as, for example, N,N-

dimethylformamide.

Step 5
A compound in accordance with formula I/Ic can be obtained by treating a compound in

accordance with formula XX with an appropriately substituted compound, such as, for
example, a compound in accordance with formula XXI, in the presence of an appropriate
transition metal catalyst, such as, for example, copper () iodide, with a suitable ligand, such
as, for example, N,N-dimethylethylenediamine, with an appropriate base, such as, for
example, potassium carbonate, in an appropriate solvent, such as, for example, 1,4-dioxane at
elevated temperature.

Scheme 5
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A compound in accordance with fornula I can be
obt ai ned by hydrol yzing a conpound in accordance with

wo oooaiobe23XXVI 1 to the correspondi ng am de w t hper/GBR@I8/050723

catal yst, such as, 15for exanple
hydri do(di met hyl phosphi noous aci d- kP) [ hydr ogen

bi s(di met hyl phosphi ni t o- kP)l platinum (lI1) in an
appropriate solvent system %uch as, for exanple

et hanol /water. Alternatively, a conpound in accordance
with forngla | can be obtained by heating a Q

conpoungy M Nacgordance with (_I')e-r-uul a XXvil i

pr egem +Qng, Auch asgp 1f or, xarrpl\.g ~R2
pot um hydkoxi de |R%31_‘ akgohal~—sUC for "
exanmqmt'e, tert-butanol. Scherre 8 47 Ste A conpound

ordgrce with formMxil can be oth ed Py
treating a conpound in accordance wth mmula XX with

B RIORE bRt o b b, SRR o R D ag Bl cact

ﬂndepbﬂi‘dénw Hgélmlkgf -aeaRp mtmmat’ és dtallgmsi i aat Rragd with

i\%\?af{r%)ly gntg (g%]ild ﬁlal’o g%\%ih ﬁlé %ﬁgegg to \?%g@a llé X‘; H%iatltaclged corne together

N fdrdi Setihdralictcodgelanaglcagh Bl amidogendanitly brygmeteroaryl, Cs-

CRRERT G & &R R Ry SRR Sl T,

lexampbe, 1, 4- di oxane at el evated tenperature. Another

aspect of the invention is directed to a nethod for

treating a disorder in 10 which nodul ating the

$tept am ne H3 recept or is beneficial corrpri si ng

gggr]nnou% %ralcc% ance w1th o%lb:[ coc%e a?@amedb tr%at?eeadc ron un 1n

treat nent erapeu icaf Ve Amount® of At

dcefard:tnce)weh Goomplo XIIwale ﬂ:[oa“p@rdpgatttlg sfistitateld &otdogic acid in accordance

BHEPELERRT, i LR E TR B e Bl a doregorolgp 230 1m

mrasteemelmmessno@ rof aﬂ@ptapnate trgnsitive mecl catdyst,rsioht as,rfesexample

t%%%?gﬁﬁ%ghﬁ%?ﬁfospl%}l%pal dlu C(B)I’TQ,Q[H grtlj ap{?goé%gtt%%gs’%fa gaeas\Mfor eﬁlmple

proamgemoﬁrbwmdmtan@msromatajsobwntdwsn|snc1wh; fohexampler B2t i ng

Wmettﬁ )Etc]%a e/x% tgr agvarl%te e%I%rgr i s beneficial. At |east

formil a e] ¢ conpound may, for

exarrpl e, be useful to treat diseases of the central

nervous system the peri p@gﬁ I o dervous system t he

cardi ovascul ar system the—p'g}%’-n'onary system the

gastroi ntestinal syste orctthe endocri nolg| @i,

syst@fy 201 n one embadifeqt, at |east opd cegpound of
i at | east e hi gt ary ne H3 Step 3

| easT one

hl(z&a?fﬂmb H3 receftpr. XXV In yel) aksther
embodi nent, at |east one conpound of fofmula Ib
nmodul at)es at | east

Step 4 \\(_,)N‘Rz
m
(R1) XXVI

1 I/Ic
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250ne hi stam ne H3 receptor. In still yet another
enbodi nent, at | east one conpound of fornula Ic
wonaalatses at | east one hi stam ne H3 recept or. PCT/GB2008/050723
The ternms "nodul ate”, "nodul ates”, "nodul ating”, or
"modul ation", as used herein, refer to, for exanple,
the activation (e.g., agoni%% activity) or inhibition
(e.g., antagoni st and 30i nverse agoni st activity) of
at | east one histam ne H3 receptor. In one
Eh@@mﬁnemwlhamomebsmqchdkﬁompdumﬁﬁﬁfR?@mhuhaabdﬁkwan
%% Vel se agoni st of at |east one histam ne H3 receptor.
I n anot her enbodi nent, at | east one conpound
of formula la is an inverse agonlst of at |east one
§syamne H3 receptor. In yet another enbodi nent,
east one conpound of fornmula Ib is an inverse
Agonpaind ofacedrddneawith meulh XSt ¥rhme dHBiied b paing af hppropriately
' empodi td n f
Pt ARG ARG S, REBLuny® winRY) oRETAAIRIVIR &
dppsipant heeH8clr acioptample, sodiuni ydadoin e ppreedre i spigertt, suelt as, for
f . ' ' .
7 EEEF R ABERR R s HeTifion of f AR AR APRBL ErePhtadbae n
sadyddicererih formla|XedHt winpleis gorpdly wdmuabrefady avsilablé fomsfoan
o] of at 10l east one histam ne H3 receptor.
%ﬂ&ggtggﬁg}her enbodi nent, at |east one conpound of
formula Ib is an antagonlst of at |east one histam ne
eceptor. In still yet another enbodinent, at
A%@Iﬁ%ouga] & TRV 10 forhiAh RKVAcah Ge bbtaiBil ugwe%ﬁ@eanaag&%ﬁte
of at |east one histanm ne H3 receptor Anot her
Yrlop@PIBHIS 158504 el 2% forstdade. frgpethylwdfoxangingiogids andorey

:ip@r Phét@ Basg[égiéﬁ Al foPkatpR, {ddRet H}@Hd@ﬁl aRhpgr§fate sOREnt, such as for
am ne recetor i s benefici al conpri sl ng

%Wpﬁi @méthylﬁglqueaf%wﬁw tBofidiion af freamuonndia @grogtanes e
tiheal RPNy a therapeutically effective anmount of at

| east one conpound according to formula I, la, Ib, or
S In yet another enbodi nent, at |east one
ound in accordance with fornula I, la, 20 Ib, or

A Cofipyind) & ddS@6hnaswih ﬂiﬁﬁhlﬁ iX[KviItcan w obka@@aiby ﬁy@olgﬁﬂga@waﬁpound
I n acordange

ndePiPnicgh i ey <R gt Saprut B HaRLe P dgh epindad
doxeinphsas.y. laio hparoiee tﬂltﬁﬁhﬁﬁdifﬁrahm{ett&&llovﬁdby atigifitddion with an
e Pk SO Py N gL, organ

di seases, various allergies, tunors and viruses.

Step 4

A compound in accordance with formula I/Ic can be obtained by the treating a compound in
accordance with formula XXVI with an appropriate coupling reagent, such as, for example
(-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium tetrafluoroborate, with an
appropriate base, such as, for example, N-ethyldiisopropylamine followed by treating with an
appropriately functionalized cyclic secondary amine, such as, for example, a compound in
accordance with formula 111, in an appropriate solvent, such as, for example, N,N-
dimethylformamide.

Scheme 7



25At | east one conpound in accordance with formula I,

la, Ib, or Ic may be useful to treat at |east one
w@soeloeabs i ¢ di sorder. Exenpl ary psychi atric dpPeDGBe608/050723

i nclude, but are not limted to, for exanple,

Psychotic Disorder(s) and Schi zophrenia Di sorder(s),

such as, for exanple, Schi zzgqaffective Di sorder(s),

Del usi onal Disorder(s), Bri Psychotic Disorder(s),

Shared Psychotic Disorder(s), and Psychotic

Di sorde (s Due to a Gener alf cal 30Condi t |' ~
' Nan ot her Cog rder S N N,
j der ('sy1, U Wi g“e 2 5 s0) det (S

Aout Agoraphobla Pa c Dlsorder(s) Wth
Agor aphgbi a, Agor aphobi a W thout H story of”Pani
Di sorder(s), Specific Phobia, Social Phobia,
whrsas & vy Y ripirleder e Dilsgpaeihpsyulfongte:aad Ry widdp aig as defined
fSoheer (s), Posttraumatic Stress 49 Disorder(s),
Acute Stress Disorder(s), Generalized Anxiety
Di sorder(s) and Ceneralized Anxiety Disorder(s) Due to
@e&neral Medi cal Condition; Mod D sorder(s), such

for exanple, a) Depressive D sor der%@, (i.ncl udi ng
fba@mwd I s qrdsed with fomula Xandl en brmbiaine c@lg a/ompound in
d SRS HAR YorARH XY SR ¥ M Garons 1~ %agaot)suclms t@k a@h@re

Depressi on and/ or Bi pol ar 5mani a,  such

ancasy widepin fes) AFsCICe Ol YRTOPHET trasigion mﬁal Faga%tsusvh %% feed
fe@akh héy AladtRROL H4n\iBprBpridid 68LnPSRABEN as, for
and Jgﬁpol glrp FHE%EJ 801@1&)9 m agp s§D| sorder(s), and d)
%@Hleﬁ%ﬁh@éﬁw@)ﬂn@@ cppeleyated fasTaedi cal  Condi t| on;
Sl eep Disorder(s), such as, for exanple, narcol epsy;
Di sorder(s) Usually First D agnosed in Infancy,

dhood, or Adol escence including, but not limted

K Qompdind mémhe@me Wﬁmfo@hulﬁie&@mé@bﬂa&ed bPRMIRSy. z%glwa"oﬁig&md in
Learlfu ng. 10Di sor eri1 Motor Skills Disor der

BT Eib FBRBSOY ity wyresnorfipaamide VR ¢ é}e@b??ééﬂff%wuch as,
fol SQMPRMy8nido(dMnb@AbhRPhikRuL &did- k@ﬂ@d@g&f&ﬂﬂﬁﬂé %ﬁ Win@6-kP)]
Di sorder(s), Feeding and Eati n%r Di sor der ? I nf ancy
ting (fly InRiapRiARI¢E SO*V@@ SPfteBsaY e stT examaleEthepglitater-on

Di sorder(s); Subst ance Rel at ed Di sorder (s) including,

but not limted to, for Subst ance Dependence,

Aligeyiyeire cappewd “Sﬁf’&%ftdé“r?& é"ltilrﬁ?ra’)‘éiacléﬁli' Brrobtappg Oy Aertiae a

Wﬂpbﬁl{daﬂ@écordi&e/ésl'lﬂl(}ﬁﬁﬂu'lmaII%@th@pfc@Jnd@éf(aSs)Tong base, such as, for
Anphet am ne- Li ke) - Rel at ed

Anphet am nes
W@B&ed@ﬁa(sgym @?{fﬂflé? Ran glsphol, éHChEﬂSs")S]F gramplsy tert-butanol.
Cannabi s- Rel ated Di sorder(s), Cocai ne-Rel ated
Di sorder(s), Hallucinogen-Rel ated Di sorder(s),
I nhal ant - Rel at ed Di sorder (§§§“’;ﬂ$§ coti ne-Rel at ed

Di sorder(s)s, Opiod-Related Disorder(s)s, 0
Phencycl i o'%‘ ne~(or Phencyclidi ne-Like) - Rel at N

Di sopde(18) 3N an Sedat i we- . Hygpptic- g \‘QIN\RZ
Anxi &@ Dsoﬁer(s)—At-tentl ficit

20a Sr upt e "Behavi or NDsor der (s); i ng

-er(s) such as, for exanple, obe$ ;
Persohal i ty Di sorder(s) FREIuding. bu% n@t limted to,
\tv%en? quﬁjgﬁ Y 19?eﬁfﬁéﬁ bV ﬁlﬂm%%e&ﬁfbgﬁg %9? ﬁh 'ﬁ Bénd m are as defined
Disorder(5); Inpulse-Control Disorder(s

M¥@@$Q%Ws i ncluding, but not limted to, for exanple
Tourette's Disorder, Chronic notor or vocal tic

di sorder; and Transient Tic D sorder. 25At | east one
of the above psychiatric disorders is defined, for
exanple, in the American Psychiatric Association:

D agnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision, Washi ngton, DC

Ameri can Psychiatric Association, 2000. At | east
one conpound in accordance with formula I, la, Ib, or
Ic may be useful i) to treat obesity or being

over wei ght (e.g., pronDtlon of m5|ght Ioss and

o . I LY
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50 At | east one conpound in accordance wth
formula I, la, Ib, or Ic may be suitable for treating
wWOb@sgior4g2dy reduci ng appetite and body wei ght POTGBR008/050723

mai nt ai ni ng wei ght reducti on and preventing rebound.

At | east one conpound in accordance with fornmula I,

la, Ib, or Ic may be used tg 5prevent or reverse

nmedi cati on-i nduced wei ght gain, e.g. weight gain

caused by antipsychotic (neuroleptic) treatment(s);

Stapld or wei ght gai n associ at ed W|th snoki ng cessati on.

{ : '
zié g(,)rllﬁ?(ﬁl?la g?a%?og&a?rlg{;\gﬁlg %61% ?a%%ré % W’ t{r‘gltlggdg F‘H{lll(})%u}ld m
Newrdodegeh &mratla X Bitls ar @heropriExrls mdjsalrugcd compound, such as, for
%ﬁ%ﬁ@d e&ﬁ@%ﬁ@éﬁ X%oHal’?ﬁ% A& &ﬁn@%ﬂd&{?ﬁl %ﬁ%& gr%ge%cen%ﬁsl appropriate
Dere ot matal aahlystsuches, lﬁ@'@sqmpjutcogn@r {lsiodide, Withrstigedblet lgand, such
£ SR S S LA DR AOHLO o o
foostmnbephakiamicerbpatd immoppropniatd®irent sueh i, fdr ckammpe, 1,4-

[ , .a, Hunti ton' Di ,

ahentl i Bt Huntington o 0 sease,
di seadsethe(dvD) of thy i@mmt.iblem;idmaftd td e metiod forPaatkigrsinotdst in
ERFmbRTRE) nef AYESRL KERURr ANUEL 88 ARl 3%l BRRkng 10«

| emann- seas
WEdelgervied atimalnn neadadi srah rtrcatmmalarﬁhqrmeutroyllx FRichive mtmmf pileast

Qbbb G EER Gl 4P R A RS SRR ot o

Nfainghc Qoigliyt acwtabhpaltsrquul(amq dlasﬁgeorm@smcﬁmmnemeﬂv@mﬁm; or
Lrqente (AAM ) Age- Rel ated Cognitive Decline

%ﬁ%); &'gni tive Inpairenent No Denentia (ClND);

Mul t iAplleastSo¢ ermapmined inRegokdangowithsfoMide h de 1Y, PO ;may be used to treat

B HAGE P h e oS AU i MR AR oA R Scepror i

letinefecand. eét leamim)e; foila § Bl B, Syls cemponnd gph)foqqmle be useful to treat

nr

cg&[aéeeg I‘c}g@é‘é&h %ggﬁﬂ%%ﬁ%ﬁlotﬂe %454 ﬁ%gggs i dﬁEéH&hl‘S?a%cular
SIYﬁfﬁllnaTI’fmaltl@lplyafmﬁV@l fha a@annglteﬂmayWeﬁ@mo@fahmﬂgndemnmvglcawstem-
| eaStIn S’r(éeenﬁ)% gl 1&%@9 @H&Sfﬁéhﬁ‘r ) rﬁBJﬁ'i’alte% at teast Bne
| b, I'c may be’ usefu eat at |east one
h@@mmpﬁﬁlr@nmlt ory Disor der i ncl uding, but not limted
to, fh? 5no%ﬁgﬁ?ll)0%1me%§ Ié(plle!is't &%e%ot%?!)ﬁﬁ%? fo?m&l@/@ mocﬁ@dté% hcllt least one
i ncludes, but is not limted for exanple, Relapse
lﬂﬁmmﬁﬁgecwpm pl e Sclerosis (RRMS), Secondary
Pr ogr£5é 'a%{cs%hel}/léﬁlmd%&t 3¢ legsrt 0Rd &@%@mﬁm 15 ofRAYs at least
Progressive Miltiple 'Sclerosis Par ki nson’ s
Qlicdustparane %I@@P@re System Atrophy (MSA); Corticobasal
Dege'if?gtﬁlt lePahothF é}ﬁﬂoﬁﬁl%n%’ Gt I%PS&QHﬁbﬁﬁH NE ﬁah%lb?cmodulates at

Quil l'ainBarre Syndrone (GBS); and chronic i nflammatory
Idestryesl israning g3 poenyeteur opat hy (CI DP). 30At | east one

CoMpayp e h ARG AL arl‘l%%ul\MeE A &&fu’f%k@ by "nlRulatidh e@ﬁlsédcherem
may be useful to treat at [east one Attention-Deficit

rafvel toDfos exppinley Ehe BetvAU9T - SDREWIstRAtYinghoe ipibdiop (Pt @¥agPE-and
eficc Bmﬁfaé’u%%ﬂépfegs\{Qneﬁﬁﬁé}fﬁhé?m 'E-Ecas%&defs i nclude, but

are not limted to, for exan'p e,
In one embodiment, at least one compound of formula I is an inverse agonist of at

least one histamine H3 receptor.
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attention deficit disorder (ADD), attention deficit
hyperactivity di sorder (ADHD), and affective

W0 2@oNZBLS . At | east one conpound in accorpdBGB2008/050723
with formula I, la, Ib, or Ic nmay be useful to treat
pain; acute and chronic pain disorders including but
not limted to, for exanple, 5Wdespread pain,

Local i zed pai n, th|cept|ve§%a|n Inflannatory pai n,
Central pain, Central and peripheral neuropathic pain,
Cent dahnogirderpdinxne rakashenercogienind o &irmyla Centn alversgatonist of
BELANEL e aLapA: Low back pain, Postoperalive
and Pelvic pain; Allodynia;
Anestlmsa@a]apﬂmbm Iemb(oﬂsla@nt Galesdoyt @mpDysieg tfidrensladb is an inverse agonist
[ l.gi.a; esi a; Hyperesthesi a;
é&%%%%ggﬂ?%%mPgﬁﬁ%%%%&baln Sciatic pain; Pain
assodi sitlledt wiothier gytedinidng at 183t onecbugoung of unulpdt is an inverse
It j.Rterstitial stitis; Pain associated
%??%“%EV%%E?%%%%Héﬁ%%%g?e ain associated wth
ar t hii triogher @abadinass eclieat ew opinpbund St Eoanky hrsi aniagtagdPasi of at least
rheumatoid arthritis; and Pain
%éé%émﬁégg3%%%ﬁjcancer In one enbodlnent at
Ieasﬂnmm@wccmpdummtmhhatmmn@amwaﬂwﬁﬁhmﬁbﬂmmhmmn%wayﬂﬁ@t
cture of a medi canent for the
%%gg%néﬁ?&ng ﬁ%ﬁét one aut oi nune di sorder,
15ps e hdtanather emb@bmde,rat leatt @84 ¢ompdinsioaf d@mulaébw apgntagonist of at
g&§8&ﬁﬁﬁmmﬁg§yh£%)ﬁjsorder, neur odegenerati ve
I sor neur ol % ammat ory di sorder,
At t e stdeDefoibei ¢mbmdanedi, st lagst inesoBpdrand o formDh &ois demyerse
%ﬁgﬁﬂﬁaﬁ@kpmg%%%ﬁﬁgH?ﬁﬁaﬁ&bed her ei nabove. 1 n anot her
0 'east one conpound i n accordance with
f or mfingthbiemtmyliniyet ms‘edbsfa@meﬂtoldéomnttHMQ@r@r ofwlach modulating
e Bl MR RAL TR iR s ey iy sgminiring o
wirgolleleied amepl ip geadiog eich éeatmentavhanapeetiog by effetive amount of at least
Q 0 ME . olf ng guroi nfl ammat ory
%ggr f %%?%ﬁ 8(9&' g b(gﬁg Di sruptive Behavi our
Di so rl@leqf ancgler ﬁmboqyamﬁ, ad 10951’9 pokegompeistin beedrdaegeatithdbowds L, 1a,
oo Ehha g@@@gg ;@Qﬂ&kﬁgpt at | east one conpound in

accor ce W t Ib nmay be used for the
man quééqaﬁrrO@e efmppurdidiaeifanae Wit formple Ltlp.dbtotrbomaydfe uggtul to treat

At%&toné’&ﬁolﬁﬁﬁu% FMAS, £G4y %t&mnﬁﬁ% aRbALS ln%luqé g{ kot

besity disorder, eating diSorder, craving disor
lﬁ@mdd@tég@ﬁ@md@ joythri, Sor grefs. omelmrmsnlﬁmtaﬁm@ﬂay surgical needs,

é%'lléé%%%%aseﬂ&r%ﬂ& hIRRs eyt an@(/lﬁju R sruptive Behavi our

Di sor /'or pain di sorder escrlbed her ei nabove.

In stAt Ilqastyaé@ cappnetibin aeqekrbaeatiiit fornatla 1, éa &t opkanay dapesiid ¢
fddt QQ&QtrOQQB%hl%E BlsglgéﬁlﬁlxénﬂlgryWhﬁ%e%@fhe&%cl&d@ eout are not

manuf act ur e di canment he treat ment

linaigsitto, éereexgoﬁatl’@thnﬁmlélserﬂgr@a G@r Schyslglémleapwréeréﬁ)sm@ér for
&Qﬁﬁfet S/chﬁbac-f%g\%rDls&@ersp DeRkDRAl @ﬁsrordeg(g)aﬁh&g’sgdh&% ]gﬁ&der(s)

neur odegener ati ve disord er, neuroi nfl’ammat or

Shaged PeeshoticApisesAgr{sh wndRIYCkdtic Displerb)sPusse b @én% Aedicolr
&Iﬁlﬁfog%eme‘%ﬂg énﬁlrotﬁ%@ C n%rgﬂn%cﬁlgﬁﬁer@f %%&fewsd?@e[r@ Qlﬁ:lﬁ%y Qor

In another e di ment | east one CO ound

Xﬂma]@cl%?ﬁtfd?i‘@%d%ﬁs} Witheytt AngpraphobigpaniseDigereet(<) E@thtﬁrgéraphobla

ﬂ?ﬂﬁ‘éﬂh@ﬁg Wl@lo&leﬁoﬁ%@PMféBrd&%ﬁ §p'3<9ﬁ$ Plﬁfﬂar@&‘ial @flob@et
| éast one disorder selected fromcognitive deficient

PhpessiiiamphlseaDisordedple respelateddiisaadr(s b Rosiesumetig Stress
hyperactivity disorder, obesity, pain, and Al zheiner's
di sease.
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5In a still other enbodi nent, at |east one conmpound in
accordance with fornmula | may be used for the

woowfasbiire of a nedi canent for the treat nent POF/GB2008/050723

| east one di sorder selected fromcognitive deficient

i n schi zophreni a, narcol epsy, attention deficit
hyperactivity disorder, obesjty, and Al zheiner's

di sease. In a further enbo 9rrent, at | east one
compound in accordance with formula la may 10 be used
Pisordertre, ArareSitasstRisedafs), SenedizedAeritty Disordel(e) and Gatardiztd

§£ &% Dllsg‘?lé}(ﬂ%% é 69{?%? E\/Ieﬁ%!ﬂeé:otngql 1§ rh?md%%)Q&etr(lt V?uch as, for
eritient I'n sc of &
defmplei 4) D@y@@ﬁ\admovddr(y) (dlchxdmgévm; no(o bmsect tp, fopaqampleaMdJ or
Y ' f

B30 Bl B SEERB e s B B B o
mmﬁ@uwaabémﬁamnmeIﬂgﬁdﬂﬂwhwmh@mwanMﬁanmUMBn@moaxwewnhmmﬁ@
SRR a0, HEATIIL P Al bR ol s
IaiamrdgKSé Psy {o abdnert M@dlczld €pbndifign; ﬁgeplebaeltdm(ls),tsyc}dassbr deample,
SHER0 UFA  BAET ny ulodly ARRLI
hondmg, &ui dot hmiredge, fosedmplor Meh@l Rardétmot Rovers Gfndiome, Learning

' t d
e e R b i P R "
DW@Qmelp@)DIS(quT(@hWt@ﬁlonqﬁelﬁ andiylpjepfa@tlﬂeha\nqr Dlsorder(s) Feeding
%9%& 04 Iﬁl@grdergs_zggﬂnﬁ}{ﬂ/ (R%Hy cg{;(gl{)@%ﬁrgbeﬂéﬁ&ﬁer Pighc?éﬁ‘lﬁﬁanon
Risadertarfobstyce-Refatyd ﬂﬂmoaier(b) lméh}dnt& bmgetjhrﬁl@ﬂd te, Her example,
@E‘t%c%(ﬁegénge&f Sglbml ?\%{H‘Ené b Qﬁcetﬂgm&ﬁﬁf’i‘ts‘ﬁﬁg& % le@lhrawal

east one di sorder se ecte&lFron1cogn|t|ve SHE

AlolpdRiclatsp isordeds), Ampbaireipsyor @npmmnmbét@ﬂmat@d Dlsorder(S)
@Mﬁﬁ{e%ﬁdtéﬁl b Xorgérlé?) rc‘lﬁﬁabls%%% diisor g%j’éloéﬁrfe' IE@%{te e1glorder(s)

di sease. 25in st yet anot er e i ment, at
el icwogep distadedi DIS(EE@QL‘@} dznlont-Rlated Pioprden sk Nl@otmayxeb@d used
f I
bk, SRS B O BGRIR o] Al PRt RO
ldefridgrisarind Sedatiechi pppitce pi zanxwiatn%%ﬂ@tp@pisorémﬁén‘ttite@hon -Deficit
%Iﬁfljlé}hﬁtw@é e b'ls%f(fex )dEﬁﬁﬁ gﬁsrordeggesst{]fl ¥, f&%k 19 ragesrcy

zhel ner |sease Ph an-even enbo
Peaspoality Resordeit dnshdinignbud oetdimeiigd de fasicrdamiflo ﬂbﬁﬁsavq @orsmﬂswe
Isg?%ng‘lﬁy B%gglelf Qr In{phﬁe @Eﬁ'tﬁfl @ﬁstowegs)olfflc%l%?&lrsclﬁaﬁdﬁ }) "ot
he treat rrent of 'at least one disorder selected from
@@@dn to.iforeexeaple Epwpite’d Piserdéri Clophie awioa or yrarldis|despelyr: and
ﬁfaltls%rlll“ffa@)lgﬁf Lcit hyperactivity disorder, obesity, and
Al'zhei mer''s di sease. 53 A further enbodi ment
pr ovifd ésstang pithothede ryeluitds tigordeys Fdefmed efor exppplet hghe
Aﬁ%ﬁ%hﬁ{ncﬁssdcﬁﬁéﬁ ]ﬁ%ﬂ;%o@c% (Lgitgﬁstléeﬁ ll\fa‘fl{leﬁgf Megtg] I Disorders,

cogni tive deficient in schizophrenia, narcoleps

Ioveth iEdiion. gk kvision. Weshingtan, BQp/émareqan Phichiagic dopagistion, 2000.

pai n,a:and oAb g(!?l?ﬂoﬂﬁf 1n5610(9)|r(§19@65\%th BAEYE ih, EHJ Blt f&%ay be useful i) to

enbodi ment provi des a conpound accord Fornmula |a

et ohehEy GbeiaapYRETIHZIs (e gt PrBefim of ieizhs lsﬁﬂa%ma@@p@@t: eﬁwelght

1fo£s§’ L ERANFdeMe FEhih g e%ﬂﬁg bibrSGh bZRRR LD Ahpu RRE L LR Yavings
besity, attention deficit hypéractivity éﬁsor der,

@m drugs dpkicey. 2letioheRy appelizngaBasronutrients ar aenfdstential faddiems); ii) to

&&Qﬁ%&@ﬂ baiR{QY! ' ﬁ&ﬁcaﬁo& &HP&H ijsuﬂge@lﬁ)é'ng foQsshionfe EMI%)! Rrd/or

for the treatnment of | east one disorder selecte

W?@ﬁmébbﬁvaﬁﬁfﬂéﬁrﬁmgﬁt i n schi zophrenia, narcol epsy,

obesity, attention deficit hyperactivity disorder,

pai n, and Al zhei ner's di sease.
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10A still even further enbodi nent provides a conpound
according to Fornmula Ic for the treatnent of at |east

wor@deses der sel ected from cognitive defi ci enpCT/B2008/050723

schi zophreni a, narcol epsy, obesity, attention deficit

hyperactivity disorder, pain, and Al zhei ner's disease.

A still yet further enbodlnfnt provi des a conpound

according to Fornula | for bhe treatnment of at |east

one di sorder selected fromcognitive deficient in

schizowhﬁ®neananﬂndﬁkmqhbnﬁsmﬂ@bdmseb@eHJorkrmwAMQMhéhﬂn
dj t 9 [ nul a, |

R R e e R R A ST o P G o

ﬁﬂ@nwanggwﬂmvmldef|0|ent |n schlzophrenla and

Al zh t t '
or ov ! ot <BhBSRR S accordunge winlRom AT, B0, FEPRY SRR v
BoteneateRerst npflicgiontiedstd vonght diis.or gl erighiedagotasstd by emtipsychotic
L e e T
conpbupgt accomgdung it @cerdanee vath Femfilled, loHe, drieatyntentsefof to treat
égtlei@ t%ﬂg‘ &Q(?eggﬂeﬁa?(fgﬁ IQIZi%! %{%1%%] &{ﬁeﬁ}oﬁg%ﬂértaﬂ%q)lsorders include,
@Eﬁumbﬁemteéma deti elmmle pYldvinge’s Dascawst(hDY Jeorentia, eatch mfg:hdts but
I
e L R e
dragniid Bgkimemat DWQS@GP@mmetpncemmio paﬁ(mmmrm demyentia Wlth Lewy
: .
BT B IO EAL, I AT R B v
lmqrmdﬁseasedﬁvmli))s Frogtosﬁdmpmil daneniinBprkiosonai lypathilid), pregressive
éﬁﬁ%ﬂuc?écar ?e{fsgfgpéﬁ) Eﬁﬁﬁseﬁetﬁ%ﬁﬁeéiédé EB1sbe %&fn‘é&otaéa‘{e
east one conpound according t
degeneratian, [traumatic braye tnjuam OfH & demeritio girgrbstica, ;ﬂr@mfdédaeab Disease
;pﬁglg dlgﬁglgest é(?ngﬁtfvg g)eﬁélt %%@ﬁ&o}yﬂ%ﬁla?ébg Mﬂdrt% ggft1§9fngpecl{rrnent

iatric disorder, I sorder
@ﬂ@arﬁe@rAsswm Migmetiy dwpaiarent (ﬁé\Mbd‘&}eRﬁé&@t GQgeltwe Decline
K9%d
At ) e @5%11t%?5§e{11?£1§12[§5%é§1§%18?|(§§b %%tl%lg éclgrgsw Parkinson’s
Diseror G’@r)a postrettpiralipaibankigiosisme Bpntington’stisersebiradiephic lateral
QYL (AL§)° H‘ﬁ{olr Sehsh AGRLt B? 'l\%ﬁnélé’ s;?ﬁn%ﬂ?éhg’%mk .

nee SucC treatnent a't apeuti Cca ctiv
@%m’wsabbe@mrm@)@sl’m@rﬁ@l@@npr@mw&ala%@rsdﬁwé}am@afré Prngdreme

t t hod for
S b B R o B i PP
psy c Wit &astioge einepoperbin acesptagea withdfowarak fa, Ike gt kemey be useful to
tgéatsﬁrléélgtro’ne %ﬂginﬁ%ﬁbﬁ%ﬂg&der RHd elgﬁ H@trlﬁjﬁfeﬁ %, for example,

di sorder, neuroi nf tory disor

Mo ktiglstSclsrasDérSy whicherhDies buutp@ naf élrrBe@w@wf% epranipios Beleese
M{tfﬁﬁ Nﬂﬁﬂlﬂie gdlér&rl RM§) @ec&‘ﬁfaﬂ/\' Ik?l)é}&gﬁg h/ﬁlﬂipﬁ@éderosw (SPMS),

conpri sing adm ni s ering sai d ani nal

apd dRmapydogresitve Multipdg %Pé)@@ﬂiﬁ (BBMSy; Patkinser’$ @@a@mwmpl%?rystem
ﬁ‘@roﬂh??iﬁfr g%nﬁgﬁ%ﬁllﬁb@e&%gﬁ q"r%gesgl"?e éﬁfréﬂﬂtl@arb@resﬁ*%ﬂllam

even er enbodi ment provides a nethod for treati n%
Rarré Syadipme (faB S el chypiiganflammatory demyelinating polyneuropathy (CIDP).

At least one compound in accordance with formula I, Ia, Ib, or Ic may be useful to
treat at least one Attention-Deficit and Disruptive Behavior Disorder. Exemplary Attention-

Deficit and Disruptive Behavior Disorders include, but are not limited to, for example,
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di sorder, psychiatric disorder, obesity disorder,
eating disorder, craving disorder, neurodegenerative

walc@ongses neur oi nfl ammat ory di sorder, PCT/GB2008/050723

Attention-Deficit and D sruptive Behaviour D sorder,

and/ or pain disorder in a warm bl ooded aninal,

conprising admnistering to_said animal in need of

such treatnent a therapeuti Tal | y effective anount of

15at | east one compound according to fornula Ic.

AwroidrekfignboddarehDp pitantidedefwit ingtehrodvifyalisordee et Phig), and

%lf?e@t?\;e d‘?s%?de%' sorder selected fromcognitive deficient

I'n schi zophreni a, narcol epsy, obesity, attention

def i eitieabtyperaaqtonnd mwcaﬂ)lr@owmrh fopailnl, [a fid olc zipgibaresetid to
r [ , g

AR el o s PR SRR B e o TR o prample,

Widehmeadpeurt Lqralutesl pahfwideptecpapulntlarohataty pamaSentehgiR Oentral

rding. te. f
e B
mhriglrd epurslglaglotvebhck pam Rosigperative eald,e‘fuscccreé pdin,iand Pelvic pain;

p narco, , LV, o i i cit
&ﬁJHgES Me%l G c(ii)lo% %d&ea%&ﬁ%la,l [?%?%Wﬁ%@?ﬁ%??@wg%%e
Ypea%skhmlanﬂyb@w@@l, lsohemrl paing Sngdicipginnpimasnd amtesitvairhi ayefitiso
1?&?%(?3 gg{flﬁch#ﬁeﬂgg glg{ltla\?/e sg}lr% Eﬁtﬁtagg?agte@?vggmultgle sclﬁgosw Pain
@m@dn@thalctb@md Pmg agsociftod withh estdoarthr@isj fajin agecteiagad otithgheumatoid
ag,ﬁgg L, B PLin s@c\fe{t%ie\?n@caﬁggrhocj for treating at |east one
i'sorder se ected fromcognitive deficient in
schi i@ pierearvodimentartdoiaps yompived intagcordent@witth tormadet ingy be used
QYRE Eﬁﬁﬁf{a(}f‘%rt—: ¥t éjfn&%a%ht ﬁoptﬁk ReardRid oﬂﬁ&ﬁﬂ dRE butSinfhRE ﬁé&der
I'n a warm bl ooded animal, conprising adm nistering
psachohtandisaadler] aveniwadboler, satiml disprdert ereying disorder, neurodegeneratlve
. v f . . .
SRS Yo7 AR 0| S 0 i
@d@@ﬂiiwélﬁQrd?rrdeSﬁrlb@@ewlnﬁb@Wod for treating at |east one
di s orhg ﬁ‘[gl)th%? é:rﬁ&)tdﬁl%nt fLPIAE &%@oﬁééf&d%&dc&ﬂd%& \letH f(gm]yla la may be
schi zophreni a, nar co epsy, sity, attention
g or ﬁ@trmawmtu@wé amddiramapafon the gniaeimantof ef least ong adtpsl@alm
: y 5 rin
8RR A OLB o BOTRH RS, e 00
noedegeaerttivealisoyder heuseinilapgmaiony grsprdef, Agentioaddeficipangl Disruptive
ﬁ@ﬁﬁ%s&&& %g/'oplgalﬁ &isdcr&’err 'aysjcﬁ?éd%eremabovem ot her
enbodi nent provi des a or treating cognitive
def i di giangtiper s@htpdzmgﬁ,raé lwsi opgreomnprdin Becotsideas vethi formiula Ib may
&%RLfo?fh@ %aﬁ%‘,tﬁ}k 33 ?ﬁlk(ﬂ&nﬁegt 1%%9 tr@e[ﬂﬁlgﬁ of ét leagt%%g algf)lmmune
uch treatment a therapeutically effective amunt of
dgordeazpsychigires ctzf@rﬁ]@b Yhekita disordeli enging disdrderniang disoyder,
&ﬂﬁ)td Bergtﬂg(agsloﬂﬁp 'he&&ﬁﬂénqnﬁoﬁ dﬁgltdlaro gtt&ﬁ{on Dehait érﬂlg)ls 3pt1ve
cognitive deficiént in schizophrenia in a warmb
%@hawamr Digaydgnrandonppimdiparérr deseyibaddicremabayied ani mal | n
need 1 £t1115§lé'€ hholLatiiRMen? af BRI GREYIbGRL YRS HEEE WHE formula Ic
anmount of  at | east one conpound according to 10fornula
gy, be used for Be mapufyesyre ghompdisaneriforibprEprmpr o itdeast oqe
e{ﬁ%nlﬂglqnéc Qbordd: %ﬁ&dhﬁ%c‘-‘&émdﬁ '03&1‘[9 gfsbl‘a&e@attmé Bisorder, craving disorder,

schi zophrenia in a warm bl ooded ani mal | conpri sin
Iﬁé}fﬁd?ﬁ;eﬁre}tﬁ‘ieﬁi@@o}td@ §@Ar@n%1iﬂﬁﬁ1>ry|dw0%1@’eé“@ﬂwn Deficit and Disruptive

Behaviour Disorder, and/or pain disorder described hereinabove.
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such treatnent a therapeutically effective anmount of
at | east one conpound according to fornmula Ib. 15A

wa@aoblo24ses t her enbodi nent provides a nmet hod f oPCT/GB2008/050723

treating cognitive deficient in schizophrenia in a
war m bl ooded ani mal, conprising adm nistering to said
animal in need of such tr ea{ ment a therapeutically
ef fective anount of at | east” one conmpound according to
formula Ic. Another enbodi nent provides a nethod for
t r eathh mytiebesbddymann ablewarmrdompooddn @0adanvalwith formula I may be
RS h%lnpa ui%grp? %k? ﬁ%ﬁlc%ﬂgent R Itrgat%gét%?%t 143t (Ql%%gm%ers lected
suc rea erapeutically effective anou of
fadm cezmsgtve defeiamomp dunghgoie oradiotegsyt attehoomdelfiait hyperact1v1ty disorder,
. a rovides a nmethod for treating
%%Eeltg’f Ea% QS& AFZ\%%%% g?&tadagd ani mal , conpri si ng
adm i ssték atimg embodménd, aatvasahe wnpnmﬁdn ofcoslande Withdatmmitmay
Vv S
B RERPRE iRt oF nESLI, APRE LBty e W
eirbed frerbgpieveiaent a wwhizdnbigenfapnar¢alepay, iatieption é@iatylypt’macavity
r [ , rising admnistering to said
mr&ﬁ%lo%sg&%gg@qﬂd?@héﬁ%?%at ment a therapeutically
ef f edt # Gethenrmmbadineht, atleastems comprand mmocudtricaetiofodivlg L4 oay
Nas=le a
P b Raputaoner SFhE ool BERE RO PRI RO UL IEE
clented frenegzradi dnﬁ@tre i sqglzorthr@m threnképea [atténtiom deftbitdyperactivity
SR HERLTROL o ADGHAREUALER] |y 3O effect]ve amount
of at’ l'east” one conpound according to fornmula Ic.
Anot hepn @nbﬁmhmemnbomr@vm gdestonpeethipdnd graceqréaaté wigh formula la
19 ‘rs:eQJsgdji%}/the ﬂlaﬁlfg\@&rg} sz Bg(ﬂgﬁ%eﬁpfb%le t ea%?gm %k %ll&gt ong dlsorder
mnistering to sald animal in need of such treat ment
wlet:thé frapeogiica|deficieft ﬁree@hmfélrealmumtolwﬁy, attenitiom deficg migperactivity
SR Wi Qi gﬁhe?’%’ dfsé’arsﬁ“' al. Yet anot her
enbodi ment’ provides a method for t r eat i ng nar col epsy
i n a gt endshey ouibetlimerniting least oongpmipeinsgn acheidaiestva thi forgnudeolb may
l§eaﬁsgd f%pfhgﬁlamilfﬁctﬁ]rg?? 191Ed1§a%9t ﬁ)f ﬁ@%rg'%ﬁ%nt %F at least one dlsorder
t herapeutica ective anount east o
slyaiod tronl cagmf@rediﬁﬁgertt o schizonlkeaial parcaBpsy, [attgngipn é@ffmtlhéperactmty
[ t for treating narcol epsy
(iﬁ%gp%gv\og?n& &Enb%{%gﬁﬁaarg%ﬁ%%gseconpr i sing admi ni stering
t o sai ghothsi erabodiment @eldasp pneggmhoundempageidancg with formula Ib may be
&s@@fo@el%%ah&ﬁét{lr)é o?g fn@&ltzén\fe%t f’%?ﬁfé @tteatﬁlfent%'f a‘J 19a§§(5ne gﬁ?‘rder selected
compound according to formula Ib.
e eddintien ﬂefm@mndelsmhmkf@mfemy, titfcaner dﬁécuﬁbyp@@mp@;dlsorder
MS@ Xi@lﬂﬁ&rﬁ&‘i%’se%@' mal , conprising adm nistering to
said animal I n nee such treatnent a .
t her dpeukyetaothgr @ﬁHOémqnv et lagsbenstcoppoua i} aegerangp gith formula Ic
qg&fjfoiaﬁ:lg ﬁ{a{?ﬁﬂg\%& Qf e( ﬁE(!]wnﬁn‘J f%r thg- %gﬁg&ﬂ of at@éEQtQ)% Hﬁ&rder
row es a net or treating Al zherner's disease in
S&Iemd fromispgroesdlcBgienial schigenipmias hagplepdyriafi¢nsipe A¢fisy hyperactivity
Ghdhr ABETB! pali) LI SherSUff LT €at ment  a
therapeutical [y effective amount of at |east one
co npé@pfdevg@ iher qﬁé)oﬂlglefrr@@tﬁeﬂstaonp compound in accordance with formula Ic

may be used for the manufacture of a medicament for the treatment of at least one disorder
selected from cognitive deficient in schizophrenia, narcolepsy, attention deficit hyperactivity

disorder, obesity, and Alzheimer’s disease.
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Yet anot her enbodi nent provides a nethod for treating
Al zhei mer' s di sease in a warm bl ooded ani mal,

W@ oomneseng adm ni stering to said ani mal i n needr/cB2008/050723

such treatnent a 15 therapeutically effective anount

of at |east one conpound according to fornula Ia.

Still yet another enbodi nent, provides a nethod for

treating Al zheiner's disease in a warm bl ooded ani nal,

conprising admnistering to said animal in need of

such A fugbdremhbdimettipervalsea tangaiuhd/acedflmg tta Bemalad dortthegfeatment
. .b. LI

i REPe A AERRU MR CORREN DR A S B B

(Neiityeilttmtimsdeﬁbish,sepsecmwntyallsﬁﬂlemmlmabﬂ Airtieiched m ilingbe.

conpry r

suop AP SR R e ) SPirtpcBR) BB LEE R for e

taatrhepasitat pag ovodrpodm deletcldrodi evgnitive cﬂetﬁnwnlﬂ im sdhgzophrenia,

{
1??(?%62?}{; gﬁ #t%ﬁ‘?ﬁ{&ﬁ ﬁ%g&%% ;[}I {)r@%)?&)eg 191r andrAqﬁl hﬁ'eg disease.
war rrwbsttiﬂddt@d:r embatirhent promdes esqongoadlrmmr@ngmﬁmgmﬂmlbs@ e

N
faggotepbya obesitR Biteyigion deiwit heperastrpoddiseedet, ppimoandddsheanaristdvoxic.
f t t '
| gr a A\';vsg@ ﬁ'v%?ﬁég%éégﬁgﬁﬁﬁgﬁ %fdv‘?deé oo P%fr?pﬁ)ﬁﬁd: ké‘rhﬁ% %oglio%ﬁlg § for the
tecaingenaofi atrkehst ope diecasdbr @efleogqgld?qmt ¢0gm{t1m@¢lﬁtﬁcant n schlzophrema

1] ol
%ag%%eg%gﬁésgﬁort%ngﬁ Ile?%&lfh%[% Pp Itﬂnélsog’(%t %% %g?lzah%otﬁi'r] s disease.
enbodi sidinet forthy icdbedimeniptdvoids 4 @nnnome(hatcp@rgmatq il ﬂi for the
tgeeafrﬁe%r b¢ a% Qiaé? %Ree&?o%lér \sléléc},edqi‘o‘?lp&%ﬁﬁwé &f@legﬁ{l Qahpgoplﬁgﬁg and
ani mal , conprising adm ni steri to sald aninmal In
Aekdmefs dwets. t r eat ment a therapeutlcally effective

am) u n}sno%er %b(ld%ﬁe?htt ﬁ@?a{fﬁgugﬁoﬁ%ﬁﬁé&?%ﬁﬁa f %mﬂ!a featment

A st | rovi
qrf@t hmﬂ ommsorctee setldcreg feamt eeamifipdediefitain schlzypmraa:mdﬁlﬂgmmer S
digg@rder in a warm bl ooded aninal, conprising
a n1n|ster|ng to said animal in need of such treatment
a t hércapwthc galpddimenf prevités\aecompondtacepfdieg to IFela@tla Wrfer the
t?e%ﬂl?e%‘@ﬁat RG& Qﬁﬂ&igﬂ?& Qeléc(Perd'H'blngcolgﬁltlves@i’igﬁ &%ﬁ?%
provi des a mnet or treating a pain I sor er in a
Hlahamerty dissded ani mal , conpri si ng adn1n|ster|ng to said
ani Myle, difh AGEL egfbogaufeﬁt OGRS TeBhpAnk REEAREYS &yl for the
effective anount o | east one conpound accorglng
et ef o least one disader aelestdddromesrisoidly néadicicpirio ¢hirehrenia and
Rehhad-§ flader eating a pain disorder in a warm bl ooded
ani mal, conprising admnistering to said animal in
need Asbtheyratboglimeat previdesa mohod fesrtgplangtat teadt bye atdiapupe e
dﬁg&)élje@ tps&fhlaﬁ{c (115%%I‘ 09&?{ QSEHQIU gnQ&Q&HQ' &Qvnligodlgo%ertml a
et “anot her enbodt ment provid

Wétqdwnffr@tiwetdpse 1, Agpreinranmatetly slisprder: Aittﬁﬁ@n\ﬁlfﬁhﬁ mddb@rep}we
BIHa B DiGRIR rdnﬁ/'op 1 AAB M $ £HARTbIbRied Qilnglala Qérﬁfﬁ'lsm
need of such treatnent a therapeutically effectlve
whrpueringfto sid pamaltin aerd of Bieh Gertaicrd e disrapiwigahoefeet ipmgunt of
dt lPeast’%n@EdnllﬂoufldJécE&@ﬁlg eadiient provides a nethod for
treating a pain disorder in a warm 15 bl ooded ani nmal,
conpricsinegicaemiodinmeproyigestionalhiddoriratieg at jagstveeenigimmune
cﬁ&b@&br fc%ﬁam’c%so?de? %Sésﬁ? Q%ﬂd&aéa}u}{ &fsérg&t éré[x@n%ad]%lﬂ&? of

| east one conpound according formul a In
W@d@&%@mw@wrd% RENTOial A oY dleﬂﬁrdarn petiopDeFcifpndrRib g
species including, but not limted to, for exanple,
humans and donestic animals, such as, for exanple,
dogs, cats, and horses.



10

15

20

25

30

20l n a further enbodi nent, the warm bl ooded animal is
a human. Anot her enbodi nent provides the use of a

w@oomosds i n accordance with formula Tin ther apgT/GB2008/050723

Yet anot her enbodi ment provides the use of a conpound

in accordance with fornula la in therapy. 25Still yet
anot her enbodi nent provides_the use of a conpound in
accor dance V\/lthforrrulalb?‘htherapy A still

further enbodi ment provides the use of a conpound in
Bdeopddheedan antyof gaimdib@ddr n 4 warmhlgp@dey animal, comprising Yet

. n f t. . i t i
a?%lﬁ%%g%é tg %m{] grﬁr%{%lpgg%?%%ch r%&?%%rg %gl}etrz{ggut#%l%{ %Feect%le amount of
ardmastfoae tammuod aceormditc@mevis laf or use i n therapy.
AS h

or g%ﬁﬁlygt%lgtﬂ;l& enfo (%m%ﬁr %Vl#@gg;ﬁ%ﬁ%d Ifo% ﬁm ‘gle%égg e autonnmune
d)mmﬂqr,a]sxchlatrﬁﬁhsorder Ob(ﬂilty dsorderotaneg dlgcprb@dqrammg dla)rder
rfe%%%éﬂgraﬁd% JRGHRAS g e\l%rgzﬂorg %gs%era Alttem & ’Deh?ﬁ I%rt%srglgtlve

C, harnacéu tion of formilatio

E@nﬁpmrsﬁlﬂgdea,tanﬂ/eamn dlBIEdGU: mmwmmblmdeﬂ aninml, aonhprlsmg b
a%ﬂlq&?[%mlﬁcto 5 S(%/ arﬁ%%lglg g%eeﬁlto§ 511%1; %gatl%gr{%%%eqaz)n&etlcél’ly Vﬁf{eﬁtivae tamount of
atéQStonomnmnmcwﬂmg treloewtld hal | y active conpound
sel e%tn er( ﬁlﬂﬂ%r eﬁl%O(ﬁIn%Lt 5)93%({&93 method fﬂr (ﬂegtmé at least ?ne autoimmune

antldepressa exa
disrirdari ppyaplatrivedisopdvn ohgitn disorderpeatipg dlﬂordfm qrahmgﬂl%mder
&eh%ﬁk%%g‘g@i%%’lso fs hwraﬁhe{}ﬁnat&?)&%mdgr Agu%tl%ﬁ %e’ﬁ&?and Disruptive
escl tal opram dvoxam ne uoxet i n
Bﬁiayipla]ﬁlmdeu pdappaindierddr sroécwmbbbdaczdedl ammab ptmlprismg e,
iGAER 10 G ARLLA Rit Lok Q8n trE‘a%F%%‘ﬁ%Pa%e tggﬁ %fﬁ"cﬁd%%moum of

phenel zi"ne, protriptyline, ranelteon 10" Peboxeti ne
#t diastlono tcarpousdiceging heforngdn ter al i ne, si but r ami ne,
thi orAn%@l)éteérﬁ%ﬁﬁne { ﬁ'?\%he%%@ﬁe &%reagn{%aal% I%gsq Bge disprder selected
trim pram ne, venlafaxine equi ents and
idbmremtee difesan i yl samquh@nnasr@rmkpsa olzpidly, ﬁmnab@dqué hgperactivity
&1513?&‘? %fam and Allee Ihér d?s@&sk: ey \QM ﬂ)lﬁéd‘ed %ﬁgl @tﬁnﬁpr{sfﬁg administering
exanple, am su ari pi prazol e, asenapl
toerid pejow ldlnbed o SIfCépiue@mJ@m a thearrisairalte pifasaye 331110@@3}5 iaplgast one
%Iﬂ{ Q &ragg@&lh e forq%k%g[nzapl nes, 15di benzapi ne,

i'va pr oex, roperl fl uphenazi ne, hal operidol,
i | operet @j@ﬁ‘@r embyga]pﬁnhgrowﬁ@mm]@mlzf‘prntéeatmﬁﬁt laagtonedisorder selected
fP rﬁ‘@&@ﬁiv@ﬁ ﬁo‘?e%{ fn@@ﬁlﬁ leéﬁl’a rB@Jon;ESﬂ attéﬁﬁ@ﬁlﬁ’éﬂait ﬁ%e%tlwty

enyl but yl pi peridin pi hozi pro | or per azi ne;

Wéfﬂqr,a)@mn@d Alzlgrymfusal@ﬁ@e insewarlertded ag ko $qnigising administering
t%@ﬁ? Q& {ngpiﬁ 'neédl'Hf Qﬁc'h%gthlréﬁt'a tﬁ&lﬁ&{r@aﬂf Bfoctive amount of at least one
trifluoperazine, trinetozine, valproate, valproic
@aipdundageasding o, fOIZm%?rIa& done, and equi val ents and
phar @ﬁ ?Qttaln&ﬁérl e)ﬁb@tﬁﬁn'e?ﬁ%ré (F;Erg befbd ?&%ng%{ @%@Bﬁetcﬁs(oﬁ»er

t her eof (1l anxl ol ytics, such
wheatah frem cagmpriﬁﬁ@ﬁé in Sahla@nhr@r?egarcm @b¢satz e*ﬁm’i@g defzpatd

IB%EIQ&&V% %fs@r%ler ?&H}E An@& iz iR EXQTR if o WA Bﬁ%@édaammal comprising

al prazol am epam bentazepam bromazepam
Wlﬁtz@lgéﬁfal%mwlrl@ﬁ@d of ush Hedmertn therapegis f@ctwe amount of

£da@rodi @&ﬁ%%d Heordny R RZFPAM, di azepam estazol am
fenobam flunitrazepam flurazepam fosazepam
A still further embodiment provides a method for treating at least one disorder

selected from cognitive deficient in schizophrenia, narcolepsy, obesity, attention deficit

hyperactivity disorder, pain, and Alzheimer’s disease in a warm-blooded animal, comprising
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25 | orazepam | ornmet azepam neprobamate, m dazol am
nitrazepam oxazepam prazepam quazepam reclazepam

wGewobesre, tracazol ate, trepi pam temazepam PCT/GB2008/050723

triazol am ul dazepam zol azepam and equi val ents and

pharmaceutically active isoner(s) and netabolite(s)

t her eof ; (iv) anticgonvul sants, such as, for

exanpl e, carbanazepi ne, oxcarbazepi ne, val proate,

| anot r ogi ne, gabapentin, topiramate, phenytoin,

sirhostenigrd sked aramal iegeeid wasvehtrsataend a I@pipartivaleaffer el ampunt of
tLV |te(s) t her eof ; (v)

a2\I(feza %1t Og?reoff&{sgﬁﬂ%)rc(gaﬂg tg%éﬁg as for exanpl e,

donepemihkr, en@@tlmmemméqs anmn’tmdtforneatmgl owgmtwegiwﬁciem n

L3515 AT LS 30, RUAL IRARUEARAL L AP o
el k¢atrsom 1 thetapertiaglyedfectivd amgenvéatfiast dnheorrosad meerdingfto
ﬁ%gn[ 2pyram dal synt pons, such as, for exanple,

evodopa, carbidopa, amantadine, pram pexol e,
r opi et mlogher g&bogmhqndgowd@men@mdl foetreatuoaveniphd dedicient in

sf&i&% nha% %%%%dhaﬂ %aﬁlgﬁlglﬁr?siir_(gégdﬁlérﬁ%%ngq(k 00 8l in need of

one an
tuolh tr@pom)l thealbphlaalB' dffa¢tiviiamonts of aidastiane compougd wordmg to
fhn@a 1o Sbenztropi ne, biperiden, orphenadrine,
pr ocyca[ i dine, and trihexyphenidyl), dopani ne reuptake
| nhi iatl (wt@nothmmbaditnagmmes a migihod fur treatmig opgrativs deficient in

: |
PRI BN Mk W Bl ool AR Bl Bl Fnced o
Bich freagméng o fherapgicalyc fiveivabobutt o & )lcastvar e@ﬁpound accordmg to
&wﬂlg ym grai ne therapies, such as, for exanple,

triptan, amantadi ne, 10bronocriptine, butal bital,
cabergwilli fm@her dnbddhm)apqoh@mmﬁbod fet teqatingp¢ognitive deficient in
i
%blgﬁqﬁgégia!op 4 %ﬁl I%) é)t%g%’d aqg%al B g&%l#g?%dﬁﬂ:lst%{ 99 La.ll(fjeﬁﬂmal in need of
soolh gatméndp dnrapmmltyrqffp@tafn amam!i ogefudaytaine nQrspoan@:Iaccordmg to
Eﬁmmceut ically active isonmer(s) and netabolite(s)

r eof (viii) stroke therapies, such as, for
ex anpfﬁ@thea brobodiment prozicled ametbod fpdveagB@obegint in @@ta}‘rnélooded
e o R A ol A A ol BRI gty
Afvativeemabie] of ptd¢as) one jsempaynd according t¢ foxnulgdi nary
i nco : i
dar aft Sraey s HRBARL FEnaSHAR A% ol Qo REACHL e o yarm-blooded
desdlproamiipag adeayistatingtp said prippl iy apddroé such rtremlﬁlntnébﬁrmutwally
SRERZ Mo §Gkds] GG Found b IoBAARID rorflNLOST 1.
terazosin, tolterodine, and equival ents and
phar Pt geitanether eylba@tnﬁm@rqu@ﬁ*e metipd & dresriog /bty tney(vggrm-
El&ﬁfeﬁ %{malZQ&ﬁ@nsﬁlg 'd&rﬁlﬁéieﬂh%:tog%g %m‘irﬁ?ﬁﬁ@éc?%f suél%‘th fit a

for examp gabapenti n erm pregabl
fé@f@@%\qwélﬁ ﬁﬁecaﬁ@larmmr et bsst preedompogisaceaadipg t@rfélﬁr(l%ﬁb Iband
met aboliitR) edbliRak pro(l?élés)a rﬁgﬁécpf%pttféaﬁﬁ\g (ﬂ%blﬁ/ in a warm-blooded
t herapi es, such as, for exanple, cel ecoxib, "codeine,
anired] fogmeiging edngpisteing th saif aimakiy noedief slich detimeR,a therapeutically
P RIRIORRQRE: leds EXR - Bh PR A& el TB thALA lIe | oxopr of en,

'um racoxi b, neperidi ne, nethadone, norphine,

napr éyoeher enbpdistahisovits e arciod e rearBrReEsplsRYy iR  ferm-blooded

Jn%eﬁ%iﬂ o BsinS MG LR to sMRhIRGO hibd o@agih %wnmla%gr;pe@t&quy
p armaceutl cal l'y active isomer(s) and netabolite(
¢ffseiie@mount of at least one compound according to formula 1.
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(xii) insomia therapies and sedative hypnotics, such
as, for exanple, agonelatine, allobarbital, alonimd,

w@pwmbar4set al , benzoctam ne, butabarbital, capup€TeB2008/050723

chl oral hydrate, clonazepam chl orazepate,
cl operi done, clorethate, dexclanol, estazol am
eszopi cl one, 30ethch|orvyno%1 etom date, flurazepam
gl ut et hi m de, hal azepam hydtoxyzi ne, necl oqual one,
nmel at oni n, nephobar bi tal, nethaqual one, m dafl ur,

m da2@t awhenérstmidamat grovigagondtionidor pemobarckpsyah 2 warm-

.ne, . ro. .

S R O Al R A I caent
therhenodadpnefttativedrndunsof as e bear dointpaind ezadrdpg oriprmula la.
zol pi n n

phar S av a0y BRSPS e R0b B 8RMine prsptegey g warm:
ltlbmieé afimal, comprising gdminisjerinpodaigdtaiyial mzeedf ssdigtra@ment f or
ARG, CALRATRASR! G Sl AL ARG SARARCHLbwta

Yn [ um o anzapi n oxycar bazepi ne,
guet |Pasmllrfmthev ethiprdoadng providéspr oé¢ticodafor tkatifa/ e @by in,a vaund-

i val.ent . . i cally. i ' d
ALY SR AP RIBLTRRRHL LB PSSO
therepeuns]ly Rectizx anpingof aglvedt onb@sippynddcegding tedfornafd lect
o STy BLAROPRIEDS T S
Eosiod ptinelnconipaising bdmiagering wisaidxaimat ingngd digndercatarvdy or
A BT s T O B AR ond gt o
very Yeoamogat @nbOémhnemrsVl(WLa@ﬁﬁ)thodén@rdam Alzlpmaerordigase in a
\gérﬁlt—‘tﬁogdle@k ]r com I‘lsﬂlg \éamlihﬂ%{‘lg? E)l‘ég %nl%?ﬂ%%ﬁd"&f%ﬁéﬂl trehtlﬁlent a
treating o ty Fassoci at e sor ers, suc
raprliely bifgtianaraeintefiag bast basewiipurdsyert diag tocfonnnlslﬂﬂal n

an al g}gg ?&)angtﬂgr eﬁfb@éhnﬂ@ﬁ]ctgp &Y&?E g‘leMlS& r fRat %I}&z}%ln@;@ disease in a
di vi Into prandi a ucose regu ator s -an
widrphHaoqskd @ro@ald eczeprismi pdriineieshg topPARNHNINaed efgudigesatment a
RS uﬁ(,sally fef%ctl %( hPof a?FéRger{]&Fr%oﬁMc?d}?ig T Brmula Ib.
ower I ng

agoni st s; ur eas sterol -

age ntPsstﬂl@lr@wr etgbodﬁrmnt emalﬁpi eemethtrmfpbtirttaéngAkzheimm digsAse in a

\Rf %{)&ahég 1(11%31 Eﬁfﬁﬁh ta%n?iﬂ%%eﬁ)f% h%{n%q Lﬁl%g%%f:g@ch%reatment a
¢raw§bmlly eﬁg‘ﬁ@wmwﬂmt lept oy QO@rp))undaicmrqheg wdpanubi ladi ng

resi Qmoﬁﬁ'ml é?n‘t%‘c‘lfn% tsg??gng%ta%étﬂz)g f@%@ﬁn a%tgﬁ“tp)n %§ﬁcﬂf geractivity

exanpl e, col estipo hol estyram ne,” or chol est

QsoTger (rbmzllrélshleqdyd animplegomrising ﬁ@rmnmeﬁn@ioni)lld|aﬁ1mab1ntne¢d ofguch

&é&%&?& ﬁl@r‘a{)euﬂpﬁ@ ﬁ%étf%‘ alﬂ gpﬂ lleagt oné?‘cdﬁlili)P ul((mc%rgﬁg mailormula L

transter protein) 20inhi nicotinic ac

der i Vet inpgher ¢rnbﬂdmﬁnh@f0§rlw m@h@ésretream aéf@wmnniaﬁ@blryperacnwty

(ﬂgo(l)&'lj o aswarﬁl lﬁaydte&) %ﬁﬁl%onﬁﬁﬁﬂg H&}{?mls{%gg%“s%'d anital in need of such

anti-coagul ant; an onega-3 acl d; an anti-obesity

Ii[(qqgn@p%,ther@g@ﬁcaélg effpqsive aneynd p%at le§$t@m ecaroped according to formula

Rhenterm ne, orlistat, bupropion, ephedrine, and

t hyr oxi ne; an antlhyperten5|ve such as, for exa

an angl oeteneiher cowpdimentinryidsn g yetod AoEpating it fo Cﬁn
%gﬂagck?@ esBrdbdin h %ﬁPBBBdeﬁ%Bﬁgl@ Qbﬁbmm@hdﬁﬂﬁﬁ&%@% $aid animal in
bl'ocker; an al pha 25adrenergi ¢ bl ocker, a
ngad efraplyireatagng & herapeusicatlyediactar phayef 2 leaéfrOéﬁ éqngﬂ%nd according
@h@ﬁﬁgﬁ; an adrenergic stinulant, calcium channe
bl ocker, an AT-1 bl ocker, a saluretic, a diuretic, and
a vasodllator; a mel anin concentrating hornone (MCH)
nmodul at or; an NPY receptor nodul ator; an orexin
receptor nodul ator; a phosphoi nositi de-dependent
protein kinase (PDK) nodul ator; nodul ators of nucl ear
receptors, suc as, for example, LXR, FXR RXR GR 30
ERRa, 13, PPARa, 13, 7 and RORal pha; a nonoani ne
transm ssi on-nodul ati ng agent, such as, for exanple, a
sel ective serotonin reuptake inhibitor (SSRI), a
noradrenallne reuptake |nh|b|tor (NARI) a

o o o, T

~R 11 \ s



10

15

20

25

30

inhibitor (MAO), a tricyclic antidepressive agent
(TCA), a noradrenergic and specific 61 serotonergic

waniwdegeessant (NaSSA); a serotonin receptor PCT/GB2008/050723

nodul ator; a leptin/leptin receptor nodul ator; a
ghrelin/ghrelin receptor nodul ator; a DPP-1V

i nhi bitor; and equival ents gfwd phar maceutically active
i somer(s), netabolite(s), d pharanaceutically
acceptabl e salts, solvates, and prodrugs thereof

5( xviA) stdiderites elﬁmdimanegnoivildgp aADkDd foutdatiasytichiom dekatpl e,

%{(EEI%{G)[{)?@ dﬂgfdelr{g % I&%{HP E &g]a?%‘lal g hes(i)r%yr%% 15@&1 g?o said animal in

weed] aff suph ﬂre;atraﬁm a éxquu@h:émeﬁeawd apbant obag éfustl ooabdnypoamt acgeding
Jo%@rgﬁ[ (;8) and netabolite(s) thereof; and (xvii) agents
use 0 treat substance abuse dlsorders dependence,
and winbther antmbimeh Oz oraties agnetifodrfordseating a@amrﬂis:ooteir mex warm-
6186%%&‘%%@ Nty [J?'Eirn? RlnfiSistelin % orsaUMnaPRLEOES su@%ﬁ%%ﬁé
spra I nergic rece st agoni sts, par
thcrapriug¢adly eﬁmvammagmﬁ ag fegst OQeecoglpomairaemrthg ttvé))rmula L
aC 0 g%%%h%r er{%bg[n?e%l[ Srg‘{ll lra(e}géot%dedr}gf treg{n{e'glg U[I;an{ eé ina warrn
lpihaiemgalt taairisipg a@nmw@rmg torraid (asﬁnahmdletfeqfawl trea@(esy a

{
&IH n%e%ﬁéa J}'@%@@é’é’rﬁo@{ bek 1e943 %%%‘&n%iﬁ)ﬁgﬂd%édré{g@& fb%rﬁ‘l%la
c onp&tHdst aooth¢r®n1bu<ﬂlmemt pravades angthod fdr bremng alpeingseder hor

h

L Db AR L RLGEL o B PR e
téragputiéatiz cifectiké drhounhoftah lsasi pic cofprpoimed(rding forformula Ib
accord

admi rﬁ sg{]lgﬁ eﬂ(_{% %Iﬂbdcd%éﬁltlhl%wdesaa!nlgetg%ﬁog tg‘%%?% }I;Jlr? %1%&& *?I?a warm-
ldomi@qi aiwal, cqmmnemg a@am@trmg\m sgid agian! eyehef sodh ttehnent a

@{Eida/ t
&Jteléaélé gffeé%l% Qﬁmék %alt }eﬁét gréect!oor g (s c\&ljmd’r(thhg%o fgmp.\?a Ic
| a IIlboneaand)p@lmenfethﬁwﬂbéloa@hﬁ aninzy s peghnimaliphepefior lmclgﬂma but
r | t

@ggﬁﬁ% ﬂﬁgﬁaﬁixa&'af% H&x%d&%ﬁe%f&@&%%‘lseiugﬂ {Yor%%aql{ Ubgs, cats,
dndtheseruscul arl y, subcut aneously, topically,
| ntr apagahbon b%@ihgw e bt bf&k@%ﬁﬁﬁﬁ g%ﬁln'ay
i ntrat hor aci al y, Intravenous I nt r at hecal
25i ntAmaber @modm@m mrpadds dlrd uge ommpmir@en Pcr@grdﬂmﬂe ovithfermula I in
hOLRLE S. I'n one enbodi nent, the route of
admnistration is orally, i nt r avenous| y or
i nt r arrbigethicagmipdiment proydes ted yse of 4 saanpapistin eecogfandegyifi fpanula
tin fh@rapy. b, @nd/or Ic may be determned by one of
ordlnary skill in the art, and includes exenplary
dosagtll apsuethe efrypdimenipravides B upy ofmcampund BpBc@Eancg With

fgm{iglbqggle pyka/ day, preferably |ess than about 200
y, I'hn a single dose or in or in the form of

i ndl \A dillhrthgr anbpslimend preyidesthewglofi gonghogadya aggppdanecswithor

ﬁﬂmﬁgwlﬁtﬂg P@n are fromabout 1 to 100 (for exanple,
r{}; body wei ght of active conpound per day,
et an even further embodiment provides the use of a compound of formula I, Ia, Ib,

or Ic in the manufacture of a medicament for use in therapy.
As used herein, the term "therapy" also includes "prophylaxis" unless specifically

indicated to the contrary.
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62 which can be admi nistered in a single dose or in
the formof individual divided doses, such as from1l

wo 0004/0r482s per day. The specific dose | evel apdr/GB2008/050723

frequency of dosage for any particul ar subject,
however, may vary and generally depends on a variety
of factors, including, but not limted to, for
5exanpl e, the bioavail abil i{k\/ of the specific formula
I, la, Ib, and/or Ic conmpound(s) in the adm ni stered
f or min yee biadbiodr embatimbit b icoryp@nd inl aeengddncowitattidn L,d4, 1, ked or
peci f | ol " d
R bl S Bt F o B G R YRR o
imatla bila, tthenddu bj regt he admaustaeticoncurgnidy, smdlﬂtarrwwtl)r, atquemially or
f
Ao R b P AR A o P RAEL e
@Hewinaceu_tl cal conposition conprising at |east one
conp : r :
b o S R B
Apotpiver cielfvb@ch nlem;prgnmezglddmgalalnp,mxm dulbkatiat, esc1talopram
[ : as
ﬁa@)é%%? {é‘%ﬁ gg&&??ﬁgﬂﬁ fanlu?e g)tseg)%rdﬁ é?s%@lg)oliggd npaprotlhne
phiarepaeenntriripilingy nd@@épﬁteatzﬂr@mm rhearlzihg andyigyligi fameldon,
f%nglé{u]i %%al?&ﬁ{’ gélég?lﬂlt J%H%Ylh(%j gl%ut?&mﬂgeaﬁﬁaﬁs%%t g,%anylcypromame
conpos 5711 0n CO ast one conp
taazednnd,anm@rmlnh Vﬁrdﬁwuhfa apdpeqaivellents alideﬁlgltmaowewally active isomer(s)
acceptable carrier and/or diluent.
%ﬁﬁeﬁ%ﬁﬁ% | géfyerrbodl ment provides a pharnmaceuti cal
conpdés) mitipWCb@Wprsu@x asgfomtxamplgsamidprekcarpmmrolenadenapine,
n a
EIQJXg(ﬁl Gi%e &MnH? ctn%guﬂwe a%%lo@%ﬁ*ne &hl(L g%lg{,] %dbelnzagmes

ar naceut i y-accep Pl er an
d\bﬂmtzmrre drbpdexmdreperplob Vivplesazinepktidpgdddl glopenidoat. ilexgpiag,

&&%ﬁaﬁﬂl@% I SO0Gh 3 Eoby nagng{)g gpqaglwzﬁlk Vel glent
I'n schi zophreni a cole esity, attention
Id@ﬁylbutrlplmyrpbm%pmomd@ er@hbmed?éme QAP Zireétidene, sertindole,
(Ess% {olaloﬁe ‘fﬁ&ﬁﬁa%@ Qﬂgﬂlxgﬂy ) e?&ﬂ@{jthﬁulfeﬂl)gine, valproate,
m ni steri ng to 25 said ani hm P'n need of such
‘fa:lré@w ﬁ@@htZOT&Plph ammatlens Pebdquivekpe sid ihemagompsllysichig ispmer(s)
e [-Tk S‘h{E sftﬂ!:xjfeé(f effective anmount of a conpound
accor Ing to fofmula |, la, Ib, and/or lc, and at
| east(iiippexiplitgsnackes fo amn}plml@esptrmt ezapizaned, benzadiegepines, and
lgalr‘tllfd?a%s such as, fdﬁ%&?r% 1%12§191|n' ﬁpr@%n%‘&l@ gérﬁ atlentaze am,
conposi tions inclu ut are not limte or
I@R@mpm bmsmemsbusmp@h@ﬂ@lazenars,ryéqreaebat@ cglprainﬂan@élde
S
S e ER R o B R DU IR IO, DG bl
la@éwmabrreet@apm ategrobaTedte didazplam. wifrezepRye. okZapans ragepam,
éﬁ%ep%atgagz%parﬁusmll&(ﬁl%t treQQz%l é)ltr a(gpan@tterllla%%h Qﬂgolélrh qlllﬂagepam
m Xt ures thereof The solid carrier can also
rmlazer@m andfqqaiy plents gpdappaimaccugigt e tivesomer(p) e m@@h@hte(S) thereof;
sus peRliRg AeRRks, SBENECHr QRGRPSHatHabddthe B &bARbine, valproate,

and/or table disintegrating agent. Suitable carriers,
lgmotrogine, gabapentin, topiramate, phenytoin, ethosuxnnlde and equivalents and

pharmaceutically active isomer(s) and metabolite(s) thereof;
(v) Alzheimer's therapies, such as, for example, donepezil, galantamine, memantine,
rivastigmine, tacrine, and equivalents and pharmaceutically active isomer(s) and

metabolite(s) thereof;
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include, but are not limted to, for exanple,
magnesi um car bonat e; nagnesi um stearate; talc;

wo amboss3 sugar; pectin; dextrin; starch; trageCEOBR08/050723

nmet hyl cel |l ul ose; sodi um carboxynet hyl cellul ose; a

| ow-nel ting wax; cocoa butter; and m xtures thereof

A powder can be prepared by, for exanple, mXxing a
finely divided solid with at’ | east 5one fi nely divided
compound of formula I, la, Ib, and/or Ic. A

t abl ¢ti) Bakinfve’spheqasedd iyents ﬁ@rtheetmmmneqf eRiraplyriglide symtpoms,

ugﬁ? égo?) n)?anIlp(l) oot %(%8%1’ callbﬁl’o%zi anarﬁycﬁir{e érallnfpe%%%mg lilrﬂgolé Bergohde
@b@gtpihl&lﬂpemmahme éron@EVipI, MlA@BﬁlebléE@aﬁy: Sbleguie g rasagiline),
@d{)@@%ﬁ&?&s @”den%‘é’d}gﬁec%ﬁq ea%%?e gb%a %%Edltﬁl% 0&%&?&%&% (i.c.,
lmnmqwgleahlpdr@asprpbmdnmmwwdmé amd)frxhpxmhandyl) dlta)amlrb reuptake
s . 0 I rrlqt
A photlsbel, Sk S A TR A o
wotona natic ax1ﬂ@wpélam urdeqedlows and phamatesfipdy attive ésomer(s) and
Y onirritating excipient is first nelted
lﬁﬁggotlhegs)#ﬂ%%ﬁgl a l conpougd di sger sed therein. The
nol t évii) hoigogerikoygesniugh asx &1 pxentphe almpoiptaadamantadine,
GOPNGPIbUTASTBL B, S AL Qs Apep fi
BAtrigiare pﬁgohdleJ mme&dwnzdtmtaremmb@ surBt oo azobroitripgan,
tin:
%&{x&lﬁ{a{é 21?1&0?(94 \gi?én% ahﬁ‘ P%a%&%e? 133?50%9? }évar Z%Lsdemn%%ﬂ()ﬁte s()ithereof
wei glivig) tmkdﬂfeaﬂptey sa@h o, fesa@mpleofbepohapetduyisefeXyity2ol .
(@‘;c%ﬁ{’?é aRb&eli eq Hésﬁlog'a%e%@ﬁ&llﬂ fiitto o%ﬂpa%ﬁ' {]]1!11\9&{131‘(51 fg! ude,
t are not | mte éxa tions,
Huspeagicohsactiarisbnemis) sidorsabokoefs) Téﬁ(fafrfpl e sterile water
or : s :
o kT RSG5 S0 L 0l B, g0
falvdtate, imigragnee, flésgpranging hwhwﬁ/@@uprpmamr@mm@mh@dim;sobalzotan,
S%er'h?ckﬂ{ glf%fzggm %Qe&g%u? & 2091 %H&lr &ﬁ@%ﬂc@ﬁuw!ﬂ%&ya&i
conposi'tions can al so orrru at e solution in
Riguessegicplbl agBYdigdnes@) gﬂdylmbols,rodsmlﬁrmﬁ Agqueous
sol Utdf oﬂE%er%lc%ﬁlth n§u§11i gsaFo'r Q}&nﬁ)%n F&%g%e%ﬁ Hzglg&gmb[%egabhn,

di ssolvi ng at "east CCOoraance
Widrehuifdentiing pharmmuthaﬂy a@welﬂsemeﬂ(i) aphmefabadite(g thgreafidi ng
&ﬁ OQQEIQIV@ g&ig lth(éf g{ég Suchds aﬁéto&éafﬁglea&%@&éb c§(ﬁe‘ﬁ§' Jhl:l%%ﬁa?c

d/ or kenl n agents as lre ueous
@Q@p@hsﬁe@wl fhgfroendane, Autpmerehengt lﬁﬁhalblﬁlrﬁcbtélnrﬁci@é@r lexpppyfen,

[ e d 0

) fél?fﬁ(ﬁ)&ﬁ) ﬁll’gpe?ihlnE %@ecﬂliad&% mgfpﬂglk: ?ﬂlﬁgﬂ\géé[ne I&)g/tcg(gﬁe{? h%’a?éi\?mtg{nﬂl
PEEERhsneTERfeqoK i, Sukuneanylaaldeopib, aRd pglivalenty aﬁféph@rraflceutlcally
SHN QGG %%etéb%ﬁﬂe{%) tERbAYl cellul ose, and sodium
car oxyne ose. 30l n one enbodi nent, the
phar b elmqrreﬂeﬁ therapsaad pdeiy cdypradicn suchpap forsanple G2oBktine,
Jleﬁpl%ll'talo%%{M’ eﬁtﬂﬁﬁ&ﬁﬂtbemloc%h&h&)ta&fblt@ﬁ cdpﬁﬁcf’et clﬁ&@l /ydrate

compound i n accordance W th fornul ,

¢lgnazogpam, %@r@@mt@gbﬁewn%lomﬂtat%é@m@mbhs%m@ﬁl @%@mﬂone
Mnt)ﬂ thmldagélﬂurazepanll %hﬁt’&ﬂﬁﬂﬁr ha@ﬁp&q{ HFd%xyzan F%neclo ualone,
phar mecelt | cal conposition contains from about O. 9
datamuve@@bﬁwv@b arcthagialopg, pidaflyptmyideplagy mlS@&@ﬂteomoclone

&Q{BBQ}HM ﬂeﬂaﬁ%ﬁﬁe%'&%ta%ioﬁotfop b4k, ranle?ceon' Rictngd or

lc. Al percentages by wei ght bei ng based on t ot al
conposi tion. Another enbodi nent, provides a

phar maceuti cal conposition corrpri sing a



10

15

20

25

30

5conpound of formula I, la, Ib, and/or Ic, and a
phar maceutically acceptable carrier/diluent for

WO b@oapis23 Further, there is provided a PCT/GB2008/050723

phar maceuti cal conposition conprising a conpound of
formula I, la, Ib, and/or Ic, in association with a

phar maceutically acceptable carrier use in any of the
condi ti ons discussed above.®%0In a further aspect, the
present invention provides a nethod of preparing a
wpwplou tenekzepwy mak@anh, tridlafos, kéyobabity,arleplon, zBpOR@Gogklone and

e . , la,
S i bon ahoc SRRl BB% FATRSHO Rl bR ey 1D e
Exampties moed gatfilizewherh te §ireganiple, atrbinesspine deyalproex,i gabapentin,
AR s i S M BiL b otk Ehatprgie avi
verapemtli aod equgvadgntsehfl pletrmyeutiddlly etiepisome(s) gadmctabblie(s) thereof;

tr o activit ; . M
ey SOPr et A8 I LP LB Fosh Gr S v iy (il
dxpertditere] glyoplysis elawsa@geness.ciurpgunkysic dipolyes, tipegcechis ot

) CLV] i . | o
T Bt SRS ERP RIS AP0 i
appevee/thotitreioiZoqdantelpt, ard G2 Ooklitst vy low chidriSHias\W EGDY; led Jaw-

| St Fali and H -N-a-neth | histam ne The H3
%?Hﬁ%utdhega(ggg y was/can be used to evaluate the ability

of at(xV)dmsipewnaegatnpoiuhid ticatingobesty asseaated dibprdeps, sushas, Ifor

D AR : 1%\24?1'% b bnshittdna e @ Y'lﬁkh' & mi
gt R By ook (MR st s Rl e B B R P
(H8sq we diptdod mtq(ifraidial Elapgt heghBtortdnd alpbs glugsisiasl iebitdsy) AiHAR
nSRILHIAAR) cncl 1 2OQL T 1 Bp MR b loh P o Q% RS E/Fl{laé“ul lureas:
nme arlagg% g'sszli% 571. ?g ﬁr ot ei n}a\}/?/e%:) Oagcfg;?. s ftﬁyureas’
(hgldpternl- mweandygents, stdimsier ssempleciaimbites dieMbat @drediatdse 63
IhRARY-39RER ARG B n 1y AE RARAABE Bn Whibhod RHIUIA bhie adidy rt
I}@, gngﬁoyﬁ?p %r . %}%leh.r s to déter m.ﬁ)n% Per pgnt g?‘%lecr%mpo
Wkt (Hespebibitery atbde adid PindinDOSO) bikrdidyemicspewgiagént, such as, for

iaﬁ{gf 1sthF -hLABRRIE Jor IRFREIGHUEEPHS {ch¥ie@ry it ARSRY
‘Tg(s . 82(% t%%t’ “T'Cso’ cur v’é)gccan agef generg:t eg&{% = .
Bypialy) inbikiter; a ioiegiceo] ploskeptipiSPtagorist; p N Pdamergsemdbrpasterprotein)
ihhib <} | £RAERmicHAMRITRLADE SnctRERRAWED Ik %H% éﬂﬂ%rﬁ% £ hlbolists;
1stlalg Y expressi n teﬁ'e ’hlbcr_mnn%hl st ar%]:l ne r éCQBt P,. csé%
Iertostistod pavenpund; prabDS, an anti-coagalgnteah dugpgand If2itylacid) gp anfifpbesity
BO98y0kuch G ,‘%&’E&%lé{%'b\ﬁﬁéﬁé& Red?@mieOHi 48 bfRopion, ephedrine, and
s%lgl{?gi 1'zed sanp s in neat% BVBO e’Serlélia1 ugi Puti dns o
fhEoging an apgypaichayareush pn fEwsmple, @8 angiotensin converting enzyme
(ACE) inhibitor, an angiotensin Il receptor antagonist, an adrenergic blocker, an alpha
adrenergic blocker, a beta adrenergic blocker, a mixed alpha/beta adrenergic blocker, an
adrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic, and a
vasodilator; a melanin concentrating hormone (MCH) modulator; an NPY receptor
modulator; an orexin receptor modulator; a phosphoinositide-dependent protein kinase (PDK)
modulator; modulators of nuclear receptors, suc as, for example, LXR, FXR, RXR, GR,
ERRa, B, PPARG, B, Y and RORalpha; a monoamine transmission-modulating agent, such as,
for example, a selective serotonin reuptake inhibitor (SSRI), a noradrenaline reuptake

inhibitor (NARI), a noradrenaline-serotonin reuptake inhibitor (SNRI), a monoamine oxidase

inhibitor (MAOI), a tricyclic antidepressive agent (TCA), a noradrenergic and specific
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Pl ates were/can be 96-well Unifilter G-/ B (Perkin
El mer, 6005177). Plates were/can be read on a Perkin

wbomen248epCount . CPM data was/ can be used to apel/gBe008/050723

unl ess DPM data generated by a quench curve was/is

required. Prep Wrk 51. 1 ng/m BSA was/can be added

to assay buffer (AB) on day of assay. 2. Ampunts

required for bead/ nenbrane ?Jlool in AB were/can be

cal cul ated: "P"- need 17.1ml/assay plate + 10nil

@toactnei@tt aatidopoeset (NBES A p sarotoninmeccerisy oalulde; slgptintleptin receptor
({u\f\ﬁo%n %nes h%?lg r&g ! rggﬁﬁl?ator a ?i)IL g\\;vmtl}ﬁ)rltop glll(y éq(lenleIth and

nenbr r| or
MHM@@C@WNCB@&MW@)& agsblRe(x), d3Bamghade) ticadly @dcclaabldawlts

gogg{g?ggg%? 74g9ﬁ1er%9f1750119/""3| | final. A mninmmof 15

be waited prior to addi ng nenbranes
( See (bii) heshovor)treating ARHDr aess, {oh bdmpnmeteesifes om CHO

i i i.n t .
5 RUFAN R A0S SSAMLTAN IR, O SHER. Bk
modhfinthane dquivaleREF andipleriaeitically0act YORemgdr(s) andPyetabyliefs) thereof;
nbranes were/ can be resuspended 15in the remaining

vol ume not used with beads above for 12.5pg/well final
and lrongesrityedd torticaf sulstance gubydiscnders gepsadebe andTighdrawal,

RO ER AR A6 S S0, AN
wmtmerélcgcqeptpr ag@nldns&pegtagoglstsmnp bethgonis®, (cBovarenicding); | ?
%lcgm}al%ggé %gprl)[g rggfagg?gl? a%léfg Ql\%lvi éﬁﬂ oge E@E}ﬁ?‘) %I%ltﬂ‘eiufng'\éng
%ﬂﬂdfﬁbnts bl phagiiacenticlly adiltepemse(d) 4nd n@nbplpb(al thgreof.

tor. it TR R ctRluly e BpBIRGANb RSP aggbinaion
Bith the C@jlpoandsmfﬁumlnka 1j In, aad/oolbdmydve ugeidt for Examplel @ the anhcapts
by RSERETAE BLRSA o 1y BUFOLL TS ol
drilinaly skildmcdnprtati on of 101. M Inetit (see bel ow)

was/ %ﬁp%d@i ﬁldac@tﬁdﬁcggrﬂfj tfoﬁ)%trl]la 251 [I)]F\/BHE/M ik /n{ g%E g&}ﬁﬁlsf’%&q by

contro I Mso
a9y eppanseditfhdr fopthe pmnloagtslwre@t@du’elmhcan dengndén the quenMy of

%P@%% I]’_%{’ ,I\li’%l%?(l)\ﬂlé lto('g_%Qi)eh\/el':’ed [31-1] - N-a-nethyl hi stam ne

: solution in AB at 14nM 10x final .
conc éempatriden ingfecardapadviviifa Sroala Lis I radarle dnay Hp administered in

tﬁ@fﬁﬂh%@ a %S‘{tﬁﬁﬁ 89%9%&&1'1 sﬁ1[ﬁn 95“291% rb{Ré in@l@&lﬁg,%ﬂt III-OIF e

count er. ncentrati on was
lanlljtqgié@ ﬁ@rwamds,/qrﬁlysmmusyéarﬂse gbcptagpousiy mplqatl:w@ran@ﬁg%y

efphcﬂl?ahly Clﬁﬁ]éi)%ﬁttoﬁ@a'il& qgtref?ﬁbr&:?a!ll? Uh@hk sl AR RhecARAS E
1ntracerebr0ventrlcularly, and 1nJect1ng into the joints.

In one embodiment, the route of administration is orally, intravenously or
intramuscularly.

An “effective amount” of formula I, Ia, Ib, and/or Ic may be determined by one of
ordinary skill in the art, and includes exemplary dosage amounts for a mammal of from about
0.05 to about 300 mg/kg/day, preferably less than about 200 mg/kg/day, in a single dose or in
or in the form of individual divided doses. Exemplary dosage amounts for an adult human

are from about 1 to 100 (for example, 15) mg/kg of body weight of active compound per day,
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1. For ICsos: a conpound in accordance with fornmula I,
la, Ib, and/or Ic was/can be diluted 1:10 in DVSO
w@ 6donis2541. t 1DVMS0 was/ can be added by Pl at eMtBGB2@84050723

1:3 serial di lutions (30pl+60pl) were/can be
prepared in DMSO for a top final dilution of 1:1000
5from stock concentration. 2. 2pl of the fornula I

la, Ib, and/or Ic conpound dilution was/can be m xed

and then transfered into assay plates. DVSO was/can be

wiensadbe adrdinBradin @findl®0dse of Mthafetm bf mdisidoa divinded dode duch as
3. 1781.t1 bead/ nenbrane m xture

ﬁgnjt04wﬁahﬁrd%%nsed into the assay plate. 10 4.

201. tThe piBFilip ddjaNelvmd fficquentyeofaldshgd fonitshpaRaplad suBjeat, Bowever,

r}mvaﬁ}? T e%.rﬁ&r ﬁé & épVa?l%lg C?? ?ag%% ﬁgﬂdﬁfg Golﬂp&tt ?gnt];(? o for

spée assa
m@bk@&he blea\suzﬁslmq uéﬂht bpecifie firminka llg@,dbmd/b00®omp¢nnﬂ@} lnllﬁle

e e A e R e S
ahdtoalovasp cend(shepairal a,gz,ebddmelghtt SihSallmslth, scx| awiglidt hathe subject;

ﬁlgcﬁtanﬁlf%%%l’sﬁ%‘gﬁ%ﬁ%ng] thQ ((){? &cre ﬁbld l%%gllnglngtﬂ)}lt %Hl% sg\%gglcﬁ the

curve ’her w se iS use
aytpiwatonmtlndow was/is 800-1200 CPM t ot al, 45-70 CPM

e tebg(Qantgpo)vldes harmac?@acgacto ggﬁébﬁQ?m?ﬁﬁﬁr%%?Qst%e

calcu ating Pect aver ag icate
spimpgsndgh a@cerdh@B)Wl*(hrﬁbIatUéa Ieotl af least ngphpimataatigBpiceptable carrier
X450 yend Cs0, and Ki using the Cheng- 20 Prusoff

equat | on "bel ow and an ActivityBase or XLfit tenpl ate.

Ki =lACsthwientedikgni motifks avairmecdugeal térepds@hh cdnpgimg at least one

(BT ASAINAIR 38 i
@d@ré@@nt}(d (0.67nM) . 25The ICso and nH can be

det terihi Aelplidel1F Aot AR siAARofrbridthd dfcast one
TP PR Rpgihd Raarig,

&uanosi
@@@o@@m 3&stpmcayithrippiwssiblhad & l¢asimy SharBpqediiqaly-Agespigbl@carrier
SR &ikhndi ng assay can be used to investigate
antagoni st properties of 30 conmpounds in CHO cells
(Chi Aessd fmﬁm@rebod@vm ppvidessaidbeeacedicylicomp¢siiipngomprising at least

(geﬂfgtr)e Sl n C&%ﬁl?p%m} fJnPFg;@aarngMg ut ejﬁmtﬂ(a P aaggé aﬁle
@meﬁémd/t(rzl@w Hepes, 10 mM MyCl2, 100mM NaCl, pH 7.4)

and py %ih@rcéfﬁ%hﬁ%n%rgﬂde% @LMOB%I(‘L%a% kst o Wscdkde? Le1Q4k
and PVI-WGA SPA beads (125 pi

from cognitive deficient in schizophrenia, narco epsy, obesr[y, attention deficit hyperactivity
disorder, and Alzheimer’s disease in a warm-blooded animal, comprising administering to
said animal in need of such treatment a pharmaceutical composition comprising a
therapeutically effective amount of a compound according to formula I, 1a, Ib, and/or Ic, and
at least one pharmaceutically-acceptable carrier and/or diluent.

Acceptable solid pharmaceutical compositions include, but are not limited to, for
example, powders, tablets, dispersible granules, capsules, cachets, and suppositories.

In a solid pharmaceutical composition, pharmaceutically acceptable carriers include,
but are not limited to, for example, at least one solid, at least one liquid, and mixtures thereof.
The solid carrier can also be a diluent, flavoring agent, solubilizer, lubricant, suspending

agent, binder, encapsulating material, and/or table disintegrating agent. Suitable carriers,
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67 (Anmersham for 30 mnutes. To determ ne antagoni st
activity, (R-a-nethyl histamne (30 nM is added in

WO B00wb48265PA pl ate with [355] GTP7S (0.2 nM aneCTeBR@E®s50723

concentration of H3R antagoni sts. The GIP7S bi ndi ng

assay is started with addition of the m xture

nmenbr ane/ saponi ne/ GDP and i pcubated for 90 m nutes at

roomtenperature. The anmount’ of 5 bound [355]GIP7S is

determ ned by using the McroBeta Trilux counter

ibétadek buitoret Jimitdtte, fpereeplcageznofiun 858jnBFRRG nboun dicarate; talc;
S cul at a e

Ig%ﬁ%d gg{:p {Je%tull) de)?t%ll s%!lr(% %%%gé?léhd nf%%EzF egélﬁ%éso%i n%_g%oxymethyl

@Htlagpomiosit melng)‘i’vamad:c@abmee;ranﬁ nnvttur@merawfe obt ai ned for

each CONGRNLARE bR ek AR Ri8La BIR! HEAL 5k Yn at s

dredmtly divadefl opmpduad bf fotnayla 1, Iy, ltpaa¥/@rc.l ¢ conpound i n

d
e LA ke B AP USR0S
e whyoplhune nt suitatle prepstiony m@th@(p)hpuumﬂltlcn‘llyfamentgﬂ)la cdrrier|hgying the
@essa@{z‘gfn 1'£1$ El%gﬁgé(s DAY G Akl Yid %F &%895 shlaﬁ fs{%ge of the

ove assays Vi a et ween
aboutA frmpftsaora lbarulpe prﬂiar@d)om for wample,lrﬁlxmemleaau piey@mpound of

ﬁgj&ggiﬁ %0 (9& I!: @Jﬁﬁ bt lgﬁgon%(gﬁqpa%%r}lgn (?Igltaftlf?%g}é p?en tha‘J ?h(ilthd at

aveé activit one o
‘ieMenpoadftar émglald aggmrmrabdow r@@@tematm@reowh@em\ﬂ@enn

12;?[9#% egaBAeﬁtQS ﬁ’l@%élte&%&ﬂ% ? Irlgulx ?Eonﬁoﬁl"ﬁa %ﬁﬁ%ﬁs’eg g%%?‘)o Fﬁl{@ :i:nolten

ast one conpoun or mu .
raypgbreoes mistura/intthenippured infce@gvenenesizsfl ntofids anddlvaved to cool and

%ﬁﬁ%ﬁ%{%@ﬁ% X&tﬁlhge)ﬁcgbéél%sgclx&l M a %fnopﬁ{l%etg f&b& %18

. n one ment east one ‘conpou
@kodf tteny Blycdrinatedigel @y h)berganﬂﬂddc)feg¢td>lm$s ngueesad polyethylene

' t A an

R A G Lt g

enbodicnmfﬂble lgmid| r@@z@tacwﬁeal @@nmmlnms ipludegbytateanot limitegl to, for
ng anl &sé%é(lo&aéﬁﬁl e%ﬁflsllo\ﬁ'st P(?r 85 r@é/le s%ﬂﬁ a? %r 9!1‘[611 he

er enc assays via an al ue €ess
Rrbylne Btynwlsolphory ef atelmtt (e coraprvodl inrsertrdangg Wiﬂe@srtml@ héa Ib

&19}.5? ﬁ%ghcﬁi lglgﬁqqg{le&cgl’coﬁlﬁosgtlog% s@tggé Qr pgn%‘ tHBYadd Y Sration.

activity ast one o ove'reference
iguid yempdstiopgcan @0 by i udatpd wfsolugersintapepqusisdiethy lenalgol
ofkiohorth in Tabl e 1 hereinbelow for the Exanple 1-46
conpounds are |1 C50 values that were generated in

ac cordaenye seliitions fon erahjdsiniyatien HE lePrepasd Qy diggplving at least one

&%ﬁ;@ﬁ‘&d‘ ithddr RS %ﬂhk}&%&lm Ri 1%35}{&%0‘? 181 %1%‘% arfdl: eﬁﬁrﬁg ﬁhlﬁgfe ng

Assay as essenti al escri bed herei nabove.
@Jorpuss, flnyesing amtsmgabnleg@ qoaioy thGkpisy @iepiel dysirads0 (nlvp 1

21.3 Aq%eous suspensions for oral administration can be prepared by dispersing at least
one finely divided compound of formula L, Ia, Ib, and/or Ic in water together with a viscous
materia, such as, for example, a natural synthetic gum, resin, methyl cellulose, and sodium
carboxymethyl cellulose.

In one embodiment, the pharmaceutical composition contains from about 0.05% to
about 99%w (percent by weight) of at least one compound in accordance with formula I, 1a,

Ib, and/or Ic. All percentages by weight being based on total composition.
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In another embodiment, the pharmaceutical composition contains from about 0.10%
to about 50%w (percent by weight) of at least one compound in accordance with formula I,
Ia, Ib, and/or Ic. All percentages by weight being based on total composition.

Another embodiment, provides a pharmaceutical composition comprising a
compound of formula I, Ia, Ib, and/or Ic, and a pharmaceutically acceptable carrier/diluent for
therapy.

Further, there is provided a pharmaceutical composition comprising a compound of
formula I, Ia, Ib, and/or Ic, in association with a pharmaceutically acceptable carrier use in
any of the conditions discussed above.

In a further aspect, the present invention provides a method of preparing a compound
of formula I, Ia, Ib, and/or Ic.

BIOLOGICAL EVALUATION

At least one compound of formula I, Ia, Ib, and/or I¢ including the compounds

described in the Examples hereof, when tested in at least one in vitro assay described below
is active towards H3 receptors. Particularly, at least one compound of the invention is an
effective H3 receptor ligand. The in vitro activity may be related to in vivo activity but may
not be linearly correlated with binding affinity. In the in vitro assay, a compound can be
tested for its activity toward H3 receptors and ICs, obtained to determine the activity for a
particular compound toward the H3 receptor.

Histamine H; SPA with the Agonist Radioligand [*H]-N-o-methylhistamine

The H3 binding assay was/can be used to evaluate the ability of at least one
compound in accordance with formula I, Ia, Ib, and/or Ic to inhibit ['H]-N-o-methylhistamine
binding to CHO-K1 membranes expressing human histamine H3 receptors (full-length H3,
the most prevalent brain isoform 445). In 200ul 96-well SPA format, human H3 membranes
(12.5ug protein/well) and 1.4nM [*H]-N-o-methylhistamine were/can be incubated with at
least one compound in accordance with formula I, Ia, Ib, and/or Ic for 1.5 hrs to determine
percent effect with respect to total (1% DMSO) and non-specific binding (10puM imetit).
Reproducibility of the assay is such that ICsy curves can be generated in singlicate. Single
poke (SP) testing can be done in triplicate.

Membranes, prepared from CHO-K1 cells stably expressing the human histamine H3
receptor, can be obtained from ACS.

Tested formula I, Ia, Ib, and/or Ic compounds were/can be provided as solubilized

samples in neat DMSO. Serial dilutions were/can be performed in DMSO.
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Plates were/can be 96-well Unifilter GF/B (Perkin Elmer, 6005177). Plates were/can
be read on a Perkin Elmer TopCount. CPM data was/can be used to analyze unless DPM
data generated by a quench curve was/is required.

Prep Work

1. 1 mg/ml BSA was/can be added to assay buffer (AB) on day of assay.

2. Amounts required for bead/membrane pool in AB were/can be calculated: “P”— need
17.1ml/assay plate + 10ml PlateMate excess. Buffer volume was/can be split between
beads and membranes to allow for polytroning of membranes prior to addition to beads.

a. PVT-WGA SPA Beads: beads (P x 9.83mg/ml) were/can be resuspended for
1750ug/well final. A minimum of 15 minutes was/can be waited prior to adding
membranes (See b. below.).

b. Membranes (hH3 membranes from CHO cells containing recombinant human H3
receptors, 11.7mg/ml): membranes were/can be removed from -80°C and thawed
in RT waterbath. (0.0702mg/ml x P) mg of membranes were/can be resuspended
in the remaining volume not used with beads above for 12.5ug/well final and
homogenized briefly at polytron speed 5.0. The homogenized membrane mixture
was/can be combined with the beads and a minimum of 30 minutes was/can be
waited prior to dispensing to plate.

3. Formula I, Ia, Ib, and/or Ic compounds: For Single Poke, 21l 1mM of a compound in
accordance with formula I, Ia, Ib, and/or Ic was/can be dispensed to Optiplates (triplicate
plates) for final a concentration of 10uM. (CMA dispensed 2.2ul of 0.909mM.) For
ICso, 6ul of a compound in accordance with formula I, Ia, Ib, and/or Ic was/can be placed
in DMSO in column 1 of a 96-well 500ul polypropylene U-bottom plate for top final
concentration of 10uM. Imetit (see below) was/can be used as a control.

4. Imetit (for NSB and control): a 100uM solution in DMSO was/can be prepared for a final
assay concentration of 1uM (NSB) or 100nM (ICso).

5. ['H]- N-o-methylhistamine (["H]-NAMH): A solution in AB at 14nM, 10x final
concentration of 1.4nM was/can be prepared. 5pl samples were/can be calculated in
quadruplicate on the B counter. If concentration was/is 12-14.5nM, no adjustment was/is
may be required. (For ICses, use final concentration on calculation tab of ABase

template.)
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Assay
1. For ICsgs: a compound in accordance with formula I, Ia, Ib, and/or Ic was/can be diluted

1:10 in DMSO (6l + 54ul DMSO was/can be added by PlateMate), and 1:3 serial
dilutions (30ul+60ul) were/can be prepared in DMSO for a top final dilution of 1:1000
from stock concentration.

2ul of the formula I, Ia, Ib, and/or Ic compound dilution was/can be mixed and then
transfered into assay plates. DMSO was/can be removed and 21l of 100uM Imetit
was/can be added to the wells.

1781 bead/membrane mixture was/can be dispensed into the assay plate.

20ul [’H]-NAMH was/can be added with Rapid Plate. The assay plate was/can be sealed
and incubated for 1.5 hr on RT shaker at speed ~6.5.

The assay plate was/can be subsequently centrifuged at 1000 rpm for 10 minutes.

The count was/can be performed on TopCount using one of the 3H SPA H3 Quench
programs.

The DPM data was/can be analyzed when tSIS was/is less than that associated with

70% of full scale on the quench curve (tSIS<25%). Otherwise, CPM data was/is used. A
typical window was/is 800-1200 CPM total, 45-70 CPM NSB (Z’ 0.70-0.90).

The Data can be analyzed by calculating percent effect {average of [1-(singlicate

minus plate NSB)/(plate Total minus plate NSB)] x100%}, ICs¢, and Ki using the Cheng-

Prusoff equation below and an ActivityBase or XLfit template.

Ki= ICsq where Kd is the value for the ['H] ligand (0.67n1M)
1+([ligand}/Kd)
In this assay, the ligand can be adjusted to 1.4nM, which is ~2x the average Kd

(0.670M).

The ICso and nH can be determined by fitting the data to model 205 in XLfit:

y =A+ ((B-A)/(1+((C/x)"D)).

Guanosine 5°-0-(3-[°S]thio)triphosphate [GTPYS] Binding Assay

A GTP%S binding assay can be used to investigate antagonist properties of

compounds in CHO cells (Chinese Hamster Ovary) transfected with human Histamine H3
receptor (hH3R). Membranes from CHO cells expressing hH3R (10pg/well) are diluted in
GTPyS assay buffer (20mM Hepes, 10 mM MgCl, 100mM NaCl, pH 7.4) and preincubated
with saponine (3 pg/ml), GDP (10 uM) and PVT-WGA SPA beads (125 ug/well)
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(Amersham) for 30 minutes. To determine antagonist activity, (R)-o-methyl] histamine (30
nM) is added in 96 well SPA plate with [*S]GTPYS (0.2 nM) and various concentration of
H3R antagonists. The GTPYS binding assay is started with addition of the mixture
membrane/saponine/GDP and incubated for 90 minutes at room temperature. The amount of
bound [*S]GTPYS is determined by using the MicroBeta Trilux counter (PerkinElmer). The
percentage of [’S]GTPYS bound in each sample is calculated as a percentage of that bound
control sample incubated in absence of H3 antagonist. Duplicate determinations are obtained

for each concentration, and the data are analyzed using ExcelFit4 to obtain the I1Cso.

1Cso values

At least one formula I, Ia, Ib, and/or Ic compound in accordance with the present
invention may have an ICso value of less than about 100 uM. In a further embodiment, at
least one compound of formula I, Ia, Ib, and/or Ic may have activity in at least one of the
above referenced assays via an ICsg value of between about 1nm to about 100uM. In an
even further embodiment, at least one compound of formula I, Ia, Ib, and/or Ic may have
activity in at least one of the above referenced assays via an ICsy value of between about 2nM
to about 100nM. In yet a further embodiment, at least one compound of formula I, Ia, Ib,
and/or Ic may have activity in at least one of the above referenced assays via an 1Csq value of
between about 2nM and 50nM. In one embodiment, at least one compound of formula I, 1a,
Ib, and/or Ic may have activity in at least one of the above referenced assays via an ICso value
of less than about 100nM. In another embodiment, at least one compound of formula I, Ia,
Ib, and/or Ic may have activity in at least one of the above referenced assays via an ICso value
of less than about 50nM. In yet another embodiment, at least one compound of formula I, 1a,
Ib, and/or Ic may have activity in at least one of the above referenced assays via an ICsy value
of less than about 10nM.

Set forth in Table 1 hereinbelow for the Example 1-46 compounds are ICs values that
were generated in accordance with the histamine Hs SPA Assay as essentially described

hereinabove and/or GTPYS Binding Assay as essentially described hereinabove.

Table 1
hH3 binding GTPyS Binding
EX No. ICso (nM) ICso (nM)
1 21.3 -

2 105 -
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3 4160 -

4 6.4 -

5 447 -

6 14 -

7 146 39.68
8 7.56 -

9 453 -
10 10.2 -
11 1.63 -
12 1630 -
13 133 -
14 16.8 6.813
15 3400 262
16 441 -
17 433 196.5
18 62.5 -
19 351 -
20 29.1 33.92
21 202 173
22 30.4 -
23 2600 -
24 3.49 3.41
25 6420 870.4
26 88.3 -
27 73 -
28 137 -
29 0.834 -
30 - 8.594
31 3.69 -
32 7010 3534
33 - -
34 5.09 23.86
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35 - -
36 - 6.193
37 - >1050
38 - 11.64
39 - >1800
40 - 182
41 - 733.4
) 144 5827
43 - 3.806
44 - 834
45 - 1273
46 - 20.24
EXAMPLES

The invention is further defined in the following Examples. It should be understood
that the Examples are given by way of illustration only. From the above discussion and the
Examples, one skilled in the art can ascertain the essential characteristics of the invention,
and without departing from the spirit and scope thereof, can make various changes and
modifications to adapt the invention to various uses and conditions. As a result, the invention
is not limited by the illustrative examples set forth hereinbelow, but rather defined by the
claims appended hereto.

All temperatures are in degrees Celsius (°C). Unless otherwise stated, operations
were carried out at room or ambient temperature (18-25 °C).

Unless otherwise noted, commercial reagents used in preparing the example
compounds were used as received without additional purification.

Unless otherwise noted, the solvents used in preparing the example compounds were
commercial anhydrous grades and were used without further drying or purification.

The following abbreviations are employed herein: ACN: acetonitrile; aq.: aqueous;
atm: atmospheric pressure; BOC: 1,1-dimethylethoxycarbonyl; n-BuLi: n-butyllithium; ca:
circa; CDCls: chloroform; (CH3);S(DO or (Me);SOI: trimethylsulfoxonium iodide; Cs;COs:
cesium carbonate; DCE: dichloroethane; DCM or CH,Cl,: dichloromethane; DEA:
diethylamine; DIPEA: N,N-Diisopropylethylamine; DME: dimethyl ether; DMEA: dimethyl
ethyl amine; DMF: N,N-dimethylformamide; DMSO: dimethyl sulfoxide; DCVC: Dry
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ABTY ooremotrianddé-BAY, Nt ,Efrp@mattbylelrtérmsn -ABxaljoro-phosphate; HCI:
hydrochloric acid; HOBT: 1-hydroxybenzotriazole; K,COs: potassium carbonate; KOH:
potassium hydroxide; LiOH: lithium hydroxide; MeOH: methanol; MgSO,: magnesium
sulfate; min: minutes; MS: mass spectrum; MTBE: methyl tertiary butyl ether; Ny: nitrogen;
NaH: sodium hydride; NaHCOs5: sodium bicarbonate; NaOH: sodium hydroxide; Na,SO.:
sodium sulfate; NH3: ammonia; NH,4Cl: ammonium chloride; NH,OH: ammonium
hydroxide; NMR: nuclear magnetic resonance; (Pd),(dba)s:
tris(dibenzylideneacetone)dipalladium(0); RT: room temperature; sat.: saturated; SFC:
Supercritical Fluid Chromatography; SiO,: Silica gel; TBTU: O-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium tetrafluoroborate; TEA: triethylamine; TFA: trifluoroacetic acid; and
THEF: tetrahydrofuran.

Chromatography means flash column chromatography on silica gel or basic alumina

as noted. Solvent mixture compositions are given as volume percentages or volume ratios.

Microwave heating instrumentation:

Personal Chemistry Smith Synthesizer or Optimizer microwave units (monomodal, 2.45

GHz, 300W max) were utilized for microwave heating of reactions.

Normal phase ISCO chromatography conditions:

Flash chromatography was employed as a method of purifying selected compounds
and intermediates. Such purification was accomplished via an ISCO CombiFlash Sq 16x or
ISCO Companion instrument using pre-packaged disposable RediSep SiO» stationary phase
(4, 12,40, 120 and 330 gram sizes) or Al,Oj3 stationary phase (8 and 24 gram sizes) with
gradient elution at 5-100 mL/min of selected bi-solvent mixture, UV detection (190-760 nm

range) or timed collection, 0.1 mm flow cell path length.

Preparative reverse phase HPLC/ MS purification:

Waters Gemini C18 column 5 4, 19 mm X 100 mm, 20 mL/min flow rate at pH 10
(2.5 mM NH,HCO3) with ACN/H;O as the mobile phase:gradient elutions from 30% to 95%
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) — od T - m

c%gbﬁ) M%igs é?‘.?dgﬂg&: ke %7&% i GEE%?IM%ESE(;(O&%DHF%&%@&) 493854 (m, 21),
T 1an$s (m-168).c1. BHexAA7 Pitire Rldk B167-B 5911)1; {12, phe AP {mydoptbpt, J

T r r
%éc%gféﬁ?ﬁ‘ﬁé@ 2222 1) g'oé 195D oyl Y5 (R DAY 7e§e’4qz 4E]) 1.66-
b%df@éH@ﬂ)éﬁédéKl@oﬁ@ll 16hl. Q)(ﬂll dél) and
1- cycl ohexyl pi perazi ne, which is commercially
avai | abl e 15from for exanple, Sigma-Aldrich
Corporation, to afford tiEkampladpound as a white

sol i d. %%—(4—Cycloheptylpiperazin—1—yl)—(2—phenylcyclopropyl)methanone

) g
O
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(ES+) M+1=313.2; HPLC tR=1.76 nmin 11-1 NVR (500 Mz,
CDC13) 0 7.28-7.24 (m 2H), 7.19-7.15 (m 1H), 7.10

W@ dgoodxig2® Hz, 2H), 3.67-3.53 (m 4H), 2.58-2.HBC1/GBR008/050723

4H), 2.47 (dt, J =8.9, 1.3 Hz, 1H), 2.29-2.22 (m 1H),

2.00-1.92 (m 1H), 1.79 (dd, J= 17.7, 3.4 Hz, 4H)

1.66- 1.58 (m 2H) 1.26-1. 1,554 (m 5H) 1.15-1.0 (m 1H).

20 Exanmple 3

trans- (4- Cycl ohept yl pi perazi n-1-y1) - (2- phenyl cycl opr op

yl ) mdthisaromde widprepared accofhngtodixampled byasnphayegaragst2-phenyl-1-
t -

%%B?Irogénggaéaoe gggrfﬂgogﬁ{a/ Fndlll']%)))éloﬁggllglﬁ%f’]gne GALR 15200% p(X;Jll'y a%allable

frorg,yfol axhepltySipnpidaeh.vez (Whi) M- 1820 it Cokal 90ymin. 'H NMR

T Bl pas @aTEE s o TR Fha b oAty o

4172862 6A(m2H), 1.95 @R J/75. 13§ g, 1HM).83-7.709m(2H), 1Z61.90 fz, 3H),

42 (m 6H), 1.95 (dt,

12;951 iﬁ(@%ﬁﬁgﬂ @Eﬂ e 1137%{%( 1.7121.60 (m

1.58-1.31 (m 8H), 1.24 (ddd J 8.2, 6.1, 4.3 Hz,
1H) Exanmpl e 4
trans- (4- Cycl obut yl pi per a%:&_%m%l) - (2- phenyl cycl opr opy
| ) met hamwone(4-Cydiohutylpif@yeeinobyl)-(2-piepdreakiprmy)methanone
di hydrochl oride HN 2HCI To tert-butyl
4- cycl obut yl pi perazi ne- 1-car boxyl ate ( g, 25 8
nmmol ) prepared according to Zara et~ al., J. Med.
Chem 2004, 47, 2833- 28383 added FtO0Ac (50 15 ni)
and the solution caog ' h. HCl1 gas was
t hen bubbl ed i nzra 0 the 1 salt to inmediately
preci pitate. MeOH was = [
honbgeneous. HCl1 (g) was bubbled in for 10 min and the

&@a [ s allo ddtovvamto anbi ent tenperature.
‘t@%&ﬁ@ﬁ%@?@?ﬂ% reaction was diluted with
500 nL Et20, stirred 30 mn, filtered, and the am ne
salt placed under high pmx&htho give 3.61g 4A (97 %

yield). mlz (ES+) N

hw

To tert-butyl 4-cyclobutylpiperazine-1-carboxylate (6.19 g, 25.8 mmol) prepared
according to Zaragoza, et. al., J. Med. Chem. 2004, 47,2833-2838 was added EtOAc (50

2HCI

mL) and the solution cooled in an ice bath. HCI gas was then bubbled in causing the HCI salt
to immediately precipitate. MeOH was added and the reaction became homogeneous. HCI
(g) was bubbled in for 10 min and the reaction was allowed to warm to ambient temperature.
After stirring for 1.5 h the reaction was diluted with 500 mL Et,0, stirred 30 min, filtered,
and the amine salt placed under high vacuum to give 3.61g 4A (97 % yield). m/z (ES+)
M-+1=141; HPLC #= 0.24 min. "H NMR (300 MHz, DMSO-d¢/TFA-d) § 3.81 (quintet,
J=8.3 Hz, 1 H), 3.57-3.11 (m, 8H), 2.40-2.18 (m, 4H), 1.87-1.68 (m, 2H).

4B. trans-(4-Cyclobutylpiperazin-1-v)-(2-phenyleyclopropyl)methanone
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20 M+1=141; HPLC tR= 0.24 nin 1H NVR (300 M4z,
DVSO- d6/ TFA-d) 8 3.81 (quintet, J=8.3 Hz, 1 H),

we289/034824 (m 8H), 2.40-2.18 (m 4H), 1.87-1.881/GBR008/050723

2H). 4B.

trans- (4- Cycl obut yl pi perazi n-1-v1)-(2-phenvl cycl opr opy
| ) met hanone 75 To a stirring slurry of 4A (130 ny,
0.610 mml ) in anhydrous (3.5 nL) under an argon
(g) atnosphere was added TEA (0.162 ni, 1.16 mmol).
After 1 mn trans-2- phenyl-I-cycl oprop car bonyl
chloride (0.096 nL, 0.55 nmmol) wa ﬁg%égifn one
portion to 5the now clear gol utigon. e reaction was

left to stir for ca. 1.5 A wt anpi en tenperature

bef ore being masher FQO&@?’X m), dilute ag.
K2CB (Ix 2 nL)— y X 2 , dried over MySO4,
filtered and concentxé&ated in vacuo. The resulting gum
was subjected to flash chromatography (basic al um na-8

g; rTaén sephg slugy pbi (5091 HAL) e H peanhydrows EM (3-Aad) under

ar a'ég’im"( ﬁ&&&%&@maw&m . 162m1at 1% %nﬁmx M) 1t08n.afdend
B as white soli % 10 yield). mz (ES+)

mﬂﬁgscycl.?pmpﬂﬁﬁ@ﬂfmhchmdﬁ{Wi 1ls ORI sprged ibpgsigytion to
tﬁe Kevz &eﬁ sglﬂtl((rmThg l’@actloﬁ \Qa@'le?t td @tn(fﬂ% calth h at’ anilkﬁ)en@ Q:mpératﬁreo

t et
lp_q)fore Eelggw%sa%wﬂgﬂé) é?,m %;n]@ dlhlteoaq}_EZCC@I (rﬂ]]j 2e m}) @02(1 33 n(dr,p7 dried
AJ@Q MgQOp %'ltére@ﬁqd(o@hcegﬂfgted ih V%o( tHi’e res]tﬂ'ﬁngdgunﬁve% sﬁ% ectoltd) flash

92-1.81 (m. 2H), 1.78-1,59 ( H}E 27-1. (m
cﬁnﬂma‘[@m basig alumina-8 g; gradient elutlon 5% J[OA(:/Hexane for 1 min. then 5-55

(ﬂafﬁtmevsle{aéhe 6%9 b oRA. capyé ﬁmﬁﬁ)aa laffora@y B 4B rah@ﬁty IS(QMQB’DW
ared accor

¥16‘¥1 ﬁ.{ﬂsét) MJrén%ﬁSo?y H%C@ amg ngn %]H&Re(p 40 Mz, CDC13) 5197 24
(tﬁthwrzopamﬁampwb (&bkpo Hdezmnﬁso 3.46 (m, 4H) 2. 72 (qumtet J=19
Ioprqg%gflpera2|ne di drochlorld%
%i" ééér édt’ Stof dith 100 B s py)-2er (matth. Ft ?3%8&#69 1.95 (ud,
J=atd 3.710961), 862-0 41 m, ABIRTLAOL(m BB, 1.27-1.24 (m, 1H).
Example 5
trans-(4-Cyclopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

9

) il
O

This example was prepared according to Example 4 employing trans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-cyclopropylpiperazine dihydrochloride, which was
prepared according to Gillaspy, et .al. Tetrahedron Lett. 1995, 36 (41), 7399-7402. m/z
(ES+) M+1=271.2; HPLC £z=1.43 min. 'H NMR (500 MHz, CDCls) § 7.29-7.26 (m, 2H),
7.19 (d, /=7.3 Hz, 1H), 7.11 (d, J/=7.0 Hz, 2H), 3.69-3.50 (m, 4H), 2.59 (t, /= 5.2 Hz, 4H),
248 (ddd, J=8.9, 6.3, 4.3Hz, 1H), 1.96 (ddd, J=8.2, 5.5, 4.3 Hz, 1H), 1.68-1.59 (m, 2H), 1.26
(ddd, J=8.4, 6.3, 4.3 Hz, 1H), 0.49-0.44 (m, 2H), 0.44-0.38 (m, 2H).

Example 6
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20 (ES+) M+1=271.2; HPLC tR=1.43 min 11-1 NMR (500

MHz, CDCl3) 6 7.29-7.26 (m 2H), 7.19 (d, J=7.3 Hz,
wak{og/oZs4s2d (d, J=7.0 Hz, 2H), 3.69-3.50 (m 4HCT/2B2®8/050723

(t, J= 5.2 Hz, 4H), 2.48 (ddd, J=8.9, 6.3, 4.3Hz, 1H),

1.96 (ddd, J=8.2, 5.5, 4.3 Hz, 1H), 1.68-1.59 (m 2H)

1.26 (ddd, J=8.4, 6.3, 4.3 ﬁ?, 1H), 0.49-0.44 (m 2H)

0.44-0.38 (m 2H). 76

trans- (4- Cycl opentyl pi perazi n-1-y1) - (2- phenyl cycl opr op

yl') met hawor(é-Cyclopéntdpipxaampl eD)wW2phqyepeomopydioctaaineg t o

Exanple 4 utilizing trans-2-phenyl-1-

cycl opropanecar bonyl chl ori de and

1- cycl opent yl pi perazi ne di hydroc ich was 5
prepared according to Zarpagoza, C;;(; al. J. Med. Chem
1

2004, 47, 2833-2838,.n +) 299.2: HPLC
tR=1.61 nin 11(;) 00 M2 13) 8 7.29-7.24 (m
2H), 7.21-7.15 7.10 &d, J=7.0 Hz, 2 H),
372357(m 4H) 3-2.42 (m 6H), 1.98-1.93 (m

b 8 Tl s ool P 2,
d-ylz],opt’bbbnecallﬁlﬁyhmlﬁrﬂe and 1-cyclopentylpiperazine dihydrochloride, which was
Qrﬁp resd écor(liz> he%)gaﬁ%gzlaog gp)/ %)gd véh %L?@élar eg&%‘g gg&%%%*ﬁ"“
E&)aapHBL@f treHtL 6l i QI NMRr(sec_mHIa &yth) 817.29-7.24 (m, 2H), 7.21-7.15 (m,
g SR Lo aE 2 i S Pe Cohnes & br R ST BRI s

f.7omm, 2f1pr . BXa6he 3051 god-48l (sl 21000 1.60n B @Al ApN1.25Mddd, J=8.3, 6.3,

@ﬂ 1= 273.2; HPLC tR=1.49 nin 11-1 NMVR (500 Mz,
13)fs 7.26 (t, J=7.6 Hz, 2 H), 7.20-7.15 (m 1H),

7.10 (d, J=7.0 Hz, 2H), 3EY4In@e35 (m 4H), 2.49-2.35

(m 5H), 1.99: . 1.65
SRR A O 8 S L
1.25 (ddd, J=8.4, 6.3, 4.3 Hz, 1H, 0,90 ¢t, J=7.3 Hz,
3H). 20Exanple 8 ng&\N

trans-(4-CycIobuty1-1,4-dﬁ§;ep _;3;&1)-(2-phenylcyclop
ropyl)nethanon?H *”/
- o)

This example was prepared according to Example 4 utilizing #rans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-N-propylpiperazine dihydrobromide, which is
commercially available from, for example, Sigma-Aldrich Corporation. m/z (ES+) M+1=
273.2; HPLC #=1.49 min. 'H NMR (500 MHz, CDCl;) § 7.26 (t, J=7.6 Hz, 2 H), 7.20-7.15
(m, 1H), 7.10 (d, J/=7.0 Hz, 2H), 3.70-3.55 (m, 4H), 2.49-2.35 (m, 5H), 2.33-2.27 (m, 2H),
1.99-1.91(m, 1H), 1.65 (dt, /=9.2, 4.7 Hz, 1H), 1.50 (sextet, /=7.5 Hz, 2H), 1.25 (ddd, /=8 .4,
6.3, 4.3 Hz, 1H), 0.90 (t, /=7.3 Hz, 3H).

Example 8
trans-(4-Cyclobutyl-1,4-diazepan-1-yl)-(2-phenylcyclopropyl)methanone

@)

o
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Thi s exanpl e was prepared according to Exanple 4
utilizing trans-2-phenyl-1- cycl opropanecarbonyl

w@ bdooeaes and 1- N-cycl obutyl-1, 4-di azepane PCT/GB2008/050723

di hydrochl ori de, which was prepared according to
Zaragoza, et. al. J. Med. Chem 2004, 47, 2833-2838.
mz (ES+) Mr1=299.2; HPLC tR=1.62 min 11-1 NMR (500
MHz, CDC13) 8 7.26 (t, J=7.6 Hz, 2H), 7.20- 5 7.15 (m
1FD 7.13-7.08 (m 2H), 3.73-3.59 (m 4H), 2.92-2.83
(m  lHis,ex@nBdwas ﬁ@a(qqhac@H)mg 2. Eﬁamj)le%t(hmng 2tdys;2-phenyl-1-

JeBfihnd by Qi by P G Cifsepd i Bl i

\&zhfl)p_rep@)cdnmoeln% to Zaragoza, et. al. J. Med. Chem. 2004, 47, 2833-2838. m/z (ES+)

DS EE Lo P e R Syt G g5 T

Dte@an &l 7accorsdim g}, 6. 7E;666I@'Qine41:’[) eApLAYianglH), 2.54-2.36 (m, SH),

SFD DT XE) M RERE AR 97,5, 2. o,

hoai babh.d Hyidf (of, 0H). exanpl e, Beta Pharma. nfz (ES+)
M+1=287.2; HPLC tR=1.60 M0 11-1 NMR (500 MHz, CDC13)
8 7.34-7.23 (m 2H), 7. 23-—’5"’—‘“;'%‘—ém 1H), 7.11 (d, J=7.0
Hz, 2H),tr@us18+3:-38ylpipprazib4H)l)-(22h6dAF chbpropyhmettidnone?. 47
(ddd, J=8.9, 6.4, 4.3 Hz, 1H), 1.96 (td, J=4.5, 3.5
Hz, 1 H), 1.65 (ddd, J=9.2, 5.2, 43 1H), 1.25

(ddd, J=8.2, 6.4, 4.3 Hz, 1H), 1. H). Exanple
10

trans-[ 2-(4-Fl uorop }.0 Nm&ﬂj (4-1 sopropyl pi pe
razin-1-yl) met hano 20F 1

(E)-3-(4-Fl uorophe 1-(4-ismpropvlpiperazin-l-vl)pr

op-2-en-1-one 78

This example was prepared according to Example 1 employing trans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-tert-butylpiperazine, which is commercially available
from, for example, Beta Pharma. m/z (ES+) M+1=287.2; HPLC #=1.60 min. '"H NMR (500
MHz, CDCls) 6 7.34-7.23 (m, 2H), 7.23-7.15 (m, 1H), 7.11 (d, J=7.0 Hz, 2H), 3.73-3.53 (m,
4H), 2.64-2.50 (m, 4H), 2.47 (ddd, J=8.9, 6.4, 4.3 Hz, 1H), 1.96 (td, /=4.5, 3.5 Hz, 1 H), 1.65
(ddd, J=9.2, 5.2, 4.3 Hz, 1H), 1.25 (ddd, J=8.2, 6.4, 4.3 Hz, 1H), 1.06 (s, 9H).

Example 10
trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-isopropylpiperazin- 1-yl)methanone

@ \([)fNJ

F

10A. (£)-3-(4-Fluorophenyl)-1-(4-isopropvylpiperazin-1-yl)prop-2-en-1-one
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0 To a solution of E-4-fluorocinnamc acid (1.18
g, 7.10 mmol), which is comercially available from

wee@am2ksiri ch, and TBTU (3.42 g, 10 6 muol ) i pcDEB2¢03050723

m.) was added 1- isopropylpiperazine (1.12 nL, 7.81
nmmol ) at anbient tenperature. The reaction was stirred
5for ca. 15.5 h before beinﬂgconcentrated under
reduced pressure, wherein tHe crude resi due was

di ssolved in EtOAc (70 nL) and partitioned with sat.
ag. NaHCO3 (25 nL). The aq. | ayer was peparated and
further extracted w Et OAc (2 x 30 . The conbi ned
organi c |layers werg an washed Wi t N'saty aq. NaHCO3
(2 x 20 nL) and bri fhen jconcentrated in
vacuo. The resulting WAS jected to flash
chromat ogr aphy (Si 02- 10 40 g. gradient elution: 100%
DCM for 5 mn, then 0%to 2% feOH DCM over 5 m n; hold

for Fon sHlutl(gn/SftEO4 ‘ﬂlu{ér@é’lﬁﬁarrﬁ: 'mld 1.1 %l ﬂl(f 1%105 \WnEh is éoﬁlﬁlé’rmally
10% over

e enfor 81gglaxfédqch5%ﬁd& Bifé%@ (‘é & B Qﬁn@Pa yo QM%%%W% added 1-

1@6{3?(51@'1-’[3 I\%@Jzing 1.1 1¥1L(’,E§+ﬁ1mMj' lra%zb?en‘f'rtembalaﬁret Rlﬁél re%&ldﬂ‘\%s stirred
CDC13) 7.62 (d, J=15. H) ,

for efg 1% 48 befgteé)eglg cgncan:qied uml‘)r redyceili)re@sgg “(hﬁ”iemfbﬁ cru@ rgf@due

Wb disdatd& 18 Ek@Ac (]7 binL) %n@@ﬁ?ﬁoﬁéd ‘;‘fﬁ{ m a I‘@HC@ (ZBmL). The aq.

(quintet, J=6 Hz, 1H), é 4FD 1.05
](%er w\?s.@pg_ratle& andgpbiher i}ﬁgcted w1th EtOAc (2 x 30 mL) ”[Jhe combined organic

hy@nSerd Areh dafilel G40 @JiaquNaI@(\Z@J (QRQ‘OQNLJ)Jan& BrifeOPMORYARI pe

razi n-1-vl) met hanone a VI orous%g stirring

onsanpipted BrvasgeH Thatrouitpg re%@lequﬁmﬁct o Bivl re@@w&f@yh.‘/a(ﬁloz

ﬁ%’l %ﬁfentt eqmiaﬁr @b%@cm&esrmanth&t @a@ Ifb :(09 Meatmpsph&re% W&$ hold
e

1967 fiib R ta\‘}%orOVir %ﬁnw b—faii F%%nﬂlg 4&&9&%@%@% }“8?1 10°{°he

MIE@HID(OV f¥¥ESmis tat wlﬁg/rﬁlﬁarto 8c MsR ghﬂA@g(ﬁ%tytem) rasa@pede orange solid.
dropwi se addition of O (10 lutio

(& (‘gsi+)@4+152%784 Rl fR—lﬁéotféﬁn c%N (ﬁQOﬂ\ﬂféz FQ&T&Q ﬁat@ Whd=156
qufl{ahﬁg’o wldtﬁcs K295 (80 riyl).1 ABYo Gﬁtszd éﬁﬁ(d' ﬁl19 6'1:-1201‘}@) §.453.54

m.) . &>ases wer e separ at ed % hase was
fy ﬁtPHe?( TRErnkb Vel 7 Wt W)E% e (2 2tz7 6HM_1)0 (¢He6 ¢ Shptihed
organlcs were washed with H20 (15 nit), brine (15

25 drled over o504 flltered and c%ncentrated
I ABOTON 5 L t s A

SUD] @618k sl @ hie GE msm 5 0204 161 ailt
el ut ?‘gﬁa@%‘? ) D%:I\/Il t%% i ﬁﬂ)tbheg(n 1& B DNHACOSL) o
PRkdgnt ?@pﬁﬁawrea}tndﬂr@nﬁtgpﬁ{%})atwplm U%S&dwcﬁg)ﬁ@i@ @39 20hl 4

ﬁﬁin@%@ﬁ smadMpBrifofier MMO@mg %l?rkﬁe‘&: %’(ﬁno@lzthmre@ct;ola‘\ﬂas %d
CDC13) 8 7..07

%{ 50 @mgaeﬁorq_&le ram(})droggmmd%laan 0f3Dl‘f§Og§lO @Lbsoﬂlﬁlon E%OA Q 578
i( Gwﬁmo =Adeia. 5 Wthe @a&wn?&%s ﬁ%nc&whlth&z@zS@mﬁﬂarﬁ%trécwd into
ddd, J=8.3, 5.4, 4. 1H), 1.68-1 (m

]f::'PAc isfz@Lk ddy phagse%wqe S@a@ted gndsthﬂ%q pliarqj: waﬁfugher(eatrac J%d@ll'@
EHoA G 70 BXgMPAobined organics were washed with H,O (15 mL), brme (15 mL),
5transhL2 (4- FIuorophenylgcyclopropyl] (4-1sopro

&icd ov i MeSPry et ne Anceriigied pipdspesduced prestyrg The Deahie Bk was

subjected to flash chromatography (S10,-40 g; gradient elution: 1% MeOH/DCM for 3 min
then 1%-5% MeOH/DCM over 20 min at 40 mL/min) to afford 947 mg 10B (57 % yield).
m/z (ES+) M+1=291.3; HPLC #=1.52 min. "H NMR (500 MHz, CDCl;) § 7.07 (dd, J=8.7,
5.3 Hz, 2H), 6.96 (t, J/=8.7 Hz, 2H), 3.63 (dd, J=14.5, 5.0 Hz, 4H), 2.71 (ddd, /=13.0, 6.7, 6.6
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F Note: * designates single enantioner of unknown
absol ute stereochem stry. 10B (309 ng, 1.06

wornmb)24825 separated into individual enanti onmEPGT/GB2@S8/050723

Berger Instruments MultiGam Il Supercritical Fluid

Chr omat ogr aphy I nstrunent using the 10 foll ow ng

conditions: 21 x 250 mm Chiral Pak AD-H, 5 m cron

colum, 70.0 nmL/mn, 25:75 {I sopr opanol cont ai ni ng

0. 5% di net hyl et hyl am ne): supercritical CO2, UV-220 nm

HhaH, §Cﬂ7822 “d e ANt 19t w83, b enb¥ Bd, 10D, b@-1.etmtm,drider.21 (ddd,
ug l,.ace nder hi gh vacuumto give

{I%glé %%S%g 1e94a(?1‘{:{%éq%0rgr%ound as a pale yell ow

solid (44 % vyield). Analytical Chiral SFC anal ysis of

final target >99%ee, tR2.9¢ mn, on 4.6 x 250 mm 15

Chiral Pak AD-H, 5 m cron 2.37 mL/mn, 25:75

(triagoBr (@ gdwodphemyhicedlopirony]] q45®@1@pﬁplphy¢1@{1 I'yy)haﬁlamr@l):,: enantiomer 1

supercritical CO2, UV-DAD and MS detection. mz (AP+)

M1 =291.3. I1-1 NWR (500 MHz, DI\/SOdGI 6 7.2 (dd,

J=8.9, 5.5 Hz, 2H), 7.1 (t, J=8 3.5-3.7 (m

2H) , 3435(m 2H) 2.qU| tet,|J=6.6 Hz, 1H),
2.3-2.5 (m 4H), dge,—J= 2, 4.1 Hz, 1H),
2.2 (dt, J= 8.2, , 14(ddd J=8.9, 5.3,
3.8 Hz, 1H), 1.2 (#dd 20J88) 6.2, 3.8 Hz, 1H), 1.0

(d, J=6.4 Hz, 6Hj. EXanple 12 _ _
tr anstsfo%e Q‘%esl:% QL QR 9&é’ah%l&xé%'O?M%V%Ltss&lﬂge'l\slﬁge%%&{ét& pe

razi n anon enant |1 oner - ]
Thi s 188 é?rﬂ9|rmré:06 mspl) way| seitagated; into akhadudhenaatiomierhont anfderger

ﬁgMé:gelgtCs“ A6 Iﬁ%uﬁ&é&t{chf’fﬁﬁd'cﬂroﬁ?% ﬁ%ou S%H&t Lagahed

| ed thereln. 137 ngq
foloiag exndaiony a0 ywh ChiplBax AlrHY, &m%m@mrdl) 70.0 mL/min, 25:75

mﬁxloye;ﬂof:%nta g (ﬁ% % §El%t1§}f@$§¥e§ﬁ1§e %&%hlﬂﬁzkl ¢ r W 225%%1A)The

on 4 Ira
mletpdnwaetmwas @meyedf Sofvent W pguceql Bmﬁumﬁ olacezsl under high

\%@M{J@l%@lsg t0510é§’7 %\/g"ﬁten?ée{ (l?:(tﬁlhé%lh@gg a;tﬁ)e ’&/eﬁw ?Jl%lzbéig ‘ifcygé.ld).
ATSHCRNRTEETS. Wbbisis DVBO UG 97 @, (cid9) 38,00 465 50k
@MalPaz Ab- ﬁt 3 mgcr%rl?cr?tﬁlérﬁlzi 3§2m'[9m1n32557' S&EZpr()ﬁQnol?c@mamﬁlg‘l‘)'Sg/é 5

msthyls@mlamzm}s s%)eroeltlszal C@zalUYIPAQH)d M3 deteqtigp m@ﬁéP*z) Myl 9
*179,1 31*"1)1N1\/1R (’506%@’2 DATD-&) 5% 23(dd 3-89 "525 HL 2Hb 7. 11(12J é@‘iﬂ 2H),
3JS 37(m 2H) 3435(m 2H) 2|_2(qu1ntet J(66HZ lH) 2.3- 25(mH)4H) 2.3 (ddd, =
8.9,6.2,4.1 Hz, 1H), 2.2 (dt, /=8.2,4.9 Hz, 1H), 1.4 (ddd, J=8.9, 5.3, 3.8 Hz, 1H), 1.2 (ddd,
J=8.3,6.2,3.8 Hz, 1H), 1.0 (d, J=6.4 Hz, 6H).

Example 12

trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-isopropylpiperazin-1-yl)methanone, enantiomer 2

F

Note: * designates single enantiomer of unknown absolute stereochemistry.
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Exanpl e 13 trans-
[ 2- (4- Bronophenyl ) cycl opropyl] - (4-cycl obut yl pi per azi n-

wa 200dpmsehanone 13Ai . Et hyl PCT/GB2008/050723

trans- 2- (4- br onophenyl ) cycl opr opanecar boxylate () O
15Br To a vigorously stirring m xture of
(CH3)3S(1)0 (7.76 g, 35 3 nuol ) in DVMSO (75 nL) was
added NaH (0.972 g, 36.5 m®l) in small portions over
5 mn Follow ng conplete addition, the reaction was

| ef t Tho esnitipmEowas i®latddin beboheetvhid theaghiral seipapgien described in

B Pl S 08 0 OOPRL IR kP B £
wllawpblal (460 greld)Al Adelyotal CAlrdl SEFC3ndlytishe tmaldaotetof9%as, ==4.03

rejk) Ce (1 a .

SR TR AR R RO Tl GRS s Thdpropancd

¢onRintgrthl %6 duhedrytranilapsneperuperows e WUVRD AR @nd RISxdetsCrion. m/z
L (5 M i aqf Lk ke .

@gﬁ?:gﬁtl r%bteigd %n el}f\ (Srog%lggﬁg%g%?]%(dq’hje%%éﬁﬁf ﬁﬂ (RS

$OHe 2 M 8. Sedo5@r, BB 30l b (Gt BG(qamebt. sebi élzt Bd), 2.8-2f3 (as AL,

r i;02- T jent - elution:,. 5%

B A G e AR B A R A B s, 3. 1

I, 0 AdAdde i 68vaB H201 i ho &t /404 He/obn to afford 1.48 ¢

13Ai as a white solid (46.7 %yield). 11-1 NVMR (500

MHz, CDCl3) 6 7.46-7.33 (m 2 H), 6.97 (d, J=8.6 81

Hz, 2H), 4.17 (q, J=7.2 Hizan@ld13 2. 47 (ddd, J= 9.2,

© b Ay 5By i

13Aii. trans t-butyl 2-(4-bronophenyl)cy, pr opane
carboxylate 5 () Br O
)

@ H/NJ

0]
Br

13Ai. Ethvl frans-2-(4-bromophenvyl)cyclopropanecarboxvlate

" O _~
[

@)
Br
To a vigorously stirring mixture of (CH3);S(DO (7.76 g, 35.3 mmol) in DMSO (75
mL) was added NaH (0.972 g, 36.5 mmol) in small portions over 5 min. Following complete
addition, the reaction was left to stir for 10 min before the rapid dropwise addition of ethyl
trans-4-bromocinnamate (2.21 mL, 11.8 mmol), which is commercially available from, for
example, Sigma-Aldrich. After 3 h the reaction was partitioned between EtOAc (100 mL)
and H,O (200 mL). The aq. phase washed with EtOAc (2 x 75 mL) wherein the combined
organics were washed with H,O (2 x 50 mL), brine (50 mL), dried over MgSQO,, filtered and
concentrated under reduced pressure. The resulting solid was absorbed onto Celite® and
subjected to flash chromatography (Si0,-40 g; gradient elution: 5% EtOAc¢/Hexane isocratic
for 3 min then 5-30% EtOAc/Hexane over 20 min at 40 mL/min to afford 1.48 g 13Aias a
white solid (46.7 % yield). "H NMR (500 MHz, CDCl;) § 7.46-7.33 (m, 2 H), 6.97 (d, J=8.6
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A round bottom flask was charged with (M)3S0l (36.8
g, 167.6 mmol, 2 eqg.) and DMSO (500 nL). Wth noderate

wa@giovar4sen under N2, a clear yellow sol uti on WeST/GB2008/050723

formed. To the solution was added sodi umtert-butoxide
(16.1 g, 167.6 mmol, 2 eq.) and the resulting m xture
stirred at RT for 2 hto pré)duce a clear colorless
solution. To this colorlesstsolution 10 was added

trans t-butyl 3-(4-bronophenyl) acrylate. The
Boatiaidngr(q.0F7 ik, Ady JHatddnes 7, i6r45ed Hzoriat.86 (idd.l=onvsa,

4(%91%_']'118)15 dl[ ég]%heﬁ%rlggq%ll% jJre was conti nued

vern réss of reaction was
noni t or ed by 11 1 NI\/R spectroscopy After confirm ng
| , , n mxture was
%qﬁ 50 W 500 T j ;Klthe addi tion

of brine (300 rrL) The organl Iayer was separ at ed,
dri ed over I\/gSO4 and 15evapgr & ed L. dryness to give
19.6 g 13Ai i thrt 3 (7957 d). 11-1 NWR
(400 I\/Hz CDC13 7 8 pp 15-1.28 (m 1.48 (s,

9H) 151160(m b ~£6- 1. 86 ( 1H) 2.36-2.46 (m
1H) 6.98 (d, 2H) 7. 41 (d, 2H). The trans t-butyl
3- (4-broaRmgiasidlaik @gsrcmbx?&@wmé)!s@n @J@g,a& b eind D WSsq.) And

flanme dried three-neck flask e ed with a

PMeProtenkl , Wihmadrite rERtigimden Noam e}eaé YROW spfusion g formed.
ThAE grﬁﬁho%Qva%&d%d Nﬁﬁ'ﬁnﬁ %rtgc@ltdildeQ% g MaPb inrdol L &Q-ahd ﬁl@ @esultmg

anhydr ous THF noderate stirrjing und

er%\stgf&ri at f%ﬁ)f 8rh tq prrsé.w 2 C}rrre%orﬂr eS8 oo r@éeéf(a?féess Solution

x(v&%daecmans 2But mmlmm&phan eyl SR lcM@sindrdf &8 lamglraew@s rinsed
20 mﬁ W('as char ropwi se via addition funnel
with DMy

1o ko SHrrnatng Rebgsa iy i KRR R gugmieh

THeQﬁég'ﬂes§ btthé ¥eadtdn &vas InBaifored tyd HtNMR|sb&W0£Q:@[L}O r&fbr confirming
sol hrtl on, .  An exot ermfrom 25 Cﬁf)‘ﬁ)

b
Shgn pHAe eadiops (anreacipp BiX s aghgilusgd »w& I\VﬁﬁéEZ@Zﬁ%ﬂﬂmd

E;hﬁe &mgmhloméhmsrl)(ﬁm)r reg ox%tgnlgmy&argaé 3£bafﬁltddi &16%@3&%%8@4, and
- bronmobenza| 15.9 g mol , 1.0 e
?r?g%rewdirrnﬁ%é?]ﬁyaﬂ%% #rpa%az%hlfﬂsyh%é% ehgy el Wﬂt%@
ﬁbr@veD@Qdes @HldSQ@W(&elml st B e ddii t1ignm 6-P¥E(m, 3 H)
exothermfrom?25 C to 35 C was

g%%f‘@@da lHTﬁ@SK@%IWéh(%?ﬁi ure was stirred at RT for 1

h. 1ThB emrsetaﬁ%ﬂ 914-BloxdoplicyasyiaR HNay §e§ar&pars OIRVR! &l fl R dried
using H NVR  The reaction m xture was | ayer was

bepardtibek %ﬂr@pﬁﬁyﬁ%atwqm@rrz@n@é@tlmﬁmn%@ adiyinlefpppcharged

WRPNAE )3 96, b@ﬁ ROl NDePVRH aﬁ‘@'&@ﬂs Tlt-ﬂﬁ@m@ ﬁrgﬁn 'Wfithl Iﬁ’dﬁ@fa‘re stirring
was evapor at ed to dr ness to glv

Bideiiee # selgiog ofvrbitd déf‘éhylrz!rlor@?n@wﬁt? |2c15ﬂgJ 92ﬂrmwl( hbea)

Mﬂélvg@%g& d@()us FIHIFRQ@ %Lﬁ@ai&arg@d’ﬂroﬁvlgegw& addito)furhe BRref fperiod

38 Ay 2T1(ezref'ert61ﬁeﬁrréwll%% fr% R SWEM &t erGxdight yellgwicloeyt

s%ruuMet RRekolhernt Brod B°CHé BNT wa otagdrrzea definglBAhdditibn 4 B fids
5.48 mml) in THF (22 nL) at anbi ent tenperature was

GRE PR oI a3 [ 5600 R 16,30 oy oA T

ibMbBeYzdldehy#Q14.9 &, 43.1 mmol, 1.0 eq) dissolved in anhydrous THF (20 mL) was
charged to the above solution dropwise via the addition funnel over a period of 30 min. An
exotherm from 25 °C to 35 °C was observed. The reaction mixture was stirred at RT for 1 h.
The reaction mixture was analyzed for completion using '"H NMR. The reaction mixture was

diluted by the sequential addition of MTBE (200 mL) and sat. NH4Cl1 (150 mL). The organic
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10 m.). The reaction was left to stir for 17 h before
being acidified to ca. pH1 with 1N HCl1 (aq), then

wezdmwaetsesl with Et 0OAc (3 x 50 nL). The comnbi nePCT/GB2008/050723

organi cs phase was washed with H20 (15 nL), brine (15
m.), dried over MgpSH, filtered, and concentrated

under reduced pressure to give 1.32 g 13B (100% yi el d)
as a white solid. 1HNVR (500" vHz, DMSO-d6) 6 12.29 (br
s, 1H), 7.45 (d, J=8.6 Hz, 2H), 7.14 (d, J=8.6 Hz,

2yy wa@se@ated et wabk@l with [6.(5(25 4010, ah8 kit NIA) (251ImB)1 Afatddrying

=8\17c5 ¢ 4 = ]
RPVEsp2 o i w3 Syophdrig iRy g By 2apfirfugc s
Whiteulidi(9B61% gieldf.| ‘GEKMRASOCREgEICKd) B pABASH ( 98) &38)(d, 1H)
d MeOH (185 nL). Wth noder at
7659(t:éaw45 71592@% 3??% was gor nmed. )To t he ggl 3tr ?o(ra] was
20added a solution of NaOH (7.5 g, 186.9 mml, 3 eq.)
38 HR20-6 9265 iphery TGS AHHA:h DG XG4T € vas heated in

an o011 bath at a tenperature of 70 C for 16 h. The
conpl eti on using

reaction mxture was anal yzed f(
1HNVR spectroscopy. After—¢ ri.ng @the conpl etion of
t he reaction, the ¢gacti xture |jwas reduced to
one-third its vol ume onla re ary ewgaporator. The
resul ting mixture wa$rdil ed with 50 nL of 0.5 M NaCH

AT, AP S s D R0 8 e
@mpgmsevaaddﬂeﬂ iLgpH m‘onohydmte (9@0 gzri16|4lmm¢ibaS|®Hhm1fy ip hIgO (11.0
Mtf ﬁé?ﬁ@%\@o%(\%ajs lef%tg %tnmoiqf‘ﬂljﬁef&g th i%gdlfé\%ltsur) g&é ﬁaﬁalvcxéirﬁlelN HCI
Eonthemedragadiwih E€A Y ersOnf3OFhe R@;ﬁmﬁé lorgafiict fheseswdswestied with
rqjﬁo § q#‘&g 9'1 5%]53 ISy S gse (?’ Sf&l?er&l glgf)’(ﬁz 8§§enﬁat!i<i’]19(mér reduced

that”was furt
Iatss@e tifor.3%5g K 920 %mlé] ad)a WhitkMVR. ‘(me (s@o Mz, DMSO de) &

1H)
e P %9%5‘%“%@ a5 O 816&323@34%&(‘&92 90 63500
i, 1H2|-]|)81:(Qdc35—&”s,5.0141-j§) Hz1B0, 1.43 (ddd, J=9.5, 5.4, 4.0 Hz, 1H), 1.32 (ddd,
I onophenvfl cycl opropvll- (4-cycl obutyl pi pe
JtaS?i[]ﬁSi@%/%? 1%t’)hanone 5To a stirring solution of 13B
(700 nyg, 2.90 mmol ) in DMF (20 nL) at ambi ent

o . ; L and

R R S A 5 R PR O G gk Ephna

MEQE 185tk ) iWigh thoderdse mitntioma\so(lmms wiag) forBed} 8l orthmdojutiga gvas

B oy o RS L 20 18 o Bl £8P 1O R ) DR iR

negirgdwes heated i asod beddt ¢ WmE@r@me of 70 0oy 1ahd Tkm@héldn wilxtre
[ 5

DRyt Bt A ey Sl AR eon R il Hhopigion

«fohd rgacfiza 1herrg%ct10ﬂmema@|waqoh@@ed (Wepse Hharfdtits volusie on a rotary

& 29 e Y\é@{nﬁ%s ? o{; @v@sddﬂu dGhR sHONEL] L0 1@forf io\flgfo%! fBHowed

S materia ece by filtration,
bsmashmg giath %éﬂmmf MW Eandedg.ilegr W%eqepwsmdta@dyﬁeé byithe

1§é eglﬁf’ﬁlon | ﬁ Pf% %Qtllqge) pH a—ﬂﬁe 1919&{9& QIQSCL S OllhE %xtﬁ@ rog‘talned

su ject to romat ogr aphy ( 0 g gradient
s prirgnted mthsi))‘@w&lvé@@—mbtl\l I@Wr@sxtmcw We Panbirsd gg ¢ricd over

S@f f%gvg%@thggolqrélgmg(ﬁ?re%{ﬁ%ﬂ ﬁllegsllr 1%('@ 1 i&gc‘faﬂ\@'s]a‘l?gﬁt?’yeliow

srqbd tthyas fertlog diigg] undergnah waguunmo @foyghg%% y(1 2|111|)NMR (400
2.73 (quintet, J=7.9 Hz, 1H), 2.44 (ddd, J=9.0, 6.3,

4.0 Hz, 1H), 2.30 (m 4H), 2.03 (m 2H) 1.95-1.82 (m
3H), 1.78-1.62 (m 3H), 1.22 (ddd, J=8.3, 6.3, 4.4 Hz,
1H). 20Exanple 14 (1S,

2S) - (2- (4- bromophenyl ) cycl opropyl ) (4-cycl obut yl pi peraz

i n-1-y1) met hanone 13C (300 ng, 0.83 nmol) was
separated into individual enantionmers on a Berger
Instrunents MultiGam Il Supercritical Fluid

Chr omat ogr aphy I nstrunent using the



10

15

20

25

30

25 follow ng conditions: 21 x 250 nm Chiral Pak AD-H, 5
m cron colum, 70.0 nL/mn, 35:65 (MeOH contai ni ng

w@O2&%0eiseet hyl et hyl am ne): supercritical CO2, ROF2BO00SN50723

The isol ated enantioner was renoved of sol vent under
reduced pressure and placed under high vacuumto give
rise to 137 ng of title coggound as a white film (46 %
yield). Analytical Chiral %:analysis of final target
>99% ee, tR =4.37 mn, on 4.6 x 250 mm Chiral Pak AD H,
MHzj CPOR-dBOpwol 381,37 2m3AD)NLIo .47, (n3IHE5.7¢-M80 kin, 1H) 2.34-2.43 (m,

o) Al B s AR TRt Beliobn. “mi 2 (aps)  WhicB63 8

11-1 NMR (500 MHz, CDC13) 6 7.39 (d, J= 8.2 Hz, 2H),
=3 _ 3. 823, _4H).

8 2.81-

2 ' =970, 0o, 4. . 2. o0
]§3H) , 12.a50rrihg St of 288 (700 n8] 2.0emnBH)in DMES20 B af ambicnt
3 1.22 w58, 4 ) 4.3 . TIh |
Sk ot rORT St rgHEH R A b Vg RTP RS

BT [ 1a@d ¢, 619 niaxdnA fer &bring RS min, 4A (743 mg, 3.48 mmol) was added.

R) - (2-(4-br. h [ . | - | obut,yl pi
AR oA LSRR SR O g
tiesdthattresitiue waadisotvedd i Owe t({ D0t aghivasbdd veigp@s ad. icoric acid (25

described in 1 le 14 9 title co d
PERPLYEE Ke0 QRIS Py My Ol B o RpSRRRY s Y6 oo
6h). Mk aGPEsanab e itssiofvefigialhikargeted x0806@satitREBy@Sls. This
B, A R LRGeS
Migh@1 thyledt dugitiond]l seid: 2¥upgr dhe tonttahedSURs wdve dDBEctan tasvs
et ection, Z L AP+).. =. 36 oAU tioner wa

Al o e gy e PR R Rt 8P
wbinfii gurtatd B0 ngy 13658R gnyieldt, m0f (HSh)M-+ES6enaRLOmEd SHU

e e TR R A T S = e

410), he3 (Rinte2B=7 b ey, X44 aMd aR8I0y&S,3.0n82, @ 11Y,a. 30€m, 411), 2.03 (m,

RVl 331 R0 010 B (38 S

2.80-2.62 (m 1H), 2.44 (ddd, J=8.9, 6.3, 4.3 Hz, 1H),

2.30 (t, J=5.3 Hz, 4H), 2EX%9-é.&6 (m 2H), 1.97-1.78

(m 3H 1.77-1.67 (m 2H) ddd, J=9.1, 5.0, 4.7

Hz, @819)-(2-U-Eamehdalyl)cdet8ordyyl)4-SyclobuiSiphierazihH) yl)rkotainphee
16 trans-1- {4- [2- (4-Cyc |obutylpip erazine-1

- carbonyl ) cycl opropyl] phenyl } -3 -
(\ND

nmet hyl i m dazol i di n- 2- one \/J
<N
/ﬂf n/
Br o

13C (300 mg, 0.83 mmol) was separated into individual enantiomers on a Berger

hiperazihal V1giethang

Instruments MultiGram III Supercritical Fluid Chromatography Instrument using the
following conditions: 21 x 250 mm ChiralPak AD-H, 5 micron column, 70.0 mL/min, 35:65
(MeOH containing 0.5% dimethylethylamine): supercritical CO,, UV-220 nm. The isolated
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give rise to 137 mg of title compound as a white film (46 % yield). Analytical Chiral SFC
analysis of final target >99% ee, fr =4.37 min, on 4.6 x 250 mm ChiralPak AD-H, 5 micron
column, 2.37 mL/min, 35:65 (MeOH containing 0.5% dimethylethylamine): supercritical
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An oven dried vial was charged with 13C (100 ng, 0.280
mmol ), copper(l) iodide (5 ng, 0.03 mol ), K2CO3(76

wWo09024823 nmol ), 1- net hyl - 2-i m dazol i di none ( 3BCTGB2008/050723

0. 33 nmol ),

(1R 2R)-(-)- N, NT-di met hyl cycl ohexane- 1, 2-di am ne (8

ng, 0.06 mmol) and 5 anhydrous 1, 4-di oxane (1 nl)

under an argon (g) atnosphe %. The vial was seal ed and
heated to 100 C for 15 h. The reaction was allowed to
COnIUV-DARNTDI 31t detcenige mat (AR, MH-ilF8 @ e d HENVIBUHD NIBE.i GI¥Gs) &

EERTEST AV, K30, DS SN LB 15T
@dadrents. el atlizphtl), 399 BEn0AD/ Hek hAE (m,.200r 1821i (o, Bid) 1.18-hd# (m,

+309 He ' . i .aff or
IR e s Sae R T B s b idf o R e
Juivtd BB X 12y diffRic@t. R=1. 57 min 11-1 NMR (500 MHz, CDC13)

8 7.45 (d, J=8.6 Hz, 2H),, 7 06 (d, J=8.6 Hz, 2H), 3.76
(td, J=7.8, 1.4 Hz, 2H), 371-3.53 (m 4H), 3.45 (td,
J= T1RB,2R)-(Z(4Hromapleny Ry 88proph ) (Fedcldbutsiipipedid)n, 1-2)i@&hdndog
J=8.1, 7.9 Hz, 1H), 2.41 (td, J=7.2, 5.2 Hz, 1H),
2.35-2.21 (m 4H), 2.09-1.95 (m 2H),[ 1. 94-1.79 (m
3H), 1.78-1.65 (m 2H), 1.62 (dde~NJ<8Y6, 5.2 4.9 Hz,
1H), 1.27-1.17 (m 1H). 15 ampl e J17 trans-1-
{4-]2-(4-Cycl obut yl pigperazi neyl- tar bonyf | cycl opropyl ] p
henyl } pyrrolidin-2-on IS eyanpl e was prepared
accordi ng to ExanpPé 18 enpl oying 13C and 2- 20
pyrrolidi none, which is conmerciall vai |l abl e from ..
for eXEMPIEome FvdCAYT Btrordmres “(“éél-yﬁ iR seafgion despeg in
EXntble 24. 30 mkitk civRun8 0Qs Mitgted SGEB)e m (4E%-yield)4 AnbRical

Gy sibinel g et 107 s & 3 29 19 0 TR gD
{ ticrelBlunth, $137 mEhhin, B:@4isOstdshnolsdfinthg 09598 dindthYlettig/lamine):
NN SE NI CTN
WasHdt dnaB3edid X3 to ddtertind th® bsONte c3nfifuratibn dBaskigbiflent of this
PR B pF abe TP ears By RTBERdBy?] phen
dohFigurmion aiB endsitinéronand hefound tilbe 1R, 2R if such x-ray analysis were to be
conducted. "H NMR (500 MHz, CDCl») 6 7.39 (d, J=8.5 Hz, 2H), 6.98 (d, /=8.5 Hz, 2H),
3.79-3.53 (m, 4H), 2.80-2.62 (m, 1H), 2.44 (ddd, J=8.9, 6.3, 4.3 Hz, 1H), 2.30 (t, J=5.3 Hz,
4H), 2.09-1.96 (m, 2H), 1.97-1.78 (m, 3H) 1.77-1.67 (m, 2H), 1.65 (ddd, J=9.1, 5.0, 4.7 Hz,
1H), 1.22 (ddd, J=8.3, 6.3, 4.3 Hz, 1H).

Example 16
trans-1-{4-[2-(4-Cyclobutylpiperazine- 1-carbonyl)cyclopropyl]phenyl } -3-

methylimidazolidin-2-one
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NOr ()s//,0 /] NOH An oven dried vial was
charged with 13C (100 ng, 0.28 mmol), copper(l) iodide

W@ 200024803 03 mmol ), K2CO3 (57 ng, 0.41 mol ), PCT/GB2008/050723

nmet hanesul f onanmi de (24 ng, 0.25 mol),

(1R 2R)-(-)- N, Mdi net hyl cycl ohexane-1, 2-di am ne (8 ng,
0. 06 mmol ), and anhydrous 1,4- 10 dloxane (1 nmL) under
an argon (g) atnosphere. Th® vial was seal ed and
heated to 100 C for 15 h, allomed to cool to anbient
tenperature and stirred for 6.5 h, then war to 75 C
for 67 h. The bright blue m xture was heplzggled to
anbi ent tenperature, filtered roug iteg and
concentrated in vacuo. ‘ URL i ngy T esl due was
subjected to f I ashochr offat 0fr aphy j(basic al um na-8 ¢
gr adi ent glon 5% ' .
3@6N@OFV ver Q7 nih at™18 nL/nmin to give 7.5 ny

title conpound as ry film(10%yield). mz (ES+)
M1=378.2; HPLC tR=0.59 nmin 11-1 NMR (500 MHz, CDC13)

6 7. ]A?ro?leﬂ.drie(dﬁ?[ial 2hf) charged w4t 188 (100mg2 BIP80 Bm6B; Bpi@(1)(indlide (5

3H), 2. 9 3 inte

T Tyidh Scg Ut mg 0 Tt e Efaddol it hymé v
12mOB;- (2R A8)-(-mV, PAdjmetliylG2lohdxene- I 2diathine3 8 Tagh2.06 fhiljo]) and
a%p?&f&%d?@é%le él}_pfb) lil'rierlfn]é'rg%ﬁ (é)@cmt?s'ﬁﬂe’re. ll“hze‘l'l_ia}wgfsS segllgél and
licnad 8> (0-°Cywl16butyie phpenans miolvey 19 doolro [atbicpytempdratatieniltred
et Ak R S ]
deebadgeaph (prsic ﬁl.uﬁﬂnarﬁ’g) lgyadient elution: 5% EtOAc/Hexane 1socrat1c for 1 min,

?k(’l‘%%wz&c/%e%ne Ver i?]ﬁldltag)ll(llg 5154 %%&0@&7f gggé %Qtzrnﬁoynd (67.0 %

weby dﬁ/ﬂLE§+T}vF1(=%3lﬁ,HPB@dR=p}5r7mﬁh i i NMR((GO(DMHZMHDCQ) 8B45 (d,

ExRah 247 - Eon bl LRI 3R T £ &0 4fD .0

@YD @181 1.4 elapienan. 88 @, J-41tetz, @ BE DiTandoyerss. fiueniah e ), wid hirda=7.2,

A2t 2L 4l BB b Qo URp Pl by S o,

pérEiddir/es.6,[3e4.0 syl ) ng7-mmat én,ial). was subj ected to
preparative reverse phase HPLC/ M5 purification to give
46.5 ng title conmpound (47.8 %yield). mz (ESt)
Mt1=354. 2; HPLC t R=4. 77 riixamble 17 NMR (500 MHz,

%%—ggéi?—éﬁggg?bshgﬂqﬁﬁr%n%— ]g%’_rbo'iz}ggdyglg'%%g%liﬁ%étalf_bp?lfr(?li in-2-one

3.19-3.16 (m 4H), 2.68 (quintet, J=7.7 Hz, ,

2.25-2.16 (m 4H), 2.13 (ddd, J= 8.9, §, 3, Hz,

1H), 2.08-2.01 (m 1H), 1.97-1.90 (m(%N 1.77 (dd,

J=10.7, 9.2 Hz, 2H), 1.63 (td/3=5.4, 2.9 Hz, 1H),

1.31 (ddd, J=8.8, /5.2, 1Hy, (ddd, J=8.1,
& b

6.3, 3.7 Hz, 1H).
) &

This example was prepared according to Example 16 employing 13C and 2-

pyrrolidinone, which is commercially available from, for example, Sigma-Aldrich. m/z
(ES+) M+1=368.2; HPLC #=0.72 min. 'H NMR (500 MHz, CDCl;) § 7.52- 7.49 (m, 2H),
7.12-7.09 (m, 2H), 3.84 (t, J/=7.0 Hz, 2H), 3.64-3.60 (m, 4H), 2.74 (quintet, /=7.9 Hz, 1H),
2.59 (t,J=8.1 Hz, 2H), 2.44 (ddd, J=10.8, 9.3, 4.9 Hz, 1H), 2.35-2.27 (m, 4H), 2.15 (quintet,



Exanpl e 20 15trans-

{2-[4-(1H Pyrazol -4-yl ) phenyl ] cycl opropyl {- (4-cycl obut
W@ b@opesazi n- 1- yl) met hanone A stirri nECT/GB2008/050723

suspensi on of 13C (50 ng, 0.15 mmol),

4-(4,4,5,5-tetramet hyl-1, 3, 2- di oxaborol an-2-y1)-1H

pyrazole (27 ng, 0.14 nmol)

bi s(tri phenyl phosphi ne) - pal$ adium(11) chloride (10 ny,

0.014 mmol ), Cs2CO3 (112 ngy, 0.340 mmol) in a

DVE 12 QHEL @290 (d&h =0 319 2.0k, Itdal.9471.33 2n, DDERT- hb) (m, 3

' I Vi al Wi th argon (g) was subject to

H,é?%&ﬂd@j%ga 2 4PH q%go C for 160 mn The reaction

was then |eft to stlr at Ewapipdnt8 t enperature for 7

o abant F e PRl SSn B pdecne

m.). The ag. phase was extutfacied with 10%

i spropanol /DCM (2 x 5 nL), wherein the comhi ned
organi cs were dried over MgSO4 and concent ed under

25reduced pressure. The resulting n'gt/@r Wwas
subj ected to preparative reve ph’és\e/gEELCII\/IS
purification to afford 4% | ound (31 %
yield). mz (ESt) M1 : HPLcﬁf)FM 99 nmin 11-1 NMWR
(500 MHz, O§\6 ’ (s, 1K), 8.12 (s, 88 1H),
7.86 (s, 1H), 7.¢19 (\d, .2 Hz, 2H), 7.14 (d, J=8.2

Hz, 2H). 3.63 (m 2t). 3.48 (m 2H), 2.69 (dg. J= 7.9,
7. Anldzen diidl Vlaﬂwé’sQ'lﬁrgaLDw{tHUS(ﬁd'ﬂDO mi, ©28 1hfhbl), Gﬂ)pﬁer@). 10&d3 (5 mg,

, 9.3 2.
Gt mioh s ke dgls? S o i et iido et s’ fon,
AR2R)- 14)11\QN (diiddhyldye&ha;an@.l,a-,dia’ﬁnﬂe (Rlzng, Dok mnﬁflg;(ampineycﬁdus 1,4-
rans- 4- . .
‘El%a(lﬁoéi}[& B RO &P A gTRere: b BEhyR Eyed Bighsed gdnF for
o, bNdved tdviioh@thmbienPkAperbtiaiad ttirkedtfyd 6.5 h, then warmed to 75 °C for
g’fh(. %h%%ggh%ﬂ% rI]I\lll)% re%:ars \{ﬁegtcoolé\clf to ambient temperature, filtered through

Celite® and concentrated in vacuo. The resulting residue was subjected to flash

chromatography (basic alumina-8 g gradient elution: 0.5% MeOH/DCM for 1 min then 0.5-
3% MeOH/DCM over 9 min at 18 mL/min to give 7.5 mg title compound as a dry film (10 %
yield). m/z (ES+) M+1=378.2; HPLC #=0.59 min. '"H NMR (500 MHz, CDCl;) § 7.17-7.14
(m, 2H), 7.11-7.08 (m, 2H), 3.68-3.59 (m, 3H), 2.98 (s, 3H), 2.73 (quintet, /=7.9 Hz, 1H),
2.47(ddd, J=8.9, 6.4, 4.4 Hz, 1H), 2.36-2.27 (m, 4H), 2.08-2.00 (m, 2H), 1.92 (td, J/=4.4, 3.7
Hz, 1H), 1.91-1.82 (m, 2H), 1.77-1.54 (m, 5H), 1.24-1.18 (m, 1H).

Example 19
trans-(4-cyclobutylpiperazin-1-yl){-2-[4-(pyrrolidin-1-yl)phenyl]cyclopropyl }methanone

()

® E
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10 A flame dried three-neck flask equi pped wth
a thernoneter, an addition funnel and a N2 inlet was

webawges2zvi th NaH (3.96 g, 1.1 eqs) and anhydrpCEGBRHS/050723

(120 nmL). Wth noderate stirring at RT, a suspension
was formed. To this suspension was added a sol ution of
t-butyl diethyl phosphonoace 7ate (23.2 nL 1.1 eq.)

di ssol ved i n anhydrous THF %20 m.), 15dropwi se via the
addi tion funnel over a period of 30 mn The suspension
t uArgding stspemionlo€ A3C (10D giat 0.9 Minol, dlhdredl) sodtait (3o1g, 0.8

58 DTBEAIER, SRR SRR %ﬁ%@%@%xwe o
mgdAftmme), mlxtdumue THES2 sil) ardgyralidiRT0f037 m&n@ﬁhmmoBOundbrmn

é%g%o(lgg%ulngsq)hgre w%s %H?(p gﬁbé’ %{E?Fa( 326%]8(?’ \rfrlg A%%r g‘oo

ssolve I'n a rous
angbi¢nh @mpe@witd, 01 rewciXdnuvas qdqfrmm with a/ied drdpe OQHﬁD tdlltmad w1th DCM

@S‘?ﬂ‘%‘ g’g%%d%/rgﬁ %e’ﬂ%@ %\% cﬂzl e%@atga d/_}ﬂe(%fé% gsrsﬁﬁ)ef rff’?&]eaétmg

fObserve e resultrng mxture
witenal @ds aubjeREd foqepbrahve Ry ogr e [HILA/ME pueﬁqatlomm g\m§6 5mg

RO o o PRD.EommLeh 4 ey g

Nlblz P MR- c(él%@%ﬂ_dﬂ 8Thidz, Gy dridd d | Ja§ e tizwdld), $epartaimdltand3s-
15D SSOLEO A 4 g5 RS 35,38 2 s

BT 4plis langs 299 (leylelﬁo} o 40 tro 6Py INBd o 1 G Pe Hz, 2H),

[ A 0 I -

%é’e‘o@d i AR ATARRs s T2 LB By b s RS, 371
7.53-7.64 (m 3H) 7.68 (d 2H) 21B. trans t-butyl
2- (4 cyanophenvl ) cycl opr qRARE me oxylate 0 0 N5
A round bottom fl ask was TN with (CH3)3S(1)0
(1875924 (lﬁmrdzOﬂrﬁﬂ’ﬂ)phezyléfwclpplanﬂ}M@O{DA@@)IW@)HH My lirhethanone
noderate stirring under N2, a clear yellow sol ution
d(:j

was fornmed. To this solution was added sodi
tert-butoxide (16.5 g, 172 4 mol, %\E:jg and t he
resul tant m xture was stlrred RTfor h. 21A (20
g, 86 2 mol, 1 eq) wa edang N 0 cont ai ner
of the acrydﬁj\te was fri forwarg with DVMSO (50 ni).
Stirring of the rct ar xt ure @as continued at RT
for 16 h. The reNact |/n m xture was anal yzed for

conpl etion using ) I NMR spectroscopy. After
confirm ng conpl edi on of the reaction, the reaction
m xture was diluted by sequential addition of MIBE
(500 Aﬁl}ﬂwsp@nﬁlwf(léé@qfng 0.FpHemel). ddAite -1 ganetidd 3.2
a%@mhﬁ @;yl)de ggamee(m NQS% ﬁﬂl@l) eéi@%ﬁéﬁ/ﬁ)gostpﬁmg)[ﬁéﬂ%ﬁﬁn(ﬂ)

IVG crude ?ro uct product

laride (19angk -0 4 gty )eﬁirzGQaflda rf%pwlo 1@1119]9 F%DME(%%E@@%)IVM
Igfng@ﬁh . he @t@ﬂ %?L) iR a géaYe% V;a:l- p@g&l \%113&&(5#@%&5/5‘ sﬁiugc)t to

f ound MR to contain snal anount
I@fcrqwﬁhqat%@)ﬁ 0% ﬁf()}\M@ g0 6 hwctlowmatbﬁm iy a‘sanﬁvmﬂt
t%méglatgrre%gr ”/(d'ﬁ‘ys I réacf}(% \(I% dllgtiéa with Eg% koﬁl%gzgﬂa/Dé@ |_§)5 mL) and
Vashedyijh Ké&zaﬂﬂ ntlr)aﬁée @ Q@%WWEWMI)%&M @WPP?@S%CM (2x
SRALP WHeinGh@&nfbined organics were dried over MgSO, and concentrated under
reduced pressure. The resulting material was subjected to preparative reverse phase
HPLC/MS purification to afford 15.0 mg title compound (31 % yield). m/z (ES+)
M-+1=351.2; HPLC #=4.99 min. 'H NMR (500 MHz, DMSO-d;) 5 12.86 (s, 1H), 8.12 (s,
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15

20

O ssoLOH N A round bottom fl ask was charged with 21B
(11.6 g, 47 7 mmol, 1 eq) and MeOH (55 m.). Wth

wonaenatses stirring, a solution was forned. To PEEGB2008/050723

solution was added a solution of 25 NaOH (5.7 g, 143.1
mmol, 3 eqs) in H20 (30 m.). The resulting m xture was
heated in an oil bath at a éerrperature of 70 C for 4

h. The reaction nixture was anal yzed for conpletion

90 using 11-1 NVMR After confirmng conpletion of the
&atsé Gnl it héd (dedel] On 20).Xt Ur(d, /S Hzo?.lfd)a BB et 48 (m, 2H),

RFGAL Sy TS S ey €38 B0 e 5 Bpch o
R OBL {DH5, M) 368 (ddl,bﬁ 9, Thelz Bl BB (gldi=8tus .8 Iz, 1H), 1.19

nmL of MIBE. The ag. |ayer was
%gregaigvgdgt ﬁ{é(llll_?rglfl ed by the dropwi se addition of 5

conc. HCl until the pH ofExabpledixture was -1. The

Eronc. T oty R ERe Chnth b daboribleg e,

MySO4 and evaporated to dryness on a rota evapor at or
to give crude product. The crude product purified
by flash chromat ography, el uty ng wﬁ\ 10% MeOH in
DCM The product was isol at gd\as aysingle spot on TLC
However , % NVR anaf #”of this pr6duct indicated a
smal | am)unt Bf 10 |

i es e present. This
mat eri al was then_gisSsekved in a1l Msolution of NaCH
(30 nL) and wash¥d@ with 2 x 25 nL of EtOAc. The agq.

er vas separated and re-acidified to pH -1 by the

=se addition of conc. HCl. The m xture forned was

B, rrask ebuti t@-deidAtengH@erilale.  The or gani c extract was
evaporated to dryness to give 3.1 21C as a white
solid (36.4 %yield). Note: a very; small anount of
inmpurities were still pre j e 15 material, as
reveal ed by 1H NVR. 1H Q cbe1s- d) 8 ppm
1.37-1.46 (m 1H) 147 (m 1H) 87196(m 1H)
2H) 7. 2H) 12.43 (s,

1H). 21D,
t r ansy fardearet fcheeP H&s‘léleﬁlhlﬁ(?eﬁ%ziﬂhr&%e%n%&@to Ry £Roh %&@nd a
vIIbenzonltrlle 20To a solution of 21@&)1 75"&4

Tvgley wasicherged WUl 1Yot dZicAw andrrbydrops Bl (1g0 )oWIth
ORIk fGhoNr RirhydudhenSOPHAPY A 16 tl(lgsuz&nm}n wgsﬁadggd a solution

at RTwas added in portion
M?Jahdlstégp@spwn%e%% 2 mirh; ]seCkMé,SS%l’t’?drlP éwd@fls B0F Rt

HBBRsCRNES E@(fl@(;nefgnneﬂi\%r h H'o@ﬂ) MﬁﬁT]@easruEﬂehh@fﬂﬁgled into a clear,
bet ween Et 0Ac and th] ayer was extracted
t

gt yigllow cetogrdsoltiem A‘Pa%@th@asfr@n\%é to35 mﬁmepbseqvﬁ% dygipg the
ddaMRh. MRS BMbleast &dhe3¥dition \metrlasuﬁtn%ﬁxﬁﬁdvafs h@r&RIT M&Gnother

organl c layers were washed with brine then dried over

A ojutipppighcyanebersifebyde ( b & S0 pumeli theq) Siseheed in
aﬁhﬁfmfr@ﬁsnﬁﬂ: @6 k19 was Sdddioe R refio® Yti@e &Q);(QVM@ Oid thehdBEMA fiinel

second purification was necessary uysing first 100%
EenReetiop 3 Do A pie TP Hlo0idd hioBegsed de royiting

10 &8réwio s‘ﬁh@dl SHRT 801 %Pﬂ%@@ss%f the reactleﬁq \gallsaﬁﬁnt\ﬂea boy V@NMR Upon
char %ed with 13C (250 anhydr

n RS FPHTIATRE Was;%lﬁlﬁdoﬁgsh MWE K7é>0 gltlr) P9 1, N%Phscﬂumn

YRR erte ni¥Ya epwﬁsgs@pd%’t&i and&Abhed, sequentially, with 25 mL of H,0
(tqet razl s(tje?g]:ﬁher?,yl hosphi ne) pal | adi ucrln( 0) 80 ng, O. 076

e3P ddgolutgie Afies fryipgover MgSOs, the organic phase was
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91 sealed and the stirring slurry heated to 80 C
After ca. 17 h, the reaction was all owed to cool,

wo pdoveeeds t hr ough a Celiteg pad, washed | i ber abdGBRA0E/050723

Et 0OAc, and concentrated under reduced pressure. The

resi due was diluted with EtOAc (50 nL) and washed wth
sat. agq. K2CX3 (2 x 10 nL) and brine (10 nL), dried

over MgS™4, filtered and concentrated under 5 reduced
pressure. The resulting gumwas subjected to fI ash
ohpwred oginapivyo (i8k 020 §214as gwhit sehd (16D &% yield). 'OLNGUR (400 MHz,

(%gr(% nn, '@0}&? 0 oélée(:;’ed;{)%'éﬁ ’hgf)g\égt %&“AM% fﬁc;r 4

mn; at 30 nL/mn) to afford 210 ng 21D as a solid (99
mitr Z ePtl)_C 5—0 41 mn 11-1

‘ o 7 5 7.39 (d,
J82Hz 2H) 370353(m2|—|)C85434010(m
2H) , 269(qU|ntet /) [ 2.46-2.35 (m 2H),
2.29-2.12 (m 4H), 1.77 (ddd,
J=11.4, 10.1, 1.7 , J=14.8, 6.5,
3.4, 3.2 Hz, 2H), 1,A4¢ fd ; , 4.0 Hz, 1H),
1.27 (ddd, J=8.5, 874, 4.0 He, 1H) Exanpl e 22
15t rans-442- (4- Cycl obut yl pi perazi ne-1-carbonyl ) cycl opr
opy| TrieHbtem;flagk wasthpesowt (GLROQEE? & gekinghlat 6) and

]§MSG)| (B5(ERABN twmme@&e M%ﬁ@%eﬁbﬁ@kl@&r%reﬁd\ﬂoﬁﬁﬁ)hm fhhyd. To
npl.e 21 (210 s separated into

ﬁhﬁ aPics o ?féﬁ?f?lwﬁéﬁréb%%l%e @é? el 2rapelyhed d the resultant
Mihiré $hmrbd At RSUﬂ@fez Br21A g@l g, &8 2inehoCN QR4 QEA BRI WA the
ol

I nstrunent using the 20 [ owi ng_condi tions: 21x250
GoraesT ofahegiy! %WW rigedhioprasth Wiy PYRP Cfalo. Mg AL thotsagign

ﬁlﬁ(ﬁﬁ)é'kv@s‘lﬁhﬁﬁu@dl AR 05096 Bl TRtBiclist ﬁﬁ('t@éﬂ&/ﬁ]@a)nalyzed for completion
supercritical CO2, UV-220 nm The i sol ated enanti oner

wRne HAIE sercpscaryt AT COmEBIng FUBRIEES ob e SR, thA geaction

Rlxasedadiked b? k@entiacdddiiioh of MINBE (80 M) i bl (SOUTRLYNKhe

as a white solid, (43 %vyield). Analytical Chiral SFC

ARANGlayes wat seppigf. dpaﬁi et Mﬂ@@%@évaﬁorf@l@ BEVRFT o K duds

prodkd Tnmcﬁlab p@hwlwaé&ﬂﬂ,ed by ms%@rron@@gwmy cldBng2widy’5-10%

nl/ m.n IS‘FNﬁg t aj ni e?

%Pﬁétl%@ﬁpéaflﬁw ghenepe %Eéﬁe‘% eridP ey lclottﬁ% fogpl bypip ™R do fitgtain

£ Gl Qﬁt f GARHH a@@m{ CHLbRNVBRMi 1.23-1.29

CDClS%O 0 )31231‘11&53 M\'/ﬁ{-( z, N @)(deﬁkz

@Hy D) 496, § 7(1@9 Qw,DlH)isé,g 9@@9, H{)eztm 235-37(n91H|i71§|.q§ 2H)

2554, 4igdd, J= 8.9, 6.3, 4.3 Hz, 1H), 2.40-2.26 (m
2.09-1.96 (m 3H), 195180(m 2H), 92

1.80-1. 66 (m 3H), 1.30 (ddd, J=8.6, 6.1, 4.5 Hz, 1H).

anphs 22(3—cvanot)henvl)cvclopropane carboxvlic acid

trans-442- (4- Cycl obut yI pi perazi ne- 1-car bonyl ) cycl opr op

yl Thenzonitrile, enantioner 2 0

‘\\“U\
R

OH
N//
A round bottom flask was charged with 21B (11.6 g, 47.7 mmol, 1 eq) and MeOH (55
mL). With moderate stirring, a solution was formed. To the solution was added a solution of

NaOH (5.7 g, 143.1 mmol, 3 eqs) in H,O (30 mL). The resulting mixture was heated in an

oil bath at a temperature of 70 °C for 4 h. The reaction mixture was analyzed for completion
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5N Note: * designates single enantioner of unknown
absol ute stereochem stry. Thi s enanti oner was

w0 sabargds i n accordance with the chiral separap€DGB2008/050723

described in Exanple 22 and treated as descri bed
therein. Analytical Chiral SFC analysis of final
target >99%ee, tR=7.47 m n9 on 4.6 x 250 mm Chi r al Pak
AD-H, 5 micron columm, 2. 37qTL/mn 10 20: 80 ( MeOH
contai ning 0 5% di net hyI et hyl am ne) supercritical
G2, HINMBAB tenmnB:icketospidtion of tht wadtieShe ka8 tixdre wike

[ c
{())r%geé ar!rlte{]%\/oé%g "rﬁpltd 1t§ gglﬁm%’%?d ﬁl%,%%{.bef I\}g r&%ﬁ? 1%[1%: %ré Qas dllﬂ;]ed by the
alditioh pAYt mbrta Wedld (Q:ﬁ)Mj eoltriat ditie msdtlmguelxnemamashed with 2 x

5151 JF%%é?'ggEt ?‘Eec’ Qc} 1@W@§] gedclyggir%cu%ﬁ%l %ﬂﬁpdrgé\grirsg‘g&dﬁ%n of

was HEd uwiiltthe @3t pfrtle fhilk@urerivys ~Id rlihe dcidiied mMylﬁé)Was $itrh¢ted eith 2 x

%@ﬁgggﬁﬁﬁg ?cd&rﬂ)(l%ea% %mtc %i(‘%}cfs%&ge (?rilefl Irsgearl %ﬁﬁ a c? %&%ﬁgd to

5y s SO asrot;tfy efwapmiltorttalggetcmﬁ@@fk@@e The%nwe Sravuet wae purdfied by

1%3%9 glgb\%%g%%hg/ A% Vél_lth 15bdyg&66ﬁ iff ?J(}MmT he%)rg’dlctrws q;lopa’ted asa

tai nin
digiesrhiydnek iy | Bevwaver) HsNMaRr grlysis obthis @eRuct iMHBAD aamdll MBount of

B FRRE relida) 68 T Wy i i L TGy VYR

wEBand wagl@gd Math 2245, mB o7IGOB\c5 40 . laged)was 3cpaBtedqud retagtdified to

(%T 3]2 tﬁg gro%w}se 2%61{150% é)g“ g(g-zq Hé]; 8[21% ’mvgrﬁﬁ ’for% gg;%exlaéﬁ%de with

BtOAc@S(Hnl). Zf-h)e orghnig 8xtn_a(:6@as(emipomd to gryBeps ([qjgivje 3.g28C 55 a white
s?) 418& y6§1| Jggl??dy] %II'D_%EE} g@éf%ﬁ jl_lean%{‘l?t of §npur1t1es were still present in the
1BEpE- apkﬁeme;wc?dwc lHd]ﬁWprﬂle A0 dfidz, 2DCL-OI ppm 1.37Ek&nod, éH)

oA Va0 I Lt PR AR LUl ol ki s
Blpercritical Fluid Chromatography |Instrunent using

the follow ng conditions: 21 x 250 mm Chiral Pak AD-H,
5 mcron coI um, 70 0 rrL/m n, 20:80 (MeOH cont ai ni ng
0 _ 1 P - 1

rl) v lgibp vy

The |0|s§ﬁ1§ (gjn & 5 r@@jS ITFB] % 59) }:O%QW% \})6?31% %Clg&gﬁ g,

reduced pressure a
206mmgl) tind Néitlmbdmommj'lmneﬁ\m |ntIe 16 63 md10¢)43 206y oD at RTwas

40081 3 b Bl PRITIA 2850 ANBIGR TniO%al LN RN, 3%

wngmoned OThSFHBBCtl@'I \8% mm/tlmleml beR@eBBQAVEDH 1 AoNERI Thie ag layer was

S B PV FHRTEAR b e e

B)AcEnd 8 Qonbi@! (rganicAaye@s whre washed with tuGne(thgn diiefl pver

lxlaéé %’g%red] é\a]nd?:}_%Ce‘lég_gd P%h? %tiin]@%s o%?“‘i@é“‘(?? a é%gi,ent 40.f 8% to 10%

MeOH jm-pCl\/Q 8 ?e-chdZﬁm(imtloﬁ H)1§ nRecBR8Y ];si@gﬁfn(s‘rﬂ OOQd-ﬁt,()Ac then 2-5%

, 1.68-1.59
%ﬂ?ﬁ %Dgg/’é %gﬁyg 8§31§ZF%1}) (ggﬁ(w}lﬂz%ﬁ) 1H). Vibrati ((Jnmal
Circular D chorism (VCD) infrared analysis. 15VCD was
lg[gﬁlgdgo confirmthe absol ute configurations of Exanple

Exanpl e
A glass vial was charged with 13C (250 mg, 0.69 mmol) and anhydrous DMF (5 mL),

purging with argon (g). While stirring, zinc cyanide (105 mg, 0.890 mmol) and
tetrakis(triphenylphosphine)palladium(0) (80 mg, 0.070 mmol) were added. The vial was
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25. This techni que involved cal cul ating the VCD
spectra of the pure enantioners for which the absol ute

w@ oovbioguseat i on needed to be determ ned The cal ecil/aBeds/ 050723

spectra was then conpared to the experinental VCD
spectra obtained fromthe chiral substances. Matching
specific spectral characterjstics constitutes a
confirmation of the absol ut€& configuration of the
20enantioners. Results fromvibrational circular
hleharl teamtifEB)uriyriknted @0 dhahyises. 1l ehegerrhomed alipwéd to

C al .t

| %a?{ orﬁgﬁlé]? ht(e:@ (29&/@%1%@%&%(11 e\%?lr%[b%% z!ng é:ﬁl?c?}étgateidhuélder

m&scdl presuco i’ hq: g:sndlaft wamislumﬂ with &tExa(¥p ind.) 2dd wastedExdngt. eg.
t \V/ t

ngi(?gé‘?lb abr?%é se r‘8 ed %%1\% ehé?%ed%fg%g%g t(g)é?err(rlélg(sler
fedcedEpasspice T26reﬂd8nggmd\uastseld eqn@i tp ladibrooydeiphySiGd- 12 g;
élrlﬁcﬁer%’gﬁﬁ&{ 8. 59rﬁ98HﬁféM 'f&f%‘%mn%%% NS AN ?ér% T, lRFarh, %o for 2

e owest energy conforners ident’i mbre us
@B, Sloal/t dweg3 pai, hold agivd MuOh]/B Keldr Yimim gt Wenls/imtin) to afford 210 mg

ti % t.hi [
Ellﬂ‘a% as8f‘(ﬁds99 )“\291 n{V) M’F lrQ!ia+t1 Db, ﬁfﬁﬁ 11 A3nin OFt NI 880
MHeanﬁ@raé)sf} 7.80-8n% Krtu?é& 7. 3\9(15@ hSt%HZ, 8HaB.7883r6rigt Pid), 3.4Md.40
r.ai: C QoI Bt e [
(LD FPRiRe A B SO, 28, 9389 Rl 9065k (n.2
ARl dikdidi brid.4, thle lsﬁwwgéﬁé(@dd Zetr.§roadBénit.2 Hz, 2H), 1.46 (ddd,
[ ( tion density

Jf@%ﬁfétﬁ)?oﬁflwﬁg l%gd(?ngg:%%ﬁégq{ yﬁh)?he GERA is the
conmbi nati on of Becke's exchange functional (the
3- paraneter HF/ DFT hybr| e functional [B3])
{Becke, A. D. J. Chem PﬁEysﬁggi—kggs 5648} with the
dy hiarri‘cBH 4 dorlobitalpiponzifiehctbondkydfprapeEbenyemigle, enadtionges 1
Parr (LYP) [Lee, C.; Yang, W; Parr, R G Phys. Rev.
B 1988, 37, 785]. The 6-31G" basis set ri har an,
P.C.; Pople, J.A Theor. Chim A 28, 213]
was used in the conputati o. Si Iatl ons of infrared
and VCD spectra for_eag oni-ar r\ere gener at ed
usi ng an in-house

en prognamto fit Lorentzian

l'i ne shapes (10 cm e widt@) to the 5 conputed

spectra. In thigmanner, direct conpari sons between

simul ated and experinental spectra were nade.

Ex per INven T albsidaios sipge traatiom@ f ngsowf akEnlamteeeox?ldbnamy

d6- %gmﬁﬁe C%l %ﬁ) n?%alg es%or%)\g‘\?%tsgﬁ)a%a 19 e qn 1V1d1%31 enantd)on‘iers on a

Bag2 shfimentedu€irdm 11bBupgrvaitiyes thcﬂClmrnma_togreﬁtyl lodtjugnant using the
I

t%ﬁovwg% goné(]iﬂ?hs %él%(&éﬁ%?él’éalgs%%ﬁ ??E nﬁg&g OIFn 7@ %]L/PF]Rzo 80

(M%IH cmenting OTffe dlnumltyﬂanlannev)muptrpmmm @@z HVsi2gine The isolated

Q Lol?ﬁef#g%tea %‘_}qg@% ‘E?Zdéle}eil%g%rggr % t nd ﬁ]ta%e%rl]mder high vacuum to
giop?( mg rddcohpouraicy aivaitt ol (6F Yotyindd)s paelyti@l Chied BB analysis of

RELLELPLP QUL ) il DAL SO
243kl /min\R0FASKIcOH] coapining 9. 58(8@dleth§:15ﬁebmlnte$ SUﬁEhEltlcal CO,, UV-

5X ?%Bh H@“&e?e'cm%' W/%;Aisp‘lgglﬂ élrocﬂllﬁrmﬂié?& l‘i&éﬂﬁ%”gD\Q% 436 @

rared spect ared 'to t
Ledc, éHbﬁd9t(¢he’ Eiléh'pﬂé) 2'42 865 (otdlih) 2. Tolgmdtet, g=be Hz, 1H), 2.54
e r-ati
R0 g BoeP s & D5 R B AP B R 1 9 1 RERAPLS,

configuration. Exarrpl e 25
20( 4-cycl obut yl pi perazi n-1-y1) (( 1R
2R) - 2- phenyl cycl opr opyl ) met hanone rreo NJ O
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wasoodessed bed t herein.

This enantioner was isolated in accordance with the
chiral separation described in Exanple 24 and treated
188 ng title conmpound WAGT/GB2008/050723
isolated as a white solid (40 %yield). Analytical
Chiral SFC analysis of final target >99%ee, tR=4.5
mn, on 25 4.6 x 250 nm Chi ral Pak AD-H, 5 m cron
colum, 2.37 nmL/mn, 20:80 éQIVEOH contai ning 0.5%

di met hyl et hyl am ne): supercritical CO2, UV-DAD and M5
Héa-&66 (o3 H)M.30 ((AP#58. 06114388, HH). 11-1 NMR (500 MHz,
CDC13) 6 7.33-7.23 (m 2H), 7.22-7.15 (m 1H),
7.14-7.07 (m 2 H, 3.75-3.54 (m 4H), 2.73 (quintet,

J79Hz 2.47 (ddd,Exxn®ld@3 6.3, 4.3 Hz, 1H),

2. E{gnzf 42 [g—z(%—c’(_yl?ob%ﬂ;ﬂper%mg% %arggn)é):;%cl(%;r:g ’yl]% ng% t&ie %nagtéo(mer 2
1.68-1.62 (m 1H), 1.58 (d, J=1.2 1.26

(ddd J=8.2, 6.4, 4.3 Hz, 1H) 95 he absolute

configuration of Exanple was froundl'to be consi stent

with an R R configur t|o'at e V@D infrared

anal ysis set forth npl e

anpl e 26
5trans- (4- Cycl obuty per azi n- yl)(2-(6-(trif|uoronet
hyl ) pyri di n-3-ylLxeyc ropyl) t hanone F3CN 26A.

(E) Met hyl 3- (Bl-’(trlfluororrethyl)pyrlmn 3- yI)acryI ate

N% 10To a tlrr on_of

PhosphoTbaderare: possrimige: 3P ER R P iy
at 0 TGiswastiasidehs I‘Lha)lhlte(dﬁﬁ a@oﬂignce&nﬂi tiahiryl. selﬁnfrattxbn described in
Examrﬁl% Ig}greatﬁ(? as c? FFSE?‘P fthﬁrt 1]'r]1e 5| I%ﬁy%nraﬁ S?% Aalysts oltf %aal target

Aged ¢, theTA7 @11n Tm Atei 0was CaﬁhﬂEz{k AD-dh\Winsieron column, 2.37 mL/min,

t | dehy

m (;\)'efol\}dﬁl am“@ ¢ oﬁ'ﬁlen%ecu elﬂTy%mm i ﬁ“%eo§ Cglré% ngwoo&nd M
Rrodorc trsz (H&’rﬁ: M+127WH. Aihd rd@uﬂﬂb@tnaﬁiuhmer \Msfurﬂh& sﬁhgl:(lm?ﬂbo a,
%{anra%ve relférse %ase'_ﬁPL(éMEL#ngca%on 2The aqsi%*acgons ere{ con%ltrate(% and

dto expire an e reactio I'rre
memnmmﬂUmted Wmlt saC aJaHEiDg 3 mIb] @nd tactitocecdvash E}nmmc(h eds mL)

Wﬁc com 1ned (grse(l)m(gL eret he éhulf (igﬂrm}j I'E:ﬁt‘éégda‘ %SII(]%I QO4 terF|

ses wer separa
WntdntrHQ(Om(Vﬁcwo & @ffmﬂ)n mkgmtln eor(llﬁ)undL)s, a \dlmteedhcb(\zé ” N84,

élléal 1calecanap%7§g ;.%gféselg%){ & na?%ge{g%@cees (tﬁ al'lf(l fggorno% és Ee)?dg;%n
(lntadPalvzd)- Hakmmron column 2.37 mL/min, 20:80 (MeOH contammg 0.5%
dimethylethylamine):supercritical CO,, UV-DAD and MS detection. m/z (AP+) M+1=310.4;
HPLC %=1.56 min. '"H NMR (500 MHz, CDCl3) § 7.56 (d, J=8.2 Hz, 2H), 7.19 (d, J/=8.2
Hz, 2H), 3.76-3.54 (m, 4H), 2.73 (quintet, J=7.9 Hz, 1H), 2.54 (ddd, J=8.9, 6.3, 4.3 Hz, 1H),
2.32-2.26 (m, 4H), 2.09-1.97 (m, 3H), 1.88 (quintet, /=9.6 Hz, 2H), 1.78-1.62 (m, 3H), 1.30
(ddd, /=8.5, 6.2, 4.6 Hz, 1H).
Example 24
(4-cyclobutylpiperazin-1-y1)((1S, 25)-2-phenylcyclopropyl)methanone

. EN¢
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20 forward without further purification. mz (ES+)
Mr1=232.1; HPLC tR=1.07 min 1H NMR (500 MHz, CDCl3) 6

w@2@84/0td3 J=2.1, 0.6 Hz, 1H), 7.99 (dt, J=8.2PCGB2048/050723

1H), 7.77-7.65 (m 2H), 6.59 (d, J=16.2 Hz, 1H), 3.85
(s, 3H). 0 26B. trans- Mt hyl
2-16-(trifluoronethyl)pyridin-3-yllcycl opropanecar boxy
late 96 To a vigoroUsly stirring m xture of
NaH (31.0 ng, 1.16 mmol) in DMBO (5 nL) at anbi ent

t enpdixampleat (dTdeg, 17 rangdway sgparabctrmmh@viduahamnadded ona

I
fnHewibg sdndrtived 2flo<r252 @ ChirAPBIVBOLY, 3 nn¢_r))n swhrom, i76.8 ndf/mzﬁzo 80

(ﬁyﬁ&ﬂ{ OB thr(lﬁqs(YgA) m};?ét yle ?S es%P 2 gtgc%é(?% %‘(13520%%1 8 rgo Pted

e reac en quenche
smatitionid? @ag 2@movdd)of acdmbnemdﬁla@tl@dd pmgsore [ﬁn@place(dﬁnd(er Bhrhguum to

%E%O%qygjﬁltﬁe ?T@S%@qg § %hyt\g Src?%% %S’P %%LH?%?I él%réi(SPJCsanalysw of

ftohvat TRV ed. widds miedudetk PrlewsUnislPakAd-Hes mlidromeplumn, 2.37

APPSR 15, LSO SR PR .20

@ldm AGACNBO HADONP-O Wt 1=285 411 ' IAMRAS0MHE GYCl )b b$G 62@(111 2

R M s R TR E

M7 (ddHY=9.9. 6B 40ctiz. JHB 22374323 (YLD, 7.065.9% (mﬁzf()m 9&1 B (m, 3H),

%71733,6§%gﬁg’?l"??%g&@’?ﬁ%g;%ﬁﬂd?ﬁﬁé2(@% %IZJ 2 5, i %0
Hz, 1H), 1.38 (ddd, J=8.6, 6.4, 5.1 Hz, 15 26C.

= = b I I I
wbg%ﬁmgréﬂﬂﬁp&h&&h@&ﬁﬁhﬂ%'aqalgs.éI g n gfyczggr ?ggnec

mg, O.@Bwammskd toicanfifpRhg dbsetute configarapesraf Example 24 tud Bxample
S . .
PRCPRCRER b S FRIGINGHRE e Vi (e bR e s i
15¢ phsolugreonizgurptionoieded fodd detompreda Tyé eplcukitadGpecragyps thamd
(fob@Qreg X ﬁl@&gpg t&l I"{/(f% %f\?ﬁ dp%ta)l(negl (Proﬁq'tﬁe cthJTaFS'ugsrtagﬁ I cf\/[at(anng

ers were CoO |ne over tere
wonteeetel duragiseics padiioissia pmé @9@1109 Of the gbw@tel@nﬁ@r@@gof the

énIZI?[io%iﬁ)@R @i(e%)lts %lﬂr@éﬁll CE{% ar cgc?hgoé%n E\z&ﬁnf’rg_ &'an%g/séy}lﬁé

onip@ed with rr(o&ﬁculgq{)lech@n@gmg dapity fpctioppl theprigeplcplgtiens of predicted
\}CB gectrad'to 1den4if35th39 ?lﬁ{é)conéguga%oﬂsdd% %e ]gxaﬁlpﬁ' 24203 EQam61e 85

Qnﬂ@tn@le(&l Cycl obut yl pi perazin-1-v1)-12-(6-(trifl uoronet
hvil puichgiB 3D Spectra: A Monte Carlo molecular mechanics search of low energy

conformers for Example 25 was conducted using MacroModel within the Maestro graphical
interface (Schrédinger Inc.). The 23 lowest energy conformers identified were used as
starting points and minimized using density functional theory (DFT) within Gaussian 03.
Optimized structures, harmonic vibrational frequencies/intensities, VCD rotational strengths,
and free energies at STP (including zero-point energies) were determined for each conformer.
In these calculations, the B3LYP generalized gradient approximation (GGA) exchange-
correlation density functional was used. Specifically, the GGA is the combination of Becke's
exchange functional (the 3-parameter HF/DFT hybrid exchange functional [B3]) {Becke, A.
D. J. Chem. Phys. 93, 98, 5648} with the dynamical correlation functional of Lee, Yang, and
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97 yl)cycl opropyl i met hanone To a stirring
solution of 26C (16 ng, 0.070 mml) in DMF (0.5 nL) at

wa@edwens2t enper at ure was added DI PEA (0. 050 mipCcDGBB008/050723

nmol ) and TBTU (23 ng, 0.070 nmmol ). After stirring for

2 mn, 4A (16 ng, 0.08 nmol) was added in one portion.

After stirring for 519 h, the reaction was

concentrat ed under reduced essure. The residue was

diluted with Et0OAc (15 nlL) then washed successively

Rart (b Yd) [Let.6C. aGangKECOBrr (1B Gribyrys. K20 B(128%113Y,, 78ah d'hb 61 316* b&sis
| ter r.at in

SRS i P s b o SR ST SR,

@mporatg Smpmno(ma“smfcaral AV Pegra fglreach @nforebudrogenerated

9 e
%@g%%?@ﬁéusmé?&féggrér? Im)L%{eélt}gaEfl%e él%gé%(% Qr‘%g gg%%%gg) t]i}e
sompl)l speatrz 10 BfsHnadvied d28% c@npaHRIDEb¢tRe), Sﬂﬁulmd]anﬂbxaenmwmal
S%g%m . 13) 6 8.53 (dd, J=2.1, 0.6 Hz, 1H), 7.59
8" 7.55 (dd, J=8.2, 2.1 Hz, 1H). 3.60-
3.59 Ebcmmmal VQDMeqtramZﬁtr@s of Bxample B andlfample BOrefobdiyely

\%ﬁ)dlsgtilvgtjg Y 3390(1 'a!ﬁl’s% %_’tézpthefze?% f&gé&( %90 a Ozgrg.é(%a% infrared

Q]::Hg?oﬂmalﬁsm% ey’ 6:5(Hzt10n g aF_bba | soupcg, VCD scan protocol. The analysis

117 tegl ﬂ51 t? H)h Xlls %'hﬁ)%;l?égtﬂmileny ll)he Hrﬁtr&rﬂerft I{ég{pgﬁgg I:cnémgle

ro anone
pjm@pﬂasagmagldaiomer@r p@ar&x@mﬁ@ubﬁomaﬂjﬁ@% kidz with k/4 retardation
éptnnf%gdf' RF acnglgl% %tatﬁ pect}Ml1 RIS, céc’rﬁecr(e) EHOIHIE lﬂbé é/ |k211%| €
angplificdtion mmmo;umknaamaaﬂt,fmﬁe 2p & é@tgh (244 a% yi eHrd)o.w pabZfilter
2 ES+) Mt1=303.2; HPLC tR=0.72 20 min 1H NWVR (300 Mz,
)0 6 1.20 (m 1H, 1.60 (m 1H, 1.73 (m 2H),
1. 86 Remlts3the expertdentarvibRitipnal 2ircdiar (ohrosm (D) irdrafed spdtira was

%%’%reé Fﬂz[%%S ql{lllart]éfl%D g%Zfrgﬁhe&%ng%uét&re fgu’nddtfo'_ge’ consistent

Wittasss, [S2efBuBtiommahenktangple 2 Dpruopiepundde by anaiktiitwhifhiap®, R
él n- l -y1l) net hanone 98 Thi s exanpl e was

PrEpEIEY according to Exanple 10 enpl oyi ng

3- bronoci nnam ¢ aci d, whikdanipte ZSommerci al |y avail abl e

f f h ff rd 24
ot 18 ONRRUE BT & awie ptoPory et By
(AP+) M=363.4; HPLC tR=7.60 m n 1HN 300 MHz,
DVBO-d6): 8 1.20 (m 1H), 137 0 Hz, 1H), 1.60

(m 2H), 1.73 5(m 2H), 95 , 220(br s, 4H),
2.31 (m 2H), 2.67 4% M 63 (m 2
H, 7.22 (m 2H), ‘ m 2

This enantiomer was isolated in accordance with the chiral separation described in

Example 24 and treated as described therein. 188 mg title compound was isolated as a white
solid (40 % yield). Analytical Chiral SFC analysis of final target >99% ee, #fz=4.5 min, on
4.6 x 250 mm ChiralPak AD-H, 5 micron column, 2.37 mL/min, 20:80 (MeOH containing
0.5% dimethylethylamine): supercritical CO,, UV-DAD and MS detection. m/z (AP+) M+1=
285.4. "H NMR (500 MHz, CDCl;) & 7.33-7.23 (m, 2H), 7.22-7.15 (m, 1H), 7.14-7.07 (m, 2
H), 3.75-3.54 (m, 4H), 2.73 (quintet, J/=7.9 Hz, 1H), 2.47 (ddd, /=9.0, 6.3, 4.3 Hz, 1H), 2.36-
2.23 (m, 4H), 2.08-1.98 (m, 2H), 1.95 (td, J/=4.4, 3.7 Hz, 1H), 1.92-1.82 (m, 1H), 1.78-1.68
(m, 1H), 1.68-1.62 (m, 1H), 1.58 (d, J=1.2 Hz, 2H), 1.26 (ddd, J=8.2, 6.4, 4.3 Hz, 1H).



10

15

20

Method 2. A slurry of NaH (7.22 g, 0.18 nol) in DVSO
(200 nmL) was heated at 75C for 30 10 mn and cooled to

wRi0098E3201 (38.8 g, 0.18 nol) was added and tPer/GB2008/050723

reaction mxture stirred 30 min at RT. 33A (19.0 g

whi ch contained 44 0 mmol based on quantitative yield
of the previous step) dissq%ved in DVBO (200 nlL) was
added dropw se via an additf-on funnel over 30 min The
reaction mxture was stirred overnight at RT. H20 (400
mL) vihs alzddedoafighrdtioe ofxangiadewextbuslad bdconsisthntBEtidAo R, R

e was 15
é\ﬁég e%%% vrgﬁ[h?_égﬁ(ng’rgage élys %k‘?fqg@l%ﬁkah@@g 00 M)
dried over anhydrous Na2504, filtered and concentrated
under reduced pressure. The r s(pue was purified by
f1 ash-chromat ography ( ng wth
CH2 @272 (FAE Qeto NPt 12100 - YO D& @rirdnetlyl pSifdn-B ey ay d dprapyl)
orange solid was recrystallized in MeOH (40 ni),
rinsed with cold MeOH and dried in vacuo to afford 5.7

g title conpound (36% as white crystal 1-1 NWR
(300 MHz, CHLOROFORMd) 6 20 ppm 1.19- (m 1H)
1.59-1.77 (m 3H) 1.76-1.90 (n1 N90 1.99 (m 1H)

1.99-2.10 (m 2H) 2.24:2.
2.65-2.78 (m AH) 3567
JL_S;|)8 :

39250(m 1H)

774 ( 05 (d, J=7.7 Hz,
1H 7.14 (t, H 7.2 t J=1. 7 Hz, 1H)
7.29-7.35 (m 1¢QC 1 MR (75 CDC13): 6 14. 3,

16.2, 23.2, 24.8; 27.0, 42.0, 45. 4 49.0, 49.7, 60.0,
o2 @‘) 1\/£b2151 1 (6-Gd2BioBomeidDpBidid 3&1)&;rv13,t43 5, 169. 8.

(MtH) +=363. 80. 25Exanple 29 trans-3- [2- (4-cyc

| obutyl pi p erazi ne-1-carb onyl)cygl opropyl]b
enzonitrile rNG3 ,. N .~ This exanple
was prepared accordi ng 29 enpl oyi ng Exanpl e
28 to afford 31 ng tit npound as a white powder

(36 %yield). mz ([BS+) M™M+1=310.2; HPLC 99 tR— 0.71
mn 11-1 NMR (300 MHz, DMSO d6) 8 1.22 (m , 1.42
(m jﬂq)a stirying golgtmn H}me‘d]yl plg)sPlpﬂnoegﬁ)ate (9.5 y]\;rnhﬁ ol) in THF
@5 %9% ey (ﬁwe;_sé\hﬁed P%Pfg(%S 311@53 6 rlﬁmcgﬁ)Afteg stﬁ‘ﬁné faH beﬂ)@@ I’mn the slurry

‘(J@; allg‘&eﬂ ig W toqu}blen‘ytegxger@‘ﬁlfe fQHO rnr,m2 ‘@qn qogled gg.])m t0o 0 °C To this

éﬁ&%&&a‘ (ﬁo se & rd\hlethyl)mcotmaldehyde S5 00 m 2.86 mmol) which is
{3-[2-(4-Cycl obutyl pi perazi ne-1-car %@2 cl opropyl]p
(earmar it aainb s dTonoAaoge Productshjng. @%h% &Pt ed

@(9&19515’,' Jtdy @2)%@'@ & ning oSomRI RN e ERNANRY a@lov%gd ttonplre and the

reaction stirred at ambient temperature for ca. 24 h. The reaction was quenched with H,O (50

mL) then diluted with EtOAc (100 mL). The phases were separated and the organics further
washed with H>O (2 x 20 mL), brine (5 mL), dried over MgSO., filtered and concentrated in
vacuo to afford 670 mg 26A in ca. 85% purity as a white solid (86 % yield). This was taken
forward without further purification. m/z (ES+) M+1=232.1; HPLC %=1.07 min. 'H NMR
(500 MHz, CDCls) 6 8.84 (dd, J=2.1, 0.6 Hz, 1H), 7.99 (dt, J=8.2, 1.2 Hz, 1H), 7.77-7.65 (m,
2H), 6.59 (d, I=16.2 Hz, 1H), 3.85 (s, 3H).

26B. trans-Methyl 2-[6-(trifluoromethyl)pyridin-3-yl]cyclopropanecarboxvlate
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afford 7 ng title conmpound as a white powder (7 %
yield). nmz (ES+) M+1=378.2; HPLC 10 tR=4.26 min 11-1

WORMIO3B03 VHz, DVMSO-d6): 8 1.16 (m 1H), 1.37 2@1/GBR{)08/050723

1.62 (m 2H), 1.78 (m 2H), 1.95 (m 2H), 2.15-2.28

(m 6H), 2.69 (quintet, J=7.8 Hz, 1H), 2.97 (s, 3 H,
3.47 (br s, 2H), 3.62 (br S ZFD 6.89 (d, J=7.8 Hz,
1H, 7.02 (m 2H), 7.23 (dd; .8 Hz, 1H), 9.61 (s, 1
H) . Exanple 31

15t rans- (4-1sopropyl pi perazi n- Jxyl)-(2-phenyl cycl oprop
yl ) met hanone, enanti oner r §ii O Note: *

desi gnat es singl e (gnpant omd of re atrVe absol ute
stereochem stry. apple 1 (A6 ng, 0.28 nmol)

was separated into Ff@li vidual enantionmers on a Berger
Instruments MultiGam Il Supercritical Fluid

Chr orfataodgosqyRly stimiog mupen of Nall 6 -G mg 120 niel) evipMO (5 mL) at
éélgcﬁ%hn:éqeh{ﬁ&%mr@&ld?r a%%%oﬂgg)%({s O{I%%sgrﬁ?gég glﬁn)gS( 863@48 mg, 1.12
Bings ul‘rmaéltmgnoam\ﬁéy& 1 guip eEOélthnlg@amp@@@ddlmn 2 eagaTHRS
éti%‘ali & 06l N a0 HiVKTR(1 ﬂﬁ%%oﬁlﬁs‘ipc\/fez%%oosd%% B as added
reduced pressure and placed under vacuun1to ve
Gopwisqrycr ¢a | mig o?bﬁé@m@ora\gas actin |St1ref0§% fhgn em@cle@ngp (25
ﬁﬂ%nﬁtekﬁ:ﬁ{edq{b E@ACS(EQ 38 rﬁﬂ;)y %ec‘co%bn{eh %?%%mt:@&/% Rvas\’h%g %ith H,O

Chiral

(rhxclr5dﬁ~)c@1lfl9rﬁ}5 m@ gmedzcy ehMEﬁ@An ﬁltged 89y C@W@‘Fﬂ?ﬂd@ﬂﬁl refuggyl
&es@tﬂ% d'fﬁ@ﬁeﬁﬂthn%trmdu@ Wl ﬁ))obect%B' RE Ak bﬁrbﬁﬁb%‘% (Sl%-l @’g‘[%adlent

M5 det ect 1=273
R CRBOMIO}VC T 7 miahan Gt A3 S HPC D ver ] mings 2
&J;In)mn?"& afford 92 61%026@(\10 43&6 60z %sl)'lMQMM%h') H?Lé %RJ? oéﬁlm

B:‘%OOlMﬁS ?%9@5815”8@ 163%2 1 )§5|9|;_€d JIWH@ 15@ Zé|5 746(m
1JH553775'(¥,3H?3'2|)60 (E&&aﬁ@@ﬁ&lm 111),2.00 (éldd J=8.6,56, 4111z, 11D) 1.73
5t rans- ( ropyl era2|n 1- phenyl cyci opr opy
et Do | Tor BT 36454 18 3D - " N1 0 Not o -
desi gnat es single enantioner of relatlve absol ute

st ereochem stry.
26C. trans-2-[6-(Trifluoromethylpyridin-3-vl]cyclopropanecarboxvlic acid

o 7 T

— 0]
F.C” °N

OH

To a stirring solution of 26B (22 mg, 0.09 mmol) in THF (1 mL) at ambient
temperature was added LiOH monohydrate (11 mg, 0.26 mmol) as a slurry in H,O (0.500
mL). The reaction was left to stir for 14 h, acidified to pH 4 via 1N HCI (aq), and then
extracted with EtOAc (3 x 10 mL). The organic layers were combined, dried over MgSOs,
filtered, and concentrated under reduced pressure to give 16 mg 26C (79 % yield). m/z (ES+)
M-+1 =232.0; HPLC #=1.86 min. '"H NMR (500 MHz, McOH-d,) & 8.56 (d, J=2.1 Hz, 1H),
7.78-7.65 (m, 2H), 2.62-2.47 (m, 1H), 1.97 (ddd, J=9.0, 4.7, 4.6 Hz, 1H), 1.63 (ddd, /=9.4,
5.0, 4.8 Hz, 1H), 1.49-1.39 (m, 1H).

26D. trans-(4-Cyclobutylpiperazin-1-yD)-[2-(6-(trifluoromethypyridin-3-
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This enantioner was isolated in accordance with the
chiral separation described in Exanple 31 and treated

w@s00desees bed therein to give 31.3 ng titl e cor@DGBA0ES50723

a white solid 10(41 %yield). Analytical Chiral SFC
anal ysis of final target >99%ee, tR=5.16 mn, on 4.6
X 250mm Chi ral Pak AD-H, 5 rEcron colum, 2.37 nL/m n,
20: 80 (MeOH containing 0.59 i met hyl et hyI am ne):
supercritical CO2, UV-DAD and MS detection. mz (AP+)
Ml—MLQMHMOO MHz, DMSO-d6) 6 ppm 7.23-7.30

m Shebdedd i uio il % S nrb sl

@mﬁer@}lreﬁwas added DIMEA (0109) nil5 0,28 @anfadkohd TBE8) 23 m@, B0703n@ol).

d
K% I‘sélll’ﬁ%g r?%—u{l 04940 ‘I‘]Ggﬂl.%f 9 F% g)?wéeg F“%(%HEA c?ne%%rt%)% After stirring for
By Itl)ecwtlmpwaswhqebtraémmrdedu@ed [{r¥ss@NHPhe2O8 @A, was ddwted Bith

(3 - - (4 tyl pi i s
E{ P ATIALO byl ) SR gty o
ok bml, ldaskovweseNe:SQd dédretl raad serBert@tod iovaoph fhelrysalting Fdsclue

x%si SQ‘ta' (A tgggjl_a ﬁ@g} %k} %ﬁ"'@% g‘ﬂ%%}% effdic n%%l%iofﬁ@) bio)Ac/

hqase ftvr i(tmrr Bemad 00%e £t0 At lilgxanggyef by mBGit h§ mL/min) to afford 8.7mg

Mﬁ%? l’/)%k'}'@’ %%+?M§232@%E%E? Ofo'ﬁ%n 1%131&/%? Sf}@el\/[?iez CDCls)
aditedds/~2d, andizhdh), T.paek /~=dtt. HED, I‘7e5§l.(ﬂd.1 VAYZ.4A. ]XHZJ rél), 3.69-
259 (il 8% Qﬁ Yy (%ulﬁtg%eJ% %% Iy 2‘;]%%5@&19!?199@@30% Hz ﬁ% 236229 (m,

con was add to the
40l ud3 ﬁm 3dip dp%rls&Z (andH$tll7|9f1e® (oveédhil gh{dddt /=T, 6. Ih4e6 H!MRH)

was concentrated in vacug ﬁ% @% and the resulting

sem -solid was dissol ved Ac (800 nL) and

NaHCG@ .8 et Cyo{ b IpifeyazinThgl)-fmy4- fldagphey@sy @il Binetaraél
extracted with EtOAc (3 x 150 niL). The orllani c phase

was dried over anhydrous Na2SO4, 10filtefed and
concentrated under reduced pressure.N[p€ Teésulting

brown oil was purified by f wt ogr aphy ( DCVC)
el uting with Hexane/ Et8 B0, 070 to 0:99:1 to
as a beige solid. I1-1

afford 19 g 33@W (>100
NVR (300 Mz, CHLORS<QRA d) 6 ppm 1.62-2.14 (m 6H)

2.32-2.47 (m 4H) 2. 7322. 86 (m 1H) 3.58-3.83 (m 4H)
6. 86 (Ihis example Hag-prepatdd)accordipdtoxagplenl eptijoying, 4Plugrdeinnamic

a(]c%:d’} %&i .is;colg_ltnl’élzcai_a}l‘% '5&/%1%%16 %%mg ﬁ)’r ex]aﬁljp?e', g‘igM%JAlarlf&l’an& 24 T@éford 42
10g fidqepupopBl BroThp herdeBA b giskdd pylz X E%E) el 1t \HIBiGole TR 72
A" AN RORARLBCL,): 5 1.20 (m, 1H), 1.60 (m, 1H), 1.73 (m, 2H), 1.86 (m, 3H),
2.04 (m, 2H), 2.32 (brs, 4H), 2.47 (m, 1H), 2.72 (quintet, /=7.8 Hz, 1H), 3.64 (br s, 4H),
6.96 (m, 2 H), 7.09 (m, 2H).

Example 28
trans-[2-(3-Bromophenyl)cyclopropyl]-(4-cyclobutylpiperazin-1-yl)ymethanone

Br n/N\)

)

Method 1.
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() Method 1. 20A slurry of NaH (7.22 g, 0.18 nol) in
DVBO (200 nmL) was heated at 75C for 30 mn and cool ed

WO 000870248083SO (38.8 g, 0.18 nol) was added aneiCt/82008/050723

reaction mxture stirred 30 min at RT. 33A (19.0 g

whi ch contained 44 0 mmol based on quantitative yield
of the previous step) di ssoﬁ%ved in DVMSO (200 i) was
added dropwi se via an addit %n funnel over 30 min The
reaction mxture was stirred overnight at RT. H20 (400
nm.) vihs cadddewabprepacdtaberdiag to hxaspledftemptolyad 3wirerhocinnamic

00.n, 2 i ¢
FLORTih & SnRRB it SOR, [BrbyomHASs REARNLEHRNRIR /B 2
g tigglcompenndeas byrdiito pswdda @S@ﬂ yietd) | mer(AEH)d‘fi’d%é dntHeh¢ trext’ 9 min.

R RN RIS AT R IR TN TRRE

omat ogr a
@51201, 2: 992 INCA.O0(H 100D (2. D1 (g 295 25711)1 1Th&42 es, 2l H), Big3 (m, 2

[ S crystallized in MeOH (40 ni),
ﬁizggﬁﬂvﬂ)hﬂ%%@a%w and dried in vacuo to afford
102 5.7 g 33B (3699 as white crystals. 11-1 NMR (300

MLCRCFCRM@ 6 ppm 1.19-1.29 (m 1H 1.59-1.77
1.76-1.90 (m 2H 1.90-1.99 (m 1H 1.99-2.10

(m  24Dlurdy; FANaRL (3@2 €. 181 mse (B rflo) wak Hpatl 3655"21 ﬁsmo

1{1{1’1 an?_c%olgd ﬁzq{lg Sé%&%}g 0 ?5 1) %&%F_E(‘;déi ra_]t)1d tE'Z ?@&HL ggxttlre

stirfpd 30.3:@. MR (333 (W2 g V@Eﬁ(ﬁbﬁmamﬁl H1%mspl Baeedn qﬁ&ltﬁatlve yield of
Q,..49.

%E%r%ifogs?sée%) glés"s%h_vgg ngél\/’%gdé(gl m]'l) igasgédef%gopgflse]\?m an a’ddltlon funnel

¢viot- 1) mrn3 G’Be BActioMatikiod vis st3888 owarsighl s 8 TpHe M(E)dnL) was added

an%(%hor [81% V\ﬁhextr%c ec{%&thr}rE?e%rcgm? P?(y m]ggza)? Tl&)[)rﬁg s orga?lc Phase was
‘&ashﬂbk/m H$ @rre30AIndy)) toime &hxl 3(ZDQmLD daddf ayeichnBvidrony Nap$D.efiltered

ng%c ntldat%ﬁl_l%r\{'m u%eedé%eos\s/\lgee r riﬂ(ﬁﬁ/&l’ eé%k‘leﬁ/ﬁi% ﬁa%ﬁ%@n&&graphy
@CNQCIvting withll H>Qlo :3ROLENHJIHS (1003682, to %—lﬁ 1). 1TieGeshitnng 2tdpge solid
1..73
?_s[)recrgsngé e'?_qrf M%_?ﬁ E?40(31{1%)2 rdéped w%th H?ld Q\%Ob}gan(d%%%mp{)acuo_}g rirgord
{ e ti2¢DompouBB30¥H) asAiite ciy5taB3'E NMR (300 MHz, CHLOROFORM-d) §
pgé %{ﬁ%%e gom}{)‘} 5@’1 7‘(%95% P‘m‘%%(gé%'}?qégﬁ&}@'@%%y mr%%’fb (m,

1H) 2. 36Anb 4H.). 3M§0 addléﬁ 22/5FC7 Sya M HB 5 §-1.94 (myghH) 7.065d, J=7.7

T 1200 SF S RRTALESPESOEND8L TR s e
(s appedlicandl. hedtted 9,62 0000 .49 A, 4. b€ p.0vAGel 26dr 128B.87129.3,
]}6%? % §%19[th<)'>+n ég@ture was partitioned between a

ut| on’an OAc. The phases were separated
and t he aq phase was extlxam&mth Et OAc (2x 100m).

The or gani wer e, conbi n ncent rated and
the crdté* Srﬁ “Fristo bteflpmﬁfaéﬂlegrfarﬁp s e s
using the long high pH 35 to 55% gradi ent t hod (ACN
in H20 ammoni um car bonate buffer, 2 5 ) on

XBridge Prep C18 CﬁD 30x150 5 [mm Mt ers reverse
phase colum. 210 rrg\ 3 6 1A6~% I was i sol at ed
as a clear oil(x) 11-1 N 00 : THANOL-d4) 6 ppm
1.37 (ddd, J=8.50, 6.1 249 HzO 1H) 1.54-1.60 (m

1H) 1.68-1.80 (m 2H) 1.84-1.97 (m 2H) 2.02-2.12 (m
2H) dhpexgnplg wasgremsgd apconding gdigampleg 1 zgiploging dixampled8 to
ei('f'?ord il%g a%ez %{_ﬂﬁ)l)o%ﬁisis mwhlfk%oxﬁde'é B5634 Sik1d). M 24K+ M48370.581PLC
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103 33D.
3-(trans-2-(4-cycl obutyl pi perazi ne-1-car bonyl ) cycl opro

w@ydophbenszani de 33C (180 ng, 0.58 mmol) was di BeDGBe@s/ 050723

in THF (3 nL) and added to acetam de (687 ny, 11.64
mol ) and pal l adiun(Il) chloride (61.9 ng, 0.35 mol)
in HO (1 nL). This 5 suspe(tgb& on was |left stirring at
RT for 1 h then the tenperature was increased to 50 C
and reaction stirred for 2 h. The reaction m xture was
&t Drentd 'orNERVE00 Miizd18SOeked $02 phasy, c4r (i, ildyed . cana, 2H)

aSob a1 EaR oA TE PR Tt s Ay AREl Bt D1,

higylbr pHHR B . GabAS g7 a6 (& 7. 8r8 o, 1. 40N, 2H), H22 (anmnm um

carbonate buffer, 25 mn ) on XBridge Prep C18 OBD,

30x150 mMmm 5 mm 10 Waters reverse phase col um.

Evaporati on of t he desi r dikapiple3 (]‘racti ons provided 105
33D 1 %yield). 11-1 NVR (400

g%“g@% Adsly(éobblﬁlrlﬁlﬂer%lell (@QZ)OP cyg_lpgrog_ylh)geryl}-pgt}(amsulfonamlde

3H) 1.80-1.96 (m 2H) 1.97-2.13 (m 3H) 2. (g,

J=4.82 Hz, 4H) 2.56 (ddd, J=9.28, 5. 76 _ 4 Hz, 1H)

2.65-2.83 (m 1H) 5#‘1 3.77 ( 4|—|) (br s., 1H)

6.07 (br. s., 1H -7.A 2 7.61 (m 2H),

ES (M+H) + =328) 3. /IQ\ EX3

trans-l-(3-(2-(4-@cﬂ)ob pi per agi ne-1| - carbonyl ) cycl o

-one 0 SILN N Method 1.

propyl ) phenyl ) pyrrolidin-2- _
20A f [Tdsesxaimple drasprepaosdeageording o ExampéehrqandbywigtBxample 28 to

R s b B o O g SRR S T 2 L

T(zi‘fﬁ% my, HM&R@%IMHZ PMSQ-dbsd Wks(nf, 1USHSd (wi tH), N82 (iT.@H),

S d 1 )

G %[&I)gdgkah&eﬁ) £ 2923?1% T8 %aggse(q%%gegljgggt}&fg%g%y? SER)
301 (bt $,60).f3012 (BOs, ﬁﬁln 6 ¥h(& JSO8 tizi 16D, Teis(nt, BB 720 dédl J+'08 Hz,

€o | &r ve tube via a syringe and sealed with a
%}Qp?'mrﬁépggr eaction mxture was stirred for 42 h at
1OOC in an oil bath, coollkdnple HT and di ssol ved in

L2l t

of f Tags—@%fé#r%&hﬂ@pe%#ﬂ Pglg f hen%ﬁ?cl?p?(g)&%%eta X%%F e%gdtleglgld 1
normal phase (CH2C12: I\/b(]—| NHAOH, Fl o 16 m_/m n, 40 g
colum, 0->2 mn (100:0:1); 2-> ' 9:1:1); 7->55
mn (99:1:1); 55->60 min Q5:5J1); |60->85 min
(95:5:1)) to give o@'- +t =T T\ésvr%ound (99 %yiled).

It was purified ong Dr e bydeverse

Note: * designates single enantiomer of relative absolute stereochemistry.
Example 1 (76 mg, 0.28 mmol) was separated into individual enantiomers on a

Berger Instruments MultiGram II Supercritical Fluid Chromatography Instrument using the
following conditions: 21 x 250 mm ChiralPak AD-H, 5 micron column, 50.0 mL/min, 20:80
(MeOH containing 0.5% dimethylethylamine): supercritical CO,, UV-220 nm. The isolated
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give 32.4 mg title compound as a white solid (43 % yield). Analytical Chiral SFC analysis of
final target >99% ee, %=3.92 min, on 4.6 x 250mm ChiralPak AD-H, 5 micron column, 2.37
mL/min, 20:80 (MeOH containing 0.5% dimethylethylamine): supercritical CO,, UV-DAD
and MS detection. m/z (AP+) M+1=273.4. "H NMR (500 Mz, DMSO-d¢) & ppm 7.23-7.30
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104 phase (H20: ACN, Flow. 3nL/mn, 12 g columm, 0->2
mn (100:0); 2->22 mn (5:95); 22->30 mn (5:95)). The

w@oooveeds product was | yophilized in H20: ACN (FCBGBEE@S/050723

m.) to afford 383 ng title conpound (63% as a white
solid. I1-1 NVR (300 MHz, CHLOROFORMd) 6 ppm

1.21-1.32 (m 1 H 1.58-1.76 (m 3H) 1.77-1.92 (m

2H), 1.92-2.07 (m 3H 2.0719%5 2. 21" (m 2H) 2.23-2.36
(m 4H) 2.41-2.52 (m 1H) 2.61 (t, J=8.1 Hz, 2 H)

@, 88) 214:8.20 (m, 3ER)3.39- 5708, 78) 1.60-24Hjm,3 183 3612, 46 Im7410) 382-2.31

B BB g 3 T P 5055

HOPHe title conpound was alternatively prepared
according to Exanple 16 1§90 Exanple 28 to afford
5 ng title conpound as a wder (5 %vyield). mz
( ESt)anMilEopd68/ipiperdditl Cyh IREphedleidlshrogyt/neNMRn¢, 2Q6htives 2
DMSO-d6): 8 1.18 (m 1H), 1.48 (m 1H), 1.60 (m 2H),
1.75 (m 2H), 1.95 (m 2H), 2.05 (m J2H), 2.20 (br s,
6H), 2.52 (br m 2H), 2.68 (quifhtetN” J=7.8 Hz, 1H),
3.45 (br s, 2H), 3.6 S. 2N, 3.85 (m 2H), 6.92
(d, J=7.8 Hz, 1H), 25 (*t‘,n/J= 78 Hz, 1H), 7.45 (s,
1H), 7.50 (d, J=7.8 1H) . g=xanple 35 trans-1-(3
-2- (4-cycl obutyl pi p&r azi ne-

1- car byl ) dypizhaps opyd enplieait Jfatiptierabgilne erost@eistry.

P s er Ba S s Ter TeSg T HE B s RN i o

E20np1g31 Od0dDcdmnlejcrib&btBEER t¢ @ive 3 N mg Litld Gomponhg asaanvchite solid

-val. I 8 0..99 1).. Th b .
61 VEHEHR PRI RSl sondsts SR et R0l s 4.6
15861h Gigjralk 326 Hndrwilicroradethindn, 2.3d mdxain g2 0¢ ). (B1emit) confilihingelss %
bbl th h th t.i f in Thi i
ety R L el S o SR M TRt ARk ERs
SESMRA 500 MhlzaDKISP-d6T b epid 3128 430 (an2h) K14dT.21 (e SH3 8 10-86a (m, 4

or 4 at in.an oi RT @
WLt oLt G Rl R U £RE) B A FR 025 e 110
Wi (ddd, R paB, 69f 4, Mily@euel, A6 Bhely.esi due was purified
by G Ison HPLC Normal phase colum: Silicycleg

UtraPure Isco TM conpatible 40 g SiliaFl ashg F60,
40-63ium 60 A (CH2C12: MeQitahied3 Fl ow. 16 nl/min, 40

g colu n?—(trans—Z—(4—cyclobutylpiperazine— 1-carbonyl)cyclopropyl)benzamide

() O NH,

33A. trans-3-(3-Bromophenyl)-1-(4-cyclobutylpiperazin-1-yDprop-2-en-1-one

f hw
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105 0->2 mn (100:0:1); 2->7 mn (99:1:1); 7->55 mn
(99:1:1); 55->60 mn (97:3:1); 60->85 mn (97:3:1)) to

w@roe/0iB803 ng title conpound (51 %yield). |t WeST/GB2008/050723

purified once nore by reverse phase columm: Silicycleg
U traPure IscoTM conpatible 40 g SiliaBond(r) C18 17%
(H20: ACN, Flow. 30 ni/m n, g colum, 0->2 min
(100:0); 2->22 min (5:95); ->30 5 mn (5:95)). The
purified product was |yophilized in H20: ACN (7:3) (5
mL) thoa 8¢ ok doub@ Botton flask werecddgpiouanst 3 {(30rdwophalyticrdis agid

by Bty YD 2390k ST S Th GpPRTorges

(2838012 085 ol TBi)miZuEvaR Idstifring A 18n5 1< S @B mper@ife

SRR 8 el P e o A 8 e

23ngher 2Bsk2nd Hig rultB2 nBxtuid 3tirded vhbl tBe sodBiod wad Borfogedebuy , The

%}%9& QOn %}ﬁﬁ'_ﬁ &w %Té%é ivgs a(g%(? toztf]e &rgtésoﬁltlor}érgp\gfse gh %tnged overnight at

BAt Tlari3ylF 244 coyoltotsd try\Papucpze 16847 and-tlie- reauttng rwth)xoi.act epdieplved
A BRI BONILLOTEE (o ANESIE o UopLapaleS
@(ramﬂ witlBBI0ARE3 rg >0 OL2 7Thervndapic\phsse sepdmdaltorer anhydpous NazSO4,
t
A AR US00 A RELSLTELR TR
ﬂﬁghﬂlgromhtegmldm (DRiVIEg clwomgiivith ngne@@A@/IQH@HﬁﬁOCﬂW tod): Pakto

[
Ao St C00 R B U TRy (L Ry LB BRERBARL
Preol .62-2d4 20, &hari2ofem, Hdks2. ?%h&@/@d 161 3 S813ve rtn, 4mdedo (d,

d r r irpe
fﬁ%‘%ﬁz 1 2%@32@ fj{)azﬁgﬁ\%hﬁgﬁ 7%9%16\%%@}5?%)9% 1H),
Mi(t(ﬁd}”@sﬂ)l) l\/H-l 410; HPLC tR=0.55 nmin, HRVS (TOF
ES+) mz calc. for C 9H26N302 [ M+tHr, 328. 20195, found,
328.20160; 1H NWMR (400 MHz, CHLOROFORM d): 6 ppm
3BB2 TaansAs@rrompphenylRAcloprgRyl g cvclqhutvypim@azm Bhrfiethanpig)
1.96-2.13 (m 3H 2.31 (t, J= 508Hz 2.45-2.62
(m 1H) 2.72 25(quin, J=7.81 Hz, 379(m 4H)
5.86 (br. s., 1H) 6.22 (br. ,s. R|30 .42 (m 2H)
7.48-7.71 (m 2H),_ =+171\6 &: 257, MeOH)

Anal ytical Chiral Y ysi s naI target >99%e,
tR=3.36 mn, on 10 x 0Jmm Chiy al Pak AD-H, 5 micron
col um, 10 ni/ |r%'l_n, 40:°60 (i sopropanol containing 0.1%
di met hyl et hyl a . supercritical CO2, UV-DAD. 106
Mxtoplle 37 3 -((trans)-2-(4-cyclobutyl pip erazine-1 -

Carb 0nyl) S¥&H 985 QPY 19 Roi§ BENTsE8G2005RBN s ATRLd & 75°C for 30

min, and cooled to RT. Me;SOI (38.8 g, 0.18 mol) was added and the reaction mixture

stirred 30 min. at RT. 33A (19.0 g which contained 44.0 mmol based on quantitative yield of
the previous step) dissolved in DMSO (200 mL) was added dropwise via an addition funnel
over 30 min. The reaction mixture was stirred overnight at RT. H,O (400 mL) was added
and the aq. phase extracted with EtOAc (1 x 600 mL, 2 x 400 mL). The organic phase was
washed with H,O (2 x 300 mL), brine (1 x 300 mL), dried over anhydrous Na,SOy, filtered
and concentrated under reduced pressure. The residue was purified by flash-chromatography
(DCVQ) eluting with CH,Cl;:MeOH:NH4OH (100:0:0 to 95:5:1). The resulting orange solid
was recrystallized in MeOH (40 mL), rinsed with cold MeOH and dried in vacuo to afford
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a N H2 5Note: * designates single enantioner of
unknown absol ute stereochem stry. This enanti oner was

w0 sabargds i n accordance with the chiral separap€DGB2008/050723

described in Exanple 36 and treated as descri bed

therein. 42 ng of title conpound was isolated as a

white solid (47 %yvyield). H{Cﬁ{(TO: ES+) M+1=410; HPLC

t R=0.56 mn, HRVS (TOF ES+) z calc'd for

Ci 9H26N302[ MtHr, 328.20195, found, 328.20169; 11-1 NWR
$2003B/H0Y5) HOCHILCREFGRIE HMES (30 Mz, SBLORGFORM:8) Bfym 1.19-1.29

: 1. 1 b

.38 53877 -y Prs B 25LAT ok b iR gt da-a6
@898 39-68.525m, U1)A5HZ]S (kI HP3.Y83.74 m, 458,001, J/77.75lzHA]) 7.14

a1 DAl A . Sappy 13 . )
kR s e S R D S TS
[4c00.268,2, BEQHY 0, A@ldy g €4, 4Thi a0d), 1 BRC1ankI198.8s1288, 130.0,

i >99% e, tR=4.30 mn, 10 x 250
%:&?%%ﬁ&ﬁ%@ E?é%ﬁ?n cron col u?nn 18n15 m)f/ mn, mA?O: 60
(i sopropanol containing 0.1% DVEA): supercritical CQO2,
MWYipAD. Exanple 38 1 -(3- ((trans)-2-(4-
utyl pip erazine-1 -c arb onyl)

cy 83B propsl prplaed picppime to Exanlple-19 coplying A dondragmeemit apig,

e . Y al , )
L
titleS8mpproid s averbitsmyyaicnl @t il 7/n CRA) dr63 énidtitG rép@min. 'H

T " hal
AL TR BPLEUTEL 5 1 s AT\ SURE 66/ e o

Tl 1.eWmm@HS,Edi (bi 9AK), 280 (x, 2H02.6MinCH D .8l Rk, 2AD),H,.635m, 2 H),
£ 0 I v 30 0 mb/mn, 55:45 (i sopropanol
g%ér:]{r%?ﬁii(r?g%gglg}ﬁbl\/&) : supercritical CO2, UWV-215 nm

. O ] U . 70
yield). mz (ES+) M+1=368.3; HPLC 5 t=0.99 nin, mz
calc'd for C22H30N302 [ M+Hr, 368. ZSSZS@UM,
368.23233; 1H NMR (400 MHz, MET Nd4)~d ppm 1. 34
(ddd, J=8.50, 6.8&y 4.30 HZ\1H) \1.54 (ddd, J=9.18,
5.27, 4.30 Hz, 1H IY6SXY779 ( 1.83-1.98 (m 2H
2.01-2.12 (m 2H) 2.18 (guin, gH 2.21-2.28 (m 1H
2.29-2.48 (m (BH) 2.59Ft, J=8.01 Hz, 2H) 2.79 (t,

J=7.81 Hz, 1H) 3.51- 3.,8%&% 4H) 3.92 (t, J=7,03 He,
2H) 7#o@8B(H0mgg L0 mmol) jn BYIFG > miphway addgd ginc cypaide gP4pe. 1.65
b)) 1 teB4kid@igtbn }%)E&plagegpﬁlaa-iﬁm () 987 2, 0. iHhmdD). 4fheibsulting
J=1.95 Hz, 1 a] D=+151.9 (c=1. 04

reaction mixture was capped and heated to 100 °C in a microwave for 1 h. The crude

reaction mixture was partitioned between a 2M NaOH solution and EtOAc. The phases were
separated and the aq. phase was extracted with EtOAc (2x 100ml). The organic fractions
were combined concentrated and the crude material purified on preparative HPLC MS using
the long high pH 35 to 55% gradient method (ACN in H,O ammonium carbonate buffer, 25
min.) on XBridge Prep C18 OBD, 30x150 mm, 5 mm, Waters reverse phase column. 210 mg
33C (61.6 % yield) was isolated as a clear oil. "H NMR (400 MHz, METHANOL-d4) § ppm
1.37 (ddd, J=8.50, 6.15, 4.49 Hz, 1H) 1.54-1.60 (m, 1H) 1.68-1.80 (m, 2H) 1.84-1.97 (m,
2H) 2.02-2.12 (m, 2H) 2.29-2.41 (m, 5H) 2.46 (ddd, /=9.28, 6.15, 4.49 Hz, 1H) 2.73-2.85 (m,
1H) 3.56-3.81 (m, 4H) 7.43-7.58 (m, 3H) ES(M+H)"=310.2.



MeOH) Anal ytical Chiral SFC anal ysis of final target

>09% e, tR=3.27 mn, on 10 x 250 mm Chiral Pak AD-H, 5
worawomsedl um, 10 ni/m n, 55:45 (i sopropanol PCT/GB2008/050723

contai ning 0.1% DVEA) :supercritical CO2, UV-DAD.

Exanmple 39 151 -(3- ((trans)-2-

(4-cycl obut yl pi perazi ne-1 fo arb

onyl ) cycl opropyl ) phenyl ) pyr 5 1idin-2- one, enantioner

2 Note: * designates single enantioner of unknown

absol ute st er eocheni stry. This enantioner was isol ated

bed
r!) RpdLT Gl 5 17' o

"o 1330 @ 8¢ papbihtmuA s diolohtedh B @ ke asbol fache(1B7ide (687

il Pl p i ) 733820, (g o " rmis

@&&nﬁ@ﬁ@@ left grrnug; at BGGo2BR 1en the HBMVRH(rdWSI\iWea(Sd@@ 5WPZ and
s
cb.rtﬁ%gela.n@ 6erpririddy was 8@sh¢dywitinMePHQ 186 ciitidg mdtefial Ha®pur(fied on
g0y IAnCyp el pdtls St in 25 5 Pl S %’6

AUBGIh carbPreduEE, 2UmB9 opXBrdk) P2p 698 OBD, 3&:8 SOhnks mm

%”5%1:;%%\76 8% le@(g‘)l_sl% \%?J(leigon O:HI;Q 0%51%9 pu F&Zté&ggrofﬂld 105 mg

IRB7(581 FricldL H)H MRG4QG MHz,i:st(@&omRMmau)s PPmIA287]. IR, D)

ﬂg%h)% %ﬁ)‘}%oggﬂ F?Ig)a[@%%@ (he 3 5/’2 34 ?qog’“ o 1 %ﬁ?z 36 (add

>93%e%]0, ¢ R&HZSH{)mGrj 2.8 OHX3. 2‘5@77rfnl Gihi) bak Riafks A[H)H 07%br. s.,

/ (- |
O 2 e G SRR A 2N CEPLCe™ O oo
Exanpl e 40

51-(3-((trans)-2-(4-cycl ghy Ewtl Piperazine-1-carbonyl)cy
cl opropyl ) phenyl ) pi peri di , enantionmer 1 Note:

* ijersilg Adt-€5 Cxdlotylvdpipaneaitet lorreronplicyolakuepyiivherydoyrlidin-2-one
stereochem stry. Exanple 35 (®0 ngy, 0.27 nmmol) was
separated into individual Qtigners on a

v

A

r’
(®
Method 1.

A flame-dried microwave tube was charged with Pd,(dba); (30 mg, 0.034 mmol),
Xantphos (58 mg, 0.098 mmol), Cs,CO; (0.75 g, 2.31 mmol) and pyrrolidin-2-one (168 mg,
1.98 mmol). The tube was flushed with N,. To another 5 mL flask was added 33B (600 mg,
1.65 mmol) and 1,4-dioxane (6.6 mL). N, was bubbled through the solution for 30 min. This
solution was then added to the microwave tube via a syringe and sealed with a cap. The
reaction mixture was stirred for 42 h at 100°C in an oil bath, cooled to RT and dissolved in
CH,Cly/MeOH with silica gel. The solvent was stripped off in vacuo and the residue purified
via Gilson normal phase (CH,Cl,:MeOH:NH,OH, Flow: 16 mL/min, 40 g column, 0—2 min
(100:0:1); 2—7 min (99:1:1); 7—55 min (99:1:1); 55—60 min (95:5:1); 60—85 min
(95:5:1)) to give 600 mg title compound (99 % yiled). It was purified once more by reverse
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10 MettlerTol edo Instrunents M ni G am Supercritical
Fl uid Chromat ography I nstrunent using the foll ow ng

wa@oondiodsens: 10 x 250 mm Chiral Pak AD-H, 5 mi cPONGB2008/050723

colum, 10 O nL/m n, 40:60 (isopropanol containing
0. 1% DVEA) : supercritical CO2, UV-215 nm The isol ated
enanti oner was renoved of Sflvent under reduced
pressure and pl aced under h éh vacuumto give 37 ng
title conpound as a white solid (41 %yield). mz
{HeSH LWACN3BRWIImHRIIC 12§ colRmi, B:32 mim(1 0HRVE—2T @kn B3%));

05 R R R PR 9

{FhddI3830mBtit)e5OmpoGIZ63% Yhs BV solilHIH MMBA3Q@iMilz, JEDOB@FORM-

Gem (o P33P 7 g 80 1 S0 AR Fotaf M. Bk o7

21, (L E2)D) 223@ 38 (SR 412 (8, 3B) 2.6H(t, B2101208 H) 3.668. 7Ritm, 1H)

, H)
Ly bt nT By BE o st it B s i Sgeffp g
(j1;7H8144-|2451rH)1HD MRHH)GE36838. 20 Hz, 1H) 7.33 (t, J=7.81
Hz, 1H), [a] p=+145.8 ( c=1.59, I\/EOH) Anal yti cal Chiral
SFC analysis of final target >99% e, tR= 2. 98 m' n, on
M@&xd_QSO mm Chiral Pak AD-H, 5 micron col um,

fsﬂl]/ g‘r B riftc Cg.fb %Wﬁ%@&ﬁ%gely%gééx@hg c&%ﬁ% t&'%&%A)lﬁ employing

Exml( 28 toaffei)d- szng ttlcopoipotmgtay b mhpepwzdenéi% yichh boryEJ Opd+1=
JORL APYEAR A D PRI G2 BREP S0 AT Bt om. 10,
hﬁS(cnh atie lsmememhel% srnr2)H) 2.05 (m 2Hhi220&mranelio 282 (bas 2H), 2.68

t ne f af
SREVECat B SRRLS AVang brealila SlmaBib Bl s e 0,
TB@@@F%SP&ZII@M’JS(SL e aap alivke’ . \Hse, lifkBol ated as a white
5 solid (47 %yield). mz (ESt+) M1=382.3; HPLC
tR=1.04 mn,; HPLC tR=0.56 mn, HRVMS (TOF ES+) mz
cal c' d for C23H3I N302[ M+Hixanip$23524890, f ound,

400 6,.ppm 1. 31
Cadi™ 1252 bty e ol PN pherd  BETn Fone
4.88, 4.69 Hz, 1H)165176m2|—|)181197(m6|—|)
1.99-2.09 (m J=7.23_-Z o 254Hz 2H) 2.22
(dd, J=7.81, 4.69 Hz 52800 (m 1H) 2.32 (td,
J=10.06, 5.66 Hz, 1 2.47 (t5 e Hz, 2H) 2.75
(quin, J=7.91 Hz, 1H) 13.53-3.75 (m 7.02 (t,

J=1.95 Hz, 1H) 7.05 ¢0~g2 7.81 Hz, 1H) 7.09
(d,J=7.81Hz, 1H) 7.30 (i, J=7.81 Hz, 1H), [a] D=-138.7
(c=2.73, MeOH); Ardl ytical Chiral SFC anal ysis of

final >990 R= 1,0,

o'+ ) B FCHE e s O R Rt £ B mmo,
Xangghos GPamm D.0¢omiral) NCngO0(31%mPVEK) mme ) ped & valerblethm CTPMg,
G0 R SR e iy T apot anty Tosk s 3B 95 me
¢ Jgyrhmble medald -diexane (3.3 mL). N, was bubbled through the solution for 30 min.

This solution was then added to the microwave tube via a syringe and sealed with a cap. The

reaction mixture was stirred for 42 h at 100°C in an oil bath, cooled to RT and dissolved in
CH,Cly/MeOH with silica gel. The solvent was stripped off in vacuo and the residue was
purified by Gilson HPLC Normal phase column: Silicycle® UltraPure Isco' ™ compatible 40
g SiliaFlash® F60, 40-63um 60 A (CH,Cl;:MeOH:NH,OH, Flow: 16 mL/min, 40 g column,
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Method 1. 2021D (1.173 g, 3.79 mol) and ground KOH
(0.306 n., 9.48 mmol) in tert-butanol (30 nL) were

wohembmoisat 55 C for 20 h. H20 was added and t heCT/GB2008/050723

solution concentrated to 110 about 20 ml to induce
preci pitation. The product was collected by filtration
and rinsed with H20 to promp%e 0.864 g title conpound
(69.6 %yield). mz (ES+) 328.23. Method 2. 5To a
stirring solution of 21D (40 ng, 0.13 mvol) in a

Gr>R trum € 00D: 1EL20H 120 99:5:1%, 7056010 (Y.):1Dad5-anhinen®7:3:1); 60—85

1%1%@’?5 Eb;ﬂ{ glvélv?é% rgd C coF%?&rPél?ﬁf ? F?)Te?&s)h# VPalg gﬁgﬁég;])%ye more by

qgveam phaﬁmc()]luin)l sqlmqycw@ Uleame)lsm%cpmpmmﬁ g SliaBond® C18 17%

TR REE Ry ALBR AR b P By B 00

19h9595)4.098) purilibeprodrc wasdpophd gepind O CX (A3)if exlh aaditodd 127

B Aol ad O vislart oy ERAR, SORMI Bob Bl EBs orarv-0) 5

fepnd 1. DEM2 6 @nuntiE) 1.5d £2.(8dmo V) 2MPST), (nf, HHY 2B&A.5a0d, 3H) 2.59-2.74

ol e | 1] 13

T L 3 S o ANEO A PLEE S By 1107 08 09 S gowe
7h&H1z (B et éd3116. 15 bSR30 ohat i TdhRY8,(48i9025.4, 490, 49.7, 51.7,

t [ o cratic for
b ) R L
at 18 nL/mn to give 41.0 ng title 15 conpound (97 %
yield) as a white solid. ygz (FES+) M1=328.2; HPLC
tR=0.40 min 11-1 NWR (50 , OHd4) 6 7.79 (d,
J=8((rak);2-(Hdyclobundsipgrazined =garpnidicyc Rphopy UbeTBn{ids, erRpfigmer 1
3.80-3.54 (m 4H), 2.78 (dd, J=15. 4, 1 Hz, 1H), 2.44
(ddd, J=9.2, 6.1, 4.3 Hz, 1H), SM/@, J=10.5, 4.4
Hz, 4H), 2.28 (dd, J4009 2.11-2.00 (m

oH), 1.90 (ddd, J=1F TG >/b‘z 2H), 1.79-1.69
.377(dq, J=6.4, 4.3 Hz,

(m 2H), 1.62-1.55
1H). 20 Exanple 43

4-((trans)-2-(4- cycl obut yl p| perazi ne- 1- car bonyl ) cycl op
ropyl ) benzani de, e Negrer 1

Note: * designates single enantiomer of unknown absolute stereochemistry.

Example 33 (90 mg, 0.27 mmol) was separated into individual enantiomers on a
MettlerToledo Instruments MiniGram Supercritical Fluid Chromatography Instrument using
the following conditions: 10 x 250 mm ChiralPak AD-H, 5 micron column, 10.0 mL/min,
40:60 (isopropanol containing 0.1% DMEA ):supercritical CO,, UV-215 nm. The isolated
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give 37 mg title compound as a white solid (41 % yield). m/z (TOF ES+) M+1=410; HPLC
1x=0.55 min, HRMS (TOF ES+) m/z calc. for CsH,6N;0, [M+H]", 328.20195, found,
328.20160; '"H NMR (400 MHz, CHLOROFORM-d): § ppm 1.27-1.45 (m, 1H) 1.54-1.78 (m,
3 H) 1.79-1.94 (m, 2H) 1.96-2.13 (m, 3H) 2.31 (t, J=5.08 Hz, 4H) 2.45-2.62 (m, 1H) 2.72
(quin, J=7.81 Hz, 1H) 3.52-3.79 (m, 4H) 5.86 (br. s., 1H) 6.22 (br. s., 1H) 7.30-7.42 (m, 2H)
7.48-7.71 (m, 2H), [a]p=+171.6 ° (c=0.257, MeOH) Analytical Chiral SFC analysis of final
target >99%ee, fr=3.36 min, on 10 x 250 mm ChiralPak AD-H, 5 micron column, 10
mL/min, 40:60 (isopropanol containing 0.1% dimethylethylamine): supercritical CO,, UV-
DAD.



Not e: * designates single enantioner of unknown

absol ute stereochem stry. 25Exanple 42 (864 ng, 2.64
wonmb)24825 separ ated by preparative chiral HPLECT/EBR0BO50723

phase: 50% B; A Heptane + 0.1 DEA, B: 50 % Et OH MeOH

+ 0.1 DEA, 18 mMl/mn Columm: Chiral pak AD, 21 x 250

mm 20 um particle size) tcﬁﬁiOVIde 308 ng enanti oner.

11-1 NWR (400 MHz, CHLOROF d) d ppm1.25-1.33 (m

1H), 1.61-1.75 (m 3H), 1.84 (qd, 111 J=9.44, 9.18

Hz, 2H), 1.94-2.07(m 3HExagpPB7t, J=4.30 Hz, 4H)

2 45 2330 apif- B eroffioaff f Moo p?ﬁg%za%dé m

J 8 20 Hz, 2H), 7.71 (d, eRadpmerd z ( ES+) Mr1=328. 3;

Col um: Zorbax SB CG18; Gadient: 05-95% B in 4.5 m n,
70C, Solvents: A 0.05% TFA in HQO,rgziZ.OSWbTFA in
MeCN, TO = 0.132mi n 5 HRNS[ MrHr+ ¢atc. =328. 20195,

obs. =328. 20232. Chj C 0 % Rt =5.985 mn;

Chi ral pak AD, 259  25%" % hept ane + 0. 1%
DEA. Exanpl e 44

4-((trans)-2-(4-cycC obutylpppera2|ne 1- car bonyl ) cycl op
ropyl ) benzam de, enantloner 2 10 2N Note: *

desi gnat es S|ngleo namH.,onmer of unknown absol ute
stereochem stry This enantioner was isolated in

5 accor d¥ifce d‘v‘}‘\ﬁ1$1ﬁte€ HBSIE FiapHIME @ UKAP YR RS gl SHIERFTILY-
Exanuhe eAtiomer wisaolLd idsccdRiasdeivi@dnd dhﬁﬁl%bﬁhritﬁn aédord in

298 ng_of enantioper 2 (34,59
mwwmste% Sppierpe éereﬁdé@ ing S iygory DLomgo Bgtadps 2
%ﬂr%e,ﬂrsolld %2 % 311513)3 Tz (201:2 gﬁ)),Mmj gZe,hlﬁﬁz t£m45@hm2HI§Ms (gog ES+)
ygigg o B E- by 1o Tgad 3258016 gt Rod IEE:

10 GHBORBFERM MG pphd) 1.33(&06@;]%8@% 6(18) 47.31-1)1:{, 15) 5334 .bg §m,$3H) 31 8-1.95

; r. . - (. - (.

Gretolp? b g2z 5 H doddeile s &S dabalap
ﬁa@qemg 01067992/ B5A3.55 () 80C(brSO) NB®LIS (brfs., 11)T3W7.41

n_H20, B: % TFA in
R R b 8% o210 05 T | DN IO 032, L0 gy
PG tark @0-9980e R 1= 8. iR donMONK 250k &hRakakAMD-1R SHiEbOEdblumn, 10

0 0 +
15 mEEn{% '\4{%%'6' (1/505[)90{;)31’10 %E)r%gllgmg qu/l[{ﬁ/l%%)o\supercntlcal CO,, UV-DAD.

Example 38
1-(3-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)phenyl)pyrrolidin-2-one,

enantiomer 1

o
20

Note: * designates single enantiomer of unknown absolute stereochemistry.
Example 34 (580 mg, 1.58 mmol) was separated into individual enantiomers on a

MettlerToledo Instruments MiniGram Supercritical Fluid Chromatography Instrument using
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Exanpl e 45

(4-isopropyl pi perazin-1-y1)(2-(1-nethyl -1H pyrazol -4-y
wo dayobeps opyl ) met hanone 112 45A. ( E) - IP€¢6B2008/050723

opropyl pip erazin-l-y1)-3

-(1-net hyl- 1H pyrazol - 4-yl) prop-2-en-1- one. (-NN) O

(E)-3-(1-nethyl -1H pyrazol -4-yl)acrylic acid (913 ng,

6.00 nmol ) and 1- i sopropyl 7perazi ne (1539 ny, 12.00

nol ) were dissolved in anhydrous DMF (12 ni) then 5

thiaATlJo 22 8 @nditgpns:61 002 30moh - hwel€alkadBedl Samidrob hdume si@l0tmingin,

oSty d .- | @At T T
SRS BI A R BN B AL UL R o TR o
a8 aadremptadad sddenirtdar E€8WQALE presbure a8@pladed undedn élgh vacuum to
IC_phas J ver hy.gr ,
RS Pl allaRa® MR Rl S Y GRLGR 8o 3 e
pregsument:ealgil Ve (2803 0P QPAI(Y] 388. %837 &b}, ¥8.232%% ' MR

(AT AP RE P 5 059, P B4 . 0.1

DAVES30 6, BDpp#- 079(M, 2H) 1.3%6. 984111%) 28H)2. 12, (4R 2(1b2.18 Gjuin, 2H)

L0536 03180 $20 0 18y 5 80 Y86 o1 B orfy Pl e B g ) 30

;{ 80 (L Hj1) 8908, (§,03 1) 2HER)OMM/=RB3 1 28 Hz, 1H) 7498, /=781 Hz, 1H)
L5 s 8000, AP 344 - LN IELIN) e

Nle@B) Anadyticalditsisb Rethalysis §f fial ofgeartiete ours3. DVBO ol x 250 mm

t ' i.ni | ; 0
AT D) SHRRGIRN A OB MR Py g B
supercBtieal COB, AiAdY.ous DMSO. The reaction ni xture was
heated at 50C in an oil Bbath @veynight. The reaction
m xture was concentrat ed Tmd 1 gh vaccuumto renove
as-0mruo R - (BBt Ippeediist ecarbdngl ¢velpptopy hrdpersi ppieolidin-2-one,
material was then dissolved.in.B O0Ac and washed with a
smal | amount of H20. The agq. phase was extracted with
Et OAc (2x50 ni). The organi c phases conbi ned
dried over MgSH then fi n pad of silica
gel (1 cm. The silJ washed with nore EtOAc
and the resulting centrated under
reduced pressure tQ puriffed on a 40 g silica colum
on the Conpani on 257machine using 0 to 20% MeOH i n
Et OAc gradient (W tR_t 10 plateau at 10% MeOH t hen
at 20% MeOH) . The@?ﬁ? d fractions were conbi ned and
concentrat ed under duced pressure. These fractions
were f d teri
These Spi iBeril e O 3P Bl 1 IR by
pr e pdhatehangiomeneasI®qpdilas eccohlmmmthglnea{hhyl s¢pa@iBh depsiilreg in

b Pl R BB ATL RS it DN (A0 TG o
‘Mhlteeob(b@ﬁl6_ﬁ’@ ickin dm@ @T@E ﬁST)dﬂéHz3é&aéﬂPE(édﬂ@%mpT BEMF @OF
Gad A AP DIRBU B pLER B BER MBS, MBME (MR
#0MIHzf MYITEANOLed!) [MPOmad (80D /+38.40, 6£5,MCDAN, Was!.sddd/=9.18,
.t 508 $al QN8 D ¥RS6 e il dot Glie 9=6REH, 1) 2.06 (14,
J=7.03, 4,30 Hz, 2H) 2.12-2.26 (m, 1H) 2.12-2.26 (m, J=15.33, 8.20, 7.76, 7.76 Hz, 2H)
2.30-2.43 (m, 2 H) 2.35 (td, J=10.55, 4.69 Hz, 3H) 2.59 (t, J=8.01 Hz, 2H) 2.78 (quin, J=7.91
Hz, 1H) 3.56- 3.67 (m, 2H) 3.67-3.80 (m, 2H)3.91 (t, J=7.03 Hz, 2H) 6.99 (d, /=7.81 Hz,
1H) 7.29 (t, J=8.01 Hz, 1H) 7.34-7.38 (m, 1H) 7.41-7.46 (m, 1H), [o]p=-151.3 ° (c=1.00,
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freeze dried to yield 46.4 ng 45B (9 %yield) as a
yellow solid HC1L salt. 1HNMR (400 MHz, NMETHANOL-d4) 8

WEpmo2463 1. 60 (m 1H) 2.28-2.48 (m 2H) 2. 99-BCBGBL0S/050723

4H) 3.52- 53.64 (m 3H) 4.04 (s, 3H) 4.54-4.78 (m 2H)
8.01 (s, 1H) 8.03 (s, 1H). ES[ MtH +=277. 2, HRMS[ MtH] p
calc. for C 5H24NA0+H=277. 20229, [ MtHr obs. =277. 20211.
Exanple 46 (4-cyclobutyl pip®erazin-1 -y1)41 S ,2
S)-2-(4-(pyrimdin-5-yl)phenyl) cyclopropyl) methanone
WeOH); IAMalyNel Chigal 56N analysis of Exalriple >9%6¢8 0> nBin 2 10 x 250

A 1C§0 ¥:|0 2 OfUI%L Cfrll qS(C@ZEo f IQO&%mHEBI%
TRy R AP G g et R T Heare's

IﬁMtEﬁc)wap@cnucalICOzt—w QBDHL) and ACN (3 m.) were then
added and the vial purged;with fj trogen. Then

1,1 -bis(di-tbutyl phosphi'l%%l{rpa-rocene pal | adi um
dile@HGransle-(41y c18butpigipeRzi0e 1 wmrbér)y eerdopapet boheaylgbipcnidiniBone,
reaction was heated at 100 ¢ for, 22 min The reaction
was concentrated, dissolved in ACN, filtered through a
VWhat men 45 uM syringe filter and puri d by
preparative HPLC- M5 using\a sh H shal | ow
gradi ent; Method: Mgb hase 30-/50% B; A: H20 with
15mM NHACO3 and 0. 3 }“Vé: CH3CN, 10 min
run; Columm: Waters XBridge Brep C18 OBD, 30x50 mm 5
um providing 31.1 title conpound (39.0 % . 1HNMR
(400 20 MHz, CHLOREBMPd) d ppm 1.26-1.35 (m 1H),
1.62-1.77 (m 3H) 86 (br. s., 1H), 1.94-2.10 (m
4H), 2.21-2.40 (m ), 2.47-2.59 (m 1H), 272(br

. 33h1esd apget S ndgengfier gty oyl BilypneidSyy
363. Expidpld35(E5hy,,0. HRMBOIDT{VZS epdrated fnar indGRiA TR GMGOIHCI'S ona
Ak AR fal S0 ATt L e
the &tibw e oslitidaeri@af250 atm QOhigd Pakc it § alidryn aﬂmmpﬂ @D e /min,
AL ool e PR RISEIRES . BN S
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give 37 mg title compound as a white solid (41 % yield). m/z (ES+) M+1=382.3; HPLC
tx=1.03 min, HRMS (TOF ES+) m/z calc.for C;H3 N30, [M+H]", 382.24890, found,
382.24803; '"H NMR (400 MHz, METHANOL-d4) d ppm 1.34 (ddd, J=8.59, 6.25, 4.30 Hz,
1H) 1.54 (ddd, J=9.57, 4.69, 4.49 Hz, 1H) 1.67-1.81 (m, 2H)1.83-2.01 (m, 6H) 2.06 (td,
J=7.13, 4.49 Hz, 2H) 2.26 (dd, /=8.01, 4.88 Hz, 1H) 2.30-2.45 (m, 1H) 2.36 (td, /=10.06,
5.66 Hz, 4H) 2.51 (t, J=6.05 Hz, 2H) 2.78 (quin, J=7.91 Hz, 1H) 3.57-3.79 (m, 6H) 7.05 (t,
J=1.76 Hz, 1H) 7.08 (d, /=7.81 Hz, 1H) 7.12 (d, J/=8.20 Hz, 1H) 7.33 (t, /=7.81 Hz, 1H),
[a]p=1145.8° ( c=1.59, MeOH) Analytical Chiral SFC analysis of final target >99%ee, =
2.98 min, on 10 x 250 mm ChiralPak AD-H, 5 micron column, 10 mL/min, 40:60
(isopropanol containing 0.1% DMEA): supercritical CO,, UV-DAD.

Example 41
1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl)piperidin-2-one,

enantiomer 2
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| wherein: Ais aryl, heteroaryl, cycloal kyl, or
heterocycloal kyl; mis 1 or 2; 10nis 1, 2, 3, 4, or

wW®2009/024823 each Rl is independently H aryl, hepPer/caros/ 50723

aryl al kyl, heteroaryl al kyl, cycl oal kyl,

het er ocycl oal kyl al kyl, G _C6al kyl, C2-C6al kenyl,
C3- Coeycl oal kenyl , C2-C6al k @yl, al koxyal kyl ,

hydr oxyal kyl , am noal kyl , am’nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,

het erocycl oal kyl , cyano, al kyl sul finy hal oal kyl ,

NRAR5, -NR6C(=0)R3, - 15AN\HS(0) , 0) NR4RS,
al koxy, hal ogen, W gakany| orNhydroxy (-OH);
R2 is a aryl, het yl, cygto I, alkyl,

het er ocycl oal kyl , “&gyfal kyl , ghet eroaryl al kyl,
aryl al kenyl, or cycloal kyl al kyl ; wherein R2 is
optional ly substi tua @i th at | east one cycl oal kyl;
R3 is H G _C6al kyl, [C _C6al koxy, -NHC i_C6al kyl, or
-N(CG _Coeal ky1) 2, and the N 20 of the -NR6C(=0)R3

group.cone together to forma.4, 5 or 6-nenbered

et er QR A5 TSE THElG PR OE SO R PR iea R oSt eg ™

sel edthednintione Oy BndIMNd ilR4c catdandwitrtie: @aalteparation described in

i ndependent | el ected fromH and. G C6al kyl ,. qr. R4, .

b e SRR g MR Semier e e ded it

dotid f4yroamyld., mb,(ESF) N+ s eherrad. chet evoaing [HPC.Or4 005 chavj MM S
I t ong, heter c omfr s _.and 25

Ao 57 g LB a0 o Y M 81 00

el evisansNalLky) 5 ppina 3heddel oarapl @bk wl49itk, nox1.51s(dad) J69.18,

' ' en tl].y or .
2988 e, A0 51 G GRESSLORERTSGBRL MY Lroanp. 70
ARIHE,20) 2A2 (1, pHiesty 469 A2 1D 22682 s bist 1. 32k o= wheeny.b6 Hz,
%@%‘&R@%@%ﬂ%gﬁ%% it 9P A 3 980858, Ay R0oRE Y 05 1z,
1H) 7.05 (d, J=7.81 Hz, 1H) 7.09 (d, J=7.81Hz, 1H) 7.30 (t, J=7.81 Hz, 1H), [o]p=-138.7°
(c=2.73, MeOH); Analytical Chiral SFC analysis of final target >99%ee, txg=3.66 min, on 10
x 250 mm ChiralPak AD-H, 5 micron column, 10 mL/min, 40:60 (isopropanol containing

0.1% DMEA): supercritical CO,, UV-DAD.

Example 42
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide

&) N
H,N ol

Method 1.
21D (1.173 g, 3.79 mmol) and ground KOH (0.306 mL, 9.48 mmol) in tert-butanol
(30 mL) were heated at 55 °C for 20 h. H,0 was added and the solution concentrated to
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3. A conmpound according to claim1 or 2, wherein Ais
phenyl, pyridinyl, or pyrazolyl. 10 4. A conpound

wa@ewmongisegyy to clains 1-3, wherein each Rl is PCT/GB2008/050723

i ndependently H, heteroaryl, G _C6al kyl, cyano,

hal oal kyl , hal ogen, NR4R5, -NR6C(=0)R3, -NHS(0)2R3, or
-C(=0) NRAR5. 5. A conpound gﬁ?cor ding to clains 1-4,
wherein each Rl is independently H, C5-

15Cr7heteroaryl, G _C3al kyl, cyano, hal oC _C3al kyl,
a'bah‘rd@emi to NRAdQEp;recipNRﬁfﬁ( i®§ R®duct wM—I@(lle()t@RSI fdiration and rinsed with

Hgtog%%@ %&e@%@%ﬁ&’éﬁak 9%@ %éfﬁgﬂerocyc?oal kyl ,

(C3-C8cycl oal kyl ) - (G -C3al kyI ), aryl-(C2-C6al kenyl ),

@” 4» 20C6al kyl. 7. A conpound according to clains
erein R2 is C3-C8cycloal kyl or C -Co6al kyl. 116

i NH /To a stitrthg %IN;OHC()lf RID (40gag 9. IRmmg) inndeperedd iitOly/ D (5:1,
REUFBERE NPl PRBH Y sy BB AR A nep B RORR:
Idbipduga tetGoedlyingosplonied-BR) iplatnuwh@ €i1rmg 0i030 aimpl), which is
%%1%8@[{ Ivallagfe éf%%)gn étﬂiqre e{:]rggapgt Elg\dLglﬁl!e% N%}I%ther Industrial Park,
NNR@@(@@)MB 0195@—13{98)) 2Ik8 r@r:tlor@(as @)aleR@ Jprephepisd bath py 105°C for 3
A D UL s 3l g g
IDﬁM (2 NRECIrie0 PR3 MeSouilcwdend ogetiveted tudef wrimed p&swore. The
L R
¢hnahegienaan € 319:-4 ¢ gediad clirioml H 22hWHCn MdDIH(/PlCM vocrRe, forRbmin
t?gﬁjl %, €, (Neg&m‘ﬁp h%ﬁln% b A8 nfth 5@%%9@%%1\% A9 {1t ©

ered heterocycli I ng havi ng at
¢Oea>9tmdof9§ Yhpickl) ot winteselic ot/e (ESH) 132815 HELACopdumd. 'H
%M?%%@c’ El@llztﬁeéh%)“é 779 ﬁﬁhﬁfsfé'l—ﬁ‘z A 5 281 s Rbagd S 9 (s, om),
3.80-3.54 (m, 4H) 2.78 (dd, J= 154 1.1 Hz, 1H), 2.44 (ddd, J=9.2, 6.1, 4.3 Hz, 1H), 2.35 (td,
J=10.5, 4.4 Hz, 4H), 2.28 (dd, J=4.0, 0.9 Hz, 1H), 2.11-2.00 (m, 2H), 1.90 (ddd, /~10.8, 9.0,
2.1 Hz, 2H), 1.79-1.69 (m, 2H), 1.62-1.55 (m, 1H), 1.37 (dq, /=6.4, 4.3 Hz, 1H).

Example 43
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide, enantiomer 1

Note: * designates single enantiomer of unknown absolute stereochemistry.
Example 42 (864 mg, 2.64 mmol) was separated by preparative chiral HPLC (Mobile

phase: 50% B; A: Heptane + 0.1 DEA, B: 50 % EtOH/MeOH + 0.1 DEA, 18 ml/min.
Column: Chiralpak AD, 21 x 250 mm, 20 um particle size) to provide 308 mg enantiomer. 'H
NMR (400 MHz, CHLOROFORM-d) d ppm 1.25-1.33 (m, 1H), 1.61-1.75 (m, 3H), 1.84 (qd,
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2, and R2 isC3-C8cycl oal kyl or G -C6al kyl. 11. A

conpound according to clainms 1-10, wherein R2 is
w@e@pph4823 sopropyl, tert-butyl, cyclopropyl, PCT/GB2008/050723

cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl.

12. A compound according to clains 1-8, wherein mis

1. 13. A conpound according to claim 12, wherein R2

i spropyl, isopropyl, tert- bh&yl cycl opropyl,

cyclobutyl, cyclopentyl cyclohexyl, or cycloheptyl.

zkﬂ44A>&dﬁpdﬁmdSﬂéb@ﬂmjﬁ@ ZQSGLb#ﬁQP&‘SDahé5114m&1H)263-

| u eCt
O T
}- hetdhaHo vez (ES+) M+1 =328.3; Column: Zorbax SB C- 18 Gradlent 05 95% B in 4.5

{n)aﬂﬁ?(élol%%' RNk RERGY A% Ns: 084 TR ARG 102§ | BREOP
HRBISEVI AT Cylc-O2felit 93, pbyet28 202321 Ghir-HEL-(o eyl Byl a6 mop:

TR (O e B2 LR 1% £ eny | ey opr opy
| ) met hanone;

5t rans- (4- Cycl opropyl pi p y1) - (2- phenyl cycl opro
pyl ) net hanone; SEAfiple 44

t r &flga(- Q%WWJBWIWWW garpengbeytlop(opyliverapidsy elaoimog 2

yl ) met hanone;
t rans- ( 2- Phenyl cycl opropyl) - (4- prop n-l-yl)rre
t hanone;

trans- (4-Cycl obutyl-
ropyl ) met hanone;
trans-(4-tert,-Butyl
| ) met hanone; 2
[2-(4- FIuorophenll)cyclopropyl] (4-i sopropyl pi perazin-
1-y1l) met hanone; ©rans-

L2 oropheny L) Gy CL or opY H el OB ORHL RLpSaz! n

[ 2- (ffhﬁ|eﬁﬁﬁ16ﬂbﬁ%é|1§o%y&i| i @crcewﬂc]evﬁmhes&lnm@wra@io@ @6s8Abdd-in
none

'F’Qm(l ‘& Mehin %?«‘ECFE?F f—rswijl ﬁ2%%/18$ sbueyiomep g h- o

NMRY( ﬁthlartqmmR()E@RM d ppm 1.29 (ddd, J=8. 40 6.05, 4.69 Hz, 1H), 1.60-
o @ 2 Mgﬂaﬁg(ﬁbﬁﬁ{'ié%cdé%ﬁr%ﬁ%% /§s0RUL] BSRela?
2:@)89(@35(,4 3bmm@hgwlz)7§yrﬁl mgrmryk 51 én, Czﬂ)lmui 1 (@i, pEY, 852

55 TR TR a1 o BT i 250 TRy U ) M Rt
@élhmn: CznerlsB}d i SV @&k l(ﬂl%ﬂ/&- ane, mlﬁOIOP@,nSol\lents{ A-0.05% TFA in

I G YEl 98U LR a7 pel” 6RO <UE9RE 96t e

§222046sCyliralrmnd: popey; Rz+ &wﬂqnﬁacmwrpek)my chrmtonylpheon
%bj nethaq§ ;Tn{onan1de
7 heptane + 0.19

Example 45
(4-isopropylpiperazin-1-yl)(2-(1-methyl- 1 H-pyrazol-4-yl)cyclopropyl)methanone

L

@ ijA\WNJ
N 0]

/

Rpan- -yl) (2 phenylcyclop

%\
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trans- (4-cycl obutyl pi perazin-I-y1)
{-2-[4-(pyrrolidin-1-yl)phenyl]cycl opropyl}

wQ@mebkarone; trans- {2- [4-(1H Pyrazol - 4-yl) phengBR008/050723
cycl opropyl} -(4- cyclobutyl pi perazi n-1yl) net hanone;
trans-4- [2-(4-Cycl obutyl pi perazi ne- 1-
carbonyl ) cycl opropyl ] benzonjtrile; trans-4-
[ 2- (4- Cycl obut yl pi per azi ne- 12carbonyl)cyclopropyl]benz
onltrlle 30enant|oner 1, trans 4-

onltrlle enant i omer 2;

(4-cycl obutyl pi perazin-1-y1)((15 /L\l

25) - 2- phenylcycloprquﬂ t hangnhe;N" T18

(4-cycl obut yl pi perazin IRV)

2R) - 2- phenyl cycl opr opyl ) net hayone;

trans- (4- Cycl obutyl pi perazin-1-y1) (2-(6-(trifluoroneth
yl) p§En-Belil mcBryl- yH)pm;azcblmpymplyha mce*d {9am o1ge§.00 mmol) and 1-

i%ép%{]pgl FSerereg%é]e @E%bﬁ ({ere ! aZ were ssglvidzm grﬁly]zlrlo ]5%}}?? XIII_B then

[121U 3222 arm e myo) oy Iamﬂ @@@/ﬂil]? resdltiny cholbutmyttpi pes stirted-over
1-y1 t.hanon .

ltl 1 (agllgcgyﬂi]e rBac 101r mlx%Jere \g%sl (Hléltef_\xg%lrcg%cre%ra)tecdyacql %I%I?%Oyﬁn]d extracted
with Et0Acg4 x18p ar]m Tﬂde o{g'anic phases were combined, dried over anhydrous NaZSO4,

ﬁl%fe(ddan CAC%% :;Agélep%dggeld%fess]ure R k%%%& )n‘gyatgASPS’ DV IANEN

ane s U onam
willawior +¢sidpd.) 432wpheed/dicydy mplneap:yﬂ s)qpevlthamofmaher purlﬁcatlon 'H

era2|ﬂ} y1‘M%Q(EE§HVF§%gK%508%Pﬁ¥éﬁbzg%gﬁe en %Pﬁg

H{) 3360(()1 5.2518) 3282 (4-411) 6.92 (d, J=15.23 Hz, 1H) 7.36 (d, J=15.23 Hz, 1H) 7. 84 (s,

but arbonyl)cyclopropyl)benzan1de
(g ¥QQk¥§rPi 2§%%obutylp|p erazine-|l-carb
onyl)cyc | opropyl ) phenyl ) pyrro lidin-2-
45B. trans-(4-isopropylpiperazin-1-y1)(2-(1-methyl-1H-pyrazol-4-yl)cyclopropyl)

methanone.

45A (380 mg, 1.45 mmol) dissolved in 5 mL of anhydrous DMSO was added to a
suspension containing (CH;3);S(DO (3188 mg, 14.48 mmol) prereacted with NaH (579 mg,
14.48 mmol) in 15 mL of anhydrous DMSO. The reaction mixture was heated at 50 °C in an
oil bath overnight. The reaction mixture was concentrated under high vaccuum to remove as
much DMSO as possible, the resulting crude material was then dissolved in EtOAc and
washed with a small amount of H,O. The aq. phase was extracted with EtOAc (2x50 ml).
The organic phases were combined dried over MgSO, then filtered on a thin pad of silica gel
(1 cm). The silica gel was washed with more EtOAc and the resulting solution was
concentrated under reduced pressure then purified on a 40 g silica column on the Companion
machine using 0 to 20% MeOH in EtOAc gradient (with two 10 plateau at 10% MeOH then
at 20% MeOH). The desired fractions were combined and concentrated under reduced
pressure. These fractions were found to still contain some starting material. These samples
were combined and repurified on preparative reverse phase chromatography (LCMS) using
the long high pH 35-55% gradient on the XBridge Prep C18 OBD, 30 x 150, 5 um column.

The pure fractions were combined and concentrated under reduced pressure. The resulting
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150ne;
trans-1-(3-2-(4-cycl obutyl pi perazi ne-1-carbonyl)cycl op

w0 opglo)4skenyl ) pi peri di n-2-one; 3 PCT/GB2008/050723
-((trans)-2-(4-cyclobutyl pip erazine-l1-c arb
onyl ) cycl opropyl )b enzam de enantionmer 1; 3
-((trans)-2-(4-cyc|obutylpif erazi ne-1-Carb onyl)cyc
| opropyl )b enzam de, 20enan Boner 2;
1-(3-((trans)-2-(4-cycl obutyl pi perazi ne-1-car bonyl ) cyc
ﬂeﬁfb:eow Ip)apdftbmylé:r)highywap@lhindnivmn%ht Ohe yelbmalmuidomasrdisiglvedl-if 3 ml

of nlg/ﬁ 1 le O anldéié Hgf Bhﬁﬁy I‘¥Br§§, dgF({ t&l I nelu%'lgn wﬁlcﬁ)ﬁ/asntthen ﬁltered and
ﬂeeze?ﬂi‘ied(t@yle]@(46ﬂa]ﬁ§é)5-l32(9 ChyieMEhsabyetiyd polil HTlazl. rfeH\lMRc(a@(b

A EYEARRLORYL LRSI LR £ 910355 .05 5030, 075 2 0

e, YIS 4oP(ORY) § phenyin, RHp 8 eI (i ny £63 @Niel). ESIANT]GITeY.2,
é@ﬁ%ﬁk)‘??lﬁ-—f()ﬁ%%%%ﬂ% A perer A HE-oPs T2 H9AYN ) eyl op

ropyl ) benzam de;

304-((trans)-2-(4-cyc|obqié E g({a2|ne 1- car bonyl) cycl

opropyl ) benzam de, enanti

A4l tIomungpipdatid1 YA SRSIE ML 4p(lpp@rhﬂﬁ1 ﬂ?ﬁﬂmﬁﬂ}cb@ﬁmbﬁ}@»&ﬁéﬂwone
ropyl ) benzam de, enantioner 2; 4-is

opr opyl pi per azi n- I-y1)(2 (1- Pt yI 1FprrazoI 4-yl)cyc

| opr opyl ) met hanone ; %\ tylpip erazin-1
-yl) ((1 S,2 S)-2-

(4-(pyrimdin-5: W) cycl opr apyl N_ret hanone; and
5phar nmaceuti c .ccebtable salts efé?f}pr m xt ures
t her eof

Example 14 (80 mg, 0.22 mmol), pyrimidin-5-ylboronic acid (27.3 mg, 0.22 mmol)
and K>COs (0.027 mL, 0.44 mmol) were added to a microwave vial. H,O (3 mL) and ACN
(3 mL) were then added and the vial purged with nitrogen. Then 1,1'-bis(di-t-
butylphosphino)ferrocene palladium dichloride (14.35 mg, 0.02 mmol) was added and the
reaction was heated at 100 °C for 22 min. The reaction was concentrated, dissolved in ACN,
filtered through a Whatman 45 uM syringe filter and purified by preparative HPLC-MS using
a short high pH shallow gradient; Method: Mobile phase: 30-50% B; A: H,O with 15mM
NH4COs and 0.375% NH,OH v/v, B: CH;CN, 10 min. run; Column: Waters XBridge Prep
C18 OBD, 30x50 mm, 5 um providing 31.1 mg title compound (39.0 %). "H NMR (400
MHz, CHLOROFORM-d) d ppm 1.26-1.35 (m, 1H), 1.62-1.77 (m, 3H), 1.86 (br. s., 1H),
1.94-2.10 (m, 4H), 2.21-2.40 (m, 4H), 2.47-2.59 (m, 1H), 2.72 (br. s., 1H), 3.64 (br. s., 4H),
7.21-7.27 (m, 2H), 7.48 (d, J=8.20 Hz, 2H), 8.90 (s, 2H), 9.17 (s, 1H). MS m/z 363.3 [M+H]"
(ES+), HRMS m/z caled for CyHy6N,O 363.21794 [M+H], found 363.21789.
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16. A pharnmaceuti cal conposition conprising at |east
one conpound according to any one of clains 1-15 and a

w@baworsedit i cal |y acceptabl e carrier and/ or di PCEGB2008/050723

1017. At | east one conpound according to any one of
clainms 1-15 for use as a nedicanent. 18. The use of a
conpound accordi ng to any oneg of clains 1-16 in the
manuf acture of a nedi canent for the t herapy of at

| east one di sorder selected fromcognitive deficient

I nVYglhisatapnedisi:a, nar col epsy, obesity, attention

efi g I Vi.ty. di I N
i 2 e SRS B Yy SR Pl iifeor ¢y 4y
wemagutichly aveeplabkalfsart farmelatl pedibsimedmeans orgharitiemsts tlen®f, or
1ﬂkﬁ8&QEra§E|eCted fromcognitive deficient in

schi zophreni a, narcol epsy, obesity, attention deficit
hyperactivity di sorder, pain,Qand Al zhei ner's di sease.
20 20. A nethod for treating/jcognitive deficient in
schi zophrenia i n a warysb] oeded ani mal, conpri si ng
admnistering to said g X need of such treatnent
a therapeutically effe at | east one
conmpound accordin S 1-16. 25 21.A
met hod for treati di segse in a
war m bl ooded ani ny 'mkftering to said
animal in need of sH t hergepeutical ly

ef fective anmount ﬁvat | east one conpound according to
any one of clainms\1-/16. 22. A nethod for treating
obesity in a warm bl ooded ani mal, conprising

adm ni stering to 30said ani mil in need of such
Wheah:nment a therapeutically effective anount of at

| east one conpound accordi to any one of clains
1164 S5 hogror ey e oF hilprasie Oﬁ%ﬂhar colepsy in a
war mpbfsaeged ani mal, conprising adm nistering to said
animal, in need of such treatnment a therapeutically

ef f e@§ V& fotft of at |east one compound according to
any e fofis @lidei@ntly Abaryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,

heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,

alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR°C(=O)R’, -
NHS(0),R*, -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R’ is H, C,Cgalkyl, C, Csalkoxy, -NHC,.Cgalkyl, or —-N(C,_Cgalkyl),, or R and the N
of the -NR°C(=0)R" group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from O and N;

R* and R’ are each independently selected from H and C,.Cgalkyl, or R4, R’ and the N
to which they are attached come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected from from N; and

R®is H or absent; provided when
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5 24. A method for treating pain in a warm bl ooded
animal, conprising admnistering to said animal in

woemdopfs2such treatnent a therapeutically effeetT/¢82008/050723

amount of at | east one conpound according to any one
of clainms 1-16. 25. A nmethod for treating attention
deficit hyperactivity disorﬁgr in a warm bl ooded
10ani mal , conprising adm nistering to said aninmal in
need of such treatnment a therapeutically effective
amount of at |east one conpound accordingjto any one
of clains 1-16. 26. A nethod for treatngAaq di sorder
in which nodul ati ng the histamni ne dept Or i
15beneficial conprising adninisteri |

war m bl ooded ani mal in need of such treatnent|a

t her apetitls pagrrapylakylede heeroantisliat s8¢t at | east Bne - Wherein X
conpoundafOePNhAE: 4l H Oh Mk RiniCpen@htf A3 CELERMEr S Of
enantioners thereof, or, pharmaceutically acceptable

sal t 81) gF a1f rgmg qssther R dp asesr®8mer s or enant i oners

t her ef o isPhoilil REW £S5 ui8HRAId phony1 201 ¢ wherein A s

aryl, heteroaryl, cycloal kyl, or heterocycl oal kyl; m
islor 2 nisl1 2, 3, 4, or 5 25each Rl is

3. ndpengdeoli ddeordiny lo cl@tISHRGEN 1A is &y Ydrdletearyl.

het eroaryl al kyl , cycl oal kyl , heterocycl oal kyl al kyl ,

G _C6al kyl, C2-C6al kenyl, C3-Cécycl oal kenyl,

1£2- Coaldnpdiild acadriaX wadidi! 1, or DYyHiKeRy AlikMeny aaR, k¥yrazolyl.
am nocar bonyl al kyl ; heterocycl e, arylal kyl,

aryl al kenyl, cycl oal kenyl al kyl, heterocycl oal kyl,

L£Lyang, co@iﬂ&ﬁ(ﬂcﬁdél:(frﬂiﬁ%][o, cldidt 03| ddrein eabB R' NRARBendently H, heteroaryl,
-NR6C(=0) R3, -NHS(0) 2R3, -C(=0) NR4RS, al kgxy, hal ogen,

al kyCohrdbthyvancghalepliad.drlpeqn. BRYR", -NR'C(=O)R, NEISLORR T

het er garyhr4gycl oal kyl, al kyl, heterocycl oal kyl,
arylaﬁgﬁp,Rheferoarylalkyl, aryl al kenyl , or

cycl oal kyl al kyl ; wherein R2 is optionally substituted

55. Wi t Ux %tmplogrﬁlsetcc&@iﬁg Wo@éiﬁ?h—lﬁ}/\l&/ﬁerem each R' is independently H, Cs-
Csheteroaryl, C,_Csalkyl, cyano, haloC;.Csalkyl, halogen, NR*R’, -NR°C(=0)R’, -
NHS(0),R*,or —C(=0)NR'R’.

6. A compound according to claims 1-5, wherein R* is Cs3-Cgcycloalkyl, Cs-
Csheterocycloalkyl, (Cs-Cgscycloalkyl)-(C;-Csalkyl), aryl-(C,-Csalkenyl), or C;-
Cealkyl.

7. A compound according to claims 1-6, wherein R* is C3-Cgcycloalkyl or C,-Cgalkyl.
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R3 is H G _GC6al kyl, G _6al koxy, -NHC i_GC6al kyl, or
-N(C _Coal kyl)2, or R3 and the N of the -N R6C(=0)R3

w@e@up24sese together to forma 4, 5, or 6- nenbrCEdEB2008/050723

heterocyclic ring having at |east one heteroatom
sel ected fromO and N, R4 and R5 are each

i ndependently selected fro g and C _Co6al kyl, or R4,
R5 and 10the N to which thgb'are attached cone
together to forma 4, 5, or 6-nmenbered heterocyclic
ring having at | east one heteroatom sel e¢ted fromN;
and R6 isH or absent; provided when i) AV g
together R6 is absent. 15 27. A nethod §
claim 26, wherein said at |east one con
£.or mA @nlpouidacaditdinwelfas agand 67, Wherdh \l
hi stam ne H3 receptor. 28. A nethod according to claim
26, whergin sai Fﬁﬁ@least one conpound of fornula Ic
is ag_Eféagoniswkvaat | east one histanine H3

recept 5¢~20 z

R': each R' is independently H, heteroaryl, C;.Cealkyl, cyano,
haloalkyl, halogen, NR*R®, -NR°C(=0)R”, -NHS(0),R* ,or -C(=0)NR'R’.

9. A compound according to claim 1, wherein A is aryl or heteroaryl, R' is
independently H, heteroaryl, C,.Csalkyl, cyano, haloalkyl, halogen, NR'R’,
—NR®C(=0)R’, -NHS(O),R*,or —C(=O)NR'R’, n is 1, m is 1, R?is C3-Cscycloalkyl or
C,-Cealkyl, R’ is —N(C,_Csalkyl), or C,.Cgalkyl, or the N and the R? of the
—NR®C(=0)R? group come together to form a 5 or 6-membered heterocyclic ring
having at least one heteroatom selected from N; and R* and R’ are each independently
selected from H and C,_salkyl, or R4, R and the N to which they are attached come
together to form a 4, 5, or 6-membered heterocyclic ring having at least one

heteroatom selected from N.

10. Acompound according to claim 1, wherein A is aryl, R'isHor CCgalkyl,nis 1, m is

2, and R%is C3-Cgeycloalkyl or C,-Cgalkyl.

11. A compound according to claims 1-10, wherein R? is propyl, isopropyl, tert-butyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl.

12. A compound according to claims 1-8, wherein m is 1.

13. A compound according to claim 12, wherein R*is propyl, isopropyl, tert-butyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl.

14. A compound according to claims 1-8 and 11-13, wherein nis 1.

15. A compound a selected from:
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trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-(4-Cyclohexylpiperazin-1-yl)-(2-phenyl-cyclopropylymethanone;
trans-(4-Cycloheptylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-(4-Cyclobutylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-(4-Cyclopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-(4-Cyclopentylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-(2-Phenylcyclopropyl)-(4-propylpiperazin-1-yl)methanone;
trans-(4-Cyclobutyl-1,4-diazepan-1-y1)-(2-phenylcyclopropyl)methanone;
trans-(4-tert-Butylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone;
trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-isopropylpiperazin-1-yl)ymethanone;
trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-isopropylpiperazin-1-yl)methanone,
enantiomer 1;
trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-isopropylpiperazin-1-yl)methanone,
enantiomer 2;

trans-[2-(4-Bromophenyl)cyclopropyl]-(4-cyclobutylpiperazin- 1-yl)methanone;
(18, 25)-(2-(4-bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-1-yl)methanone;
(1R, 2R)-(2-(4-bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-1-yl)methanone;
trans-1-{4-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropyl]phenyl}-3-
methylimidazolidin-2-one;

trans-1-{4-[2-(4-Cyclobutylpiperazine- 1-carbonyl)cyclopropyl]phenyl} pyrrolidin-2-
one;

trans-N-{4-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropylJphenyl } methane-
sulfonamide;
trans-(4-cyclobutylpiperazin-1-yl){-2-[4-(pyrrolidin-1-yl)phenyl]cyclopropyl}
methanone;
trans-{2-[4-(1H-Pyrazol-4-yl)phenyl]cyclopropyl}-(4-cyclobutylpiperazin-1-
yl)methanone;

trans-4-[2-(4-Cyclobutylpiperazine- 1-carbonyl)cyclopropyl]benzonitrile;
trans-4-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropylJbenzonitrile
enantiomer 1;
trans-4-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropylJbenzonitrile
enantiomer 2;

(4-cyclobutylpiperazin-1-y1)((18S, 25)-2-phenylcyclopropyl)methanone;
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(4-cyclobutylpiperazin-1-y)((1R, 2R)-2-phenylcyclopropyl)methanone;
trans-(4-Cyclobutylpiperazin- 1-yl)(2-(6-(trifluoromethyl)pyridin-3-
yleyclopropylymethanone;
trans-(4-Cyclobutylpiperazin-1-yl)-[2-(4-fluorophenyl)cyclopropyl Jmethanone;
trans-[2-(3-Bromophenyl)cyclopropyl]-(4-cyclobutylpiperazin-1-yl)ymethanone;
trans-3-[2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl Jbenzonitrile;
trans-N-{3-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropyl]phenyl}
methanesulfonamide;
trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

enantiomer 1;

trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

enantiomer 2;

3-(trans-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)benzamide;
trans-1-(3-(2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropyl)phenyl)pyrrolidin-2-
one;
trans-1-(3-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)phenyl)piperidin-2-one;
3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)benzamide

enantiomer 1;

3-((trans)-2-(4-cyclobutylpiperazine- 1-Carbonyl)cyclopropyl)benzamide,

enantiomer 2;

1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl) pyrrolidin-2-
one, enantiomer 1;

1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl)pyrrolidin-2-
one, enantiomer 2;

1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl)piperidin-2-
one, enantiomer 1;

1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl)piperidin-2-
one, enantiomer 2;
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide;
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide, enantiomer
L;
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide, enantiomer
9.

2
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(4-isopropylpiperazin-1-yl)(2-(1-methyl-1H-pyrazol-4-yl)cyclopropyl)methanone;
and
(4-cyclobutylpiperazin-1-y1)((15,25)-2-(4-(pyrimidin-5-yl)phenyl)cyclopropyl)
methanone; and

pharmaceutically acceptable salts thereof or mixtures thereof.

A pharmaceutical composition comprising at least one compound according to any

one of claims 1-15 and a pharmaceutically acceptable carrier and/or diluent.

At least one compound according to any one of claims 1-15 for use as a medicament.

The use of a compound according to any one of claims 1-16 in the manufacture of a
medicament for the therapy of at least one disorder selected from cognitive deficient
in schizophrenia, narcolepsy, obesity, attention deficit hyperactivity disorder, pain,

and Alzheimer’s disease.

A compound according to any one of ¢laims 1-16 for the treatment of at least one
disorder selected from cognitive deficient in schizophrenia, narcolepsy, obesity,

attention deficit hyperactivity disorder, pain, and Alzheimer’s disease.

A method for treating cognitive deficient in schizophrenia in a warm-blooded animal,
comprising administering to said animal in need of such treatment a therapeutically

effective amount of at least one compound according to any one of claims 1-16.

A method for treating Alzheimer’s disease in a warm-blooded animal, comprising
administering to said animal in need of such treatment a therapeutically effective

amount of at least one compound according to any one of claims 1-16.

A method for treating obesity in a warm-blooded animal, comprising administering to
said animal in need of such treatment a therapeutically effective amount of at least

one compound according to any one of claims 1-16.
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A method for treating narcolepsy in a warm-blooded animal, comprising
administering to said animal in need of such treatment a therapeutically effective

amount of at least one compound according to any one of claims 1-16.

A method for treating pain in a warm-blooded animal, comprising administering to
said animal in need of such treatment a therapeutically effective amount of at least

one compound according to any one of claims 1-16.

A method for treating attention deficit hyperactivity disorder in a warm-blooded
animal, comprising administering to said animal in need of such treatment a
therapeutically effective amount of at least one compound according to any one of

claims 1-16.

A method for treating a disorder in which modulating the histamine H3 receptor is
beneficial comprising administering to a warm-blooded animal in need of such
treatment a therapeutically effective amount of at least one compound according to
formula Ic, or diastereomers or enantiomers thereof, or pharmaceutically acceptable

salts of formula Ic or diastereomers or enantiomers thereof, or mixtures thereof:

]

Ic

wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mis 1 or2;

nis1,2,3,4,or5;

each R' is indpendently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Csalkyl, C,-Csalkenyl, Cs-Cocycloalkenyl, C,-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl,
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NR'R’, -NR°C(=0)R’, -NHS(0),R", -C(=0)NR'R’, alkoxy, halogen, alkylcarbonyl,
or hydroxy (—OH);

R’ is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, or cycloalkylalkyl; wherein R is optionally substituted

5 with at least one cycloalkyl;

R’ is H, C, Csalkyl, C,.galkoxy, -NHC,_Csalkyl, or —-N(C,.Cgalkyl),, or R? and the
N of the =N R°C(=0)R’ group come together to form a 4, 5, or 6-membered
heterocyclic ring having at least one heteroatom selected from O and N;

R* and R’ are each independently selected from H and C,.Cealkyl, or R4, R® and

10 the N to which they are attached come together to form a 4, 5, or 6-membered

heterocyclic ring having at least one heteroatom selected from N; and

R®is H or absent; provided when

i) N and R* come together R°® is absent.

15  27. A method according to claim 26, wherein said at least one compound of formula Ic is

an inverse agonist of at least one histamine H3 receptor.

28. A method according to claim 26, wherein said at least one compound of formula Ic is

an antagonist of at least one histamine H3 receptor.

20



