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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 Wﬁl@ odb‘d oc’f :la’l &%ﬁ{epe%lﬂ#s’or erbantiomers
CyC oa et er CyC mis or ;
thereof, or pharmaceutlcally acceptable salts of formula I or diastereomers or enantiomers

thereof, or mixtures thereof:

wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
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nis 11, 2, 3, 4, or 5; each Rl is independently
H, aryl, heteroaryl, arylal kyl, heteroaryl al kyl,

waeymboadsky| , het erocycl oal kyl al kyl, G _C6al kyl PCT/GB2008/050723

C2- Coal kenyl, C3-C6cycl oal kenyl, C2- Ceal kynyl ,

5al koxyal kyl , hydroxyal kyl, am noal kyl

am nocar bonyl al kyl , heterocycl e, aryl al kenyl,

cycl oal kenyl al kyl , heterocytl oal kyl, cyano,

al kyl sul finyl, haloal kyl, NR4R5, -NR6C(=0)R3, -
NHS( @) BR3r 2> C( =0) NRAR5, al koxy, hal ogen,
alkylcg{gpyy f hydroxy (-OH); R2 is a aryl,
heteroaryf Cyc oal kyl, al kyl, heterocycloalkyl

ar yI ahdh)R 1s mdgplemek@nm a,ryl hetermylea’rmla}kyll, hﬂté(ydrylakliyl cycloalkyl,

LTI, e L e gy, el o
ﬂolederox@lkM1k@W amidelirbongBElyk Weterogycle, arylalkenyl,

(all\&(OlenS/? lf)flel)ero{c%c(?oa]l&g c¥ang) ei[llgﬁsz[lwing lgeﬁ]éyl H@gg(é E%Bé( O)R’, -

NHS(@])Q@)/@(I:O)NR“IR@ alk@xy, halogdn, hleyasdrbamle ohigidare (am)n
sel ected fromO a an
e et et Do ek H M ey R g R o dienyl
}B&r@iﬂjﬂalkﬂeorNydl&HtﬂaM,l wierdiliRYis apteonallst i @ehiddeCOEat least one

ﬁ &ﬂer to forma 4, 5, or 6-nenbered heterocyclic
9” 8 aving at |east one heteroatom selected from from
N, amdif9 d @'ﬁlﬁ’ﬂ QLS ERbxy, PNAYT d@ﬂ(yWBEHN (0, CRAkyiIS, or R and the N
hetero%cylal , the heteroary é% is not, wherein X
¢fgheg N CGTOR ali‘?HP rmefAgEtRr thfP@l @é ofj %@é@éﬁww.‘/ﬂw&m

Iﬁ%m%gﬁlleé‘s)'bne h%QHa)onNeﬁ@tgd R3m&PiR N.oget her R6 is absent;
diiii) IS R2 I's not unsubstituted phenyl .

Fu rt H%’euancblés%? fdsb wdﬁ@pé@nﬁy sglecteddppold ras Celeelbil Prnlﬁ Roand the N

t()%hmﬁlﬂ"i)ey are #actdl @éﬁ@ﬂb@&ﬁ@ kfofth 2 @ nS?‘BP b %ﬁ'ﬁ)&e& H&&@@y@hc Mg
pharmacéuti cal |y acceptable salt formul a

@iVﬁlgﬁb]ﬁ@bﬁ@r@teé}awéhséﬁﬁ‘i%ﬁ@mﬁophl&f’é‘éf or m xt ur es

t her ofs i Bf abMSE pRATidRd flReH canent . 25Even furt her
described herei'n is the use of conpounds of formula I,
or di astereomers or enantioners thereof,
pharmaceutically acceptable salts of
di astereoners or enantioners thereof
thereof in the manufacture of a nedi ca#

t her selected from ,
coonth 1 d bdiptsr Ry PR et BRT aRfa nar col efsy, Wherein X
obeS|tysm$DbeNhh®R,dﬁmrcﬁéahypﬁqaﬁ&mﬂyﬂymdh@ﬂkﬂer

pai n, further

s di.seas Still
descﬂ?ggamﬁ%(@Fﬁt%ﬁ&?%gﬁﬁggmgfmgonpounds of fornula
I c, m@zdmq&bg&edmeﬂﬁm@annmmmmanmrs t hereof, or

phar eutically acceptable salts.of for Ia lc or

B s FR G i Boeg e BT 1 e Bty o S i s @leomers or

d:nhﬁro@&fs tharedthe phﬁl‘méeaﬁctaﬂly ecooftaldle sabtdl btameni I frafiastef@mers or
sorder s&lect d from

epant ogrfeys tggr 3‘ T 16\% es re S ame
&%h e Etent ﬁ % 1 768t BRi& " Rar col epsy,
5obe Sﬁlvtryfur‘d%rtdenhb@lrheﬁéef ils dietusd']g'fhemﬁmtnﬂy oft fyrndilsio ord#dstercomers

SRS thereolfj or I%E‘mgcel%c%ﬁya e?c%éptable salts of formula I or diastereomers or

enantiomers thereof, or mixtures thereof 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.
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Yet even further described herein is a pharnmaceuti cal
conposition conprising at |east one conpound accordi ng

wo oooborased a | or |Ic, or diastereoners or enantPOIVEB2008/050723

t hereof, or pharmaceutically acceptable salts of

formula | or Ic, or diastereoners or enantioners

thereof, or m xtures ther eo$ and a pharnmaceutically

acceptable carrier and/or diluent. 10Still even

further described herein is a nethod for treating at

| eastStidmethdi dserthed hgeh echede bf ampoogisiof fovuld &f, bdigstdreomers

(gre%%l;ngmfin%ﬁgl %éer%glc Phagﬁgc%%wgf(ffey rp?%ﬁ)?esgafty of f&—g&%l% ﬁlo aasterﬁzomers or

dogease thfnre(zf WA KHITH th@ld:eﬂm awi Hmlufact@mqﬁ rinpdegnent for the therapy
e .

e R R B AT AR RS Rlep Sl SR

fdl@ﬂp'oandltlan dd"rcailhmgsretcovnbcthtﬂea, plainpgnd| Adzhegmer’s disease.

di ast X

phar e Sl i SERABEA B e Bl iR it tas

or cdinpsind peorerzso femaktl ookeersiiasgreomins touerestidnrey bofof, or

@%ﬁa{w%‘%%ﬂy%?%m }é Slﬂerffo%ﬁﬁlrl opﬁdmnﬁ %kerd er% 0? %Eﬁg}ge% thereof,
or treati’ng 'S nodul at i ng t

dringikigres ﬂ@re?leand@cpépmpeurusallb@mmablﬁ adrrigronpi @lunlg

adm %kiﬁ%fén' ot QesBrit@ninRli 09 ?t?o@'ﬂ)!r H@a!tm %?&?%fsox%%h
treatnent a therapeutically eftective a unt 0

{catsd frome:o@@tc\@rtbﬁmm iracbigerdiang, taycdiagpsyyebesity, agentiog defit
@Rk RGNS pER AN AONERR: s AlquiliK b Wi bRt rmprising
wimigsteryigde sodanimal ieneed of Ok treatment athexapautiglht ¢ifsci@gfamount of

o oL AR ETRARER! o P Bl UGG Bl e
mixelr@rthermﬁmn phamdicnteatin ecctisililowitnof fdl@luvéa I @dc, or dlastereomers,
%@ﬁtﬁﬁﬂepstb Jstlﬁe?eotfo be 25appreciated that certain

eatures o e invention that are, for clarity
r easonl yetctégfcﬁurtb@ desablorddierids batethad Fo teHag e vt inghich

| .

P e R S Rl e S R
blmﬂeﬁ tiigal in hepd o4 push Hﬁ@merbraéhﬂrapyutrceﬁssﬁfestived@mm dbededshone

oLl Ry Re SRRy, elforfirg B Bfures thercof,or
Bourcegisalbnsedrfableahlisyf sarmulad 00£Ch@rrd»a5§éeomérse¢nﬁr,1t10mers, or
lﬁgﬁggqﬂggﬁ made in the singular may also include the
plural. For exanple, "a" and "an" may refer to either
one, Toe fastaees ond srypiageEpiybelinneos mar bampreireadilh erds skpod by

t
@ﬁ QS{P %)ﬁ{n?érygsr%ﬁl ih ﬁle%ﬁqlgglsﬁe%%l&:%m Hélgv%fn% ?Ft%l‘éﬁ?él@&gigm It is to be
eteerca thohsowpinieagnesat ithsfinvsatiapgha nesefHr Plsﬂwg@md}/e@‘@bed above
Jﬁﬁ\f)@lol%ﬁg hRYERRbP %Earg’tg Elfnb&dnﬁé}{ts hﬁy SR% %es(fo}lnbﬁrlgg to form a single
val ences. definitions set forth herein take
priwdarah Ceongsrealy, dadup faajugns of e tnvirronihar pregfaybrpatyaprsons,
RALBRY indRPLonfedl df%@mgl%%%@(ﬁm@ﬁt 1%551 AR HEBIMEP as to form sub-
publication incorporated herein by 5reference.
amingfienseipscodbf terns used in describing the invention
are Stﬁlriesg é%)'é&ﬁcﬂ? ﬁ{eﬁ BakOMse hUﬂthﬂe sFerOfchehiiMe 38tk @ﬂ%ﬁﬁirﬁgn also
the initial definition prOV|ded for a group or tTerm
iagipdla teasplargt Hor PYAEPEW C 2g¢ GUIp MOV referipreifhsT egeqr one or more.

i ndi e aihdedts Yen@RdRefehn a@fexe@zﬂ@z{rp% iédAEP1o be illustrative and not

limiting.
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Thr oughout the specification, groups and substituents

t hereof nmay be chosen by one 10skilled in the field to
w@eawiogs2st abl e noi eti es and conpounds. TheT/GBRIUS/050723

"CmC. " or" CmCl1l group” used alone or as a prefix,

refers to any group having mto n carbon atons. For

exanple, the term"C -C4al kyl" refers to an al kyl

group containing 1, 2, 3, or 4 carbon atons. The terns

"al kyl" and "al k™ refer to a straight or branched

chai Anddskethew({shydracdrdop h@terwoma\duhmad;atisf'dealemem'g apgugwad to

| kyl" and "al k"
Havé u%ﬂ'é g{oglg@ufﬁ%%ﬁo saﬁg(fﬁ \%lfe%{r?ets Zd %/o ? gr eianpl e,
mst hyllhg detoimyong qu fcwqb)hleteml taleprapydnge d_lyenwﬁhyiopsr wpiptth in any

gﬂateplr %?tent Eﬁ%ggﬁ %1}(]1/ (1%% 1{‘[)%%)1%1&%%%@%%1 ca!1 10 1X%drporast§)ch?e)1%ﬁll by

@feze,ndet ri met hyl pentyl; nonyl; decyl; undecyl and
dOde(‘ﬂ/eki itions of terms usea-rh dets&{b tﬁeylg{e%ﬁ gget fdrfh %\%%b%lgw
chemical structure conprisi g on car bon an

Ililyldsrs otgerwistiodisated, the 1n1tTdh éeﬁqump‘fdvy@d doardoom or gedh eplies each

t
AL LR A 8 L OERARIAL RES il L2 ome.
r ef eﬁ@rquehtalnthalsmcliﬁcgm@u proopsvndisnbstigpefits dreredf mey he cleosgyolpy one
he term "l ower

&]ﬁl H‘thé hel I)Vllzzlés'gsgeoiﬁt 1\1,1\;51? ti!]ég%cf%omgﬁﬁsnl tion of
25" aITlhy fetm "%é%'b@é@ei @f groupé uwérahmé broaserpredixkigfets to any group

‘ AP
L T o e
@htagiinghlt, 2, opr 4o¢8abmhenhschal n sat urat ed hydrocar bon
r adi tal i ngefig t
Exenp%la Feglﬁ{ a%g? ag? k{}‘% ‘Orgf}egtg Sgtrlglélét%gf)%g %Ek?agfegkaﬁle {hydrocarbon)
faflipdl icerdainiog fipmrl teién@b@ atoest xEmpletyhiglkyl” padfK”;groups include,

I$u?91@ 8@1%1%&@0 k?&teX%Tnﬁ r@éﬂfyylethgﬁ%g)pb{ls %P C}X}Ll 1- %Qtﬁ?lgrobﬁr ﬁnoutyl

ers to ar oma
Mﬂo@(ﬂwtyb rpemtylng@yh @oherxgl hentyh 64+ ﬂmlellﬁflmatwb disthatporsl; peiyl:

ihe tﬁrh&ﬂ;{l? 3135(1; &%@”&ld@é aﬂP M&deg;ﬂ.ou ps include but
are not ted to, tor exanple, phenyl;
phenTmeymnémvmwm@h@hfﬁﬁyqagmymwﬂgh@nﬂdmymmﬁngﬁmYQﬂbmlmﬂ
%? ﬁm phen | -y1-6-y1; naphthal enyl;
apht (yl 2-y1; naphthalen | -yl-3-y
n ap hf[}hg[e@rp ‘hydr alsbggn zp.dy:g_l rﬁg@mmd@qarborytj}a@layllad at least one
IPQhBOahh&éﬂﬁnyl napht hal en-1 -y1-7-y1;
thal en-1-y1-8- yl; naphthal en-2-y1-3-yl1;
n ap htﬂhare@n @wyllalkbd YiEferviaph el aspppzoyiainieyipm 1 to 4 carbon atoms.
Iﬁ&hq %)
%ggﬁ% iy eﬁ ngtef%%f e yeilrn %g/gﬁlm %Enc%{r%égcs_szq \¥11'hll’l the definition of
Tedoyht A4 eyaggofythe By flowerahiyl hbdvevegisyapt 1gte§;cj_ed to limit the definition
m%ml‘a%'l 3e1t){élr ezpl}/c}tly &%HH‘CHR}I tg B Sl%dlé{l:l‘ &b}/a%ched chain saturated
napht hal en- 4-y1-5-y1;” 5napht hal en-4-y1- 6-
hydpsietrhen @ﬁwadsylifammg fromppetp H ¢ ﬁ%ib‘éﬁdl(ltnsy 1Exsmp IFY ‘lower alkyl groups
1'339@ Blﬁla?erhog’ﬁﬁﬁljcecﬁo,wgv ex@ﬁﬁl@trﬁéhﬁneﬂgr ;rl st%propyl n-butyl; t-butyl;
napht hal en-5-y1-8-y1; napht halen
wapteb¥El en- 6- y1- 8-y1; napht hal en- 7- y1 8- y1 bi phenyl ;
bi phaRy 'terrg r%} r&h@ If@[ﬁ&gocgc'lﬁf %r blbﬂlo‘ﬁt' %ﬂaﬁé"hﬁﬂilocarbon rings having
blphenY bi phenyl -6-y1; di phenyl . When two
5916 fréi arhon gomaiethy n@&mnlon tﬁ’ﬁémﬁllﬂléfnﬂ@tl igEoups lnglgdedwt R @ot

lﬁﬁﬂ(éd t8 rf&%larﬂﬁ)! p‘ﬁkﬁ;ﬁ‘%erp? ]yl QM‘ Eﬁenalt y18-gil ﬁolﬁhq RQiyMphen-1-yl-5-

(e

yia&intlﬂml éﬁ%nﬁphtg&’ﬂnéb §anh€ftal@flér»é ﬁlslanlﬁh?éertbylé glpeaphhplen-1-
poi nt of attachnent, e.g., as in phen-1- yl-2-yl,

napht hal en- 1-y1- 6-y| , and bi phenyl -3-yl, it is

i ntended that such aryl groups can be bonded to at

| east one other noiety at any avail abl e point of
attachnent.
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The term "heteroaryl" refers to aromatic cyclic
groups, such as, for exanple, 5- to 6- nenbered

wWOowysks c, 7- to 11-nmenbered bicyclic, or 10pPCt/GB2008/050723

16-nmenbered tricyclic ring 15systens having at | east

one heteroatomin at |east one carbon atom containing
ring. The carbon aton}conta$ning ring may contain 1,

2, 3, or 4 heteroaton(s) sefected from nitrogen

oxygen, and sulfur. The heteroaryl group may be

i doieldthilon- bpbi-fik napitiakehyl -yad6-ydmpplavadnt plk‘Bylpwiphthalef-1-y1-8-

BT SO RIS 8 00 ST .
@Walaz?ﬂyw -yl pgp‘h&m@h-Qﬂyl-}Sﬂyl pyitbalol-3-2l-4¢ ¢l ngpithaleoB-y8Syl;;
Ipaéﬁtﬁgl% iIT ¥ %l BQ}%%’%Fepyr azléﬁ nfBP[ fiae%‘)oé ;{llé/gll* naphthalen-4-yl-5-yl;
qmyjh‘razlgi -4- j[l-—@’ L Aaghﬂ‘[alepylﬂdﬂ@ﬂ rmplytlialﬁwyil 8-yl; naphthalen-5-yl-6-yl;
t%éﬁtﬁ%l% 5 %T Y- L gé:l ﬁ‘i’alegé:ﬁ? 1; %pl%% }—%/’—%1;—7—yl; naphthalen-6-yl-8-yl;
phiaalol7-3-3-1k Bindny: piahembR-sik byl tipticudziatlyiphenyl- -yl

%iﬁﬁegggégirlz %idzd%he]%l}m aélg 1\&20%3}% %ticinﬁ%sﬂ%% %ei/e%% %);]e;aromatic rings of the

gryhi gg(amona,y_‘pitbzel.bg jopded af mi@qmintje -g-1biBhopgl), or be fused (e.g.,

%aghtgﬁé‘gz) ?1_ l}ésils reic Il‘ce ]}é H!l(%qggls 1%1)01? fi'aéc/tic;hment, e.g., as in phen-1-

Ylfirx:la@plhtheﬂerylysé -yhi and iphdad Sy 3¢ i 1nt¢hdyc_l_thatl sldaylairow®s ydn-be

| 1-y1,
@?@%@8 P% §§g°ﬂ§r§%€ﬁ’ ;n $é&£§§J¥*0f£&§{ trlazgl
5- y 1 Tht: teirm zkﬁteyggj_l retferr!; twzagdmatic gcli2-gyolips, such as, for example, 5- to 6-
1%1%1%112&% OX hé 7Y%J; 1 1: r%%rgieg%d:b%{yglic} ér: go% ;to 16-membered tricyclic ring
sb/[st!elaz kﬂV.lrg aylbasdl opqhetqr(yar[cmzm] at Ea;y mnqsca;)qpn atom-containing ring. The
(%a:fﬂlogég)}n c?bn% é Hrl% m Xcglgtg 1 3’, %g('raéghoef{&oatoym(s) sglggtgd frorg mtrogen
(3¢ =4 o) pndzlsugfg_r Thg hqtqparsl. gyqup r@@yat)g@tt@cj_ly(ﬂ_to another moiety at any avallable
&ggég gm%ﬁyl 3-yl; oxazol-2-yl-4-y1;
oxazo -5-y1; oxazol -3-y1-4-yl1; oxazol-3-y1l-5-yl1;
oxaz @Xemmyll'-r@nyqychﬁf latgrparylfgnupp ingtide, putrar@noy fimitd o, igr gxpmple,
éﬂe{zo T; ié%razglqrﬂj L%Srlrazolféjgl gerz]ol § y¥ :[)?Ira%‘i e 335;;9;13261'5 ¥1| pyrazolylyl
mfrmhl -yh2-8L pyrazol-hivh3-ol; Wfazctlﬁrséﬂc»rlrmraﬁkl -vhi-glzprazl- 2y1-3-yl;
: hélizglig brl:ﬁ}ly%yragolf'beﬁgl 1; §¥%}qlffﬁl4?ﬂ_odyraéoy§'yl i 91' ﬁ}zrggoy lXIiLS yl;
hdagolgl; 1n1Ld§,z]gl Iyl ]_rmd@z[@i a7b |1mr_ﬂa§pj_35(l yl]}ldazol -4-yl; imidazol-5-yl;
ﬁrh(:jagglgiyz %{ﬂfla’z_o"lg:lilﬁﬂ yi hlinglg%l :lér_ %r Lhn)ﬁ!tzol 1-yl-4-yl; imidazol-1-yl-5-yl;
nfidagelo)-ys- mulsda]q1~2 erﬂ dzgrdago Z.cylsi ylllmlﬂagelx%zbél yl; imidazol-3-yl-
5 §loﬁ‘ﬁé&lol' 42yy§- yl; 'tr?a%@lzfyazgl lyyl tnbz%?% IF Qa2 Y lf trlazol 4- 1 tIilaZOI

I Soxazol - -y , I soxazol - -y - -y , 1SOXazo ]y
T-slokazdylybiripzalg -yl 2.yl tdagehd ol-3 3L yitiazl-yy]-4-yl; triazol-1-yl- 5- yl
ﬂn§£% %‘Pb f_tﬂélzoﬁz ¥114 vl ﬁﬁ%@lzz%h 5?1}&{1132%1 YA 491% %é%bﬂ' 3-yl-5-yl;
TEJWQI d Y$Sy/1 ’Owafﬂ @X@oziﬂyl BWZP]d%fb’ly anzply‘ﬁ}’ldm@z%}ie/ - gxgzolylyl;
(Bééﬁdl@ yl'Syy:l- 03(3%-]-2 yPMryﬂ %Xézoyé- yf"S 3&/’11 pxe&)ﬂ@ 91 413_11}/37(35013313'1 5-yl;

RIS EhE S C s Mureﬂ: SRS A AL fur 2yl
)/irlﬂ 6l- X§5 %rﬂ"ﬁﬁ 3\(}]1 4- ﬁ)/irlﬂ 9 ﬂ"ﬁ_ﬁ ﬂyjll 5- ﬁ)/ﬁﬂagolﬂi ‘Bﬁilazél IYy]l! thiazol-2-

aziny
B bl A hinged - oy ﬂzaapﬁlylpg%ramdzylr;sa,mzol E!
pyridazin-4-yl; pyridazin-5-yl; pyridazin-6-yl;
pyridazi nylyl; pyridazin-1l-yl-2-yl; pyridazin- 10
1-y1-3-y1; pyridazin-l-yl1l-4-y1; pyridazin-I-y1l-5-y1;
pyridazin-I-yl1l-6-yl; pyridazin-2-yl-3-y1l;
pyridazin-2-yl-4-yl; pyridazin-2-yl-5-yl1;
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reapipaiced-yhi tehzapywartbdrbghzogyrenp-yl: @m&ppyr@yé% &biepbwan-7-yl;
l%eﬂgdrpggﬁ 8Lyl %ﬁzo@%hﬂﬁf gerngﬁﬁzpﬁ%dz e#lhtgelhgolpgl al9- O}h lAéﬁdqenzopyran

to t er oa
prlovildbanzertysan-3-vi- %ﬂcbﬁn@@s'eis 2HE- sﬁdfrenzomfanétytlécyhr’mnﬂowren 3-

f .
a3 PR R RS o g RO SVE T KPRy,
§- b@zmyn@ Aarlt%ﬂh@nzqmramﬂeylf@sﬁdoeompm‘ang‘ Wy stl:ehengonyran-4-yl-8-

/ :
6590 er eﬁf:e 'S ﬁ'{g e yﬁ%}g%gﬂz%g?%%g y%%lyf %%Sﬁan OyITvk
bﬂp@mﬁlﬁéml 8-y, ‘t@nzoagrap-ﬁ y(l;ﬁtyll @ﬁ@g 1; 31nn911n B—yy finnolin-2-yl;
&13{1{51119-@ r}@ Rintiodita %II Y: rlrlolf’}r'§i le Xl%(ﬁ#ﬂl'g ﬁn(:lrdl‘no‘l'lll-ﬂ }Jl t(:lﬂn%hn 8-y

i ntended that such cycl oal groups can bonded to
apnolipgglt CIWHdtﬁérylrmmr@tlylavﬂ 3a/ yinagli- 1 -sibt- él poneln-lofl-5-yl;
t | kyl. &
AL FRRTPLAL L CXPLORL KL 8 Rabh AR e 214
mmr@hflﬁ Poh cmelngel-olicnagla-hph 7-v ermadig-2t d-8-flgyinnolin-3-
11%10111:[ I’j%zl tjgfgg]nngﬁﬁ:k 99!5 m/ Ici"ﬁh(lfjﬂll 3 ylr'pflleglﬁnothg 3%]-8-yl;

bon t hrough an al
cmf@dléﬁcyé?dl einnglin-tyb ok emy@llnrﬁcyl Hélf @n@lmtﬁl >dﬁ¥ -yl; cinnolin-5-yl-6-

ﬁp&ﬁﬁ%ﬂﬁ‘% l}bf 7%*1@:%5&95 ?fj8 yf @ﬁlhé/lml(g)ys‘laﬁ M ahl%:lim%ryl 8-yl; cinnolin-7-

unsat urat'ed,” aromati ¢ of nonaronmatic cyclic group
it hauingxalfny}: deinenpng-yluipoxadin2-vegHiexalin- rsh ewy@qaina,—4 vh
é&no&éhd‘??@%ﬁ&aﬁﬁ @-Xiflqhﬁ‘loxa@lﬁ 7]3Q cfu‘i.-ho;;hn@ﬂb&&?&ahn lyl;
ricyclic ring systemthat hds | east” one heteroatom
quinozplin- bxk3-vlo Aenealindil-ath ﬂﬂl@@wﬂlaﬂrﬁlﬁg/l rquingXali\glct-rylng
cgflno&ﬁ‘lﬁl heteype &Mﬁéx%h&‘i’ {.aipn gﬂiﬂo;@ahﬂqtﬁ %%tq%{Hof&ﬁin m\éeyll
or het er oat ons_sel ecte from
Quiroxplinatryll-4y b e ingxabn-end S ol yuispaliaRall 6y tﬂémexahaﬂzﬁéc? ¥nd
the N 15 heteroatom nay optionally be quaternized. The
het erocycl e may be attached via any heteroatom or
carbon atom of the ring. Exenplary nonocyclic
het erocycl es/ heterocyclics include, but are not
limted to, for exanple, pyrrolidinyl; pyrrolidinylyl;
pyrrolyl; pyrrolylyl; indolyl; indolylyl; pyrazolyl;
pyrazol ylyl; oxetanyl; oxetanylyl; pyrazolinyl;
pyrazolinylyl; imdazolyl; imdazolylyl;
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20i m dazol i nyl; imdazolinylyl; imdazolidinyl;
i m dazol i dinylyl; oxazolyl; oxazolylyl;, oxazolidinyl;

woz@zob4sds nyl yl ; i soxazolinyl; isoxazolinylyl;PCT/GB2008/050723

i soxazol yl ; isoxazolylyl; thiazolyl; thiazolylyl;

t hi adi azol yl ; thiadi azol ylyl; thiazolidinyl;

t hi azoli di nyl yl; isothiazolfl; i sot hi azol yly1,

i sot hi azol i di nyl; isothiazo(1dinylyl; furyl; furylyl;

tetrahydrofuryl; tetrahydrofurylyl; thienyl;

quimognlyi-3+1-8-plx qdn@abi-§yl-4- ok quinazbih P 3§-5:yl plupexdldi Ayt o-yl;

cglngﬁgﬁndé gly'} %/1 ﬂul%(%{ggﬁ) §!. ?g—:y é{rng%palhggf %I})’] ycfu}{llomhn 4-yl-6-yl;

@H@x@lp] Apeﬂ' -oli; qgahqxalzn 40rk&-[yl pemo)dlilm-)iby% :yl; quinoxalin-5-yl-7-yl;

?%ggl P ﬁgf;?zg %%%0)%8{8@59?[ 3 %yr?&% I6 1-8- gl .and ﬂulPoxalln 7-yl-8-yl.

Unless ogfyrencolis wadeyd 2 Sf@elﬁx pplyirqf@ttato_idmm}tl a/d.;as mlmﬁgm!lmu p-yl-6-
X . 4= Di [ ,

. RABERE I M BE SR SESRRIEY fRBE can

&mmﬁmﬂpwﬂpﬂym¢hnﬁmyra2|nyI pyrazi nyl yl ; pyr|n1dinyl;

L.
'I[o}e/tr II‘ ?ﬁg't [ - Méteroﬁ%/lléllk?la?éf&% o A hegegoagw’b rg(%é ltlﬁlyllrg){ flllk}{llyl
norpﬁbbkmylbeRWhwahnﬁ@hnhﬁﬁymkdﬂhm&h@nph@l|nnyI

dloxot |enyP%hmmPaﬁggg¥£%ﬁg%%%%gi% ien ?ﬁ%mﬁm&%cydw
Iidoxanhyn groelt examyigfiom i got mgazed 3 Wi &'p}ttbons per ring. Exemplary

éﬁ@%l?glﬁﬁgblidg 'bﬂ‘yélr%/ !%Ot rl]l ;ec?ﬁo?ﬂ%[ lzxaﬁ‘{]pﬁl i%cﬁ)?)’o!pg Ycﬁ%kdpggpyl

¢ycloapl yslaghyl; cExlebqjjllacryylob]th}yl} cyadobut-1-yl-2-yl; cyclobut 1-yl-3-yl;

R e e

tyelhayhil @z dblyexyliy!- 2ndnyolberel- -yl 3-yberbbsazol-4-1y iycloheptyl

s poRanast Sl bece ol o

qyaionait 1 yhy2tyl; demlryirﬁrmcyclqmtﬂoﬂ%wwwwﬂd@ -yl cyclobutenyl
%ieﬂ&kﬂ ﬂﬁﬂ Wadbusiag: cyEl%FJt?‘hé/ ?f 9&&&%}1 Q%{h &Xl'obutenylyl,

tetra r0|so ui nol soqul no
WSquwrnbb'l Ayl Yolobb@nzlrsfh3cté,zcaplybuterbbmlz4 bk gb@kfom;nl*} Jyl 3-yl;

BEREARLS AR HRBEBRCAN ok Al Kb it cfepmn
x&lhwemmnya -yl @@lsmqﬁfmﬂrv cs@bmnaﬁm hyl; yYOlOpémﬁerdﬂh qyy 0penten 1-yl-

N
%%10' 55% E‘ﬁl‘[%/r)ll 1%% g%g;;?%’h -89 3% ef;/t@% '}1/?5:'1 53k Q?&&&hﬁéﬁ 2-yl-
F-uk ysrcwwm hy‘p4 -vk 9Y<>}qpp19¢pri %hthﬁ Icyclmehtymﬁml éryi ﬁmiwnten 3-yl-

ﬂglhy)%ﬂ%hﬁ% 5‘995 ¥11¥}JC’10th(éﬁ¥fj Eﬁ%ﬁ%%zloyll {}'ﬂohexen -2-yl; cyclohexen-3-

oqui hazol i ny benzi sot hiaz
Yegyglo @qehgafwwglyexen Erefh 2y deRseAdt-yi cycb)éwntémlx evedsihgxppal-yl-2-

)Eed}%faﬁééﬁ h rl/Yb yl Q?Hé&Qé@? ka E/y Lycl(@l@%olf Mrﬂaﬁa{ifwohexen 1-yl-6-y1;

enzofurazany | 7 benzot

Qyéhh@qehﬁcYWrYMy¢lyhexerb%mk‘bw p}é@i@lemn -2-Yendotyelohgren-y 1y 6:yk
%@Bﬁ&@ﬂf R4 Qlyylcyclpl%aéppy{]ﬁ pk%ciéﬁlxend# ﬁyéd)fl‘)(g@ﬁﬁgeﬂ &35)1 5-yl;

drobenzofuryly enzot hi'en

Felpreotiehreot:ine Wllwxenzg Bﬁgﬁobrloﬁeml@ftlkﬁl oy Fray Pave a carbon ring
Qbrﬁ Y%Ea‘agﬁgﬂ% &yr‘tgﬂylré?tg%l (W—O) 2@3@'133}&91‘5 QIQZ%% QQ%I }ﬁ%ﬁlg a second or

robenzopyr any i ndol inyl; “indolin
‘ihﬁ@I alzgaﬁlwd thqrefg) ﬁlztbllsy%ftirocy% beierarrhgl aryli @@@ﬁ?ddhﬁ iy gugh cases
t'h§ 8611%1)@ Iaﬂtﬁ}ﬁlnent '153t9 'tﬂé(i?&lzlbaﬁl}[}ll wmloﬁ] Q‘fptﬂé Hl}{%’ s'ygklﬁy IThe term “cycloalkyl”
napht hyridi nyly hal azi ny azi nyl yl
:ﬁ@og@rrl pngsé]aﬂ@g @, ppypry] or t}p{girqn,gylrtachgcmo,tw]lr&g or ring system in a spiro
gui nazol i nyl ; qU|nazoI|nnyI tetrahydrqu|noI|nyI
tetrahydroquinolinylyl; thienofuryl; thienofurylyl;
t hi enopyridyl; thienopyridylyl; thienothienyl; and
t hi enot hi enylyl. 25The term "heterocycl oal kyl" refers
to a saturated or unsaturated cycloal kyl in which at
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| east one ring carbon (and any associ ated hydrogen
atons) are independently replaced with at |east one

whedoenpsbdm sel ected fromO and N. The term  PCT/GB2008/050723

"het erocycl oal kyl al kyl™ refers to a heterocycl oal kyl
bonded t hrough an al kyl. 30The term "al kenyl" refers

to a straight or branched CEFin hydr ocar bon radi ca
containing from2 to 12 carbon atons and at | east one
car bon-car bon doubl e bond. Exenpl ary al kenyl s incl ude,
foshionalnlasotefdréngt tsethde ®,a sui)miﬁcepmu'pf gfaclghdnemygd asandyclohexen-3-

Sy OBy Sy RS LS Rl Py G LB o

@y ok b@ddk@twyalt leboy nokeathdr moanmgzh agnavallid poiﬁlfiméattaelmnnt.

"aryl I . .
al ke E§ IK&QIXI cyclsa?]%;ﬁsre HSatVltélg re}n %&oﬁiglj thlP(? Hr% a?tg%hgﬁ ?Ogtgg n@gn or ring
S’Etﬁlalngmplmrfadbmamrmheid twhak notﬂmdwduafdm@mmmﬁl cal
containing from2 tp 12 carbon atons and at |east one
car bon-carbon trip ond. Exenpl ary[\5al kynyl s

i nd\ude, b\ Illn fo anpl e eyhynyl
S e SR e
f uj r| Jjodi ney P

Kyl " refers to an aIkyI bonded to a S|ngle

o ti I.- EXenpl ar I&kkyls
m:rl-tlpe Io |n ude, “not
0,. f or~ex andmd e term

"am e o {sS t O
r’I‘B tebdi gjyc aﬁ%gﬁlk f rfsgoraS cfo%&y%on@gd%ﬁ%é% A3

radlca s of 1t
Rb arlée jend Epeardemlel gr ‘@eﬂe@er@d” ﬁefemwtp Iy dptt@gelbf sybstignted, fully
43}{1%&1%1 ruQ%ﬂlreg&g IaI%ﬁllatIC JEnd&h c ¢ gﬂc kwnch fs e{oi&%mbf% a4dto
an am no onded roug an a erm a
Umeba¢dmnenogycligs/ ta 14 mefnbs’(re@blcmhefqrﬂ 0 tOr Bfragmeberad trlcychc ring
g@tgﬁl(ﬂ?alt gascét leasli] gn %'a@dm %154‘[ feQJt g’hﬁ bomom—(‘!gﬁ%{n%gq?r@ E'agh

el ecte froma I‘OC&I‘ on radil ca i( ary al KOx

tjirpgedlf @méletemswclm@taﬁmg 4 hictrirgatan may haverl, fés@(ra“wﬁﬂteéoatqmshb%yd from
gk %é( 8, xPﬁe?@t%N anll §‘B9t%1%9t‘8?§1¥ mad Hfat%)(liy ﬁetb%cﬁ’z&{ and the N

i sobut oxy, cycl opropyl net hoxy;,

hyptaaseang by xgonathyebetgaitpnized. k“as@;haﬂet@wcie m@sf @r%ta@md &ig any
Rkt QXM BORARH alol U gnd al kyl . The term

"hydr oxyal kyl " refers o a hydroxy bonded through an
al ky[Exemplary monocyclic heterocycles/heterocyclics include, but are not limited to, for

example, pyrrolidinyl; pyrrolidinylyl; pyrrolyl; pyrrolylyl; indolyl; indolylyl; pyrazolyl;
pyrazolylyl; oxetanyl; oxetanylyl; pyrazolinyl; pyrazolinylyl; imidazolyl; imidazolylyl;
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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20The term "carbonyl” refers to a C(=0). The term
"al kyl carbonyl " refers to an al kyl bonded through a

w@a00bomgk3 The term "carbonyl al kyl " refers to BCT/GB2008/050723

car bonyl bonded through an al kyl. The term

"am nocar bonyl al kyl" refers to an am no bonded t hrough
a carbonyl al kyl. The term' 1§ulf| nyl" refers to an
S(=0). 25The term "al kyl sul %nyl refers to an al kyl
bonded through a sulfinyl. The term "cyano"” refers to
BNdazinylyl; (Finahyfhopasey]; tophy demidnyly mipsphotingt eddrph@diglys t o

T G A
dvaithielyl; ectiamdire Lbsdiptagiiadylyd; posinyk doxamtyl;grodugzslidinyl;
%%%ﬁ%)thgfl:rﬁlglg éh(féteg{w tl%gtgth/?% th{;'l%%yla{h%ira%%l ‘?1"1%19&1“ %rﬂ&%%yl triazolyl;
ahdasazelybbner s or enantioners thereof, or

phar rﬁg&@%%?clylcl}/c h%%?o%?él@s%e?erosc | cg' 1n(3!‘;.\d£ %ﬁtmflé I‘ff})t lhm?ted to, for

di astere rs-or enantli oners ereo m Xt ur
¢xampledienzatigizeyd beazothirzolylyédelvaseaobyl; b{elmomzbh'lyﬂ,,benzothlenyl

&hﬁ)%lﬁl&%/%%ﬁfb{l%}(ﬁl&hEerrz{)(ﬁgxogg@gﬁllﬁxﬁug;i&m&lﬁnulcﬁdinylyl; quinolinyl;
piimtinele gtinaayhy- oa@eapurabnséyl@ébzige;wrahnd@oiéqmnmnrau ,

PAETBRBYLA L OSHRREPLE M3, O R PORP LRy 1.
lthnazpb'@rlraloltmzwmhyl&b mtiluhan}il,, m@hamm/l- henzbfurydibenfoliaplyl; of
%1?0%%{] gf glgfgfn yIT{])%mQMﬁ c%um%il g F}‘t gﬁil% fcirﬁlgféwé;gﬂuktl%xalinyl;

Fmaceut’i ca er eor,
minoxamety Ltidar gyl indatzefyéﬂsmrolytmedsﬂrIe«erowas'eidﬂtfl fuoylpyridanyl

%ﬂﬁ&y@?ﬁ%@?ﬁ&&fo%%héi?glaﬁlﬁfcﬂg Erﬁﬁc;% Cﬁ;‘f’l' &1ﬁyd9(§qufn9£o'ﬂﬂi12 a,

ures o
@mdassllﬂawlmﬂmbbwaofbfamlm bnleIaOthleOIBle lpﬂmamsmméﬂt ically

) : r f
ST AR, SRS RERb I, Bk P, SRPoRBRRyRY
feoraiubryranyl; bandﬂlmpymmlube@sotmzob/h)bemfotrtah(dylfvb bagomymigzolyl;
le ol
%ﬁ?%—{b raQ(l)'l{/I rﬁlély%?&% 1#! }lrlgﬁrot) gﬂrdlg@?,, (ﬁl'cl)yrd%benzothlenyl,

I ereo enan
phsrobgezethiény bl Idhydeobepothioprranyd] dilyydegefzgthipanylgl; or

ﬂh}%&b@ﬁz%gﬁ%ﬁyi (ﬁ)ﬁyd%%bﬂm;ﬁ, ih&ﬁiﬁ?l?fndol%lyl; 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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m xtures thereof' refers to the free base of fornul a
lc, diastereoners of the free base of formula Ic,

wepanbeaeers of the free base of fornmula Ic, PCT/GB2008/050723

pharmaceutically acceptable salts of fornula Ic,
pharmaceutically acceptable salts of the enantioners
of formula |Ic, 15pharmaceut g’cal |y acceptable salts of
t he di astereoners of fornul and/ or m xtures of
any of the foregoing. In one aspect, the

i nvertht eom eyl fesyldkydorfround cpflodikpnyhbloaded throwgh an alkyl.

di astT%r ?9{{E£r§1aﬁ<renﬁ nI%Petr.Jt qF 31%11 léqlill?gsde tg u%ﬁ)%gn al]fenyl

phar maceut i acce
di astlbe @unéalkyrxyt” reﬁaanw ] sxrmhsoﬁﬂwmkmifchalo ﬂlydmoammeahcal

gotﬂ% ni r% P&on% 9 to rbon X\éhl%g dn at {‘st oﬁe <§ar on’ c:fﬁ)%ﬁ E‘&)‘?e%h Exemplary

eterocy C
eil_kynzls n®1ud¢ but)atre 5ot linfitsd to, for exanmlﬁ: htthyl gl hutidgbendent | y

ot P R X L B LR o i
C2- C8at tegnyhaloedkyl @6@5501) eailkd rlpylhdied €Pa DEEd li@lquh or multiple
(ﬁgﬁ%y %XE(X@%}/E%@%]F?M@A wﬁlf&ﬁﬂhgﬁ %Ll%é%ns Iﬁhlde but are not limited to,

am-nocar
fioy claoglek ey Clahbd/HGE het er ocycl oal kyl, cyano,
all_é%/lér ul ng@agb}asl % olréf EI gff X orﬁgq: E:.p%ers t)o radicals 05fthe general

Rl € mﬁdhwherela IR* Bm:lmbcaxalmaep@r&enﬂy selected RAmitgd@dgd@ otha,
het er 1ly cycl oal kyl, al kyl, heterocycl oal kyl,
adicilet er oar yl al kyl , aryl al kenyl, or

cycl qal: &YIhahKMbalkaﬁfe@é t0 aiRamins boRied aﬁa(aighyin smfast i tuted

t | e@s %X%?:g?ﬁ I?@)‘i‘?/ o as RIH@CﬁlX O&rﬁf )k)ﬁfers B)rradwals of the general

foNﬁLﬁl (ﬁﬁ?lwﬂﬁyr&ﬁlzv isseledted fﬂ&d alhglﬁoé‘drlib@ r&’lflcaIG @(6&1@8@@5@}/%
qgr.o pCOITEtO er. to or or nme ere

'ﬁ@?&’ BevE I}OEI“%V?EQ‘ I‘Fﬁﬁﬁxﬁ’ﬁp]ﬁtm?@%& SN IRROSY-JSORTOBAYY- butoxy, -
58§ ket ARt 10prapdmihodydalBicky Rind @f@a@gﬂek\y

IRgdZ g‘n dent, Nﬁoxyallk}%g éjrs Iora(r)lmlkoxg {)]ondgl throug kr}él a’lky? R4

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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to which they are attached cone together to forma 4,
5, or 6-nenbered heterocyclic ring having at |east one

whedoenpsbdm sel ected fromfrom N, and 15R6 i s PUDGB2008/050723

absent; provided when i) R2 is heteroarylal kyl, the

het eroaryl al kyl is not, wherein Xis an 0 or N and R

and R' are each independent]a% Hor G _20alkyl; ii) N

and R3 cone together R6 is sent; and iii) Ais

phenyl, R2 is not unsubstituted phenyl. 20In another
aspdcet, pharimeceumsadn béceptatpe onts ditthe enastompoieidorofulaflor mul a

Ap am?arcelg I fylta%gei%FagErsglt 2 rfth%rbli?ag{e{eg{;%rs ¥ # rﬁ?ﬂlg?fafld/ 8 m1xtures of any of

ar maceut’i ca acce
ti¢ fos¢gomgoner s or enanti oners thereof, or mxtures

t her [fz th[as]e&a C(L Sﬁ 81} £0 Lﬁ’d a or%ﬁléﬁjmacéﬁ?ﬁa?lg/oa@%}; a%le salts t}Treof

cycl oa erocy oa k
@ mi8tured Ihewpf’ ‘HGefers to the fre@lodse & fomlea }ad[é‘pgnmtantchlj,y del;:epgﬁbgpl salts of

ar yi yl al kyl, cycl oal kyl,
tﬂe lg{} %é%/%‘f %I{eg{)é‘%}’ bf%g% %g%ﬁﬁ , C2-Cbal kenyl ,
C3- C8by plhr@ﬁl ketptylboun@f fﬁﬁlaﬂdd})ngﬂ pharaiak@xiy@]yklydeptable salts thereof”

{%%?sg? }g%q{’ce )Slls’e oé{lg;rrq‘?g é{‘ndrmcyc ?é%g@?dé%%}fﬁ?!ﬁ formula Ib, and/or

m'eitvewmfy@ Qfalhddyltegomgzano al kyl sul finyl, haloal kyl,

NR4 R%‘he Plgo Y fl %‘%@uﬁc}gf fogu'[e% fc%‘h%%tere%lnlél% %enaﬁ@drﬁ)@gﬁﬂfmof or

al kyl ca

hetneacodrcylly, accqmﬁlbbahlr@wf formblky¢ or dpstesronersel ozinkyrhers thereof or
I r I

N B PO TR B b USSRy Ll v s

Km‘rmﬁa bkt eﬂae@ermf@hqgfy@w@m of ﬁqrrnula Ic, pharmaceR@callg a¢gdeptable salts of

%\%?ﬁ(g%mac%t?%c% le sal't\ﬁﬁtﬁeﬁ% k‘j}g’s oﬁ 9@% -0)R3
Prowge oty cogeblenltstod tlfecshame@omers Bf fopmule layerdie mgxtures of any

&(ﬁ? gé(ﬁ%l c ring having at |east one hetero atom
ectéd from 0 and N, and
In one 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:

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

nis1,2,3,4,or5;
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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, 20w th the proviso that when R2
is heteroaryl al kyl, the hetgoaryl al kyl is not RA,,
wherein X is an 0 or N and and R' are each

i ndependently H or Cl- 20alkyl. In still another
aspectch R'heinflaprsiehilol, gylovitdesylaarglelirplobdomflalkgl epslaalkyl,

i T AU A (L S
Aediyakyl erydomprlsy . omientyt, pomerabdilykikebheteroeycid, xiylatkesyl,

o BrEZ bsonis BIRLS el Pl g TGOS v cpre.-
RHS@), ™, ~@FORNR'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,.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
X

Ny
#

g

&
!
i) 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_palkyl;

ii) N and R’ come together R® is absent; and

iii) A is phenyl, R? is not unsubstituted phenyl.

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:
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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, aryl al kenyl, 10cycl oal kenyl al kyl ,

het er ocycl oal kyl, cyano, al Kyl sulfinyl, hal oal kyl,
NRARS, -NR6C(=0)R3, - NHS(0)2R3, -C(=0)NR4R5, al koxy,
hal ogen al kyl car bonyl, or h¥droxy (-OH); R2 is

ﬁ gal kyl, alkyl, heterocycloal kyl, arylalkyl,
eteroarylalkyl arylalkenyl, or cycl oal kyl al kyl ;

wher e‘usam hﬁtsroalpi icpredifyy. os bbbsbéycloplgl, wi t h at | east one
cycl Qal. R3 is H G _Co6al kyl, C _C6al koxy,
-NHC i aFkyI or -N(G _Coeal kyl)2, or R3 and the N 15
of theslmR@G(mO%RB group cone together to forma 4, 5,

o SHEBTESt SHISLAPRIEIL 6. LLS D00 08D S0

het eroat om se
lgacirytindepgdhdedit CoglkgleC e€Ctadunylr Gatdely dovdko@yl, Co@lakyhyl, or

eﬁigdxgﬁgyelf : rotxpaqk}h" 121 ‘M H%(F Qm“ggz}fbo%ﬁgllk? g&%a?ﬁ \?E}keréyl
crylcmglkhanlalkyg; haterocgastkyd mmnheatlle}ﬂsnﬁtwlrhﬁeélksd,ﬂ@lﬂ“Rf r-OFHO=O)R’,
abs rowd]a1 % R2 is

Ao OPORR A By hotoge ThdiasPRt ot P Thor | wher ei n
X 1&%idd a)ryll\he@dﬂ@hrﬁﬁcyemﬁlﬁylt ﬂgﬁl H&:&ﬁocﬁ@odlﬁyl aﬁbﬁlﬁﬁi’l heteroarylalkyl,
I et anq%$e >ct, nven
SO de oo PIRT & i o B SR i east e
@ﬁbﬂpﬂable salts thereof, or m xtures thereof: b5la
wher ryI tero I Ioaléyl, or 3
het eﬁ%é%}é o fﬂé? Eifiog! oG CglidE of NG Canlh. g g 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;

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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10each 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, aryl al kenyl, cycl oal kenyl al kyl

het er ocycl oal kyl , cyano, aI'@IsquinyI, hal oal kyl ,
NRAR5, -NR6C(=0)R3, - NHS(0)2R3, -C(=0)NR4R5, al koxy,
hal ogen, al kyl carbonyl, or hydroxy (-OH); 15R2 is a
aryl, heteroaryl, cycloal kyl /[ al kyl, heterocycl oal kyl,
aryl al kyl , heteroaryl gk aryl al kenyl , or

cycl oal kyl al kyl; where [

optional Iy substituted
with at |east one cyclfal kyl; N is H,
C _Coeal kyl, G _C6 sXy, -NHC f/ Co6al kyl, or
-N(CGi _Coeal kyl) 2, and the\N of t'he - NR6C(=0)R3
Neast

group cone togeth forma 4, r 6-nmenbered

het erocyclic ring 28~havi ng at het er oat om
selected fromO aﬂuJN; R4 and R5 are each

i ndependent|y sel acted fromH and G _C6al kyl, or R4,
R5 and the N to which they are attached cone together
to forma 4, 5, or 6-nenbered het erocyclic ring having
wherdigast one heteroatom selected fromfrom N, and R6

i sH or absent; provided when 25i? R2 is

het ervaePh-2FRiPeIYL chdoaed oF BErptvalorlvt i s not is an 0 or
N angh 1 0apd R' are each independently H or

G _20alkyl; 19 ii) N and R3 cone together R6 is
absefts Land % Pi¥ A is phenyl, R2 is not unsubstituted

phen)é!éeh R'is indepleﬂﬁleﬁﬂgoghfﬁyl, melﬁ&ﬁfll, ary 1Ryl lﬁ%ﬁ&&tﬂ/l@lﬂlyl, cycllolalkyl,
rovi des. coppounds o r la, or arnmaceutic y
SeensrIngiod Bl § ek Gof sallop o st ordete ¥ Gt TR
alkdxyNk, Hy@rop@ER] diinoalkyl, 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,.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

g

A
- , Wherein X

R
I
T
i) R’ is heteroarylalkyl, the heteroarylalkyl is not R
isan O or N and R’ and R” are each independently H or C,_zealkyl;

ii) m is 2, R? is not methyl; and
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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- C6eycl oal kenyl C2-C5alkﬁ$yl, al koxyal kyl ,
hydr oxyal kyl , am noal kyl , arfi nocar bonyl al kyl ,
het erocycl e, aryl al kenyl, cycl oal kenyl al kyl ,
het efipdy endol deoyie fogethaniy, is atiskyl sul fi nyl , hal oal kyl ,
NRARS, vat % ?Qgplgé; tﬁg' g)vén%ﬁ ?])O%'ﬁ%’mp%&g égfonm]a PIsN.
al kyl'c rbonj1, or’ hydroxy (- ; I's a aryl,
thetrecesicylly, accopobbahlksytheread] doplixtutee thercot y cl oal kyl
aryl al kyl , heteroaryl al kyl, aryl al kenyl,, or
cycl oal kyl al kyl ; wherein R2 js oq(?uma |y substituted
with at |east one gyc W\ R3 is H

8 ,

£\
C _Ceal kyl, G _Ceal .Qiat;
Xand

HC W: /I, or
-N(CG _Cbal kyl)2, or R thedN 20 of the -NHC(=0)R3
group come togethey ¥o forma 4, 5, or 6-nenbered
het erocyclic ring G%‘ing at | east one hetero atom
selected from0 and N and R4 and R5 are each
i ndependently selected fromk and G _C6al kyl, or R4,
q@d the N to which they are attached cone together
f6rma 4, 5 or 6-menbered het erocyclic ring having
at | eastrybhetetvetyt cpdtatiyl, eh@ebedlohikpin O and N, 20
mﬁthlﬁgq Eoviso that when R2 is heteroaryl al kyl, the
heteroarylal kyl is not R A ,, wherein Xis an 0 or N
and Ris BRd3,R; o e each i ndependently H or Cl -
20al kyl .1 - I t.still. another aspec th
nventidh ippdeasat Bl ORI b aRTgho Man
Imphauy cledeyltlkdal | Galliglc €pCalleayls@d-€ sydldmdieenlf Co-Ggalkynyl,

m&g/é’ﬁ’(ﬁ,sh};d!f&gleﬁl%tl, ami%lkgl), alln%locarbonylalkyl, 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);

o

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

A

g

w
|
|
R , Wherein X

i) R?is heteroarylalkyl, the heteroarylalkyl is not
isan O or N and R’ and R” are each independently H or C;_yalkyl;
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wherein: Ais aryl, heteroaryl, cycloal kyl, or
heterocycl oal kyl; 10mis 1 or 2; nis 1, 2, 3, 4, ors;

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 , 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, 15cycl oal kenyl al kyl ,

het eriddy endoil deyie fogethaniy, is atiskiyd andl f i nyl , hal oal kyl ,

NRARS... - =Q):F - -C(=0) NR4AR5, alk ,

hal ogﬂ n:qhgg%ng%]E%gﬁwsmgﬁ%@gg%gycé g;_bf?hmil : Rgxy

cycl dahdogter aspedtythe invratier woyidésgainkyunds &gl qr

%%ﬁfgcglﬁ{cﬁgﬁalcg%kab{e%g%l tﬁ%ré)%n&flmi¥t8&5 r%!)p .al kyl al kyl;
erern I'sTopti €

onal Ty substitu Wth at | east one

cycl oal kyl ; R3is H d | J®fl, Ci _C6al koxy,
-NHC i _CBal kyl, or -N(G~C6#\ky1)2, Qr R3 and the N 20
of the -NR6C(=0) R3 @rpup et ol mto forma 4, 5,
or 6-nenbered heteroc ’ ringfhaving at | east one
hetero atom selected f/TOM 0 and' N, R4 and R5 are each
i ndependently sel egg®ed fromH and G _C6al kyl, or R4,
R5 and the N to whitch-they are attached cone together
to forma 4, 5, or 6-nenbereg het erocyclic ring having
at | east one heteroatom selected fromfromN, and 25R6
wisktior absent; provided when i) R2 is
het er,0ar L kyl, . th eterparyl al kyl . is not, wherein X
IS arﬁA lﬁaty}}}’%ﬂel}éﬁlgl’ﬁy&%aﬁmaﬁ’ﬁrgg?récyé:lé)g%yli’ ndependently H or
C _20ailskyk2;ii) mis 2, R2 is not nethyl; and iii) N
and R3 together R6 is absent. 5In even yet
“lsﬁgggécQ%fthe i nvention provides a conpound of

anot her
f or mehch R'by indepepdearyriceyit haoabdryl, aglalpt bddrearglalkylsgyctmlkyl,

M@éé&&%ﬁk}hﬁ%ﬁ? @lf_ééalkyl, Cy-Cealkenyl, 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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Ib wherein: 10A is aryl, heteroaryl, cycloal kyl, or
heterocycloal kyl; mis 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, G _Céal kyI , C2-Co6al kenyl ,
C3- Cocycl oal kenyl, C2- Csal k ny 15al koxyal kyl ,
hydr oxyal kyl , am noal kyl , nocar bonyl al kyl ,
het er ocycl e, arylalken%l, cycloalkenylalkyl
het evobyled watisoythgt why@Rois hetelogilysilliyt, ithnﬂet;erdaaﬂ@]@ﬂ ksyrlot
NRARS,x - NR6C(=0) R3, - NHS(0) 2R3, -C(=0)NR4R5, al koxy,
dn, al kyl carbonyl, or hydroxy (-OH); R2 is
het eroaryl, cycloal kyl, al kyl,
LS cIi}%l kyl, arylalkyl, heteroarylalkyl,
ars/l areny or cycl oal kyl aI kyl; wherein R2 is
opt i onal | . su hﬁﬁeketnuk@an% biwahd ﬂ{%ﬁk”%&%ﬁ%&@%&ﬁhﬂﬁyﬂi or Ci.
R3is H G kyl, G _C6al koxy, -NHC i_GC6al kyl, or
03X Coal ky1)2 or R3 and the N of the -NR6C(=0)R3
gr ouf GQWEI 4RaRE :ﬁﬁ&:t e 15%%@pr6v1dé1coﬂﬁo&dm%{u a, or
het erocyclic r avi ng | east one_ het eroat om
Rhgreacewigal %Yraé?ﬁp@bgﬁaltsr@wreof or mixturepdhersply R5 are each
i ndependent|y selected fromH ang/q _@Bal kyl, or R4,
' t

R5 and the N 25 to whic ar ached cone
together to formad, 87, NQ/%QI” het erocyclic
ring having at | east eter %tom el ected fromN;
and 22 R6 is Hor abgent; proWided when i) R2 is

het eroaryl al kyl , t heteroaryl al kyl is not, wherein X
is an O or N and And R' are each independently H or

C _20alkyl; ii) N and R3 cone together R6 is absent;
and la
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
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5ii1) Ais phenyl, R2 is not unsubstituted phenyl. In
still yet another aspect, the invention provides a

w@oomoeusds of forrmula Ib, or pharmaceutical |y aeCEPpBadms®s50723

salts, or mxtures thereof: b 10 wherein: Ais
aryl, heteroaryl, cycloalkyl, or heterocycloal kyl; m
is1lor 2, nis 1 2, 3, 4, ors; each Rl is

i ndependently H, aryl, hete%oaryl aryl al kyl ,

het er oaryl al kyl , cycloalkyl 15heterocyc|oalky|alky|,
G _Ceal kyl, C2-Co6al kenyl C3-C60yc|oa|ken|,
C2- Coal kynyl , al koxyal kyl, hydroxyal ky o]
am nocar bonyl al kyl , heterocycle, ar enyll, «
cycl oal kenyl al kyl , heterocycl oal kyl ,N\gy
alkylsulflnyl haloalk¥ , NR4R5 -NR6C( =0) R3, |- ]
NHS( 0) 23S hdtepasplylkraths hetgropalalky! Bapogen, ® , wherein X
al kyl cag hoowt N aﬁﬁ RIYATOXYe éacgﬂ}iependently H or Cy- oagyl‘ S

cycl oal kyl , heterocycl oal kyl, aryl al ﬁ
heteﬁ%dﬁ?ﬁ%ﬁEVHm“aﬁyﬂdFﬁenyI or ZOcycIoaIkyIaIkyI

wher @1'1)VNB2dR3Scoﬁllattdg@m@J RMs %gpfgtt ituted with at | east one
cycl oal kyl ; is H G _Ce6alkyl, G C6a|koxy

- NHC? \eB aﬁtkappther@ﬁpestwtheme%mwdzs a gemiRyTihefompe IR &f
tﬁﬁmmHB@ngQ&B%bﬁ%&% oGRRRrdsaelher to forma 4, 5, or

6- menbered heterocyclic ring having at |east one

het er oat om sel ected from O and h%/”\N/R R4 and R5

are each independentl H and C _C6al kyl,
or R4, R5 and the N j are attached cone
together to forma 4, nber ed heterocyclic
ring having at | east/one heteroaton1se|ected fromfrom
N, and 23 R6 is Hﬁﬁ absent, provi ded when

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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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 fornyla Ib, or pharmaceutically
acceptable salts, or m xtur t her eof : b 10
wherein: Ais aryl het eroaryl, cycl oal kyl, or
heteﬁﬁ&ﬁth&@hmwmmwnkdghﬁlor 2. nis 1, 2, 3, 4, ors;
each Rl is independently H, aryl, het er oaxyl ,
aryl al kyl, heteroaryl al kyl, cycl oal kyl

15het erocycl oal kyl al kyl , G _C6al kyl , Coahkenyl ,

C3- Cécycl oal kenyl, C2- C6al kynyl, al Kioxya T

hydr oxyal kyl , am noal kyl , am nocar bony : T

het erpoyGl ﬁeter@arr%nmylk@lex&tero%falkgﬂﬂ Lkenyl al kyl, & wherein X
het erocycl oal k cyano, | Sul finyl hanaIkyI,

NRARS, - NHE(E®) maY anddt -apy RIR&IRQaCth%WemWéII oiferralkyl;

al kyli at henyd oon@&oglaﬁﬁelﬂ@waﬂse@d)nd R2is a

aryl , heteroaré{2 cycl oal kyl, al kyl, heterocycl oal kyl,
ar y| &iidy Is Phepsd Gy Pagh Rsyifite & al kenyl, or
cycl @@Lth]y}ie%ﬂ@wer asphre ied 1ﬁvelﬁi?toﬂ SrofBds! aQ:Bfi‘le)dﬁd%P Rshiih W, ed

with at | east one cycl oal ky R3 H,

Ryereseftie]y acesptabls gp o%ynlxmmsa@erwésm kyl, or

-N(Ci _CBal ky1)2, or R3 and the Nr/i\ths NHC( =0) R3
5

group cone together to for 4, (5, %r 6- menbered
' ' ' ast o rhet ero at om

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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24 R4 and R5 are each independently sel ected
fromH and G _C6al kyl, or R4, R5 and the N to which

w0 bag/oaases at t ached cone together to forma 4, BCT/GB2008/050723

6- menbered heterocyclic ring having at |east one

het eroatom sel ected from0O and N, with the proviso
that when R2 is heteroaryl al kyl, the heteroaryl al kyl
is not ;32,, ,,wherein Xis an 0 or Nand R and R
are each independently H or Ci- 20al kyl . I'n yet
anot WRéis laspebednf; ptavasled wiemt i on provi des a conpound of
formula Ic, or diastereoners or enantioneks thereof,
or pharnmaceutically acceptable salts of fornmula Ic or
di astereoners or enantioners thereof N~ TSXt Ur es
thereof: o 10 Ic wherein Ais aryl 5 '
cycl oal kyl, or heterocycl oal kyl ;

i) R’ is heteroarylalkyl, the heteroarylalkyl is not

, wherein X
is an O or N and R’ and R” are each independently H or Cj.xalkyl;

ii) mis 2, R? is not methyl; and

iti) N and R’ come together R® is absent.

In even 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®, -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
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mis 1 or 2; 15nis 1, 2, 3, 4, or 5; each Rl is
i ndependently H, aryl, heteroaryl, arylalkyl,
whedosnoaey | al kyl , cycl oal kyl, heterocycl oal kyl pdkgB2008/050723
C _Ceal kyl, C2-Co6al kenyl, C3-Cé6cycl oal kenyl
C2- Coal kynyl , al koxyal kyl, hydroxyal kyl, am noal kyl ,
am nocar bonyl al kyl , heterocycl e, aryl al kyl,
aryl al kenyl , cycloalkenylal‘yl, het er ocycl oal kyl ,
cyano, al kylsulfinyl, haloal kyl, NR4R5, 20
- NR6 B( =) R3gre edrB0)aRSly scct@)RARBnd Gl Rolkyl, o], Bied the N

I . ' o
S L R A TR
lmwviplc at lkask pneetearawar seleated frbm GuaandNgl kenyl , or

cycl I | ) [ 140 i tuted
o b 00 i WIEE R el 181 Rl TRy
i _C6a , Ci _Cbal koxy, -NHC i _C6al kyl, or

Bal kyl)2, or R3 and the N of the -NR6C(=0)R3

dne together to forma 4, 5, or 6-nenbered

: %V"l' ring having at | east one hetero atom
selected fromO and N, R4 and R5 are each

i ndependerit | y> rat K@ ol bR rndiR” egaaryindepgpdepgly H or Ci.
Rakand the N5 to which they are attached cone

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

ri ng IhEs PPRiDcA ASPEE a8t MYFEIOR BtoFidett PSeIded ferauiarler N;

Bk rEn ek S R BRSE Hereo R LPYHaHRZ e MREIR, dcepMbRNER3 fERR Ic or
together R6 is absent; and ii) Ais phenyl, R2 is not

dpsigsier GicwtipReniereot of wixgyres thersadt  anot her aspect

the invention provides a conmound of forrmula lc, or

di astereoners or enantiomers|ft hereof, or

pharmaceutical ly acceptbs alts of fornmula Ic or

di astereoners or enanti
thereof: o |Ic 15where]

)P f, or mxtures
A is Aryl,\heteroaryl,
cycl oal kyl, or het e | oal ky;

N\2

m R

),

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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mis 1 or 2, nis 1, 2, 3, 4, or 5 each Rl is
i ndependently H, aryl, heteroaryl, arylalkyl,

whedosnoaey | al kyl , cycl oal kyl, 20het er ocycl oal kp¢EIGBYI08/050723

G _Co6al kyl, C2-C6al kenyl, C3-C6cycl oal kenyl

C2- Coal kynyl , al koxyal kyl, hydroxyal kyl, am noal kyl ,
am nocar bonyl al kyl , heterocycl e, arylal kyl,
aryl al kenyl , cycl oal kenyl al Kyl , heterocycl oal kyl
cyano, al kylsulfinyl, haloal kyl, NR4RS5, -NR6C(=O)R3,
- NHS([@)SZIRK}I_Géﬂk}lmNRéJRﬁxy, aNHGngsalldyaloogléacl Csalkyl),, or R and the N

R DO R TR R R

@Rk at lkanyle heRfoafoyCdeRateh bRl kyddN; vvher el n R is

ggt | ?{Q %l Sf%fl ga% ar}dége%g%\m/ Rsy?ctedéfont% ﬁP(iC()@be( %H(C} or R? kﬁg and the N
to Mﬂ@la%| akydttactRll corl GhetkeBal foyrd ) 2, 5, 0F 6- Rﬁm@ﬂéd hd@odyel ring

R6 roup c e her to forma 4, 5, or
ﬁ%ﬁggﬁgglaéFEP% &ngggﬂégﬁﬂiing at |east one
hetemﬁw&l&ﬁmggk@ﬁkﬁﬁdﬁh&ﬂ1O and N, and R4 and R5 are
each i nde ent | d f H and C _C6al kyl, or
ﬁsqgﬁgﬁgdgmﬂt gﬁ are attached cone
togetuhatﬁ 1stghe1fy®rplrh1ﬁqo4uns5bsnaﬁed§)h8@1rber ed heterocyclic
ring east one heter m sel ected fro
and ﬂé@?tﬁ ﬁgﬂ}othﬁb%?ﬁ theﬁPYf\I)‘P%Pleo‘%h en CPTP?H“@??M‘&?I‘% g
digsterémichydr enaafiemérs JheNoA BEpHREN LR alyogedphdle sk df Sormula Ic or
bsent 10 I n _even Stl% %et anﬁthgr aspect, the
IRRSTCGTT SPBYPEES hereRb ApBE SRy nul a 1c, or
di astereoners or enantioners @ hereof, or
pharmaceutically acceptable galts of fornula Ic or
di astereoners or enantipng hereof, or m xtures
thereof: o Ic

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;
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15wherein Ais aryl, heteroaryl, cycloal kyl, or
heterocycloal kyl; mis 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,

20het er ocycl oal kyl al kyl, Ci C6a|ky|, C2- Coal kenyl

C3- Coeycl oal kenyl , C2- CBaIk al koxyal kyl ,

hydr oxyal kyl , am noal kyl , nocarbonylalkyl

het erocycl e, aryl al kyl, arylalkenyl

cycl calikiercilGilkyll ¢, GetkexryoeNHCpaakyl, or ey@hGgalkyl),, or R’ and the N

afjétzﬁ\fiﬁlﬁz—éﬁg gqoa]g !}&?r?el tlﬁ%qﬂ’g@@ f]).rqulgfi ﬁ,y{,\l E%—%g%g%‘:@d hggerocyclic ring

ttayﬁlrg@mas( or(aﬂ)efero%m ﬁleate@frylln O e near yl , cycl oal kyl ,

al kyl ., heterocycl oal kyl | kyl ero | al kyl,
25ar ﬁ andRrare eayCB endegﬁeﬁ%%lv %/Céﬂ% ngﬁge?q% Bpor R K dnd the N
temhhdhmaéyl aye a&tu&lﬁti bdsrﬂé @getm 'tchfoﬂﬁ a Mgs}e ?( ﬁﬁﬁlb&y@l\lili%ﬁbdyyhc ring
al koxy, -

l?a"@ééf ]ﬁﬁff Oned‘reter%toﬁ seé%tﬁﬁl F%%T)I\ﬁ ¢y R3 and the N of the
-NHC@?QHR&YQ&QQ@KQQB@Wthether to forma 4, 5, or

ere eterocyclic ring having at | east one
heteﬂ s EF@E?é%ﬂ P9m 0 and N and R4 and
R5 arig Nm3|®dﬁmﬁleﬂﬂq1ya&a{tect ed fromH and

Ci aIkX or R4, R5 and the N 5 to whi ch t are

at t ach&¢ é%‘h%etf‘%oél&‘f ARPCLy 1Be e Ppvides a ‘i?impsu paf e, or
digtsaeyCdri Ieﬁanl’,lblﬁgrs fanebf) gr Iﬂfaﬂha&aﬁicalgrt&cdﬁ)ﬂbﬁrs@ljai d@Mrmula Ic or

%elected from.0 qﬁ £ Fb(glnent Ais aryl
IR AR (R e“aé‘;}BfP%%F i, %?“XHE?% 9tYycloal kyl. In a
further enbodinment, Ais aryl? or heteroaryl. In

anot her enbodi ment, Ais ary . 10l n yet anot her
enbodi nent, Ais hetero- —Nn still another

enbodi nent, A is cycloa yI I

anot her
embodi nent, A is het !Hcycl oaI@

n

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®,
~NHC(=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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/\ In an even further enbodinent, Ais 0 \ i , O
151 n yet a further enbodi nent, A is phenyl, pyridinyl,

woeoppeazdlyl . In a still yet further enbodi mePCT/GB2008/050723

phenyl, pyridin-3-yl, or pyrazol-4-yl. In still yet

anot her enbodi ment, Ais phenyl. ..... It In st

yet an even further enbodqu Ais (\ In stil

anot her enbodi nent, A isi 201 n yet anot her

enmbodi nent, Ais In still yet anot her enbodi ment, Ais

, . OR’is 14 0 alkgr CaibiokyneNLIC, Aalks], \or -1(C, XMQIkyl),, or R and the N

%969/1\%361(8 %?fgéuep%:%r%g %()/g(é)tigrztg §orm a4, 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.

In one embodiment, A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl.

In a further embodiment, A is aryl or heteroaryl.

In another embodiment, A is aryl.

In yet another embodiment, A is heteroaryl.

In still another embodiment, A is cycloalkyl.

In yet another embodiment, A is heterocycloalkyl.

Qo000

In an even further embodiment, A is

0.0

In yet a further embodiment, A is phenyl, pyridinyl, or pyrazolyl.

.

2

In a still yet further embodiment, A is phenyl, pyridin-3-yl, or pyrazol-4-yl.

$)

In still yet another embodiment, A is phenyl.

In still yet an even further embodiment, A is

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 still yet a further enbodinment, Ais In even a
further enbodinent, Ais In still an even further

wepdode4sent, A is pyrazolyl. In another enbodi PETGB2008/050723

each Rl is independently H, aryl, heteroaryl,
aryl al kyl , 5heteroaryl al kyl, cycl oal kyl,
heterocycloalkylalkyl G al kyl, C2-Co6al kenyl, C3 -
Cécycl oal kenyl , C2- CBaIkynS%% al koxyal kyl ,

hydr oxyal kyl , anlnoalkyl am nocar bonyl al kyl ,

het erocycl e, aryl al kenyl, cy | kenyl al kyl ,
het er ocycl oal kyl, cyano, alKk | finyl, haloalkyl,

NR4 REn stiliNgRb yIREIbOdINEI( H)2 - C(=0) NR4R5, al koxy,

hal ogen, alkylcarbonyl or roxy (-OH). 10In yet a
further enbodi nent, each R i ndependently H, aryl,

het eﬁﬁ)é‘sfe}{'a ﬁnﬁ{eﬁ/&%o@ﬁem hei ylal kyl, cycl oal kyl,
het er ocycl oal , G _Ceal kyl, C2- CBaIkenyI C3 -

Cocy én gl qeee ﬁllrt@ cmbedimgiiyA is ke al kyl

Eg? re ?%zrﬁ)ltﬂ@y &mbo%ﬁﬂléﬁ@ %Qéﬁ}ﬁl 1is ﬁﬂép@ﬁféﬁﬂ}bﬁ %lallle!féﬂ)aryl arylalkyl,
@?ﬁdi qyalORliiyl heéﬁgr%ryeloalhylﬁlwlsﬁi %alrlfyl Cz ﬁeﬁﬂtﬁaﬂk%

(%Bﬁc%alken R@S&aﬂ%&% alkoqglﬁj%)l I\Bf”%@yal?}h ka‘ﬁﬁﬁ/oalk?ﬁ laﬁigl%garbonylalkyl

| car , 151 n sti
hewrr@%r@lﬁa a@ﬂﬁé@whémlo h‘}éﬂl hetegoqyplald ricyamst Plgiylﬂllﬁnyl haloalkyl,
18r 3 4
IEIER I%BW%&G%(@ 61)@%% (k)-Ml&\lHS@ (0) 2R3 Iioﬁracl ; C% kﬂélo%erh Qﬂk?lgﬁﬂonyl or
hydroxg(-@i. | | a further enbodiment, each Rl is

i 008 8 ety Sl IEhSE e g oA A0y
hek*@(fﬁélﬁﬂsqyokoalkﬂ( h@e)rmmakylzlmlnc ec@,tkvl Co-Condltehigly Cs-

|
GRS, o SRR kR IRRR B oy hoaliBl BhlmedtboniHati,
hwaymalkwk pm1¢a¢lienyhﬂ<ylp1}ettdrmydlbﬂwl cypya, alkplsyifinyl, haloalkyh

SR P SR SO o MBS TR i Birosmvh o ety O

i s | mdepeyrdeftthyt ehl;bodlmtzﬁtyd:ath 1sEiid,ep61dentlyH heteroaryl C Céalkyl

met h lid y dlny 5

Bt T B LPRAEP I PLk b =6

25 p%/ ITh et dmlnsfu&hw embpaﬁmaztpdzagmwis ,md‘éy@ﬂanlyam@mdaﬁm] o
trifluoro or pi peri qul 2-0one Sti

bt bl s 1BaBR. MO N R s e R o
rEtbyr‘rRFN yet an even further enbodinent, each R is

i ndependent

ly H In still yet and even furt her
enbodh ek ﬁlﬂﬁf‘ééﬁbmimﬁrg qaﬂu% pemdensedepthci, meaykiyIBr 3n a
ﬁlaﬁylhﬁaazgﬁm dideB Mo RASM 2 Rhe |- KUK ST PHEIMINYI, hRWEiHiny!,
pyrazolyl cyano, —~C(=0)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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wdrkoov®24828lependent | y cyano.

30In a still further enbodi nent, each R is
i ndependently nethyl. 29 In another enbodi nent, each
In yet anot her enbpdi/GBRG08/050723
each RI is independently C _C6al kylsulfinyl. In still
anot her enbodi ment, each Rl is independently
hal oG - C6al kyl. In yet stil| another enbodi nent, each
R is independently G -C6alkoxy. 5In even still
anot her enbodi nent, each Rl is independently hal ogen.
I n alf mﬂeecmlmdbwlt et 1saadﬂpelﬂentlyscyamtdependent Iy
[ el r each

icgﬂ’%glléog%n g@ﬁ#@%&&%&% 1§‘mfi%e§}%§ {lev}éné a ur W}lér

enmbodi stalnptherzmiboRiments edch Repemidpmtiéngly NEMRECaaIlkyl yet

till tl
" Nroct 2y 0l GRRRME Thon £ ilucRinds ) GLCRRDEET, T
i s i ndeyvesdlémtothgr erfil’(ad@l)qidRARﬁR isnndepsitdehtly Ifalﬂgtther
E?Jloloﬁ E'E{Pt(her esl%%{jl]ﬁl% t, éa% k{mg?rpd% %‘8%%1& &3‘19%&@1
het erllmmtylﬁ}rﬂl@y@h@glinh@ylt acamiysl mdehetdemtb'dy'dﬂoml kyl ,

| 1 4
AR T e T T o L T
het efdogatylilah ﬁlyth¢r enfbedlhmtecaomfwis adepndéngly RDR°AGORT. O or
N h nt |
G 28R trther g REEeaef AR THER R erfier BrRB Srone

Ez i $n @ytﬂll ﬁ]llahdfyinbocﬁﬂnfﬁ}d alilclhle]tlefndqyéﬁdldﬁlﬂﬂ/ k\flﬂS(l()@gRZ.l Ial kyl, A

et eroaryl a ae , cycl na a CoWwit
e i SiYishe ki RS RS el e SkiyP ardimst el
Treedr @y claklyy] adridylicyli Betdi@irﬂ]alkyl, mhiarkenyn oXcySoadkylalkyQrvitN tiedoviso
R and R' are each independently H or C _20al kyl. 20In

even still yet a further enbodinent, R2 ijs aryl,
heteroaryl, cycl oal kyl, al kyl, 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

Xy
w
S (IJ/Z%Z)
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.
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het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,
aryl al kenyl, or cycl oal kyl al kyl . In an even

wao poovloes2enbodi ment, R2 is cycloal kyl, al kyl, PCT/GB2008/050723

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
aryl al kenyl, or cycloal kylalkyl. In still another
enbodi nent, R2 isan aryl. 25In yet another enbodi nent,
R2 isa heteroaryl. In still(yet anot her enbodi nent, R2
is a cycloalkyl. In yet a further enbodi nent, R2 is an
al kylln an 8@n ﬁmtharﬁnévélmeﬁmeis@ﬂletembmaﬂwht R2is a

het er, anbodi nent, R2 is

aryl a I?ﬁ%ﬁl&%@é er en‘g%ldl ment, R2 is

het e ﬂmaﬁyﬂhai dn;blodlmmtt R” is hetepniylalky b withalte whieso tRR wihgn R” 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 Ryt ther enbodi ment, R2 is
an aryl al kenyl. In yet an tﬁ enbodi ment, R2
is a cycloal kylalkyl In a dinment, R2 is a

1Y Gd2ahilep! th@ﬁeté}l):hf%’lla}k is not | NSt fherdi® §( i®an O or N and
further ‘enmbodi nmen ﬁz C3- C8cycl oal kyl or

S néné<a|a¥é‘wachlze@ﬂpﬁm&ff‘étﬂyléﬁb%ze%lksénbodu ment, R2 is a

C3- CReual mhifaflembémmaﬁqvh@an #ybediyrent, R2 is a
C3- C8het er ocycl oal kyl . even further enbodi nent,

o | It oy O AOTEH g R i SOSHI . e eei |
furt hes nembogivd®fient, R2ish Sydodilyl 66akjY! .

In still yet a further embodiment, R* is a C3-Cscycloalkyl or C;-Cealkyl.

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)).

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>

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 a further enmbodinent, R2 is

(aryl - (C2-C6al kenyl)). 15In another enbodinent, R2 is
waendpse4set ed with at | east one cycl oal kyl . | n Bet/GB2008/050723

anot her enbodi nent, R2 is substituted with a

C3_Co6cycloalkyl. ..s In yet a further enbodi nent, R2

is In still a further enbodjnent, R2 is In a still

further enbodinment, R2 is ol 1 20l n yet anot her

enbodi ment, R2 is 0. In another enbodinent, R2is 1 In

an e\hemetfa il feetherentbodimamnk’ is BRpylsis@re@batrkirityl, ¢yvlogropyl,

SEbbl Sy EIRPIB o, oy 17 o s
In yet an even further embodiment, R? is propyl.
In still yet a further embodiment, R* is isopropyl.
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

O
wrv (\ (\—W §_| P
= T Oy v

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’.

“Van
E—i/\\_m E—i/\—w f&C\TH
20 In an even further embodiment, () is \/ , kN/ , Or

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’.



In yet a still further enbodinent, R2 is propyl,

i sopropyl, tert-butyl, cyclopropyl, cyclobutyl,
weymbopset vl , cycl ohexyl, or cycl oheptyl. In yeptT/@6B2008/050723

even further enbodinment, R2 is propyl. In still yet a

further enbodinment, R2 is isopropyl. 5In yet another

enbodinment, R2 is tert-butyl. In still yet a further

enbodi ment, R2 is cyclopropyl. In an even further

enbodi ment, R2 is cyclobutyl. In a further enbodi nent,

R2 is cyclopentyl. In a still further enbodlne t, s

is cyclohexyl. 10l n yet still g E;r} "r_)rg_@nt.

I's cyg Ltﬁmarwl further eineoarﬁkmaazfly th Ais_/

aryl; R is H s 1; R2is cycioalkyf or alkyl .

In yet an even fur fers enbodrnent A is phenyl; R is
er enbiyd

c oaIkyI or G C6a|ky|
ﬁt A is phenyl; R is H
,an cyclapr yI,,xﬁcyckﬁbmﬂmﬂR,wacy
g tyl, cyclohexyl cycl oheptyl, propyl, or
pfmgm J Prr\prrc: r4 I n an even further

o cach 1 puepenentiy 4 fovEalin |

I ca nyI hydr oxy, NR4RS5, -NHC(=0) R3, or
@ @ , propyl, or isopropyl.

Ty, K
L C

mmomnmn (R)fl iso,c)) Cﬂftg 0 F% R1;
an

N,
Bk

1
In yet still another embodiment, (<)

N,
AL=hy

Y

NS s Y
R@N_R:E_IKN/_ R,§EA/ ,O\)j/ g / QR* ;eachR'is

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

“Q
2
Csalkylcarbonyl, 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.

b A

Q@ H 3 H >

1
In yet an even still further embodiment, () isis A , or

gl—N\H

//N

7

R'; each R' is independently H, heteroaryl, C,.Cealkyl, cyano, haloalkyl, halogen,
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i1l R 20In an even further enbodinent, ( is,N ORLl
each Rl is independently H heteroaryl, C _C6alkyl,
wa@e yano24skal oal kyl , hal ogen, NRAR5, - NR6C(=0) R3PCT/GB2008/050723
-NHS(0) 2R3, or -C(=0) NR4AR5. 32 In still yet an
even further enbodinent, R2is 5 , propyl, or
i sopropyl . i ndependentl¥ H | ower alkyl, cyano,
al kyl sul finyl, haloal kyl, a %<oxy, hal ogen, Cl1-
NR'R’, -NR°C(=0)R?, -NHS(0),R*,or —-C(=0)NR*R’; and R” is propyl, isopropyl, tert-
butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl.

In another embodiment, R?is H, C,.Cealkyl, C.Cealkoxy, -NHC,.Cgalkyl, or —-N(C;.
Csalkyl), or and the R* and 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.

In still another embodiment, RYis H.

In yet another embodiment, R*is C,.Cgalkyl.

In a further embodiment, R*is C,.Csalkoxy.

In a still further embodiment, R*is —NHC, Cgalkyl.

In an even further embodiment, R*is —N(C,_Csalkyl),.

In still yet an even further embodiment, R®is absent and the R” and 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.

In another embodiment, R' is -NR°C(=0)R”, R* is -N(C _Csalkyl), or C,.Csalkyl, R®
is absent, and 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,

In still another embodiment, R' is -NR®C(=0)R*, R* is -N(C,.Csalkyl), or C3.C,alkyl,
R®is absent, and 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,

In yet still another embodiment, R' is -NR°C(=0)R’, R? is -N(C,.Csalkyl), or Cs.
Calkyl, R®is absent, and the N and the R’ of the -NR°C(=0)R’ group come together to form
3-methylimidazolidin-1-yl-2-one, pyrrolidinyl-2-one, or piperidinyl-2-one.

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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10 C6al kyl carbonyl, hydroxy, NR4R5, -NHC(=0)R3, or
-C(=0)NR4R5; R2 is /-\IJ o,, r CG-C3 HQ >N al kyl; and

WHRB00wD2825.3- Cocycl oal kyl . -RL (Ri) In yet an erenGsoosioso723

further enbodinment, %in 1S 1S, O k-NH N Rl ; each R
i s independently H, heteroaryl, G _C6al kyl, cyano,

hal oal kyl , hal ogen, 33 NR4R5, -NR6C(=0)R3,

- NHS( 0) 2R3, or - C(=0) NR4R5; d R2 is propyl,

i sopropyl, tertbutyl, cyclopropyl cyclobutyl

cycl dlpwtawther@ylbtbcbmmyﬂ is apsency Cl ohept yl . I'n anot her

nmb
-eNHoCIqul @%}e& ﬁF,ﬁ%eIJ e?nbg%m}%t—%% gﬁ’d the Ig)t?_ﬁﬁl%%%g a‘i\?ch?d ctolg]ne
togdiﬂ@(r tcot))R@ a g,rﬁ'o apo- m@mbert:cb@drbmhct ongfheving at ldist Gie heterogtomS
‘? ocycl ic ring having at |east one

eroa om se ‘ected fromO and N. In still another
e rrbodlm aretiit furtiRg eingodinentrR yieNREWOR head Ré pfv@dé iedependB@ly selected

%?r&jgg% %X& R‘; r&]{ﬂ%n% éﬁ{n ulﬂté?ﬁlclfﬁg)? er E;%Qged co ei’téglsglerl tg forma4, 5,
orrﬂl—@rg‘t(mm‘y:ﬂpcychc ring having at least one heteroatom selected from N.

In yet still a further embodiment, R' is NR*R®, R* and R’ are each independently
selected from C_salkyl, and R4, R® and the N to which they are attached come together to
form a 5 or 6-membered heterocyclic ring having at least one heteroatom selected from N.

In an even still further embodiment, R' is —C(=0)NR'R’, R* and R’ are each
independently selected from H.

In another embodiment, nis 1, 2, 3, 4, or 5.

In 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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10l n an even further enbodinent, R3 is

-N(CG _Coeal kyl) 2. In still yet an even further
wepdode4sent, R6 i sabsent and the R3 and N of tPer/GB2008/050723

-NR6C(=0) R3 group conme together to forma 4, 5, or

6- menbered heterocyclic ring having at |east one

het eroat om sel ected fromO d N I n anot her

enbodi ment, R is -NR6C(=0)R3, R3 is -N(C _C6al kyl)2

or G _Ceal kyI R6 15 is absent, and the N and the R3

wémbpenal heNR@@(IEthlQ@a\gmgm feagtome hdtogaoh @erlecit@l ffapr Wy B Bd B arc

S DPORRSAG IRLERTENE) L oL IR Sy ey
srped copatogetRir to Hrm NRGT(O-GnRBibeRBhitgoeyiOingdRaink yillpddt one
g%er(%w%ﬁc% &51% an§ ﬂb i?é%&* ab?e%g VJl‘L]ﬂ ?he'%r(‘%p s% tflzR gvh%? %?Jnél_N

p come togeéther to form a
BTThiegeddr, tselbsmycl | c ring having at |east one

hﬁ%ggﬁ) 2'991@% 1?&11%& e%%@é—%?ﬂ %I) ﬁ:\%w %31)5 %Itor%t Féllk)%g‘lo E% 522 and
1@115 C3Cscdadlkyflo; CREsalkshbsent, and t he N ?nd t he
g rere { Illl:lgﬁ.\%er G%‘IZ%%F%&UR isc ;gqe % Bgie(;rlte rCr@ %fl nglg quri 1522 and R is Cs-
@scyqimﬂefﬂ Pt 1Ay kPl withethe pntmao @ltan R lis ﬁQJI mtethgt.  enbodi rrent
R Iy o R
Qs CBddoknpbylpip&hrin-dryleld eherfylnyt heopd mizdeherent ¢nsR4- and R5
O DA PG ot - AR B P A A o
@wgéltlbtelplptemlﬁdryh -@- Iﬂlen}ﬁcycl@pmﬁylbtmﬁhﬁ@plm trhl@t(éf@@kpbiltvlgiperazin-
Lo PR B Ghory fRERARRS NELELETIAMATUFELE P U
enyl¢yclpfopy hehanend odin@rityclopantylgip@azicBalkit . 301 n a
USSR R oyt N B Ui,
RBudtgpne; Gdnst(A- Gyelobegnlot, héraquntbbdl)ﬁ%mhenymclogom/ﬂ))g@thtanone
T R L L L L
uorephmyﬂywlemom@l @rlmymbdpmeramg ﬁmth@gorm trirge@14-one >
ﬁ%@%&%ﬁ%ﬁ%h&ﬁf @dsd o%ﬁﬁp%zﬁ%ﬁ J%&&%ﬁ&eséiﬁlh‘&ontey REDSE [2-(4-

are eac
Elp@g@@nﬂ@m@lpmogé] @@@(@fppylplperazm 1-yl)methanone, enantiomer 2; trans-[2-(4-

Bromophenyl)cyclopropyl]-(4-cyclobutylpiperazin-1-yl)methanone; (18, 2S)-(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)cyclopropyl]phenyl} 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)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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whedoenesyel i c ring having at

fromC _4alkyl, and R4, R5 and the N to which they are
attached cone together to forma 4, 5, or 6-nenbered
| east one het er oaPOMGB2008/050723

sel ected from N, In yet still a further
enbodi nent, Rl is NR4R5, R4 and R5 are each
i ndependently selected fro 4al kyl , and R4, R5 and

the Nto which they are att ched come together to 10
forma 5 or 6-nmenbered heterocyclic ring having at
1-pA$1IR, GRe2 Ipbtryicyelvpmpmicdvted; faord-Nyclobutylpiperazm 1 e)ER(6-

Giolonb VAT ETS AT Rb e Bpdos PrOU SR A0 912
(ér’ﬂll@dl!ph@wt)qycbpyosyllmetﬂqno& trlns- [@F(3£Br01hvphyle,tl)cmimir¢irg'!l] -(4- t
Wg&gﬂ%ﬁ%m&ﬂ é%lﬁeﬂhaig%hr%{ anst3| [jn‘b( é?&ob%ﬁ?&&e%zm%?ol L]Wgn !
farhronilgy clepropyd bramerathifriley trrc@s—lV {3H@- (Wclablﬁxlplptr@ne 1-

cea%)gg %gloérbp}mp!hec'ny% métﬂaélgsu%#llnhdé( ?Fa’f% chfp% gfp%peratmﬁl 1-yD)-(2-

Ewhbddictmpripy)methanote, @manﬁomu:rtlhtrtzrhe(%mpmpslolptﬂaam IwHe@E- m

én%n}%Cny%Pﬁ)?l ﬁ%ﬁanggcgég%aﬁltl &329 I(t?&’n%% (al %k‘elgfﬁylﬁﬁgg%nﬁm
darboaylyoetlppmpxllbemzamrrbommédﬁ (244 -Cyclobupilpipereve-or ovi so
T
artvor)ayelnpropyd)phenyDpigeritin?-oge; 2:((tHaws Gt hyelobetmppdiapipad ;

ol
%ét{oagllﬂ?ya?%O%ib%%%l %ﬁltgp) Pl 05 thz? S?TE ?A C}%‘?obht?lpg%t‘azgle 1-
Cabanye¢yelogroppitenzamida ht@mn@my@dimeﬁtransbr21(écs’zckdnwlmqraglne 1-

<,2c1rb0nyl)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-((¢rans)-2-(4-cyclobutylpiperazine-1-carbonyl)
cyclopropyDphenyl)piperidin-2-one, enantiomer 2; 4-((trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide; 4-((trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide, enantiomer 1; 4-((trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide, enantiomer 2; and (4-isopropylpiperazin-1-y1)(2-(1-
methyl-1H-pyrazol-4-yl)cyclopropyl)methanone;
(4-cyclobutylpiperazin-1-y1)((15,25)-2-(4-(pyrimidin-5-yl)phenyl)cyclopropyl) methanone;
and pharmaceutically acceptable salts thereof or mixtures thereof.

Another embodiment is directed to at least one compound selected from: trans-(4-
Cyclobutylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone; (4-cyclobutylpiperazin-1-
y((18, 28)-2-phenylcyclopropyl)methanone; ¢rans-N-{4-[2-(4-Cyclobutylpiperazine-1-
carbonyl)cyclopropylphenyl} methane-sulfonamide; trans-(4-Cyclobutylpiperazin-1-yl)-[2-
(4-fluorophenyl)cyclopropyl]methanone; 4-((trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide; trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-
isopropylpiperazin-1-yl)ymethanone; trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-
isopropylpiperazin-1-yl)methanone, enantiomer 1; trans-3-[2-(4-cyclobutylpiperazine-1-

carbonyl)cyclopropyl]benzonitrile; trans-1-(3-(2-(4-Cyclobutylpiperazine-1-
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30In a still further enbodinent, Ais aryl or
heteroaryl, Rl is independently H, heteroaryl,
w@ERo0edadsky | , cyano, hal oal kyl, hal ogen, NR4R5, PCT/GB2008/050723
-NR6C(=0) R3, -NHS(0)2R3,0r -C(=0)NR4R5, nis 1, mis
1, R2is C3-C8cycloal kyl or C-C6alkyl, R3 is
-N(Ci _Cbal kyl)2 or G C6alk% , or the N and the R3 of
the -NR6C(=0) R3 group cone t'ogether to forma 5 or 6-
35 nenbered heterocyclic ring having at | east one
tagtogy lixatloproped IpbotyBplyrfdidim NpneRetarard { R - @l @ cldotylpiperazine-1-

LPSAPRICAPOL ok Al LRI 8 31y

fagonylzcydloptbpylibenzBmiviendventeheh &t e wens & R(4-cyclabgtyhpaper aagedt

Lot SO IR BREALIT SSLRFAES. (RO S Rl

tadgey hrarlopieylipgerabpertlidin-2-one, erantiopgt 1. 2and t1HBA((tlaun)t2@r

AR R s ekt Phors Bl Mg el 2t g ok 13
phamaacéunctdh/siccmﬁbt@dalmhﬁr@ofm mgtaesthered® is H or

0 ARt oty T o 80C, L P RGN e o
movehira neneayfe ﬂlefcgmpmds @frﬁmdvemem mmsemt e gideled isadntet as,
én%%?ormeﬁg Sr (ﬁgs%%%)% §O%n§ %& gsdahlfag 1%‘9 STI(e %s%nt 11I11 vention

opr opyl pi perazi n- pheny cyc opr op anone;
nelages afypossible enantiomers, diastereomers, racemates or mixtures thereof, of the

@r@w@ggﬁg%@&mw wha¥id - Ak PREHY e Y AR RY LI ARLAAEE the
i@mrll’tiom@px bd pepeadator example] hy (haldhemmyatagyapho peropyibl) afet taeamate,

‘t%rg ntheses fro& %If‘ac%l Jl ac nléei sg)aé*trlrégzrlneﬁinals T b?/ %synﬁ%eﬁr)l/ﬁ sg thf:%sp‘t}a(s)egyon the
mngﬂham@ﬂ@ﬂmdhqﬁéﬁ(4 Cycl opropyl pi perazi n-1-y1) - (2-

15ph
tra ngﬂ% 1%}/8 Ib? %féﬁe%%/al)t/e?dg% gé?%%rbﬁm oun fﬁ of tBe invention may exist as
@q@n‘g}k@y@h@pr @p%a)lm@tﬂq dniggmers of alkenes The present invention includes
é{‘/n?r)%ne {ﬁ%cﬁgﬂﬁﬁéé' P HE ORPRRYL Bl 1ORY IbPARRS: 82 Al further be
yndeinigoq ﬂnat@krwrmuttly\lentlommmra}zaewawumnym)of (hecpmeawpicsfclogpula I,
HLoBYinlipethanone;
tfans-(4-tert-Butyl pi perazin-1-yl)-(2-phenyl cycl opropy

| ) metlieiHeke be tirdgrsgrod IRt ¢egtain compounds of the invention may exist in
Jf)'h}alfaéﬁ gﬁﬂ&%@g%ﬁ&%@ fa ?R%ljr hs ol RAPLARY TP RS A%) Be bidkdbBd
@@thm?sevh@ﬁymm@qmﬁ@wlqwl(l glyadgpapyll picgemegings of fgrmula
%ﬂﬁhﬁ §. €enantioner 1, trans-[2-(4-

| | | 1 4- | 1-yl
et Eg:ffgﬁ e(?rglygq)ad%%/q% @%&ng%allbéﬂa@/zf {%pggug 512/0 t%rn? S&[lt?zkr; a res%l/lt )when a
SIpoae %%ﬁ(nhfé)i Cllaofga ref(ﬁﬁ)()il-ic i Ar&NE 'tc%%ﬁ/ lsﬂ%hQ@fE@ﬁéeﬁnJlu(fé; hfffess
Whasyrisp diepticy. eyl thgpead pipl ope ambgdimertsthg/¢opipgerds of formuly 1, Yiaydb,
4R RYSrm ﬁﬂaﬁnac%@caﬁ?ac@éb’table salts. In another embodiment, the com ounds of
br onophenyl ) cycl opropyl ¥c obut yl pi perazin (y
ﬁoﬁgtﬁ@,ﬁéa IR, padiey-Iq fon{14alts[t or pxpmple, be used to isolate and/or purlfy
t@’@én%ﬂﬁdé'o@k‘o?ﬁﬁl@i 'IQ% Ian&faffeonyl ) cycl opropyl | pheny1} - 3-

met hyl i m dazol i d -‘one; trans-1-
{ 4- [ Zicpgaldy éhmeﬂeymgllqo@qca@z@hkesalﬁ efardemngundey edcedpusp With p
ﬁﬁﬁlﬁﬂl i Y 1, Qhd/gh IQ ca% H%Q)gtamtsﬁ r{g' staﬁléard rocedures well known in the

4-Cycl obut i perazi ne car bon cycl opro he
3t }’l%@fte%lﬁlﬁéaré 91]0%:/ @gﬂr@@de tbp‘aqaign((ta_umte()i/ to, f0¥ exam%le ‘ﬁl% rgagtmg ofa

cycl obutyl pi perazin-1-y1) { -
[4-(pyrro|idin-l-yl)phenyl]cyclopropyl} nmet hanone;
trans- {2- [4-(1H Pyrazol-4-yl)phenyl]cycl opropyl}

- (4-cycl obutyl pi perazi n-1-yl ) net hanone; trans-4-

30[ 2- (4- Cycl obut yl pi per azi ne-1-car bonyl ) cycl opr opyl ] be
nzonitrile; trans-4- [2-(4-

Cycl obut yl pi perazi ne-1-carbonyl ) cycl opropyl ] benzonitri
| e enantiomer 1; trans-4- [2-(4-

~ o

o e



36 1-y1)((I R 2R) - 2-phenyl cycl opropyl ) met hanone;
trans- (4-Cyclobutylpip erazin-1-yl1)(2-(6-
W@ toovbases onet hyl ) pyri di n-3-yl ) cyc | opropyl ) nepdiBOBR@®S/050723
trans- (4-Cyclobutylpip erazin-l-yl)- [2-
(4-f1 uorophenyl)cycl opropyl ] net hanone; trans-
[ 243- Br onophenyl ) cycl opropyl] - (4-
cycl obut yl pi perazi n-1-y1) netthanone; trans- 3-
[ 2(4-cycl obutyl pi perazi ne- 1-
Bffaidnon ydsjcopmpomdoquylh jsben zomple; b gkyltamaresvifit-a suitable acid, such
%gf;ok ;ﬁlﬁnﬁb e%e} &QM&%' Pl]d Eﬁ%ﬂld%% n%stlﬂ%callﬁ A5 }Ig]table %mon It may also
ltermmle tb—rh@(@ plcorpgsp@dpgra&zh metal gsg_()h-a(s Rodium, potassium, or lithium) or
%YLGC & k%%{a?gﬁél‘? 5i pgl?igz ??alt b?rqr%gt%g rrgﬁlpgund in accordance with
@h@t{lg/l ¢ey alhdjqzrrlb peysln)g'muh@'hy)amquc pamnt sud’mgr fopexample, a carboxylic
- ' azi.ne- | .
a%rc&% aﬁggnr%? gtﬁ]' %:eyeghgglgﬁt%g EPI{ %gafh?ﬁ _t%g)é %‘lg%%l?g% %&M%&/&Bhﬁg or
adkarerfacl as, for example an ethoxide or methoxide), or a suitably basic organic amine

1«9&%5 k}?&%é&l@ 1, ARBGRRY b)ﬁ%l%g%ékjﬂél%é%{l%'g{lﬁ%éhﬁﬁ,%?dwed by

@Lﬁ@énwﬂpm#bmamnabymy@henyl)piper|d|n 2- one;
3- (( [ Se)m'b% 1£n%ntcé(g r@%ﬂ{lcy %n%l:%g({aﬂgel \glﬁl %rmula I, ia Ib, and/or I¢c may

car bony cyc enzam enant
5¢%me@mEWHﬁwﬁmw@ywﬂbhnuywbkp@Wquwéeﬂ@ppb@myh¥MQEMUpw

I
OO DR By R IR PRSI e Ry o
@matapwtn)ﬂp#te ririryte pytrate ncthmes Bplmeate, sad aneliowedphbnatd.- (3
(t r ra )] rmula a. n T an m
150y o Bkt e tompounds of rmuls tathy o e can be i
aeeqrddnicelivith the delwingnwhememed thR genkral Bnowledge of one skilled in the art
e(nﬁﬁog ﬂzhrh%éor nbée Y Gk gﬁ%gé RI RER %Qﬁxa:lnrpee@ rﬂ%‘? RYbk CXELARE, O
pyl ) pheny pi peridi n-2-one, enant
empGatpes. pagyes2aniptheychaion Wndpl%emaszteﬁ@lylbe@dpdfmmm ope of
~ e
(%%ﬁ?% RE:A hégx? §t¥11t1}1 %ﬁﬁl 5113 C&Ill‘?l@l,%l&ll? Q@aﬂ&%@ Eﬁﬁr%dgv 8T68ared by

rans 4- cyc uty pi perazi ne-1lcar
eyeyki)lebin 2z é?ombmatorlal techniques can be employed in the preparation of

n%(aﬁ d@r}g‘% X g \Qﬁle?é tﬂ%ﬁb&ﬁ@dlﬂ dﬁﬁe&% s suitable for these

ony opropy enzam |oner

gehh{quesans) - 2 (4-cycl obut yl pi per azi ne- -
carb )
(4-i ?ﬂ% %%%p?lﬁp Eg)?%{zl% n&W%f?@ to ﬁ‘pﬁ@(ggn%gﬁm%tlesacggable of
zﬁ@@}h@g to PpamIne graub seastg preyent ﬂ‘@ @mmgrgqpétqﬁaﬁq@ng place in reactions
((c% Iﬁxg LIQ teﬁé'oﬂ'tl&efﬁ(ﬁgdu[% t WXIJC)I%%H%@ gr p(ls atkaRdal el ﬂlbi%
y1) phenyl ) cycl oprop nmet hanone; and ph har raceut I cal
aEpeprokling geyps.gngl rbébffre oot limvited {or s cxavice @ﬂm%mmm@groups

gél {EB@I'otécﬁvéjG{oﬁﬁsI iff @)réa(ﬂlcao{yn!hgﬁs?’t 2RRit6R Wﬁey & Sons,
selected from trans-(4
Bl haanyingpigeetang gioup-may)oe( r paenipl eyretheisripsyrg ey hae
(g@nwh(ls TS ERRBIHLYE P l:egﬁa{n%é ﬁ}otlé‘tgvk %‘1(0111%’ which includes but is not limited

phenyl cycl opropyl ) met hanorie; trans- N {4-

topfoy examylel gblgﬁ/(ylpbycp@pg}é igFpaps) such as, ‘for example, benzyloxycarbonyl; and
Q?Jx?@a@ﬁﬂn}%é&dp@ %&Pa)é' HPOGRY]e} m@fﬁ&@@&@orﬁ%ﬁd@&@mt%@arbonyl
trans cl obuty plpera2|n
Typica]ly, éhWh@hWBeé%I gemwom@ﬁjbﬁwwafb@mé
4- ((trans)-2-(4-cycl obut ylgjhes pzi ne- 1-
30car bonyl ) cycl opropyl ) benzam de; trans-
[ 244- Fl uor ophenyl ) cycl opr opy1] - ( 4-
i sopropyl pi perazi n-1-yl) nmet hanone; trans-
[ 244- Fl uor ophenyl ) cycl opr opyl] - ( 4-
i sopropyl pi perazin-1-yl)nmet hanone, enantioner 1;
trans- 34244- cycl obut yl pi per azi ne- 1car bonyl ) cycl opr opyl
Thenzonitrile; trans-1-(3- (2-(4-Cyclobutylpip
erazi ne-1- 37
car bonyl ) cycl opropyl ) phenyl ) pyrrolidi n-2-one; trans-N
{3 [2 (4 Cyclobutylplpera2|ne 1car bonyl ) cycl opropyl ] ph
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It wll be understood that when conpounds of the
present invention contain one or nore chiral centers,

wo b@oopipounds of the invention may exist in, POTGBe008/050723

i sol ated as, l1lOenantioneric or diastereoneric forns,
or as a racemc mxture. The present invention
i ncl udes any possi bl e enantjoners, diastereoners,

racenat es or ntxtures t heretf, of the conpounds of
formula I, Ia, and/or lc. The optically active
forms of the conpound of the invention may be R?

prepa edfor exa by chigtal1 chr omat ogr apRi ¢

gg"!li on” rqii@; by—é?Lﬁhes ‘]ai'g%ﬂg&&u%bnl
te étﬁzor by asy

1%{0 ont he 15procedures descri bed h q@ .

W al so be appreci dfled that certain tdapountls of the

i nvefiti on may exi st as geonetrical isoners, for

©XadipAbs Fheafitland R' SRR d @fareas Kemed herdgbope.esent

I nvention includes any geonetrical isomer of the

conpounds of formula |, la, Ib, and/or Ic. It wll
$tep 1 her be understood that the present invention

nco ses t utonEﬁ§ 1& &gnﬁoun s of formula |

G?IBP “P n agrRyeRre Yith formula 1g gan pe phtaing tt?émt%?&é‘}?’%%r&?&e acid
dhh’t]l’ﬁde @rﬁdot@?dﬁc@@mﬂ Qs Hotuch be fcrrreyﬁmné l(ﬂtlns d@ﬁlyhe@fau?tavaﬂable
SO or, exa S we sol vat .

B heR e e Ghtidra B i iy HECHEE et

Semtﬁmtyla@lrneesmeloﬁmaﬁsesnpaé, h cahighng 0l acatr@tlcd withradla tihénd an
conpaun forpmula | la, Ib, and/or Ic. 25The
@B%Bifﬁ g%se oPl &y ‘i%?’%‘mﬂe’ igthylapyine 10, apy gppropiatg %PﬁVeé‘F §ggh as, for
dxamplesdtil@omdBand. resul t, when a conpound of formula I,
la, Ib, and/or Ic is referred t herei n, such

ref erence i ncl udes, unIesgL- W se |nd|cated salts
== n _one enbodi menp the compounds. o\ fornula I,

| a, N e Becut i qa) | céfytabt’e Step2
alts” I'n anot her , thé conpdurds «f fornula
ERI I'b, and/or bg formsalts that?&.n $or exanpl e,
e used to isolate\and/or purify 30 thé conpounds of
formula I, la, Ib, and/or Ic. General ly,
phar ' l'y acceptapl g\ salts of a conpound in
aco th f orayl b,Stgrsd/ or | c can be

)}ard priocedures wel | known in
art.viThese stanf@nd progedures include, but are
not Tinmted to, for'e anple the reacting of a 3§2

sufficiently basic conpou?d\ Kach as,

al kyl am ne wi tchya ,ab{\]a)afl d, f?ﬂ)
X o affo
f nay also be

exanpl e, HCl or
physi ol ogi cal | y Zccéptatfe ani on. c

possible to ke a cor?espondlng A4l i netbal (such as
sodi um potaSS|un1 or lithium or an alkaline earth
windraih A(is piehylasdaR ' cRy, @i anrih asadstdefined hereimbtiong a conpound
in accordance with 5forrmula I, Ia, and/or Ib having a
sui tably acidic proton, such as, for exanple, a
@@gﬂoxylic acid or a phenol with one equivalent of an

filoy

g(rr& oun ne%(gzarcd%rltcga t%?(largnuea)s( a an%l t{/I rggrt baele(%bE Egg l[rga%ng a compound
mtdmojana:beivuh formuda BU Mﬂl&‘hh%/gebaﬁ]il}ccoﬂﬁwmlbl aamrlabke f(om,rﬁch example,

/Qﬁ’itdtc ?}/]rlth]gxa r(\)l%‘lateﬁr su%]sglﬁu\}eedﬁ cty 8%%? atlijngr?a% su8h as ﬁl) lélxacr)nup €,
ﬁbﬂﬁmm&wﬁﬁeHmﬁéme@hﬁﬂﬁﬂb@MMQ&H&JmBﬂ@@MD@Mmdﬂwﬁﬁmdl%,ﬁr
accordance with formula I, la, Ib, and/or Ic may be
converted to a pharmaceutically acceptable salt or

sol vate thereof, particularly, an acid addition salt,
such as, for exanple, hydrochloride, hydrobrom de,
phosphate, acetate, fumarate, naleate, tartrate,
citrate, nethanesul phonate, and p-tol uenesul phonate.

I'n general, the conpounds of formula I, la, Ib, and/or
lc can be prepared |n 15accordance mnth the follomnng
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and/ or in accordance with the nethods set forth in the
Exanpl es that follow Solvents, tenperatures,

w@e@ssmses, and ot her reaction conditions my PEBABR00S/050723

be selected by one of ordinary skill in the art.
Starting materials are conmercially avail able or
readily prepared by one skilled in the art.
Combi nat ori al techni ques can be enployed in the
preparation of 20conpounds, for exanple, where the
¢xpmple nredikat aesto plobsbws(llgrio aup@psmifitata lsblgent,eneht ds,e“sleexample,
%Eggquues The term "am no-protecting group”
efs to art-recogni zed noi eti es capabl e of attaching
to an amino group so as to prevent the am no group
taking place in reactions occurring el sewhere on
nol ecul e to which the am no group is attached.
Paoppdbn ecc@Samenothgorotugs Mlkayd gHb upshe dbraied e hiprelyzng
[
ot l el LS AP i ST GBI B I uncer
Pandard dpiditoms, eJo hihivdy lh}@x})x&lemmgahyﬁ@)&&an/ﬂibtbanol/water followed by
alel t t hane
PR P DL EUR TR oo o SR TR Bt B, 07
carbamate protective group), which includes but is not
dipited to, for exanple, arylalkyloxycarbonyl groups,
as, for exanple, benzyl oxycarbonyl; and 30
@ripxydsan bomghnog vothgermués dheanddh cindre obtemnpbiethe treating
{Sﬁ‘feplam %cp&ﬁé{lce @Rﬁi fd@liths {?Htaﬁa‘i(/ﬁ% ggly%);}gro ¥1th %gﬂ}):h%{g reagent,

am no-protecting group is tert-
Schep®r gxamply® ED@Qb@ZdI&Z@F@OW IEBR 008 N)S@@Q@thsﬁromum

\é\@ | Efé) OASL@Eh%QE%L na%{‘%sﬁ%ueh Rg 'g\orr&%@) e, ] d@thﬁd@s%propylamine

aboorddaricating with m@pmpraltdlﬁaﬁlemonhi@e@ bstcac ﬁf@dncbgy anyiggasichgs, for
%gmﬁ%pe[ Mp’oﬁﬁdqn 'ogia Jfélvxg{hl fgt‘?null Haﬁl %te%wa?t such as, for

, suc or exanp e cOo rcia
@W@pkaﬁﬁ%mﬂm@m@ﬂﬁw@hbnyl 1- cyclopropanecarbonyl
chloride, and an appropri &.gdu. unctlonal|zed cyclic
secondary am ne, such as @%ﬁéiéi a compound in
accordance with fornul a 110 agﬁ}gn approprlat‘a bagd];
such as,cH@r exanple, ' (¢’am ne in an_apponyi

sol v suchtead, f oy Step 2 Step 3
P IX p X
Q 0
OHSt 4 Nf\k
ep "R, Step 5
qum _Step5_
XII
P P XIII
™
N/\\ 0 N N-~g2
N\RZ + ”1 Step 6 m
" R'). Ve
X1V XV 1
i (*)
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10exanpl e, dichl oronet hane. Schene 2 15Step 1
Conpounds in accordance with formulas V and VI can be

wobdogionsds by treating a conpound in accor dancepei/GB2008/050723

formula 1V, which is generally comrercially avail able
from for exanple, Aldrich, with an appropriately
substituted cycl opropanati ng reagent, such as, for

exanpl e, ethyl diazoacetate'in the presence of an
appropriate transition netal catalyst, such as, for
wierax 8 iqHneymitepro@kting (cacet A ) rekeoatiycl gkl havingat gast one nitrogen;

ERRARIY K SGROLNENL i RUE R SRl r exampLe, Lol uene,

S I n accordance with forrmulas VII
and VI11 can be obtained by hydrol yzing conpounds in
ﬁgggrdance with formulas V and VI to the corresponding

oxylic acid under standard conditions, e.g.
Aicothpawml myede@skindewitinformetlr Zhopal b@bblatiafrd/ hyetehtanzcin /ap@b@ragely

e PR Er G S8 4y Wb o RERT R B Gk oo
Qpropuuntsc] snclasclor danpl, widtum lfyldndnﬂhas appaopaiatt sbiverg amctoas, for
SNl R SOTRRLDCH B, ASERLAANER, Wikl
a'ce(agzch witk freiula dX, Wigeh i@ggn:pille commercially available from for example,

Qdklz azabenzotri azol e-1-y1)-N,
l\f -tetrarrethyluronlumtetrafluoroborate with an

appropri ate base, such as, for exanple,
hyl di i sopropyl am ne 15fol | owed by treating wth an

ARBLOARN B LLH ddnbDih RARKL X GarGblafhed BF 9&%@@ ¥n amdt@ﬁate
such as, for exanple, a conmpound in accordance W

Pelopepanaling reagsniasich pp foskamale tapgtipdndfoxeipmiogide agdyn

SPAIIRAE bash Sherfsnmt Q&éhlfpﬁtr %ﬁﬁhﬂ%fdﬂdé‘l;l MRS 8 RAteRolvent &ch as for
am noa(gr otecting group: A s het erocycl oal kyl havi n%

&empls me%ﬁléulrﬁw%@élﬂwedrby the @dlt@ﬁ Qf RpompRpnd laﬁacorﬁaa?eém
@sndeki ned herei nabove. Step 1 5 A compound in
accordance with fornmula X can be obtained by treating

ﬁpjppr opriately

A compound in accordance with formula XII can be obtained by hydrolyzing a compound in
accordance with formula XI to the corresponding carboxylic acid under standard conditions,
e.g. lithium hydroxide in tetrahydrofuran/water; followed by acidification with an appropriate

acid such as, for example, 1N hydrochloric acid.

Step 4
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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substituted al kyl phosphonate, such as, for exanple,
trinmethyl phosphonoacetate and an appropriate base,

wa@ /o223 f or exanpl e, sodi um hydride in an appeDpBR@BO50723

sol vent, such as, for exanple, tetrahydrofuran

fol l owed by the addition of an appropriately protected
al dehyde in accordance with fornula I X, which is
generally comrercially avai t4abl e from for exanple,
10Aldrich. Step 2 A conpound in accordance with

A compduad Xl accadanbewtlb foammle K11 gart beemaiirmg brheaippp opnpah@in
cycl

%C%{:‘:rldr%?%] 8?@3 %gf)% %%.ﬁ S&?tn%eag é}?péé&%% Cil%l% suclgl) Qs ﬁ% %ﬁe trlﬂuoro acetic
zsUUhaaszQmmweuhﬂphﬂdl@0@%ummmkdmmﬂﬂmmmh@ndappropr|ate
sol vent, such as for 15 exanple, dinethyl sulfoxide,

§@) bowed by the addition of a conpound in accordance

Wi formula X. Step 3 A conpound in accordance with

A spmpaduad X qee%é’cﬁl%@lﬂb ranla & oy bagariptdybyitieating acompeondde
éc@or%fé@@vgﬁl ﬁﬁﬁul‘é‘)@lb Jlﬁ&faﬂldb& d@ﬂatetlyomhaﬁnﬁf%w ﬁ§&8&@6r'}gtone such

carboxylic acid under stan condi tions

#si ohpampleydeaREd 1 prcordneg Wil famylaany wathe presqnge Pf&f\ned
%ﬁ’)}ﬁro@ﬁé‘tg b&rbﬂa@hﬂ@ﬁag@n{ @ucﬁ s @&%Qﬂﬁsh %B@uﬁ@ﬂ1ééet§%'3roﬁ§dndfe & the
exanp drochloric ‘acid A conmpound in
me%@med%ﬁ é@alvwct HaptEy aidcatioqeid in éla@ppﬁ@rlénsts@lrv%dUWS{ flypexample,

ikt d BvARGOIReMds i n 25 accordance with formula Xl |
with an appropriate coupling reagent, such as, for
exanple 0- (7- azabenzotrléigﬂﬂtﬂ-yl) N,

N, N N -tetranethyluronlqywteg{ fluoroborate, wth an
appro te base, such ay exanple Q’ H;
o -

| sQRLqPY =/f of| 2 gOW t h SR 3
ap rlate+y—+un allzed—eye+|c ondary anmtfe,—
su as, for exanmples a conpound in or dance with

formala 111, in an approgkijpte solvenf, s @s, for
exanpyé N, N- 30 dﬁﬁethylfornan1de 2 Aﬁ@gnpound in

accordanep with fornula XV g@n be obtai ned by
treat| conpound in acc ;

2n E\wﬁth fornul Xl
: , Step 5
app;%pgﬁiﬁé solvengﬂis o
¢ chlori Step 6

conpound % accordance with f la I/lc can be

i ﬁ(treatlng a dbnpoun i n accordanceXli t h
formula XIV with an appropriately functionalized
al dehyde or ketone, swch as, for exanple a conmpound in
accordance wi th formuhs XVN in the presence of an
appropriate bo Xdr de r gt , such as, for exanple,
sodi um tri acet ox4bpr ohydrKde i n the presence of a
i of acetic acid in an appropriate
sol vent, suclp r exanpl e, 10et hanol at el evated
t enper at ur es. er%|n Allss Aryl; Y is hal ogen or
trifluoromethangsul fonate; and R2, R3, R6, and mare

al?erelr? TAI 1? gldyl hﬁ?ls% get%loor ?rlﬂuoromethanesulfonate; 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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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 exgyple tetrahydrofuran
foll owed by the addition of “a conpound in accordance
with formula XVI, which is generally commercially
avapleatbirahyfnotiman Hibrwedoathpl additidy ofra optmpm&de'lpaczordmce with
[ I

%%Err@%) 5{ vt)}pchqg %e%erqag Sog%r}%g&@u{) egf%lflﬂﬂ)beaﬁ%'y f(Lrl eég i e é“ﬁ%
reagent such as, for exanple, trlnethylsulfoxonrum

de and an appropriate base, such as, for exanple,
R @grhp{mn@ YAcb Ak Ow D fo"f)rﬁﬁla SRl %arﬁbe%%lta\ﬁﬁﬁtby tréé’ﬂfﬁg aﬁlg’ppfr(ﬁﬁlate
exanpl e, dinethyl sulfoxide, followed by the addition
%*Ploaroemmwmgemnwb 8% f@awlwmmethsdwﬂferwworhde S 3

gt pri 1§t9 %9 Léﬂgn dsnfoﬁ%%ga%g?aﬂ}hﬁdéz ar H%Ifi‘oﬁlqa% s6REht té%ch as for

]y a co%oun i n accordance VVI
Mg camwrllsrl fxid OY&‘%SHrYéb?) arorr@f temoxyd in@ceedagee Wlth
Hagar xsiandar d condltlons l'i t hi um hydroxi de in

t et rahydr of uran/ wat er; follomed by acidification with
an appropriate acid such as, for exanple, 1N
ochloric acid. 15Step 4 A conpound in accordance
chrhpcfuﬁg [H-Hc@ora@ﬁc&rgfﬂh fbﬁnﬁlbb(ﬁj(?ﬁdaeb)l}btaﬁﬂ%@ ‘)b?' hﬁﬂﬁ&ﬂ@ @compound in
oun n accaordance wt or nu wi th an
%‘fﬁ%ﬁaﬁr ith g &’r\’lﬁéo ﬁﬂsa@%ﬁron digg epdo i i e idardy-
dohditigabenamiifih ambﬁdelmy&aahwrofhkamwuter trefldwatBy Byiliticioh Wikh an
tetrafl ugroborate, wth pro r|a e base, such as,
PBOPEXE AP 3100 RE S ISR é@ﬁ?f@% ‘fol l oned by
treating with an 20appropriately functionalized cyclic
gecgndary am ne, such as, for exanple, a conmpound in
rdance with formula I'll, in an appropriate

S 0bMiUhd irSddedidmse wfﬂofonﬁmarxpd @n bbbheiheredyhiid freatin@atdiound in
Ste i n accordance with fornul

5 25_.A co I/1c
%8‘%8?5’@6 88? frmelg %3 Vg AP BPTRICORY B AP SHELr %ﬁﬁ@@l’le O-
(A alz b ehAvriaabla- 1 K-y N K Nmeappdtmprrbaﬁﬁltaraﬂukbsﬁqratatwem an

PR R S B b reles Seee o s P e Bfats gy g with an
@pﬂ@ﬁpﬂyahﬁn&manﬁryapggpgta&af?ﬁagaﬁﬁ msgfgm?aauh@mein
SRS wiek SPRED 41 h ah SR aie Mty it Brsamal i

dintdiyl@ima@eopr i at e base, such as, for 30exanpl e,
pot assi um car bonate, in an appropriate sol vent, such
as, for exanple, 1,4-dioxane at

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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el evated tenperature. WD 2009/ 024823PCT/ GB2008/ 050723
44 wherein Ais aryl or heteroaryl; Y is halogen 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 vvlth the Oxygens to which they are attached
come together 5to forma 5 Henber ed het erocyclic ring;
each Rl is independently aryl, heteroaryl, C2-

C6al kenylp C3-Cé6cycl oal kenyl, or aryl al kenyl onis 1,
and R2 ang ane as defined dme*-@l nabove.

compoud | dang for mskep 11/ 1 n be R’
¢d by t tlngzvjo_ nd .m ce wt

gf'a XX wi th an appropria er substityted boronic
i h aggordance wi thxxarnula XX 1, s(m:!) asy.for
exanpl e,

By dicar] o kB e mesta BRARRPIG Tl Phnd Rerespen

ineédpahdeaidyt Hj O1sCealksl eﬁ(=@3R fw(hEreﬁ)Ri ngdnenlkyl; or Q and R are both

ltéx%e;otﬁ‘?pg’p?n%(ﬂ% rb% ‘FIMO B3R E’S rbe%’g ex‘g%%hnﬁésyo%%%%gfgg Plifoesther

o dsrbonainembdrad t&m@pgrcomg; atler5io hndepﬁhdmylsta@mhe@tmﬂwl &5,

{Zéélfken %%@}?Cl% n ldolrglt’ey a?[lgex e}é ?sel %ndﬁ@lt :5 ralllrar asI de %’ r?etded

lieednmbowyl, or cycloalkyl; nis 1; and R, R2, and m

are as defined herei nabove. Step 1 5A conpound in

accordance with formula XXI'V can be obtai ned by
Eatl ng an appr oprl ately substitut ed al kyI

918 %ta%c%ré nce w%h forrm?l I/?c carqge tam d bnEtreatYnl% ahcompounrd in

onoace e and an appropri a e
a&x(adpicewlth; ﬁcdmummydrth ateapprvpaatela pmstmuted abmnte cabld emétcpordance
ch a t rahydrof ura b
W d%l:(]){[}lﬁ;i% XB@r (s,:luﬁ:ﬁa pp?r Oe%?‘nllpg% 48(4 M% te‘irantlet yl ZIO e)habo lan— —yl) 1H
Bt@okdaneerevetda of or arppfoana&(trhﬂsmowlrnemm cataslysgemélraaj fblyexample
LR t?l%ﬂle%%’fpﬂos%l\lllgé){)eﬁgldlgmf({))o Tn far(l) gpp%'o%%ét% es’uchAIa olr %}pample

potassium carbonate, in an appropriate solvent system, such as, for example, 1,2

dimethoxyethane/water at elevated temperature.

Scheme 6

CHO
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Step 2 A conpound in accordance with fornmul a XXV can
be obtained by treating an appropriate

w@ymbopepanat i ng reagent, such as, for exanplBCT/GB2008/050723

trimet hyl sul foxoni um i odi de and an appropri ate base,
such as, for exanple, sodiumhydride in an appropriate
sol vent, such as for 15 exaﬂyle, di met hyl sul f oxi de,
foll owed by the addition of ™a conpound in accordance
with formula XXIV. Step 3 A conpound in accordance
whdrdin AGs al, betdOAry], canyclogkdbt &ilnsd HyR hywi olayezi definad
ele]es ol g&p i n accordance with fornmula XXV to the
correspondi ng carboxylic acid under standard
20conditions, e.g. lithiumhydroxide in
{&f pahydrofuran/water; followed by acidification wth
ppropriate acid such as, for exanple, 1N
Aydnpeindl ordceordanicawitiSfoapuld XXAV canfpoabtrdhed vy &rewng dapgpeopriately

' I | ¢ C e i ned. reat
AU Kt R R s Wk S LR R g o
WPpPPoUF bat sudosplor agmpeagdim hsiidhinas pprrgriaexavplteuch as, for

- | - - - . . .
AP R EETPE A R Sy bl n spmprrestorobaiyg afehvde
apprope ivih éoripale X XIHuehiclas geifemally esrmmpically available from, for

&bﬁ%ﬁyAﬂh?§0propylanine followed by treating with an
appropriately functionalized cyclic secondary am ne,

such as, for exanple, a conpound in accordance with
la Ill, in an appropriate solvent, such as, for

z@%@rﬁﬁiuﬁd iMNeDbrdad@e fHRARYh KarBRiLd %btainé@y. treating an appropriate
2009/ 024823PCT/ GB2008/ 050723 46 wheréin Als aryF;

oy clogropdRtRpeRassPt. tuch Y. (s cermlh ey PRz igdde med dnd
Jﬁb%ﬁat@ﬁasg,%ﬁémgfoh@(aﬁip&?&gﬂﬁl hy%ri@ BRn L‘tppropriate solvent, such as for

example, dimethyl sulfoxide, followed by the addition of a compound in accordance with

formula XXIV.

Step 3
A compound in accordance with formula XXVI can be obtained by hydrolyzing a compound

in accordance with formula XXV to the corresponding carboxylic acid under standard
conditions, e.g. lithium hydroxide in tetrahydrofuran/water; followed by acidification with an

appropriate acid such as, for example, 1N hydrochloric acid.

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
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A conpound in accordance with formula XXVII can be
obt ai ned by treating a conpound in accordance with

wo oooomobe23XX wi th an organonetal | ic reagent, suedT/a82008/050723

for exanple zinc(ll)cyanide, in the presence of an
appropriate transition netal catalyst, such as, for
tetraki s(tri phenyl phosphin Lgalladiun1(0), in an
appropriate sol vent system "such as, for 10 exanpl e,
N, N-di net hyl f ormam de at el evated tenperature. Step 2
A conp und i n accordance wi f rmula | can be §

obt aj hydrol zi nga/44a d ingaccor dapCe wggﬁ\
f cia?%nx) ng famde- a meteln X
c yst such as, 15fort“exanpl e

hyd?ldq&dlnethylphosph|n80u3mac|d kP)[hyerg@Wb '
bls(d|nethéyphosph|n|to kP)] platinum(11) in
WisHT Aris dve Ydphalegsn osyidlpapinetyanepnlfyate;fagd Rem Pr@ as defined
gihanedd wat er . Al ternatively, a conmpound in
accordance with fornmula I can be obtained by heating a
conpound in accordance with formula XXVII in the
¢ence of a strong base, such as, for 20exanple,
g aSS|un1hydrOX|de in an_al cohol, such as, for
sormpuad maserdaes Wil formda ¥end! gin by ?btgp@’pb.‘/frea%p%wwew in
dcBorae @ WHR AFRUMONwiIREMh @ ohme AR rlgeRRbé Aedr Bum
treating a compound in accordance with formula MAth
e (Rlspdslsr ndhegITgpersgos i drataBtate HRpH IR dnetad criyshsuchyagy for
@%ﬁ(ﬁg@ﬂrlﬁhen"j‘lpﬁ&Bﬁﬁé}?glaﬂﬁmqg)c of SAAPSBpried DIV HUER szséﬁ\élsl for
inth resence of an appropriate 5transition netal
caraley N -dimghplfogmamidg at devgied t@peedhper (1) i odi de,
with a SU|tabIe i gand, such as, for exanple,
N,N-dinethylcyclohexane-1,2-dian1ne, with an
opri ate base, such as, for exanple, potassium
& @5@1%@& & acbtﬂdé‘h@e RPPIRRGlL BER RAbMABY by BiedlyAsy a JoBfpound in
- di.oxane at el evated tenperature. Another
a&éﬁé@@e Wfth f‘ﬁ’é‘“]ia VeV fodhe sogresnopdipg amide iyith a mstahetplysh such as,
i"of @@h‘pl’églyan(ﬂi((ﬁfﬁétﬂﬂbhdsmlwuml&m)[@dwgéﬁ Blﬂ&tﬂeh@lphosphlmto kP)]
hi stani ne H3 receptor is beneficial npri Si

n
Rt (89 BranAEPreRy el SR RSB g dad: %nfpﬁaﬂampﬁ e %Og/“@fer 'such
treatnment a therapeutically effective anDunt of at

| east. one conpound according to formula Ic,
Az BonrSmeoIEN TeHAREISRENS Tyl i begbtatied by heating a

JORBOIRIGE b dofedhde Yy iAGERM 20K @115 2dhE Pre@dncd SraBbds BaSe, s@h as, for
dlastereoner%y%y enanti oners thereof, or m xt ur es

PRBPSotorENp hydgdtc 538 alcahnhsurics; i FerBledsmeranglt
formula I, la, Ib, or Ic may be used to treat a w de
range of conditions or disorders in which interacting
with the histam ne H3 recé%¥%¥9§s beneficial. At |east
one fornula I, la, Ib, or Ic conmpound may, f oo
exanpl e, e useful to treat diseases of thQ‘ :

ner vous4s \the Perm@hgral [ vous
card %x@tem 1 4v€ y s %
pi/nt est i nal "syst en dﬁhthe endocQ;no ogi ca

Y XX XXVII R S\\ I

wherein A is aryl; Y is halogen or trifluoromethanesulfonate; and R*, R* and m are as defined

hereinabove



10

15

20

25

30

20l n one enbodi nent, at |east one conpound of fornula
| nodul ates at | east one histam ne H3 receptor.
wo nooaptsher enbodi ment, at | east one conpound BET/GB2008/050723
fornmula la nodul ates at | east one histam ne H3
receptor. In yet another enbodi nent, at
| east one conpound of for rruzba | b nodul ates at | east
250ne hi stam ne H3 receptor: In still yet another
enbodi nent, at |east one conpound of fornula Ic
Steplll at es at | east one hi stam ne H3 receptor.
r " i ng" .
A— Iggraéﬂ% T ac;%%&ia% %ghe {éﬁ? 29&%1% %ﬁ Ined Eg)tgé'%lgéég(gnéjr%l? el,l’l
dchadact wuhtfqrmnlaeéi gith arazgn@mpsatela(stlbsmuteyl):oropouindu,_hh@i asi fon
éxgm le a %%g%%%ﬁh %%cg%gﬁcee r%?lgl{élzani‘Gﬁp Lo ﬁle ﬁ%%]elr%éngef)é)l al%ropriate
teambludn metnl catafyst, hueh 84, f@meampjmopmd(lbﬁ)drﬂemnhl aguitablegligand, such
n g Y
1\69 &éﬁlp% lqu 31%1‘?81&1(:2%1%1{68%% ﬁ%) B gm{% eas nna%%e éageegag%:‘sﬁ h'as,
ﬁof emmphulbtmasmamlcsrbammq, mﬁaraslsfoaw]sostenmmhas IfteasztmIIifnéA—
)ga%glgg Ek%at'éﬁgteﬁlg&g In yet anot her enbodi nent,
ound of formula Ib is an inverse
agon iAgibthof aspdct bfeh@mvmnen hidgec tn e nidBod da dypttong .a disonler in
i . t 0
Fhbd L 202 RTROALIRDS o 034 RIS SATRRARE
Wiirgtoddad aniBalrie oexdtod such treatmentra temapeiten] eeffrodierramunt odpt least
for '
+ng§§ﬁlp6§1ﬁg Tﬁc&fﬂﬂ%{@ gorﬁ)l];lg 10 oPEﬁh&eréorﬁe?s &%nﬁﬁkl%&? nﬁ{egetﬁgt%
Eatgguienty, aceptabaslits of rfie“mgbﬁp @u didstaorfasy enehantipacis gheaof, or
r?l&hﬁ%%‘é & of at 10l east one histanine H3 receptor.
n yet another enbodi nent, at |east one conpound of
f or mfitdeastipng sonamu%mag@maste wifh fatmilehdt, [pnelcmiaytbamiadgo treat
ergeéldE ?acflgp&pcrondltlons or !11 rgfﬁ%ré nw}?fﬁltmt@ﬁs%rﬁ%ltheﬂpﬁghﬁﬁghﬁ r@cte?tor is

ast ne co Ic Is an I nverse agoni s
eghefiial| Aglgst gtrﬁéomlg},q la . e o1HS8 corapapd oy, for example, be useful to treat

diseases of the central nervous system, the peripheral nervous system, the cardiovascular
system, the pulmonary system, the gastrointestinal system, or the endocrinological system.

In one embodiment, at least one compound of formula I modulates at least one
histamine H3 receptor.

In another embodiment, at least one compound of formula la modulates at least one
histamine H3 receptor.

In yet another embodiment, at least one compound of formula Ib modulates at least
one histamine H3 receptor.

In still yet another embodiment, at least one compound of formula Ic modulates at

least one histamine H3 receptor.

LL TS LL TS

The terms “modulate”, “modulates”, “modulating”, or "modulation”, as used herein,
refer to, for example, the activation (e.g., agonist activity) or inhibition (e.g., antagonist and
inverse agonist activity) of at least one histamine H3 receptor.

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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15Anot her enbodi nent provides a nethod for treating a
di sorder in which nodul ating the function of at |east

wor@estani ne H3 receptor is beneficial conprPeI/0$2008/050723

adm nistering to a warm bl ooded ani mal in need of such
treatnment a therapeutically effective anount of at

| east one conpound according to formula |, la, |Ib, or
lc. In yet anot her® enbodi nent, at |east one
conmpound in accordance with formula I, la, 20 Ib, or

| ¢ miyatpéheuseigbdasena aniedit carrempoundtof foemsth [inen pwerpoagenist of
C t mula |, la, Ib, or Ic may be

Atlea ﬁé?@{‘% Sar " %e[j {(:east one aut oi nmune di sorder.

Ex e mblh Wyntalunr @mhmmelt,cht kast deg @nipneddud éqrmilatlb grag imetse agonist

(% amegser\?ne staml%H?)fe%"@ arthritis, skin grafts, organ
rans and Si ar surgical needs, collagen

di se én; gl yevaotheugntaldingng nelsast engrromgowad df formulg ésis aiHmtrse
ei SRS on{]SasF@JZﬁqgs%'ﬁﬂné 3%8?%%0'3”08 Wth formuilal, Ia,

e use treat at |east one
psychi atothiec erdb@unmhe rat legEx enpplompyund oy Ghinglt d iscindntsgmake piat least

' ) not limted to, for exanple,
@E%S%gr??ecﬁ%}eg%gogér(s) and Schi zophreni a Di sorder(s),
such lagnothfeoemendamgyl, @f le®t briczonpdund toil {eembp dois de pitagonist of at

[ - D 5(s), Brief Psychotic D sorder(s),
1@%2&%(@%%@3??% 'Sor der(s), and Psychotic
Di sordalgst @@qthmmbw@n@t,@emahe deohowal of 3@ @uladb isiapantagonist of at
l%%?&%ﬁiis?agﬂ?éhﬂe@ orCogni tive Disorder(s); Anxiety

sorder(s),

such as, for exanple, Panic D sorder(s)
W t hdlmstillAg:t)mmqomla)dean picledst @f@rccl@p@sl}i ofNforthula Ic is an inverse

%gg%traoggﬁ%%ﬁme@ Qarél?i}? \Q{rt hout History of Panic

I'a, Social Phobia,
Obs e ggiother Brhvguieni mewﬂnsg@mlmd(f@)trea@tgraeh@rdee natteeh modulating
t %H]zga%]

1@% ﬁlt%g[% %g%lgasf) &%gﬁs C? e érce ndér? I ze da%oﬁ%{r@ﬁ%(aﬁ&nmstenng toa
wirgorlgwied a)imalio n@divé pugh |trz@memﬁxheéapyut&alégoﬁﬂfeh(@)fnomr@f pigeast

it od Disorder(s), such
&e% éﬁgﬁéﬁ%@lﬁ%&g rlgg§|062€ba sorder(s) (including
but rim'et Iamﬁhqr emecbmerftmt least angptompowi ip pecorsppasggihviermula I, Ia,
1 KL HEY bodseRlACh PURLINH ¢ Df sorder(s)) ., b) Bi pol ar

pr ess on and/or Bipolar 5mania, such as, for

exanpitéastBnpetnanound ipwpirddnce weth Gaesla Liwutibiios Iaveay bejusefuled treat
Jt@eagth)gec' t n@ﬁ@érﬁer ﬁ%‘&ﬁgﬁﬁ? 'aﬁ(t@mﬁ’ﬁun@]dfg e@ E‘Hcﬁlgg %ﬁ‘? are not
and BI pol ar , ymac's Disorder(s), d)
llu@éfdl 2] f@fW@repl(w)’th@Lﬁe skipgraftGergan ainsNee @raﬂ e atilrgluceirmeeds
2 S%e? éie%e%%; %{o(ﬂuerg‘ééécﬁﬂm%?s,an& Qhusexanpl e, narcol epsy;

First Diagnosed in |nfancy,

Chi | d’ﬁéﬁ@@r onmormgn i @eqeedangaigithfdimiga L kb, aoke nialy e pesdial to
&t atflé%gt ohg gsggfngmc Mg&tdéj E%ﬁ{lﬁ&g%@cﬁﬂmc%% 5%/0‘1191% Qitfare not

Lear ni ng sorder(s), Mdtor D sor
lwm«ilﬁwf@r@wr@ﬂe mswp@fe%qréyr(S) Pt YehzpiserBe Epide rﬂl@h as, for
&aﬁﬁfe dﬁ%fz%éffecf\tetlﬁgﬁrﬂé?@) %fu%i%heﬁ ]ﬁs%ﬁjde%)SBHHtPsyﬁoﬁelb@&{lgfs

Di sorder (s), Feeding Eati ng Di sorder(s) | nfancy

PrarepFsyahoHpbeHe6Y anCT P%’Clmtlf; @W{@) Duegpa qrﬁkmqab n
@Erﬁﬁfog%&%na %ﬂhﬁﬁe@ o6 &ifRe! iR, %%féﬁrrﬁn?@rdérdgf Eﬁ%ﬂ'a@ Yor

but not limted to, for exanpl e, Substance pend ence,

Samgicatsis Mendess) Withax Ameteph t%?(qn@dPlﬁ%ﬁer(SS%@tA@Q@@hObla
X!Jr%BﬁWﬂhogé{lﬁl) Q)@?!lm(ﬁg SQ‘IH@I@S) @p%&figﬁﬁo%ﬁlz Social Phobia,

het am nes (or het am ne- L
@psgﬁrvgé}o(rg))ﬂsw@@pqogi,ef{@ ﬁéqsme@éed@@@qie@(é} E’gsjctraumatlc Stress
Cannabi s- Rel at ed Di sorder(s), Cocai ne-Rel at ed
Di sorder(s), Hallucinogen-Rel ated D sorder(s),

I nhal ant - Rel ated Di sorder(s), N cotine-Rel ated

Di sorder(s)s, Opiod-Related D sorder(s)s,

Phencycl i dine (or Phencycli di ne-Like)-Rel at ed

Di sorder(s), and Sedative-, Hypnotic- or

Anxi ol ytic-Rel ated Disorder(s); Attention-Deficit
20and D| sr upt | ve Behaw or D| sor der(s) Eating

-~ o R T T R
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Personal ity Disorder(s); Inpulse-Control D sorder(s);
Tic Disorders including, but not limted to, for

wezaapbs2iourette’' s Di sorder, Chronic notor orrP@DGBR008/050723

tic disorder; and Transient Tic D sorder. 25At | east
one of the above psychiatric disorders is defined, for
exanple, in the Anerican Psychiatric Associ ation:

Di agnostic and Stati sti cal nual of Mental D sorders,
Fourth Edition, Text Revision, Washi ngton, DC,
Wmﬂer@am%)ﬂmmsalwqr@er& §®mrat2ﬁ©hnm@t® Msorder(S) anAGehedstd

%%%ﬁ%%ggl%ﬂ%g 3§ ?91{69&??{'6 10%“‘ éq[}}dlftlg Ipl%o% %mr&e?(s) LlE:h aé) for

oweplued) @@preﬁseveg)lsorw (entclvdmgdhit we llglhtd ﬂoolbse)amdle Major
]?%r&glgpﬁﬂgr%er%é a¥\5§ ngﬂ&énﬁ% ]rglesg)(rl(agf@))b bf]é‘h%)l %ﬁré%gmg Sldvor Bipolar
mmmp whchiay.ddr, examplé, d%lp@iarel\(w}mgls in¢fudes, kot isg®t limiddlgte gwse with manic,

%Qst(;\’;esdé e%?&%g n%{l?rclf %y@% ﬁdt%%ceér)] 1sorderés})],t anél adl) r1Y[00d

I()eorger(s) Ped tocaa@ranoml Mndjcm €dndtiors GlsseQiserder(y).cudessiat example,
t
@afrcofeg%k bns%%r(gri%/uﬁ[ ]5!'1 s{ ﬁ)laél%sgp g %fggcguéﬁﬁﬁgdda%c%ﬁg! %E:l(ée
weloding, <b|atmsplt hmited thgfor dempler Meotakﬂ&qlarbfélosmqmlsendrmne Learning
' t ht

BAETL1 20,00 BB DRRAR ] Qo e
Peistyomental Aisdréeais A@n@ood)v@@mm Digrupiecdielana disirden(s), Feeding
%In(ar SgaDIISO 8&?5&01} Ilﬂfan(%r E%rl%){ll(ﬁl% P]&J S[?clets &dé@é Q¢ Eﬁm %Etion

rever duced we
Igiaorﬂer(ﬁat&léﬂarbyliahted @swaﬁdﬁ) mclv{dm@a bwlneﬁtmloe)d to, for example
élfb?[%gcm%én%}nce %@étgt{ce \K%h%hélfb%ﬁ& Iﬁ%ﬁgﬁlogts%gst@cg bVlthdrawal
I ng cessat { one COHDOU
Alsclwl-talcd DMOtW(ﬁ)oArmhqammeSI (ax, Amphetaamnd -cikeeReldhed Diseflars),
to
%@’geﬁnr%ﬁge?ay%l\%g&g%g Qﬂﬁlalc\)ﬁ Yt gﬁﬂ)@& S ! na@r S[géée?&t]alsordergs)

dgenerative Disor
AgdtucinpgrintRedhtaddisdrda(se kr&ﬁbhfeRelﬁt@HE@rd@(S‘) NigitweRslted AD) ;

&%&E gsaol‘p}/(\!ﬁ'I%F éﬁl%go%je? )s,D| ta g%f?dﬂzes(l%g]pﬁen cHh15§E E)ORelated

or ex el nmer
Da@dmsarandi Serativd-allypPetick phé@’nf)lsthji@@a@@lse@DXS) Attentlon DeﬁCIt

a@ggjllsg{sﬁ’ﬁﬁfp %glllagwr 'I’:)lsgﬁfe%fé)nﬁegﬁl% %ﬂgord\iﬁgﬁ‘a%tch & \Mrteiaanlrpqé/%besny

enenti a, Hun ngton's sease

%ﬂiigpmlﬁb]@rﬁp@eﬁ(ﬁtl@#wngsw aptdigpited (oaf@exanpie, 6bsaseive-Gpmpulsive
ldérﬁ)ﬁﬁﬁif_ﬁls()\lﬁ@@% InF nggﬂtmsroﬁier ge*ﬁﬁlﬂléo@deﬁqﬁ& (ﬁ§ ;But%ot

Type ( ressive su ranuc ear pals
IPpigde te, oy eg@ragle TOWPTéqmlﬁﬁormrc hrsmmté}a%voceldwmse@@agm
ﬂé&%@@@ﬁﬁg&&p traumatic brain injury (TBI), denentia
pugi i stica, Creutzfeld-Jacob D sease and prion
di sedddegst Oebgﬁhq abpge perelietiie diserdgg lidelysHr fenexampleDgyhe
Mnk@ca@%hﬁfr% Q\sé%ﬂ%ﬁbﬁ 'Ee%go &1%& Stamgeﬂ m{?ﬁ loﬁﬂ/l%gtal'\@ig&ﬁéfs

| mpai r ment l'ated Cognitive Decline
E%R@@;hnon:d"gm Rqwipeon| W,@%hnrgémﬁﬁ me@@ﬁ@mchlatr(casm)aﬂon 2000.
Ml t i Rl &st3ak @Jn%hﬁ’d infal @Jokdaﬁ%tﬁfo&ﬁ@ﬁ?ae I‘t£ B@c may be useful i) to
post encephal i tic parkinsoni sm Huntington' s Di Sease;
) QheriBgHibeing arcsyeiht 202, srrpwpiinsiod weishidyss apdmaintchege Bweight
lgés %Qﬁ%sdls() ISG g Nyihéé é%hﬁg %&&)@%ﬁﬁrﬁ@ RRY co@rﬁ@@ve) and/or cravings
Cort I cobasal generation; Progressive Supranucl ear
(Barrdaigs sobaggs, plcalioh ABaRNPEliZHE THCEINE TR S) RonASNEH fepdiiigms); i) to
érwehm@{t Qhi¥ égrm&iléaaéﬁ 1nagceﬁ’9} %B&Hﬁ&l@%téaééat(&' o@E’amkueg) and/or
east one conpoun In accordance wth fornula I,
ijipto regdulage appgpitemmdips eftighy- t o treat at | east one
Neur oi nfl ammatory Di sorder including, but not limted
to, for exanple,
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wGedoeneses ( RRVS) ,

25Mul tiple Sclerosis (MS), which includes, but is not
limted to, for exanple, Relapse Remtting Multiple
Secondary Progressive MiltiptEGB2008/050723
Sclerosis (SPMs5), and Pri mary Progressive Miltiple
Sclerosis (PPMS); Parkinson's disease; Miltiple System
Atrophy (MsA); Corticobasal _Degeneration; Progressive
Supr anucl ear Paresis; Quil | dl nBarre Syndr one (GBS);

and chronic inflamuatory denyelinating pol yneuropat hy

( Cl DAt lea8 @At cdngmsid mnecoocblnmwﬂﬁfonmlah ¢ ttd anlcenayibe kuitable for

tlfre%I‘lgu (Ib%SIIgb,Xt 1It ? }?P%Etee fid | dgh%lgngi(og n%aInQalﬁlIé%ﬁglgﬁ reduction

@udsmvdtemgr@mwnpl ary Attenti on Deficit and Disruptive
Beha S ti |

P PRSI e M08 101 T R
@atteandrirorrsd efeilicationhyjueedaedighy igaiy, ech. smgdman(oamldﬂ)})y alarpdychotic

N e T
t o tAgedst pwicompand treacaerdarchwoh fmpbll,ria,dbsmﬂqjmmsbe useful to treat
%It ﬁIeCcl t%giﬂgurp&é% 1%9atth: I)IEI)]{QO{:I IEI():cng].a%r Ne%%%r?ehgra?\%\ﬂlgo?ﬁé?{ ﬁaIIde
lplaanq noiCamitad 4¢, fcpamnplee’dzheamer arﬂisep@r(ADhé)eaienm whop atcmd@s but

I : I
i
(@gmn‘aa Virkmegmag D@@sm(PD&r;@stEie:leme@tlp parl mnsqmstno dgmﬁnaa with Lewy

t I
@Ia ?o}%%/a egllelgt% ﬁlype aIlgeSIéegIegI-@b ﬂlﬁgﬁIteﬁg‘él&om (ALS), motor
ypedpatshi ¢ND)s Etveiviconppal demeBtis Barkigsopailiype @diDY), progressive

ﬁ%,?rsag&dl%I ?eﬁIsyVI'Pélkﬁ SYSt I)Isei'r:S I\:Ilgméﬂﬁcﬂlaggggeasp WD Rhsal

Interstiti I'n dssoci at ed
deigerteranionh, ttlrapﬂn@tlcémauerrmsy éTBIPdﬁr_neralg pugligice d rovtafeld-Jacob Disease
Egl ipIII’)lIl EIlISGScl gﬁltﬁ'fﬁ %)‘Bﬁélﬂh% %ﬂlp%lﬁnﬁ%&ﬁgflMlglrdo In%we I:r)lﬂIaﬂment

OClI ate eumat ol ritis
@é@dﬁeﬁ@t/’eﬁﬁomtqdﬁ\/l@aw dnpairment (AAMIpvheceRdiwel] fﬁ@nttwe Becline

A
S O R OSSR Sl kP
Prserag (hEN1 postencgphalisaparkioyeaisae Hontmgiones Rtegtsr afeyotrophic lateral
1 i )
RRSHERLOH 51 L A0k OORBH SO o o 0B
@¢rgmbg|s@} Deg@g@ptmnn?ﬂogrmg&{e@pgra@}c};@r Eja@@sls Guillain-Barré Syndrome
cﬁ b @R R\ i fm AR 2&1&9& Vi Relayigucibhsor der,

or pal n disorder”des rlbe her el nabove. In another
e rrboeﬁt faapitone gampjosadin agivedapentpiouiatmylnl, s do polgmese baugetul to

tfre%I Ma@t oInQNrerﬁXmﬁ o \gr 15i98rad: i %ldﬁﬁ'@ul%@ﬁ&qﬁlﬁteg Io br example,

nmedi canent for tnent of ! east one
Multiplerpigrasis 20d), W@emcludp% Petis aatdimatedios for erempleg Belgpsey

}Qérﬁﬁgfng %ulnlﬁ@gdlé}gsmd(IR?@xﬂ:Ieﬁeco&faﬂlvpr&gesgfvé Mu‘ﬂﬁ)ﬁe %/clerosw (SPMS),

neur odegenerati ve di sorder, neurolnt

@!dé’@rr@éfrProgR@qswﬁM%tm_lmqr@m(PBMS) @@@@qﬁm p sIleeaBé Frealtindyystem
Qr@p@& ‘{IIQFSA) ; e cBbas Q%e@er@Iﬁi@ﬁ;qﬁé grgﬁ%: Sﬁﬂ?ﬁﬂcl@ﬁ Patctid RAYBrin-

Barré Syndrome (GBS); and chronic inflammatory 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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In yet another enbodi nent, at |east one conpound in
accordance with fornmula Ib may be used for the

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

| east one aut oi mune 25di sorder, psychiatric disorder,

obesity disorder, eating disorder, craving disorder,

neur odegener ati ve di sorder, _neuroi nfl ammat ory

di sorder, Attention-Defici t°land Di sr uptive Behavi our

Di sorder, and/or pain disorder described herei nabove.

dtientgni deficiyd@torden GADB), aemboddafen hypeadctiViabiordenAidp enrhd

Aff%ct%%cd%fo%%ﬂce wth formula Ic may be used for the
manufacture of a medi canent for the treatnent of at

| eastAtdmng 080eamundmnrecodiagarvdidr formdy L, &t, o1 Io nohy S pebéyl to

t%?l? [?al& 350194: ac,n%r 1%510 pgﬁtdls%gieglléc%dﬂ?grbut {t %Mllltgt?todfofc' 9{3%%[6’

ne odegenera I've “di sor neu

Wiidespretdmpin At aceliteil pmin Dédciceptive pnid, IDH&nmgtblry\p@mB@m‘al i, Central

L

peniplaccd orwalgieelow bdvk panestapdrativapaibeViseed pdigrand Revic pain;

c nt : .
TR A G Sl o PR R Py e b RN ER Nl Bl
Ypesﬁstlhﬁszfo phprepitaa; Impmmlpeps§01atamtaen1falmssw@dowth cystitis
|
gglg(g{é@ %{1‘3 ré fn¥utgf tg Qlfntlgl%{m e%ﬁgéﬁ%)%{)a a?rse%!ﬁl?md %ﬂﬁi rrﬂtii)ﬂescfgﬁ)sw SPam
asmmmdnfdthl anthlat@sc Batlnl asye@atyd with dseronntirais] Panm@sscw@tquedh rhaymatoid
;Lﬁ&% mahvbactir e of @ agdi.cament for the treatnment of
['8ast one di Sorder sekect ed fromcognitive
def | din enptenibadigwhi, 2d@ir@nicempavad tolcepdapce with Brnilohmay be used
%F{hh ﬁlahufgéﬁprg ?&&E&é&a&r}/e fjf‘ois‘éﬂ% gge[t erff %?ﬁ'léa&’ onggtgmmmun dlsorder
eimers di sease. In a ]ﬁer enbodi nment Fea
siehiationg enudra, qbnsifadésorddlanamg\msoﬂdelt orYig élsqréernmymﬂ@geb@atwe
f
SRS o T A B h TR SATB R e our Disorder,
Pdgnpain dieord@fdﬁfi?rlbﬁtherqmab@w zophreni a, narcol epsy,
atte i:
pai n, M 519) Aig‘td#]gl Iﬁr%lp X%%@gﬁg a%ﬂéﬁ)&mq i &‘rcgl%gnr?e g{l}g sri;érb‘%la I% may be
wad o thmwmufa@wrewé agredigreent pnihe tnadminrt o4 eidenstens @etominpyne
t
R Rt PR SRR b My T B B s e
negrpdpgentrae efdisordes ogivinilapgmatert idesprian, Aitentivpticaoiptnddpibraptive
%raﬁglllrem%fder %H/%Pﬁdlrpﬁsdiggr g%hbé&%ﬁéhﬁﬁ&%w ty disorder,
esity, and hel ner | sease In yet anot her
embodi it ﬂnotheaﬁmb@h@@ntmﬁ @afé onpeapduidin aecotskeargide foinulp Ib may
l;qugﬁ’%ﬁthk Qla WCUK}@ ope?ﬁgdlga%{en{ #aﬁthgﬁ%éﬁbygtqeagtfoné autoimmune

medi canent for the treatnment of |'east one disorder
@@r@éatpéﬁhfalﬁmﬁl%)t@h iob¢sitE d@@ﬁﬁe%@m dlﬁ@fd@fcqﬂiml@gcmmﬂr a,
ﬁ%@gﬁ@éeﬁ%}«ﬂe d?s();(ﬁp Bé@&nﬁiﬁlfnheﬁblry éimfﬂl%r @s@tgﬂtl\()h t]jéﬁ(nt and Disruptive

| sorder, obesity, pain, Al zhel mer' s di sease.
BehavipetPisardes et pasndisordgr dﬁSéalqu heyemab®@pound i n
accorg it WolHar érﬁ’Jomﬁlle%t IaﬁeMneQ%mH&ﬁlq if QLoridie with tforrnula Ic

manuf act ure of a nedi canent for the treatnment of

magkptuserhier B swpefaqturg of epediepntepiler Begeatnen ef gddaptinent

éu'fblﬁﬁlhhezcﬁm?&e‘? rﬂsﬁ)hlaﬁﬁzr(ﬁé&(ﬁp%ﬁesnﬁhfsﬁﬁéﬂ Qa!ﬁn%&fsérgér craving disorder,
hyperactivity disorder, obesity, and eimer’s

uEdegsacraps|disorier. ppurgiatianypseny éirso@ﬁ*b AddenteptDefigi andddgruptive

@aswewmgw&bq ana/oﬁﬁaq@&%&k@%es%wa HeRAMhA. | ¢ may be used
for the manufacture of a nedicanent for the treatment

of at |east one disorder selected fromcognitive
deficient in schizophrenia, narcol epsy, attention
deficit hyperactivity disorder, obesity, pain, and

Al zhei ner' s di sease.
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In an even further enbodi nent, at |east one conpound
in accordance with fornmula Ic 30 nmay 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, obe53| ty, and Al zheiner's
di sease. 53 A furt her %enbodi ment provi des a
conmpound according to Fornula | for the treatnent of
at | dagiottlonenigidswmd ef lesebreobmdoindamccogmict iwte formula I may be
%?{ Fof %h% %angﬁ?tﬁr% I%# £ ﬁ%lﬁceﬁﬁ]én?for H‘Jt% rtr%%ln%ptsoé éétrlgalgﬁ)%etd}/sbrder Cfelected
drz begnree 'dsﬁomhnSmasleZOphmne vrermfepm ht@mn@maaﬁdut hyetactivity disorder,

ording to Fornula la for the
(%tegé’a?a% ?d ggﬁgﬁgfg(g%t%gone di sorder selected from
cognilt & tédl dlefrembatimnentmt Sehioropmpemidan acrardendeeptyfprmula I may

n fi.cl [.Sor
l?ebu%g'd Eoytha %&F&E&ﬁrﬁgf éj 1216(38 HEGH!%]D e ﬁ‘ggtfn%ltg)??tﬁ%a tfoal? ?{ﬁ(’érfler
Eh:b'f@(ﬂ fromrbgmmeiciesnt s S@bmmhmmdl mmktpd}' rygention Bgremblygerdcbvity
%é)orde& rb%estlt& a% %telpr; Al.dgast one disorder selected
ti Trentorn schi zophreni a, narcol epsy,
obesilt y/ furTatrteeﬂmdlowntd afl¢asti ane hyrpeauad ini agedrdandd wior fenyla la may
I&ﬁ%@d dfoﬁﬁllg H&&Q&ﬁ%‘éf a MelLREAE: thd %ﬁ%ﬂt lok at G nk H{s@]aaf
enpo rovi des a conpound according to Fornu
felprted fremtcpgatnwehﬁm@ﬁ 1raichllzeﬁls¢maon@0<ﬂhp§b rtentios défegthgpbractivity
e t chi zophreni a, narcol epsy,
éléogigrt %%tqa}eﬁﬁ?rgﬁ%&%eﬁ& (4 sf?ﬁpelr activity disorder,
pai n,n an@/emﬁzmn areotignent, gé@sreone Aorgpaquidl ineetorflaned Wiy formula Ta
@%@b&%Eﬁeﬂ the En%}{ﬁfgc% dr &Bgﬁ&%ﬂt B3EH Ergduﬂ%t%%’at %gmﬂk gas&der
rthe treatment of st one di sorder se
feteotndl Gogrepgriitine ddfipnt iresehizophrashia opipss pitentigmdeficit hyperactivity
Ciléf%lle; g)%E ranﬁ Aqih% §§dlsease AnOt her eITbOdI ment
provi conpound according to Forrmula la for the
t r eatlimesi analfier gmbodamentt, ap lvest dhsemnperndsie hesotdankefwidyfprmula Ib may
I%qg@d fol 1€ nflTh&HE BF 2 #Bi %ﬁh@ﬁpﬁ% ﬁ%{tﬁerﬁ 'Bﬁat%aéﬂ%gk HEbrde
anot her enbo rovi des a o
©ened ﬁnm cagmf@rediﬁﬁgertt o hizenhreial par¢adepsy, h@er@on Aefwitfrgprractivity
Glorfih. AT i G Ch PRAAET, fhgeted Trom cogni ti ve
i cient in schizophrenia and Al zhei ner's di sease.

Yet dn imotheperphddancng pbleeht prerpompeundiigiecsordanse M derahula Ib may be
ReE ﬁ’)? ?ﬂe '?Igmﬁfactﬁ% off i hl@dll:é}nefnpfor 1t'hté @re&tﬁl@ﬁtoméaspgne %so#d@@s%fected
one di sorder selected fromcognitive deficient In
seh cephve deficcenamdgehipophsnigararoslegiys attpgaon deficit hyperactivity disorder,

obesity, and Alzheimer’s disease.

In still yet another embodiment, at least one 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, pain, and Alzheimer’s disease.

In an even further embodiment, at least one 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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25Anot her enbodi nent provides a nethod for treating at
| east one aut oi nmune di sorder, psychiatric disorder,

WOb@gior4g23li sor der, eating di sorder, craving diBOT/dB2008/050723

neur odegener ati ve di sorder, neuroinfl ammatory

di sorder, Attention-Deficit and D sruptive Behavi our

Di sorder, and/or pain disorder in a warm bl ooded

animal, conprising adm nistering to said animal in

need of such treatnent a therapeutically effective

anoumt fugher3@badimbig psividsne cagrmpodiardordg or dirmglatl dor the treatment
[ . th

(gfn(éE E%S]é gl%eodrlsoirdeé saetIGXﬁe'ﬁ ﬁ%[‘k (10% 1{1¥e ([E? glgllltq? E]cth m}%h‘%é’ﬂlég %g'rcglgpsy

@syigh iltamicbruleﬁmskmrpdect;vﬂ@blesrdmy pdn,si0d d@thﬁlneds flinggse.

di sor | sSor 0 IV

di so rA eRIEn frﬁ%ﬁr SHI% (ﬁ}élﬁlﬁé)?ogf?dﬁs g?ééﬁoqoglg(?%@grﬁﬁg to ﬁormula Ia for the

titatneamt q)foam lepg onadisordan del@t@lrﬁ,opt ¢ogaitive &eficiBathiavihongphrenia,

Igrcso:f])@g%? obesﬁ}g rq{tés?l:ilﬂlg 8% ﬁe?e[cg%y dl&)trcﬁr gg{nggnglr‘@%%ﬁgﬁr’ S disease.

need AoftillSuntter tmmrn@nproaidtstveqoa;pemdl acalrdiyg offogudla lbefor the

t?(ﬁgﬁ%% I‘loa]ft leg ollegcﬁgoir%eq) neqec? %r%%&%{nﬂgec (?Jfg gHth C%IZfO?lL glﬁll, fo

nar@&EpHn gbeatty, lagsengibn defigit amemcnvmsm,sp@mdmd Alzheimer’s dlsease
psyc I'A ﬁltllrelvgn ﬂhﬁe‘? ﬁilnglrnQ\g §§JV¥ 9!:&%;091%{ acc&aﬁlg Q9% ormula Ic for the
di sor der cravin I SOr neur oaegener ati
tmagnﬁndeﬁ'at lepss lgn@cillsqr(ﬂea nﬂqurfgondq:oggutl@i@deﬁment in schizophrenia,

I o= 1.0 r
12&%(%%@%}‘, ggﬁs}r& {té’sﬂgﬁ)ra gér}glt %g&&éBI?lm/(E?o?fep ng eltﬁrd AQ%I%%Q% disease.
c 0 nrp A gillrygt fadhar gnbedampny grwdesacminmnmmmrdmg trefegmylf: 1 for the

t
L R LIR Ohe ek D LARRM oS IR AR P

zékzbfnrnfsmﬁrctlfhtese embodi ment provides a nethod for treating
at le ! r
e e
efiaslsast ene, digpeder @ﬁd{@@é [ﬁ@nmogmquﬁeﬁglpmem §chlzophrenla and Alzhelmer s
% gyroi nflammat ory disorder, Attention-Deficit and

Sr upt i ve Behavi our Di sor der and/ or pain disorder in
a warniw momdgnb@nmmrowd@mmomgom@ agaprding totFernkylbtfor the
PR PR ASF e ATl SRR ET iRy ip ehizomtyenia and
Slhpoenalissescor d| ng to fornula Ic. Anot her
en‘ooev (R anfih O &%@gﬁn@naﬂ%mg aL8hp oéxh?éécbfa % F(l)rﬁﬁisatlc A fhe

di sorder sel ect romcognitive icient

isaimenbpint it ane dienrdes bdgyl rogbenshiiye dedicreatin ﬁ@ﬂoa@ﬁm@ prd
g&ggﬁlgsstdlééld y disorder, pain, and Al zheinmer's disease
in a warm bl ooded ani mal conprising adm nistering to
sai d Aanibeedmtiodingartovfesmsthod ferdteingat fast one autoimmune
&Eb%éf‘ DRUNLGR] di ra‘%¥ foﬁgsﬁt#/ Mﬁoﬁfpyaﬁhg @korfidr ér@xf'?égt diQgr 20

onpound accor anot her’
@Wé@ﬁen@mveﬂvseﬁe@l é@lr%inﬂ@mhmyfd@prdﬁrn é&@mwg Dgficit angdRisrgpiave
Bl Pb&aFisR & ea%&/%{jpé‘lﬁ @BrELUM Lh¥io188Th Qﬂll@l@f cérﬁbnsm
schi zophreni a, narcol epsy, obesity, attention deficit
HypEaEe Y paiqandinaldn aesel of Pigh freatmerd aficsievtivally &ffeglis@mennt of

ét'fka?t oﬂ@Edﬁ&hQ@&@&dﬁkahulwnD“ sing adm nistering to
said animal in need of such treatnent a

t her apeuiheasmipdanangproyiges agneshpdifogfeating 4t deggfongpgoipgune
HUTRD liﬁgchﬁ%%gh{ég 05&1t§/ ngBHd&aealtlﬁg dlgrﬂér crihBh (ﬁ%@&ep er
enbodi nent provides a mnet for'treating % | east one
Hldegaerative|diserdsy nfqr@ﬁﬂ%@gﬁ@lvudiﬁérd@e f\uﬂerit@mDeiﬁﬁlt and Disruptive
schi zophreni a, narcol epsy, obesity, attention deficit
hyperactivity disorder, pain, and Al zhei ner's di sease
in a warm bl ooded ani mal, conprising adm nistering to
said animal in need of such treatnent a

t herapeutically effective anount of
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WO p@abe4sg3 at

30 at | east one conpound according to forrmula Ib. A
still further enbodi nent provides a nethod for
| east one di sorder sel ected from PODGBL08O50723
deficient in schizophrenia, narcol epsy, obesity,
attention deficit hyperactivity disorder, pain, and
Al zheinmer's disease in a vvagé{n bl ooded ani mal
conprising 55 adnministering to said animal in need of
such treatnent a therapeutically effective anmount of
R¢hatieaddiswdre, apdoperimdis@ada or dwarg-blooded pmkal cdngprising
.her L. V.
é?%lé%?ﬁ?l{lr{;ﬁgp (? inﬁ%gl Itlggeg kg*r%ﬁ trgatlﬁg tla?lgerafpgﬁtlcgl\@geqﬁctrﬂ)\% amgur(ljt of
@ tdastehe cangpnd @lccvrgmgdm'onn@a Bring to said animal in
need f iVe.
it g7 S BB R S ERARG L St ol PGl o mmane
dlsordée,_tpsmhmtrtcehsoaim obésire disorderosatidg disaderadrinant dirder,
I]ie[ineo%g% ?Qfat%%giryo}dey %?Lﬁig Lfle&ﬁrﬁ%ﬂs dﬁo glh A%tQIR {1%’&1@1‘[ lin{el [%sru%tlve
war mbl oode nprisrng mnrstering
Rehiaymatr Dispreee.cdd/of pesrudztlsprderr end Wmn blaodeth enmple vampaingy
a‘;%{ng?%qg% ?M%al% g%hl k&%ﬁ %reeglﬁg t%%&’%ﬁg{%ﬁ?&f’ectﬁj&e%&& of
g H@stioge sonapored dvoerding to ﬁomdit Ing cognitive deficient in
schi %A%%EI? thﬁler eHleldl t;&&fll(f%?gﬁlgthgﬁ] lfoq?rl%%%tmg gﬁ.ﬁ%{s{ &{e%gtonnmune
adm ni stering ni ma need treat
disordve, rpa]zrélwmcahﬂokqtr @NSéE tlisyrderagntiog ﬂls@ﬂeraﬂtra\hl@duordme
r?eﬁyg}agéi‘éggatﬁ% cﬁ?s%gfetn gel}r&nﬁegﬁlj ﬂ‘f{){? fdlsgrdell g’ﬁ‘etﬁ%oh ]jeﬁrnltJ Mdhlﬁgruptlve
enbo rovi des a cogni
lél@ﬁ'viemrémorqiqn, amdiai mptthmdﬁrm 4 Warg- blmdw bllntm@bI etujnrzmmgal
f
SR 0015 AN S B e o
?aﬂeaﬁt@ascommsnd:mdml@ faoede Bing to fornmula Ic. Another
enbo f
B R e P
&em do @mvp(étﬁcaqm neeldzaphregigaiaraotepsit ppasity, attention deﬁcr[ hyperactivity
&1&?&&3&3}2 érﬁlqﬁllk%nggr S%%E#Sgﬁl 1 lo&{ed Qﬁlmhl?@tﬁﬁpr@fﬂg administering

conpound according to formul a
to said animal in need of such treatment a therapeutically effective amount of at least one

compound according to formula I.

Yet another 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 administering
to said animal in need of such treatment a therapeutically effective amount of at least one
compound according to formula Ia.

Still yet another 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
administering to said animal in need of such treatment a therapeutically effective amount of
at least one compound according to formula Ib.

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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Yet anot her enbodi nent provides a nethod for treating
obesity in a warm bl ooded ani mal, conprising

wa@oimonestering to said animal in need of such PeEeBR@8N50723

a therapeutically effective ambunt of at |east one
conmpound according to fornula la. 25Still yet another
enbodi nent provides a nethod for treating obesity in a
warm bl ooded ani mal, conprising adm nistering to said
animal in need of such treatnment a therapeutically
alihfiggtiiinggo saamimalof ngtl of eak treayment @ treppewdalfcdBriaicrngotig of
t her enbodi ment provides a
Jt?{ %lf)agigén?pound acco{&ingtt%%é? lgfl n a warm bl ooded ani nal,
conp mr@thnlgena@mnmnsnre‘ndasg niethogd dprdreanrigrapnifive deGaentaf
r [ t n
&F%ghhtrﬁr %&ﬁl %]né %%%{1:%1 oaﬁn acgcglll %a%g}lrﬁlt%rﬁi% t(g %/a?d %ntgaﬂ Igneed of
s&nlmtrmnere nﬂmdlpcmmllym%m\'d esoant néathfwdt dnecorhiposad faugrding to
f&gm‘r‘lé) fepsy in a warm bl ooded ani mal, conprising
mni'stering to said animal in need of such treatment
at héffeag@tlter gahddymenf previti¢s\aenainmlinnt treafingadoghigasdefioig in

&ﬁ]ggpgﬁ) ?8 %ﬁg Ib%gdetd%n{n?a rEHllduerT]sju}g atdg‘@m%term& to ?atid &E}g% I'illiﬁeed of

rovides a nar col eps
juph Geaagne ﬁiemodéldalh'mfﬁmive amowp of ileagt cad pmposhéadeonging do
ﬁh gnimal in need of such treatnent a

therapeutically effective anmobunt of at |east one
c onp &t detaoetberambgdimentfporvides amicthod 8tritedting pgratnotdniggient in

R T
iuoh Eautrdenam theabettinal lyedldctof aggah Of afté@strmn tompound according tO
thenapeutically effective anount of at |east one
conpound according to fornula Ib. A still further
embodi sdlrftrther ovbadesenapreridirodmétrd for eatinhepenigve difisjsatin

. | . . . . . .
Sl BT R AR E AT, FAPRLL LA SEEARA f fcd of
tubleiregtreent b dwiapgutiefliyetficttve ammeni nf atdfastame berppungapgording to
nd according to fornmula Ic. 10Anot her enbodi nent
provides a nethod for treating Al zheiner's disease in
a war4wotlisl oobleltimen presildes 2woethed fof meptinglphicpiiysin @ iarmybtogded
a?hﬂ'hﬁ c%ﬁf H?Al %1 meﬁ@t?}?ngqg sald anmtalrlﬁ\ ﬁ&eﬁ%@gucﬁ treatment a therapeutlcally
er apeut| C ective amount of | east
dEapormeuaioet @trleﬁSh@letcemp@mﬁrmcardlmg to formulvét an ot her
e nboq}emthep&f%/ddgﬁeit f}toﬁﬁ%r}lqgetﬁo%rfort tte%ﬁllig (ﬂ)gslﬁl i QWaHE Bloéded
di sease 1n a warm bl ooded ani mal, conpri si
agmlrdogpasingeimigistsranato s pmimal ip nerdesd] sush trsﬁmhnttarthﬁaftm’etrwlly
Gtelvel ah‘%ﬁﬁtl%? QttIEa%?AIJeY:orﬁ?Ju%& E(fc\éﬁin%rtg Wﬁmﬁfla at |east one
conpound according to fornu Still yet
anot 1&H yetrﬂb@thttrﬁmbpdlmp@\nr@@s amedph fu tEging peHY inrigvarm-
lﬁ%&d@& hﬂﬁﬁl %rt?@ﬁ@%&nlhﬂteﬁn%\@rsgﬁd ghlgﬂgﬁqle%fﬂfrs@dh treatment a
nprising nlsterlng o said animal 1 n need

th@rewuthaaélateffmﬁve dnQUnee b et p@@aqwoefdfaéeqrdlvewémﬁﬁ Ibof
at | eag ARARr &915821%&1%&%& Ahatd fgr tfré%ﬁﬁ%'(l)‘t%sﬁ}hn akvaith blobded
further enbodi nent provides a nethod for treéating
IR edompFisiag dingrisiedng ta syd pOMNHR Aedd|ob Sie dreimerra therapeutically
QRO aflolt R GHe @bhHGnl Qcc%ﬁihr% 3 Rjr iRl 1d N need of
such treatnent a therapeutically effective anmount of
at | dastheipmebodipipporinddes @ denthpdAgr treatifegiareglepsylig 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 formula .
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Anot her enbodi nment provides a nmethod for treating
attention deficit hyperactivity disorder in a

woasoaibiseoded ani mal , conpri si ng adm ni st er i ngp¢DGB200d/050723

animal in need of such treatnment a therapeutically
effective anount of at |east one conmpound according to
formula |I. 25 Yet another epbodi nent provides a nethod
for treating attention defiTit hyperactivity disorder
in a warm bl ooded ani mal, conprising adm nistering to
sai d Yahanvgler ¢émbodasat pbvidescimdthaldommatingnarcolepsy in a warm-

lglg] ef’il Q 1I go (JJ %mgfa&rﬁ% e%ﬁ%ﬁl'!g}d%m%& %I%?c{ %?Cth tpea‘?rﬁnt a
t@ﬂ’@pﬁdtlwm leffqzntlwmd@mt of ankebdtogk cfompotmdeiammhgg wtfomntd lon

d ef i %itih ygt%ngt}{g%ﬁl%Séilnérgttpyovg(ié 9 gn%%{)&l ifori] tr%at%é‘@ %E?cgl'eﬁ% gneég warm-
ani mal, “cConprising adni'nistering to sald-ani in
rlewldd afimglicimrsegtdreinisteang hepidpental pakédofehdhashinmeet a

. . C | a
ARy P PO, BRI BSEELE T KRR
nmet haddstfllgprtlter eaqungenapltoems aometbiaf fpcurttatltlgnpﬁeqompsy matwarm

| )
ﬁ!&ﬁ?%%&n gtg{ﬂal E]or%‘ng)rlt\é\@lg gﬁrglgg%gggé)%gld%lmal %\%g?({ (%f‘élé&%%elgténae ta
therapranaye affictiad dnpovef et tepy encagmownindokcading wdetmudmle.
ComOMIACEGARI A oL R e ARG STRRLL
blewdadl atbinglo clexdpriamiz pdhipisgongtol sglldraglnahmnnutftfemhnqamn@al d
%&% 1ca|112 eﬂrgc?‘ige 8}(10 &fhclt feglset\ %Lé%g‘fepo@ndtatagorr&gg%tf{o% dA
ectl ve anmount east one conpound” according to

f or mXetarjother embodimqnt lanmlﬁeirmjelmgkfdn treaig plrlpindéegligase in a

?ode&) Em;ng 1n a@fﬁﬂnﬁteﬂh f?)rsgig ranilnﬁl & Jps{ﬂ!h%%gﬁ%nt a
ani na con'pr a mnistertng to sal ani ma
thereptutially uﬁh:nw muméqvftat kast Ongt dvmpapslciadihg ip fefrfubacai ve
?g? URti 9kt a%{)tlh%rl%ﬂg)te)(tﬁﬁlg% gfﬁiﬂ%?% thgl& ?ng :jt_]lgé.t{lllg éx\}z?l fn%'}’g‘dlséhse ina
w*tlﬂd@bdﬁ@ rnimpleedmipniging agrainistedng orsdid animal i@ naet efistdhgdent a
<];allg gﬁ;ﬁ:lﬁ've?‘ érﬂ(glnﬁgfyt [%lcls% bl (!0 oﬁrﬁl a2 r&%n%{&ff%{uld 18.

nee treatment a ther ap utica ective ]
anmour stidffurgter probosgiimei eromcﬁﬁduﬁhlodaf@ttmadnm@hh@mﬁro@r dregage In a

\lVQ‘m lﬁb&d%& Lﬁlmtllu&}ngﬁirsmg g@?q S{Eﬁﬂé togglg\éhlqﬁ§]6l é(;ﬁ;&efggﬂ t{'e ent a

treatin a paln In a warm anl
boapaiiengifecdng amemeef ah fpast onasepimporndi agedrdipg torferalaole.

such Anbofat kiRl [;}9\;1@53 %%étl‘é)ﬁlf$r%re§&1£g%ﬁgﬁt}6ﬁ d@ﬁ@ﬁﬁberg&wny

at | east one conpoun accor
Gyvades iyodarmetieoded prampla eamiisisioe déndiniisiipgio shid aamwhmmm:d @ﬁuch

éé%ﬁﬁ‘én?éth%ﬁﬁé WA R rreRNE 2l ! bt emletaﬁ%né QomJoeﬁd &zs@rmag & formula 1.

humans and donestic animals, suc for exa
dogs,Yctanogher gmkpdiveantergvidesey methodfortrdating astepsisei ‘th}’p@fﬁ@l\’lty

(Y}Q)rr&pr lﬁl é)\ggﬁldol@rﬂfeﬁr%lmbls c@nﬂ?ﬂﬂg Qdmlmstermgﬁﬁ%‘éulaedﬁlmal in need of such

enbodi nent provi des the use a conpound
fa@émnaathe@pwﬁ@qﬂweﬁﬁmﬁ amqyf Oﬁ aﬁéﬂﬂﬁ;@pe compounworélﬁétqﬁ@fmula
gnbodi ment provides the use of a conpound in

accordance with fornmula la in therapy. 25Still yet
anot e yeirmbeiaerrempdipesoraradss ¢ Rsthgd éor grating ebensieuariicitn

1%&)@19&%9 Ao tiR 2 mmioadédgninﬁl,tcbﬁﬁﬁs%g administering to said animal in
need of such treatment a therapeutically effective amount of at least one compound according

to formula Ib.
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A still further enbodi nent provides the use of a
conpound in accordance with fornula Ic in therapy.

wedovamseyen further enbodi ment provi des the uBer/cB2@8/050723

conmpound of forrmula I, la, Ib, 30 or Ic in the

manuf acture of a medi canent for use in therapy.

As used herein, the term"therapy" also includes
“prophyl axi s" unl ess specifically indicated to the
contrary. 58 In yet another enbodi nent a
conpdUﬂﬂfmﬁwa@ubnwammgmmMmhnhohmhman¢$ngamnmbukﬁﬁd/or

ﬂCy%era&{Vlt? dlrggr% ﬂﬁ eas%‘ﬁ de%%%%%l Ec)lllngrnsl dﬁiﬁl%&‘n%tt(% éa)ali]d 'c]nki)mal n

one conp

lmﬁl@d b@uch Eeamagnt bt—heatgmtlmllsrteﬁe@dfe ewonou pf @ htaktype compound according
%% | j.apeously, sequentially or separately with at

ﬁ one other pharmaceutically active conpound

S eI eo,ﬁtne‘dhelf anaddintet (56 0llds@wnatlgd for treating(a pain disorder in a warm-
j [ I

tgsrﬁdte? I%B{.&? z?o%gb%%mﬁga{ﬁ%ﬂls%%ng {5)85519 g&%ﬁﬁp n%eecf‘cgf%g&rt%ﬂn{éﬁt a
tbbr@wﬂupqraameff@twdas@lpt a"mt least om@oampund admrdm@tm foieula 1.
escit | k. .

ot priafaBae! pod S ARHER o hedd¥G! e SR SR0R: o warm
vakéz@pahenmmmm@a@pmywnmgwsméﬁmn@dmn@mi@bu@mgﬁmweta

ggﬁl ti.ne,
tﬂgg[%]% 1(,Zalllggffe (%) glrﬁélﬁ{ %1] ea't E:gsg P{l Iph%%na’cc {0%%?3 Ila
t hi ol gxtendther, enfopamyhtwm@ﬁa mgthod far azmhe me)am dlsorder ina
- [

BB R AR S N P BTty ggoment
ﬂltrewe@mally effective grngunt efrat leps pahoiipesnd aseretimgt, fofrpya 1b.
exa

ben g.l&ssgl)l(ll f%%}e? HJBldelmger%a 1%(11dpsjcagr¥1%56r:r&a fglé tﬁel%ﬁlgé]é”l%nggigorder in a warm-
bded prioatagdnmeising etrenisphnwsaid heidiabemeedimech treatment a

%;r\c{ Héag)g %ffec%w&}%dn%ﬂ at lehdt Hfi’é“%ﬂ{}%ﬁﬂh%md?@h%@%ﬁ&% Ic.

| oxapl ne, nesori I ne

ol an ilamerﬁelbomentpéﬂp M@Unrélooql@lrapin@hapu mﬁemmaélh@ srstikg iaglidiag, but
Iﬂ)l?ﬁﬁ]l}‘t!i(ptldt %{ B&'aﬁl fe ﬁﬁ Gs arRl' (ﬂ%étféea mfyiso%h? gaﬂﬂqee dogs, cats,
queti api he, peridone, sertin Piri
wdpeoed one, thlorldazine t hi ot hi xene,
{11 T I RERAZI S dintchd, FE LA BRodAhALPRLGumA! PT Of C
aci d, zotepine, ziprasidone, eqU|va ents and
phar raetet qehgHimentprpyiges tfiles@mﬁa( wnpo@ylrie ageerdatyg Mithdgradula I in
& of ; (iii) anxiolytics, such as, for
exanpl e, al nespirone, azapirones, benzodlazeplnes and
bar bMeumﬂ@sem@d@mﬁnh@fowwrth@;@aﬁfﬁ eompauidia aesiordapce with formula
aliphaz am bal ezepam bentazepam bronmazepam
brotizolam buspirone, clonazepam clorazepate,
chl oSl azt@p@tmrd:élbowlpma)z@mbrmhe @Feazf@pamm@éﬂra%@l)rémce with
&gﬂg?ﬁﬂhﬂk;Ppltrazepanl flurazepam fosazepam 25

| orazepam [Ornetazepam neprobamate, m dazol am _
nitr e?z%l;ﬂémtheb sbasiyagnt prmldzsetg%nme oy m&nﬁl inpagqordepea it
@Hﬁhghgggmﬁﬁ?acazolate trepi pam tenmazepam
triazolam ul dazepam zola am and equi val ents and
phar netauevee irthg catbpdipnent pss@fn%rs theyuseefd campaimg|of foapaly L, Ia, Tb,
(grh@fnqgéc manufacture of a(ﬂléﬂlcaﬁgﬁﬂf&%@é/ l t%s such as, for
exanpl e, carbamazepi ne, oxcarbazepi ne, valproate
| anotAsagidsrein disa %’@n(‘hefﬂp}’t st inclvdes dorondtrianist wiless specifically
Rlibasts i dewarfnd equi val ents and 30phar maceutical |y
active isoner(s) and netabolite(s) thereof; (v)
Al zhei mer' s therapies, such as, for exanple
donepezi |, gal antam ne, nenantine, rivastigm ne,
tacrine, and equival ents and pharmaceutically active
i soner(s) and netabolite(s) thereof;
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59 (vi) Parkinson's therapies and agents for
the treatnent of extrapyram dal syntpons, such as, for

wez@upbs23 | evodopa, carbi dopa, amantadi ne, prardpeBeds/ 50723

ropi nirol e, pergolide, cabergoline, aponor phi ne,

bronocri ptine, MAOB inhibitors (| .e. selegine and
rasagiline), COMI inhi bi tor%%’(l . ent acapone and
t ol capone), al pha-2 inhibit anti cholinergics

(i.e., 5benztropine, biperiden, orphenadrine,
pr oc e ydtdnatlesr embetlimherit h esaypived indytdrdandowainfomeuln & Uptialked/or
i nhi . Ni [ I St
L R e e
foxmdel. $y th dvdse | rancbeadminiadrehtoscaredthp bamnirageudy, sajubnyially or
s%éz%rl?t;fﬁ r\ﬁ}l‘tél%g?%sé §%eh %eg B%Q&Q 1<!ah$ QC%IX/G %&Sﬂ’oﬁ&i Selelcted from the
falloming:i pt an, anant adl ne, 10br onocr i pti ne, but al bital,
caber 0| I n . .

\$ ta}’l{l% Iéers]gh% Fé%{ ;}%alg)p 8&%% r%omt%iaﬁfler aIBftrgg}lllmg,e e:moxapme,
lplpmwpeoualoerann cleaiprinpina desipraping, doad:p@n, dlaxaine.icpditalopram,

. ival .
ARl P S, BB AL sl B Elb B oy
mh@m@n‘ea nortriptyline, n¢fgrgoidprie, roxekies, phearlape.asqtrigplite, agieltdoor
0
A o R T A2 St sl o Sk B Prpsompice,
teazudomal temipsanaing Vilﬁ@ih?anmambasnmvelams yndadltamﬂeeutlsdh’@w@)lsomer(S)
&gqne%gﬁ ghgrgélfs) t her eof ; (i x) urinary
ncontlne ce therapies, such as, for exanple,
dar afl@natipsychaiceysethomwi fnleexamalemaﬂ@’idw arippragnicrasenapine,
y e
R X A S
dlbﬁmam; diyalprobx, dropelided ﬂuahmazerquhameemlsloamﬂone loxapine,
1 els)
PR EA Y BEAUNE phBRIEE SRt iE AR
N@nylbl}ttdmpbredmegaim@nmmhlome@@@erwthpmg@bmd@ne antindole,
al ( d
o R B 0 LMo R B TRL (bl
tahweia piidgoteping Hipsasidofg andgdaivpleets ansathemmeeubical tygdiaverigomer(s)
%dgﬁegjbgﬁ]t th@r%&f i coxi b, fentanyl, hydrocodone,
ormrp one, [evo-al pha-acetyl nmet hadol, | oxoprofen,
| umi (i or¥iplyticrepeh hsifon exantpis, Alagkpienc, wrapipich benzodiazepines, and
S R e R R S i S
lrihlaﬂmle@rqt@dpmybvé@tqnv,@lqngmn(os},qrazamﬂe welpulivgeiorEe.s)
i i e
e doecgany Sy, (RO Bnk DRPAR, E5a B SRARDI
latalzwb@r lormecidzepaa. oisbipbemate msﬂmplbmt Bifrazepram XHC R feazepam,
QU ARAT REEARbam, %ﬁﬁ’é}'&ﬂed@acaz‘%ﬁm& E8ipddY, Wrdz&ant {rfa&%f-? REdRzepam,

chl orazepat e, eri done, ¢lorethate, dexcl ano
w&eenapl, emh eqélsleerpﬁs mdmhermaswé@ﬁbwmfevw@r(s) aag mﬁah@ltt@fs) thereof;

f1 ur 8z ¢ RABonahdh& DY I6r exﬁ hﬁzmmazéﬂﬁgr%%ézgﬁne valproate,

mecl oqual one, nel atonin, obar bi tal’, et haqual one,
lneliagaingr abancem: donaRate; @@bﬁmteélosw@é&l apfh equivalents and

RERLRPAD Rlive 1E’c§ﬁér(§Pén'a‘%neta{BB§t@@PﬁE@6ft al, propofol,
quazepam ranel teon, roletam de,
(v) Alzheimer's theraples such as, for example donepezil, galantamine, memantine,

rivastigmine, tacrine, and equivalents and pharmaceutically active isomer(s) and

metabolite(s) thereof;
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60 suproclone, temazepam triazolam triclofos,
secobarbital, zaleplon, zol pidem zopiclone and

weouveadsent s and pharmaceutically active i soneP¢EHBaWE/050723

nmet abolite(s) thereof; (xi1i) nood

stabilizers, such as, for exanpl e, car bamazepi ne,

di val proex, gabapentin, nPtrlglne [ithium

ol anzapi ne, oxycarbazeplne quetlaplne val proat e,

val proic acid, 5verapam |, and equival ents and

phar fac Bukingals thergadsiavdagesiv fiertifesicatmedt ofek@dpytantidy symtpoms,

%J)g}ggs F )8 examﬁ)tle levé&ggx)car%gﬁad 5%?1-;1&}?&3&{11%%@(0%% E(Fplrﬁ%le [jé)rgohde
@hggqﬂuhle,t appmprpgllny d)@ng@rlgt,megMA@ﬂmb]nge Qjess,elegme and rasagiline),
%SOI‘ E}Pory (? ¢ tacdtpgﬁ)é z}{lﬁlt(ﬁ%ag{)ﬁezx%%n% %ﬂﬁbltoﬁsa Sntlchohner& cs I(l €.,

I on, etion
@attr(@iry: lapmh/dgr olphawdmg: pecyriding rmd trlhexyphemdyl) dopamine reuptake

1%9?13& g\ﬁ\v/lfggtagt\rég(gmsgpN%cog\? %%t? %1%{119 \I\§ %EC ﬁdllélﬂlﬁl%’rs of

whusnal nfttiChyide synthase, fndvejuitdenteqne lpharma@gemﬂs agiyefisgei(y) and
| t ted di d h f
e B Y e aruge, i nsul i n (synt hetic i psul i n
anal é¢guewsigraamedhayrpads, sl ash{op exagipje elmottant dnesedaee
gl &

S B, B R0 SR AL B i i
@mtrlmtas pergdidegramipte]e, PRI, pmalitahdsumatrg)mlmltﬂptan
katsaﬂ Sind §(i]111\ta?er111¥s a4 ﬁl?a‘?mac%?&l’aﬂ# %Ei%%fsg$érgs9%®%0%g) thereof;

agents or* exa I'tor
reduéﬁab@mﬁsﬂwhwws@x@rﬂrm®@hym@ldﬁany% woizmzyEY A5,
IR,
RN BBl B0 (Bl B R MO b Rubihpa s
MGsmnmnbMb@waﬁﬂdngﬁﬁhﬁdﬁmmﬂm@w@g@ntofsuch as, for
exa S
CXATBh S oA s AURHESLS BT PS i, SABLERL BB o,
felvokass urelmlrm@b doppaniioh oaywygmnprgplvermemﬁpa@ihﬁ@ma s@nﬁbtan
{?El?eﬂécﬁr{e L1 Qh ‘%‘o}?&zoﬁxq 't&ﬁ‘%o?ihttgﬁ rodind) bt hf\‘/bl‘é @&l
erivative, Includin oW rel ease an rbi nat i on
mhat;@hsreltt@allyaacpwwmr@} od nmbpbtgﬁwthermfo buc oI an
anti g0 A t
y%i’%@tﬁ{c ggi%Q?eQ{ﬁégasugh{ Fok angﬁalle gab@ﬂanﬁﬂ Hdoc‘PekPﬁsﬂrEéébhn

thera exanpl e,
i eatiedontypad pbarpesptgally baiyF Bpmeits) a@fbmetdqulutﬁéS) theragf;

%pyﬁo@&bﬂ?ﬁe RQR (R OURE & SBSLM4fp] esé(éfetéops'i@ coie‘ﬁ{e GUBIRAE

lotensin c nvertlng enzy IbltOf an

Aergionb eyl ihy dioesleps, by dremeraboni lsto-alein- @W@r@fawlcloxoprofen
IQ}HQQA%Q{b m@&n@in@ %ﬂ%ﬁ@ﬁy 1%81?;19& %aﬁxjo éb}‘gt a a np eﬂa@acetamol

arenerglc bl ocker, a mx renerglc
ybrsEkhene, aﬁe@mbewéqnganﬁl gathlwﬂar@tld equalakenig ané plagpmaskutically

%thlgé:lg&ﬁer s?&dﬂeté‘ooﬁﬂefgs:hl%reof a saluretic, a diuretic, and
a vasod | at or ani n concentrating hornone (N(}ﬂ

modulCap opsomayn tpapiescad padaiverhydstias. g¥ch agrorgxanplp, agomelatine,
JIREH P al FREH! eﬁ’ﬁo@ﬁrbltﬁ H%Bﬁy%{%ﬁﬂden&%éﬂa{b‘?t@r %Qﬁ&d@rﬁ&al hydrate,

protei n ki nase (PDK) modul ator; nodul ators of nucl éar
eseenr dhlorazgpate slopérisione gleragiags; dpxgiamo FxaRzo RXResZ gre 0B

§1 eta%ﬁ%‘)l% ﬂl;fghepz;n %ﬂgetml Wepaﬁl 9}@/%@ F%necloqualone
transmi ssi on- ul ating “agent, such as, Tor exanple, a
Belptagin, m@hg@r@tab meﬂla@@?v@@ aridafiupmidazolsm, piggRmpte, pagoclone,
M{O@%ﬁeﬁ eﬂeﬂ%er ﬁ%sﬁa&hﬁtal ngpf}ot aﬁazéwa)meltéon roletamide,
nor adr enal | ne-Serotoni n reuptake inhibitor (SNRI), "a
nonoam ne oxi dase inhibitor (MAO), a tricyclic
anti depressive agent (TCA), a noradrenergic and
specific 61
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serotonergi c anti depressant (NaSSA); a serotonin
receptor nodul ator; a leptin/leptin receptor

wonaaloatses ; a ghrelin/ghrelin receptor nodul at PE€T/GB2008/050723

DPP-1V inhibitor; and equival ents and pharmaceutically

active isoner(s), netabolite(s), and pharanmaceutically

acceptabl e salts, solvates, and prodrugs thereof

5(xvi) agents for treating D, such as, for exanple,

anphet am ne, met hanphet am ne, dextroanphetam ne,

ﬂb@ﬁbﬂ@tdﬂtﬁ@@pametriagdlmemﬂqum egcobkaimb tzhlypph enlpdamezopiclone and

t. y active

ggleht? 1§d ph 121% &[ql%%léraac \I;l: 18(311%?(%)6?12%{6%81%9 (%%%I %f) agent s

us ed (1i0) moedttalslidsst suck es, &lywsend, sobaheszeping dpyelphex @abapentin,

u 0

lrglggtln éltgngllg]l lanz%p(%f?e Sﬂl(cgi%aze{ngg l?fg‘néﬁg}%? %’algpdage Hé&glc amfl

eppay)l; and leqmtalermEragd pharpeepticelly agonissing(s) pat métatiolite(s) thereof;

agoni t

aco ITFS)§ gg é)tesg&qhbe?%ﬁeggs%%gs ﬁ)l‘r 8)%'%1 : haer}{ (E})%Epm (]rrﬁ%g%ﬁa’t affect energy

exptriiadiongy cohyals cetaneagogerabis raucogrmolysin dipelysis, Viabgntsss, fnd

PRGLIRCAHLLGAL b AR ehuh PR3 e%nﬂnld%%&pﬁé b 86fhms,

ar maceu

@@ﬂﬁdmnwatiMévpdemplkeoyrebGﬂ mocbiwb"remalowanloms dWSI(ﬁL@E)a and low-
formula I, la, and/or |Ib may be used, for
&M%}éﬂ%u n’the ampunts indicated in the Physi ci ans'

Des k (Réf&@reemt@ agPDR)sciol ingsatoigtvbesithy g@O@G@delmrdﬁeszl sipp ag rier

ac T glregﬁ %@{n)ﬂ\eM ﬁ{ﬂﬁé, #nos{rﬂ%u(lgﬂﬁ}lle%{: ﬁnsul%oegggl% g&g)( aﬁ] antlhg;peb%lycemlcs

@end ¢ divele@uhtdyyrandial glapgse mgahorsnil tlphi- elutqsrdafceh@hlbltorS) PPAR

ng“lg%ﬂ%tllgl% y}ﬂi #SoSélglfo : f;(r)S ?}E ﬁﬁ)’le PPAQ Plgﬁ@ g)? gﬁ‘pulq Q%I)nhgesulfonylureas;
chelcptyrt btveri@orpoass yahsis, fpnexampbrldlahxms ol H Gf GrAmgHiectdse (3-
1 roxggtmé (1;1915 Lo bz@ red st S ﬁl[n%gmj dJt tﬁenﬁalfb(ﬂE 9318) {rarﬂport

ntioral phar maceuti cal conposition by any rout
jystein (i Adlginhibiter); adile béidrbindidg tesin; lﬁlbraC@ﬁampi;t@mg@gqitlsych as, for

éxgltnFl@ MRS 0"f1 llé/les s aiﬂ“o? %@é’éﬁ%é’l &9@ (‘r;tﬁl)l}es?feryl ester transfer

I ntranasa epl Yy, | nt aperl to
prmemhtnhtbrt@re p almlefterql Absoepiiem angadoyist; p MﬂPa(mn@@samlaytransfer protein)

%ﬁbﬁgrr %g&ﬁl‘&ra@ﬁ%}l&dtl@y rﬁcﬁdﬁnr%esmeie e%ﬁ& !:(ﬂl%nll PBI?pITOH&ItS a

joln I'n one & e route o
@d'mstﬁfr% eamegotiesh pfobues:ah ayti-coagle avrmeshy fity acid; an anti-obesity

ﬂh&%g{}ﬂ%ﬁ%y lfér’l'relxélmple mbutrﬁﬁlm%gﬁén‘?&ﬁﬁn\éeorm%&)rogﬁ)ﬁl {pﬁé(ﬁqﬁk @nd

lor lc may det erm ned
Byigking g a@tmypfrrtean; bish ag. for cxarepl¢. ne h@@@smmﬂmfnzyme

@@% HHIPYR BﬁglJtQ{sm% lantQ%onfs{ g{ﬂl(ﬂ'%&@c glgcgcep A Blgha

about 300° Kg/ day, preferab I'ess thanh about

y
W@M&@ﬁkeﬁ fnb%ia arfrengreec Wlesker, mijed alpha/poia pdiencrgan paker, an
édpéiil'exgﬁccgﬂﬁllulagﬂ vided C%ﬁa%iocﬁe%eamlﬁﬁ )510919& %gsgluf’e@i@ léflﬁﬁetico fnd a

human are from about 0 (for exanple
viesqdilgigy; kanadinyedgeningting hprngse éMEH\) @Oéld@fpr@ @mHP}Sémﬂ@y
Iﬁgdulator; 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



whi ch can be admi nistered in a single dose or in the
form of individual divided doses, such as from1l to 4

wo 2omem24323 day. The specific dose |evel and freqoeBeyws/ 050723
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of dosage for any particul ar subject, however, nay
vary and general |y depends on a variety of factors,
i ncludi ng, but not limted % for 5exanple, the
bi oavai l ability of the spec ¥ic formila I, la, Ib,
and/or 1c conpound(s) in the adm nistered form
seett@bgfid antiddpadssani (lNﬁS s34 a keoighin r@éptaoth)cbltatcmf a legptey/leptin receptor

i .
%Qcﬁlﬁtgr z? gﬁrg{nyl %Eeqia réc V\éﬁ@f (%(Rl’lato% 159% IY} %hfo?tﬁl? gtg({]e e%,(lﬁl)glﬁrgs and
IdlaenacaﬁlcaltysicsvﬂJFCeMrCS) modlholac(sb tndmbammhagedndally stcepteblosts,

drug conbi nation; and severity of
{Oﬁé L??%g{lgéﬂh%g%fdl tion. 100ne errbodl ment provides a
phar l(raa)e edensddr toameosPilD oncleonfor Bsimply, atpliceasie, one
t .
R, ARG o R P B o R R Rt
mvd;tﬁhﬂ;rané nttmdllelm rhd provicdesally phae veoe(s) artdahetabolite(s) thereof;
nposi tion conprising at | east one conpound in
accordance with fornmula la and at | east one
phar ragie wentsausky todreiepbsdnceatusy discadersl Bepanlleoee, ehid wignitawal,
arnm
é%cﬁ &Eggo?tg{agﬁa@ggbtgﬁgép#ﬁgﬂ%{ﬂt ﬁlggagt s E% é u ngg'g&h% dgﬁd nasal spray);
lamtmf:réamc&epm etghmfst@,mmiahagomsra,rmd attagoaatst (egnearenicline);
o C t

ROBPISRRE Bhbrifh) YCARRERY 88 S ALDLED ANGAL, il o
@ivplost tidyhacoupitics lyragtietisdnga(s}t anﬂ@lembehte(@mwmfd in
accoﬁﬂg%o%e \(l)\fhfelhphfaﬂawn@alk c@\%%on?]%odnﬁa@ P%Hl‘f)}:ﬂyf:d in combmatlon

phar maceut | ca acceptabl e carrfer an uent
Witiothh ecrmmmﬁdqf rﬁfmmtlla;iﬂ@,\ﬂndlfelslbanayéle herd, foopxamplaini thtganatunts
hEeaky 0% i SORACDSAUBELEL IS EORRIHY fo BT Bhe o
In sc |zoph eni a, narcol epsy, obesity, attent Ion
oeinpyiskillwyheracti vity disorder, and Al zheimer's

di se | .

adri 1 SPaCRy LT BhEORAE L ARUTR i, 16.2GRE! S be paminiscred by
a0y excpprestittable fohthe perddion itclkd traaedpdyuéht dap depsodyr ths fvagtiey of
RRRIAPEHT, SAlie BIlSkfoKg, amount of a compound

accordi ng’t or nu l'a, Ib, and/or Ic, and at

| eas ﬂomeurﬁfﬁérnm@@dﬂnpwnh {prele &de.dblaad/erle miag be aggintsiered in
tﬂé k&ﬁ%}« a conventloﬁcﬁ %ﬁ%@@uﬁca? 9(111'1{%519 F%?%bﬂté ﬁl@lludmg but not

conpositions include, but are not Iinited
lemizadip.dor ayamplerogallyt inttrayseulardy, Spheptgndopsy, gqpamuy e@ranasally

%?éﬂkz%ﬁvra %ﬁt%ﬁé’a‘il? 1nt§‘al?1%r&%9%ﬂr&v@ﬁdu§l§ mt?’Qlll&alﬁz solid

har miceut| cal onposi tion, pharmaceutical 'y

@E@é@b@m@@éﬂﬂb’i asel énjganing iwéRethe I9UEs. ar e not | i mi t ed to
for %Modlﬂ{enﬂ %@?&ut@&%dﬁ&ks&rgmonqg oﬂaﬁ}a%{tra%'h%uélﬂl %u
and m xtures thereof The solid carrier 'can also be a
dirpyeseglarlyi | avori ng agent, sol ubilizer, |ubricant,
S us pendic ORI 8RS unt RrRghi1a Ielgclgpﬁlwo@fc' e H&Et@frﬁlﬁéd by one of
and/or table disintegrating agent. Suitable carriers,
@dinup ckif] diethe prigtand melugestexprp ry@gsag@am(fl@ps f@r)@atﬁgp@al of from about

BB %@ﬁg@g/ﬁ%ﬁ Evefe%%@s%'tﬁh@aﬁ&& Qﬁ@ﬁlﬁ/kg/ﬁ%‘ f a sin le dose or in
| act ose; sugar, PECtI n; ‘dextrin; starc tra acan

orein g Iformedf IlflﬁillVe@}Jé digider} dpsesc Exerenigreptags are@nrslfprcﬁ@@dulhhuman
drOWoBbdd: 1% Yo for €Lk, ﬁ)ﬂtrﬁggfg of%egly m&ﬂtlﬂﬁ“ 8&ivt B&ﬁ}ﬁﬁfld per day,
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A powder can be prepared by, for exanple, mxing a
finely divided solid with at | east 5one finely divided

wa@ eowoeusas of formula |, la, Ib, and/or Ic. PCHGB2008/050723

tabl et can be prepared by, for exanpl e, m xing at
| east one formula I, Ia, and/ or |c compound in
sui tabl e proportions mﬁth a har maceutical |y
acceptable carrier having t necessary bi ndi ng
properties and conpacted into the desired shape and
whiglecan Ae sdipposiddon y siogln dive opmelxafioad obiydividosl dexderdbses, such as
n one conpound of 10formula |, la, Ib,
%7 @4?&ﬁ%%?§%ét | east one suitable non-irritating
ex0| ffhe Frecitfih dbsellcs/el anddiiegueaty ofelosagt far empertatilar sabpat, however,
|, Q.
N e
@mmplertbe blowmzhbahw OEtbcrﬁmcnﬁd ﬁuimsl@éﬂs,dd antyer keicompdtind(s) in the
M1ﬁ1§[9reg' 90%91%&%) tlgi!) ﬁ{yl'glg len %P &5 01? SHLE e(lllﬁ(‘; R rmula I, Ia, Ib,
convenient sl zed 0 CO hd
adlor i doynpoEdEph@icy, ago,rbociy nglat gqngraléoeelitkp P&n arsl digtof the eybject;
GO
Biﬁj&e A4 ﬁrﬁlgiag &JIAIEEF&&?IQH raﬁ og%rgegﬁtg@é%bm%%? eﬁld%g\fe%%)’ of the
mmxmuwesﬂmbnpolyethylene gl ycol s of various nol ecul ar

wei g . t I
1o SRS B EbVARE| sk uRl BN R0, Syl
tvutpowrrdan pgrprdanggintidonmyla Kapd atelmmuie@harmtqmtw@mgcceptable carrier
SUsPsnsLens, and emul sions. For exanple, sterile water
or water propylene glycol solutions of at |east one
conpadunther amtadiosntangeeswiphirmaeutiedl gorhpositian cdniprisin2 @t least one
- N TP\ e W)

&)ﬂg{o‘%{)dl I!é g?cglﬁdgrbéaer\xgﬁt o alfhaigg%eﬁ :Tléél%tﬁ)gl% &%ﬂ?o%ﬁﬁctah;? Qc%eptable carrier
adpddicni ons can al so be forrmulated in solutlon in
aquequ I
ol ut) e bR ot Bl Amngation EAGHS cost o
@impowidvin ﬁgﬁoailanqee@@tfomw@ loanpwuendt dnn pla@mmedmaﬁbawwthble carrier
Lﬁhgﬁb la, Ib, and/or Ic in water and addi ng
suit e 2500Iorants flavoring agents, stabilizers,
and/ dy stilHinthce ﬁplmging@@pppgidg@gﬁ rhesiaceudical composaipg e@prising at least
(3‘1'& Eoﬂng Ehsacf:(g'} an@d @7 th B 'Icc‘%nrd%‘ﬁ fe%@ a%c&ﬁi@:ﬂ@r[aggep%le

| spers at [east one finely divided conpoundo
@ﬁﬂ@ﬁw¢bﬂ¢mﬁﬁ Ib, and/or Ic in water together with a
vi sc %%%th%ﬁfoh&en%%de@%’meft&ﬁ f@xxtl%gﬂﬂlg%t lefst B@é Mg(ﬁéler selected
synthetic gum resin, nethyl l'ul 0se, and sodi um
fzan besaitive defigdientia| splumh@mazmmle@m olesits itaniipn defich@yperactivity
cﬂ!b’i‘éié?%& Wiih%ﬁler 9&@&9&5@% %@J&h@% mnaﬁ rcgmlpﬁgﬁ)%‘&dngmgérﬁqg to

bout 99%w (percent by wei ght east one

f@é#ﬂ@mm &h neﬁd alcedr Ekaneqat %\phaﬁmk@mml c@mlposﬂlual comprisipgil/ or
tlﬂgrapeﬁlléall? %ff&:%% ﬁg(%%t &ya c\éﬁb&% apc%lrcﬁ%otg El*érﬁlqlaqnlat I(Bt eﬁJd/ or Ic, and

onposi tion. anot her enbodi nent
1’9 teaptrpae é@ﬂn@c&wl%kbﬁmsnt@hlfowree@ Arcirugnt.om abo ut o 10%
t 0 abQUL,tp R %Wid ﬁ%ﬁﬁ&@ﬁm%’co}’f@b%& nfafud@tbu! 29@1%‘( llglnt@d ‘;0 for

nmpoun in accordance with fornul a
qxemplAJ novders deleta geseriiploweangit. cansilay C%‘%igtédm@) wpp@ﬁltalrles

conpgsh Edlﬁ@)harﬁﬁ@etut]@dﬁ c@ﬁ%@ﬁb%ﬁ&ma%ﬁydllg %&:eﬁtable carriers include,
phar maceutical conposition conprising a 5conpound of

g priguppiglinpited fty forjeampley@f kspst pres solih@t lgaspprerlisiitdedndingizurey thereof.
ARGERE &RE c&ANI RN cﬂhénltl,%(lortn%ragent, solubilizer, lubricant, suspending

agent, binder, encapsulating material, and/or table disintegrating agent. Suitable carriers,
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t her apy. Further, there is provided a
phar maceuti cal conposition conprising a conpound of

wo ocoommobes23 , la, I b, and/or Ic, in associ ati on PT/EBA008/050723

pharmaceutically acceptable carrier use in any of the
condi tions di scussed above. 10ln a further aspect, the
present invention provi des &Dmet hod of preparing a
compound of formula I, and/or 1c. BIOLOG CAL
EVALUATI ON At | east one conpound of formula I, Ia,
inpdeabid /agernot Bmiteviceb Ufdhi exgmplhsnagnnqnom patsonde smagnbedn isarhtagalc;
f t , [ 0 Vi
lggs(t&gg ggr e%{lﬁ%axtgm%?ch gg%lg }tﬂlef%g/ Je\%ﬁl?gc?s goagnﬂ &rbo'xgllglgthyl
relulept otos-mPlting Wouleaaoh theatanﬂ eagtreothegegionpound of the

{ T :
Y e bflel S B pELLEEL, K LB ETRRALL lh0R0Ge 0T ot s
eeyfinplytivixied omeraind yt foonulel, & &dand/¢rfic.bi ndi ng affinity.

0 Dy BB PSRRI, SRl A Ty g
Idebmpovind e suhéaleamlbqﬂim witbra pharp)acctutlcahlb' acceptallp cumnel having the
%ﬁ%@{r? Etélgllg% Fl;%pgrﬁg aﬁa gﬁil)aa%&d Hﬁé {hﬁ H%s?gd &@%esfﬁﬁ‘ }% L h t h e A

bi ndisnggrpssgery cowlsy eepared dy iseckampleaviingat ksast bee campbmd;of
Pl 5k 20% SATLAUL L, BPRS ARSI Bl
@ttmldémlg:ragtme oMo KL at rgerhpresaties bdsop rastis iemgerhturrawhdieis themone

| Ta C&a@lg@%s ﬁx{s%ggg%@%go 1Iaﬁ Q%E,{AB%?& di e?s\é@t]h%t%n b[ﬁg‘n{?ﬂten

lrmrmlgfcr@n@ssrmz&l(ellz Hgh pogepmor @ihvehivet dized aredils bndiaMwed to cool and

J[oﬁ!fﬂfy '%émﬂﬁwgﬁ&gétﬁg‘e{bgplé/&f HLERIRG en;aor nﬁe{d‘%&’ £ e%(Qmﬁi"e

east one c cordance’ w t
qolgga tauttelt; eb'cdrmat&d)gel@%h)mr@en@edi@gmw oibs; patwerm’ pelftlyjenc

i f
Bl S ERaS ol fyb Rty MRS A 770 ﬁ%?gﬂeﬁéﬁggsay
i s sueheptdbietligndebamaeepéisal @@tm@élog@ndum & ajerpot limited to, for

t

Gl SR s, SR Rl Gnluihs o G b AR B8
Ismaxmny gb&@irsels‘mm gf etheastrpauempriugd almcmdaﬂl@e Wélc@mmin ,I I@ alp
;QB/ ? %%cé@al co 0515[)?1%51&%1@ ?Jrgyxj ﬁeIIal adhﬁnist}agon.
ang C CO P eg as

ounds weref/can be provi
kigpid bfi)mﬁm@él@n%@ﬁpm Be formyatad InpVSEYN Bagicabs phlyetlyiconsglycol
Wakghcan be performed in DMSO. 65

Aqueous solutions for oral administration can be prepared by dissolving at least one
compound in accordance with formula I, la, Ib, and/or I¢ in water and adding suitable
colorants, flavoring agents, stabilizers, and/or thickening agents as desired.

Aqueous 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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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. Anobunts
required for bead/ nenbrane ?)4ool in AB were/can be
cal cul ated: "P"- need 17.1ml/assay plate + 10nil
Pl at éMatogheexuiasignenBulfefpdarmaoduting covapdstian céygaisyfkant about 0.10%
I f. [

b TR AN TR 0ER: B BBl hech ik VAR it 1
IRMb; AnGiar BPA I Beadstagdy badsightbexngda®8 vy tatd compasgiosan be
r esu%%ﬁllglee ‘Jogirme%‘p Eh%@l%%ﬁlagéh\ﬁﬁlllgcelft{cﬁ%hlg &itmnryor%i i) fa 15
m nut es was/ can bé walted prior to a Hlng menor ares
(oBweurlyl, of herola.l) I, Ib, anMenisr anlegphfintdgeutmesityraagresblf comei@i@ent for
tﬁxja cont ai ni ng reconbi nant hunman H3 receptors,

g/ mL) : menbranes were/can be renoved from -80C
and thalwedhdéraisRiovidet e phamhceu(i@l GraRmgdmeompAyingy cghpound of

e . I h i N .
e R G e R S
an o e roglemng digcubteil efdvy. at pol ytron speed 5.0. The
honpaeni . . :
the_ BLANERE SRIDURME KM Gy WA EOL BT IR AfS: Mdhlbouna
ofdormaith Ipkai by andr 8- spensing to plate. 3. Forrmula |, 1a,

I b, and/or Ic con‘pgf@gémggiﬁ;gﬂégﬁ’ﬁe, 21.fi 1mM of
a conpound in 20ac ' I, la, Ib,
and/ dyt 1dagt onasynarmnndef felinsirelnketh, ang/oDpt inghdingthe compounds

iohi f.i nal. 1t ral i .
50 4 B Bl P A 8T 0, g vt
18 active tayfardy HBonpond Periceledio pdaast encwpmhound otk anventiohas an
kg1 26l 4B S804 LRGPy LT
it halincgdnewretatedtwidrbinsiingldiinityl I the t7i wirq ey, bednepgynd can be

. r 2 . i .

B e R S VT S S S
priephr ednrfoord awhidrld Harwsayorconcent rati on of 11. A M

linf W_}{'h( h&RQnist Raalogdydl NG Eih%'iﬁérﬁﬁlé‘{“ ne
concdht Hatindmgaésagl wasiddn\va sfed anecbbiatp tigpédiledof abfgdst one
SR SRR e A R B
lﬁﬂdit@ﬂo @M—M&Jkﬂb@n@my&sm huegh @h'fsﬁdﬁne(H?hfecdpﬁs(Xﬁull—]lﬂﬁ@h H3,
%éﬁ%#t&%&? Cr%rﬂ)t r’na }S(I)fc())lnnl 2&)(:%' 2%8L189t6[\x96q1 gP%bfoglflatﬁl%?n%rel H3 membranes

(12.5pg protein/well) and 1.4nM [*H]-N-a-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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Assay 1. For |ICsos: a conpound in accordance with
formula I, la, Ib, and/or Ic was/can be diluted 1:10

WO ooDB@2f 61.t 1+ 541.t 1DVSO was/ can be added bpCT/GB2008/050723

Pl atevate), and 1:3 seri al di lutions (30pl+60pl)
wer e/ can be prepared in DMSO for a top final dilution
of 1:1000 5from stock concentration. 2. 2pl of the
formula I, la, Ib, and/or IT conpound dilution was/can
be m xed and then transfered into assay plates. DVSO
was/ Céatesbera@mby 8a wah dniZiltet GEF/Bf(PERO ElmerJ0aELT) .t Plates were/can
e
%@g%lc O%Lllrrl%rﬁ(lrﬁ gﬂll%g ;%p(ubroélgt C\w !13%& %las/(%h gg' és%é é dalmlﬁf%e untleﬁs DPM
dess@yerpkedbea qlb@cmnzur@o&aszhslre@sﬂéd] NAM—| was/ can be added
Wei RySapi d Plate. The assay plate was/can be seal ed
ubated for 1.5 hr on RT shaker at speed -6.5.
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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 ICsgs, use final concentration on calculation tab of ABase

template.)
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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 64 -
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 20.2 175
22 30.4 -
23 2600 -
24 3.49 341
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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Column Vacuum Chromatography; ee: enantiomeric excess; EtOH: ethanol; Et,O: diethyl
ether; EtOAc: ethyl acetate; Eq: equivalents; h: hour(s); HPLC: high performance liquid
chromatography; EDC-HCI: 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride;
HATU: (-(7-azabenzotriazole-1-y1)-N, N,N’N’-tetramethyluronium hexafluorophosphate;
HBTU: O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro-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; NH;: ammonia; NH,Cl: 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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ACN over a 12-19 min run. The MS detection was performed on a Waters ZQ Mass
Spectrometer with electrospray ionization. Retention time (#g) = min.; UV was conducted at

220 and 254 nm combined.

LC-MS HPL C conditions:

Method A. LC-MS HPLC was determined for the Example 13C, 17, 18, 24, 27A, 27B, 27D,
28, and 30-32 compounds in accordance with Method A. Agilent Zorbax SB-CS8 column 1.8
um, 2.1 mm ID X 30 mm, 1.2 mL/min flow rate, and a gradient of 95% A to 90% B over 1.5
min hold 0.4 min ramp down to 95% A over 0.1 min and hold. A=2% ACN in H,O with
0.1% formic acid and B=2% H,0 in ACN with 0.05% formic acid. UV-DAD was

conducated at 210-400 nm. Retention time (7z) = min. High-resolution mass spectra were

recorded on an Agilent Technologies 6210 Time-of-Flight LC/MS spectrometer.

Method B. LC-MS HPLC was determined for the Example 1-10, 16, and 27C compounds in
accordance with Method B. Agilent Zorbax SB-C8 column 5 um, 2.1mm ID x 50 mm, 1.4
mL/min flow rate, and a gradient of 95% A to 90% B over 3 min hold 0.5 min ramp down to
95% A over 0.5 min and hold. A=2% ACN in H,O with 0.1% formic acid and B=2% water
in ACN with 0.05% formic acid. UV-DAD was conducated at 210-400 nm. The MS
detection was performed with a Micromass Platform ZMD or LCZ spectrometers using the

indicated ionization method. Retention time (#g) = min.

Method C. LC-MS HPLC was determined for the Example 19 and 20 compounds in
accordance with Method C. Agilent Zorbax SB-C8 column 1.8 um, 2.1mm ID X 30 mm, 1.2
mL/min flow rate, and a gradient of 95% A to 50% B over 10 min then 50% B to 90% B over
5 min hold 0.9 min ramp down to 95% A over 0.1 min and hold. A=2% ACN in H,O with
0.1% formic acid and B=2% H,0 in ACN with 0.05% formic acid. UV-DAD was conducted
at 210-400 nm. The MS detection was performed with a Waters/Micromass Platform LCT

TOF Platform spectrometer using the indicated ionization method. Retention time (#z) = min.

Method D. LC-MS HPLC was determined for the Example 21 compound(s) in accordance
with Method D. Data was collected in a Waters Acquity UPLC-MS System with an Acquity
UPLC BEH C18 column 1.7 um, 2.1mm ID x 50mm, 1.0 mL/min flow rate, and a gradient of
95% A to 95% B over 0.9 min, hold 0.3 min at 95% B, ramp down to 95% A over 0.1 min,
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where A=2% ACN in H,0O with 0.1% formic acid and B=2% H,0 in ACN with 0.05%
formic acid. UV-DAD was conducated at 210-320 nm. The MS detection was performed

with an Acquity MS Platform in ES+ mode. Retention time (#z) = min.

Method E. LC-MS HPLC was determined for the Example 29 compound(s) in accordance
with Method E. Data was collected on a Waters SFC-MS system with a 4.6 x 250mm
ChiralPak AD-H, 5 micron column, 2.37 mL/min, using 20:80 (MeOH containing 0.5%
dimethylethylamine): supercritical CO,, UV-DAD and MS detection using a Waters ZQ

Mass Spectrometer in AP+ ionization mode. Retention time (#g) = min.

For mass spectral data, results are reported in units of m/z for the parent ion (M+1) unless
otherwise indicated. In cases where isotopic splitting (for example, with compounds

containing chlorine) results in multiple peaks, only the major peak in the cluster is indicated.

NMR Conditions:

Proton magnetic resonance ('H NMR) spectra were recorded on a Bruker Avance DPX 300
MHz or 500 MHz spectrometer, Bruker UltraShield Avance 400MHz spectrometer, Varian
400 MHz, or Varian Mercury 300 MHz and the chemical shifts () reported in parts-per-
million (ppm) from a tetramethylsilane (TMS) internal standard. Conventional abbreviations

used are: s = singlet; d = doublet; t = triplet; q = quartet; br = broad, etc.

Example 1
trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

A

@ \(f)(NJ

To a stirring anhydrous DCM (3.5 mL) solution of #rans-2-phenyl-1-
cyclopropanecarbonyl chloride (0.096 ml, 0.56 mmol), which is commercially available
from, for example, Sigma-Aldrich Corporation (P.O. Box 14508, St. Louis, MO 63178),
under an argon (g) atmosphere was added the 1-isopropylpiperazine (0.167 ml, 1.17 mmol),

which is commercially availble from, for example, Sigma-Aldrich, in one portion at ambient
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temperature, wherein the reaction was allowed to stir for ca. 15 h before being washed with
dilute aq. K,CO5 (1x 2 mL), H,O (2 x 2 mL), dried over MgSQ,, filtered and concentrated in
vacuo. The resulting gum was subjected to flash chromatography (basic alumina-24 g;
gradient elution: 30-10% EtOAc/Hexane over 14 min at 30 mL/min) to give 125 mg title
compound as a colorless tacky solid (82 % yield). m/z (ES+) M+1=273.2; HPLC tg=1.44
min. 'H NMR (500 MHz, CDCl3) & 7.29-7.24 (m, 2H), 7.20-7.16 (m, 1H), 7.10 (d, J=7.0 Hz,
2H), 3.68-3.55 (m, 4H), 2.70 (ddd, J=12.9, 6.7, 6.6 Hz, 1H), 2.54-2.43 (m, 5H), 1.96 (ddd, J
=8.4, 5.3,4.3 Hz, 1H), 1.65 (ddd, J=9.2, 5.3, 4.3 Hz, 1H), 1.25 (ddd, /=8.4, 6.3, 4.3 Hz, 1H),
1.03 (d, /=6.7 Hz, 6H).
Example 2
trans-(4-Cyclohexylpiperazin-1-yl)-(2-phenyl-cyclopropyl)methanone

e
¥

O

@)

This example was prepared according to Example 1 by employing #rans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-cyclohexylpiperazine, which is commercially available
from, for example, Sigma-Aldrich Corporation, to afford title compound as a white solid. m/z
(ES+) M+1=313.2; HPLC =1.76 min. 'H NMR (500 MHz, CDCl;) [] 7.28-7.24 (m, 2H),
7.19-7.15 (m, 1H), 7.10 (d, J=7.9 Hz, 2H), 3.67-3.53 (m, 4H), 2.58-2.49 (m, 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, /=17.7, 3.4 Hz, 4H) 1.66-
1.58 (m, 2H) 1.26-1.16 (m, SH) 1.15-1.0 (m, 1H).

Example 3
trans-(4-Cycloheptylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

N

hN
@) ([)]/ ~
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e reparing the exanple
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purification. Unless otherwi se noted, the solvents
used in preparing the exapple cqQmpounds were 15
commer ci al anhydrous grad were used wi t hout
f ur t her t@dnsy{4ngycabutyipipefazpat-ylp(2-phenylcyciipeoply Dinktbaviong
abbrevi ati ons are enpl oyed herein: ACN _acetonitrile;
ag.: aqueous; atm atnospheric pressur OC:
1, 1- di et hyl et hoxycar bonyl ; n- Buli™ [1ithium
ca: circa; CDC13: chlorof ( )3 (1)0 or (Me)3S0I:
trimet hyl sul f oxoni upriQdFtie; -( cesi um car bonat e;
DCE' di chl or oetdpne or Cl12: di chl or onet hane,;

N N- Di i sopropyl et hyl am ne; DME: dinethyl ether; DVEA
h h ... N, N-di et hyl f or mam de;

PCVC. Dry 70 Col umm Vacuum
Chr omat ogr aphy, cc: enant i omsrl c excess; EtOH
et hanol ; Et20: diethyl gyhe Et OAc: et hyI acet at e;
Eq: equi val ents; h: hour s)' HPLC: hi gh performance
|'i quid chromatography; E
1- (3- Di net hyl am nopropyl) - 3- et H ar bodi i m de
hydrochl ori de; HATU. O--f4jazabenzotri azol e-1-y1)-N,
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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
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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wo eooplopsphat e; HCL: hydrochloric acid; HOBT: PCT/GB2008/050723

1- hydroxybenzotri azol e; K2CO3: potassi um carbonat e;
KOH: pot assi um hydroxi de; Li OH [1ithium hydroxide;
MeOH  net hanol ; MySO4: rmgn%?/wum sul fate; mn:

m nutes; MS: nmass spectrum BE: nethyl tertiary
butyl ether; N2: nitrogen; NaH. sodi um hydri de;
NaHCO3: sodi um bi carbonate; NaOH sodiu ydr oxi de;
Na2SO4: 10 sodium sul fate; NH3: % [ HACL:

amoni um chl ori de; NHAOH: Aanmoni dr oxi de; NWR
nucl ear magneti c resgnancg ,(Pd),\gm/'ﬁ)B
orfe) di p?ll/l un(0); RT: room
rated; 'SFC. Supercritical Fluid

tris(dibenzylideneg
|I|ca el ; TBTU:

tenperature; s

Chr omat ogr aphy; Si 0 .

0- benzotri azol - ¥ N, N, Nt et r anet hyl ur oni

t et r dPIAFETHS éwgt/é 4Aré,§0 mgs 061 Hpma Hhithahydrpys: BCM (3.5 mL) under
atnrdrédnldg)ra@tﬁ&%héré:w%d%d msj(olﬁswli 1t1%trﬁ1ﬁ<hy KRk YhaR -rans-2-

Chr omat ogr aphy nea hr onmat ogr aphy on
mewléacygléproa%ne%‘gqnafl %40&1&? Wa09é§nln8t5é alm%bwsélﬁ@edﬁ? Qepogion to

GOAPP SledrisBorA MMBe HaVteh vS 1emb Ui oar P?HE‘@Q&ﬁen@fem‘ﬁ@ﬂa@P@a
rati os. M crowave heatl i nstrument atl on:

bskre Bring Wesheshv i HsP Syt s AP &2wauﬂﬁpééﬁ2mL) dried

FeEKIRROY EiltbHBd hi o@ﬂ&ﬁ@é’[&ﬁiﬁ lvacud: 456 {ktting RN AXBAY; MRS flash
utili zed for mcrowave heatin reactions. Nor

mal
ograpbyy hapie 6M@9§’%§WWE‘% }0{11 %gt@ﬁ/fggﬁne for 1 min. then 5-55

%%@H&H@%@W 7Wﬁ§ a rmingmaﬁ B8 ffékd QM Qfa viHite kddl (FD%
sel ec internedj ates. Such

el f"?/g&t% W\/a%g% HBHEF@@ ﬁéaﬂ% al MR %Wn%%bb%” 7.24
(ds_g 206 2gf7 ﬂ@@dollgnngi(% 5'5‘; tt) H?f%ﬁgfm 3. m@(rﬂglmrze?mq&h@gw 9

|1 S Ssa
D d Y Galie otk Booh@ Rz 3088 (B B bi)t o fealpg o5 (.
Aach, 24 rgr am, sbzes) (i ath, oradsent, el ut 170n248¢m, 3113.00
nmL/ mn of selected bi-solvent m xture, UV detection

(190-760 nm range) or ti nE¥PmRJESection, 0.1 nm flow
cell pair&ml(emtlbproﬁﬁplﬁér@mn @I)La@hé@w@éls@om)a&ﬁmﬂﬁied

M5 purification: Waters Gem ni Cl18 colum 5 p,
19 Mm X 100 mm 20 niL/mn flow rate at 10 (2.5 mM
NHAHCO3) with ACN H20 as the nobj Se. gradi ent

ACN ovef a 12-19 mn run.
pd ters ZQ Mass
Spectronmeter w4 ¢ rospray| ionization. Retention
time (tR) = mn ; s condgrted at 220 and 254 nm
conbined. 5 LC-M5 HPCC conditions: Method A LC M5

HPIp6 I ad BFdid Exapiels n ns-18hendf
27A, sg%%lpq%‘g’%p% aed &;@ ‘ 5116125 coﬂmoﬁﬁ%is%% ﬁl’gcco?geaﬁcle

Qi RroRACBRPIA! Ch}se@idF étr?tl %}Ova&@ylsm@@@n%@hw foride, yyhichovag

éf?akéa acodlindMGillasgy, 'H*—/amT Birdhl@¥h [ &, 399535‘61(4@) gﬁ@?@ﬂt m@f
95% A to 90% B over 1. hold 0.4 mn ra

6898 b 2O L e 43 o N MRS0 ER G0 261 B (. D).
7.19 (d, J=73 Hz, 1H), 7.11 (d, J=7.0 Hz, 2H), 3.69-3.50 (m, 4H), 2.59 (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 Hz, 1H), 0.49-0.44 (m, 2H), 0.44-0.38 (m, 2H).

elutions from30%to 95%
The MS detection wa

Example 6



10 0. 1% formc acid and B=2% H20 in ACN with 0.05%

formc acid. UV-DAD was conducated at 210-400 nm
wdredoenr4sen tinme (tR) = min H gh-resol uti on MasSBCEHPBLWOBAS0723

were recorded on an Agilent Technol ogi es 6210

Ti me-of - Fl i ght LC/ M5 spectronmeter. Method B. LC M5

HPLC was determ ned for the anple 1-10, 16, and 27C

compounds in 15 accordance th Method B. Agil ent

Zorbax SB-C8 colum 5 lam 2.1nmID x 50 nm 1.4

mL/ m n fruovid1arepergripipaazr-&oi) €A phailylcO88prépyt ocd@86ns

over 3 mn hold O 5 mn ranp down to 95% A over 0.5

mn and hold. A=2% ACN in H20 with 0. 1% fyrm c acid

and B=2% water in ACN with 0.05%KkQrnic_acid. UV- DAD

was conducated at 210- 400 nn1Tﬁ€/§%Ndetection was

perfornmed with a PI at ZND or LCZ

spectroneters ,@I @ 20 [ Eﬂiﬁca ed ionization

met hod. Retenti p oM n Method C. LG M5 HPLC

was determ ned for e Exanple 19 and 20 conpounds in

ac rdanc wi th Method Agi | ent .bax, SB-

R R R R S S D
@bbﬂﬂoﬁﬂtece@lﬁonQB&ﬁoﬁdé Gn(BD%chentﬁplpél@mm dlhﬁdﬁ&:hloﬁ@@/mﬂhdh@vas

BuRr ST b A AR G 19 B3 v

290171 EPEC g1 @ chiB=2ONMRQ500MASN DE1E)D 02905% (e re),c7.21-7.15 (m,

id. - C d 0-4 T
08 xRy P B et 47 G by R . 110, 155
Pragod, aem 117671 A1Qn, RHat fsorimospeziry, 0pel 86 (usimgl.Lh@dd, /=8.3, 6.3,
gl ﬁedlonlzatlon nmet hod. Retention tine (tR) = mn
J3/(') od D. LCGM HPLC was determ ned for the Exanple
21 conpound(s) in accordapesmpetzh Met hod D. Data was

pcqui Ly USE BRI @M%ro%'?f’ﬁ)mwﬂﬁm? S0mm

10 n/nmnflowrate, and a gradi % A to 95% B
over 0.9 min, hold 0.3 nmMp at QFO//()%N down to 95%
r—2% In tRO with O 106

A over 0.1 min, 72 whe
formc acid and BzZ%¥£0 i n h005%formc
aci d. UV- DAD 110 cat ed 210-320 nm The M
detecti on was perf oratd vvith an Acquity M5 Platformin
ES+ node. Retention tine =mnb5 Method E. LC M5
HPLs Wé?énpéf‘e‘t’?érﬂﬁﬁpﬁréé a@fcalfdn%grf% EBeahlﬁ Hatibgng e outard)!-i n
SelplofaReLoonyt dhidvat herh -K- pr(l;ﬁ' fﬂae\’@ﬁle A 86 REHORNiBh is
V\at ers SFC %st em with 6 x 250nm Chi r al Pak

wrmgreigly avaifagls fogy éﬂ%ﬁxan@l%ﬁlalﬂarf%mﬂch Crpgigfiono Mg EP MY HL =

£ant abNERG129%%. d"mﬁmkmmza@w@mw LG itz @ﬁb 720 7.15
CO»2, UWV-DAD and Ms detection usi n%%a Wat er s

@pdBi-ofée. e 70 hzapd, . 3iP Fafm oHD T2 S REr.Onbi 20% K3 %@1 2H),

{5 o FmMi 1), 185 E&YJ%SM%]EGQJI)Y fbo data, /4785, Qﬁmfzg (ddd, J=8.4,
reported in unit for the parent ion

@%I“é’s@z dHPweQW(ée’ 7ﬁ&12€§t1)ed In cases where isotopic

splitting (for exanple, wg;}nﬂ@@’pounds cont ai ni ng
chlorine) results in nmultip peaks, only the major

peak i fiatsHa-Corclgbetelr 1.4 élamam éa%)é&phwlcxwr@y@meﬁaw
Proton magnetic resonance (1H N spectra were
recorded on a Bruker Avange DPX 300 " 500 MHz
spectroneter, Bruker Ultjakhiebﬂ\ﬁgéﬁti 400NVHz
spectrometer, Varidmgel Mz, ian Mercury 300
Mz and the chewidal shifts (I6) reported in
parts-perm |l lion j from& tetranethylsilane (TMS)
i nternal standard. Conventional abbreviations 20used
are: s = singlet; d = doublet; t =triplet; q =
quartet; br = broad, etc. Exanple 1

trans- (4-1sopropyl pi perazi n-1-y1)-(2-phenyl cycl opropyl
) met hanone 25To a stirring anhydrous DCM (3.5 nlL)

sol ution of trans-2-phenyl-1- cycl opropanecarbonyl
chloride (0.096 m, 0.56 nmol), which is comrercially
avallable from for exanple Si gnmae- Aldrlch Cbrporatlon

"~ o~ o A AT NS ~ R AN 7PN A ™ N\
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73 tenperature, wherein the reaction was allowed to
stir for ca. 15 h before being washed with dilute aq.

WH2@08248kx 2 mL), H20 (2 x 2 mL), dried over MySODEB2008/050723

filtered and concentrated in vacuo. The resulting gum
was subjected to flash chromatography (basic

al um na-24 g; gradient elutjon: 30-10% Et OAc/ Hexane
over 14 min at 30 nL/mn) to give 125 ny title 5
conpound as a colorless tacky solid (82 %yield). mz
( ESt+)Thivtetz2@was préfebeG ab@edinglid Fxiampled- ubilikivRe (500 pisgl;-1-

BB g T R0 Lyl b

WaS]pZepgredeccmdn&ta ZpimgozaHy. al. 2. Mad. Zh4B. X004, 45H)833-L8YG m/z (ES+)

495 %002 GGt sdmity B R Sk Sl 3806, 797 f i 720,

21150@1 (161), 70136708 (hiz 2HB BY73-310B0adi), 2.922.83 (m, 1H), 2.54-2.36 (m, SH),

USRS Al 7Y P BE R il g?%d%%gﬂ 51 PRSP,

laea:hsﬁ(rmg}l)ol BxanpHe 1 by enpl oying trans-2-phenyl - 1-
cycl opropanecar bonyl chl of.i de .apd

1- cycl ohexyl pi per azi ne, \I\E‘IX_%[PIEIF-E conmercial ly

avai | abl reant-$4-reonButlpiperexiaiipil e(2-pSegyiaycldp@pyliptethanone
Corporation, to afford title conpound as a white
solid. mz (ES+) Mt1=313.2; HPLC tR=1.76 mn 11-1 NWR

(500 MHz, CDC13) 0 7.28-7. 24(mﬁzﬂ; ~19-7.15 (m
1H), 7.10 (d, J=7.9 Hz, 2HN 3.6f-3.53 (m 4H),
4t J 9

2.58-2.49 (m 4H), 247 1.3 H, 1H),
2.29-2.22 (m 1,

192 ( ., 1.79 (dd, J=
17.7, 3.4 Hz, 4H) 166 1.58 (@ 2H) 1.26-1.16 (m 5H)
1.15-1.0 (m 1H). 20 Exanple 3

transhfsdx gl @&i@&pﬁkd@' a%&aﬁg 13-Ekadhple 1 FapdVaRyh 4y leqapfry@@

ylénethanone hi s exanpl e was prepared

QelosioainsefreY Eshimide andy1- 139 bErIRSYAZHY, Wiighis comigpreidlly available

&Mﬁ'f@ﬁx%@@% BRmY. #A L \m%@m&z HPLC #=1.60 min. "H NMR (500
1- cycl ohe ¥ ? fera2|ne ich is commercially

Mg CRGKD 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, J=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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from for exanmple, Sigma-Aldrich. mz (ES+) Mt1=327. 2,
HPLC tR=1.90 min 11-1 NWMR (500 MHz, CDC13) 0 7.26 (m

WQ@Pk{)09/024822- 7. 13 (m 1H), 7.09 (d, J=6.7 Hz, 2HCT/GB2008/050723

3.86-3.50 (m 54H), 2.60-2.42 (m 6H), 1.95 (dt,

J=5.1, 3.8 Hz, 1H) 1.83-1.73 (m 2H), 1.71-1.60 (m
3H), 1.58-1.31 (m 8H), 1.24 (ddd, J=8.2, 6.1, 4.3 Hz,
1H). Exanple 4 78

trans- (4- Cycl obut yl pi perazi n-1-y1) - (2- phenyl cycl opr opy
| ) met hanone 4A. 1-Cycl obutyl pi perazjn

di hydrochl ori de HN 2 To tert-b yl/l\\

4-cycl obut yl pi pera 1- car box (6.9 g, 25 8

Lot 3
)
Chem 2004, 47, 283 .

at
nmol ) prepared accq goz et. al., J. Med.
EtOAc (50 15 )
and the solutlon cooled in anllice bath. HClL gas was
t hen bubbl ed in causing the FEﬁ salt to i Mmediately

p r ecitRiatsfuBen Mﬂﬂﬂ@f&:lﬁ’{@ﬁﬁdac@dﬂ 18he7.1 @ﬁﬁfogoﬁhlpﬁﬁ @&ﬁmermally
eneous. was bubbled in for
%Vé%?@? fern Waglazﬁlaﬂ dﬂ@ TheP Y ol Simehin PMide? QP&W@S added 1-

&Oaxwylpsgewzfnle pg1fAr, s 15mﬁ01) BeanftRae teh@&aﬁx@es o bdt R Wik bitred

stirred mn, filtered, and the am ne
onra 15 hbefarebsie FOIF?F‘&F?tWéJG%ﬁ?dPEFd@W@TQ Mo ngae gy rggiduc

s E a €N ta 4 ALLH
FE R Skt L) e

lp.yer was Wargte(i g_nd(fﬁﬁtheg F:r}trac d @h @tq_fgc %rﬁ 30411])) Ti}e 807n‘t1ne§8)rgamc
l@fﬁrs wéil theft Bashed with sat. aq. NaHCOs (2 x 20 mL) and brine (35 mL? then
trans- (4- Cycl obutyl pi_ perazin-1-vl)- HQ%”%J&%E gpﬁo ¥ )
qO}l?%lfrﬂg%{glﬁéCllO? g'he resulting residue was subj ected to flash chromatography (SiO;
40 g; gradient elution: 100% DCM for 5 min, then 0% to 2% MeOH/DCM over 5 min; hold
for 5 min, 2% to 4% over 5 min, hold for 5 min, 4% to 10% over 5 min, hold 10%
MeOH/DCM for 5 min at 40 mL/min) to give 1.58 g 10A (80 % yield) as a pale orange solid.
m/z (ES+) M+1=277.4; HPLC %=1.50 min. 'H NMR (500 MHz, CDCl;) § 7.62 (d, /=15.6
Hz, 1 H), 7.50 (dd, J=8.9, 5.5 Hz, 2H), 7.11-6.99 (m, 2H), 6.80 (d, J/=15.6 Hz, 1H), 3.85-3.54

(m, 4 1), 2.73 (quintet, J=6.7 Hz, 1), 2.55 (d, J=5.2 Hz, 4H), 1.05 (d, J=6.4 Hz, 6H).

10B. trans-[2-(4-FluorophenvDcyclopropyl]-(4-isopropylpiperazin-1-yl)methanone

To a vigorously stirring mixture of NaH (300 mg, 12.5 mmol) in DMSO (30 mL) at
ambient temperature under an argon (g) atmosphere was added (CH;);S(DO (2.50 g, 11.4
mmol) in small portions over 1 min. Following complete addition, the reaction was stirred
for 50 min before the rapid dropwise addition of DMSO (10 mL) solution of 10A (1.57 g,
5.68 mmol). After ca. 50 h the reaction was quenched with H,O (80 mL) and extracted into
EtOAc (75 mL). The phases were separated and the aq. phase was further extracted with
EtOAc (2 x 70 mL). The combined organics were washed with H,O (15 mL), brine (15 mL),
dried over MgSQ.,, filtered and concentrated under reduced pressure. The resulting gum 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, J=13.0, 6.7, 6.6
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To a stirring slurry of 4A (130 ng, 0.610 mmol) in
anhydrous DCM (3.5 nL) under an argon (g) atnosphere

woamanigesl TEA (0.162 L, 1.16 nmol). After 1 PETIGB2008/050723

trans-2- phenyl -1-cycl opropanecar bonyl chloride (0.096

m., 0.55 mmol) was added in one portion to 5the now

cl ear solution. The reaction was left to stir for ca.

1.5 h at anbient tenperatur€& before being washed with

H20 (2 x 2nmL), dilute ag. K2C®B (Ix 2 nm), HO (1 x 2

L)1 H).@r 7€k 4olwe AEMY SO4Jddf 148t e p 4. aHd, 1IEDnc@ht fated Hnl 21 (ddd,
cu r I subjected to fl ash

)é%r%ﬁg’t omr%%i 1%1?/,”1 @1‘](:2%3%%%12%1 8 g; gradient elution:

5% Et OAc/ Hexane for 1 mn then 5-55 % Et 0Ac/ Hexane

over 7 min at 18 nl/mn) o rd 90 ng 4B as a white

solid (57 %10 yield). m M+1=285. 2; HPLC

Rt 254-Fricmoph&nyD e MR (5 0 64-iigrop DA 35in-6-y )R Baiong Aengutiomer |

2H), 7.20-7.16 (m 1H), 7.10 (d, J=7.0 Hz, 2H),

3.80-3.46 (m 4H), 2.72 (quintet, J=7.9 Hz, 1 H), 2.47

(ddd, J=9.0, 6.3, 4.0 Hz, 1 H), 239225 (m 4H),
2.08-1.98 (m 2H), J=4. 4, B.7 Hz, 1H),
1.92-1.81 (m 2H), ). (mN3HY 1.27-1.24 (m

1H). Exanple 5
15trans- (4-Cyclo pi perazion-1-y1) - (2- phenyl cycl opr
opyl ) net hanone Thi's exanpl e was prepared accordi ng

to Exagpl.e déﬂ%ﬂ%g g’l}%lg gl‘ha%‘l oizurﬁﬁgxwf bsorbte stereochemistry.

cycl opropanecar bony
1- cydPB 108, piop emand) wiss sgpamy@rlme i dovidugbsnapgivingsis enepsBerger

1@%{%{1&%{1% %@E@%@qyﬁf&&%%g Ifl@iﬁ @ﬁronﬁq}o §ra%ldy %nét%%&?ﬁs‘i’ﬁg%e

fivilqwipg gonditiopP| A8 x RE 1 ShimglPak14D-41, RipRer s odurviiz 0.0 aBOn8) 25:75

@soéroé%o?cd%@t }-\—I§I{Q Os%k%l_mezg@z}ﬁﬂm sﬁpe;?mjis%:al(é(l)_? UV722?3]nn{ Gifhe

14¢ipted gnant@nied s regegedpf s@vt umleglfqﬂuceq Piessurk, a0@ plaekddinder hlgh
V-lac@mgto ggve%se fty }?37|f1|¥g' ofjalﬂQ: cor%po@lﬁd Is ai%le(}mloxg Eglrd (24 g}’l&&%dd

j(upﬂlyt@g-])Chlral?%C analy51s of ﬁnal target >99% ee, tR—2 97 min, on 4 6 x 250 mm
@ﬁ@aﬁ%k (A‘b @’ﬂn‘fb‘?&%ﬁﬁrﬂf P8y ﬁiyrﬂlnllyﬂs)(ls()}?roﬁiﬁgf%hﬁﬁﬁlgW@ Y

3/ ) met hanone
imethylethylamine): supercritical CO,, UV-DAD and MS detection. m/z (AP+) M+1
=291.3. '"H NMR (500 MHz, DMSO-d) § 7.2 (dd, J=8.9, 5.5 Hz, 2H), 7.1 (t, /~8.9 Hz, 2H),
3.5-3.7 (m, 2H), 3.4-3.5 (m, 2 H), 2.7 (quintet, J=6.6 Hz, 1H), 2.3-2.5 (m, 4H), 2.3 (ddd, J=
8.9,6.2,4.1 Hz, 1H), 2.2 (dt, J/= 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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Thi s exanpl e was prepared according to Exanple 4
utilizing trans-2-phenyl-1- cycl opropanecarbonyl

w@ bdooneases and 1- cycl opentyl pi perazi ne di hydr ochd DGBA@®S/050723

whi ch was 5 prepared according to Zaragoza, et. al. J.
Med. Chem 2004, 47, 2833-2838. mz (ESt+) M1l =299. 2;
HPLC tR=1.61 min 11-1 NWR (?OO MHz, CDCl3) 8 7.29-7.24
(m 2H), 7.21-7.15 (m 1H), 10(d J=7.0 Hz, 2 H,
3.72-3.57 (m 4H), 2.53-2.42 (m 6H), 1.98-1.93 (m

1H) , This@8antidm@Owdsngola@dd)in accoid8act vwath tléernhirslH):parﬁiOE Gestrikkd in

éégm(_al{:il an%aré%g%r%ﬁ%%sc%i%d t%gl%fn 21'3 721%g (1&9 (gdmp‘g)ﬁ?d \%&S i?o‘la%ed aés‘ 'a%ale

yeﬂlé\wsel(dé(4P&¢aﬁ91ﬂb Yolalypead pYiigl -SE 4 -aprlppsdfpinplaaraati~R9%-cy.1 k03
Thi :

@Z%{g x 250 s CrilPRk RXR ?r Ail % rguc\l\% Rxﬁ%?%‘.??%L%ﬁ,ofs%'l%oﬁré?panol

i Zi'ng

oyeiny bPadecdybgnydmich sopfrrd‘ﬁlcalr@lel\d-IbAE pyd piSpleteativinive/z
i b 1 d I Y

djrqué/lnrit‘?oirgcienglxaﬁ‘p Mﬁ(%ﬁ e ﬁ%’rl c @%r‘% ?05?115 h@bj}ﬁ (AL

§-EB%,)2 Nk 35-3277@0, 2H), HﬂLﬁ (IR‘-CZII)AZW tHumtel, V=4. 6IHVRH®5@G ZM-(IZH,, 4H),

%ﬁ) 8 976 %@1 1(1%_& 1111;%26(%'%7%3 4"%%2 Eﬁfq 4'%1&(? iié‘% 5;3"% gz, 1

Mm. 25414)(1 J‘48 BE223.2Vz( WD), PHYd, 09826191 (m 1H), 1.65

(dt, J=9.2, 4.7 Hz, 1H), 1.50 (sextet, J=7.5 Hz, 2H),

1.25 (ddd, J=8.4, 6.3, 4.3 Hz, 1H), 0.90 (t, J=7.3 Hz,

3H). 20Exanple 8 Example 13

tran - (2= phenyl p
opy 1 heprAR AR by oAt T R

accor ding to Exanple 4 utilizing trans- enyl- 1-

cycl opropanecar bonyl chl ori de and

1- N-cycl obutyl1-1, 4-di azepang di hydr odpl ori de, which

i kagoag, et. al. J. Med.

Chem 2004, 47( 283 m z7(ES®” M+1=299. 2; HPLC

tR=1.62 mn 11-1 NWR OI\/Hz CDC13) 8 7.26 (t, J=7.6

Hz, 2H), 7.20- 5gp 15<¢m 1H) . 7.13-7.08 (m 2H),

3.73-3.59 (m 4H), 2.92-2.83 (m 1H), 2.54-2.36 (m

B Ethylygws-2d8-beamophedyl)cyvrlopmpanco@bgxyfatel H) , 1. 89- 1. 74

(m 4H), 1.66 (ddd, J=9.2, 5. 4.1 Hz, 2H), 1.63-1.55

(m 1H), 1.25 (m 1H). Exanple\d

trans-(4-tert- But¥l pi p -1- in?Mﬁenyl cycl opr opy

| ) met hanone 10 &)

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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() ON Thi s exanpl e was prepared according to
Exanpl e 1 enpl oying trans-2-phenyl - 1-

wa@ymbopepanecar bonyl chl ori de and PCT/GB2008/050723

1-tert-butyl pi perazine, which is commercially

avail able from for exanple, Beta Pharma. nmiz (ES+)
Mr1=287. 2; HPLC tR=1.60 mn 11 1 NMR (500 MHz, CDC13)

8 7.34-7.23 (m 2H), 723715(m 1H), 711(d J=7.0
Hz, 2H), 3.73-3.53 (m 154H), 2.64-2.50 (m 4H), 2.47
(g @), 435789.9=76 1%, 214), 347-Izddd,14=|)92 $.4963 HZle)JI:&é 6ldd,3=85, 5.4,

{%ga e RG89 12T Ast Rynarhy 1B LY 125

f;{@in %ra%s t—é&ﬁ){l El—gHI —%ro%é%ﬁ%l‘gﬂ %_;%ﬁégo%gﬁeoc%%%](ylgte I Sopr 0py| pi pe

(E) 3-(4-Fl uorophenyl) 1-(4- |spropvl pi perazi n-1-vl)pr
op- 2-en-1-one 78 ?utlon of

E-4-fl uoroci nnam(g) aC|

commerci al |y avai'Tabl e Sl grm drji C and TBTU
(3.42 g, 10 6 mol )gi47 BYF (50 niP was added 1-

I sopropyl pi per azi ne (1. 12 m., 7.81 nmol) at ambient

t enpey AL BitohTRsK ®AChLQEH WAS(MJ)IFJO1€3h.8 g, 167.6 mmol, 2 eq.) and
DMSO (500 mL). With moderate agitation under N, a clear yellow solution was formed.

which is

To the solution was added sodium tert-butoxide (16.1 g, 167.6 mmol, 2 eq.) and the resulting
mixture stirred at RT for 2 h to produce a clear colorless solution. To this colorless solution
was added trans t-butyl 3-(4-bromophenyl) acrylate. The container of the acrylate was rinsed
forward with DMSO (100 mL). Stirring the reaction mixture was continued at RT overnight.
The progress of the reaction was monitored by "H NMR spectroscopy. After confirming
completion of the reaction, the reaction mixture was diluted with MTBE (500 mL), followed
by the addition of brine (300 mL). The organic layer was separated, dried over MgSOy,, and
evaporated to dryness to give 19.6 g 13Aii as a white solid (79 % yield). "H NMR (400
MHz, CDCl;-d) & ppm 1.15-1.25 (m, 1H) 1.48 (s, 9H) 1.51-1.60 (m, 1H) 1.76-1.86 (m, 1H)
2.36-2.46 (m, 1H) 6.98 (d, 2H) 7.41 (d, 2H).

The trans t-butyl 3-(4-bromophenyl) acrylate was prepared as follows: A flame dried
three-neck flask equipped with a thermometer, an addition funnel and a N; inlet was charged
with NaH (3.96 g, 99.1 mmol, 1.1 eq.) and anhydrous THF (120 mL). With moderate stirring
under Ny, a solution of #-butyl diethylphosphonoacetate (23.2 mL, 99.1 mmol, 1.1 eq.)
dissolved in anhydrous THF (20 mL) was charged dropwise via addition funnel over a period
of 30 min. The resulting mixture changed from a slurry to a clear, light yellow colored
solution. An exotherm from 25 °C to 35 °C was observed during the addition. After
completing the addition, the solution was stirred at RT for 30 min. A solution of 4-
bromobenzaldehyde (15.9 g, 86.1 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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5for ca. 15.5 h before being concentrated under
reduced pressure, wherein the crude residue was

wale@sobagesl in Et OAc (70 nL) and partitioned w p&T/6€82008/050723

ag. NaHCO3 (25 nL). The aq. | ayer was separated and
further extracted with EtOAc (2 x 30 nL). The conbi ned
organic |layers were then washed with sat. ag. NaHCO3
(2 x 20 mL) and brine (35 % then concentrated in
vacuo. The resulting residue was subjected to flash
leyrr ormtcpgniap yd WSh@DwithlI OUA5 gil) gand dat iitL (8 (At lon :A TR0 @Yeng

(Rogrvlk/%gb ﬁleiyé%}hltctlgggbv%fl/e‘éf%poé%t%%%lge\r/ ?;57 ?ﬂdfg}rg B}O(ﬁlcgas a

Whithsoh®(975 %riyield).h'el MIMROIO MO CQBM: D8 pfom nish (aPHXQ38 (d, 1)

' LV 8 g 10A (80 %yield) as a pale
@%a@g@)s%%‘g@ %’%H?ESH Mr1=277. 4: HPLC tR=1.50 nin
11-1 NMR (500 MHz, CDC13) 8 7.62 (d, J=15.6 Hz, 1 H),
173I§Qra§7§i¢(4 %T&no%her@l)gvch%rongk&arngviiga<§d 99 (m 2H) 6. 80
(d, J=15.56 H, 3.85-3.54 15(m 4 H), 2.7
(quintet, J67Hz 1H), 2.55 (& J=5.2 Hz, 4H) 1.05
(d, J=6.4 Hz, 6H). 10B. .._-OH
trans-12-(4- Fl uor oghenyl opropjﬂl (4-isopropyl pi pe
razi n-1-v1) met hanone To a vigorously stirring
m xture of NaH (300 By, 12°5 mmol) in DVBO (30 nlL) at

AT, 2hETBERE 0o EREY (P55 BB ROBAED e e

‘pop¢rptorsvaswéied LiQf mopdlylew (Ag9€onp Hetreoladdi sfurorin HeG€11.0

ERCHR0-LRS BT S LT PR B PLAIAR G wnch
. &En extraied Bithhs) Ac, (3 AfSO@rl)c dhe &Mnbimetl h@amesa}dtasmsmhed with

5] L&fag%ﬁg Bﬁ'r]l'élg %\%é&r%% OQ/’&')M%}S; dﬁ%g‘r%pa glé]dec%ncl:eg{rﬁﬁﬂn%cre&ucéd

re separ
ffresstrh &y gleext Pag13(10P %Wlﬁtlmg white xohilo H\MMR (‘-F de:izrﬂbMvS@dda) 6
r S
ij&lscimgﬁ 2 (ngggii%g\l%& @Tter ceh?r at ec? 40

Idndélb 1r8édd|d;ted=ao”r,é§sﬁm@z hel. %@auwﬁg fg@mqmm) 1.32 (ddd,

t | ash chronmat ography (5i 02-40 g; gradient
éllégéf ?gnﬁg?&q@ow DCM for 3 min then 1% 5% MeOH DCM

over 20 mn at 40 nl/mn) to afford 947 ng 10B (57 %
Wit £ BT MG et AT 20 it Jo
WieOH I 285, Lo ittipfyder@: @ajaddla slutiba ws foBmel. Fo, thalsd)ution wad

gdj oé.\g é?f oﬂwa@ﬂ Z7 4! 8 41@6 95 ffndTz eqi)Eg H,G (93751&)24&% @@sulﬁhg )

rp[)xturq_w@s]_he@tg@]gp an\])ﬂg)aﬂ‘[l at @teglpera,tugz 4470 (j_fev 16 i, (ke 1(6@{:‘[10(; m@(ture
o an & ft h I

franen SirEARlcBonhiing 11 NVIR spactroscony, Afer gonfiming the compltion

@rﬂaﬁzrpwmn yme)rﬁ@tlﬁamwﬁée Wef'nradncre@mme -thing 1§ NommF ohar@ary *

t n
%tg;zdrr%gli Tglgnreéﬁllﬂ% ﬁlx@tﬂ@@/&é (ﬁﬁ%‘? ?\:&g‘% 5@'?1%1(]4 %‘%‘561@1%2@};150%‘0% followed

Ryeprshiag eth ﬂﬁ%mﬁmﬁ MR allhe eardmpter Wﬁeqesarmd andBeidiied by the
(!lr[)"ﬁ{rlgé"ﬂiﬁﬁﬁ)ﬁ oML Trfe i aiilehd pkﬁj‘fpcﬁé ﬁfx‘t&ré G Pk Shixture obtained

Chr onat ogr aphy I'nstrument” using t
was extracted with EtOAc (2 x 50 mL). The organic extracts were combined and dried over

MgS0,. Removal of the solvent under reduced pressure gave 13.9 g 13B as a light yellow
solid that was further dried under high vacuum at 60 °C for 6 h (92 % yield). 'H NMR (400
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10 follow ng conditions: 21 x 250 mm Chiral Pak AD-H, 5
mcron colum, 70.0 nL/mn, 25:75 (isopropanol

wa@omwarsseng 0. 5% di net hyl et hyl ami ne): super cr i P€T/6B2008/050723

C»2, UWV-220 nm The isol ated enanti omer was renoved of

sol vent under reduced pressure and placed under high
vacuumto give rise to 137 gp of title conpound as a
pal e yellow solid (44 % yietd). Analytical Chiral SFC
anal ysis of final target >99%ee, tR=2.97 mn, on 4.6
MH250D@srd L& pichil 2811 BaKmADN)H, 3951 .47 @f, 0H) €.06-U8H (m2LEBP.34-2.43 (m,

/omn, 7 [ taini 0.5%

IAACH) %ﬁﬂy‘h@émﬁ@ B BBhor i ti ol 002, M- DAD and M

detection. mz (AP+) N%l =291.3. I1-1 NWR (500 MHz,

' a7 ]I \é)ﬁfth‘gmosneg

( q Ui ﬂtoettstlrrﬂlgﬁolﬁtldﬂmf 13]B-|I700 &g32 20 ﬁln(oltmm DME ()2Q md.) bdekthjend =

Gimeryqes $0shd v g brog gy (55 i o4 ol Sy vy

BB (13038g, BiA9 nibhd)l), AlfteDstirtng ﬂ)FSnﬂn HIA, (76Hhg, 3E>8alil’p(bl§3w552added
| )c: 4 |

FieTPRERE Y iar hh SRR bR kR B SR by iR hep L S

rﬂultsnteesaimb wasrdissoasd in BrOha i BdmLn ambwhdiamdesmq kittihweid (25

ﬁlute %ag@t (Iﬁ18 I’r]nLqe H%EriL I{g’\?e% mggSIE) Ef)i%rrga and concarliltratedrt()e aaséel% (741

escr erern tl’t e conp
mg).)lmb eq passe ayvapklteo saermemmghswhnchi re@kﬂll&d% tﬂne ﬁirﬂ)‘aon of crystals. This

Ar{erl tﬁgcaolélg(gj 4 Watllltr%o% %&E‘s ecgsl PH slsor \éﬁid#}é @E%%Fn'gfd%gt{ over
Mg%@m yedd aaldml,oneﬂ S(ﬂﬂi (E&O’ 1|rrg)? hThQ EOIﬂtﬁne(dl sshxtsr\mnaim::)jte::tg(; Iﬂash
e e e O
b LAdin MR o(BB0 ndHB.C (I&K/&qu@) 1z (ES%)I‘(/IﬂiIU=363 +8H@.C 5=6.8¢z'H

7
bl oy Mol g B g iy 6P o e A
A1)32.(3ddinted, 787.9 Hz6112), 2.44 WddHz/=90H).3, 42 12z, (1 HY,,2. 30+, 2]), 2.09(m,

iy, %SFP%Z él 3 gdfé&l 651(% ?Hh?gg dud% fggzﬁ%méﬁ},)z (ddd,

Exanpl e 13 trans-
[2 (4- Bronnphenyl)cyclopngxgh f - cycl obut yl pi perazi n-

1-y1) met hanone
(18, 28)-(2-(4-bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-1-yl)methanone

13C (300 mg, 0.83 mmol) was separated into individual enantiomers on a Berger

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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13Ai . Ethyl
trans- 2- (4-bronmophenyl ) cycl opr opanecar boxylate () 0

WQA299/024823 To a vigorously stirring m xture oPCT/GB2008/050723

(CH3)3S(1)0 (7.76 g, 35 3 mol) in DVBO (75 nL) was
added NaH (0.972 g, 36.5 nmmol) in small portions over

5 mn Follow ng conplete ad%{ti on, the reaction was
left to stir for 10 min bef®%re the rapid dropw se
addi tion of ethyl trans-4-bronocinnamate (2.21 L, 11
GOMBI-PADwi 815 desecoommer GAR) My 1a¥@i. 3. dbl VIR (51, MHarCIZCCh) 5

PRI B QR ERgaR ot ey SR TBG | 505 Mty 244

(M /a9, PhéSeIaaidhado wnt HDEL. DAL 97 @n.2HYS. O, BHET 8- |h58 (m,
51 SOTBLTEY 1500 3 5 BN M g v

obnrdenkray diffrasnader reduced pressure. The resulting
solid was absorbed onto Ggli and subjected to flash
chr omat ogr aphy (5i 02-40 g—g'{%%‘ll'ent elution: 5%

Et 0AER BN ahet-bromoptmhylicy26prby) (B cyrlabutykyeperdin3 B §hmethanone
Et OAc/ Hexane over 20 min at 40 niL/mn to afford 1.48 g
13AI as a white solid (46.7 %yield). 11NI\/R(500

Mz, CDCL3) 6 7.46-7.33 (m 2 He ™y d, J=8.6 81
Hz, 2H), 4.17 (q, J72Hz 2I—|)\5)47(ddd J= 9.2,
6.4, 4.3 Hz, 1H), 1. 85" 5.4, 4.2 H, 1H),
1.59 (dt, J=9.5, 4.8 1H) Ol.35-1.18 (m 4H).

13Aii. trans t- but9 2 (4- bronmophenyl ) cycl opropane
car boxyl at e

char gé eﬁﬁl?lﬂmerw%sﬁ%@éﬂted(%eccgrd@ncefet% 1 el stel%%nat%{a 750%%@ mn
Mlé PO030M)g, tltMvct)Ihpdﬂﬁd b aks6lae@hd Al hiRTIMNMEY, W) Analytical
8h1r ?EFé( ana|1y51s 0% 8nalft[alr§e? >¥@/§ eef, ?R'Lg‘igj min, on 4.6 x 250 mm ChiralPak AD-H,
5 micron column, 2.37 mL/min, 35:65 (isopropanol containing 0.5% dimethylethylamine):
supercritical CO,, UV-DAD and MS detection. m/z (AP+) M+1=363.5. This enantiomer
was not analyzed via X-ray to determine the absolute configuration or assignment of this
enantiomer but as Example 14 was analyzed via x-ray and found to have a 1S, 28
configuration, this enantiomer would be found to be 1R, 2R if such x-ray analysis were to be
conducted. 'H NMR (500 MHz, CDCl;) & 7.39 (d, J=8.5 Hz, 2H), 6.98 (d, J=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, /=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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To the solution was added sodi umtert-butoxide (16.1
g, 167.6 mmol, 2 eqg.) and the resulting m xture

waetiwnes2at RT for 2 h to produce a cl ear col or¢EE82008/050723

solution. To this colorless solution 10 was added
trans t-butyl 3-(4-bronophenyl) acrylate. The
container of the acrylate rinsed forward with DVSO
(100 nmL). Stirring the reaction mxture was conti nued
at RT overnight. The progress of the reaction was

noni tored by 11-1 NWVR spectroscopy. After i rmng
conpletion of the reaction, the reacti gzzjére was

diluted with MIBE (500 nL), fold owed[ by *he addition
y erN e separ at ed,

of brine (300 nL). The organi
hevajpor at ed{to dryness to give
d (79Q%6yield). 11-1 NWR

»

dried over MgSH4, and 1
19.6 g 13Ai},,as a ite

(400 MHz, 13-d)” 8" Wpm¥. 15-1.25 (m 1H) 1.48 (s,
9H) 1.51-1.60 (m 1.76-1.86 (m 1H) 2.36-2.46 (m
1H) 6.98 (d, 2H) 7.41 (d, 2H). The trans t-buty

3- (4-Ar cﬁrllﬂlﬁﬁell’wdl )Vaﬁﬂfaygedlmh\lm (w0 epRo 28D ﬁﬁlof)mobpmﬁ) iodide (5
f dr fl
i Roer B 0 EH 1 i g e e e g 03
mimalr),geaRi 2R§D( WIVENT- dhb’dﬂl}(l(&cﬁﬁe@ne EQ—dihnﬂll’mZ(B mgl0.06 sgho)) aadhd

h THF I reing. under
q{@y(}/ Qus O dl{))liacl’)lﬁ 1'19]9)( H}g)zr an arz%?ln éggtglg'flos e Slthe vial astegle(? and

osphonoace
{e2@d B 100,°C 98.13 hnfrbé readnofh W@S] al)owéd as@iolﬁe dmbmniamhyaﬂxtmlasﬁltered
T R R U SR
dhromtegraphy (rayic blominaed g aradichi gintonyeh EtﬁchthHd:mnfeﬂocratlc for 1 min,
SQ' 9(1) o EEt(?E%Hexaaee c))(voeg &Q&E?%&&lg% n% 0r$ ?l mg \{Vﬁg, coObser(Y @g 0%
yllsie) sm% m&mmmm HIPLEdk=ats7 Rfin f ’cHNm (ﬁDml\/Ist(O]I)GI3) ®N45 (d,

T3 b8 TR TRy AR AB 2 oy e TR ety G 349

@bhov e.8shi Hij 201, sOEW-Se Ni, atl, her2add i+, o S rennga), 20N erd, &7.2,

i 0od..0 I N exo 3
Sebertug i PE B o eteld I dritn 8 TSt o
he2 Mdd ke .peard.b o, 1H)Xt.2T-81Was, 1dnal yzed for conpl etion
using H NVR The reaction mxture was 82 |ayer was
separated and washed with H20 (25 nL), and sat. NH4CL

(25 nmL). After drying ovelxaMp®¥y, the organic | ayer

S e ness to Vv .7 esired .. .
oot 3k P D MR oy i b RS ot 2-one
MHz, CDCl13-d) 6 ppm 1.55 (s, 9H) 6.38 (d, 1k—7.39 (d,
2H) 7.45-7.59 (m 3H). 5 13B.
trans- 2- (4- Bronophenyl ) cycl opr gpanecaf boxylic acid ()

Br Method 1. To a stirring sohﬂ;ion f 13Ai (1.48 g,
5.48 mmol ) in THF £ 22 anbrigf erature was

added Li OH nonohydyat e | "O g, 16.
slurry in H0 (1%<%:T

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,
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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. 1HNWVR (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,
LH)6,HZ2 289 2(0ded)0 (ddD /-46.9,6.952.9 Mz H)5H4-1.8Hjm, 31) 8IL7¢- Ha¥(m, 3

= Qg e 1.43 (ddd, J=9.5, 5.4, 4.0
‘ﬂ?z?zﬁﬂd?’g.gﬁz ?d‘g%Hzﬁ% 7.°6.5, 4.3 Hz, 1H). Method 2.
A round bottom fl ask was Exaamdet® with 13Aii (18.5 g,

c2 ST & bR T D BB e

20added a sol ution of NaQlf¢randeg, 186.9 nmol, 3 eq.)
in H0 (92.5 nL). The resulting m xture wa heated in
an oil bath at a tenperature of 70 Cforvﬁ The
reaction m xture was analyzed for c usi ng
1HNMR spectroscopy. After corm ng conpl eti on of
the reaction, the reacits X N»a\/jgeduced to
one-third |t vl y ) rotary rg/vaporator The

resul ting mx)t agted with 50 nL of 0.5 M NaCH
sol uti on, foIIOV@{d 5 by washing with 2X25 m . of

MIBE. The ag. | ayer was separated and acidified by the
dr apww&edrizd eliat @V@H‘bh@@e(tﬁiﬁlcnd'@ﬁlo thiat 0.8 intmel) dpedi (1 ibdide (5 mg,

tur Xt ure obt aj . ext t ed
T hieD R g mbe Al o h e Sl iiDs s S35
@ Rdm){l@dfla’mﬁndhﬁ@dloﬁmhe Mga%mdgeﬁﬁg{glg @fmdnends@hwedds 1,4-
nder reduc ressure gave 1 o
GO Eo i R a0 SrllRe e g B e Mook e for
Bth, 6lbviedft@Eoobtohn{b@at Kmpéretutt)and kiR A0R theB Ivalvhizd, to 75 °C for

e g ohR Mispreavag i ol iy Smaspieg, Mg rougy

(Cé:hte@Z:lnDd chZcedtatédsin Va.dd)) Tﬂ.e31€sult1ng residue was subjected to flash

LRy ek RARGRG ¢ w9605 LR PP St A U it

f(‘%MO‘FQDCM @er i g 18 mLDMh td 2i0e Th mgattle@oip@int as a dry film (10 %

RO T2 AT B B ) PR (RNOE G0 BkgPb 717714

&f, LEY, 7SIt 708 (ﬂgzlﬁpB 68-3r50 M, 1A, wa& i), 2.33 ARintply . Owas 11),

T cti o tirred. for bef.o [
BT a0t andls T baneed PedtLris it BU0] FufE AR 37
Hediglued 1viag (@i, sSERl1ved . 34nmEsIDAC.24-108 k) 11 and washed wit h
5% ag. citric acid (25 10 nmL), dilute ag. K2CO3 (40
m.), dried over MgpSH4, filtered, and concentrated to a

solid (741 ng). The aq. peeewlelds |eft to sit
O%ﬁmg élowlﬁberaﬁls l}llyﬁ)@i [ugp;tr#bﬁdﬁlmme@ncﬁﬁop%pyghﬁht&ﬁone

This mafer was col'l'ected by filtration, washeée

H20, dissolved in DCM and dried over MySO4 yield
additional solid (290 ng). The conbi S were
subject to flash chronat ogra (Si ”?\L/a"? g gradi ent

elution: 0.5% 4% MeOH DC 2r\18 40 15 ni/mn
to afford 930 ng 13C (| yi el d) ( ES+) M+1=363. 1;
HPLC t R=0. 86%) 1H NMWR VHz 13) 8 7.39 (d, J=8.6

Hz, 2H), 6.98 (d; 8. 6 : 2H), 3.72-3.56 (m 4H),
2.73 (quintet, XN7.9 Hz, 1H), 2.44 (ddd, J=9.0, 6.3,
4.0 Hz, 1H, 2.300(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

125 Fo
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13C (300 ng, 0.83 nmol) was separated into individual
enantioners on a Berger Instrunments MultiGamlll

wooenesses i cal Fl ui d Chromat ography | nstrunent POEGBY08/050723

the 25 follow ng conditions: 21 x 250 nmm Chi ral Pak
AD-H, 5 mcron colum, 70.0 nL/mn, 35:65 (MOH

cont ai ni ng 0. 5% di net hyl et hé/J am ne): supercritical
CO2, WV-220 nm The i sol ated”’enanti omer was renoved of
sol vent under reduced pressure and placed under high
vaautimngeuspensenoif $2C (160 2Z70.a¢ymofol)t @allh(ﬁumﬁﬁpcﬂmdﬁa& @01

%%io{) em(lgﬂell f2(§é I%}] ;/ M{ ?1%)0%@11%%3 /X-ltglé& é% ﬁ%‘}li 539111%. tert- but0x1ge @7 0

mg,2)5{9 mmwlChnnyaldea KHADR HL) Srdmyopladng0.080mlint 33 @n@l& under an

Tl P3G W RSO & A Ml Buebegiod viph, AT 298K 91

biche togptiature, thafraactiohFwds RSO, ey TS NVR.((, B0@cdvivizh DCM

Ay Gy g oy ganad B e S5, Byl

Dateridd) wabsuBjectdd B p-fbp,ara]_ikﬁ gev@se&&as{elﬂPIAH)/[,S pBrifi@tidn @gi\(epﬂﬁ 5mg

0 1.7 .
o 00y B0 B B 8 8 Pt
Mdélzi MO o) &/\@953((15% Nied 2bly, 6X44r(dy/= &|5fHZr Ay 3.6~ 3. 4BxandDe3.35-

SR L2 218 S PR G Y AP BGr Hlpd agi
Jm& 96,31 ﬂéiZh&ﬁ)thS Bi01 (mj gD, Ny7-1.9%rs, G&halnt i (e 1Wad.2 Hz, 21),

t I Al e r Iat
LESE Ry AL G PR SRA s 130 £E1 by EBRANERT Gg 7 v
ol ated as a white f|Im(46 % yield). Analytical
Chiral SFC anal ysis of fi et >99% ee, tR=5.25
mn, on 4.6 x 250 mm Chi rMH 5 mcron col um,
2t.r®7-{iZHL4-fﬂiPhI,’yr%i—(%&l)plilesmlﬂnyopmole}1643mcmbmylpgoe@m%yl)methanone
di met hyl et hyl ami ne): supercritical CO2, UV-DAD and M5
detection. mz (AP+) M+l= 363.5. This enan eI was
not analyzed via X-ray to deternne ft/ﬁé Sotut e
configuration or assignnent o h| s 115 anti oner but
as Exanpl e 14 was anal yzed X~ found to have
a 1S, 2S cogfiguration S enan omsr woul d be found
to be 1R, 2R if such ¢’ anal ysDs were to be
conduct ed. 11-1 NJ¥R (500 MHz, CDCl13) 6 7.39 (d, J=8.5
Hz, 2H), 6.98 (d,‘N 8.5 Hz, 2H) 3.79-3.53 (m 4H),
2.80-2.62 (m 1H)|,—|244(ddd J89 6. 3, 43Hz 1H),
2.30 (t, J=5.3 Hz, 4'_?: |—5|)
(m  3rpringzpspengon qfA3C 21 me, 1) 1é5m(l@iajd (43=29- t:ttrar%eﬂ@yl 143 27
&'gxanggﬂaﬁbl*yl)l}ggyrgﬁqjéj(27 141@80 §4 mﬁmﬁ blétm%h&gllphaslﬂ)lme)ﬁ%&ﬂg@llnﬁ(ﬂ)

trans-1- érazin

d@a&d@ OYymg, @M p(ﬁzfgopﬂéa}qg, 9. 34%mml )ina DME/HZO/EtOH solvent

mixture (ca. 7:3:2, 0.690 mL), in a sealed vial purged with argon (g) was subject to

microwave heating at 150 °C for 160 min. The reaction was then left to stir at ambient
temperature for 7 days. The reaction was diluted with 10% isopropanol/DCM (5 mL) and
washed with K»COs (aq, 2 mL). The aq. phase was extracted with 10% ispropanol/DCM (2 x
5 mL), wherein the combined 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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met hyl i m dazol i di n-2-one An oven dried vi al
was charged with 13C (100 ng, 0.280 mmol ), copper (1)

w0 oavaetsed ng, 0.03 mmol ), K2CO3(76 ng, 0.55 npol/GB2008/050723

1- met hyl - 2-i m dazol i di none (33 ny, 0.33 nmol),

(1R 2R)-(-)- N, NT-di met hyl cycl ohexane- 1, 2-di am ne (8

nmg, 0.06 mmol) and 5 anhydrgus 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
BooT.3¢ ¢, Hbb7.4Ntd, -eplr.atinrrel4 (HiF8eted2ihs 68 gh, 2B 3.4%@, 2H),

rat e e I i
o T g B 2l 2 B L RS B 75 MRS
gﬂé@; Ehtizal Iy, il 6/ (ddS967ER, OAdizL—%&)alhéS (BIdcF&9 £3.f20% H4, 1), 19
% Et / over 13 mn at 18 nL/mn to afford
@iﬁggf&f%g%ﬁg nd (67.0 %10 yield). mz (ES+
Mt1=383. 2; HPLC t R=1.57 riixample2l NVR (500 MHz, CDC13)

8 7.45 76
(td, /%9384 ‘EQJ__?4 éﬁz'f&uglﬁ{ge’rag@ %gbggylzc%‘ébgfﬁéﬁ]bgﬂ 1%' d
J:78 1.4 Hz, 2H), 2.88 (d, J=1.5 Hz, 272(dq
J=8.1, 7.9 Hz, 1H), 2.41 (td, J=7.2, 52 1H),
2.35-2.21 (m 4H), 2.09-1.95,(m 2 94-1.79 (m
3H), 1.78-1.65 (m 2H), / {ddd, | J=8)6, 5.2 4.9 Hz,
1H), 1.27-1. 7(m 1H) . Exarrp trans-1-
{4-[2-(4-Cyc ﬁbutyl pi ari ne-1-¢ar bonyfl cycl opropyl]p
henyl } pyrrol i din-2-¢ I s exanpl e was prepared
according to ExaNp’I/e 16 enpl oying 13C and 2- 20
Eyﬁrgl i dinone, which is commercially available from
anple, Sigma-Aldrich. mlz (ES+) Mt1=368.2; HPLC
11RZQrahi2 -5t 31-cLadidRn(HAGviIMdz, CDCL3) 8 7.52- 7.49 (m
2H), 7.12-7.09 (m 2H), 3.84 (t, {)70Hz 2H) ,
3.64-3.60 (m 4H), 2.74 (quintet, [Y=7.9 Hz, 1H), 2.59
(t, J=8 .1 Hz, 2H), 2.44A4AdddJ=
1H), 2.35-2.27 (m 4H), quinteQ, 86 J=7.6 Hz,
2H), 2.06-2.00 (ddd, : Hz, 2H),
1.94-1.83 (m 3H), N/ 763 (m ,~ 1.23 (ddd,
J=8.3, 6.2, 4.4 1H). Exarrple 18 trans-N {4-
[ 2- (4 foxed &QHW&&A&EH%&'e&ﬁpﬂed%ﬂ&Qﬁ%&ﬁ%@ﬂ APERRYH FRR8RNd a

%I met hane- 5sul f onam d
inlet was charged with NaH (3.96 g, 1 1 egs) and anhydrous THF (120 mL). With

moderate stirring at RT, a suspension was formed. To this suspension was added a solution
of t-butyl diethylphosphonoacetate (23.2 mL 1.1 eq.) dissolved in anhydrous THF (20 mL),
dropwise via the addition funnel over a period of 30 min. The suspension turned into a clear,
light yellow colored solution. An exotherm from 25 °C to 35 °C was observed during the
addition. After completion of the addition, the resulting mixture was stirred at RT for another
30 min. A solution of 4-cyanobenzaldehyde (11.3 g, 86.1 mmol, 1.0 eq) dissolved in
anhydrous THF (20 mL) was added to the reaction mixture dropwise via the addition funnel
over a period of 30 min. An exotherm from 25 °C to 35 °C was observed. The resulting
mixture was stirred at RT for 1 h. Progress of the reaction was monitored by "H NMR. Upon
completion, the reaction mixture was diluted with MTBE (200 mL) and sat. NH4Cl solution
(150 mL). The organic layer was separated and washed, sequentially, with 25 mL of H,O
and 25 mL of sat. NH4Cl solution. After drying over MgSQ,, the organic phase was
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NNOr ()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. ThY vial was seal ed and

heated to 100 C for 15 h, aIIovved to cool to anbient
tveppardounamesnagist 2.9 galA oF a §hife dolid t 1198 Ao yielde tl NMR 7800011z,

élr%it:) é? an‘%erg’%nl u]gg]é (s e4|rjﬂé§t1#ﬁ?c§ h64t he?% eg a(ﬁSZﬁ)

concentrated in vacuo. The resul ting residue was

3%I\/EOH/DCMover 9 nin at 18 rrL/mCh to give 7.5 rrg

title conpound as a dry f|Im
Mr1=378. 2; HPLC t R=0. 59 (500 MHz, CDC13)
6 7.17-7.14 (m 2H), 7. 08(m JH), 3.68-3.59 (m
3H), 2.98 (s, 3H, 2Z gdi ntet, FEN9 Hz, 1H), 2.47
(ddd, J89 6.4, nmle 1H) 236 7(m 4H)
2.08-2.00 (m

1. 91 Aqrogad I(Oﬁtpmﬂqyk Wals ch?rgad Vsﬁh @r{a%%@{)o (31 9241712 ﬁlsme%n? eq.) and

IJM)SO (2§b KRNI md&rate stirring under Nz, a clear ellow solution was formed. To
4- cycl obut yl pi |pera2| n-1- P% Aépyrrol idin-1
thv fylﬁ%%\yqs]ae%p%praw l}?%{thl?a(lll%ﬁé 34 mmol edsj g#1d; t]imf‘gresultant
ﬁﬁﬁ?@?& s?ﬂe@it R]I3t§r 1 ﬁoﬁlmo 208@ZBmiIR |1 )eq) Pl chadéd il kie)
acetate
qﬂn‘ﬁﬁ)@h%t ezacwlatﬂ}vast rg)rs?d %maﬁi WH]@) QMﬁq,]@ 0 (@)natlmgg pithe reaction
Rl wasS@@iintel MeUTt fob g BXTIdGe{cBdn MixiBe whk B8lyPdThY completion
anh;{dr ous THF (2 nl) and pyrrolidine 0&&@027 m., 0.33
sl ) NMR gesetrasioryr gHlsT efirBngsupHeioe TS the fCty
lﬁlxt@é wiAdiRtel bl Beq@erRBd daBiol bAUTBA3@®mICeal bAg (BG0 mL). The

organic layer was separated, dried over MgSQO, and evaporated to dryness to give crude

% ield). mz (ESt)

product. The crude product was purified by flash chromatography, eluting with 5-10%
EtOAc in heptanes to give 11.6 g 21B (54 % yield) (which was found by 'H NMR to contain
a small amount of impurities). 'H NMR (400 MHz, CHLOROFORM-d) § ppm 1.23-1.29
(m, 1H) 1.49 (s, 9H) 1.57-1.69 (m, 1H) 1.83-1.96 (m, 1H) 2.40-2.53 (m, 1H), 7.18 (d, 2H)
7.56 (d, 2H).

21C. trans 2-(4-cyanophenyl)cyclopropane carboxylic acid

‘\\“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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30

5 anbi ent tenperature, the reaction was quenched wth
a few drops of H20, diluted with DCM (15 nlL), filtered

wo booosogis2LCel i t eg, and concentrated under reduckdr/GB2008/050723

pressure. The resulting material was subjected to
preparative reverse phase HPLC/ M5 purification to give
46.5 ng titl e conpound (47.98 %yield). mlz (ES+)
Mr1=354.2: HPLC tR=4.77 min1-1 NMR (500 MHz,
DI\/SOd6) 6 6.95 (d, J=8.5 Hz, 2H), 6.44 (d, J=8.5 Hz,
1H3\H‘BR 3 ftdiOcopmmidgfompB:tish ef th@reael,oﬁAthf( rpctidimixture was

cfné%tr% %1% %lgnthlrﬁ::gs wolﬁm% %tgé‘g;@tt ?ttheggagzao%mgymre &7'{9 difyted by the

dddition Bf TBME 004 NFORI (AHM) sdln@op. The Geslting Bidjure wasivashaldyith 2 x

Pl of g g1, Rk Gtlding indunnyColuid Bagiop o
®n8 HQG uitilkize pH_H)the ]E)Q(&HF)W@S 210 Thg Btidiindgmixture was extracted with 2 x
iqzt_ni i é&c%&gg‘o BT AN AL ReA7Ae] &Eﬁ\%g%ll\igﬁ aftd &Ja&;}y&d to
yl pI'perazin-1-y1l) met hanone Stirting

duspes vrrofvad@gor 6 @ivegrudOprbBuatmBlie)crude product was purified by

tf'asfl é‘hrgﬁingtb% 5(5}8; gl%%%%ll iIO /3 ;\/%OHCﬂl Woﬁ% p?&fugt \%’a]s)isoilalt_éd asa
fbm@ﬁ( el phdny| I@frmph I Eh&MRolalyaid p (s Ipkddug b divaied @ sl amrynt of

B TR e Lo Ve Sy R bR M Wy nay 30

nh) adgealied withi2ad 2570k getOWict Aharg byer(vg suasitalabfl setcidifeed to
é%gf B)ﬁﬁg gTOE%%E lcl(ﬂﬂtlo%tof g‘ghg IgC Ohe angu@f&m-gg fad S%%tal:q?\gith

s then t to stir at anbient tenperature for
b8y (50Thb). r“%ba@tgamn emt sl ew@@datw tp dryhes¥go give 3.1 g 21C as a white

n ( i .
§m§;§’ @6%% y%lld) Dﬁ&qa ;’V%gmeg%%}o\ggﬁg gqe\nd%lﬁp‘i% /gfggprgs%ﬁlt’ in %16
mﬁm@mmdl@mﬁd HZNMRS '"HINMR (406 Mz COIGd:-d Srplpinniedy - 1.46 (m, 1H)
r e

{l;ﬁ? \Hg rlgg;iudré e 4}32’;2?%1 %ﬂ%%?g&%ﬁﬁ% §ddzﬁﬁfé 13 (s,
Hilbj ect ed to preparative reverse phase HPLC/ M5
purification to afford 15.0 ng title conmpound (31 %

yi el d). rriz(ES+) I\/H 3512 HPLCtR-4 99 min 11-1 NMWR
11300 ke 4-[1DIY 1 i 9 5 bgnzoni@8e 1H) ,

Z|Z,86 H)a so]%r%rgof 21%,9(8(’_]? g, %U glm(or}i 1- &)‘_ca_gbutﬁﬂ)é@ra(z&g 2}{137%()7@54 g,
&0 T7mhdpl) addHy; Etlzflﬁﬁelzoﬂ;ﬂhn(lm (267I9I)H}L 16.95mbdl), in J6iA] @ DMF At RTwas
i bl O LA gl B Gl v o ity ol

bhfentrdted. I edehdfion w8, p:amtlenda beBvedn EOAckH) 1 NollEK b bk eq. 2dyer was

a0 ith EtQA( then made b h2 N NaOH, The ag, | tracted 3X
{D(Er 4({ ¢l E ‘1 ?np%? az ?Sﬁcemi car bon ﬁ Sy el Gt 0Py TX] benz
with EtﬂAlcemdl/ﬂrt qunjblmed organic layers were washed with brlne then drled over

MgSO0,, filtered and concentrated. Purification was performed using a gradient of 0% to 10%
MeOH in DCM. A second purification was necessary using first 100% EtOAc then 2-5%
MeOH in DCM providing 0.853 g of 21D (68.8 % yield).

Method 2.

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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21A. trans t-butyl 3-(4-cvanophenvl) acrvlate NI 10
A flame dried three-neck flask equi pped with a

wo b@oopises er, an additi on funnel and a N2 i nl ePCTHEB2008/050723

charged with NaH (3.96 g, 1.1 egs) and anhydrous THF
(120 m.). Wth noderate stirring at RT, a suspension
was fornmed. To this suspensélon was added a sol ution of
t-butyl diethyl phosphonoacetate (23.2 nL 1.1 eq.)
di ssol ved in anhydrous THF (20 nlL), 15dropw se via the
waldd aridohe ftummeeslunghenteditoP € od tterf ca3l yithe rddegorswspdnsedin
d £.L.on
gold%?ﬁngJ}n 0918921%%1%%5{1)21& %&%ﬂl&d%g&lﬂ 1@11?]%/@%%% n%%!)r%ff aéed Lf%raler
gdaed pessureAflheresidommpdsetiliiod wah EtOvec @A dily lathaShhleth sat. aq.

I& s(§|(E H‘l n‘ﬂ% ﬁdfnglﬁgﬁ)z%@h {dfg'ﬁa\g%ﬁlfiﬁ{;eﬁﬂﬁ cint?’agedrynger

kd@edpppssdics Sot weedtingguamnysdnigegediibiFagh20romajogwaby Gddet? g;

. .ea b I, r 34 | 0
GRS ON TG, L5402 L0 SO0 2
1@int o350 @ev@miro bsldavEd McCHEDCM6fat 3 mmg ardOxblumen) wastford 210 mg

2glt]j ds a%gh ?[lgfl V%IK/@S-FEM)%L?]%% ?ltP{qE o ﬁﬁqﬁ:&ll QN W%SOO

noni t or ed the reac
hfoxIIaMéOv@)S5 ag0- EﬁédnvﬁH)W MF(BEHSZCI@Z Atl), 356@ $dm, 2IH3.64-3.40

| ) rga ; p ]
(R0 Qi Tk 1 1R 2 P51l BUED AR5 2T EPRIF B0 302
Kat.77 Nlddﬁkléél 01, 0. HzARH R A .68 K ddddg=be&16. VG SCH 2 He Hodl), 1.46 (ddd,
]| hC dryness to give
B R e o BE /ST RE 2086 DRy el Gy 11 %1 Tha
(400 MHz, CHLOROFORM d) 8 ppml 56 (s, 9H) 6.47 (d,
1H) 7.53-7.64 (m 3H) 7.68, H) 21B. trans t-butyl
2- (4- cyanophenvl ) cycl opr oxylate 0 0 N5
A trwr#d[Zk:(ét(bfohbwla@kramgl@waorg@dymmdpy(]@@@@(q §r@ntiomer 1
(37.9 g, 172.4 mmol, 2 eq.) and DVSO (45Q nlL). Wth
noderate stirring under N2, a clear yel ] sol ution
was formed. To this solution was adueg sodi um
eqs) and the
NRT for 2 h. 21A (20
g, 86 2 mol, 1 eq) chargeﬁpand the 10 contai ner
of the acrylate sed for@ard with DVBO (50 nl).
Stirring of thgleactlon m xture was conti nued at RT
for 16 h. The reaction m xture was anal yzed for
conpl eddtor duggmys bihgle eV B OC trknseo physoluffstearochemistry.

confi | eti he reac t eaction
o TR AR 2R ol LOK R Bl indif}l SRR on o
B&OO IistrymemigMptiGren (1B Gﬁpemm)lcal Fhiéd Girgaarograpleyylestrumast using the

%g&gﬁg%&%nogr '2?% Bpg%(@?% KA. Heé%ﬁgrm% %jr{n!i % %}’Lrh%?n 20:80

resul tant m xture

e cru e cru
(0% 150151 ¢cachi1’m}g i3 5%$1hnem}bfd®lang¢)awh§r9nt®|aL¢(Dﬁ gTVWZOhmE -Th@%4polated

V.

Pt RaCEPBARGR a0 P el P PG ahdPa Ul Sl
gfe QQTpglmlﬁt QOGE)))undlaISiaNme i @4 IVHzy el CHAOROF@RVAid) SBC pmhysis of

- 0 L] .49 £ ( :
gt GRAR o ocigol i At Ry RS by copgy
1.9 mR#)in, 20:80 (MeOH containing 0.5% dimethylethylamine): supercritical CO,, UV-
DAD and MS detection. m/z (AP+) M+1=310.4. 'H NMR (500 MHz, CDCl5) & 7.56 (d,
J=8.2 Hz, 2H), 7.19 (d, /=8.2 Hz, 2H), 3.72-3.55 (m, 4H), 2.73 (quintet, /=7.9 Hz, 1H), 2.54
(ddd, J=8.9, 6.3, 4.3 Hz, 1H), 2.40-2.26 (m, 4H), 2.09-1.96 (m, 3H), 1.95-1.80 (m, 2H),



20 21C. trans 2-(4-cvanophenvl)cycl opropane carboxylic
acid 0 ssoLOH N A round bottom fl ask was
webawges2zvi th 21B (11.6 g, 47 7 mmol, 1 eq) anecVeBkbos/ 050723
(55 m). Wth noderate stirring, a solution was
formed. To the solution vvas added a solution of 25
NaCH (5.7 g, 143.1 mol, gs) in H0 (30 nL). The
resulting mxture was heate in an oil bath at a
tenperature of 70 C for 4 h. The reaction m xture was
b8l & ed 3ftorl. Wddwd, ét8.0r9.1, 90 Hesily 11-1 NVR  After
confirmng conpletion of the reaction, the reaction
m xture was concentrated to one-third its vol une and
the rest of the reaction inaxiplg23 was diluted by the

et BB e LSRRy o py DR . gpiomer2
The aq. | ayer was separated and aci difi y the

dropwi se addition of 5 conc. HCl uptil pH of the
m xture was -1. The acidified m tur®'was extracted

AQ co i\ggd organi c extracts

ard “evapgf at to dryness on a
rotary evaporator t e crudg product. The crude
product was puritred fl ash Thromat ogr aphy, el uting

5 wth 1- 10% MeONTn DCM The product was isolated as a

o1 oqudtoy ndredrEs ae R rsb Rt TS Rstier B ber o
pr es dihts.endibsiermedsasoladd inasotdagre wdihsisodhieldepamtian deshtibed in
%?l Ut I %g g!axga cg_sl c&%cnb\esg\é%erg ep ﬁ\r{\@é’b c&?%hlaatl Elég g-%al}gllsforinﬁaeﬂ target
% & k=740 mmi,rotnﬂ\ﬂ SE Oanid ICﬂllra‘lHakDéﬁD{H) ﬁcnlcrbﬁiolurﬁiné 37 mL/min,
( )
10 %) (Meg)}{e%?tn HIiNg V@Ss’/ glmvethal et[hal?anane{) su%errcrll,{lecgls Zomgl I{)/%EgndLMS
@t@ﬁ@ awz GESM)] Mé= Sk®l4| d'he %uldn&orymﬂﬁmb)r wad@ittler sabj Wdyto

of re.stil resent 1n
AP SR e DTN R YRR s PRtk S e
toDChBind Yil8edwith dar. NaHTO4 65 (ni'n) afidHhed exdretdd HBh EWGACJ(B{)( 15 mL).
. 87-1.9 - 2.43-2..49
f‘h&:’ co?%bnefﬁr%%cs (\xélé?re \?ﬁ—ﬁfmd \ﬁ]ik&)ﬂﬂ(elao mt? drled3 over( ﬂgsg H}ilterec?
15  ¢onemgatdd i:hzla(u@-t@ﬁf(brcb ﬁumgltmlp pﬁnlamndl as-alwitigrsbiid@OCy gikldpr op
F 4. 01
Xnal 505]12(%’1}'3{ gPld egla{ymf BP ﬁnea} tzlr y>d99</g?_e|ciR—?§ I]élé 45 6 %2
@il Dak i HNs Eidngd q;biunmo@%pﬂra]m MO((Me@QI (Niht;amilﬁ m/

%lﬁthg@@%e%uggrﬁﬁt%%c¢a [ﬁr.l_ﬁg%) a%g g}f:Sd etectlcp O t/z ?4&54% M+1 310.4;

were dried over My

was s iTred
HPle® treb A6 euit. r HNIR (TWMHe G109 et d plaeB iz, didpd.19 (d J= 8 2

20 gglF g o HE NN T 73 e e G,
2.332006 (msﬂrHﬁ),th (9ak 9 &eh, 3X), 23 WintuftetEr-OcHa R t 18- lc@nioi, ABY 1.30
@5%%2 g:? Y £E $1, VB E washed with brine then dried over

It ered r?d concentrated. Purification was
performed using a gradi erfixapipld® t o 10% MeOH in DCM A

EroAc then o E0bRATAN T ARSI Sl R b EO
(68.8 %yield). /D
e

25 o
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30 Met hod 2. A gl ass vial was charged with 13C
(250 nmg, 0.69 mmol) and anhydrous DMF (5 nlL), purging

wowdob/oasgon (g). Wiile stirring, zinc cyani de 2aDEBr@S/050723

0.890 mml ) and

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (80 ng, 0.070
mmol ) were added. The vi al s 91 sealed and the
stirring slurry heated to 80 C. After ca. 17 h, the
reaction was allowed to cool, filtered through a

Cel i thxgmpked, (4Vaspdch7mibe) ahd sgpaptedinket iGdgidud mghntiomers on a

BRSO R PRSI ESHER SRR B3, R
KROTBg (hditiodO Qrﬂz()%thdn BhiraiBak(AIQ-Hy S ynyicran cebenin V8.0 nNGS®420:80
%‘Jdﬁg&g‘fﬁ%‘?}%gﬂg g?nl?ergv\lége%ﬁ %:11%1'% i s%éer?nt&?{j&s %vpfz%%%l“ I&e isolated

e resu
ahntomet ogy Iaplhyed(OSScﬂ\Zenmndgr regl}rcactlplemlre@hdlpllamd un@er 5%h vacuum to

EPHSREA LB 06 Q0,229 B ATy Dl G2l o

fmahtarggt >80 WL/trm4ri)3 i oaf4f6or 2:5021110(3 12k BIxEl, amgwdr @11{11992 37

i ﬁ%"WH&E@@aé”béﬁ&%a?ﬁ%le@%}m&%%%d J1-0aD

Y@ ddtetion Hy/z (L4888 4. MH IEMR, (5@) BAz3C1401:1137. 3Ry .26 (m, 2

R AT e

J£N@dd J=9.0. 613, 4D.17z, HA), 222, 231meP ), 388d 98 Jma4 D)8l 9% 50 (In 3H),

PRty g b b b Ty e dug

15t rans- 442- (4- Cycl obutyl pi perazi ne- 1- car bonyl ) cycl opr
WBYMJBQI’@@EHIH ]bilcﬁoris DGl hred an N*)t e: * designates
W@FFEWWWM&FUWT%‘S‘O%@ stereochem stry.
Exanpl(ed ®ds t(SQCMD cagfirmOh&@® sotpigcyniigastiorsyd Examplei2d pied Example
d r
§]| J%"llYléef_ég{rﬂTl]ll | kacg {ggg{u?attlﬁgthlg V%% Q)ggtréhori} e Hfoggeggarﬁlﬁmers for which

thpshtsplytvenefigyeiting n@@lded Pbe ﬂ@tbﬂnnwdn dhe enagilatddopestra s sherp 50

I\/g%h Eo(a)tjﬁéj g)%f)n@ng' Il_% \/5%/0 rbﬁ%%eﬁ ?afn tﬂ@ch lrgu{)slﬂn@es %/Qatcﬁl%g
waiaéfr goegtral ehalracwws wstztz@s mmrfﬁﬁeauog@fﬂa@ obitreaenfigimasion of the
AT 0';1% Eﬁ%l@fﬁoﬁﬂhﬁé%mnal%‘ﬂ@ﬁ&r &&%&ﬁ E*v@ﬂiﬁﬁﬁé%@mﬂﬁges were

vacuumto gl ve ound
@mbipediith @Oé@ulﬁldfnﬁdn@l%a}aﬁ aengity ﬁlAﬁ@lnyltthﬁt@&{ catgilapierls o§pedicted
@@Bls%e%{re?' toqgenftlﬁntﬂé aﬂs@lﬁ&%{)n? %t/fbﬁseof tﬁe%x@tgﬁ)ﬁse ﬂ' a[ﬁd EQQmﬂﬁe @5
x 250 mm Chi rdl Pak H, m cron colu
RAtATers. 20: 80 ( I\/EOH cont aining 0.5%
di me@)@uﬁ{ehxj @&a A N/R)ﬁ{ecaa% III‘E)?@'CUI%@CIIWCS s%@l @max/ M@rgy

det eCt1 on.

©DOBYrs §r 'Exggple 3 Wgﬁg)n@cpqgl us@g-@/[acrpll/[_pgel (v@thm\]th@Mges}t@ graphical

1%@face%§<§1§od%1fé§lné g‘ Tlfk% loxges? &eﬁgglébﬁl_%ﬂers 1tlenz1ﬁgd ‘!ﬁ'@t? udddas

Aping g,_mrggan];l ng@rr{lwfi ugpg deny@g@nqlogqj tifeRyy @ﬁjl“ w1tlgg Gau551an 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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1.80-1.66 (m 3H), 1.30 (ddd, J=8.6, 6.1, 4.5 Hz, 1H).
Exanpl e 23

WO canm24842- (4- Cycl obut yl pi per azi ne- 1- car bonyl ) pQT/IGBPI0S/50723

yl Thenzonitrile, enantioner 2 5N Note: * designates
singl e enanti omer of unknown absol ute stereochem stry.
Thi s enantionmer was i sol at egl i n accordance with the
chiral separation described 4n Exanpl e 22 and treated
as described therein. Analytical Chiral SFC analysis
Ea‘IT(LYIHa[Lete(F geing>B9 ek, G.REYs. &¢v. BilA%8, 6 7456 The 250 Gintynsis

SGRNERK PAD oSy R £L0N 0L YT 1B 38 S FllLod ) 2O 80
coﬁ aini di rretWh
®upPpergerist Bmaﬂat@fﬁﬂqf nfvar¢daDd aflﬁ?d) sm@:tdie“bmath anformzwrESnErated

310 1
83 P LGSR KO8 RO B B i
@mpwfed s@cironn thifeamgr, direcacammrnisongiestecaicmodnitd atdedpamntal
stentg%qrrar\ge ng. diluted with sat. NaHCO3 (5 ni), and then

W|th EtOAc (3 x 15 nL). The conbi ned
or gakixpgimuatad awr2tShng§r0|f Feanipile 24rind, Exampwbwewectwely

VV%%S(? %?lvéd 1llb%r1§1qi’ éli]n(? Qrﬂict I aa} s%geirlltg]yy%ﬂ&g}n‘go 2% r]éjaF7&1frared
okﬂédn)amlaw 4 @hl reatblutSIﬁ@sag al43hs dgal gfurdei i@b scaamgnéocobgg%analysw
$ COB(B_ ‘?ed ﬁﬂ{%ﬂﬂe E@?éﬁg}jfrﬁlﬁég%@{ r’%e glﬁ]ﬁ’ulﬁg‘?ft Ii_111001%0rated a single

m cron colu cont al ni ng
@o@%lunmwm soyfoapilae)teupettrion mtéaIOMmz wmmmamn

.det ect i on. Pt) M1=310.4. , HPLC o 6
VR CEbt ™ Erplrtopt g ooyl 1 1 L
dnthlifidat®n Fith 2Q0fdztim@tdnstaid, ah@-a20 HHllz (1Bh pddsihnd 24 ¥B3z low pass filter
‘&%ui nfet, J=7.9 Hz, 1H), 2.54 (ddd, J=8.9, 6.3, 4.3

) | 232226(m 4H), 2.09-1.97 (m 3H), 1.88
(qui meeallts: TrOexPerimdenta? Hbratidnal Sirchl dichidismIMCD) Inf3eed(splebela was

ioﬂlP&S?g itootgﬁfaﬁubﬁtf‘&e\{@ FQ?E%@ i}'\%(?eﬁg’mp%e 24 structure found to be consistent

wifl) an2s, gheitjgueyich afirthptanipié 2esanereZbund t98e consistedbeatiah &, R
75.nmg, 1.67 mmol) was separated into individual

%)ﬁé% "$fers on a Berger Instrunents MiltiGamlIll
Supercritical Fluid Chrongbagpledsy | nst rumsnt usi ng

5" or o SUMTRTR s ADH MG 208 DR BEP S U AT A

0. 5% di net hyl et hyl am ne): supercri t/@ Cx2, Uv- 220 nm

The i sol at ed

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).
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20

5 enantionmer was renoved of solvent under reduced
pressure and pl aced under high vacuumto give 206 ng

wo 2aob@24sesrpound as a white solid (43 % yi el d).PCT/GB2008/050723

Anal ytical Chiral SFC analysis of final target >99%

ee, tR=4.13 mn, on 4.6 x 250mm Chiral Pak AD-H, 5

m cron colum, 2.37 nL/mn,_ 20:80 (MeOH contai ni ng

0. 5% di net hyl et hyl am ne): sUpercritical CO2, UV-DAD
and Ms detection. mz (AP+) M+1=285.4. NVMR (500 MHz,
CDC1 3he ebsaluBBoifi@ationpt Rxabiplé-}s was. fBdnd o b@co(nniptemm)ﬂ;h an R, R

(abity %t%P gt Vo g g Rinfibsdfilhe 38 £ g
Hz, 2.37-2.23 (m 4H), 2.08-1.98 (n1 2H) ,
1. 98 1 80 (m 3H), 1.77- .68-1.59 (m
1H), 1.26 (ddd, J=8. 2, GE%gggigaik, 1FD. Vi brati ona
G r cubsa¥- CDiCbhwllpwma@VGB)l)(l -t-(rafhedoreatiailpgiidin-3 YOV pvaps])
used to confirmthe absol yte configurations of Exanple
24 and Exanple 25. This t eC nique invol ved cal cul ati ng
the VCD spectra of the pure enantioners whi ch the
absol ute configuration needed to be.det ned The
cal cul ated spectra was thensconpafed No the
experinmental VCD specira ineg; fromthe chiral
subst ances. Nq;yhln I fic gpec | characteristics
constitutes a confi flmatjjon of e absol ute
configuration ot:@ e~ROenanti omers. Results from
vi brational circllar di chroism (VCD) infrared anal yses
YoN. € £¢ Mty N b- idifd raidiie tpl@din-BRORakes and density
functional theory cal cul ati ons of _predicted VCD
spectra to identify the absolute gonfigurations of the
Exanpl e 24 and Exanpl e rs~ Cal cul ated VCD
Spectra: A Mnte Carl o (ol gcul ar nmefhani cs search of
| ow energy 25 conforne for Exanple 25 was conduct ed
usi ng MacroMbdel wif;6i n the Maestro graphica

interface (Schrodinger Inc.). The 23 | owest ener
conf drrsHgng gelptqofaf @Emeisd ehasglepozsstatet(@p 1q M, b rﬁmgl) EntHF

('&Hiﬂﬁaﬁ?@ Mé'aﬁ&d@@a@ﬁ(‘% ¥ nf18 binIIR| AR EREYs PR Widd, BlcRiurry

ussi an . Optimzed strtuctures, harnonic
wistlawpcia ajar forhiené i piaees | & issthenimplef ggain jodk4). To this

wisr AR RSpwid Mt B - BBV &SinAlchPddl 500 fg | Lgh rﬂﬂol) which is
zero-point energies) were determned for each

aRTidHyravaibplefipm Galawod Brodudtatincordd41 @ umharyd., West

@@ﬁ‘lﬁﬁl@l dzed 78! ﬁ@kﬁr@ nﬁBB(f&P@ Hat Tﬁpbael%)allowed to expire and the
exch ange correl ati on densi ty functional was use

repraien fiireed|af mbiqh empEAresor e 2t Bbicatciio Vet qugshrEwih Ha0 (50
ﬁﬁﬂﬂm%tefd%@ltﬂt@ﬂ@ 106tnh§ BrPHaRIRRY seg%%{tg: ahd Iﬂ%bfréa@hcs further
exchange functi onal ecke, Chem ~ Phys.
SO BEAGY T, RS (Hyhaea pvee DO Ao and Sonccntsied in

¢auﬁbctblaﬁaﬁl 67@tngl;z%g,m B(aﬂ @9% paﬁg s %hi?@ionld gé-é\ﬂpérle[ e@hls @as taken
Yang ; Parr

@Wlﬂb%% ﬁ’éth?éluﬂﬁ%lpv h’ﬁ% é]?’ﬁﬂ FMtl 23491) ;HP(_LC i 1A97 nFﬁeo[il Nk

(@b@ MHZA@b@h) é@gﬁqddZﬁaz 128.811za9), U5@d,i B8 b e 1z, 1), 7.77-7.65 (m,
ﬁ@ngutatlo tions of i'nfrared and VCD spectra

é%@théﬁﬁﬁ?h%}3&éﬁ% Jenerated using an in-house

witten programto fit Lorentzian |ine shapes (10 cm1

%ﬁﬂ;efrv%s%gl)l 1t2.— 6- tl;]i%uSroC(e)t { &HinSPsH ct { g'rol rr]lectar oRyll eﬂpg{ ’

spectra were made. Experi nmental VCD spectra: -25
ngs of Exanple 24 and Exanpl e 25, respectively was
dissolved in 0.3 mM d6-dnso and then each separately

| oaded into a 0 1 nmBaF2 infrared cell for analysis 4
cml resolution using a 4-h, dual source, VCD scan
protocol. The analysis 10 was conducted using the

Bi oTools Chiral IR instrunment. The i nstrunent

i ncorporated a single photo-elastic nodul ator set for
pol ari zati on nodul ation at 37.024 kHz with X/ 4
retardatlon (opt|n1zed for ach|S|t|on of the spectra

e A AN o
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Exanpl e 25 20(4-cycl obutyl pi perazin-1-y1) ((1R
2R) - 2- phenyl cycl opr opyl ) met hanone rreo NJ O Thi s

wepanneaeer was i sol ated in accordance w th t heCT/oBe@i/050723

separation described in Exanple 24 and treated as
described therein. 188 ng title conpound was i sol ated
as a white solid (40 %yield). Analytical Chiral SFC
anal ysis of final target >99%ee, tR=4.5 mn, on 25
4.6 x 250 nm Chiral Pak AD-H, 5 m cron colum, 2.37
m./mn, 20:80 (MeOH containi ng Q. 5%

di met hyI et hyl am ne): sup [ UV- DAD and Ms
det ecti on. rriz (AR#) M+ L4, IpC1 I\/R(500 VHz,

7.14-7.07 (m 2 H),FE75°K 54 (m 4H) . 273(quintet
J=7.9 Hz, 1H), 2.47 (ddd, J=9.0, 6.3, 4.3 Hz, 1H),
2. 36-T02 vigrqugly sipg npxtoe of Naig (Y1 maH)16 mmghin(MSO (5 mL) at

a}nl‘_}g}enéte erztuﬂzund%rd)n’arlgﬁ) ?5 agm(ﬁahe(rénvas]a'a%ed (éH7)§S(ileQ§48319%m 12

1(1@1@5 in syaedl pprtiogs eyer ep. Bnffy Foj_lpﬂvmg cglgplete addlthrh g‘le adsstaingyas
59191@5 hﬂ 96 afirl. 0K DMS(?@@%@' sBlufich WAf(QM}Q&tO%ﬁ %n?o‘?f@ds%ﬁ&rdt

R, R configuration via I nfrared
@mlyfsw@r et mig rl"hﬁ r¢aﬁt1®om@ﬁ¢fteto 3t foek b thsh guepehed with H»0 (25

Iﬁt* Ak AP EMCy(b Ri3p a8z rI‘He éoni'b]ﬂe(i %réaﬁlcs( &/&E (&Jaéhgﬁ Qi'ﬁﬁtHZO

In-3-y }c ycl opr op hanone

(O SRR 51 L1, frsh MoV EERE A dyrednsaeg e asiiitds
Ressure. The resulting residue was subjected to flash chromatography (SiO,-12 g; gradient
elution: 0.25% MeOH/DCM for 3 min then 0.25-4% MeOH/DCM over 14 min at 25
mL/min) to afford 22.0 mg 26B (10 % yield). m/z (ES+) M+1=246.1; HPLC #=1.09 min.
"H NMR (500 MHz, CDCLs) & 8.54 (d, J=1.8 Hz, 1H), 7.59 (d, J=8.2 Hz, 1H), 7.55-7.46 (m,
1 H), 3.75 (s, 3H), 2.60 (ddd, J=9.6, 6.1, 4.1 Hz, 1H), 2.00 (ddd, J=8.6, 5.6, 4.1 Hz, 1H), 1.73
(dt, /=9.2, 5.1 Hz, 1H), 1.38 (ddd, J=8.6, 6.4, 5.1 Hz, 1H).

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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C F3C N% 10To a stirring solution of trinethyl
phosphonoacetate (0.510 nL, 3.14 mmol) in THF (15 nl)

w@rood/otasems added NaH (88.0 ng, 3.3 mmol). AftB€T/GB2008/050723

stirring for ca. 20 min, the slurry was allowed to

warmto anbi ent tenperature for 10 mn, then cool ed

again to 0 C. To this was added dropw se

6- (trifluoro-methyl)nicotinal dehyde (500 ng, 2.86

mol ), which is comercially avail able from Gakwood

Pr odubtwoptapellm¢thade O d Dunbar Rd., West 15 Col unbi a,

SC 2917 F ver t .

al | O\j\%é(?%zmlnégog%él O(afggl %618 ?a?g i on SEF)%}E@%?T%?%I%?

EBppeEntvs edd‘ed DIRIEA (R050mL, DIR8 nmedcand di3 TWa(E3 gqugeth¢Hiedmol).
B D O

1/9i lt, theki20ti¢rPwas camsenﬂze)t@d Undermreduc&l mt;S)sure difhesdsmlme’ras MG eHwith

G170, P GPMEEDLL RSy YRR LR PT9 R,

Birimie $3 wh$ dtiekerr R@xSOarfilarcd, anl tdreentrafed nn W@uo The resulting residue

R oo e IR SRS

He@8e foc minthgn 2100%s BtQ4/Haxely over V37min, o658 fufymigHp afferdSgme

é %8 %15?6@ L?é/?gér?eﬁ Myﬁ)t%ér ?Pn 29 A0[7Igc§1% ngIfFIopaﬁoé/gﬁ% focn

$ &6%((1(1962 1, 0.6 Hz, i), 5% (dgdriclidt, )IHQH 5;5r(dqhg B2 s 161, 3 69
j\lf?dn_tpn(é rﬁgl %r e %m g%?a%r‘]gﬁg% )IH:%Q 618'\@ i, 42 k. 2 }ﬁ”ﬁ?g%g%z,zg (m,

at nospher e
{1OHBY 3G 1310, 12488y, 28), ]1279nhﬁ§| (On, i), $,38KdddpE8t7 6Ast @HerlH).
ca. 1 min Follow ng COW'W“ on, the reaction
was 5 stirred for 20 mn 1 nL) solution of 26A
(200 zmms- (Mﬁ?&uﬁlﬁﬁie}azﬂ@ﬁyl@—@GdﬂLd)EdpﬁWﬁ)eyoﬂbpﬁi’pyqﬁethilom n
The reaction was left to stir for 5 th guenched
with H20 (25 nlL) and extracted into Etg@?, x 30 nmL).
The conbi ned organi cs were washed 1 x 15
m.), brine (15 nL), dried or My flltered and
concentrated under reddged” pres N&ﬂlhe resul ting
resi due was sulj ect fl ash |¢chr omat ogr aphy (Si 02-12
g; gradient 10 el ut4 0. 25% MeOH DCM for 3 mn then
0. 25-4% MeOH DCM over 14 min at 25 ni./mn) to afford
22. 0 nithiszeBngle agprypaedddiccording to(Hxgmplevidleamiey ing; 4-HRyr @ innamic

Jc%zgvhlgﬁ 1sr@$Hm‘%{c Jély Iélgﬁgﬁlg %%ml\%% %g%mg ﬁ%ﬁ-’c?x aglﬁi 4A‘|‘!B élffogd 42
g Tise (ogipo@id)as azvh@gp vidie gzmcgleg) B/2{ES ¥ M+ 1303 2 IPLCOt )72

nfi1y g8 (g a8 c1stis ol chilep. 66 b 1 7560 203 am, 310,
1.040ms 22, 262((Tirsi #1H1OAD tret ) 3 1B isidien/31.§ Hzchibl bt Gparkes.
ééeb(%ﬁ'ﬁ)ﬁ.@&dr& 2.

Example 28
trans-[2-(3-Bromophenyl)cyclopropyl]-(4-cyclobutylpiperazin-1-yl)ymethanone

Br n/N\)

)

Method 1.
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To a stirring solution of 26B (22 ng, 0.09 mml) in
THF (1 nL) at anbient tenperature was added Li OH

wonilygeate (11 ng, 0.26 nmol) as a slurry i np@&RGB2008/050723

(0.500 20 nmL). The reaction was left to stir for 14 h,
acidified to pH 4 via 1IN HC1 (aq), and then extracted
with Et0OAc (3 x 10 niL). The organic | ayers were

conbi ned, dried over MySO4, 8flltered and concentr at ed
under reduced pressure to give 16 ng 26C (79 %yield).
m z (IES-eXariitd wa8ehad abiPiding RFkadpleniOremiploying RINROr&@Gamic

% Whgg %51:0%@2?%81%35%%19 ’ﬁ’flq'l;%r %xc?%’le, %%abﬁdlic%:?zd g& éé ﬁord 24
mgl)iﬁle donGBuricctd white Gowdder DIFS Gicldl. /2 P+ INHF3631; HOLA 1:39.60 min.
PR oo B2 RSO P 420 31 HDLL VRS /T30CE: P0b 1 9 (B bl
(my RHpVr95dinn2EBy; 2.20 fbor yJl 4DyT3 lof@t, aHy RisTenhanoRe2 (m, 2 H), 3.69(m, 2
rri of 26C (16 ng, 0.070 mmol) in DV

1?)0%3& f‘?éndg“ gﬁ? tenperature was added DI PEA (0. 050
nm., O. 28 mmol ) and TBTU (23 ng, 0.070 mmol ). After

R 5HNg for 2 mn, 4A (16 ng, 0.08 Mol ) was added in

-@It-ﬁ-é'—g@rtlon After stirring for 519 h, the reaction
was cosiaendimalied.2agders melciudemism(mnﬂt)evas'ﬁbaedae%Mr 30

wa d t t hen

ARl 2R e So R’ QP e T R giop g

suneld BO mive at(R3[. rﬁS)& (19l |gexdnah\centalhlerE@GMmmbl bab@r endjuaditdive yield of
T AR TN G N N e

(gaeaiﬂ eint Tab whéton :rmﬁ%e[ita@émted}dewarght d&t 8. I,@i(400trhlenvas added

i Brong io e (58540708 B TSI e Bo pso v

\h‘lﬁ:h@i WIR:H:zO?@ xA00 ndlD; ‘tirlan(/RX BOOL )\VHiZed @E‘)@Zijdr&ls&I 353)4( filtgred
2.1, 0. 1

zi.Pa go%’entﬁate% Lﬁz%é’r ricﬁ%ed %es%lge (gheggsu?ue wazanf‘%E%;i £1as&1 chror g({graphy

PENQ ekizipg Widh CHZCIGOeOHUN L, JE01.00:0:080 35:54). UTHdec:suItiﬁlg orange solid

2.36-2 182

\Xas_fgcrﬁs‘taéléze(? i Mg(i% (4(2 m]%3 rlﬁsgg gltl‘_l%(’)lg :lﬂd]e%ﬁ% d%ﬁ(q o vg&u@ti [a_sford

Exanpé eonpund (36%) as white crystals "H NMR (300 MHz, CHLOROFORM-d) &

|yt f]
p?% yiﬁ %é g 1%?ha7%§ R ?xﬁ f"@ Mod Y Bk H_éo (1‘59 “ﬁ{[)olpébe?}’o (m,
P 23b (ac éHD ABNY.50 onEAREsE. TBAme id) D§6- 31@4 (m 4H) 7.05(d, /~7.7

AL TSR A L IS By PPAIBACI AL, S e
@ChJ: 6I1é.3ck§rﬂ9@i|hc24:£s2h0 WRIOt 45.58MIed9. 7, 8A0,90296e12d)1, 1288 129.3,
{691 43 1539 g 11y H5b . RE0- 72

Example 29
trans-3-[2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropylJbenzonitrile

L7

N
\N N
rr\)

@)

(£)

This example was prepared according to Example 21 employing Example 28 to

afford 31 mg title compound as a white powder (36 % yield). m/z (ES+) M+1=310.2; HPLC
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20 min 1H NMR (300 MHz, CDC13): 6 1.20 (m 1H), 1.60
(m 1H), 1.73 (m 2H), 1.86 (m 3H), 2.04 (m 2H)),

wQ@2®82/0¢4323 s, 4H), 2.47 (m 1H), 2.72 (quintet, POFGB3008/050723

Hz, 1H), 3.64 (br s, 4H), 6.96 (m 2 H), 7.09 (m 2H).
Exanpl e 28

trans-[ 2- ( 3- Bronophenyl )cycé opropyl] - (4-cycl obutyl pi pe
razin-1-yl) net hanone Thi s exanpl e was
prepared according to Exanpl e 10 enpl oyi ng

3= D70 moe | 'HiNEMIRG 3 @Mz, DWIBOh,): 8 1 CR mEID] hil (yn aﬁailléahﬁnezH)

[ ke BioRG2 a0 8 D £ e Bh 22 SR ey £t 1.

1 APby) s, WE3 B34 br HRHC7UREY, 6108 Az HHNMRnf, 30 7MKiZs, 1H).
DMSO-d6): 8 1.20 (m 1H), 1.37 (t, J=5.0 Hz, 1H), 1.60

(m 2H), 1.73 5(m 2H), 1.95 (m 2H), 2.20 (br s, 4H),
2.31 (m 2H), 2.67 (m 1Hxanipled (m 2 H), 3.63 (m 2

H) , 7.225 2H), 7.38 (m_2H). Method 2. Asl urry

NEHY- 132 -@-leqbaltymefazm-lmnylmglopmwlma@lm@ﬁ@aesakfonamlde
75C for 30 10 mn and cooled to RT. M350l 8.8 g,

0.18 nol) was added and the reaction _nxt stirred

30 mn at RT. 33A (19,0 g whic cont& d 44 0 nmol

based on quantitat vgN [ be pmrevlous step)

di ssol ved |n(B)VISO/6§\OO s addled dropwi se via an

The reaction m xture was

addi ti on funnel overO30
stirred overnight at RT. 0 (400 nL) was added and

t he adlhisphasple @rs prapraihegdrding ©tExamplell SengdyinglExample 28 to

S Ty S SR R e

tNaQEfOHﬂun fHINMR 6390 Aidz, MR ) rat. Bimunbigrl 37 égdutidd 1.62 (m, 2H),

PREBRE 0B ATERNS A UL SR g e . 207310,

TH2(G1.2 2N, GH2NbiO-H ), 880 (D /67.8 6z951)57.02) (m, THE 7r28<4dd, V¥ hg Hz,
a spl,id was recrystallized in MeOH (40 nli),

ﬁi)hQQF(s P%I;H cold MeOH and dried in vacuo to afford 5.7
title conpound (36% adfLsampledicrystals. 11-1 NWR

(300, GAOIGECEM 046, R0, 00T G20 LTt

199210(m 2H) 2.24-2.36 (m 4H)j\?)9250(m 1H)
2.65-2.78 (m 1H) 3.56-3.74 (m ~NO5 (d, J=7.7 Hz,
1H) 7.14 (t, J=7.8 Hz, 1H§\7.2Q (t, J=1.7 Hz, 1H)
7.29-7.35 (m 1H). ‘ (‘*ﬁﬁ CDC13): 6 14. 3,

16. 2, 23.2, 24.8, 2 42 OA 45. 4 49. 0, 49.7, 60.0,
122.6, 125.1, 128.8429. 3, P3O 0, 143.5, 169. 8

( M-H) +N§t@3* 8 n%?s%&%’fggngnn%%er %tf r@l@t?ve?hbsdhge f fréocﬁf‘&(lﬁlstry

| obutyl pip erazi ne-|-carb onyl)cycl op ro(%/I
enzodixampled (7fyng. ®28 mmpj) jwag jeparpted into ndividypj cgansigaens o a

E‘Qgerﬁ?ﬁs PﬁErﬁQM@ﬁ@M G, éer&ltﬁémhgihﬁﬂna%ﬁpi 9¥ 1n@19u1§8ﬁ§ﬁ@111gethe

conpounda as a
@g@m@g gandjtigs: 2;-]1)(225() qu,phqwlli&kgéll@@ 5 myyrpircolumn, 50 0 mL/mm 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



99 tR=0.71 min 11-1 NWR (300 MHz, DMSO-d6): 8 1.22
(m 1H), 1.42 (m 1H), 1.60 (m 2H), 1.75 (m 2H),
wa 288/0t43p3 2H), 2. 20 (br s, 4H), 2.33-2.45 (m P&d/GB2008850723
(quintet, J=7.8 Hz, 1H), 3.45 (br s, 2H), 3.63 (br s,
2H), 7.45 (d, J=7.8 Hz, 1H), 7.56 (m 2H), 7.64 (s,
1H). 5Exanpl e 30 trans N-
{3-[2-(4-Cycl obutyl pi perazi HL-1-car bonyl ) cycl opropyl ] p
henyl { met hanesul f onam de Thi s exanpl e was prepared
@c et dilhd.20 onBHAspY8. Wame ) D90-Ag! Exadii) 2683 286t(m, Aff H22d2.31

[ c 0 [ 0 r &4 Yoyi z
R e e R R R %ﬁaﬁf“mﬁ‘e Bty
NEH).DMSO-d6): 8 1.16 (m 1H), 1.37 (m 1H), 1.62 (m
2H), 1.78 (m 2H), 1.95 3, 2.15-2.28 (m 6H),
2.69 (quintet, J=7.8 Hz, %23—97 (s, 3 H, 3.47 (br

5 S, 2kdhs- (@Is@ﬂroﬁyh{ﬁp@azngﬂﬁ) (ﬁp&(ﬂykﬁclopiopzll)&eﬁﬂénon& Fhantiém@2
(m 2H), 7.23 (dd, J=7.8 Hz, 1H) 1 (s, 1 H.
Exanpl e 31
15trans- (4-1sopropyl pi perazi n- I¥yIN (2= phenyl cycl opr op
yl ) met hanone, enanti g N/,\j\ .Nii O Note: *
desi gnates single g Sméref Tél ative absol ute
stereochem stry. Example 1 (76 ng, 0.28 mmol)
was separated into ifndividual enantionmers on a Berger
| nst r uNetat ’de&ﬂghitéﬁi@m dnbntibupesfatativechionft sterdochemistry.

mato I nst r,ument .usin he2 fol l.ow
B RS Ha R s OB bttt P e R et Sfibea in
Exzimmml 51@ tfdatad_dsndesrrib@0th&0in ((dVEOES hbmtgantla b(mjpoﬁln&%a whlte solid
i pet. ehl.a'e:urcrlc
10 QL TPl AR S REN SR R i Dt Py ot s 0 x
ISQdMCGMraﬂiTaEMHeS ﬁlli'nﬂorpioamedZ andérmini mwm@mmmm@g\nes
t l.id
iws&h%gﬁ*xlg b s FRTPRERCORN oD i Sl XL S 1-73.4.
'SENMRRS@) MPIzNDMSOats) & pfin 1.225G0MmCHiY 7l Pak! @D3H) 380-3.67 (m, 4
) £5RD7 £ 8L UM 233037 (m, 411 2.22-2.33 (m, 211) 1.38 (ddd, J=9.0, 5.3, 3.9 Hz, 111)
15 1.18(ddd, J=8.2, 6.3, 3.9 Hz, 1H) 0.96 (d, J=6.7 Hz, 6H),

Example 33
3-(trans-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide
g
o N /ﬁ
) O NH,

20  33A. trans-3-(3-BromophenyD)-1-(4-cyclobutylpiperazin-1-yl)prop-2-en-1-one

f hw
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25 nmL/mn, 20:80 (MeOH containing 0.5%
di net hyl et hyl am ne): supercritical CO2, UV-DAD and M

waledoeor4sen. mz (AP+) Mr1=273.4. 11-1 NVR ( 500r&##EB2008/050723

DMSO-d6) 6 ppm 7.23-7.30 100 (m 2H) 7.14-7.20 (m
3H) 3.39-3.70 (m 4H) 260271(m 1H) 2.33-2.46 (m
4H) 2.22-2.31 (m 2I—I) 138%)(1 J9.0, 5.3, 3.9 Hz,
1H) 1.18 (ddd, J=8. 2, 1H) 0.96 (d, J=6.7
Hz, 6H). Exanple 32

5transa c(mms ocpmd byttomi fiek aziernddedyidys-3 23 -phvanmphay Dicogcapy

(B RENERSy, RRFOTPTE S ol abbloss sysh B PlsBeia

d8émdobhé mo;'k)t rTjus mixtuiEhyas leirstiningdore0 nnas 1-icpddtatydmpdrazine

BEARAARGT0 e | AR P UE G REERIR chPEAETRRE Py Pycre acdes

8 in@harglask antl hegemitiop nuxtars sarreghintieths spllutrd)n 16¢ Hxim@gﬁneous The

s DAL gk STl AL ] WPy

R .cFlorDdb Imﬂmm@lt@%d vaanwma}t 6010 80 tifevediHing eerhiadohd mgs dissolved

P TR BRGNS o RHRET kb, ks okl BB

eMHmcte(DME(E (Bx @(Pnnll) e pri3nic hqtse dﬁedp&er?&nmmlr((m]NazSO4,

B ose @%te?%deipi&w%@%@%ﬁed&* S%mé@@%%%%f‘eﬁ‘oy

ﬂ.&sbl cu@ma@srawd@cvgsmzng @nlgHe@n@fEtazAcfriH@omlw 9 6,0:99:1 to

A58 DU bl wAGma podschay RIS GO Mh S prprorvears
e b4 On, (1) 20RK2VTZ0GIA 2.7 A 1110 3,58 B8 fwpHerfy &) (d,
A15641LY18), 996K RLP1 ST R4 Rial=1Y.8) PS AP 220 856l LRS84 Hz, 1H),

7.65 (t, J=1.7 Hz, 1H).

33B. (trans-2-(3-Bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-1-yl)methanone

Br \g/N\)

@)
Method 1.

A slurry of NaH (7.22 g, 0.18 mol) in DMSO (200 mL) was heated at 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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0 101 In a 500 nL round bottom fl ask were
added trans- 3-(3-bronophenyl)acrylic acid (10.0 g,

wd4009/0mses ), HATU (20.1 g, 52 9 mmol ), anhydr opcT/OBB008/050723

(130 nm.) and DI PEA (18.4 ni, 0.11 nol). This mxture

was left stirring for 30 mn 1- cyclobutylpiperazine
hydrochl oride (10.3 g, 48.5 gno DMF (20 nL) and

DI PEA (20 nL, 0.11 nol) ver ¥%added 5 to another flask

and the resulting mxture stirred until the solution

Wag 3BB (Aoge newis: crifrds. SONMR (A0 dbiv, EHhORGFORM-dnd pren Wag-1.29

Qa8 oht i e glll S PIRRUAE DT P e 2236

@Q@Hﬁhd9ﬂﬁé@nﬁ&DDﬁSmy&ﬂmmH$b56@7%63‘@D§§6K@€H7%ﬁthﬂD7l4

8 3
Gdls TS Llar oy o 2ar 1 R R s b Ry A R B, POERR
Whhléﬁgﬁﬁﬁ@4&ﬁﬁ$b4%@§56r¥eﬁ4ﬁvsw(ahﬁyﬁﬂ@hsIR&QSQﬂ3‘BOO

&g{ﬁ?+ﬁ d concentrated under reduced pressure.
he resulting romn oil was purified by

flash-chromat ography (DCVC) eluting with
gggggglEtOAc/NH4OH 100:0:0 to 0:99:1 to afford 19 ¢

100 %yield) as a beige solid. I1-1 NVR (300
VH33B @il {BROFE@RIVE dycosliggymExa®pled 0 tehploping 8 tHyor@ocBRaRic4Tid,

Y et oy S 3591y P B2

tmegcompounzrag a white®wWddr (17 %4 %¢ld). bz (AH) M=B57.465PLG =260 mih. 'H

om0 w2 S0 AR oy ol By T A Y0 BT D s
Zint.95 rxﬂ,)zimtzrrm(mrm 4HJ, R 3Mem it 267 @OALS) 3u4r2r(;n, bH) Nada (m, 2 H),

in DMSO (200 nmL) was heated at 75C
15 G TRt bd Lol RT - Neasd (38.8 g, 0.18 rmol)

was added and the reaction m xture stlrred 30 mn at
gépc l\t\)'hl Ph Colne crellr%g)n 0(9 10 1 Qnazgr%rﬂe

DMSO (200 nL) was added dropw se via an~addition
funnel over 30 min The reaction nixtugings stirred
overnight at RT. H20 (400 m) wa 5 and the aq.

adNéd
phase extracted Wg AR @ 2 x 400 m).
fied With HZ0 (2 x 300 ),

The organic phase 2§ WY
brine (1 x 300 nL), d d over canhydrous Na2SO4,

filtered and ggncentrated under reduced pressure The

resi due was purified by flash-chromatography ( Q
el ut i'8g3Ri P merbE PmoB P M4SN 0TS B0 e g §§94 mg, 1.65

hh81) heStdiril Rndnes ﬁﬁé AlaWas (0RELYSEA. 11 ZR6N).1 ThoVeQid
(40)nL) rrﬁﬂ%ﬁdnﬁﬁ hp )b ﬁe H(eﬁ: dr%ed in v;cuo to "

Hftigh giixtyr yascappyl and eea(t@e%l 00, Rrinigoppyrden) &, Thegerude
R0k Murms e@iﬁm%@hl\/ﬁNms&uﬂ& alad Eﬁ)f(cm Th 'ﬂ}lases were
1.59- (m 1. 76- -1.99 (m
Sfp@@teeanﬁohe(% phzr-r) wag %acedg’sth(ﬁ%nbf\& ng lé’oel@ 3 heereing fra?ﬂyns
Werb 501%11?6%1 c()ﬁﬂentlelfgd a%d@fﬁ: cgudz ﬂla(eﬂihl Iﬂlﬂhe(g orf])-é_?%;{aéatwé HPLE M&using

t 1
the %g highp (3ﬁ1t0 %ﬁ_ﬁ) grailglé Wd((‘?‘gNI\W-IIZIZO @B@fgl}lm cerborll_ell)te 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.




514. 3, 16.2, 23.2, 24.8, 27.0, 42.0, 45.4, 49.0, 49.7,
60.0, 122.6, 125.1, 128.8, 129.3, 130.0, 143.5, 169.8.
W boobinz48363. 80. Met hod 2. 33B was al so prepar ePiCT/GB2008/050723
according to Exanple 10 enpl oyi ng 3-bronoci nnami c
acid, 10 which is comrercially available from for
exanpl e, Sigma-Aldrich and 4(1% to afford 24 ng title
compound as a white powder ]( 7 %yield). mz (AP+)
M=363.4; HPLC tR=7.60 min 11-1 NWMR (300 MHz, DWMSO- d6):
8 1.20 (m 1H), 1 37 (t, J=5.0 Hz 1H), 1.60 (m 2H),
2 , Y - 2. ¢ .31 (m
' F F, 7.22
(m QJIG) QISngg) .‘(&mm@])-l)vas dlssoB@Gm THF (3 mL) and added to acetamide (687

L,
Rl R S s e @%@éﬁmﬁz&w%ﬁ%ﬁ?@
Juppelivbn ¢ 18t stLrymg_Naé{Tafddbkd then the tapymnitdew(sligdeavg]} to P06 and
%1{(%1'9})1 st%g 6&?1{ aﬁlle %%a%t‘i RQ&&}Q \9{1%@1@3 gﬁ)a %Ml a@i S%EQlegs%) hase
ny, 0. 11 mol e resulting reaction m Xture
cwasdgmfiéd camritigh ®as washedwitldBleQHi ('ha crrilematwaal eva$ purificd hn

RGP SR STl SRS PR SRR LACR T, o
anrrdortiyme C'«abpnap Ibaﬁef, Warsingon %Iindgdl’mp £h8 BBDASOX( 2e<mmo@mm)
@Hﬁrs%\% %ﬁasfe E&}&ﬁl+ O@‘%owiﬁ& CP‘%‘BHE%H%Q r%%‘ét'ib%&g{ gﬂlﬁ/@ﬁ% mg

cru er a rep ativ
38 (46 lt%nEleldbn@l IﬁM@MQﬂMB@ GHEL BFOE QR Mek) Sppmrisithodd (ACN)

U 0P SRR M Zish Wi P R B e B 25q gaa

bﬁé&eS ot iz, 200, 6ep- @3@, (613643577 (el 4d) 5W&gbri sOIFRHET (br. s.,

C Y W Iy ( - THANOL- d4) 6 ppm

R R S et st S el

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. J=9.28, 6.15, 4.49
Hz, 1H) 2.73-2.85 (m 1m4@‘§£§2ged%181(m 4H) 7.43-7.58
rfrang-|-1|)(3E@(Mﬂ)lqtmgd@p@azmeﬂ@@r@gﬂ)cyclopropyl)phenyl)pyrro11d1n -2-one
3 (trans-2-(4-cycl obutyl pi per@zi ne- 1- car bonyl ) cycl opro
pyl ) benzam de 33C (180 'Y QL\:S8 nmol ) was di ssol ved

in THF (3 nmL) and ad [ X myye (687 ng, 11.64
mol ) and pal | adi un{ chl ori 1.9 nmg, 0.35 mmol)

in HO (1 nlL). This 5YSuspensi on~was ft stirring at
RT for 1 h then the t enature was increased to 50 C
and reaction stirred\fo h. The reaction m xture was
filtered on a Vari®h'€¥8 reverse phase cartridge and
Mbgofprtridge was washed with MeOH The crude materi al
WwWas purified on preparative HPLC M5 using the | ong

hi gh Apflanpsdried migoygiedeticars chrsgadadth(CAgibD g, %H%dﬁmalm
%%ﬁ&%@é%@néo Ufoﬁﬁﬁlmog%v%t& 0.8, XBY {n‘fiﬂ)ﬁ ahli ﬁﬁro%i% L8168 mg,

ters reverse p ase ‘col um.

E%Iﬁﬁlpat Tbﬁntum‘ wasHeislpdgrithey- gareothar aanli 8358 viap eddedi @B (O8 me,
&5 1%%1%%(&115(51 1 dI&(yﬂGQE @)mL% NG %aé%bl@&%@ou%@le solutlon for 30 min. This
ppm 1H) 79 (m
pf)tIOI}_ngOﬂlg_n ect qq]thezp.;):royagqmlge q@a yﬁnggﬂ)d Qalggm(t}qa cap. The

r%at‘ﬂlo@gm“;re E)Awtlr%bd % 4(2 qqgl 00‘36‘ (%1 a%a)ll b%th7gboleﬂ (t(;-ﬁT kkda dlgs'(')')lybed n
@Hﬁ})z/lt/[@@H Vgth sﬂ@mehT@s@]yeg@va@ rfﬁrlpg ofﬁzn S)ZQW aecj_the ﬁqﬂdm:.lyurlﬁed
@G(lMﬁ'?%ﬁnﬁ%@ﬁe &Hzt@ MeOH:NH4OH, 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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Exanpl e 34
trans-1-(3-(2-(4-Cycl obutyl pi perazi ne-I|-carbonyl)cyclo

w@eappbgsphenyl ) pyrrolidin-2-one 0 sILN N MthooGB2008/050723

20A flanme-dried m crowave tube was charged with
Pd2(dba)3 (30 ng, 0.034 nmmol), Xantphos (58 ngy, 0.098
mol ), Cs2CA3 (0.75 g, 2.31 ) and pyrrolidin-2-one
(168 ng, 1.98 mmol). Thetulcpgm)sflushed with N2. To
another 5 nL flask was added 33B (600 ng, 1.65 nmol)
sk (HMAGNoRlawe3rile/mén, A2 p col@nyi&as?2 bub@bed); £h20 ug (%996

LIRS0, DR THLB. 2L AR ES PelRgeds )

adtopd 38Bheg Qt&rceambmmini@%))as lamélltwaﬂlds]tH NMEJ30@MHL2CHL@ROFORM-

%@ﬁ?ﬂbg?—?g\%t h Sll 8| ﬁé&om? ﬁg%ﬁeﬂpsl\i’%ﬂsi’g’?gﬁ%gg%m-

DR (m, ALY AE33.340d, 4the 41eB32due 1PuR b T (teb8\ité, GH) 86A-2.78 (m, 1H)

o TR 0TS s R b G MY R %2538 g B prydinh
(i, AH] 994-1:41Ym, BH- M6O)FI68625: 5: 1) ; 60->85 min
(95:5:1)) to give 600 ng title conpound (99 %yiled).

It was purified once nore by reverse 104 phase
CN, Flow 3nL/m n, colum, 0->2 mn

(100.0) el 0y G B0 A0 b Tt
Er:La)mIﬂOZQatrofaéfpldl 5388tm1m00tnptnhrei as apoepavde6GYy yasl) amEtEs e M+1=

87, e 25N L PR g0 il BRASERES: 108 BPEY. 18 . 11,

R64) (m, PHYA-73.(B7210m .93 Hy, 221)0765 (B, 2H2 .20 1pr s264)), 2.528x 2h, 38), 2.68

st 1 €10 116, 2 ST M B M35 P Koo Zd g 4z 1,
1) (16=83 48, 89), (AP (sLH)), 7.526, (47.8 Bz7H0. Hz, 1H) 7.31-7.38
(m 1H) 7.44-7.45 (m 1H). (M+H) +=368.32. Method 2.

10The title conpound was alternati veI y pr epar ed
according to Exanple 16 npl e 28to afford

5 t Q d

(el A SERRSB R caﬂogn c“%roéy%@? B o
DVSO- d6) : 8118(m 1H) ﬁ(m 1H), 1.60 (m 2H),
1.75 (m 2H), 1.95 0 m 2H), 2.20 (br s,
6H), 2.52 (br m 2H) 68(qU| tef, J=7.8 Hz, 1H),

3.45 (br s, 2H), 3. r-s, B (m 2H) 6.92
(d, J=7.8 Hz, 1H), \%

@)

A flame-dried microwave tube was charged with Pdy(dba); (15 mg, 0.017 mmol),
Xantphos (29 mg, 0.049 mmol), Cs,CO;3 (377 mg, 1.16 mmol) and é-valerolactam (98 mg,
0.99 mmol). The tube was flushed with N,. To another 5 mL flask was added 33B (300 mg,
0.826 mmol) and 1,4-dioxane (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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157.25 (t, J=7.8 Hz, 1H), 7.45 (s, 1H), 7.50 (d, J=7.8
Hz, 1H). Exanple 35 trans-1-(3 -2-

w@ de00peiseabut yl pi per azi ne- PCT/GB2008/050723
1- car bonyl ) cycl opr opyl ) phenyl ) pi p eridin-2-one 0
ic,--,,,,.0 20A flanme-dried m crowave tube was
charged with Pd2(dba)3 (15 , 0.017 mmol ), Xant phos

(29 nmg, 0.049 mmol), Cs2CO3 (377 ngy, 1.16 nmol) and
6-val erolactam (98 ng, 0.99 mmvl ). The tube was
G-b2sted 000 t1hy 2N2T miig 9&ha); HerS55nim(9% 1: s kS-wasmad@éd: 133B—85

AT T P B Wik ARl hults FUAaDe i Julfihop Ry

wessctphese caldoedSitigycte@eUlrbirolsan/& compeible 40 geSikaBond®y € 185

FEABS LT gEa, PSRRI BTk 88 b 1o

ing§:85N.etihd puriGePEo/cMr@Hy aphilizedinl H.0aA G 7:3)The1Ls o afond 127

RSB TSHR, 308, PSATERNR, BB DR
gt t.&PULe (hsldD 1PA2d8rtmal 21D12el 943 Y nhH) 288-a8h(mB60,2.59-2.74

- B3I ' : / i &
AR ABT AT (AT AR OGO G086 740 B i B o
(75 ¥8E, ADRL) §94.1,: 10)1; 2552360234, 35 £97.B 323, 41604 >898 4p.7, 51.7,
Q000124 £ iba B 220V R EOP T 15¢.8 1190 EQURHAAsd p1 Vi €l )

t "was ‘purified oncé nore by reverse phase col um:
Silicycleg UtraPure IscoTM conpatible 40 g
SiliaBond(r) C18 17% ( H2G; ow. 30 mb/mn, 12 g
colum, 0->2 mn (100: 0)%%—% n (5:95); 22->30 5
mi Br(((8n03)(f-cydplmtypipéridind! -garomyty claa py Yophinlidez edniiomer 1
H20: ACN (7:3) (5 nL) to afford 127 itle conpound
(40 %yield) as a white solid. N@SOO VHz,
CHLOROFORM d) 6 ppm 1. 15/Y. 26 ,(;Ln)i H 1.51-2.05 (m
12H) 2.19-2.30 (m 38 5 ¢m 3H) 2.59-2.74 (m
1H) 3.51-3.65 (m .91-4.97 {m 2H) 6.98-7.04 (m
1H) 7.19-7.28 (m 7 13C NMR (75 MHz, CDC13) 6 14. 3,
16.1, 21.4, 23.0, 23}5, 25.2, 27.0, 32.8, 41.9, 45.3,
49.0, 49.7, 51.7, HP6ONA, 124.1, 124.6, 129.2, 142.2,
143.6, 170.0, 170.2. (MH) +=382.15. Exanple 36

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.
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34t rans) - 244- cycl obut yl pi per azi ne- 1- car bonyl ) cycl opr op
yl ) benzam de, enantioner 1 ONH2 15Note: * designates

waoglogssenant i omer of unknown absol ut e st er eocheniGBR00$/050723

Exanple 33 (90 ng, 0.27 nmol) was separated into

i ndi vi dual enantioners on a MettlerTol edo I nstrunents

M ni Gram Supercritical Fluid Chromatography Instrunent
using the follow ng conditions: 10 x 250 mm Chi ral Pak

AD-H, 5 micron colum, 10 O nL/m n, 40:60 (isopropano

containing 0. 1% DVEA) : supdenaomldé3cal CO2, UV-215 nm The

i sol at . .re f | v
 eauaes AR SRR S CTENS B SRS herdI08L
37 ny t|tIe conpound as a&nawtibtner 3ol id (41 % yield).
mz (TOF ES+) Mrl= 410; HPLC tR=0.55 m.n, HRMB ( TOF
ES+) mz calc. for G 9H26N302 [NHHrbé%;§.20195, f ound,
328.20160; 1H NVR (400 ):
1.27-1.45(m 1H) ‘ 3 H |1.79-1.94 (m 2H)
1.96-2.13 (m 3H) ¥ =5, , 4H) 2.45-2.62
(m 1H) 2.72 25(q J=7.81 Hz, 1H) 3.52-3.79 (m 4H)
5.86 (br. s., 1H) .¥s., 1H) 7.30-7.42 (m 2H
7.48-7.71 (m 2H), Jla]n=+171.6 (c=0.257, MeOH)
Anal ytical Chiralg Nyal ysis of final target >99%e,
t R=3. 36 nln on 10 x 250 mm Chiral Pak AD-H, 5 m cron
col um\otei ¢ dRigntich Snglp BT G PEBANR RO LI MEIHYL 06
di netr:ﬁiélegidwinmméola@up @Jc@izihﬁdeex?dh twlliral%a%lan deslﬂl%d in
e rans cycC t | erazi ne -
%?Mnﬂés%teqi @ﬁfﬁ@&}ﬁ%%@r& zé%fn@@ @%MP fasgsolatedygs a
xivlz?uefxlbm €7 % yidpi %@M@:E&)m%me@ EHHU(QEFHIS@flm,UHKMSYMDOF (Jjas+)
apnso ochem. str | enant Lo r S | SO e
R e B BT RNt he 2i70f Gy FauBd 78 o BE iR GRahE

@aopbeoﬁﬂ Axhphl E3Y @dd, Iss. gt%qsi hwiit hen ebr1.74 2mng1)afs-1.95

G ol SRR o s b e S b B3l oot

173(1?1 E&s)m M. Bahg) 857 o5 Gh, A8 6 N8 0= dvHien 6.1328 201k85,30-7.41

d 328, 201
Godlr 5378t zef%r@ﬁgo%o? st 350 abrf: Al gt pgnabs
((ﬂﬂnaﬁﬁﬂget3>9§%&e, 9R=4.30 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.

6 ppm

Example 38
1-(3-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)phenyl)pyrrolidin-2-one,

enantiomer 1

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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(m 2H) 1.99-2.10 (m 3H) 2.32 (q, J=4.69 Hz, 4H) 2.55
(ddd, J=8.98, 6.25, 4.30 Hz, 1H) 2.73 (dg, J=8.01,

WO 2008/024823 1H) 3.57 3.75 (m 4H) 5.70 (br. s., B&d/GB210R/050723
(br. s., 1H) 7.30-7.41 (m 2H) 7.55-7.62 (m 2H),
[a] D=-170.4 (c=0.260, MeOH); Amalytical Chiral SFC
anal ysis of final target >9ﬁ tR=4.30 mn, on 10 X
250 mMm Chiral Pak AD-H, 5 n1(}on colum, 10 15 ni/m n,
40: 60 (i sopropanol containing O. 1@6DNEA) supercrltlcw
BORlowhig Mtioﬁxam 25038m ChiralP8< AD{H, r5ami§1))n 2eol(idhn, 10.0 mL/min,

a .
%Vi(;sl (gsgé’%%lnﬁg J%H 0”1‘%/0 %MEFA) !uﬁer%%a COy UV-215 . The isplated
d&l@mtwmef desmgwalmé solmnngider rehand prossere and placeidoden high vacuum to
t e I 3

BPER 2y SACLEPROAR TV roie oo LSRR e st L s e
0.2 Wit rlzenlTo fed@2HAGNIQMBAtH " %&2@2@@%%&&3%3 CdINMR

G M U AN AR Whok oS HEE BLs P9 4 AT MBI 50 caga 0.8
5‘@?; I4(3ﬁ Hzolf@anﬁS LY @, ﬁﬁb hﬁﬁl 98 5nA81) (210 epk2dprAd) 2.18 (quin, 2H)
t%g 28 B ANEA HPerel bi HE?H&?%(S W 219, 0 3.51-

enant’| b r enove vent un
¥ &@I@m éH) pPegslt/d3 éﬁdﬂ@) 7aQ§19(dt undel, 182 g, Mad9rt, Va7 gl Ve, 1H)

Treidly e o R R 28 ¢ R PRL U A £ 41

daPl) dndlyreal BB ORIyFMeHInal BEBT 2BIRS, tﬁb’«l]rtdm on 10 x 250 mm

BR300, RO N R Ry 38 b

BupRieriticel 80, HEY-DI). 1.68-1.79 (m 2H) 1.83-1.98 (m 2H)
2.01-2.12 (m 2H) 2.18 ( 2.21-2.28 (m 1H)
2.29-2.48 (m 5H) 2.59 (%—?l%e@l Hz, 2H) 2.79 (t,
JF3-Wraki;2-(Hdy clgh@ipip@aBE:- (-earbapid) cyglog@py lipheiytpy@@idiy 2-one,
2H) 7.00 (dt, J=7.71, 1. 7.29 (t, J=7.81 Hz,
1H) 107.36 (ddd, J=8. 20, %g?’k%m%f%s Hz, 1H) 7.44 (t,
J=1.95 Hz, 1H), [a] D=+151.9 (c=1.04, OH) Anal yti cal
Chi ral SFC anal ysi s of fAnal [a'r’gq\q Y%ee, tR=3.27
mn, on 10 x 250 3 PakNAD . 5 mcron col um,
10 mL/ mn, 55:45 ( iff opan ai ni ng 0. 1% DVEA)
:supercritical ' /- DAD. oExanple 39 151 -(3-
((trans)-2- (4-cycl gbutyl pi perazine-1 -c arb
onyl)cyclopropyl)ph:nylkpyrro lidin-2- one, enantiomer
2

Note: * designates single enantiomer of unknown absolute stereochemistry.

This enantiomer was isolated in accordance with the chiral separation described in
Example 38 and treated as described therein. 217.9 mg title compound was isolated as a
white solid (37.6 % yield). m/z (TOF ES+) M+1=368.3; HPLC #%=0.99 min, HRMS (TOF
ES+) m/z calc'd for CorH3N30, [M+H]", 368.23325, found, 368.23219; 'H NMR (‘H NMR
(400 MHz, METHANOL-d4) é ppm 1.33 (ddd, J=8.40, 6.45, 4.30 Hz, 1H) 1.54 (dd, /=9.18,
4.10 Hz, 1 H) 1.67-1.80 (m, 2H) 1.83-1.96 (m, 1H) 1.90 (quin, /=9.86 Hz, 1H) 2.06 (td,
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, /=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, /= 8.01 Hz, 1H) 7.34-7.38 (m, 1H) 7.41-7.46 (m, 1H), [a]p=-151.3 ° (c=1.00,
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Not e: * designates single enantioner of unknown
absol ute stereochem stry. This enantioner was isol ated

w0 nooaoegesiance with the chiral separation descp¢bes2008/050723

20 Exanple 38 and treated as described therein. 217.9
ng title conpound was isolated as a white solid (37.6
%yield). mz (TOF ES+) M+1=368.3; HPLC tR=0.99 nin,
HRVS (TOF ES+) miz calc'd f C22H30N302 [ MtHr,

368. 23325, found, 368.23219; 1H NWVR (1H NVR (400 MHz,
INETHANORE U4 CBirg SHC bn8Biy ddida] tdg8 > ped .13, 854018 nHA x 250

%chg%ffﬁ)g]é%\%%, s@%&)%gamﬁi it b i § 55us ‘%fjﬁn?‘ﬁg %%LT% g'):

DREBEAT. Osrerdic8C Gz UVAMHD 2. 12 2.26 (m 1H) 2.12-2.26 (m
J=15.33, 8.20, 7.76, 7.7 4—& 2.30-2.43 (m 2 H)
2.35 (td, J=10.55, 4.69 E%%ﬁz—z 59 (t, J=8.01 Hz,
2HyBA(#itd s Zy(#-ayclofutylpPirakng-1 jtiﬁl))OIBIl)Sﬁ-lopB)p@]Zp}(enyl)sz)idin—2—0ne,
3.67-3.80 (m 2H)3.91 (t, Hz, 2H) 6.99 (d,
J=7.81 Hz, 1H) 7.29 (t, Jena]“élzj’él%?‘m 1H) 7.34-7.38 (m
1H) 7.41-7.46 (m 1H), [a]D=-151.3 (¢£=%.00, 108
MeOH) ; Anal ytical Chiral ASFC a ' final target
>99% e, tR=4.85 m \X 230 Chiral Pak AD-H, 5
55 \(/:Espopr opanol

m cron col umm, 10
containing 0.1% supergritical CO2, UV-DAD.

Exanpl e 40

51-(3-((trans)-2-(4° Oobut yl pi per azi ne- 1-car bonyl ) cy
cl opropyl ) phenyl )Egg%di n-2-one, enantioner 1 Note:

* desi gnat es sing nanti onmer of unknown absol ute

stere
Separ SC0G CRYGHERTTOF BUSIoTRR R OnEp SsgfeT gty
Met t IEanfﬁpleaG@(] mg o ATMemdI$ whd spieitadrinBupdvidudl thanadbmdrh o
[ t USl n h N .
SR BRSPSt R et A P KGR igp B prament using
me)fdlllﬂng TOndtiank:/101xr2,50 40 GBird]Pak Gyip-Olp & Aidrorc@ihingd, m.0 ghl/min,
/ ercri UV: 2 I sol ated
bR Bl LE b it by Sl 1 Rt
emaﬁmr easamchopddad edvanndeler kighd prasutennd plagidwedd Righyacuum to
| ound 94 1 %
e g AR Rl Rl ity gt s g
II#IZOIlaincHRMS (COB HI3) hldaloZor[AVHERIN-O3 8\Z+H}t8912 2489 feabnd,

3 4 ) P RCY:)
B0 danabl R SRt vqn g S0k G0 Bg2aio
UNHER4 (4dd F=47, 4.09)4.40. 127 1H) BA7-(.87 (12 H)HN1.882.21 (i, dHh2.06kd,

2. = (
T2 304y e 350 3 by ol 28 248, > g e
64) H2 480 261 (t, 68508, B) 2. 2Hquid, 8.9 dld, hi) 35773. 9 (nkipH) 168 (¢,
R12618: 1) A0 @8 811021161712 (d, /=820 11z, 111) 733 (1, /=7.81 Tz, 110),
[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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20J=1.76 Hz, 1H) 7.08 (d, J=7.81 Hz, 1H) 7.12 (d,
J=8.20 Hz, 1H) 7.33 (t, J=7.81 Hz, 1H), [a] p=+145.8 (

w@e 29/H823ve0H) Anal ytical Chiral SFC anal ysi s pET/GBR@I8/050723

target >99% e, tR= 2.98 mn, on 10 x 250 nm Chiral Pak
AD-H, 5 mcron colum, 10 nlL/mn, 40:60 (isopropanol
cont ai ni ng 0. 1% DVEA) : supe{O%ri tical CO2, UV-DAD.
25Exanpl e 41
1-(3-((trans)-2-(4-cycl obutyl pi perazi ne-1-car bonyl ) cyc
| opropyl ) phenyl) pi peri di n-2-one, enan mer 2 109
Not e: * designates singl e enantq unknown

‘ Thi

absol ut e stereoche N ij[Ss enanti oner was
i solated i n accor -@ e
\- 1

wth® fral separation
descri bed in Exanp

10 and preated as descri bed
therein. 42 ng titl¢ conpound was isolated as a white

5 solid (47 %yield) z (ES+) Mr1=382.3; HPLC
tR=1.04 min,; HPLC tRE0.56 min, HRVB (TOF ES+) mlz
calc'd for C23H3I [MFHr 382. 24890, found,
382.24755; 11-1 NVR (400

(ddd, L5 feriengiey ginely cpgtiqiper Oi)%‘“‘iw Ncg_st) &teref%gemi%

4. 88 Thik.c6Shtiblher \&ésl)lsolat@ﬁn icczﬁlalﬁd&]wrrﬁl'tl)e danBlkeﬂara@%n descriteekd)in
23, 7.03, 7.03,

]% I% M?elgng%nlta(f %sglewbedﬂbﬁrelﬁ é%m@ tlzlli c?rﬂqouEWa H%@%ecf B¢ white
sbid _0470’5 yiehl).66/2KES+) NH4IHBS 23 : 4P Lt tx=11626mid] HHZ.C #H).562niASHRMS
6@1&' ) @Fﬁ%ﬁ@%&%ﬁ%@ [@%Hg %g%zfg@o ?@dég%ﬁs‘%; 'H NMR (400
Wiz METBANDL-HP pgm 3B 1((@dd, J=‘874086.2$-|E 491H) 1H) 2] 1Rddd, 389.78,

46730, UM L YRl 4P o P 0. 7.5

Thvd Nal2Pak 22ARH/=78104.69 Hi, 1(H)|2L2m 41X6, niily 73 (td, 4610618, 5.66 Hz,
{4 PEREDAERL £ o 8L, 9: A5 RER) 5 sSUSTST ) £, FPos
W)(a5r(ans) - 2- {21 8y ¢hokuryl ilpertdzi.3odt, I=car hanyl),) elyel16q7°
(rc P % )I\}[-)e%rg) K%laq}%cal Chiral SFC analysis of final target >99%ee, z=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

) "
H.N @)

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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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 prO\I\//L%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
aboxtt20me tondite@kychiRatidns The pOIEOFastolleatd nfdirgivh and rinsed with

r r [
D e R e R A R e e
platinum (11) (11 ng, 0.030 mml) WhIChIS
%]Eﬁgci ally available from Strem Chem cals, Inc. (7
en Way, Dexter Industrial Park, Newburyport, M

01950040698ing sdtheonra ALY (4APrmmdsl 3pirad ed ainmx@reprf EtOiddb@ds:1,

t
PRI Ol i O B o RO, SRR BB,
lehidhy BCxan(bRs(ditnpthy dhdselanioosiet) | NgBOh (1 { 11treg, € @3Gumahol), Whlch is

&) e?(g%Ng%Rl? galtgférhq)%{ Stlr’e%d%g gﬁfaﬁ)sr %S rl\’[au 11koeﬁ$>\6 ycéig)l %r Igcglstrlald[)ark

Nh@m@um Mf}t()é_@ﬁ& @961 & r@hmqmms @gmbhy p(cSiedRd hatly; ) 7fo °C for 3
9GR8 1Al VEACH R U BPRORE o Bk
REMI@ nrH)/ dried ovey MyS¢e, fAtbred andycdnicenitiated Sndoredongd dref QR Jhohe
. . -+ . = -

e A0 g R OB A P S n
Gu@naRogepphy HHp;-4 2, @edi¢nd elufjer8 1% NHRHMeQH/PIM socr@id)for 3 min
‘% f% % f_(ﬁleémngld'ligldlﬂg §t758A) gog%mlf} atji% ?fgL/ f t?) gg\% ’4%_%% tlt% 44
¢ampouitd) (9725 Pigldj aich widitesoltd. 07 933412 M+ |=|;28 2 HPLC2:=0010(mip. 'H
%Igl]k (3% 1?1912(19%@}{ d])*5170798(d J&SQ sz %111) 7‘25 (@?LS 5 %1272?{) 4. Ei(s 2H),
1@35@@%@1@@@ 154 1. le lH) 2.44 (ddd, J=9.2, 61 43Hz 1H), 2.35 (td,
fL 1|(oo(5t Lans) 2 gﬁs ORI Y R Pﬁj’ 3z B%o%ncﬁ@bi’@d{]dh&%'l@é’ 9.0,

benza enant I oner
%l Hgl ?éi)eh%ﬂﬁl D 2Hof 1. 2nk Hoiwn 1Hb§§l7l§dcerQ @ﬁédéhéﬁi) stry.

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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25Exanple 42 (864 ny, 2.64 nmol) was separated by

preparative chiral HPLC (Mbile phase: 50% B; A
wolegoans23 0.1 DEA, B: 50 % Et OH MeOH + 0.1 DEACT/&:82008/050723

m/mn Columm: Chiral pak AD, 21 x 250 mm 20 um

particle size) to provide 308 ng enantioner. 11-1 NMWR

(400 MHz, CHLOROFORM ) d piorpl 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 3H), 2.28 (t, J=4.30 Hz, 4H),

P03 - 1Bz, ), 1194)2-072111634), 226, Jn30 HzH)E), B45S: 5%(16,7&();‘@ 63-

4 oy 31155957 gy s B, R0y 6P 08 Brps i fs 88 40 e, 2,

Tol @nhH). Zet ak) 8B-1€3283; (Bhadh: énbax B3 CABYEBdient: 43-35%iBnin 4.5

RGBT O BRI R0 B QOEIER
ORSISEE 28] 2012.32328.10HPF, @bs. HRB 202320 Chirgl PF&LQSO(B%SRWWSS min;

GUSALATS - BD G BN 7506, KERH. S eRtene + O 19%
4- (.(t rans) - 2- (4-cycl obut yl pi per azi ne- 1- car bonyl ) cycl op

ropyl ) benzam de, enantio H2ZN Note: *

desi gnates single enanti wunknom absol ute

st éf@oehenisyelghutylpiperaziifhi-saramahtyic bpwpy Weszansdsd, ertagdonian 2
accordance with the chiral separation desckibed in

Exanpl e 43 and treated as descri be her ej 0 afford
298 ny of enantioner 2 (34 % é/l\
40

605 469Hz
1H), 1.60- 151.75 (

194206(rrhN’3H) ', J=4 88 Fo, 4H) 250(ddd

J=8.89, 6.35,° xAAH), 2.84-2.75 (m 1H),
3.56-3.62 (m 2H] 3.61-3.67(m 2H), 5.52 (br. s.,
1H), 598(br sO, 1H), 7.11-7.17 (m 2H), 7.67-7.73
(m 2H). (ES+). Mr1=328. 3 or bax SB . C-18;
G adi ds&@@%sm%‘e gnagtiomet of V&OW@@WS&?@&S&@R%@@H@%%
LE@S iTTII\l/IlfQHgQ}tlolﬁer \Qas(?ﬁ)%e-ﬁﬁﬁadcBrdbM\ln‘%lgﬁbé%gi%g%dg@Stﬁn Elje']scrlbeld in

I cal C S, = | I a
Epipte {hdgpusd asdegriboliharkin o G AR OO ELgh. 1
NRIRY 0E0Hz/ GI0LOREPORNEL) HmlLA0idad, /EXa018l08, 46 1z, 111), 1.60-

1.75 (m, 3H), 1.77-1.91 (m, 2H), 1.94-2.06 (m, 3H), 2.28 (t, /=4.88 Hz, 4H), 2.50 (ddd,
J=8.89, 6.35, 4.30 Hz, 1H), 2.64-2.75 (m, 1H), 3.56-3.62 (m, 2H), 3.61-3.67 (m, 2H), 5.52
(br. s., 1H), 5.98 (br. s., 1H), 7.11-7.17 (m, 2H), 7.67-7.73 (m, 2H). m/z (ES+) M+1=328.3 ;
Column: Zorbax SB C-18; Gradient: 05-95%B in 4.5 min, 70°C. Solvents: A: 0.05% TFA in
H,0, B: 0.05% TFA in MeCN, T0=0.132 min. HRMS[M+H]" calc.=328.20195, obs.=
328.20168. Chiral HPLC: 100 %, R, = 8.274 min; Chiralpak AD, 25% EtOH /25% MeOH
/50% heptane + 0.1% DEA.

Example 45
(4-isopropylpiperazin-1-yl)(2-(1-methyl- 1 H-pyrazol-4-yl)cyclopropyl)methanone

L

@ ijA\WNJ
N 0]

/
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(4-isopropyl pi perazin-1-y1)(2-(1-nmet hyl - 1H pyrazol -4-y
I ) cycl opropyl ) met hanone 112 45A. (EBE)-1-(4-is

w@pooopydsps p erazin-1-yl)-3 PCT/GB2008/050723

-(1-nethyl- 1H pyrazol - 4-yl) prop-2-en-1- one. (-N N) O
(E)-3-(1-nethyl-1H pyrazol -4-yl)acrylic acid (913 ng,
6. 00 mol ) and 1- i sopropyl pi.perazine (1539 ng, 12.00
nmol ) were dissolved in anhydrous DMF (12 nlL) then 5
HATU (2282 ny, 6 00 nnDI) was added and the resultlng
45a(d 34) GRS : ygaol-ay )R 5
reaction n1xture was dlluted W th di\sentrated ag.

NaHCO3 and extracted with Et0Ac (4 80 nml). The
organi c phases were c ined, dfieéd over anhydrous
Na2SO4, filtered and ¢ under reduced
pressure to give 760 ng 45A (#8.3 %yield) as a yell ow
oi | residue. 45A was used directly in the next step

wi t h(EoQt(1fmerityh&H-pprarelf4-Watiybanacid (P4 3 mg06. 0MMRmo B @0d MHz

64 Hz.. 6
12?_%ropé(ﬂ)é%§:rail glrggg mgﬂ% (%gmgﬁlss z)vgre dlSSOlVedE?lﬁ\%‘glﬁlgﬂg ?MF (E%EUL) then
IBADD (7282 mE‘(iBO ABnoHayas h&i)edﬁn(Bﬂie (cdyltidgbactid @ migyre ey stitre8dver

1§ht ll{_‘% ”?he reac 1§ﬂ m X'ﬁ')ré was &d\/lfl-ed w1t%6 318C£nt(aied rrélt Lﬁi&qgﬁnd extracted

perazin-1-
with E,tO)Alc)(éyéD 0@) (Tmy IOI)gamCL 5hmtstmmrenbmed dried Sﬁer @ﬂ&@rmgNazSO4,

B s BB Bl g MBI SN Tl

Mowallmmm fﬁAewthE@rembt in tiNerex {( EpIvitigput ﬂmthet&unﬁ@t@m

N P T

T adr(Br. wasH 30320 i) awecdd, uAtkel3 i, gH) 736 (n,nwnrmstze HzehIE)/'BS4 (s,
|bIe the resulting crude
g@(gﬁ?&aﬁg@%ﬁsa&oiol ved in Et0Ac and washed with a
srrall anount of H20. The ag. phase was extracted with

BiPAs

gel thdthaiohe. The silica gel was vvashed with nore EtOAc

and sul utlo ncentra unde
R AV e R S Py TRt Yﬁ@uabmp R B i
smspehhen €onrapany (Ohl; RS HIDE6 tﬂ8n&g us UR gn@l)tmer%%d MittﬁmaiHr(S 79 mg,

EACHS B ool 18,30, DR RO B g
@Undemtemghe dThenetetion @ducedagoesauted urﬂibrdsgl \fax:amtn tomgnove as
1%6 Jh%ﬂcagd re‘lgj Pdsablsé tlhe reSIﬁto ntc%ll ma(t)rrel \%etlsa[fl (()jlve r]ét&ké and

ese sanp re co repurtf
was@hwigt 4 mllramoent&é H@®a§hae athlmmwaqtdnqd V(lth)\C Bisngl).
"&fg)r!@ag% h%sagwexgg E,)Sl]\%esdl5 d{leg IE)?IeCri rmg 81Fﬁtfﬂerea( d'an {riijae Pr ?Plhca gel
Wen. Ehmblnca ed vems dvadced dethtrrroast Bt A¢radé the m@dlltmgsbhproemu re.

3. Lesid und

concenlt’rate(&J un Igduclgl% pres[ere d] d% aalﬁ)e sﬂlca co umn b élolmﬁ)anion

accuum over ni I qui I'SSO
mathine abingl) gt 20|% BldOHA0 Etim:t: g’;?ﬁlﬁ)en't (Mathafvo Hl@j:mdau\asl O%dde(dH then

gt ‘io%rﬁecﬁ%'. l”ﬁlle 8Qsir\e/\5]fre(1:c|?10r\1/sva V§eré Qo?n 1r{e|dla}1 go%gen%ated 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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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. 2}(3)]%29, [ MtHr obs. =277. 20211.
Exanple 46 (4-cyclobutylpip-erazin-1 -y1)41 S ,2
S)-2-(4-(pyrimdin-5-yl)phenyl) cyclopropyl) methanone
©sithgi waNplablgl undd highNaccuum oveixahp| e jzdllo@&@lut[gwas@ljsg(ﬁved in 1 ml

o< HJUM al(ng] 3gg gi %{ﬁbgﬁi%@%? toctihe sg?utlala gglcle gas t%ennﬁ?ergd and

fidees drivaveyividab 4 nki245B((8 %rikpldpmch y%!Iszv 6RidrHO1 swer 'l NHMar400

O a5 e b 10y AL B AT AP g om 3.2

$lé4tah, oHi) gle4 (s;L§IH)3c554mg78 @n,Q21) BOD(3) 1MRSOREIEY. BSTVIhe-2152,

(Bl e G T g S Rt R e L s P o

What man 45 uM syrl nge filter and purified by
preparative HPLC- M5 using. a s of hi gh pH shal | ow
gradi ent; Method: Mobil e%&@i—“: 0-50% B; A: H20 with
1@ et 1D Beraditl 1 §1)3 7596 NH=UQIly v Min- By 1) (BTN c1dfoitil imethanone
run; Column: Waters XBridge Prep C18 OBD, 30x50 mm 5
um providing 31.1 ny t|t|e cg (&md (39.0 9%9. 1HNWR
(400 20 MHz, CHLOROFORA L ppm 1l -1.35 (m 1H),

. S., TH), ]1.94-2.10 (m

2. 47-2. 59 (m_NLH), 2.72 (br.
s., 1H), 3.64 b\ YAH), 7.21-7.27 ( H, 7.48
(d, J=8.20 Hz,l20)) 8.90 (s, 2H), 9.17 (5—1H. M5 mz
363.3 [MtH (ESHN, HRVMS nmfz cal cd for C22H26N40

363 21794 [ MtHr, found 363.21789. 114 What is claine
Exgmp] eclé (HOED-Srmpel: myriaidin-3-glborgpigapid ( Fohmp - %%rmmol)

ﬁamtwgﬁm ntLheme Qfmolmer@ R RGaHto%ald ValaCcOps A ghd ACN
or. di aster eoners or enant i omers

e ng)é’@re theyy adlq,f:q(ztngrﬂgsvutl Rateedwith gitrogen. Then 1,1%-bis(di-t-
butylphosphino)ferrocene palladium dichloride (14.35 mg, 0.02 mmol) was added and the

1.62-1.77 (m 3H)
4H), 2.21-2.40

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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R2 | 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 , O__C6a|ky|, C2- Coal kenyl ,
C3- Coeycl oal kenyl , C2-C6al k q al koxyal kyl ,
hydr oxyal kyl , am noal kyl, a nocarbonylalkyl
heterocycle aryl al kenyl, cycl oal kenyl al kyl ,

|, cyano, alkylsulfinyl, hanaIkyI
I\IlRi'E)?\ conﬁ%r%o‘f%ﬁ%}akly?r]d?asﬁl ?s%ﬁgﬂa t10 ers tilé\ll%]fgérb
armagcwicatyydccephbleanloant ydrmupy @t ¢adt¢wdmersa¢rleydm,t10mers thereof, or

oal kyl , aryl al kyl, heteroaryl al kyl,

19%5?&9@%%§| or cycloalkylalkyl wherein R2 is
optionally substituted with | east one cycl oal kyl ;
R3is H G Opalkyl, G _Csal oxy, “NHC i _CBal kyl , or
-N(G _Ceal kyl) 2, or 3 e N 20 of the -NR6C(=0)R3
group cone together t ' 4 or 6-nenbered
het erocyclic ring haviy het ero at om
sel ected from 0 angd—N are each
i ndependent |y sel ¢ Céal kyl , or R4,
R5 and the Nto d cone together
to forma 4, 5, or p=henbered h &o@ﬁt&ﬂc ring having
at | east one hetegﬁﬁton1selected fromfromN and 25R6
I SH or absent; ded when 115 i) R2 is
heteroaryl al kyl, the heteroarylalkyl is not is an O or
N and R and R' are each indépendently H or
wherad®al kyl; i) N and R3 conme together R6 is absent;
and ijij) not unsupstituted phenyl.
2. A @bﬁﬁ%ﬁate@&%’gf%‘il??&%éﬂ Bresipevekher e n A i S aryl

or hetgnoeapyl .
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®, -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;.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 from N; and

R®is H or absent; provided when
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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 g]%cordi ng to clains 1-4,

wherein each Rl is independently H, C5-

15Cr7heteroaryl, G _C3al kyl, cyano, hal oC _C3al kyl,

hal ogen, NR4R5, -NR6C(=0)R3, - NHS(0) 2R3, ¢r

-C(=0) NRAR5. 6. A conpound accordi ng 1

wherein R2 is C3-C8cycl oal kyl, C3- erogygl oal kyl ,

(C3-C8cycl oal kyl ) - (G - C3a| kyI) aryl aNO-2 N

or Cl- 20C6al kyl. 7. A conpound accordi ng to ¢l &i s

1- 6, MwHerehsermpyrikylohe bgeyayblivkynoor G - Ceal Ryl .» Whereg X

iNH /. shd & &?unndﬁlfgﬁhw £A&KK Bldeﬂeﬁdénﬂ ﬁnﬁ@%@&w H,
het er oar yl kyl ,, .cyano, hal oal hal ogen,

NR4 RS NNF%‘E(GQ@F%“MTI\JF—ISQ gpgramdr - 0) NRAR5. 59. A
conmpgpng Q200 Jt GnsGbsitdRdlpheierein A is aryl or
heterlé)baryl/sleb%g%'i i's |ndespendent]p ;ﬂqu—l het er oaryl ,

G _Co6al kyl, cyano, hal oal kyl, hal ogen, NR4RS5,

2 NR6 d acIrF69)o2di3mar wh&ém@@%ﬁgi hefdrda§1.l, Mis

1, R2 isC3-C8cycloal kyl or C -Céalkyl, R3 is

-N(C _Cbal kyl)2 or G _Co6al kyl, or the N and the R3 of
3.he -ANRBHOLTY a%&r@iﬁé’%bﬂ:lﬁﬁﬁ%r@qg&traﬁﬁ it Shch@r fPriding1, 8F pyrazolyl.
6- menber ed heterocyclic ring 10having at |east one

het eroatom sel ected from N, and R4 and R5 are each

4 ndepeasaptldaccording to claims 1-3, wherein each R' is independently H, heteroaryl,
C\.Cgalkyl, cyano, haloalkyl, halogen, NR*R®, -NR°C(=0)R’, -NHS(0),R",or
—C(=0)NRR’.

S. A compound according to claims 1-4, wherein each R' is independently H, Cs-
Crheteroaryl, C,_Csalkyl, cyano, haloC,.Csalkyl, halogen, NR'R’, —NR6C(=O)R3, -
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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selected fromH and C _4alkyl, or R4, R5 and the Nto
whi ch they are attached cone together to forma 4, 5,

woroos/omseder ed heterocyclic ring having at | eaBtT/GB2008/050723

het er oat om sel ected from N. 1510. Aconpound accor di ng
to claim1, wherein Ais aryl, R is Hor G _GC6al kyl,
nis 1l mis 2, and R2 isC3- gSCycIoaIkyI or

G -Co6al kyl. 11. A conpound H'cording to clainms 1-10,

wherein R2 is propyl, isopropyl, tert-butyl,

cycl opropyl, cyclobutyl, cyclopentyl, cygtohexyl, or
cycl oheptyl. 12. A conpound accordi ng IainB 1-8,

wherein mis 1. 13. A conpound accordi HMNQ 12,
wherein R2 ispropyl, isopropyl, tert-b §—— —R

gycl opsapyhind Lygliapts Fims CpehO®peNtydrein Z'\/el ah eW o[
cycl oheptyl. 14, A conpound according to clainms 1-8

and 11- wher ’ﬁ is 1. 15. A conpound a sel ected
from

trang_'kél%sor&opy R0 PELARY kel B 1PREONASY € ORHRR bano.

) met hanone;

t r ansalpdkdyielaghe NH R, pAIRSZHEMR WNIS(O2Rphe A FOBYRROpr op

yl ) met hanone;
trans-(4-CycIoheptyIpiperazin-l-yl)-(2-pheny|cycloprop

91 ) met ch)ﬁfp@ﬁ]t&i‘ according to claim 1, wherein A is aryl or heteroaryl, R is

lt )r ﬁ‘gts Pl%l n%ly%P %Etgrogryfj %r &Za'lk@l cy no) hagoalkglp %&Xgenyﬁi{q{@r opy
5tr anNRG@](cQ)R% O SYOYIRPoPeT @D)NR R yili} 1 (12 isoih &M G Y GEyopaRy] or
pyl ) net hapane,

tr an&(%albg}cﬁl ddeN(SGorllodb 45 FnCeplkyh P ho Naré g IR &8 pr op

yl) nEJNW@%@ﬁR %roup come together to form a 5 or 6-membered heterocyclic ring
trans-(2-Phenyl c clopropyl) (4- propyuflper92|n-1-y1)ne
t handagng at least one eteroatom selected from N; and R" and R’ are each independently

t r angztdedYdnh ARHE ¥ LiafkyfH ok BRERAINN Yolw hikRhBN B Yk XS Bfhe
ropyl ) met hanone;

t r andagether lefqrmByf, i griopaeraberad-heterpyclic sing Hsrg % Jastops opy
|) metRaRQRRy selediOd f5ARS- _ _ _

[ 2- (4- Fl uor ophenyl ) cycl opropyl] - (4-i sopropyl pi per azi n-
1-y1) net hanone; trans-

{02 (%cﬁinﬁ&fnee&%mg)tsm nspprmyeiﬂl A Gl 1SRPE PRI CPANAZI D1, m is
qnone enant | omer ; trans-

[2 (4 Eddo isdpHessyal9ady b pidpr&pliat - (4- i sopr opy! pi per azi n-
1-y1) met hanone, enantioner 2; 15trans-

2- 4-B h I I 1] - (4- | obut yl -

( b e?o%%h}gé OCCIa?I?lg (I)Fl)g V!lhegem I%zylg pr?)p}l;i 1>s/0pe(|)p€/1e rte?’tz ‘tl)qul

28) Q:?cl&;f}oﬂ?y‘l J01s] %myé{hsp/&&y@ RyapekyI( drSMehepRut vl pi per az
i n-1-y1) met hanone;

2R) - (2- (4- bronnphenyl)cyclopropyl)(4 cycl obut yl pi peraz
120~ 1-AydohipetlipReR8ing 1o @diss 18, dfttein mis 1.

[ 2- (4- Oycl obut yl pi per azi ne- 1- car bonyl ) cycl opr opyl ] phen
yl'} -3- nethylimdazolidin-2-one;

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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20trans-1- {4-
[ 2- (4- Cycl obut yl pi perazi ne-1-carbonyl ) cycl opropyl ] phen

w@Q kgoopyase®l i di n-2- one; trans-N {4- PCT/GB2008/050723

[ 2- (4- Cycl obut yl pi perazi ne- 1- car bonyl ) cycl opr opyl ] phen
yl'} met hane-sul f onam de;

trans- (4-cycl obutyl pi perazi p-| -yl)
{-2-[4-(pyrrolidin-1-yl)phenyl]cycl opropyl}

25net hanone; trans- {2- [4-(1H Pyrazol -4-yl)phenyl]
cycl oprofylsgprofylpipecazat bhH 3rbipinpley daprepy )k thaeheianone;

. B TE . . . - '
car pargr e S RU PR B P AT LR b iopumpthanone:
[2-( Wlfl?y(ﬂlé@mrthylbtplipmenaaii 1pé)-@-phambaonipbippylrhaipnopy | ] benz
onitrj . 1: - 4- '
o ( e R R PR vcpropimetimnons. | | pens
oni t riahe(4ebaiiprapyipipezin-1-yl)-(2-phenylcyclopropyl)methanone;

4- I [ i.n- .- '
b5, YRR AR BEl b eyclogpgymettanone:
(2 g cywhc@uﬁklgehxdmmpwpb’mél-ply)nylpi@@ﬁzin-1-yl)methanone;

-2- r t one: ,

£ o R RO, D R DAY BE ey clpmopy s e
yl) pymndidre@-Bupilpipyedite piybti-phameichdergery)methanone;
TS U, PRI b Al RS
[2-( ;?WBY-E?n(érflilem%thywwcgmrwﬂ3(]4-4'8(014F09ylpip0bliny hybistaaicn-

- : ne; trans-3-
[Zy(fg%vgﬁobutylpiperazine-l-carbonyl)cyclopropyl]benz
oni t wiahe[2-@rtdwsertienyl)Byclopropyl]-(4-isopropylpiperazin-1-yl)methanone,

[2-(%ﬁ§%8%ggytylpiperazine-l-carbonyl)cyclopropyl]phen
yl} nmethane sul fonam de; trans-(4-1s opropyl pip
er azimai-[2y(H) BroRopivariycl dgm bk @y ¢y brgt I piaeresie 1 -yl)methanone;

10en f(‘f& i2 gﬁ&[(4—]0.r0m0phenyl)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;



trans-(4-1s opropyl pip
erazin-|-yl)-(2-phenyl cycl opropyl ) net hanone enanti oner

W@ 2008/024823 ans- 2- ( 4- PCT/GB2008/050723
cycl obut yl pi perazi ne-1-carbonyl ) cycl opropyl ) benzam de;
trans-1-(3 -(2-(4-Cycl obutyl pip erazine-|l-carb
onyl ) cyc Iopropyl)phenyl)py{ro lidin-2- 150ne;
trans-1-(3-2-(4- cyclobutylp]ﬁera2|ne | - car bonyl ) cycl op
ropyl ) phenyl ) pi peri di n-2-one; 3

- ((t (&ng)obBey({pdpecazat BRI, @R}ﬂ@hwlcm@@pr@wlmmanone;

TP{L%§§§£Z§%%§¥§ijzggﬁ% ]gﬁég rggéﬁe Fw%Q %onyl)cyc

opr opyycldpraprza neZOenantloner 2;

|10|g? 5’%{’,% g aﬁ)z%o)‘/b% e%éé&l Pgl:)‘p’ é@ﬂ&?@%&gﬁ)@%&o&o}éﬁ% %&%%{ =

-(( It rrans)2-(2 HTMQNEhﬁbM‘ﬂWrmyﬂ)] -(@rcxepimeyldiperazm-b-yl)methanone;

o U R BB R Ry i AR e SRR °T21

onyI )ﬂ@y&:N@{ﬁf[Zﬂﬁ%ﬁCmN@mem@leﬂ caﬂquylzeycml@pylhlhaml} oner
-2-(4-cycl obutyl pip erazine-1- carb

Fandied AR cl obutyl .
onyI)cycPS propy bhenyl)plp eridin-2- one, enantiomer
2; trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyl)methanone

4-((t, %ﬂﬁ%m%.(4 cycl obut yl pi perazi ne- 1- car bonyl ) cycl op
r opy I nzam de;

304- @@nréhb?mﬁm%ﬂwxymrbbh(&b@mpbyémﬁﬂvbmwwanbonyI)cyc
oproQ%L%Q§g§§n1de enanti oner 1;

4-((trans (4-cycl obut yl pi perazi ne-1-carbonyl)cycl op
r opy B)(biemz - delobemlaiveiagimen -carbonylcyclopropylbenzamide;

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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119 (4-is
opropyl pi perazin-1-yl1)(2-(1-nethyl-1H pyrazol -4-yl)cyc

wo ogwopigk) net hanone ; and (4- cyc | obutyl pi p erewicGB2W8/050723

-yl) ((1 S,2 S)-2-
(4-(pyrimdin-5-yl)phenyl)cycl opropyl) nethanone; and
S5pharmaceutical ly acceptabIF salts thereof or m xtures
t hereof 16. A pharnaceuti cal 8onposition conpri sing at

| east one conpound according to any one of clainms 1-15
and #&4-phaopsiperidicilyl)(2-@ oveipt-d bHerazak4-yRayclapdpydjmethanone;
dilu . 1017. At | east one conpound according to any
one of clains 1-15 for use as a nedicanment. 18. The
use - cwmwpmemiinabyld(kﬁﬂﬁg—%(é-(mynidné—sdfph@iyabmpﬂwiﬁ
in t%%t gture of a nedi canment for the therapy of
at | eas one i sorder selected fromcognitive

def i phembcdquncadly héczpplile exlts therenberqokisps yhereobesi ty,
attention deficit hyperactivity disorder, pain, 15and
Al zhei ner's di sease. 19. A conpound according to any
tne &f p}@hmcm_tica_l-cm@ptbsa'tiontctmpltisir@att restonofongouhdmsdirdiog & any
di sord t C [

schi Z O rczaglllng t lﬁ gr}({ %&%a%gﬂ %ﬂ a%% %%foie 0%1%2] angn)r 811 ent
hyperact|V|ty di sorder, paln and Al zhei mer' s dlsease.

2 (At ldﬁst%é poquotn% ac%grgl?l Qf‘ ctle{11¥1$ 1 ﬁl? %dr %Leeéﬂ.ta nilelaicament.
SChI zophrenra 1'n"a warm Ioo ani mal , conpri si ng
adm nistering to said ani mal [ n need of such treatnent
th t <L
T L i LTy S SN

met howdicemertt fe dlto thfgapéd of h@pmwﬂeshsdlrdswgeted from cognitive deficient
var mt?éc‘ﬁ&g[ﬁﬁje %P h%@rhe&)c% QRS Sdtﬂé&mﬁ‘?i@hﬁﬂ %%étf\]fgy EQ?rﬁé}' Shin,

ani ma tre Tnent at peutlca

ef f eend xkhamolsndiseafe. at | east one conpound accordlng to
any one of clainms 1-16. 22. A nmethod for treating
obesity in a warm bl ooded ani mal, conprising

Edmi @ﬁr@purrdgacmydigg)mnﬁ opifrelimg Ih1eve the platygetief at least one

trealEnt, s%let:t]ag frﬁlﬁ%bj 1t% H(:l&lft Enes%ﬂlk%%re%ﬁowiﬂleglg}&gf)esity,

| east one conp COF Ing to any one O
1-16 attenj_lgmdeﬁmt hyperactivity disorder, pain, and Alzheimer’s disease.

20. 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.

21. 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.

22. 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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23. A nethod for treating narcol epsy in a warm bl ooded
animal, conprising admnistering to said animal in

woemdopfs2such treatnent a therapeutically effeetT/¢82008/050723

anmount of at |east one conpound according to any one

of clainms 1-16. 5 24. A nethod for treating painin a
war m bl ooded ani mal , conpri fi ng adm ni stering to said
animal in need of such treat®ent a ther apeutically

ef fective anmount of at |east one conmpound according to
Fny cnectbdd ©F teamsg darddepsPi.a Warmetidvded dnamalt qogmtising

At tenti of i o o Ccor der i .
ver me B kPR eteh R el el e e
sai d apwintef atileastmae dorgfougdiadrotdmgad amgrvne af claims 1-16.

t herapeutically effective anmount of at |east one
conpound according to any one of clains 1-16. 26. A
Het hadmetbed for eatingppiaindi waomedgodedanvhalcdvmposiog adniinigtetilgeto
hi S.t ity nﬁm’éﬁn%?e%eo‘?ts&ﬁl et %étggﬂeggﬂeﬁﬂic%h SAITRY I?lgtfof at least
adm ni'stering to a war m bl ooded ani mal “1n need of  SUch
t r eatoneaimp@uidwerapegtd @glohyofeldiect-l¢e anpunt of at

| east one conpound according to fornula Ic, or

di astereoners or enantioners thereof, or

Phar fewethed Datr¢ayingaieiradsiiet byletastivaty disordauiha wagm-dtooded
di ast e . nant i . i

thor agprganige SRANRITR Rid AL yeePlr LIt HERS

cycl dzkdpyiticaldy cffvetiwraowmyuatl ob afl 1kagt gnegpingouhd agco@ingrio pry dhe of
2, 304 L6 5 25each Rl is indpendently H, aryl,

het eroaryl, "aryl al kyl, heteroaryl al kyl, cycl oal kyl,

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

- C A - . . .
TR 5 G PR 1
het ebowficiakcompriyih@adayhisteangtb alwWeemyplooded animal in need of such
cycl I : .
a?/ Ky ?12%1}}%?&%1 ;ﬁrﬁ%&?e&@fi@{c&&ya%&ﬁﬂ J@é{ leas?grﬁrzzgmpound 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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121 NR4AR5, -NR6C(=0)R3, -NHS(0)2R3, -C(=0)NR4RS5,
al koxy, hal ogen, al kyl carbonyl, or hydroxy (-CH);

wh2o00m2828ryl , heteroaryl, cycloal kyl, al kyl, PCT/GB2008/050723

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,
aryl al kenyl, or cycl oal kyl al kyl; wherein R2 is
optionally substituted 5wit] _at |east one cycl oal kyl;
R3 is H G _C6al kyl, C _6al Koxy, -NHC i _C6al kyl, or
-N(CG _C6al ky1)2, or R3 and the N of the -N R6C(=0)R3
gr OUNRERITE NROGEDHIRY, -N S (DRRM-& (H0)NR "R blk6xyyhatben edkylcarbonyl,
het ero Iicnégyg havi ng at | east one heteroat om
sel eOf BY P rPdand N R4 and R5 are each
i nde pSrIdZam hryl, ﬁ&k@ﬁng G}Ifﬁcfa[hkm, blkﬁlﬂﬂet@boy@%@lgiﬂyérylaﬂt&l, R4,
R5 and 10t N t ich the re attached cone .
t og eﬂlﬁtsﬁoa&ygﬁ% Pﬁﬁ?aéke&}’lﬂ g cygpal R bEh e hets@PEpHY fubstituted
ri ng Wil ReEkt ate dyedslikylone het er oat om sel ected from N,
and R6 i,sH or absent; Provided when i) N and R3 cong
t oget het 'RE: ¢ sCaablehredlesy: oA e b dT abtoratify)zy @ R and the
cl ai M &8nec W RPFQLD) W shp@bmb &R Stherdd ﬁmﬁ%ﬁ?ﬂ%@ @-n¥mbered
formula Ic is an inverse agoni st of at [east one
hi st &afeiveyHG ripgbRNEeH lcag gnonairseainsel seirsted g ardoNc| ai m
_26 , Wh S Gh i RS & ga(ﬂtinde?é}rﬁEntel@@le&m(gﬁ' ﬁdanQ Elb%ﬂﬂf lo@R“, R’ and
IS an antagoni st of at |east one histam ne
r ecephedy to wigch 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.

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.



