CYCLOPROPYL AM DE DERI VATI VES ' 978 Di scl osed herein is at

| east one cycl opropyl am de derivative, at |east one pharmaceuti cal
conposi ti 0\?{0‘5965%5185& ng at | east one cyel opropyl am de %’T'/(:.’l?zbbs\/o%mzs
di scl osed herei'n, and at | east one nmethod of using at |eas

cycl opropyl am de derivative disclosed Sherein for treating at | east
one histam ne H3 receptor associated condition therew th. The
hi stami ne 1-13 receptor is of currentlinterest in devel opi ng new
medi canments. The 1-13 receptor is a presynaptic autoreceptor |ocated

both in the central and LOPRORY L RQNNRISE ﬁvgscg-;be skin, and in

organs, such as, e lu e testine, robabl t he
spl een, and the [Béci"cs?cﬁ?efft‘n':g@f‘tlf?f‘é‘l OE F% ‘Opﬂé‘E’éJrﬁ%elé‘(? 1¥Fe?féféqgé’ﬂfggest s the
H3 receptor pﬁtﬁhﬁadeﬁﬁcﬁilcﬁﬁlp@moﬂ.@@mﬁhg htUdaktte ayctdpmpyl)amda d\ilh\faﬁ*@ dsloved| |
as in vivo

Cormounds.abrignda e ebirriid % aRr i PaRh A€ SReRliiosetne
hi st am né HBereie ¢epraing ha&sm@msmmwsmemagmoamm tdnditipretheasiéh. of
ceroton n and acubyRendiReAE b ARBRIIASE fue SR Ay mefly IS R
exanpl e, a Eﬂﬁgqcammea Hesynatie priorceptpt lagied ibsth ipthe pantrel asdpeaigirdl a¢rvavay

i ncrease t h?ys{eﬁ-Js 111 511d§.561§:% %Ehaa'ésrﬁ‘i‘ e&&mﬁﬁi@ theudalBe R, prifIBL BRS

ot her hi stam ne such for exarrp\J ?n stam ne

receptor agé&m?est @d %ﬁdﬁhﬁwwﬁﬂr@l toRle R@%ﬁ'@&%l@ﬁéép@e%& the,H3 fegepien 8as igfgnsige| |

as, inhifgit c&ﬁ@mﬂi&la@tﬁ&? iofitrdBWeQhE ARSI (Ld, 8118 actildlin SheSHAFRDE 8n doBAkH).

h|stan1ne recegtor %gon|sts |nverse a%on|sts and antggon|sts
coul d nedi aF@mH‘E-H‘} OHEPE B SR %8)9“‘5‘%%3“&“‘}"5@5‘ P RCHVELY. £ I fuisteping &5 pesapior
undert aken hms b@@q\wb@pton@@datehlealalpﬁubmﬁanﬁﬂﬂ@dndhads gatthet f@rdibsnatenacid3

receptor. scr n.ar 0 fo la 1l r i

i ot e eome P TGPt Gt B By SEPR. SPESw St BT Pear by R a8t abi o
salts of foexanpl, 4 histamigde HS tecpeoretpsndrorduvant donsrsaytinemechs relbase of
hmei(;_'lggjlcf gg ﬁ(&'{ahsmlgém%%%rﬁn gx‘?h&%asralAer hlggﬁlgéﬁwgﬁldscyl%ﬂ Qsa%ollﬁxylamg%th R
is i ndependéf,uffﬂrunyle|I=l3 regeptpr ag hteit%m@)arﬂyblt ﬂaabrymﬂimﬁ of hﬁ@tnmecﬁarwyll a$, kopibit
cycl oal kyl, t]ﬂ?@]%@%&l@@éﬂﬂhég k’yllls Sugestg:gﬁl ]hélemmcmfa’ 1% KT sfes inverse
C3- Céeycl oal ken% S5afkoxyal | cyl, hydroxyal k

am noal kyl , &S 0%1ﬂﬁﬁw15tép%ﬂme%§ ‘@P@é@léﬁé’“ﬁ’aﬁw Bhylle Sha"e been

cycl oal keny haldklon (R @SLKGhR: ELKMQthatQMQéﬂQmeh%{aKJYﬂeS{BlrEdeﬁM , hal oal kyl,
NRAR5, - NR6C(=0) R3, NR4R5, al | coxy, hal ogen,

al kyl earngonyI O[Pes?ﬂ}aa(fl @*@n ?1 é_lﬁpoundso ma la I, or diastereomers of enantiomer:

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

thereof, or mixtures thereof:

25 wherein

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;



R2 is a aryl, heteroaryl, cycloalkyl, alkyl, heterocycl oal kyl,
aryl al kyl, aryl al kenyl , het eroaryl al kyl, or cycloal kyl al kyl;
wherei n R2w odRRLisenal I y substituted with at | east one §¢, L
R3 is H, Cr%%al ky1 Cr Coal koxy, -NHCI _Csallcyl, or - &%qgﬁlﬁ%k %
or R3 and the N of the -NR6C(=0)R3 group cone together to forma 4,
5, or 6-nenbered heterocyclic ring having at | east one heteroatom

selected fromO and N, R4 and | ( are each independently
selected froml-1 and Cl.C6allcyl, or R4, R5 and the N 15to which
they are attachedisgone toget her to forma 4, 5, or 6-nenbered

het erocyclic ri nq Eév% at | east one heteroatom sel ected fromfiom
N, and R6 isH o rovided when i) R2 is heteroarylallcyl,

t he het er oaryl alekgplR' nasnduptn)ﬂtmﬂy Hyaet, eiteroddyli sylaRylOhetaroalylaind ciRloadiyt] R’

are each in peal 2 i I oget her
R6 is absen?&g&ﬁg‘gﬂhl%fky,&(pcf’a e;talé(%yl 8 tgct“m) ?PBB? ({CQE%& ‘phenyl .
Furt her 8esdkixydllylhedwkynliat, emmmumcab@maﬂwhgetmcyfcle,rmulaliasnyi or

di ast er eone , [ abl e
ol 15 of o nuife ARk YATEL Tk Salo, RS TRGRHLNEK, SRGFORE

mi xt ures t hSHBEN:R orC(a@NRAR’, alkmdnadxgmealﬂcylczﬁ&lﬁvbﬂrEﬁrduotqh(eDHatescr| bed
herein is the u 0 r J

enanti oners therﬁ{gésfaalﬁq]%hogglg% C%a P Wyl%é%% % e szlfy? S aflkeP ‘rmJI a
| or diast eheemﬂeylslkxdroremﬂwbhre!r sfhtiheRet;ftvptlcmll}muk&ttlumésvmhehe@sbfﬁnel n the
manuf actgr e Qf,a@yedi cament for the therapy of at |east one di sorder

sel ected from cognl tive deficient in schizophrenia, narcol epsy,
obesity, At ent iFo s léh Cedlleyl, Wyﬁeﬁ“@él’sr@llfltcycdﬂl@brﬂdéﬁ(,cl Bealkpil)z, garff and the N
Al zhei ner’ s, et@t@? =0 ﬁ a Stdebthertd ol h, JESELLDRLEERER L Snd NE
use of corrpounds G ) nild Tey 6 di ast er eofBrs or enantll o%e e

t her eof , orhqorhtarah}a@eeltmhetallomymae@féqétﬁ@m agiits of fornmula lc or

di ast er eoners orpghat . O08l ﬁdép&%ﬁﬁrfseleé?éd fmn%(ﬂ 'flﬁc?@, éﬁ}&!ﬁfle&fR‘ IR addBe N
manuf acture of a nedi canent for t her apy | east one disorder

sel ect edf r BriviGgPRyRIaAEaded ?Oﬁieéf?ﬁﬁmF‘ﬁo Eoemaﬁofp I‘?F %melabefwahet?tﬂcwg §ng
Sobesity, Abdveiatat lef: RMhbGioktol ¥PERRAGHMAdYNdingor der, pain, and

Al zhei ner's di sigg,s \ggt even further described hereinis a

phar maceut i cal WS—{)%II IR eYRS S ng at | east one corrpound accor di ng
to formula | or or di astereoners or enantionersithereof, or

phar maceuti cal | y accept able salts of fornula I or
di astereoners or enantioners thereof, or m xt theM eof, and a
pharmaceutically acceptable carrier and/or dilues |}€,

C
[

15 an O or N and R” and R” are each independently H or Cypalkyi;

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

20 i) Nand R* come together R® is absent; and

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

Further described herein are compounds according to formula I, or diastereomers or
enantiomers thereof, or pharmaceutically acceptable salts of formula I or diastereomers or
enantiomers thereof, or mixtures thereof for use as a medicament.

25 Even further described herein is the use of compounds of formula I, or diastereomers
or enantiomers thereof, or pharmaceutically acceptable 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 discase.



10Still even further described herein is a nethod for treating at

| east one disorder selected fromcognitive deficient in

schi zophr Aespl epsy, obesi ty, attention deficit ¥ B hdsto¥dby
di sorder, e‘gg??{)gm S%OA | zhei mer's di sease in a warm bl oog%g anlﬁ(}rar;al
conprising admnistering to said animal in need of such treat msnt a
therapeutically effective anmount of at | east one conpound accordi ng
to formula | or Ic, or diastereoners,3enantionmers, or 15m xtures

t hereof , or pharmaceutically accept able salts of formula | or lc, or
di astereoners, emamithonRESibedteret iXihd 0D Edﬂlﬂi‘oﬁﬂiﬁ of formula Ic 3 idial;teiycﬁﬂielseven
further described herein.is sorder in whic
modul ati ng PHETRPEESM°Hb 1 I&‘ém?ﬁ%%lgbaﬂ% ?“Fpéa%e Sﬁ%%‘ir}g‘i“&}”a o%}aft%w?{&e‘s o
adm ni st e_r| agnticness thacafiob mbodedhawi§ methe mmufretled o f medicimettrfeababatpya

E ge; glprenlj} IaC ?% alt Ycaﬁ? ]:n];ceacfs:[o{ \éle sc%?gt!lj ﬁ](gm 900111%&/0 Ji ?%l?ltit 119 &ﬁlzgp%?c?lgpﬁ%aﬁp ccor di ng
t her eof , Sor olphig ﬁa@mum fledigit hxpeaet@etpﬁa@rﬁ@ pil ansl Adfhefer sriieae. or I c, or

dl ast er eomer S, %@E{;&h ﬁﬁ%él%escﬁﬁed%‘e?&h“f{f&aﬁﬂ@&%@ﬁi composmon (;BHI%H;H%% H)ESQS
and advant ages of the Invention e nore readi 'y understood

t hose of or @arampouwn peeprding tq f‘?éﬂléﬂméﬁpéﬁ‘ﬂ‘%s@&@mﬁ‘g Of grantiogIeTs BReFg or

detail ed degghhRbhtRRNy sbleplable bddis BELARAARL f&blaﬁd’-é.féwbﬁ% ofC@bfiRhnbrs fRALYr es
of the invention that are, for clarjty reﬁsons SS ‘i bed above and

bel ow i n t h& s feregtand @ phpmpesuicalyolranihe Srra) o iehe conbi ned t o

forma sipngl e ef’ﬂﬁﬂ@bdﬁiﬁ“ﬁlﬂ}cr &@mecr 158dityis a Rthb O b8 tréafiag Mn@s o0 difdider

i nvention that for asons,. des ri be ext of

el o on bR o Pt SRRE Ry SRR Bl plitor B

sub- _conbl nahymmsmthdfseﬂér paﬂﬂhimllﬁels&nmpedlséamahIwylmblab@d aptnhleconipsging

herein, ref eén%ﬂlgtgnno ga?d a,mmal m ne% {r)}q,H heﬁeatn% taQ‘l e§a eﬂti@:ﬁi l'é?tgcnkfp Em&imygfal
arr to erthe or o

For exanple
Enbodi nent s i lda@trpmﬁ ﬁqmulkﬂeqceqrmnatg f@mehrb lerlicyor émetemmeem d@dtutr@wber

i1 1 ustraki ve;and tﬂﬁsof' o B g{:atﬂh&gutgalﬂ; acceptable s B8SmAbER W StidsRbRated,

any heteroatom w th unsatisfied valences is assumed to have hydrogen
atoms suf f i epaEHIMYH oSS (e val ences. The definitions set

forth herein takgipteeQOQALS QYR d@&mlatnaeqma fos%atﬁleaui@mu@uaweh
patent, patent application, and/or j ca ublication

i ncor por at edHEFBE H’eg‘iftag’r“?ﬂ@r‘é‘i%t@”s enets c'allfi@g[?ﬁlngia ]EISES'P“gttéFﬁ’ﬁmhsed in
descri bi ng bi@edeﬂmtﬁe;ﬁllhﬁ&dafﬁl(:lS&éatrﬁ@fztﬂﬂmﬁ@ﬁﬁdanﬂa&fe@ﬁ% aﬂnhies&tmhemw' se
indicatezg the i tla cgeflnl%lon t a.aro kSN,
appl i es acﬁmPfi‘OH% BEEAPGPSUBHE ot ‘a m%“'e‘%s e‘ha&}ulvu"’ ugﬂm‘ beF ‘ele"p%

of anot her ghoupeutically acceptable séﬁslof)fsrgmmﬁtmﬁdqer @p@mox‘nmammmnmergrooups and
substituentg thereof -may be chosen by one

The features and advantages of the invention may be more readily understood by
those of ordinary skill in the art upon reading the following detailed description. It is to be
25  appreciated that certain features of the invention that are, for clarity reasons, described above
and below in the conicxi of separate embodiments, may also be combined to form a single
embodiment. Conversely, various features of the invention that are, for brevity reasons,
described in the context of a single embodiment, may also be combined so as to form sub-
combinations thereof.
30 Unless specifically stated otherwise herein, references made in the singular may also
include the plural. For example, “a” and “an™ may refer to either one, or one or more.
Embodiments identified herein as exemplary are intended to be illustrative and not

Jimiting.



10skilled in the field to provide stable noieties and conpounds.

The term"CmC." or" CmCr, group"” used alone or as a prefix, refers
to any group 4096t Mto n carbon atons. For exanpl e, tagdmi¥ose723
"Cl-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 n al kane (hydrocarbon) 15 radical containing fromlto 12 carbon
atons. Exenplary "alkyl" and "all’ gr%ups i ncl ude, but are not
limted to, for exanple, nmethyl; ethyl; propyl; isopropyl;

1- met hyl propyl ; Unlebarthekwisd indicrteg| gnyihstedogtbm iwith pesatisfied vdienxsslis ashmehexyl ;
heptyl ; octyl;

2,2,4-tri n&%%%%ﬁ%}%ﬁgﬁf@m té%%% lécgf'/l and dodecyl .

The term " hydr odhe ébinitiopsesetcfpigh }ne@f:ﬂatamm@me ayerrdsnitions sgt it &iyng onl y
carbon and g@..hy g&@@@ﬂc@foﬁqﬁd/m patent apdl {aguowmmcattm{c%ara{e@Hcr&a@ycal
refers to a hydrocarbon that has had at |east one hydrogen renoved

t heref rofn Teference. The term "l ower alkyl" refers to an al kyl group

cont ai ni ng f r ompkfitiQor oERFRABeddh Qél&‘iblﬂgtthd 1ﬁve@ﬁoﬂ HPRS forth Rerife®wL hat the
term"lower_al kyl" is encorrpasse%d\/\ﬁm inth e efinition of 25"al kyl "
e

The usage of™ SI“I’@@@I‘%”“‘I”&% hegpig d o7 & eyouk O TSRS °1°0

limt the deht sk g@ﬁp @ﬁerﬁlm:sécemmld@du&w &s peit bf’tﬁbth&)gi?ﬂupCI tl y or
irrplicitlytoa br.anched- chai,n .sat ura car

radi cal cont ai ni é’“¥ g‘rﬁ %Sfi"'b‘ﬁi"?”%é}%%“‘“ t%‘?‘?&“‘”@@%?a{i‘ t1"' SF“E
groups ilﬁnclskdibdnbthftﬁacmpnnftdelsuabtemedn@s@pdcfompomdarrpl e, nethyl; et hyI
propyl; isopropyl; t ¥l but " ' 1 . ryl "
refers to nonpcéjlcl?l {é}nkg;l %I cyc |clﬂ:jéjo%f %%ngloaé;%%%ggwgggggﬁ) ag %]vpang
from6 to 1eviambiomn cab@mtomsn Forexamplpgheyennt ‘iCottsal il anisisde yn alryy Erogr oups

i ncl ude butcdg{agmﬂqtzlg,l 5p4t6§1@01;g0m§ or exanpl e phenyl phen-1 yl 2- yl
phen- 1 -yl-3- ph er]'- }i & ; phen- 1 -yl1- f:ly phen- 1dy
napht hal enyl ; néfbmea%ﬁ alkyl]a Vieﬂw?efﬂﬁglﬁézr@ﬁmhq chyyin alyanp(hydr ocalbon

napht haljen- éamalémyalmﬂgﬂ&mmfthlaal ﬁ&nsl'fycém aaylalkﬁ’a:m&t fgt snpméﬂm@ yl;

EZBE: E:: 22 é“ ' gL lijl’fted Ka htf"ir‘]i‘g‘:l’ n”’%hﬁfﬂ}?" }fpylnﬁb‘ﬁ?%’gal eq? %’Yb “?}I/W
napht hal en- 2euyd-isobydd; pd&@ﬂﬂﬁeﬂ&j igheA; )h&.ptﬁ 4}/4. dmﬁa:plp&hﬂl nﬁﬂh)ﬁpﬁ)ﬂﬁd betyl};
napht hal en- napht hal en- 3-y1-7-y1;

napht hal en- gzx%ﬂ%&ﬂ}éﬁhmﬁﬁpﬁ}y gfcgn uﬁdeﬁ agd ide y%napht hal en- 4-y1-6-y1,;
napht hal en- 4- y1-The sgfim “lrydpbdrbral’ eatﬁmsltoyjsh@ngal$tmn1amrminasiisdng-cﬁlywax%6ﬂ andl;

napht hal,gn napht hal en-5-y1-8-y1; naphthalen 6-yl-7-y1,;
napht ha gn %{dyoqf?%aty%s; napht hal en-7-y1- 8-y1; bi phenyl; biphenyl-2-y1,

bi phenyl - 3-y% bu’fﬂm@mlhydwsfr%tmlﬁm‘@hy#fmsi%hydmcp l}qth@hy@/été%@r one

di phenyl . WigRotWematQMRtdsem | NgS are present, the aromatic rings of
the aryl group nay either be joined at a single point

e.
bi phenyl ), or béhf ggedove ! s opRelkdl sonpicpnteiting Gag 1&%‘? o @ s
nmade to a SReWrh@rtReOdN thafheabiatdWienkyl” B eftomp@Sed thhBdednttioy/ds- 2- Y1 ,

Byl or daps 0k B8 Vil teCHEY . SRk ap GGt T o
avai |l abl e pefitnd tei@f* a&pt’aﬁihﬁm’pﬂlcﬂly or 1mp1icTt|3ﬁoh@ﬂ‘ dight-lve brafiched-ytain sﬁt&faﬁﬂs to
%ggﬁ;gfl gyf)l?lll 0%?1%5]‘1(:%“& %xlflamm a‘% é%l 1|2 é;aug at%%')s %g(%m@%y }?év%ggyi groups
tricyclic rinplgde, but are not limited to, for example, methyl; ethyl; propyl; isopropyl; n-butyl; t-butyl;

and isobuty!l.

30 The term “aryl” refers to monocyclic or bicyelic aromatic hydrocarbon rings having

from 6 to 12 carbon atoms in the ring portion. Exemplary aryl groups include but are not

limited to, for example, phenyl; phen-1-yl-2-yl; phen-1-yl-3-yl; phen-1-yl-4-yi; phen-1-yl-5-

yl; phen-1-yl-6-y1; naphthalenyl; naphthalen-1-yl-2-yl; naphthalen-1-yl-3-yl; naphthalen-1-



15systens having at | east one heteroatomin at |east one carbon
atomcontaining ring. The carbon atomcontaining ring may contain 1,
2, 3, or %Bgf@;ogﬁgpn( s) selected fromnitrogen, oXygepcritdodsisdrey -
The heteroaryl group may be attached to another noiety at any

avai |l abl e point of attachnent. Exenplary nonocyclic heteroaryl groups
i nclude, but are not limted to, for exanple, 20pyrazolyl;
pyrazol - 1-y1; pyrazol -2-y1; pyrazol-32yl; pyrazol -4-y1; pyrazol 5-y1;
pyrazol ylyl;, pyrazol-1-y1l-2-yl; pyrazol-1-y1-3-y1l; pyrazol-1-yl-4-y1,
pyrazol - l ygkl-ﬁylyﬁhphthkydfnalzﬂlﬁwﬂ r;aﬂht&-lqﬁl—ylpﬁ)@ﬂ ampﬁthaknylyll!-yy]J;:lphthalen-l -y1-8-
Bg:: Zig: i‘l %apgt%élerp ér/rylgf—glolfay 1t¥e%'len42 %l P 1%&16,{?3%11—23%)/3 dyl na l'ilﬂialcn—f-yl 6-yl;

i m dazol - 3 yeibhthalm eazbyk dap ytlhalen mleﬁazluhapﬁhg}@ -3-yIrfi- Xiazigﬂﬂyelﬁ]&} -yl-5-yl;

i m dazol - 1 X Tv%al)ﬁ 3-y5§}/ld93§911naign Y }F?gy]yga%}hthmndﬁ'%lgﬂl—ylln gﬂtﬁazf‘cnyél]{/l -5-yl;

i m dazol -
i m dazol 52 931311@3319114-Yi Wid@z)bﬁlal@’-‘}/ll—74¥1y113P11t114ﬁ1‘dda21cﬁ ¥13139ht algy=3yyll- 6-y1;
i m dazol - 4- Mé'phéal)!ﬁls Fii‘?izf-?dp}{timleﬁnf 91687-91 na}gmﬁahen-é §1l7@1;10;lap1%ha¥ela 6-y1-8-yL;

ni azol - 3-y1; "triazo y1 triaz %
triazol - 1-yarhtglenT 4§ ﬁz@phemrlylalp@nxl@fyl{hmha%ﬁ-Yi bippeiyl-4ryk biphenyl-5-yl;

triazol - 1- y§ipBmyils-yit dnk @%8¢nyR -Wien 3wy domhtlcirRgOdre gedbilds; the Mdmatic rings of the
ni azol - 2-y1 E tri t.riazo

T oo 2 i mayege be ity A st pbifuBE hita ‘gff%s%sfaazm -y

oxazol - 5oyl napﬁbhalzm}ﬂ)yﬂlyl&s,s 163@61%&3&{2161@'&0)&3@&3?@6 ;bomoofamhméiﬁ,yejg- 4s ybhen-1-

8?2;8: 121 ﬁygz il dap tf(eﬁenl- yl36 u\?ﬁ aféb%}l éfn[vjpg(g 2l 0. e 1¥Ied: tgétéxg%;hfaaftl grggvfan be
furyly% fur b(’mdydltoaslya]s; onbloﬂner rﬂmgtstatdmy gl\@;labllapomzoﬁﬁna@mym fur-3- S/l 4-y1;
f”.r -3-y1-5-yl, f’Ltilllét 2% te§0f¥);i’ Ie{'eré t@%rgxé%{]c’cyélﬁ %QJ fu:!zﬁ Xs]‘fm Eﬂh@é% de Y

t hi azol - 3-y1,; t hi azol - hi azo
t hi azol - 1- y membgyad m@fhi%ik@ 7= 191y-megibgrad bwsshq, ki Hy &1 lﬁﬂmw’md jipyclic ring

thi azol - 3- yg‘ysém)! i]ravn%m @Zs@!)ne%eﬁél%atgmmil-at ]éﬁHIOQg&ik'bog a%ﬁa Cﬂnt)(ﬁlnng ring. The
t hi azol -2-y1-5-y1; thiazol-3-yl-4-y1: thiazol -

t hi azol - 4- y farppom-FoREnipgSing friay F@B‘k‘hfz& 3,9t ‘%/11“‘3“?%065{%12?5?“@ fipp nitrogen,

i soxazol - 4 Mﬂygeﬂ separ! 1he Meleroatyd 8X%aF Bhy R dtdchdd i hhothes OXREQL angaydkdie y 1,
i soxazol - i soxazol - 3-yl1-4-y1; isoxazol -3-yl-5-y1;

i soxazol - 4- \é‘i‘l‘@%ﬁaﬁh"ﬁ?ﬂ dyl; pyrid-1-y1; pyrid-2-y1; 5 pyrid-3-y1;
pyrid-4- yl pri dxbmyldry rrwodychcﬂyewbarypgﬂbmpdyicmm,bmraledaoihryﬂedZe yidk example,

B;:: g ;‘ 2)\? 1- §y1¥zflyl %razog 12!1 )y}aifraﬁol)ﬁll pg\azo -&—y %%Tagol)ﬁ%l pglrak{g-égyé%%']fg%%%l
prid-3-y1- 4pyazol pyt-2-ulk Byryzdl-byhdtyl mynpalswwu muyql 1-ylyprl chyreg) R 8-3ys:
pyrid4-yl-6; %/(-12019 Y[.d. F%Xz]ﬂ@yiyilyl W&zbf-‘jiﬁ 439’1' yléawa ﬂ%é,nrbyﬂazoml Ly1-5-yl;

pyrl dazi n- 2- ri n- 3- dazi n-4- azi n- 5-
pyri dazi n- 6ny@azo§ j ipigage - byl gmldaz?} ylda]zfiamlﬁé Y;i/zm@mgp 4-ybyriferazs ]ﬁL 10
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benzopyran-6-yl-8-yl; benzopyran-7-yl-8-yl; cinnolinyl; cinnolin-1-yl; cinnolin-2-yl;
cinnolin-3-yl; cinnolin-4-yl; cinnolin-3-y1; ¢innolin-6-yl; cinnolin-7-yl; cinnolin-8-yl;
cinnolinylyl; cinnolin-1-yl-2-yl; cinnolin-1-yl-3-yl; cinnolin-1-yl-4-yl; cinnolin--yl-5-yl;
cimmolin-1-y1-6-yI; cinnolin-1-yl-7-yl; cinnolin-1-y}-8-yl; cinnolin-2-y1-3-yl; cinnolin-2-yl-4-

25  yl; cinnolin-2-yl-5-y!; cinnolin-2-yl-6-yl; cinnolin-2-y1-7-yl; cinnolin-2-yl-8-yl; cinnolin-3-
yl-4-yl; cinnolin-3-yi-3-y1; cinnolin-3-yi-6-y1; cimmolin-3-yl-7-yl; cinnolin-3-yl-8-yl;
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30  quinoxalin-3-yl; quinoxalin-6-yl; quinoxalin-7-yl; quinoxalin-8-yl; quinoxalinylyl;
quinoxalin-1-y1-2-yl; quinoxalin-1-yl-3-yl; quinoxalin-1-yl-4-yl; quinoxalin-1-yl-5-yl;
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quinoxalin-2-yl-4-yl; quinoxalin-2-yl-5-yl; quinoxalin-2-yl-6-yl; quinoxalin-2-yl-7-yI;
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attached via any heteroatom or carbon atom of the ring. Exenplary

nonocycl i %8%?0@[@9-@}'3‘” es/ heterocyclics include, but areyagbﬂzbgg{og@%
to, for exanple, pyrrolidinyl; pyrrolidinylyl; pyrrolyl;, pyrro

indolyl; indolylyl; pyrazolyl; pyrazolylyl,; oxetanyl oxetanylyl

pyr azol i nyl; pyrazolinylyl; imdazolyl; imdazolylyl; 20im dazolinyl;
i mdazolinylyl; imdazolidinyl; im dakQ)I i dinylyl; oxazolyl,

oxazol ylyl; oxazoli di nyl; oxazolldlnylyl |soxazolinyl;

it ?] _OXS_ZO| [ :’lyhlylho,xal'[nsbgd&ﬁj qtlﬂnoxzilﬁ??(]}&-ﬂgﬂ,?qﬂl%ﬂxahh-hiy&Z@l Mﬁii‘qugl_iti-ale-yl;Lyl;

i adi azoly i i din i din L
ot i asol yPinSuPRNEES Papite SRR S e iyt S G iy y 1.
furyl; furyhyhoxalinet- ylaﬁqglmucfo&msz-yHS@ﬂ rqainyecitiof wi-giyly hpindxhiiefryl-7-vl;

t hi enyl yl ; z0| .\ . piperi di, oyl ;. i 1 di pyl yl1;
25pi per azi nﬁr&%ﬁ ﬂf] éjitl’rﬁ/ i ah%?%l g}%]qﬁlé’fg’%??ﬁﬁk Qg?%dxcgﬁ&?ga&? gz){l‘ )I’é]ﬁ y1,;
2- oxopi pér i Hilpgphefergnce Gymde p@mpmfmpbw of ahehwpitper sz mdbl-4-yl, indol-5-yl-6-
honopi per azywlsxl}mndgma&gm g{ﬁa{pmn g BondRX RAPRRPLRSH BN ¥ any

2- oxopyrrol 1 - xocgyrro [ 2-oxazepl nyl ; 2-
oxazepi nyl y@v‘allﬁ*}z/eéﬁiﬁﬁyﬁaﬁa BE&Hi nyl yl ; 4 pi peridinyl; 4- p| peridinylyl;

pyridyl; ppidyl yide wehh %&R{ah%\ﬂ%yi r%#e@%@a E%Yéidaﬁ%l{ btlded tﬂ%ﬁ@@dnﬂﬂrﬂy
pyrazi nyI yl; primdinyl; yr| m di nyl yl ; yr| da

pyridazi nyl yl; {18 FERyEYY WtOd’f‘éYIrbélH HFIBW %X}I nor phol i nyl ;
nor phol irayl yl';  tihé ﬁfl‘ﬁ)f‘d?lﬂi@allky‘!’yﬂefezsttblh amy sphekd a(hy1|py1“]1ally]un§md:htw@hlaﬁy|

1, 3-d | | yl: tetrahydr, ah -

115 oxor b oot ol LR g i F RS S B et e R Bty

i sot hi azol i cticlmylkyik 1nclhditi attamynbs;hmtmm, amytayptipie, d:}dniopzmplyiydyp]op:hgnyhnanyl yl;
t | t | 4

b: 232/1:P?lc her "’%ﬁl“’g }y he{{%&’g %ié (‘il%gglyg %’&%}%%ng% }/1 f é’gﬁ%m“ﬁ% ed to,
for exanpl eGYCbewmd;tcmlam?oﬂyWL cymmdtﬁﬂadmwggtml ﬂei‘}ﬁ}zm}’elzhw&ylt
benzoxazgl yéj)éi]ohexl}%:;%%l 'e;@ E‘le 3. FP @ﬁ?o%{l!-?m’-bl}’éyclop&r‘lzﬁdﬂ 39>£9L1¥1|Lepty1

benzodi oxol y1 Y ul nuc ui nol i ny

Ui ol | ny |y PElosryS) SpheeL- 53 o <lgiRro-ryl ST e Pt eeldoctyl

tetrahydroi %Q%HétﬂQJIJZI}Y'cyCIJ&f- ﬁyltaaﬁ gkrabaqguqu@ Icymﬂctvi_yl 3- ﬁoé}bllbﬁl@édyﬂw

i soqui nolin enzi ogazo % %n2| m g T)ﬁ/ benzotgéf@ny :

benzopyr any%&ﬁgbﬂt%b’%\ FYE WEn-29h estobytergpl eve Oﬂ? 55§l cyplabu ofurylyl ;

glh[] ﬁ (r)rF InyI e;laroeﬂaﬂl nyMﬂLyl SQBMED- NI 3- ylpﬁzun&rttmyylw(yl;:dyﬂlﬂlgiutn%}lgoﬂd "

R e WML A S
| ydr oi soi chppentent prEole )2 el yoe emxazlol; & penten-1-yl-

15di hydr oqu ' z

benzi Zoxago %z}%t)dg%;z{%%fo 1az O{‘@lf%%%@h%ﬁ%ﬁ %él?%g%ér?gglﬂjzgdgghzs 2 K

benzof ur az a’r?ryl cydmmﬁ@ﬁkylalzﬂwplymentebémfyh icusispeateny3-yl-4-yl; cyclopenten-3 yl-
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i ndazol y1y1° 0 hexen 2 %y 3—yl cyclohexen-2 yl-4-y cycl(Hiexe%/ -2- yl-5 yl; cygol%éxen- 2-y1-6-vl;
cyclohexen-3-yl-4-yl; cyclohexen-3-yl-5-y1; cyclohexen-3-yl-6-yl; cyclohexen-4-yl-5-yi;
cyclohexen-4-yl-6-yl; and cyclohexen-5-y1-6-yl. A cycloalkyl ring may have a carbon ring

30  atomreplaced with a carbonyl group (C=0). Cycloalkyls include rings having a second or
third ring fused thereto that is a heterocyclo, heteroaryl, or aryl, provided that in such cases
the point of attachment is to the cycloalkyl portion of the ring system. The term “cycloalkyl”

also inchades rings having a second or third ring attached to the ring or ring system in a spiro



i sochromanyl ; isochromanyl yk isoindolinyl; isoindolinylyl;
napht hyri di nyl ; napht hyridinylyl; phthal azinyl; phthal azinylyl,;

pi peronyl ;Ri , yl; purinyl; purinylyl; quinazolinyl; <
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t hi enofinyl; thienofurylyl; thienopridyl; thienopyridylyl;

t hi enot hi enyl ; and thienothienylyl. 25The term "heterocycloallcyl"”
refers to a saturated or unsaturated tycloal kyl in which at |east one
ring carbon (and any associ ated hydrogen atons) are independently

repl aced w fkhigd Ukasifeone ihatereaiRiatisplitet adcicant. 9 aamtydbheldes-t er m
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an kot s bePre kR P bfafe 0 T e i Nsh SEPAR A Eha n
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" cycl oanéenyistemrief grite fashiominglypdd, bwt exd naf lkwityy ko, for ¢$@niPlee t er m

"cycl oal kenyl al kyr refers to cycl oal kenyl bonded t hrough an al kyl .
The term "aryl al kenyr refers[io;an aryl bondedjt hrough an_al kenyl .
to

The term "al kyRyr refprs t rai rap ’g,ch-in ydr ocar bon
radi cal contat| g~a n{/ C onla 5t wone
car bon-carboa”tripl d, Exenpl ary>-5a nyl s inglude; Hut are not
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limted to, for exanple, h | and_bu yl . The _terms "hal ogen" and
“hal 0" refer Aogc hne, biom : ri and[’i ot n€1_The term
"hal oal kyr re %0 _Aan &l or nultiple

nde az iq&ﬁé‘h
hal ogens. Exenpl ary hal oal’kyl s caont ai ni ng muiltT pl e hal'ogens i ncl ude,
but are not | i mThecrh oychakyldkdhplees to a GdchRylkdndded CFBigh 10dkyd. t er m

Lo 0 U5, 1O Ok LB R0 g Gugadh el
sel ect ed0f r samrhiydiorogemrated, aothatid roeapioatioaelicaedup, Wik it, &rexampid dbil kyr
refers to a@nﬁ%&‘@d Q%Qﬁﬂc,hm mggn@&d%lcgéﬂc; or 10 to 15 membered tricyclic ring

system that has at least one heteroatom in at least one carbon atom-containing ring. Each

ring of the heterocycle containing a heteroatom may have 1, 2 or 3 heteroatoms selected from

N, Q, and S, where the N and S hetercatoms may optionally be oxidized and the N

15 heteroatom may optionally be quaternized. The heterocycle may be attached via any
heteroatom or carbon atom of the ring.

Exemplary monocyclic heterocycles/heteroeyclics include, but are not limited to, for
example, pyrrolidinyl; pyrrolidinylyl; pyrrolyl; pyrrolylyl; indolyl; indolylyl; pyrazolyl;
pyrazolylyl; oxetanyl; oxetanylyl; pyrazolinyl; pyrazolinylyl; imidazolyl; imidazolylyl;

20  imidazolinyl; imidazolinylyl; imidazolidinyl; imidazolidinylyl; oxazolyl; oxazolylyl;
oxazolidinyl; oxazolidinylyl; isoxazolinyl; isoxazolinylyl; isoxazolyl; isoxazolylyl; thiazolyl;
thiazolylyl; thiadiazolyl; thiadiazolylyl; thiazolidinyl; thiazolidinylyl; isothiazolyl;
isothiazolylyl; isothiazolidinyl; isothiazolidinylyl; furyl; furylyl; tetrahydrofiryl;
tetrahydrofurylyl; thienyl; thienylyl; oxadiazolyl; oxadiazolylyl; piperidinyl; piperidinylyl;

25  piperazinyl; piperazinylyl; 2-oxopiperazinyl; 2-oxopiperazinylyl; 2-oxopiperidinyl; 2-
oxopiperidinylyl; homopiperazinyl; homopiperazinylyl; 2-oxohomopiperazinyl; 2-
oxchomopiperazinylyl; 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;



The term "al koxy" used alone or as a suffix or prefix, refers to
radi cals of the general 15 fornula -0le, wherein Re is selected from

a hydrocanrpgngdoRsisssl - Exenpl ary al koxys include, but -¢:d8boshsiti ed
to, for exanp? net hoxy, ethoxy, propoxy, isopropoxy, butoxy, t-

but oxy, isobutoxy, cycl opropyl net hoxy, allyloxy, and propargyl oxy.
The ternt"alkoxyalkyr refers to an al koxy bonded through and al kyl .
The term'’ hydroxyalkyr refers to a hyd oxy bonded through an al kyl .
20The term "carbonyl" refers to a C(=0). The term' alkylcarbonyr
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substitutabl e position an oups, strucCtures, or es that are
not subst i t titeegle. BopHdazpk h@éothazoefd»ﬁﬁtswaazebﬂ perrevaralylyl; besgothienyl;

di astereo rTEBe%z&tEmW%ﬁz@%{cﬁyﬂﬁéﬁé’o@{éfmlylﬁr qm@nmﬁedatnh&@ i aGeaRLRbl e
salts of formula I or ster enagtloners t hereof, or

mi xt ures t h@HRGpYlYL gy y@@? WW'@wﬁﬁm?W%%W%WWWWmnmemmm
of the fioeetchaseroRbqiimniMIHEsdquin€gn isb @iy gf benhigid:r @@, Rasaidedolylyl;

foimula |, ph | | t.ahl . It 4 la |,
gt BaroRSaH bR SRR S Beret BE P o 1.
phamaaceut i dadrhonylcloeptrabl;eosaring; @bmbdelydticasbieyt onersylef qfiaxatiilyg |,

and/ or m xt h{rn%%al%glryﬁg%ﬁaﬁ)ﬁyi mqetizol)qye%?topyggrtlh a}ﬁ?%ﬁ?ﬁ lﬁl 19%%4311%% of

formul a |a, areo
m xtures t hélr)ém’ﬁ"ldlnﬁléf éﬂlsdlo@ntdqbfl fdﬂle@igas@i}éﬂ dilrdrpgiinazobnyl;

phar macegyt i Eﬁﬁ%&tyquﬁtgﬁ‘ﬁl?}tlﬁblgeﬁm%éﬁlﬁ'ptaenfz@cgtmzlid’{’yl labenﬁﬁt%zggyom xtures of

any of the foregol rase "a co oun rmula I'b, or

phar maceut i F&FIFVa@&%éﬁtea@ﬁ@z@di hegzogireipdyf benpadyragenyly ksngofisazepydd: base of
formul a I b, hdabakispeayt b&@dthiypyeeﬁlgspbaﬁbtﬁaz%@t to8n0friaf By eRzobRazoRyind/ OF

m xtures of be%g p}ﬂ%l;olylyl d:hydt ob%nzoﬁlgyl dihydrobenzofurylyl; dihydrobenzothienyl;
dihydrobenzothienylyl; diliydrobenzothiopyranyl; dihydrobenzothiopyranylyl;

20  dihydrobenzopyranyl; dihydrobenzopyranylyl; indolinyl; indolinylyl; indazolyl; indazolylyl;
isochromanyl; isochromanylyl; iscindolinyl; isoindolinyiyl; naphthyridinyl; naphthyridinylyl;
phthalazinyl; plithalazinylyl; piperonyl; piperonylyl; purinyl; purinylyl; quinazolinyl;
quinazolinylyl; tetrahydroquinolinyl; tetrahydroquinolinylyl; thienofuryl; thienofurylyl;
thienopyridyl; thienopyridylyl; thienothienyl; and thienothienylyl.

25 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.

30 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, etheny! and allyl.

The term “cycloalkenyl” refers to a cyclized alkenyl.
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with at Ieagpmgﬂe¥@f@ﬁ8§¥ F;%MR"memmz dé%@ﬁ%”%ﬁ%@%ﬁﬁ&?%?ma
Cl _Col koxy, hydddaiboiCaaizdyl , or -N(Cl _Ceal kyl),, or R3 and the N 10 of

the -NR6C(=0) R3 .gr u «COome . 6- menber ed

het erocyclic rlﬁ% gg %nmm?&ﬁqast(”ﬁé lgﬁog%gp%ﬁ%gg ﬁ%@ed fromO and
N, R4 and le ar eThemh“almbmﬁémeloyasseedu‘é“moepkeﬁm ofsrsHoanidcaiof 16 adnkpl |
or R4, Fi% gﬂmﬁlge wﬂ'Relasél R (RS hlro@aqﬁb%qaa@aﬂ%xk ggs,taﬁsxytso form
a 4, 5 nmbet é eterocyc Ic ring having at |east 0One

het er oat om gsjugy @wquob}@mtqdéqnqu exagipde, methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-

butoxy, isobutoxy, cyclopropylmethoxy, allyloxy, and propargyloxy.

The term “alkoxyalkyl” refers to an alkoxy bonded through and alkyl.
The term “hydroxyalkyl” refers to a hydroxy bonded through an alkyl.
20 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).

25 The term “atkylsulfinyl” 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.

30 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



15R6 is H or absent; provided when i) R2 is heteroaryl ai kyl, the
het eroaryl al kyl is not, wherein Xis an 0 or Nand R and R' are each

i ndependemnt® gookiomig23Ci noal l cyl; ii) N and R3 cone toget RET/GRBOIBHS0723
absent; and iii) Ais phenyl, R2 is not unsubstituted phenyl. 20In
anot her aspect, the invention provides a conpound of fornula I, or

di astereomers or enantiomners thereof, or pharnaceutically acceptable
salts of fornmula | or diastereoners or enanti oners thereof, or

m xtures thereof 16 1 wherein: Ais Y het er oar yl , cycIoaIkyI or
heterocycld@PﬁV?IPm¥m§mmmﬁh”ﬁmmﬁwﬂﬁgsiﬂ lmgmmHBOB@UQJa each R

i s i ndependgitrhateddcal Bhyeptaf)©ia@E Srakeydiasterbdbra bl 4 RY0® iyl réxl of Yy, of
cycl oal kyl, heterocycl oal kyl al kyl, Cl1. Cé6al kyl, CrC6al kenyl ,

C3- CﬁcycloaﬁR WPPS-C2- Cal kynyl , al koxyal kyl , hydroxyal kyl ,
am noal | cyl , ammeﬂﬁjsbﬁd’k)bh@bﬁgﬂof fohﬁﬁl@fapﬁ)pﬁirﬁaccﬁﬂidﬁllﬁid&@imﬁlc salts thcrcof

cycl oal k nyIaIk 0 vl
NRaFS.. | e Y Gyt D e BB el R
or hydroxy ﬁnﬁi@faan&mrmmﬂﬁmmﬁmamémyﬁnqhmgeroaryl cycIoaIkyI aIkyI

het er ocycl oal ky lThe Q’sLael unﬁ%‘f‘% §ii) %l c?rlpﬂ/ ina eﬁtrlé{ili %@%le’sgl%rﬂlerﬁof’

cycloal I cyl al kyl; ereln I's op |ona stlt
one cycl oal ®fgs;to the free base offigrmivg Tk ph@_rpmamq@y acc@tab@@plk;@;‘(‘ {prmula Ib, and/or

- NHCI _C6al kydxurQr, fﬂwgg%a§9@%5¥l)2 or R3 and the N 15 of the
- NHC(=0) R3 group cone toget er to forma 4, 5, or 6-nenbered
heterocYBlic ri Hge PP coaroreaiforprlcha ks s RpaT Seputiones e o and

N and phalfdhc@ifidal 51(: G’éﬁ@oi@ﬁlﬁboﬂ hdRpan &Qﬂisie?ﬁéoﬁa@ls ecdnRdioht: MetdoRBd
. Coal kyl , or R4, the N tao which

t oget her ~ t o™ PO TR Isfefsacf TR GTHf Pl‘é‘%@e}&qaﬁ%aq? Hﬁ%ﬁh‘?f\?‘f g at
| east one heiwlor! @mtbellor & fitd e & famdlal, pharmaceutically acceptable salts of
formula Ic, pharmaceutically acceptable salts of the enantiomers of formula Ic,
15  pharmaceutically acceptable salts of the diastereomers of formula ic, and/or mixtures of any
of the foregoing.
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:

m R?

20

wherein:
A 1s aryl, heteroaryl, eyeloalkyl, or heterocycloalkyl;
mis1or2;
25 nis1,2,3,4,or5;



20with the proviso that when R2 is heteroaryl al kyl, the
heteroarylal kyl is not LA, wherein Xis an O or Nand R and R' are

each i ndepggdgnfhi,d! or In still another aspgeiicihiioser2s

i nvention provides a conpound of fornmula |, or diastereoners or
enantiomers thereof, or pharmaceutically acceptable salts of formula
| or 25diastereoners or enantioners thereof, or mxtures thereof: 17
wherein: Ais aryl, heteroaryl, cyclo&tkyl, or heterocycloal kyl; 5m
islor 2, nisl 2, 3, 4, or 5; each 12' is independently H,
aryl, heteroaryleachd'yd indelsstident iyet, efy Rytbradiilydrylaley CHecachi§¥dikyl, cycloalkyl,

het er ocycl oal kyl al kyl | . I , - | kenyl - | oal kenyl ,
C2- C6al ky nyﬁ?fméciy%é%%@fygﬁ ‘ﬁ%ﬁﬁa&&%@?&éﬂ%&%@&Mﬁmﬁ
ani nocar bonylkadykliryl, hyliek eiligt ymineglkdyayiskkamy lalkyl] Basrodydelakeaisehl kyl
e o o8 SR L B L AT i NI o,
ﬁ' |t cyl calslboﬁlylllf(cl))m}, *ﬂ(ﬁl@{ﬁﬂ?ll{"(, a]ﬁ]nby; halogen, %Ik;ﬁﬁaﬂrc&yl&mﬂﬂymlﬂkj €oH): al kyl |
eterocycl oal Kyl,,».ar, il AEL EHLOAT Lel&hidy AL KN ar 1.

cycl oal kyl al kyi :X \}\%de‘%’elﬁ'ﬁ@{%@k L‘?"So‘lg)kﬁf’l f‘%#g]felt%m’gﬂ%ds |!1’t‘113 dg(d}f\lﬁ TR Y e ast
one cycl oal klylau{eﬂyz.oscyick)alldylalad;@&adilkm is offlondl Gatbsomigd withii@Ce&oat kyl , or
-N(G . Coal k¥|clo%tk pr R3 and the N 15 of the -NR6C(=0)R3 group cone
together to Yornt a 4, 5, or 6-nmenbered heterocyclic ring having at

3
| east one het er ditioin G &kaiol.€d Ciallomy,0NaIa Chiikyl, or -N(CRAs Bk, RR andtheMch

i ndependent | Se‘l“?%if(gf H g{:&% lkh I%A@ %26, -étﬁ N to
( SR ! f 5. O 6- : li¢ e
whi ch t ﬂ@y 3%/%6 attach g’ %gyrﬁe“’{“%g" are Snyo’r mgla ,m fe or ergwém%n%é’r ed
het er ocycl i bavingmglerasiergtemtiomedsteddrme Gatd¥,0at om sel ected from N, and
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

15 R%is H or absent; provided when

i) R?is heteroarylalkyl, the heteroarylalkyl is not e ,wherein X
isan O or Nand R’ and R” are each independently H or Capalkyl;
ii) Nand R’ come together R is absent; and
iii) A is phenyl, R? is not unsubstituted phenyl.
20 In another aspect, the invention provides a compound of formula I, or diastercomers
or enantiomers thereof, or pharmaceutically acceptable salts of formula I or diastereomers or

enantiomers thereof, or mixtures thereof:

8

~

m R?



20R6 is FI or absent; provided when R2 is heterothylaikyl, the
heteroatylal kyl is not , wherein X 18 iii) N and R3 cone together

R6 is absepdanpeo24s23 | N yet anot her aspect, the inventi @prRigaysA&T23
conmpounds of fornula la, or pharnmaceutically acceptable salts

t hereof, or mxtures thereof: 5la wherein: Ais aryl, heteroaryl,
cycl oal kyl, or heterocycloalkyl; mis | or 2; nis |, 2, 3, 4, or 5;
10each 114 is independently H aryl, Heteroaryl, arylalkyl,

het er oaryl al kyl , cycl oal kyl, heterocycl oal kyl al kyl, CI _C6al kyl ,

C2- Coal kenyl , C3-Cé6cycl oal kenyl , C2-C6al kynyl, al koxyal kyl ,
hydroxyalkylh anlnoalkyl am nocar bonyl al kyl , heterocycl e,
aryl al kenyl , cycloalkenylalkyl het er ocycl oal kyl , cyano,
al kyl sul fi nyI ek aral, kgt¢lpa@1ﬂ:¢4’%aik¥imﬁﬁérn@9:l§8kyi;- NI - 18(0) 2W

- C(=0) NR4115, al koxy,,.hal ogen, ancyl carbonyl, or hydroxy (-OH); 15R2
is a aryl, heteronz cycloalkyl al kyl, heterocycl oal kyl, aryl al kyl,
heteroar?lalkylnla Qléﬂk@ﬁyl or cycloal kylalkyl; wherein R2 is

aptCII 022-;: KO )S(; PS Te?\cl.{lll:ﬂi %qnd%énlaer@lg' H, ﬁ?ﬁ Beté?gb@ylcaﬁ[fll@ﬁal l‘l&é oal %ycloa]k 1,

and e
of the - N%@&@yﬂsaﬂa/#%‘a’b Ce@vﬁékyi Sg&p%l@rw% (FﬁéY ?-xewl 3 CG%‘FY“BI rrenber ed
het er ocycl i gkdxyaRyl 23dRBANKIY afinod IBASIMIRBLLEAGL RYIOR:QEBy 86 a8edIedyIf r om O

and N cyeloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NHC(=O)R,
10 —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;

RYisH, Ci.Cealkyl, C, Cgalkoxy, -NHC, .Csalkyl, or —N{C,.Csalkyl},, or R? and the N

15 ofthe -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 §-membered heterocyclic ring
having at least one heteroatom selected from O and N;

20 with the proviso that when R? is heteroarylalkyl, the heteroarylalkyl is not
X
ey
R
# j;/%
L

goaik)’l.

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

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

25  diastereomers or enantiomers thereof, or mixtures thereof:



R4 and Rs are each independently selected fromH and Cl . C6al kyl, or
R4, RS and the N to which they are attached cone together to forma

4, 5, or , het erocyclic ring having at |east m
sel ected fro @%%1 , and R6 is H or absent; provided %Kﬁﬁ&ﬁhgﬁ&p
is heteroarylal kyl, the heteroarylalkyl is not is an 0 or N and R
and R' are each independently Hor Cfloalkyl; , wherein X 19 ii) N
and R3 cone together R6 is absent; antfiii) Ais phenyl, R2 is not
unsubsti tuted phenyl. I n anot her aspect, the invention provides
conpounds of formula -fa, or pharmaceutd cally acceptable salts

thereof, or mxtures thereof: NR2 5 | & wherein: Ais aryl,

het eroaryl, cycloal kyl, or heter ; mis 1 or 2; 10nis 1
2, 3, 4, or 5; each R H, aryl, heteroaryl,
aryl al kyl , heteroaryl al kyl, ter ycIoaIkyIaIIcyI

Cl _Coal kyl, C2- C6al kenyl, CB-' Céal kynyl ,

noca bonylalkyl
terocycloalkyl, cyano,
' 15 “r€(=0) NR4R3, al koxy,

al koxyal kyl, hydroxyal kyl,
het er ocycl e, aryl al kenyl, c
al kyl sul finyl, haloal kyl, NRARS, - NHC(=0)

hal ogen, aIkerarbonyI or hgﬁ]oxy (-OH);

I
wherein:
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
5 mis1or2;
nis1,2,3,4,0r5;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,_.Csalkyl, C,-Cealtkenyl, C3-Cgcycloalkenyl, Cy-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
10 cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR'R®, -NREC(=0)R?, -
NHS(0)R?, -C(=0)NR*R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);
R? s cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R? is optionally substituted with at least one cycloalkyl,
R?is H, C,.Csalkyl, C;.Calkoxy, -NHC,.Cealkyl, or -N(C;.Cealkyl)s, or R* and the N
15  ofthe ~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 N; and

20 R®is H or absent; provided when

"
# 1/3%
i} R?is heteroarylalkyl, the heteroarylalkyl is not Flt , wherein X

isan O or N and R” and R” are each independently H or Cy_spalkyl;

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



122 is a aryl, heteroaryl, cycloal kyl, alkyl, heterocycl oal kyl,
aryl al kyl , heteroaryl al kyl, aryl al kenyl, or cycloal kyl al kyl; wherein
R2 is optivpnadebprgpstituted with at | east one cycl oal ¢hicB2008/050723
R3 is H C.C6al kyl, C,C6al koxy, -NNCI, Céal kyl, or -N(Cl.C6al kyl) 2,
or R3 and the N 20 of the -NHC(=0)R3 group cone together to forma 4,
5, or 6-nenbered heterocyclic ring having at | east one heteroatom
selected fromO and N, and R4 all 12.5 are each i ndependent |y
selected fromH and Cl,C6al kyl, or R4, R5 and the N to which they are
attached cone tm@éfhﬂﬁﬁt@ndmgﬁmaR¢smﬁmﬁor 6- menber ed heterocyclic
ring having at Al 20 with

t he proviso tha??a%&mﬁ Pﬁ{ %%g%%g?;%bﬁgcﬁgm&ﬁgﬂﬁ%ggpggye aIkyI IS
not , wher@iamaeitisaliygeagptarle Mitgiheed® oranduRRy theread: each i ndependently 11
or Cl _ ioalkyl. In yet still another aspect, the invention
provi des conpounds of formula la, or Sphargaceltically acceptable
salts thereof, or m xtures theye },,a evein: Ais aryl,

het eroaryl, cycl oal kyl, or hetekocygl oal {yl ; mis 1 or 2;, nis 1,
2, 3, 4, or 5; each R is yhdependeftly H, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, T 481 oal kyl , heterocycl oal kyl al kyl,

Cl _Coal kyl, C2-Co6al kenyl C3 Cécycl oal kenyl , C3-C6al i cynyl,

al koxyal yI, hydroxyallcyl, am noal kyl , am nocar bonyl al kyl ,

het er ocytl e, aryl al kenyl, 15cyc|oa|ken@lalkyl, het er ocycl oal kyl ,
cyano, al | cyheaib:f i nyl, hanaIkyI NR4ARS, -NR6C( =0) R3, - NHS(O)ZRB
-C(=0) NR412. 5, %:Ico or hydroxy (-OH);

R2 cycl oal kyl , Rmyﬁﬁ%m_mw %’Oﬁ%%fkyfuoﬁ?ggm#kyl het er onyl al kyl ,
aryl al kenyl , orncwéboblkylalkyl wherein R2 is optlonally substltuted

with at |east ope ﬁ%,ci Q’arjl.g;yl X
10 each R' is independently B, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C,.Cealkyl, C2-Cealkenyl, Cs-Ceseycloalkenyl, C,-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, 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);
15 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, Cy Ceaalkyl, C) Cealkoxy, -NHC,.Cealkyl, or —-N(C;_Csalkyl),, or R* and the N
of the -NR°C(=0)R’ group come together to form a 4, 5, or 6-membered heterocyclic ring

20 having at least onc hetoroatom sclected 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

25 i} R?is heteroarylalkyl, the heteroarylalkyl is not , wherein X

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



R3 is H, Cl _C6al koxy, -NEICl.C6al kyl, or -N(Cl _Col kyl)2, or R3 and the
N 20 of the -NR6C(=0)R3 group cone together to forma 4, 5, or

6-nenbereqvﬁlg5(@[09ﬁy§l ic ring having at |east one hetergaRmsRhastL£d
fromO and N, R4 and 125 are each independently selected fromH

and Cl _Co6al kyl, or R4, Wand the N to which they are attached cone
together to forma 4, 5, or 6-nenbered heterocyclic ring having at

| east one heteroatom selected fromfr&n N, and 25R6 i sH or absent;
provi ded when 21 i) 122 is heteroatylallcyl, the heteroatylal kyl is
not ft , wher eii) andi RS cafe Bgalier N° AaGked® andnd R' are each

i ndependently H.ar, G noal kyl ; ii I.S 2.2 is not nethyl; and
iii) Nand R3 cdﬁeA{S(S’B%IP’LErlsﬁ%tuf%“bg%%dﬂ{ﬁ?ny In even yet anot her
aspect, the i nvémuiotar Ppoey idasedioo propdestdmpdunfiorf fiarmala ld or or

f’gar maceuti Gall ¥ ASARALARES: SRk hloPf: kel &R Nereof: 2 rN-R NJm

R2
N/

&) /s, ‘[( N \/Q\ m

O
(%
5 n
Ia
wherein:

A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

mislor2;
10 nis1,2,3,4,o0r5;

each R is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterccycloalkylalkyl, C,.Cealkyl, Cr-Cealkenyl, Cs-Ceeycloalkenyl, Cp-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR'R®, -NHC(=0)R,

15 -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, Cy.Calkyl, C,.Cgalkoxy, -NHC,.Cealkyl, or -N(C\.Cqalkyl)s, or R? and the N

20 ofthe ~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 I and Cy.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 O and N;



wherein: 10A is aryl, heteroaryl, cycloal kyl, or heterocycloallcyl; m
islo 2, nis 11 2, 3, 4, or 5; each 12.' is independently H,
aryl, hetey@agoghzisad Yl al kyl, heteroarylal kyl, cycloal kybygpa008050723
het er ocycl oal kyl al kyl, Cl, C6al |l cyl, C2-C6al kenyl, C3-Cé6cycl oal kenyl,
C2- Coal kynyl , 15al koxyal I cyl, hydroxyal kyl, am noal kyl ,

am nocar bonyl al kyl , heterocycle, aryl al kenyl, cycl oal kenyl al kyl,

het erocycl oal kyl , cyano, al kyl sul fi ny?9 hal oal kyl, NR4AW - NR6C(=0) R3,
- N -1S(0)2R3, -C(=0)NR4R5, allcoxy, hal ogen, alkyl carbonyl, or
hydroxy (-OH); withthe pRRisb haawizen Rl js hhetoen byl the hastodrplalkyidydor al kyl ,
het erocycl oal kyl x aryl al kyl, heteroaryl al kyl, arylallcenyl, or

cycl oal kyl al kyl ; [wherein 12.2 is optionally substituted with at | east
one 20cycl o Ly R3 is H C, Céal kyl, C _Coal koxy,

-NI'1 Cl . Coal -N(iCl _Ceal ky1)2, or R3 and the N of the

- NR6C(=0) R3 col together to forma 4, 5, or 6-nenbered

het erocyclic ring hawi ngwatreiheaisin OBEN BRL ETAAR O S£h a@itREddhilwmePcand
N; R% qnd Rs are each independently selected fromlIl and

Cl . Coal kyl ,* JP‘Y‘R4, R6 and the N 25 to which they are attached cone

t oget her to f or in get il abpth@ymspBeinberinemech hretides oop@hind of fongulhayerng at

o ovi ded wibh e SEeF B ERl hae e Bl HERA Car vl Kyt TS mot |
wherein X I/\N'Rz
)

(&) ’I.r,,n/
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wherein:
A is aryl, heteroaryl, eyeloalkyl, or heterocycloalkyl,
10 mis1or2;
nis1,2,3,4,or5;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, Ci Cealkyl, Ca-Cealkenyl, Cs-Ceeycloalkenyl, Ca-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
15  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? cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl; wherein R? is optionally substituted with at least one cycloalkyl;
R*is H, C1-Cealkyl, C,.Cealkoxy, ~NHC,.Cealkyl, or —-N(C.Cgalkyl)a, or RYand the N
20 ofthe -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 C1.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

25 R%is H or absent; provided when



is an 0 or Nand R and R' are each independently I-1 or Cl.20al kyl;
ii) Nand |le cone together R6 is absent; and 5iii) Ais phenyl, R2is

not unsubg{bgaﬁﬁgmgpenyl In still yet anot her a§€?&&nmﬁﬁ§nn
invention provides a conpound of formula I'b, or pharmaceutically
acceptable salts, or mxtures thereof: |b 10wherein: Ais aryl,

het er oaryl , cycloallcyl, or heterocycloalkyl; mis 1 or 2; nis 1, 2,
3, 4, or 5; each 12.' is independentl¥ H, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, cycl oal kyl, 15heterocycl oal kyl al kyl ,

Cl _C6al kyl, C2-C6al kenyl, C3-Cé6cycl oal kenyl, C2- Co4
al I coxyal kyl, hydroxyal kyl, am noal kyl, am nocakbopyl al kyl ,

het erocycl e, al yl al kenyl, cycl oal kenyl al kyl ocyicl.oal kyl , cyano,
al kyl sul finyl, haloallcyl, NRAR5, -NR6C(=0)123 \NAB0)211. 3,
- C(=0) NR4AR5, alko . halogen al | cyl carbonyl, or hydroxqy {-OH); IS

cycloal I cyl, al Ryl inksteeqapdafiet dasieigroavisiiyl iyl | het erdarywahﬁ{@gﬂx
aryl al kenyl, or ZQQM%@@hKadRiI @K"’ate%ﬁilﬁbﬂ&nﬁgﬂyﬁoﬂpatabaik@m ly
substituted with_at . |l east one cyc 12.3 is H,

Cl_Ceal kyl, Cl _Codridxy, s nqymsit Wée%ﬁ kyI or -N(COl.Ceal kyl)2, or R 3
and the N of thequR&@Gf&mEBo@mﬁubm@mﬁﬁ together to forma 4, 5, or

6- menber ed hete&oc cluc H % Q%II &V ) eas one hg%%r8%£8nh§elected
from0 and N, [ cven yetapgthel sypechdhe fpvention BRoviqes sommpqndof ooy ®ated £ r om
H and CI.CﬁahkmkgmmmmﬁéprWQdm$Memmnﬂﬁmmnwﬁlch they are attached cone
together to forma 4, 5, or 6-nenbered heterocyqélc ring having at

| east one heteroatom selected fromfr N; an

*) \vkh
3

n

Ib
wherein:
10 A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis1or2;

nis1,2,3,4,0r3;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, Cy.Cgalkyl, Co-Cealkenyl, Cs3-Ceeycloalkenyl, Co-Csalkynyl,

15 alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR*R®, -NR*C(=0)R", -
NHS(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

20 cycloalkyk

RYis H, C,.Cealkyl, C; Cgalkoxy, -NHC,.Cealkyl, or —-N(C,.Csalkyl), 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 onc heteroatom selected from O and N;

R*and R® are each independently selected from H and C,.Cgalkyl, or R4, Rand the N

25  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



R6 is Hor absent; provided when i) R2 is heterowlal kyl, the
het eroaryl al kyl is not, wherein Xis an 0 or Nand R and R' are each

i ndependeRrth 09&2 _nalkyl; ii) mis 2, R is not ”E%F¥(ﬁnﬁﬁﬂxﬁi')

N and | e cone together R6 is absent. In even sti yet anot
aspect, the invention provides a conpound of fornmula Ib, or
pharmaceutically acceptable salts, or m xtures thereof: Ib 10

wherein: Ais aryl, heteroaryl, cyclo# kyl, or heterocycloalkyl; mis
1o 2, nisl, 2, 3, 4, or 5; eachis independently H, aryl,

het eroaryl, arylrdlskydrabhiet gbaddwhat Kyl , cycl oal kyl

15het er ocycl oal kyl al kyl , Cl _C6al I cyl, C, -C6al kenyl ,,

C3- Coeycl oal kenyl , C2-Cé6al kynyl, al koxyal kyl ,
am noal kyl , am nocarbonyl al kyl , heterocycl e,
cycl oal kenyl al kyl , heterocycl oal kyl, cyano, al ‘ hal oal kyl ,
NR4AR5, -NHC(=0)12.3, -C(=0)NR4R5, al koxy, hal og€ &l Kyit'car bonyl , or

hydroxy (-OH); 5 r%is hetmtﬂ%idl]@l @he@l’ét\éhmyﬂﬂ(?@i% Qaryl, CyCl cial k)‘\irheleﬂi )KW
het er ocycl oal kyl, arylalk het er oar 20ar yl al kenyl

cycl oal kyl al kyl : wher R?NagdBp@tnfi&nawewg*,chgtﬁﬁg%nﬂfﬁuwopuﬁ@Hkﬁa»t | east

one CyC| oal kyl ; ii) N and FRRBohStobttheCR® Sbd¢ydnd C1_Cb6al koxy,
- NHCI nd the N of the -N-1C(=0)R3

Ky | kyl
group coﬁe togeﬁﬁé}m;gm?ggn?ﬁtﬁnm%“mﬁgﬁ§m mbered heterocyclic ring

havi ng at | east Losidl saehethaatem helneatiedpbridanaQomprand\f favrdla 1b, or

pharmaceutically acceptable salts, or mixtures thereof:

(\N/RZ
1) N\/% m
K

Ib

10 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,

15  heterocycloalkylalkyl, C,.Cgalkyl, Co-Cealkenyl, Cs-Cgeycloalkenyl, C-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
eycloalkenylalkyl, 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

20  cycloalkylalkyl; wherein R* is optionally substituted with at least one cycloalkyl;

RYis H, CCealkyl, C, Csalkoxy, -NHC, Cgalkyl, or -N(C,.Cealkyl)a, or R*and the N
of the -NRSC(=0)R? group come together to form a 4, 5, or 6-membered heterocyclic ring
having at least one heteroatom selected fiom O and N;

R* and R? are each independently selected from H and C,.Cealkyl, or R, R* and the N

25  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



24 R4 and R5 are each independently selected fromH and CLCoal kyl, or
R4, R5 and the Nto which they are attached cone together to forma
4, 5, or 6ypgBpRRLAsk heterocyclic ring having at |east Qpgdi8lRIHSALLM
sel ected fromO and N, with the proviso that when R2 is

het er oaryl al kyl , the hetcroaryl al kyl |s not 5, wherein Xis an 0 or N
and R and R' are each independently H or Ch 2oal kyl. In yet
anot her aspect, the invention provide% a conpound of fornula lc, or
di astereonmers or enantioners thereof, or pharnaceutically acceptable
salts of fornmul &%sH arabghagbeieiovens or enanti oners thereof, or

m xtures thereof: 10 lc wherein Ais aryl, heteroaryl cycl oal kyl ,
or heterocycloallcyl; mis | or 2; 15nis |, 2, 3, or 5;

each Rl is independently H, aryl, heteroaryl, alkyl

het eronyl al kyl, cycl oal kyl , heterocycl oal kyl al
C2- Coal kenyl , C3- Cﬁcycloalkenyl C2- Coal kynyl ,
hydr oxyal kyl , an) rlozaéI%Y&oaijadR)mQﬁ‘eﬁfeﬁfﬂﬁMlaﬂyk}ﬂwt heterocyél e, \{ﬂél*eﬁixw

aryl al kenyl , eyeloalken IaI ocyclo
al kyl sul finyl, hal oal K Eﬂyzﬁﬁ%R %“‘e“‘%%@i‘gj A=A
-CX--O)NR4R5 ahkaxwg,hahﬁgamﬂwahkylcarbonyl or hydroxy (-OH);

is aary het.el oa. K | kyl , heterocycl oal kyl ,
arylalkys hetef%@ﬁ?lhfbee%gﬁﬂ?k %g%§% or eycl oal kyl al kyl ; wherein

R2 i s optional | ynswehstll Yeutnotheruspdat, dit inverdion povidesaycoipahi yf fmmumsb, or

pharmaceutically acceptable salts, or mixtures thereof;

|/\N/ R?
3] N\/Q\ ™
3

13

Ib
10 wherein:
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis1or2;
nis 1,2, 3,4, or3;
cach R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,

15 heterocycloalkylalkyl, C,.Cealkyl, C,-Cealkenyl, C;-Ceeycloalkenyl, Ca-Cgalkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkenyl,
eycloalkenylalkyl, 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,

20  arylalkenyl, or cycloalkylalkyl; wherein R* is optionally substituted with at least one
cycloalkyl;

R* is H, Cj.Cealkyl, C;.Csalkoxy, ~NHC,.Csalkyl, or ~N(Cy.Cgalkyl)s, 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



R3 is H C.C6al kyl, C.C6al koxy, -N-1C |.C6al kyl, or

-N(Cl, Ceal kyl),, or R3 and the N of the -NR6C(=0)R3 group cone

toget her 4@y $@6B4e34, 5, or 6-nmenbered heterocyclic ri ggriayioBdseds

| east one heteroatom selected fromO and N; R4 and Ils are

each independently selected fromH and Cl_Col kyl, or R4, le and the N

5 to which they are attached cone together to forma 4, 5, or

6- member ed heterocyclic ring having at* | east one heteroatom sel ected

fromN, and R6 is H or absent; provided when i) N and R3 cone

together R6 is af)sﬂrﬂ’ ;arezach 1nde)Jenéer1t]$ sqidveed ilom HREndiCh. Caadity, wn8liBs4nd thethed

phenyl . 10'1:0 %1011 ihe X%tattaa(‘:{'}f%tchr%le o3RRG ?0 1’011’% ‘D & 5I &Véeﬂ%dlb%&dagta% i

conmpound of formitca®™ drastereoners. or’ énanti omer s ereo or

phar maceut|ltzaainlgytI%Mph@bb%om&lldcgdﬁﬁmmﬂma 1c or diastereomers or

enanti omer s the(N%RFhkc fbr\rlsg‘l[h)é WG R ks %1%91&{?11\?1 thlc ﬁcte]ré%gﬁ(ﬁ'lﬂw‘e‘ i's aryl

het eroaryl, cycl 0a flj eterocycl oa mis or'2;, nis

3, 4, or 5; each 'Rl is independently H, aryl heteroaryl, aryl aIIcyI,
gycl oal l oyl, 20heterocycl oal | cyl al kyl, CiCeal kyl ,

oal kenyl, CrCoallcynyl, alkoxyal kyl,

hydr oxyal Ky ! , am nocar bonyl al kyl , heterocycl e,

| al kyl, I I k : Kk
el ara e} cyﬁ”f KRB Rel i BB REKS i kP
- C(=0) NR41233lkydl | coxy, hal ogen, allcylcarbonyl, or hydroxy (-OH);
25R2 i s cycl oal Iﬁy e’tg Eéyalsijechﬁlte%v%ﬁ?éﬁg%@dgyé com?b&ﬁh%{" fﬁ){'hula Ic. or,

het er owyl al kyl , or cyc ?/ wherein R is
optionally @es@s«tomemoeelamwwrsabmfrOéézsPhaeﬁeetely@ vogieRiphle salts of formula Ic or

diastereomers or enantiomers thereof, or mixtures thereof:
0

0 ),
1c
wherein
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis 1or2;
15 nis1,2,3,4,or5;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
heterocycloalkylalkyl, C; Cgalkyl, Co-Cgalkenyl, Cs-Cecycloalkenyl, Co-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NRRS,
20 -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;




26 R3 is H C _Coal kyl, Cl _C6al koxy, -NHC _Céalkyl, or

-N(Cl _C6al kyl)2, or R3 and the N of the -NR6C(=0)R3 group cone

toget her tWQohamkaf#f, 5, or 6-nmenbered heterocyclic ri @@T}@ﬁ;\ébdgg:,@gg,

| east one heteroatom selected fromO and N; and R4 and

are each independently selected fromH and Cl _C6al kyl, or R4, Ie and

the N5 to which they are attached conme together to forma 4, 5, or

6- member ed heterocyclic ring having at3 | east one heteroatom sel ected

fromN and PP is Hor absent; provided when i) mis 2, R2 is not

met hyl ; ﬁnd ii) H‘ills&matlﬁaaqumcm@ejz hB!IIC(lj?Gsalk?l &b&‘QULcﬁaﬂ;ﬂ?an?ﬁV@ﬁt} tﬁé]:ﬂ |

yet anot her t i nvention es a conmpoyn or a C,

E diaat or cBHBE SR s e G o S AR PR e

aﬁcept ?bl e 5@&@3& Iaist&ﬁﬁefuﬂoa?rh@céaﬁeddioaﬁ@ @fdemners or ena|nt| Emers

t hereof, or ur 4 her eof : I 5 rei i i keroar

Cycl oal | oyl . or ThatoR G Rroatsegien f et Dad il o "5 SR

each R ' 5ist Wkd@prayd&rmthqhed-tomnqglememefmea;ybx; o-mpybeaddkipterocyclic ring

het er oaryl a . | t al Il cyl al kyl, C.C6al kyl,
}M ‘!&ft fé%s?\])n%%etk %%bmggp&e&%{ @l l}(?

C2- Coal ken cl'oa ynyl, al koxyal kyl ,
hydr oxyal kyI arf’ Fﬁdébli@%em amlr:\@o’dmbonyl al kyI het erocycl e,

arylallcyl, aryl ﬂgllgo : CFI%/&;L% Ke{gyé{)s@ﬁtk%ld het erocycl oal kyl, cyano,

al | cyl sul fi nyl , NRARS, - =0) R3, -C(=0)NR412.6, al koxy,
hal ogen, allcyl dﬁrfbé‘ri’i??n}’] Brﬁﬁyﬁ%ﬂ?}b@“%tﬁ nyl.
10 In still yet another aspect, the invention provides a compound of formula [c, or

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

diastereomers or enantiomers thereof, or mixtures thereoft
a

Ic
15 wherein
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mislor2;
nis 1,2, 3,4, or5;
each R’ is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
20 heterocycloalkylalkyl, C,.Cgalkyl, Ca-Cgalkenyl, C3-Cgeycloalkenyl, Ca-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocyele, arylalkyl,
arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR'R?,
~NRC(=0)R?, -NHS(O);R?, —C(=0)NR*R?, alkoxy, halogen, alkylcarbonyl, or hydroxy
(-OH);
25 R? is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or
cycloalkylalkyl, wherein R* is optionally substituted with at least one cycloalkyl;



R2 is a aryl, heteroaryl, cycloal kyl, alkyl, heterocycl oal kyl,
aryl al kyl , heteroaryl al kyl, 25aryl al kenyl, or cycl oal kyl al | cyl;

wher ei N Ryd So00pisganal |y substituted with at | east onepeyelse@kisnriz
27 R3 is H C.Co6al kyl, C "Coal koxy, -N-1Cl.C6al kyl, or

-N(Cl _Cbal kyl)2, or R3 and the N of the -NHC(=0)125 group cone
together to forma 4, 5, or 6-nenbered heterocyclic ring having at

| east one het eroat om sel ected from 0 &hd N, and R4 and R5 are
each independently selected fromH and Cl.C6al k71, or R4, R5 and the
N 5 to whi ch t h&yisat, €, Giatkat Bedsatkong -NEGeCakyl, 0r0-N(OrCrlayh, orR’ althe N

6- nenber ed terpeyclie ring having at.|ea one het erpat om sel ect ed
From 0 and RO AT HGOUS P aeRs Peath B ariTs SR atest Pt Bty |
or het er ocylelving hidgtst onk het@odtain tdeted @nlaadindentnd A is aryl or
beteroaryl. In amothgr enhadine Al ryl ot.her
enbodi nment, A i 2‘ néit eralc‘)edegéjll ”.“56 %{aér{ﬂ?’ls?le%rqo Oﬁ‘eg ane%‘%ﬁ%ﬁr%%r?? ﬂ SA( rimg the N
cycl oal | £yl to whrchyiey agpttacharcomptygethergnform Ad,iss otfeneantpey dbtoadsicld timng | 0
151 n yet a funkhaL, .ﬁﬁpggg. ] 1EhSoRR€RYd . pyridinyl, or pyrazolyl.
In a still ydetn"’ %J_rdts er eﬁg%ﬂﬁfeﬁ’te, AN S phenyl, pyridin-3-yl, or
pyrazol - 4-yl . | & st arpbspeiipreiidedivden embodi ment, A is phenyl. In still
yet an even furfheyisenmpadh iRty 4nd S
ii) Nand R? come together R® is absent.
10 In even still yet another aspect, the invention provides a compound of formula I, or
diastereomers or enantiomers thereof, or pharmaceutically acceptable salts of formula Ic or

diastereomers or enantiomers thereof, or mixtures thereof:
0

Ie
15 wherein
A is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
mis1or2;
nis1,2,3,4,o0r35;
each R' is independently H, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkyl,
20 heterocycloalkylalkyl, C).Cealkyl, Co-Cealkenyl, Cs-Cgcycloalkenyl, Cs-Cealkynyl,
alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl, heterocycle, arylalkyl,
arylalkenyl, cycloalkenylaikyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl, NR'R®,
“NHC(=0)R?, —C(=0Q)NRR?, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH);
R? is a ary], heteroaryl, cycloalkyl, alkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
25  arylatkenyl, or cycloalkylalkyl; wherein R? is optionally substituted with at least one
cycloalkyl;



In still another enbodinment, Ais 20l n yet anot her enbodinent, Ais
In still yet another enbodinment, Ais In a further enbodinent, Ais

\. 28 In.@bxbbmyﬁﬁsa Fhither embodi nent, Ais In evenxeTk#ﬁ&gg§”3

enbodi nment still an even further enbodi nent, i's pyrazolyl.
I n anot her enbodi nent, each R' is independently H aryl, heteronyl,
Shetcroaryl al kyl, cycl oal kyl, heterocycl oal | cyl al kyl, CleaIkyI,

C2- Coal kenyl, C3- Céeycl oal kenyl, C2-&bal kynyl , al koxyal kyl ,

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

aryl al kenyl, cyd*eahkgayduah,ky c.ankey, eNﬂ@y@L&@l KNiN(cpeyﬁam )o or R and the N
al kyl sul finyl haloalk3l, NRARS, - NR6C(=0) NI -1S(0) 2R3,
- C( =0) NR4R50f thy MQ(‘OP%I%EﬁOm%tPW%@rf%W S, o - nePRsTEEEeIYHicjaE a

further enmbegdid¥nfeast &ﬁ%&e&mmmeM%m@ﬂam Yud |, aryl, heteroaryl,
o cIoaIkyI het'er oc cIoaIIcyI@Igy

aryl al kyl , heterqa
Cl _csal i cyl ?ﬁl e%‘i/?ach 'e@eﬁméswéxe e ddeay it an 16 Ry IR and'the N
al koxyal kyl 1o xtwanmymad dﬁydhed ca)mmﬁgaﬂhkm forrd B4 ) 6:66- iﬁ&ﬂl}ﬂre’ﬂhk&ﬂocychc ring
het er ocycl e, ary C | k het er ocycl oal kyl , cyano,
al kyl sul fi nJ vm&wﬁ%& "e“’N)ééEf% lé%ﬁéé@f dé# R3, - C(=0)NR4R5, al | coxy,
hal ogen, afi cyl danizempbdiment, mys‘dl‘)(]l)hytm(oat@] exc)oalk§iSdrmestortcloalket a furt her
enbodi nent, eac s ind ndently l.-1. heteroaryl, cyano,
hal oal kyl , hal og%nhr%ﬂfﬁ@ oSt 1526%?3 }'%1?%{0@@( 0) 2113, or - C(=0) NR411. 5
In another embodiment, A is aryl.
10 In yet another embodiment, A is heteroaryl.
In still another embodiment, A is cycloalkyl.

In yet another embodiment, A is heterocycloalkyl.

QOO0

In an even further embodiment, A is

.0

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

9]

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

O
“

20 In yet another embodiment, A is

In still yet another embodiment, A is

o

In a further embodiment, A is \——-o



In yet still a further enbodiment, each 12."' is independently

H Cs- C?het eroaryl, Cl _ C3al kyl, cyano, hal oCl _C3al kyl, hal ogen,
NRARS5, - NHS( 0) 21(3, or - C(=0) NR4R5. 20I n apdhicehook i ner
enbodi rrent eachﬁgﬁs i s independently H, nethyl, F, Pg 00

met hyl i m dazol i di n-2-one, pyrmidinyl-2-one, - NHS( 0) 2R3
pyrrolidinyl, pyrazolyl, cyano, -C(=0)NR4R3, trifluoronethyl, or
pi pefidinyl-2-one. In yet another enb#dinent, each R' is

i ndependently H, nmethyl, F, Br, 3- methylimdazolidin-I-yl-2-one,

pyrrolidinyl-2-one, nethane-sulfonam de7™~pyrrolidin-I-yl,
25pyrimdi ne-5-yl, pyrazol-4-yl, cyar_1 1 necar bonyl ,
trifluoronethyl Insitl ypiagertiedémppdin@nig Ads .yet still another

enbodi ment, each R is independently FH~Qr nethyl. In yet an even
further enbodi nent, each Rl is indep tly H In still yet and even
he

further enbodi nmvengﬁggellgmbodlﬁeng nde gently G _Co6alkyl. In a
further embodi ment, each Rl is independently lower alkyl. 30In a

still further elbddiereym TrdggmbRimER, ‘?‘ﬁd’éﬂﬁéﬂﬂent ly methyl. 29 In
anot her enbodi MandnotheasibofmeltScatindaprRigenichty 1€ ¥aNGeteloftyl ¥ laRPOt her

ot her - SSRGS AElU e Gtk Ryt T T ver

still anot h@ch@fﬁb@@lJmmﬁalkﬁ@E hltkdx&dlkylshyklfmdﬁm@ﬂ]dﬁnhhlyylGhnx%ﬂbmmycyl 5| n
even still anoth pen
2 Further ciurfbabTognu SRk SR e S IO R8T 880 ' T
yet a furt HIER *RE FHTICRENR’, NEHSED): R, CGO)W@E),@M@')Mlyoehyﬂkyaxﬂbonyll ryet
even a furthyﬁl "Eﬁ@' ment, each Rl is independently NR4ARS5. In yet
still a furlf &FY 5M38di ment, each R is independently - NR5C(=0) R3.

In yet a farther crnbodlmcnt each R! is independently H, aryl, heteroaryl, arylalkyl,

heteroarylalkyl, cycloalkyl, heterocycloalkylalkyl, C;.Cealkyl, Co-Cealkenyl, Cs-
Cscycloalkenyl, Co-Cealkynyl, alkoxyalkyl, hydroxyalkyl, aminoalkyl, aminocarbonylalkyl,
heterocycle, arylalkenyl, cycloalkenylalkyl, heterocycloalkyl, cyano, alkylsulfinyl, haloalkyl,
NRR?, -NR*C(=0)R?, ~C(=0)NR*R’, alkoxy, halogen, alkylcarbonyl, or hydroxy (~OH).

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

In yet still a further embodiment, each R' is independently H, Cs-Crheteroaryl, Ci.
Caalkyl, cyano, haloC,.Csalkyl, halogen, NR'R’, -NR°C(=0)R?, -NHS(0),R*or
—C(=O)NR'R®.

20 In a still further embodiment, each R' is independently H, methyl, F, Br, 3-
methylimidazolidin-2-one, pyrrolidinyl-2-one, -NHS(Q):R’, pyrrolidinyl, pyrimidinyl,
pyrazolyl, cyano, —C(=0)NR'R?, trifluoromethyl, or piperidinyl-2-one.

In yet another embodiment, each R'is independently H, methyl, F, Br, 3-
methylimidazolidin-1-y1-2-one, pyrrolidinyl-2-one, methane-sulfonamido, pyrrolidin-1-yi,

25  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 I1.

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

30 In a still further embodiment, each R' is independently methyl.



10l n an even further enbodinent, each Rl is independently
-C(=0) NR4AR5. In a still further enbodinment, each Rl is independently

- NHS( 0) 2 yet a further enbodinent, R2 is a -
heteroarS$N %@%ﬁ%%%iyl al kyl, heterocycloalkyl aryIaFﬁ?FF”mwmﬂn3

het er oaryl al kyl , arylalkenyl or cycloallcylalkyl; with the proviso X
that when R2 is heteronylalkyl, t he heteroarylal kyl is notX', wherein
Xis 15an 0 or Nand R and R' are ea®h independently H or C noal kyl .
In yet still a further enbodinent, R2 is cycloal kyl, alkyl,

het er ocycl oal kylm andthyl aalbkaﬂnemmtlembaﬁaydpa{dkmly cy@by | al kenyl , or

cycl oal kyl al kyl ; wi t he proviso tha h oaryl al kyl ,
t he heteroarylaF%V?aW@mﬁ%TOdﬁﬁgigF%E SngﬁﬁhRﬁg#%ﬁﬁgwﬁ Irand R' are
each independenﬂﬂyﬂmh@maehnﬁmhkmbmmzﬂhnmbmﬁmmﬂyhﬁM:yQMkﬁ,further
enbodi ment " yc? st}q P 1c?rtcei)oelf1¥1t caccf%? aSI 1?{!0}3%@111‘13 lcig%ff,(a’ikow

heterocycloalkyl ) er‘oar
cycl oal | 8yl al ky lIln even st:I] anbthm ambediment; fegnhtFH gyindspdndetitlrbriogen. R2 | S

cycloal kvl al kyh o o %bgf@{rﬁ%n(?%%xc}ﬁ)ﬂinsﬁdfe Mty by chebgragry! al kyl,

arylalkenyl or cyclo I'n st| anot ment , R2 S
an aryl. 25in yéu Y@héﬂh@reméﬁij@@nt,rﬁeﬂﬂ l%ﬂdep@dalﬂﬁél“@?WwI In still yet

g other e mlj(lzd : e Yot R alfsiinr EMH6MARN! QY R id MddpeldediyuRNer enmbodi nent,
is an a
y In yet still a further embodiment, each R'is independently ~NRC(=O)R’.

10 In an cven further embodiment, each R' is independently ~C(=0)NR'R’.
In a still further embodiment, each R’ is independently -NHS(0).R?.
In still yet a further embodiment, R? is aryl, heteroaryl, cycloalkyl, alkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or cycloalkylalkyl; with the proviso

that when R? is hetercarylalkyl, the heteroarylalkyl is not # ,wherein X is
15 anOorNand R® and R” are each independently H or C.apalkyl.
In yet still a further embodiment, R? is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, or cycloalkylalkyl; with the proviso that when R* is

heteroarylalkyl, the heteroarylalky! is not # ,wherem X is an O or N and
R’ and R” are each independently H or C;.spalky!.
20 In even still yet a forther embodiment, R? is aryl, heteroaryl, cycloalkyl, alkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, arylalkenyl, or cycloalkylalkyl.
In an even further embodiment, R* is cycloalkyl, alkyl, heterocycloalkyl, arylalkyl,
hetercarylalkyl, arylalkenyl, or cycloalkylalkyl.
In still another embodiment, R?is an aryl.
25 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.



30 In an even further enbodiment, R2 is a heterocycloal kyl. In
anot her ambodinent, R2 is arylalkyl In a further enmbodinent, R2 is
heteroaryhab&ybmz%tgh the proviso that when R2 is X h@h@kﬁé&%bghgyl
the heteroarylal kyl is notFr, wherein Xis an O or N and 5
are each independently H or O rtoallcyl. In still a further
enbodi nment, R2 is an arylalkenyl. In yet an even further enbodi nent,
R2 is a cycloallcylalkyl In a further‘bnbodlnent R2 is a cycloall cyl
or alkyl. In still yet a further enbodinment, R2 is a C3-C8cycl oal kyl
or Cl-Ceal kyl . Ifdmevgprefutznebbeimatyfddiaiemaieyckalkils a C3- C8cycl oal kyl .
I n anot her enbo terocycl oal kyl. In an even
further enbodlngkgg%EEMB%&Hélﬁ%ﬂ ?ﬁF oalkyl) ( CI-C3aIkyI)2 In a
still further e@b@ﬁnhanmbmﬁ@mn§f&h@ﬂﬂ@@@ﬂkywﬂhmnpsw$¢ﬂmvﬂmna‘ﬁurther
enbodi ment, R2 is (aryl-(C2-C6al keny0). 15l n another enbodi nent, R2
is substituted with at |east one cycl gal kyl. I'n yet another
enbodi nent, R2 is substituted with cIoaIkyI In yet a
further enmbodinent, R2 is In still Eﬁ%odlnent R2 is In a
still further enbodinent, R2 is 20In enbodi nent, R2 is
heteroarylalkyl, the heteroarylalkyl is not r ,wherein X is an O or N and

5 R’and R” are each independently H or C,_apalkyl.
In still a further embodiment, R is an arylalkenyl.
In yet an even further embodiment, R is a cycloalkylalkyl
In a further embodiment, R” is a cycloalkyl or alkyl.
In still yet a further embodiment, R? is a Ca-Cyeycloalkyl or C,-Cealkyl.
10 Inn yet another embodiment, Rlisa C5-Cseycloalkyl.
I another embodiment, R” is a C3-Cgheterocycloalkyl.
In an even further embodiment, R is a ((C3-Cseyeloalkyl-( Ci-Cialkyl)).
In a still further embodiment, R* is a C;-Cgalkyl.
In still yet a further embodiment, R* is (aryl-{C>-Cealkenyl)).
I5 In another embodiment, R? is substituted with at least one cycloalkyl.

In yet another embodiment, R? is substituted with a C;.Cscycloalkyl.

&

O
In yet a further embodiment, R? is .

In still a further embodiment, R* is %

In a still further embodiment, R? is g O

20 In yet another embodiment, R” is Q

In another embodiment, R is E D

In an even further embodiment, R” is C,-Cgalkyl.
In a still further embodiment, R? is C-Caalkyl.
In still a further embodiment, R* is C-Csalkyl.



I n anot her enbodinent, R2 is In an even further enbodinent, R2 is
Cl-Coalkyl. In a still further enbodinent, R2 is C-Cdalkyl. In still

a further g Ry, R2 is C-C3alkyl. 31 In yet a StPterB{z&h%}OEtﬁEs
enbodi nment , I's propyl, isopropyl, tert-butyl, cycloprop

cycl obutyl, cyclopentyl, cyclobexyl, or cycloheptyl In yet an even
further enbodi ment, R2 is propyl. In still yet a further enbodi nent,
R2 is isopropyl. 5In yet another enbodlinent, R2 is tert-butyl. In
still yet a further enbodinment, R2 is cyclopropyl. In an even further
embodi ment, R2 iisy&YyediDfatiiey kmbddinegt, RETstpbopy, i, Pertutyl, BcldpSopyl,

cycl opentyl further enbodinment, R2 is cyclohexyl. 10In
yet still C’fcﬁﬂ%{]tﬁbm H’E}%’IWH’P"Y‘F&W"E‘*&@}@I oheptyl. In yet a further

enbodi ment, A i 9ngdgtyhevelRfurtha: eHbodinnets,Rflspadslﬂl R 2 is cycloal kyl or

al kyl . I n n, e ther t, Ais phenyl; R is H,
nis 1, and R2 )ﬁ“tegvc”(iéqpmf qdﬁnﬁﬂ %mg%om&%% kyl. In still yet

anot her &nbodi nﬂmvetaﬁbtheseqmdm;eht Rﬁlstansbundl nis 1, and R2 is

I l, 15 , I, | oheptyl,
cycopr Ry, LGSR s ARLAREI s gt cyctoheptyl,

In an even furthel embodlment R' 1s 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' is H; n is 1; and R* is cycloalkyl or alkyl.
In yet an even further embodiment, A is phenyl; R'is H; nis 1; and R? is Ca-
Cscycloalkyl or Cy Cealkyl.
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.

=5 e
O O

. R .
In an even further embodiment, ®h 18 o ,

R’ \_|_> - %@R1’ %[/A}w , E}I—\F‘R: §—©_Rl, or gQ

|

R AN r'; and each R!
is independently H, lower alkyl, cyano, alkylsulfinyl, haloalkyl, alkoxy, halogen, C;-
Cealkylcarbonyl, hydroxy, NR'R®, -NHC(=0)R?, or —-C(=0)NR'R’.

an
f—NH
11 N 5_(\_LR1 ’ﬁ\
i CJF ’ K/\/
20 In an even further embodiment, ( )“ s k/ , N/
each R is independently H, heteroaryl, C,.Csalkyl, cyano, haloalkyl, halogen, NR4R5,

~NR*C(=0)R?, -NHS(0),R?, or ~C(=0)NR'R’.

£l

\ |/

s



. KL, , <--, R hN131 Fir -FR Fil " --/,NO1l2'; and each R
1/4-, G------ I's independently II, |ower alkyl, cyano,

al | cyl sul fi@p¥dossodsadzoal kyl , al koxy, hal ogen, CLC6al kyl cagbemydosnsor2s
hydr oxy, NR4le, -NHC(=0)R3, or -C(=0)NR4R5. rTh 20In an even further

enbodi ment, )11 (RIis,, orRl ; each R is independently H, heteroaryl,
Cl_Ce6al kyl, cyano, hal oal kyl, hal ogen, NR413.5, -NR6C(=0)R3,

-NHS(0) 2R3, or -C(=0)NR4R6. Cocycl oa Efi’kyl In still yet an even
further enbodinment, R2 is 5 , propyl, or isopropyl.

5
SRS,
In still an even further embodiment, R* is g D . % ) § , ]
a —_
™ - f\ 7 N s
'1.%% \..I.J ) ) 6.
ner , or Ci-Csalkyl; and R” is a Cs-

Ceseyeloalkyl.

D>+ 1)
In still yet an even further embodiment, R%is . L] ,

iy
OO
5 , , propyl, or isopropyl.

In yet still another cmbodiment, (%) is o

N Y D~ Q
m{/\'_/NmR,%_D g—[ \,)470/ ’E-“' ) E_ *; each R' is

independently H, lower alkyl, cyano, aEky}sulﬁnyl, haloalkyl, alkoxy, halogen, C;-

q
2,
10  Cealkylcarbonyl, hydroxy, NR*R®, -NHC(=0)R?, or —C(=0)NR*'R>: R%is /\Q

)

OO S 70 £ e

3

alkyl; and R® is a C3-Cscycloalkyl.

In yet an even still further embodiment, h is is or

~ \
///N

R'; each R is independently H, heteroaryl, C;.Cgalkyl, cyano, haloalkyl, halogen,



In yet still another enbodinent, 01 is (a-1 firt \51 - <Th ¢ ;TR
lcc,)A O R<\--0FctR or

each 12' iwoiedepsrdently H, |ower al kyl, cyano, al kyl 0iriGB2§os/050723
hal oal | cyl, alicoxy, halogen, Cl- 10 C6al kyl carbonyl, hydroxy, NRAR5,
-NHC(=0)R3, or -C(=0)NR4R5; R2 is O, / NNR"\ ,or C1-C3 alkyl;
and R6 is a C3-C6cycl oal kyl . 13

NR*R®, -NR®C(=0)R®, -NHS(0):R* or —C(=0)NR*R®; and R* is propyl, isopropyl, zert-
butyl, cyelopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl.

In another embodiment, R? is H, C..Csalkyl, C1.Csalkoxy, -NHC,.Csalkyl, or -N(Ci.
Cealkyl)s or and the R® and N of the -NHC(=0)R? group come together to form a 4, 5, or 6-

5 membered heterocyclic ring having at least one heteroatom selected from O and N.

In still another embodiment, R* is H.

In yet another embodiment, R is C;.Cealkyl.

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

In a still further embodiment, R? is -NHC,.Calkyl.

10 In an even further embodiment, R*is -N(C,.Cgalkyl),.

In still yet an even further embodiment, R® is absent and the R and N of the
~NRSC(=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 MNRSC(=O)R3, R%is —N(C;.Cealkyl)s or C1.Cealkyl, R®

15 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 Cs.Caalkyl,
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.

20 In yet still another embodiment, R’ is -NR°C(=0)R”, R’ is -N{(C,.Csalkyl)» or Cs_
Caalkyl, 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(0):R" and R? is C,.Csalkyl.

In a vet still further embodiment, R' is -NHS(O).R? and R? is C,.Calkyl.

25 In an even further embodiment, R* and R’ are each independently selected from H
and Cy-ealkyl, or R*, R®and the N to which they are attached come together to forma 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.Cgalkyl.

30 In a further embodiment, R® is H.

In yet a further embodiemnt, R® is C;.Csalkyl.

In another embodiment, R®is H.



In yet an even still further enmbodinent,N, or is is ; eachis

i ndependently H, heteroaryl, ChC6al kyl, cyano, hal oal kyl, hal ogen,
33 N12412%o0 200826:3¢230) R3, - NHS(0), 123, or -C(=0) NR4123; aO0/GB2008/850723
propyl, isopropyl, tertbutyl, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, or cycloheptyl. In another enbodinent, R3 is H,

Cl . Coal kyl, C _Co6al koxy, -NFICl. Ceal kyl or -N(C, _ Colkyl), or and
the R3 and N of the -1\ 111¢(=0) R3 group come together to forma 4, 5,
or 6- 5 nenbered heterocyclic ring having at |east one heteroatom
sel ected from OlayfienEhey gmbsgiment, Bigtabh@E enbodi nent, R3 is H. In yet

anot her emnbodi nﬁ%ﬁ@&ﬁbﬁhﬁ%&@ﬁﬁeﬁﬂ Rt RP £hdahef}¢lfotvhﬁ‘d’h t@?ﬁ%ﬁﬁ&&ieon& i's
Cl. Coal koxy. In a still furt her enbodl ment, - NBCl . Cbal k%{l 10l n
|1

an even fur'PEder BB et S-egbpEd ’W@YC]W“W?‘)'”“"“ least one hefgrogto yet
an even furdchetd gspodingEnt, R6 is absent and the 123 and N of the

aZFS%CSé e ﬁgﬁ mi%??to?lgfggtﬁ ﬁ’dﬁﬁ{‘ﬁeta% raéa%g?%w 6§aéﬁ%§e PR GHeEand
fraim @pakkiiednd hdmba N, to #hich 1Sy ardNRG A{ed 0)rBpgdRBr foSorm a 4, 5,

- N( G _Coal k%f) e}n%mg: 1ctelocycf(ynﬁgthl§\g 1 leas% %Se%zoaton?s%gcé&]% nNNand the R3

of the - menber ed
het er ocycl icri hgyehaﬂllarfgrﬂat erh‘:@elmtemohels NQfR@rBaﬁnéRn ge bash tireidpengenty N.

l l l R scl c 1110 ey are drtac CO l k l 2
o é‘é' cal b i‘%}ebt%Gfr&HJ@ Qh{gpnﬁda% ?hth@hNNgﬁgi 9)18%3 B3 ﬁeﬁ A}{(%eﬂ@% yl)

group céfre fioag &6 Rt mergbarestheierperlie Fingshaving Aeasiee h@%i@fﬁ% §rdacted ﬁfnin

having at | east Ilpé?leev&?sttlﬁrﬁ%&loéfﬂb%&hﬁﬁtleqS i(ﬁ@@}bﬁt‘R?@h BndiClareShil |
anot her enbodinent, R is -NR6C(=0 is"-N(Cl _C3alkyl)2 or C3_

Cal kyl, R6 m@epar@g@}ytseleﬁw&%lé N and the R3 of the -NR6C(=0)R3 group

come toget her t%én@ﬁleﬂe'ﬁrbﬁﬁhﬁwdl@h@?@ b n-1-y1l-2-one,
pyfrolidinyl-2-gne, pi peri |ny1- -one. In a still further

enbodi nent, 12' li%etar}qwg‘@(k@)h?ﬂ%t 3Hd-R3 is O _Cealkyl. In a yet still
furt her 1enbodi Mendtill y& dnoth& embldiBé)2d23 and R3 is G _C3al | cyl .

In a still further embodiment, n is 3.

In a further embodiment, n is 4.

In yet a farther embodiment, n is 5.

In a still yet a farther embodiment, mis 1 or 2.

20 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.
25 In yet an even further embodiment, nis 1 and mis 1.
In a still furiher embodiment, n is 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 .
In an even further embodiment, n is 2 and m is 2.

30 In a still further embodiment, A is aryl or heteroaryl, R" is independently H,
heteroaryl, Cy.Cgalkyl, cyano, haloalkyl, halogen, NRR®, -NRC(=0)R?, -NHS(0):.Ror
—~C(=0)NR*R®, nis 1, m is 1, R?is C3-Cgeyeloalkyl or Cj-Cgalkyl, R* is -N(C,.Calkyl); or
C,.Cealkyl, or the N and the R? of the ~NR*C(=0)R® group come together to form a 5 o 6-



251 n an even further enbodinent, R4 and Rs are each independently
selected fromH and C _6alkyl, or R4, Rs and the N to which they are

attached c\gggg(;gﬁgﬁwer to forma 4, 5 or 6-nmenbered hS’Eﬁ[‘%m"k‘ﬁ%&

ring having at 1 east one heteroatom sel ected fromO an

further enbodinment, R4 is H 1In yet still a further enbodi nent, R4 |s
Cl_Co6al kyl. 30In a further enbodinment, Rs is H |In yet a further
enbodiemmt, Rs is C _Ceallryl. In anodher enbodinent, R6 is H 34 In
yet anot her enbodi ment, R6 is absent. In an even further

errb]9d| ment hmaﬂbcléﬁﬂﬂﬁlotcﬂﬂic Niod lﬁhviri:fg iatqkhsttdaelyetabaeorﬁgeuea&h @8mOQ Rearddegether
to forma 4, te iC n east one
het er oat om Eaéﬁé’é E‘]‘ﬁ"f”ilyo‘ﬂ?3 ‘iﬁ‘ﬂn ﬁ.a” y]s?lll{ I@%lfrt?ﬁgriggﬁﬁlbt Pright , 12
I s NRARS, Rdttaﬁllibd chibe ﬁg@heea)(ﬂihﬂ' d\d&p:elﬁdﬁ:lﬂ‘ﬂalalyd Badr@gtiedink homngGlledadiey 1,

and R4, R5 1{1@ ether,.to form
a4 5 or croa nélsfciclz %cﬁ er C)C %’Higlizhscn at1nlcp1ciws?easq% :L]{eandI\E

heteroatém smaeogeéﬂr Rf spbsbt. | n yet sti I | a furt her enbodinent, le is

NRARS, R4 and Rﬁp?agﬁ V\Aﬁ'?ﬁﬂhé] Eﬂ@o‘&ﬁ%@%&é’; 1F5]§ S8R, &y &ng H”Jn‘%&’i Bnd'ﬂ“d

R4, R5 and the are att d”coms thgei her to 10"t orm
a5 or 6 rre%léﬁe@scbi@t)f?élm)@%fqeék’yli ng having at |east one heteroatom

sel ected from Ny, ; fyrther embgﬁuﬂglnq&/ﬁlawﬁl{'il g (tll@} t%I %@9%1@@5@ RﬂigC i's
-C(=0 YNR4R5, R4 and R5 are each inde end,ently Sélected fromH in

anot her  emb&eseaty! o1 Galkyl with th P“W‘SOBW% SYRTFEYL anot her enbodi ment ,
nis 1. 1351 n stiveday®tn AR BABoIAEAOE dRAL o 4 1da8 ors compound selected from:

trans-(4-Isopropylpiperazin- I-yl)-(2-phenylcyclopropylymethanone; trans-(4-
Cyclohexylpiperazin-1-y1)-(2-phenyl-cyclopropyl)methanone; trans-(4-
Cycloheptylpiperazin-1-y)-(2-phenyleyclopropyl)methanone; trans-(4-Cyclobutylpiperazin-
1-y1)-(2-phenylcyclopropyl)methanone; trans-{4-Cyclopropylpiperazin-1-y1)-(2-

15 phenylcyclopropyl)methanone; trans-(4-Cyclopentylpiperazin-1-yl)-(2-
phenyleyclopropylymethanone; frans-(2-Phenylcyclopropyl)-(4-propylpiperazin-1-
yl)methanone; frans-(4-Cyclobutyl-1.4-diazepan-1-yl)-(2-phenylcyclopropyhmethanone;
trans-(4-tert-Butylpiperazin- 1 -y1)-(2-phenylcyclopropylimethanone; trans-[2-(4-
Fhuorophenyl}eyclopropyl]-(4-iscpropylpiperazin-1-ylymethanone; #rans-[2-(4-

20  Fluorophenyl)eyclopropyl]-{4-isopropylpiperazin-1-yl)methanone, enantiomer 1; frans-[2-(4-
Fluorophenylcyclopropyll-(4-isopropylpiperazin-1-yl)methanone, enantiomer 2; trans-[2-(4-
Bromophenyl)cyclopropyl]-(4-cyclobutyipiperazin-1-yl)methanone; (1S, 25)-(2-(4-
bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-I-yl)methanone; (IR, 2R)-(2-(4-
bromophenyl)cyclopropyl)(4-cyclobutylpiperazin-1-ylymethanone; trans-1-{4-[2-(4-

25  Cyclobutylpiperazine-1-carbonyl)cyclopropyl]phenyl}-3-methylimidazolidin-2-one; frans-1-
{4-[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropylphenyl } pyrrolidin-2-one; trans-N-{4-
[2-(4-Cyclobutylpiperazine-1-carbonyl)cyclopropy!Jphenyl} methane-sulfonamide; trans-(4-
cyelobutylpiperazin-1-yi) {-2-[4-(pyrrolidin- 1-yl)phenylicyclopropyl} methanone; trans-{2-
(4-(1H-Pyrazol-4-yD)phenyl]cyelopropyl}-(4-cyclobutylpiperazin-1-yl)methanone; frans-4-

30 [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-y1){(18, 28)-2-phenylcyclopropyhmethanone; (4-cyclobutylpiperazin-



In a still further enbodinment, nis 3. In a further enbodinent, nis

4. In yet a further enbodinent, nis 5. In a still yet a further
enbodi nmen ;0r 2. 20In ayet still a further S
1 or 2wt O?Hrqe p%zowso that when mis 2, R2 is not rre 1551{65/030933
even further enbodinent, mis 1. In yet an even further errbodl ment, m
s 2. In ayet further enbodinment, mis 2 with the
proviso that R2 is not nethyl. 25In y#t an even further enbodinent, n
is 1 and mis |I. In a still further enbodinent, nis 1 and mis 2. In

anot her erTbDﬂD(UJRnP.R)-Z'Jplieﬁyl&yc@ﬁtdpﬁ)n’aeﬂ}a%nw rtahs tdxeycwb@tylpﬁﬁailﬂatyl)az(m S not

nmet hyl . el sti

oven’ fur t hel BRBEETHRRT o S DA T F0ors: b3tk CR et pivecy i Rl

ﬁnt)odl men]c (4Atlub1$p1a:hy4}cyaﬁpxdsygt]ﬂbﬂamphc, tilags- [Q{{3-Bﬂﬁlmpm¢|¢15rtlbyom};i N(;G o(=0) Ra
eteroary e - ,

~NHS(0) 21238 th%lg% m%@mghmonc it [E§4 10%%)4[13 i%"‘l&“"gcym oal kyl " or

Cl - Coal ky| Caﬂ@nﬂ)wdfﬁﬂé@Yllﬁaﬂnklylb)@mﬁ’ {@+E2%§dethwlmmamhelN and the R3

of the - NR6 nb d

W(Hg)rnﬂ)xgpl m&tﬁ:ﬂl@éuﬂgﬁaﬁﬁc% 58{9@ ?soxgr l?vlpqt@ aéu 315~y15T& ere

het er ocycl i c r| n east one t eroatom fromN R4
and R5 are Iévamcyplnmem@m@mqny eaastiemerd drdnsdhispprapmydpiciainklyy)-Zor R4,

vand the N figBbeftobIfNdi@e hLAGRES, SOTR, QORISR bRckAR.2 4, S,

or 6-nenbered "het erocyclic ring havi ngz | east” one” hét er oat om
sel ect ed fr@rﬁowl)%@rml)wzm&p raS At Z- (A xlrbrppioses-5o t hat when R3

and N 5¢@NMe:attgRiiespropRipteay I RPS@IMN-2-one; frans-1-(3-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)phenylpiperidin-2-one; 3-((trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide, enantiomer 1; 3-((#rans)-2-(4-cyclobutylpiperazine-1-
Carbonyl)cyclopropyl)benzamide, enantiomer 2; 1-(3-({trans)-2-(4-cyclobutylpiperazine-1-
carbonyl)eyclopropyl)phenyl) pyrrolidin-2-one, enantiomer 1; 1-(3-((frans)-2-(4-

15 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-carbonyi)
cyclopropyl)phenyl)piperidin-2-one, enantiomer 2; 4-((frans)-2-(4-cyclobutylpiperazine-1-
carbonyl)cyclopropyl)benzamide; 4-((trans)-2-(4-cyclobutylpiperazine-1-

20  carbonyl)eyclopropyl)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-yhcyclopropyl)methanone;
(4-cyclobutylpiperazin-1-yD)((18,28)-2-(4-(pyrimidin-5-yl)phenyl)cyclopropyl) methanone;
and pharmaceutically acceptable salts thereof or mixtures thereof.

25 Another embodiment is directed to at least one compound selected from: frans-(4-
Cyclobutylpiperazin-1-yl)-(2-phenyleyclopropyl)methanone; (4-cyclobutylpiperazin-1-
y1)((18, 28)-2-phenyleyclopropyDmethanone; frans-N-{4-[2-(4-Cyclobutylpiperazine-1-
carbonylcyclopropyllphenyl}methane-sulfonamide; #rans-(4-Cyclobutylpiperazin-1-yl)-[2-
(4-fluorophenyl)cyclopropylmethanone; 4-((frans)-2-(4-cyclobutylpiperazine-1-

30  carbonyl)eyclopropyl)benzamide; trans-[2-(4-Fluorophenyl)cyclopropyl]-(4-
isopropylpiperazin-1-yl)methanone; trans-[2-(4-Fluorophenyljcyclopropyl]-(4-
isopropylpiperazin- 1-yl)methanone, enantiomer 1; frans-3-[2-(4-cyclobutylpiperazine-1-

carbonyl)cyclopropyl]benzonitrile; trans-1-(3-(2-(4-Cyclobutylpiperazine-1-



In yet a still further enbodinent, Ais aryl, R is Hor C _C6al kyl,
nisl, mis 2, and R2 isC3-C8cycl oal kyl or Ci-C6al kyl . In a
further empodimmmss A is aryl, R is Hor G _Col kyl, nprCs/GBo08i050522,
and le is C3- C8cycloal kyl or Cl-C6alkyl with the proviso that R2 is
not nmethyl. 10Yet an even further enbodinent is directed to at | east
one conpound sel ected from

trans-(4-1sopropyl pi perazin-1-y1)- (2 ﬁ%enylcyclopropypnetbanone
trans- (4- Cycl obexyl pi perazi n-| (2- phenyl -cycl opr opyl ) met hanone;
trans- (4- cyqzmwévﬁtﬂymlgnyﬁélp@azlmwphdy&%-m{ezUﬁﬁé%ﬁ -Byié1CopeBpyrineEtRdnone;
trans- (4- Cyel-oRybtRiBsA] g&hﬂhm&ﬁ%&;ﬂmﬁhﬁayzi ey &l PRIOR¥LLIRbaRRE
trans-(4- Cyclopropylplpera2|n-1-y1%

15phenyl cycF%‘iﬂ“&S]WF PiFFeR g%?,p@de ehan omet ] 3-((trans)-2-(4-cyclobutylpiperazine-1-
trans- (4- Wsdlaﬂglwymbﬁbmba@md& t:ﬁéﬂn)mnﬁcQ-l p@qnwzgthWQﬂM@mmamone

trans- (2 Phen cl 9 1 0 erazin

trans- (43 Q/Eﬁl%oﬂﬁ%{?’io‘?ﬁ Q?B\élﬁga%lgﬁgﬁl di‘P%//T‘? %)‘fmﬁﬂli‘?ﬁ Iaﬁ‘% € ge%’gi%%et hanone;
t rans- (4-t ecgcitdButlyiplppiagies- Bzirtony Doy dpprRA)plvanidipeciie2ape,epantipmetihahone;
transla-(4- . aceutically acceptabls salts thereof or mixtures therzof

Fl uor ophenyPli cych%pr gpy(f P-?ﬁ I 'SOprop Fl pipéerazin-|-yOret hanone;
trans-[ 2-(4- It will be understood that when compounds of the present invention contain one or

20FI uor ophe%le)bﬁm L&%@g}xéamgoﬂnds%%é ARMHBL REY a4t B; da ¥ ORBLLARONe,

enantioner 1;
Fl uor opHény pr)aet}cemeeap piopaptE]eoyngiq femisr &5 5+ Yrgrde mpate | Thy ervenhiarrate
enant i oner a‘mluat{s%ﬂysﬂ;&mﬂiélénannomels diastereomers, racemates or mixtures thereof, of the

Br omophenyl ) cycl o I(4 cy cfobut¥w1 pi perazi n-1- yOnet hanone; (1S,
2S) - ( 2- (4- compoun sof ormu]a Ia, Ib;, and/or Ic. The optically active Torms of the compound of the

grR? m(’ pheny | yilod MepRyriphrdd aiChatih, By BiiBmamiky M OmPiRNGRLiacid,
or amophony | PESEIE e a5 SIS PRFTLS by RYETyeSsarofsd on e

trans- 1-154- pidedddres @scribed hereafter.

Cycl obut yl pi per gz|, [ | . : :

-3 et hyI i i daz gF\a fc}edls% Bg %’H t%é(? ﬁaXt ce 11; %ﬁ%&%l‘?%?@é&k\’emlﬂn nfay GXI_St a-s

obut yl pi per gznst whl-lipambofhydxymyle E ambé 691}1151‘} pf alkengsl Thaymreseitinveition tclypes;
trans-N- {45 ny geomctncal isomer of the compounds of f’ormu]a] Ia, Ib and/or Ic It will further be

[ 2- (4-Cycl obutyl pi per azi ne-| - carbonyl ) cycl OP nyl | met hane- sul f
onami de; tr aﬁc@w(ogd that the present invention encomp’tsscs tau 0me1s of he compounds of formulal,

cycl obutyl pipgy, gﬁgydﬁfd y1) (-2-[4-(pyrrolidin-1-yl)phenyl]cycl opropyll
net hanone; tran

[ 4- (1H Pyr azol - A ‘Q’I%)“ﬁﬁé‘hwdf’é%‘i B TR mpandy eI PiBE FES - | - yore
t hanone; tr aflGated; f01 example hyd;ated as WeIl as unsolvated forms. It w111 further be understood

30[ 2- (4-Cycl,0 zi ne- car n ropy| benzo tidle;
rans. aa5: (428 Er BRI HE TR R N P R BY i AR PRR e 1 o
enanti omer 1,la,fls, amﬁe144244 Cycl obut yl pi per a2| ne-1

- car bonyjs) cycl o n I 190 folodsalts. A it wl

cycl obutjyl pi pergfzhlgﬁgrlj%%?? H@Mg%ﬁ) %heny c§/c o) rsg[%/ Sr?elﬁietm%lﬁléa
(4- cycl obut ydmpioped effprppuia I3g Ilg‘,.aycygl(lgmp@fcrrcd to herein, suc ncfmcncc includes, unless
2R) - 2- pheny LgYG); QRIQRYY, )sﬂﬁttﬁé?daprlﬁoneté}rﬁaﬂéméﬁ t@&)‘r@@&‘ﬂd%ﬂbnﬂﬁfﬁzﬂa% 1
-yl (2-(6- (tri Eléorolge&hyt IY tn]-r 3- C ]yc1 %propg/%}retthgnone 45 of
trans- (4- Q/fﬂ‘ ¢ \Prpp agsytiqally Wa ?Sa n another embodiment, the compounds o
(4-f1 uor opheswhihe)e IQRAORYE TRt MBI, for example, be used to isolate and/or purify

L L2 SRRkt SPoR L
trans-3-[2-(4- Cy@dn@bﬂbﬁ yﬂxmnemtaz]imeeﬂ:wble salts of a compound in accordance with

5car bonyl )c cI o} b oni
trans- N—{34 Béﬁ% % ‘iﬂ ‘b?aafe" bzt?l%eé”’P”“sm FBSHY PP RSB opYTT PH&hy 1 }

met hanesul f @named@stantlmap@ee(dme* Bopdeopy blplnptémazd to; foll exptiple(tRe reacting of a



20car bonyl ) cycl opropyl ) benzam de, enantioner 1,
4-((trans)-2-(4-cycl obutyl pi perazi ne-| -

car bonyl ) sywbompongssl ) benzam de, enantioner 2; and PCT/GB2008/050723
(4-1isopropyl pi perazin-1-yl1)(2-(1-

met hyl -11-1-pyrazol - 4-yCcycl opr opyOnet hanone;

(4-cycl obutyl pi perazin-1-y1) ((I

S, 25)-2-(4-(pyrimdin-5-yl)phenyl )cyc? opropyl ) net hanone; and
pharmaceutical ly acceptable salts thereof or mxtures thereof.
25Anot her enbistpiebisic Fampmppdh sichas {5 cxmpleeasilobiaing Bilhoiieh itk d

from transg(frexample, HCl or acetlc acid, to afford a physiologically acceptable anion. It may also
anone,

Cycl obut yl pi perazi n-1-y1) - phen | cycl o th

(4-cycl obut?ﬂpﬁfsﬁ’éertﬁﬂahe ai"‘mfﬁlp?l(dcl kabﬁtabgﬁ’ﬁé%%e P‘Iﬁ*ﬁ?‘ﬁrﬂﬁr JEFH&hone:
trans- N- 14- fnliiafincQyen AELILYHCP bydeaR ki) €l Wy &l RDB Y kympoahdipkepyddphenyl | me
EZ?P F[JZ:,J%L am dlg% %%?@Bé}%ﬁ%%ﬁ% g%%c!np Igrgt%{l,a"s%éllréé,]félyegl('gnlllp%é, a carboxylic

4-((trans)- zibéc(oﬂﬂ@y@bbdaﬂicmb paupeleaizif mealdali n3al or alkaline earth metal hydroxide or
tC?ralrolgz)Z/l % Zy ogingegsp %len y CyC ?lg 61'1_'1 Stil)m)?L?e 0(1' }Pethomde) or a suitably basic organic amine
i sopr opyl pi @@qhaﬂfcpr@f@%@p inoereneglumine) in an aqueous medivm, followed by
trans-[ 2. ( Sdlaanapaenyey cliarapy! 1 - (4-

i sopropyl pi perazi n-1-yQret anone enanti oner 1;

trans- 349- (4- Cy(I;l} Qjﬁﬁﬂlgq)%qlgéraggmp@mcim accordance with formula I, Ia, Ib, and/or Ic may

car bo nyQ:yClLeQﬁfl\%ﬂh’d tIB%HeKﬁﬁUeﬁﬁchil}eacceptable salt or soEvate thereof, particularly, an acid
trans-1-(3-( Cycl obut yl pi perazi ne- 1-

car bonyl ) Cyﬂd@mm %yquylbﬁeﬁy%prlle&yfhai:}}llorgle,dﬁgmbl omide, phosphate, acetate,
trans- N- 13- fu2rafads; 1@16&‘[@&&{@6 anae,rn&maﬁheuiblmﬁtb,caﬂd/p )cmeﬁésﬁ)ipli@ptyl ] phenyl | ne

car bonyl ) oycl op bYPYbERSeHEs CERENTH bhep HoPR A Eata n
3- ((trans) - dcfrdancy witlothel foyibping Schamesrad tlmgezbmmyﬂo)»vd)sﬁgd dprogiile) hehzam de,
enant i omer g‘ﬂd{oil‘m a%co&fa.g‘uge%ﬁ)ﬂ?f)zme(ﬂllodg %’e‘fgﬁgﬁ t){é E}la&%{egﬁfaﬂgﬂojn Solvents

5car bonyl ) cycl o -2-one, enantioner 1; and
1-(3-((tr an'@)npgat(lm:s pressures, and other reaction conditions may readily be selected by one of

cycl obutyl pbx@ﬁé@%hﬂ% he SATRAME nloials Qnrerce.mﬁkl)cmemiha)omop%aalgp%pareme,
enantioner 1 and (P arnaceutlcall accepta e salts her eof "or
m

mi xtures t hefeskfled inthe art. Combpgterishiechyiqgesicar brganpigred nlkereredipciinds of
the pregsent cdupsek, fExGRANE, dinbre GG @nedRE oS letdupLRINMLES 81 thish e
compounds of the invention nmay exist in, and be |solated as, 10
enant i oner i EB}UE ast ereoneric forns, or as a racemic mixture. The
present i nventl Qmhe tenﬁiamdﬁs;naiﬂgﬁm@gﬁ:sp bbiérs%ﬁﬂiebdgﬁﬁdifﬁnmdiea&ipﬂemI’ S,
racenat es or xtures t hereof | of ngﬂ %un(gls ﬁ%}‘m; or alcanlléactlms Ib,
and/or Ic. TREEPPLATP)ISESOFE ETIE ISA TR TBS AegTect g

i nvention nay:uﬂaeg piseepale@ulthehmtemé«@nmcé theblymlmfglmlis atthrhotred @eptabirhi
separat gn 8&891&0@@9@1{%&&? s, B8y Ok RESbSinl 018 RPLLGB. aﬁn@oc,slbt\;&mgmags' ng

materiala of synt hesi's ased on rocedur e
descri bed héQS@ﬁJrC@ ] ‘PIOTCC“VC Grpyps jij Prigarag Sothpes”afpng ﬁé‘é@ﬂaﬂ@d Wikks e 8t ai n

conpounds ofgdihepd dﬁi{ﬁ‘djﬁlbt@&n uﬁ?ﬁhﬁ 5% cORPIEL LLEAL tpe PR e fodp
exanple E and _Z isoners of kenes. T present_invention.incl.udes

any geonet r (ugh 1§ Yiprrelergkio ?Wa@éﬁﬁﬁﬁlﬁ%m’éﬁwi”@r Wiielyingludep But iq 19t limiteds o
lc. It w I |t fok BagblebeyiMRE sl cﬁds@& sﬁdﬂQs H{E&S@ﬁﬂe by ABycQBonyl; and

encorrpas autonmers of th rrpoun b, and/or
c. © ey G Ui (S COBI S Ao Er Do o SR8 he

i nvention rmypmmySﬂﬁedmﬁm:sp}btmihggu,ouﬁmenewaﬂmaﬂmﬁwdrat ed, as well as
unsol vated forns. It will further b; Hnde{stood t hat the pr esent

i nvention enconpasses all such solv rnms of the conpounds of
formula I, la, Ib, and/or Ic. 25The conpounds of formula I, la, Ib.



conpound of forrmula 1, fa, Ib, and/or ic is referred to herein, such
reference i ncludes, unless otherwi se indicated, salts thereof. In one

enbodi mentyqobig,s. Ec_pounds of formula I, 1a, |b, and/or Pb‘f'l(}f bos0723
phar maceutlgaptﬁy %ccept able salts. In another embodi nent tBEe 7

conmpounds of formula I, la, Ib, and/or Ic formsalts that can, for

exanpl e, be used to |sol ate and/or purify 30t he conpounds of for mul a
I, la, Ib, and/or Ic. CGeneral | ¥ pharmaceutical |y acceptabl e
salts of a conmpound in accordance with formula I, la, Ib, and/or Ic

can be obtai ned by using standard procedures weII known in(he qert.
These standard PLOCEYUN eg i ncl ude, but ggg not I|mtedo f

exanpl e, ? EacH ng”’ﬁ‘f a, 3suffici-entty~basic 50
for exarrpl e, ‘aW am né wi 1‘& rSui tabl e acﬁid
exanple, I1Clf of ac t|c acid, to afford a physi qkrggi caIIy accept abl e
anion. It maya so be possi bIe {16 neke a correspondi ngIal kali net al
(such as sodium" potassium or lithiun) or an alkaline earth metal
(such as a eateih ) pieayli anbR' (R gatidngreascefineod bereindbaveaccor dance with
5formula I, la, and/or Ib having a suitably acidic proton, such as,
for exanple, a carboxylic acid or a phenol with one equival ent of an
al kal i met aBtepd al kal i ne earth nmetal hydroxi de or al koxi de (such as,
for examgl €a S (?JEE'%CQ)?CIEI e mtfaﬂfﬁ’aqum bQBthin%ilﬁk‘ltt@QJnM alpﬂéloﬁuagé &{i’rf” c
am ne (such as, ftor exanple, I ne or n-aqueous
medi um  f ol Flgowdd nwr:fzféﬂbmfe‘ﬁlth formala Ihgpqhfap, é%ttetwlta é@ﬁmdaéﬂy aveilahleone

embodi ment, 0 ﬁ'delé}mﬁﬁ%%E’&@Fﬁ]o\{tﬁé Brnd SrapptbRiatcly fhibiodalzed@idic Or
I c may be converted to a pharmaceutically acceptabl e salt or sol vat e

thereof, paftePRBIARIRE, Sughsalor aaadauatcplaﬂougsfltaw%%% vy forpgla TH guda9) e
hydr oc hi or eihrophitd bRBsadH o8 For ANASA Rk lanReet & SpropiiiEdoht®, sutbdserat e,
tartrate citrate,. _th esul phonat e, and p-tol uenesul phonate. In
gener al , théxa%#p‘?if}ﬂe “Formula |, la, |b, and/or Ic can be

pr epar ed in 15accordance with the fo$dhem¢hg Schenmes and the general
know edge of one skilled in the art,and/or in accordnce with the

net hods set fo n tSke 1 Exanpl of ot | ovy f,ﬁ:,,o\/ Step 2
t emper at ur es, eSSUT €S, 'a'nd(—b ctiorr c onsgphay r be

sel ected by (@ie of ordinary in the art. @tartl\ﬂg materials are
comerci al | y dval¥ abl e or rea(d‘ity pYepared by orde skilled in the art.
Conbi natorial techniques can be enployed in the preparation of
20compounds, fo |6z Where the iqternedi ates possess groups
suitable for (’E&j’l t edlhni ques... £8r ngi&pami no- prot ecti ng group”
refers to art gni Fed nbiet) e pabge of ~ataching to an am no
group so as t revemt the am(mo) groygy;fromtaking place in reactl ons
occurring el sewhere on the nolecul e to which the anino grobtg
attached. Acceptabl e 25am no- protect gﬂ@r oups, _inchud are not

limted to, for exanple, g ;a@\m)g gr(ﬂ) i M N
"Protective Goups in Ogan

ynt gem 2nd gdifiong John Wley &
Sons, 1981. The am no-pro

3¢t ng group may bgRt for exanple, a
ur et hane type protective qup (which is als

carbamate protective group), which includes but is not limted to,
for exanpl e whereiplAeis RYExEE HongEndt Bepsdelineddpreabove.or  exanpl e,

benzyl oxycar bonyl ; and

I

15 Stepl
Compounds in accordance with formulas V and VI can be obtained by treating a compound

in accordance with formula IV, which is generally commercially available from, for example,
Aldrich, with an appropnately substituted cyclopropanating reagent, such as, for example,

ethyl diazoacetate in the presence of an appropriate transition metal catalyst, such as, for



30 al koxycar bonyl groups, such as, for exanple, nethoxycarbonyl and
teit-butoxycarbonyl. Typically, the am no-protecting group is
tert-buto Schene 1 WD 2009/ 024823PCT/ GB20

wherein A&%gﬁ%/§%§% and 11', R2, mand n are as definggbﬁégéﬁﬁg%%ve
Step1 5 A conpound in accordance with formula Ia can be obtained by
treating an appropriate acid chloride in accordance with formula I1,
such as, for exanple, the commercial |4 avail abl e

trans- 2- phenyl- 1- cycl opr opanccar bonyl chloride, and an appropriately
funct i onal i &aslple&takie(asO@Mdaiom(1b)th Beppipfdle &Suent QEh XRIPatiplea
conmpound in _accordance with fornmula Il and an appropriate base, such
as, for exafpf¥ triethylanmine in an appropriate solvent, such as,
for 10exanpl e, dichl oromet hane. Scheme 2 wherein A is phenyl; and

12", R2, mgnd,n are as defi ned herei nabove. 15Step 1 Conpounds in
accor dance formulas V and VI can be obtained by treating a
conpoundSi nC Qmmomdsl areseorgantdwifoformulag VIIMAd WHE e b shtgiesddydilydirglyzing

commer ci al | ?611‘1%8 d ﬁgl:c%u;a c%mlthff&{nuﬁg(@@d Pito ﬁle@[)ﬂréél;bnd}% Eﬂ%ﬁ?ilc ac1d undel

appropri ate stituted cyclopropanating reageht, suc
exanpl e, et mﬂﬂmé Fadiigesee. athéhnilm hydwexidsinisehrdoranamshaphivsise: |f<é10éfed by
transition fRfifhtidnatidlay Spproptide Aci@Such EOFor effhple, 1N hydrochloric acid.

10 Step3
Compounds in accordance with formulas [a and Ib can be obtained by the treating
compounds in accordance with formulas VII and VII with an appropriate coupling reagent,
such as, for example O-{7-azabenzotriazole-1-yl)-N, N,N'N’-tetramethyluronium
tetrafluoroborate with an appropriate base, such as, for example, N-ethyidiisopropylamine

15  followed by treating with an appropriately functionalized cyclic secondary amine, such as, for
example, a compound in accordance with formula III in an appropriate solvent, such as, for

example, N,N-dimethylformamide.

Scheme 3
CH3 CII3
CHO
Step 1 Step 2 Step 3
P IX
Q
OH B{*\
Step 4 N-R,  Step 5
m —
XII
P p X
o 8]
/‘\\ N/\
N Q N-—R?.
LIRS+ gy SRS N
(R )n I/ic
XIv XV 1
H (&),



exanpl e, tetrakis(aceto)dirhodiun(ll), in an appropriate solvent,
such as, for exanple, toluene. Step 2 5 Conpounds in accordance with
fornulas %kbzﬁﬁ% MLl can be obtained by hydrolyzing CQEE Hﬁm&ﬂzs
accordance w %ornulas V and VI to the correspondi ng carboxylic

acid under standard conditions, e.g. |ithium hydroxide |n
tetrahydrofuraril net hanoliwater; followed by acidification with an
appropriate acid such as, for exanple4l I N hydrochloric acid. 10 Step
3 Conpounds in accordance with forrmulas la and | b can be obtai ned by
the treati n%ﬁ@ﬂp@é}dﬂdﬁudorpl AGGHE gia:pga i Heber d‘fc@ﬂcﬁﬁﬂl&yﬁl&v:}p{h bt 1ed3chn¥hitrbgend t h
an appropriate co ,Ng .reagen S or exanpl e

0-(7- azaben?&tr?ﬁ%@ﬂ% %‘§ﬁ?g ‘kﬁmaﬂﬁfm?éf?anethyluronlum

tetrafl uoroborate with an appropriate base, such as, for exanple,
N—ethyldiisggrqpylanine 15fol l owed by treating with an appropriately
functionali cyclic secondary am ne, such as, for exanple, a
conpound 5i n Agompruddmeecodatde Witiformula X dah be obtamedap prasipg dredperogiadtahent

such as, r \d £in P
is an anlno pggﬁgg#ﬁﬁgﬁgnghﬁﬁkﬁxékﬂ r%%mgﬁgﬁﬁﬁh%mtgérgg?ét | east
one ni t r ogemRpPrpripty base, spahds, forzxange, sm Iridedean aisam@laﬁﬁ@lsqh@nteiiuﬁia@ﬁoisbé
Step 1 5 Aeﬁm%ﬁ]ﬁ &rBruAR @&I‘bgmhé’\ﬂdﬁﬂoﬁ &, amd%] p%al@@'@n ARt Qltd@dy@@iq ]?y

treating an approprlately substituted al osphonat e, such

exanpl e, tr PFEIORIPE WER EEPHB D ik s ssneamly C%mar&ﬁhlwﬁliﬂaleéw@a@éwwsh as,
for exanpl eal®@gdi um hydride in an appropriate solvent, such as, for
exanpl e, tetrahydrofuran followed by the addition of an appropriately
pr ot ect ed aggegyde in accordance with formula I X, which is generally
conner0|ally—5vallable from for exanple, 10Aldrich. Step 2 A
conpound in Aa:@mm@ém@ecwdatm Withforgiuke 2carcheroblymedint teairedn byprenietgt i ng an

appropri at e ga/ ﬁﬂ{a&%&@h&t e aEafgxeélEmplé UGBt Bou1th:QhiuBN IR 28d an
tri met hyl sul'foxonhi umi odi de and an appropri ate base, such as,

exanpl e, sOAPRPIA BISE-Gechiap, TanFXaipile spumabtido geFRPTOPE TR FPIvERL UG ansr

exanpl e,15di grkpk! disbhii@XEARe, hiRieawrdle Bitidon o agkehpbinam RtordaneoR@OUNd
in accordance with fornula X. Step 3 A conmpound in accordance with

formul a X | ‘¥3HaKe obtai ned by hydrol yzing a conpound in accordance
with formula XI to the correspondi ng carboxylic acid under standard
condi ti ons, Step3

A compound in accordance with formula XII can be obtained by hydrolyzing a compound in
accordance with formula X1 to the corresponding carboxylic acid under standard conditions,
20 e.g. lithivm 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

25  accordance with formula XII with an appropriate coupling reagent, such as, for example O-
{7-azabenzotriazole-1-yI)-N, N,N"N’-tetramethyluronivm 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 III, in an appropriate solvent, such as, for example, N,N-

30  dimethylformamide.

Step 5



20e.g. lithium hydroxide in tetrahydrofuran/water; followed by
acidification with an appropriate acid such as, for exanple, IN

hydr ochl okj§@6hHAs23St ep 4 A conpound in accor dance wi porcasdmbass ||
can be obtained by the treating a conpound in 25accordance wth
formula XIl with an appropriate coupli ng reagent, such as, for

exanpl e 0- (7-azabenzotriazole-1-y1)-N, N N N -tetramet hyI uroni um
tetrafl uoroborate, with an appropriat® base, such as, for exanple,

N- et hyl di i sopropyl am ne followed by treating with an appropriately
functional i xeenwynd inaccoeiean dath yommia &Y csibehbtaised Hyoreaténgarphundin
conpound in accor danc I; l,at | vent,
such as, foarccmgan 1'{1] fe @%ngl B a?q{gql?tgraﬁgﬁggleag’%lﬂfggﬁlgtgﬁ%%%ﬁ%fﬁ?n
accor dance wdlhalfmprmhae ivwntcainh sefoobiempiaguetiyent eldaideng a conpound i n

accordance with forrmula X1l with an appropriate acid, such as, for
exanpl e, trgt‘ie goroacetic acid in an appropri ate sol vent, such as, for
exanpl e, ylene chloride. Step 6 5 A co gnl n accordance vmth
formul a i/ | % CUBRPUE BEFORREE F ”B\?”"{“Plé 9y bea Kdtipge wEwsrdahce

w th fornul @c@iﬂeMcé/\dvf&HfoﬁrﬂlkﬁXJW@lﬂfdnab}ﬁbphafely'fﬁﬂidtl@rﬁﬁiddZlﬂéhyﬂé da&ay)d@ si@h

ket one, such Qr . exanp dn;g ;‘;[g ]a% Oha 1h formul a
XV, in the Pr 85%‘5‘5 BF Y %CEBF%;Blr? t&" Bormﬁa e erpé‘asallé:ﬁ . *'such as,
for exanpl eapp&pdatum dhyhaiectagony, badhak arexahaple, laodnhnen 1p¢cesel:rw:®yd)fdca1 the
catal ytic n sl as,
for exanpl e q;%’r@si ce o a%a{t) lﬁl(éﬁﬁallﬁté’ %cgt&é e{lldaip ar %y?lfogg‘c{s‘fé &ﬁ\%t %ﬁﬁ/%n%or C)%\llﬂﬁlg
Aryl; Y19s ﬂmndgleﬂe\@tedtempﬁmumﬁonet hanesul fonate; and R2, R3, R6, and
m are as defined herei nabove 15Step glpehe £0Mpound in accordance with
formula XVI1 can be obtained by treating an appropriately substituted

al kyl phosphonate, such as, for e rrp/é?,H3tr| net hyl phosphghoacet ate

and an appropriaidBase, such _as.. A oo anpl e, sog dride in an
appropriate snt, _sﬂﬂh_l,a esx r? d"g Step 3
Y XVI ' XVII VI
0O
_Step4 \\g\N‘R +R3/[(NH Step 5
o
XXI
8]

\\QN"-RH
OXN\RG Ve
R3

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

15 Stepl
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



43 exanpl e, tetrahydrofuran followed by the addition of a conmpound in
accordance with fornmula XVI, which is generally comrercially

avai |l abl e exanple Al drich. Step 2 A conpou
accordancéﬁéggkm?gé%ula XVII1l can be obtained by treat?ﬁghggmwmmns
appropriate 5 cycl opropanati ng reagent, such as, for exanple,

ti met hyl sul f oxoni um i odi de and an appropriate base, such as, for
exanpl e, sodi um hydride in an appropr#ate solvent, such as for
exanpl e, dinmethyl sulfoxide, followed by the addition of a conpound
in accor dan&@mwett&aﬁlwlmudaafaqwéd bySheeiddiBon #Q cdmpanphuBG dafceagor dance

ccor dance WFEHRKGE RS ST EoBHE= Lot PUEBORAr R SRAPBCAYTT aci d

under st andard conditions, e.g. lithiumhydroxide in
tetrahydr of 8ten/ water; followed by acidification with an appropriate

aci d such aﬁ’cor\ﬁll\ﬁJuHc? PR ognceijh%ﬁgﬁQ@NIﬁ élpbeeb'ﬁfaglgd QUSHE%&Q“ ?ﬁo&g@pound

in accordanc ornul'a X._ X can tained by the trea
conpound’i nevslopwpHE RS CARRRLFUAS N f‘éaWI%“Wﬁfwl%ﬁo’ﬁﬂlﬁ%‘fﬁqe&tl‘ém’coupI ing

reagent, sugh@siate bAQE, s@éﬁaagﬂ&%xgnpi& deﬁﬁlﬁlb,@ﬂaélh bk ApRhpBatd sofddt; Meh as for
NN'N'-tetrarrethyluronlumtetr ri ate

ate, wth an
base, such g&mplegtimeysyfogide, @IEW?ST/ ?F %‘{‘}HPBBW EHPAE 1’%‘??‘8&%8‘: B
treating w rdamﬂl}(ﬁ([)[approprl ately functionalized cyclic secondary
am ne, such as, for exanple, a conpound in accordance with formula
11, in an sgggoprlate sol vent, such as, for exanple,
N, Nd| nmet hyl m de. Step 5 25 A conpound in accordance with
f or nul a 101 c Acampdrad olreenidiaet Wi fermaaci X gambecsrpetiinidiohais o ceroeed Wi ¢ h

formla XX chllaarﬁ@w@Pﬁﬁtgﬂﬁ Qe Othsdép&Ebﬁd%%Qb&@H@Mdm%Mﬁd&lcﬁs for
exanpl e, a conpound i n accordance Wt nce

of an appr opIIEEES. ¢-£AHEFTR Pyskexifs et %’&?laﬁ’%{wm% Gilwadby ﬁ"tﬁli‘ﬁ"%&” ‘ﬁé{l

copper (1) bgtdsiee ank §ddh &, foblaalecI N hydaaslorisdsaih as, for exanple,

N, N- di et hyl et hyl enedi ami ne, with an appropriate base, such as, for
30exanpl e, potassium carbonate, in an appropriate solvent, such as,
for exanpl est @,44 di oxane at elevated tenperature. wherein Ais aryl

or heteroar I hal ogen h I

each i ndepe% emP?un 3 SR SRR ‘?L I?MUHa 855{%% &wﬁéﬁ b&%%qﬁ%m#gcgg& F%(f;re
or Qand R amoe1dbtm= with Sopnle ByX W&hd? @h@p@tawdplmbma%@ syghtah ferigeen@ioidrens
to which th az‘%e%z&ﬁe}z@igh?g) AR N 9&%@@;111%&9111&@{1&@05@1a{sem%ed

het erocyclic rin I ndependent |y aryl, heteroaryl, C, -
apptopuate base, such as, for example N—ethyldusopmpy]amme followed by treating with an

20  appropriately functionalized cyclic secondary amine, such as, for example, a compound in
accordance with formula I1I, in an appropriate solvent, such as, for example, N,N-

dimethylformamide.

Step 5
25 A compound in accordance with formula Ilc 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 (1) iodide, with a suitable ligand, such
as, for example, N,N-dimethylethylenediamine, with an appropriate base, such as, for

30  example, potassium carbonate, in an appropriate solvent, such as, for example, 1,4-dioxane at
elevated temperature.

Scheme 5



Céal kenyl , C3-Cé6cycl oal kenyl, or arylallcenyl; nis 1; and R2 and m
are as defined hereinabove. Step 1 10 A conpound in accordance with
formula I/ obt ai ned by treating a conpound in

W th fornuv*’&z@%ﬂ;\z/fngt%h an appropriately substituted boroﬁ?@@%@gﬂlﬁﬁzs
accordance with forrmula XXl I, such as, for exanple,
4-(4,4,5,5-tetramet hyl-1, 3, 2-di oxabor ol an- 2- yl)-1H pyrazole, in the
presence of an appropri ate transiti ometal catal yst, such as, for
exanpl e tetrakis(triphenyl phosphi ne)pall adium (0), with an
appropriate base, sygh as, for exanple, 15potassium capbonate, in an
appropriate sol veni i such as, fer—@gxanmple, 1,
di met hoxyet hane7wg E va&ﬁﬁ erat tgfeel
heteroaryl, or | oal I s )t_ and

her ei nabove. Step 1 5 A conmpound in accor dance Wi
be obtained by treatjxng an appropriatel y substi tL( I—}j

phosphonate, such as, for exarrpl e, trinmethyl phosp @noacet ate and an
appropriate r

appropriate ‘E"%ﬁsﬁ%ﬁ a%l%l Ejeﬁm ¥%>ﬁ%g%n%i ]11%98 thﬂ%ﬂ%r 'fﬁl% ﬁﬁa%h\l/ved
by the addi mlﬁqmldelﬁtiyaﬁ Caﬁp@%r—ﬁéﬁ@l‘y “éle;blstRi uswe&ylabrdémddem poth
accordance it f QP *dnuwp o ange%ﬁalnhoxaeqm&cagalc kofether

avai lable from "for 10exa ric conmpoun
accor dante Rifgrm af%ﬂ%headmoeaw 1 &8t Bl A éﬂenﬁydepﬂaeeﬂ hegpraanyl, Co-

appropri at eceMehy/P R AREBRAIKNG, bRy, §1ANaRAR? afddh 2@ %AdHBh&s,

trimet hyl sul f oxoni um i odi de and ‘an appropri ate base, such as, for
exanpl e, sOMFYRPIFdride in an appropriate sol vent, such as for
15exanpl e, dimethyl sul foxide, followed by the addition of a conmpound
in accor dange gth formula XXIV. Step 3 A conpound in accordance
with formul can be obtained by hydrolyzing a conpound in

accor dafn¢e Mictihpouod mab@rd@ey with férlmeladdr vae bpamdicd by ceatibpxyompouradn d

under standgr, Qd%ggﬁfﬂgfo%lﬁzﬁix w?ta gb ﬁ%o%ﬂ!gk‘l sﬂtﬂ{i@&(to‘?&u‘{]&lm in accordance

tetrahydrofuran catron wt ppropriate
acid such asith fommleX%QHmueh as| i drpdplo it 415i Setetsagriethyl-1,3,2- dlox%ﬂfmlOlan-?--yl)-ll"I

pyrazole, in the presence of an appropriate transition metal catalyst, such as, for example

erei "~ aryl,
m arevds defi ned
forrrul a XXI'V can

tetrakis(triphenylphosphine)palladium (0), with an appropriate base, such as, for example,
15  potassium carbonate, in an appropriate solvent system, such as, for example, 1,2-

dimethoxyethane/water at elevated temperature.

Scheme 6
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Step 4 A conpound in accordance with forrmula I/1c can be obtaincd by
the treating a conpound in 25 accordance with formula XXVl with an

appropri at reagent, such as, for exanple PCT/GB2008/050723
C)-(7- aza‘ﬁ%%@g@ Jgg%l eThyl)-N, N, N N -tetramet hyl uroni um 3

tetrafl uoroborate, with an appropriate base, such as, for exanple,

N- et hyl di i sopropyl am ne followed by treating wth an appropriately
functionalized cyclic secondary am ne4> such as, for exanple, a
conmpound in accordance with formula Ill, in an appropriate solvent,
such as, fowh&XARP! &y, NidbardQr dycroatihlyh fsQf MK’ d€, and Whkre as defined

2009/ 024823? ‘PFSBZOOB/ 050723 46 wherein Ais aryl; Y is halogen or
trifluoromethAME8Tt f onate; and R2 and m are as defined herei nabove. 5
Step I A conpound in accordance with forrmula XXVIl1 can be obtained
by treating 2 gorrpound in accordance with formula XX with an

or ganonet al gt eagent, such as, for exanple zinc(ll)cyanide, in the
pr esencesof Aa;nma:pmpd oprdoataacetwitifgimulagiKIMetme cotinad ystreatiza polapraepriafelyr

Systam - suchBaT AORTRRBMBINL AL ki Bble whQudfls ARRERRELRLR 5O aN¢
t enper at ur eaPPStpéﬁie base, A%@ﬁeﬁ@f@ﬁ%ml% S@@@Wééﬁ*ﬁ‘c‘é APRDPTPOTIP FANCRL Tuclk#niobe

obt ai ned bYeﬂ}ﬁgfe%ﬁ‘eﬁr&}gﬁJﬁu‘l @@Bﬂ@d‘mhé RAIREE Aol @ﬁ}ﬁ@p}%ﬁﬁuﬁsﬁtﬁﬁy hidehyeMh |
to the correspond |{1¥g]?am de_with met al catal yst 5f or

exanpl e hydRiCEIEF ﬁw%&‘ﬁh%&e?&%?“éﬁkwrlﬁlﬁ@w o, B
bi s(di mgphyLphgephidpit o- kP)] platinum (11) in an appropriate sol vent
system such as, for exanpl e ethanol/water.

Step 2

A compound in accordance with formula XXV can be obtained by treating an appropriate

cyclopropanating reagent, such as, for example, trimethylsulfoxonium iodide and an

appropriate base, such as, for example, sodium hydride in an appropriate solvent, such as for
15 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 1o the corresponding carboxylic acid under standard
20  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

25  accordance with formula XX VI 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 III, in an appropriate solvent, such as, for example, N,N-

30  dimethylformamide.

Scheme 7



Alternatively, a conmpound in accordance with fornula |I can be

obt ai ned by heating a conpound in accordance with formula XXVI1 in
t he prese trong base, such as, for 20exanpl e,

hydr oxi de%‘?ﬁ@é{(’%i’%ohm such as, for exanple, tert-bu?gﬁgﬁﬁgbﬁﬁzﬁe 8
wherein Ais aryl; Y is halogen or hifluoronethanesul fonate; and R2,
R3 and mare as defined 25 hereinabove 47 St ep | A conmpound in
accordance with forinula | can be obt#i ned by treating a conmpound in
accordance with formula XX with an appropriately substituted
conpound, such asg for exanple, a co ound in accordancecwth formul a

XXVI11, in the pfigsenoe of an appropfiYare ]§tran5|t|o IthaIyst
such as, for rrpl éﬂl‘b“ol}.’)peﬂ@(l.l) @a de M, TH 2¢84i e li ‘Yand® such
as, for exanple, N, N-dl net hyl cyclgkexane- 1 2 d| am nesfmM th an

appropri ate bdse, X§uch as, for exdMfpl exypot assi um cafbsmatg, in an
appropriate solvent, such as, for exanple, 1,4- digxane at el evated
t enper at ur evhergod ieyliab ﬁéﬂelpg‘-‘@ff’l triflsorprigteanesulfanates al@lf’f aed B aretapdedingrt hod
for treating@adiysorder in 10 which nodul ating the histam ne H3
receptor is beneficial conprising adm nistering to a warm bl ooded
animal in need of such treatnent a therapeutically effective anount
of at | eastswne corrpound accordl ng to fornula Ic, or diastereoners or

enanti oners ere eutl table salts of f rmJIa
e O et e g B R ey e S ah 6 By G NN

15At | east @mdammﬂmmmmwnmdaganemvmmhleﬁgmmuchad for Exampleb, or Ic
may be used; tc?[ )t rae iShed reseme or%%gapoIo San dnSLI(())I{]Setg.)lr tdl SO Seo! | n which
i nteracting” W DRy hiPs PR e ng enefrdial. ,&t °} east
one formul ateﬂtale(taphensbphomhnﬂemal@dmpldOhull arragpmm“l@he s@xahphten, wehassfef ul to
treat digeasgsyioin i ERRbARS! MOURd RUBEG, t he peripheral nervous
system the cardi gvascular system e pulnonary system the

gastroi ntesti nal system or the endocrinol ogi cal system 20In one
enbodi nment , ,ﬁ 21 east one conpound of formula! nodul ates at |east one
hi st am ne receptor. I n anot her enbodi m,? % at | east one
compound of PH?H?HPdaB“F“éPOWBQfﬁI“’éPPé%maLPIF"élé’ﬁf)btﬁ‘ﬁ%*ﬁéf XA PR LCIROYE R ot or |

accordance with formula XXVII to the corresponding amide with a metal catalyst, such as,
15  for example hydrido{dimethylphosphinoous acid-kP)[hydrogen bis{dimethylphosphinito-kP}]

platinum (IT) in an appropriate solvent system, such as, for example ethanol/water.

Altematively, a compound in accordance with formula I can be obtained by heating a
compound in accordance with formula XXVII in the presence of a strong base, such as, for

20  example, potassium hydroxide in an alcohol, such as, for example, tert-butanol.

Scheme §
O
N\ N-R_
Nep2z + R 20 Stcp] L'e[m
G
NH;,
\\ ,NH
Y XXVIII

wherein A is aryl; Y is halogen or trifluoromethanesulfonate; and R2, R? and m are as defined

25  hereinabove



In yet another enbodi nent, at |east one conpound of formula Ib

nodul ates at | east 25one histam ne H3 receptor. In still yet
anot her n;ﬁgq_ JRRlsa; @t | east one conmpound of formul a |9 %?60%%23“
| east one |s am ne H3 receptor The terns 8 I"at e™,
"nodul at es”, "nodul ating”, or "nodul ation", as used herein, refer to,

for exanple, the activati on (e.g., agonist activity) or inhibition
(e.g., antagonist and 30i nverse agoni%t activity) of at |east one

hi stam ne |1-13 receptor. I n one enbodi nent, at |east one
conmpound of {eg rrul al is an inverse agonist of at | east one histam ne
H3 receptor anat her | east one conmpound
of Torml o PaopeouhinanauE Ry dnruR G b oorakS HERRELTRE ©o13

receptor. accorddmae wel foargd hﬁrwmrmmjmpemﬂy satstithtedstmpond, woimpofond of

formula I bis_an,ihnverse.agon e his .
receptor. SPRTRETORPRPIIHEEH %armce lfa%lmu?aﬁvwillltlée s‘%sgng%lgpagsﬁ%%ﬁﬁ of
fornmul a Bc irsnsiinn inpvlerslystagdnissior ehmplt, chppas(l) iohde, Witlst autiiielidagd, such
receptor. . as, for L)& B% ﬁedflmx%[};?%fo ier1 951a1]n§1ﬁ%thg£'§p %ﬁﬁpcgyzﬂzg sQJh as

formula | is’an anaonlst 8] ast one hista eH3rece
| n anot her &ﬁﬁ@mphemassw creonate. D HEAPEORTRR AN Suhos gl f’éarrl@leulsﬂ an

antagoni st @iy At L faftmMARuAI Stam ne H3 receptor. in yet
anot her enbodi nent, at |east one conpound of forpula Ib is an

ant agoni st of atATWaEDesiRE thsinyention felivgeiqddo ¢ melbpd foF treating a digopdeg i | | yet
anot her 1enba;dicma&ufana& the @R&Hine M I&Q;Ef&QéJﬂihdeﬁbfal $dﬁi’pﬁblh@adhﬁm$tém@ﬁb 4 nver se
agoni st of at @ast one Ih| stﬂ e recel t or ‘:‘1@ %t % nIe I
provi des a NATHUECFGTTHdMRr 535‘”&}@?8%‘3 TR €1 Fr%lé{‘iﬁ”a‘%“f’h e
function of m&tcoin@(aﬁaﬂ aannrﬁmgltcsﬁnﬁrmlerﬂe dridiagteceptsoir chastidnemerhireif,al

conpri si ng d maceu 1ca ntgpﬁalae afltwafrfmmp.]llaqg ?%as?eteo]mem or T:nant?o%l rsqhewolf' or

treat ment af erapeuti ca PiVe & ne  cénmpound
accordi ng t oiftoestidref., I a, ie. I n yet anot her

enbodi mgRt, at lﬁﬁ%&t n@&%%&'&gmheﬂlc@&momlﬁa%t & 1d REyB R0 k&

I b, or I'c may be used I cament oné conpoun |n
aeor dance wptferaenef candltmnas gr, disppslers d whieh ingipctig “ﬁbéﬁmﬂweﬁ%wptat is

| east one apdRiHAIURELMAL SR¥GEBNI [ X @BTRE RIcYmAdth @hYTER 8x LHpROsARES! to treat
i nclude, but are not limted t for exanp| arthritis, sklngrats

e,
organ transpPetS’ GRS P eHS S&ﬁfﬁﬂbf"éafm @é’d fvopss ey it ceritoxassd
vari ogs al | e;rsgtﬁe?e pﬁmFim;sSyaad thd gast&aﬁesm%s@tsteingaﬁe emzﬁnmwgpﬁmdem n
accordance wt or nul a treat at
oot o peyehitapr R Els: BesRipasiy ShbyRF R s i egt B
i ncl ude, bubisame @8teckiton ted to, for exanple, Psychotic D sorder(s)

and Sehi zophr eni o RBOLAGG R o S ndpmrb 0 AN R Bl RALL L Ve

Di sorder(s), Delusion sor ter otic
Shar ed Psychueeinge BBseemer (s), and Psychotic Disorder(s) Due to a

General Medical yet another embodiment, at least one compound of formula Ib modulates at least
25 one histamine H3 receptor.
In still yet another embodiment, at least one compound of formula Ic modulates at
least one histamine H3 receptor.

1 (L

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
30  inverse agonist activity} of at least one histamine H3 receptor.
In one embodiment, at least one compound of formula 1 is an inverse agonist of at

least one histamine H3 receptor.



30Condition; Denentia and other Cognitive Disorder(s); Anxiety

Di sorder(s), such as, for exanple, Panic D sorder(s) Wthout

Agor aphob j.¢c..Disorder(s) Wth Agoraphobia, Agora i y ut
Hi story ok‘?%"ﬁ?’@i %%order(s) , Specific Phobia, Social gﬁ@@?}g@%%%
bsessi ve- Conpul sive Disorder(s), Stress related Di sorder(s),
Posttraumatic Stress 49 Disorder(s), Acute Stress Disorder(s),
General i zed Anxiety Disorder(s) and Gneralized Anxi ety Di sorder(s)
Due to a General Medical Condition; Mwod D sorder(s), such as, for
exanpl e, a) Depi£sshMembb Qe af k&) or(e'cﬂﬁbd:!ﬂdi Bilfodatita IR Rtan mvaﬂ;a@dm;t@f for
exanpl e, j or Depressive D sorder(s) and Dysthym c D sorder(s)) b)
Bi pol ar Depﬂ‘@é%io’éer?“séaﬁ‘a}’“’o[lnﬁ”'eﬁ@l‘ar Smani a, such as, for exanple,

Bi pol ar | (whi chh yetgbthei@sibodititnt] 8 1eB@bnd doibérd ofiﬁmﬁd‘ftﬂﬁﬁ m\ﬁ]ﬁv’ﬁlsﬂmhﬁf,

depressive m xed. e and Bipolar Il, ¢c) Cyclothym ac's
Di sor der (s)9 q%t‘ﬁ@?i’)“%ﬁ%“%%%ffﬁ%ﬂs) Due to a General Medi cal
Condi ti on; Sl eepq 0l yerrad@hicf sthbodsnkmt) adsyst dno corgpoanidféormniadcio heipsayse
Di sorder(s)a UsL ka ¥easFt'o£Sf%1 tamm?ﬁ??e@éjt' n I nfancy, Chil dhood, or

Adol escence®® P helPUdi Ry, but Hed to, for exanpl e, Ment al
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Agoraphobia Without History of Panic Disorder(s), Specific Phobia, Social Phobia,

Obsessive-Compulsive Disorder(s), Stress related Disorder(s), Posttraumatic Stress
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25 At Ieast one of the above psychiatric disorders is defined, for example, in the
American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision, Washington, DC, American Psychiatric Association, 2000.
At least one compound in accordance with formula I, Ia, Ib, or [c may be useful i) to
treat obesity or being overweight (e.g., promotion of weight loss and maintenance of weight
30  loss), eating disorders {(e.g., binge eating, anorexia, bulimia and compulsive), and/or cravings
(for drugs, tobacco, alcohol, any appetizing macronutrients or non-essential food items); ii) to
prevent weight gain (e.g., medication-induced or subsequent to cessation of smoking); and/or

iii) to modulate appetite and/or satiety.



Deficit and Di sruptive Behavior Disorders include, but are not
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{(GBS); and Chronic Inflammatory Demyelinating Polyneuropathy (CIDP).
At least one compound in accordance with formula L, Ia, Ib, or Ic may be useful to
treat at least one Neuroinflammatory Disorder including, but not limited to, for example,
25  Multiple Sclerosis (MS), which includes, but is not limited to, for example, Relapse
Remitting Multiple Sclerosis (RRMS), Sccondary Progressive Multiple Sclerosis (SPMS),
and Primary Progressive Multiple Sclerosis (PPMS); Parkinson’s disease; Multiple System
Atrophy (MSA); Corticobasal Degeneration; Progressive Supranuclear Paresis; Guillain-
Barré Syndrome (GBS); and chronic inflammatory demyelinating polyneuropathy (C1DP).
30 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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Al zhei ne¥ s digpidergpspchiatric disorder, obesity disorder, eating disorder, craving disorder,

neurodegencrative disorder, neuroinflammatory disorder, Attention-Deficit and Disruptive
Behaviour Disorder, and/or pain disorder described hereinabove.
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
30  autoimmune disorder, psychiatric disorder, obesity disorder, eating disorder, craving disorder,
neurodegenerative disorder, neuroinflammatory disorder, Attention-Deficit and Disruptive

Behaviour Disorder, and/or pain disorder deseribed hereinabove.
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20 disorder, obesity, pain, and Alzheimer’s disease.

In another embodiment, at least one compound in accordance with formula Ib 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.

25 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

30  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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neur odegenerative sor neur ol ammatory di s ré%r,

At t ent i on- De'fdsi, etteaiieh defiey ‘Ylwp@ hoyigitBEdezder o, apl 4hdeers dsadtor pai n

di sorder in a V‘%ﬁ&v&l ﬁg&ﬁ%ﬁd&ilﬁ@{ pmﬁ&b@@%&ﬁﬂoﬂ&i zﬁ&’d?alﬁg étP%l}ﬂu'Ibga%d?ﬂéa' d
animal in need of such treatnent a therapeutically effective anount

of at |edst tl@%*ém%a]?ﬁw%an%w%ﬁeﬁge%m enehitivadefigient IoBRz@PERIaS ur t her

enbodi ment  pEEYIdpRE ShAiryTekdich deBic Hyp@adil BOdiRkdel, @RS lan®A RhAMEQ) dHIMBE
di sorder, psychiatric disaor

obe |t di sor der eatln or der,
craving di sor derAstﬂlefaWa@a@ﬁwa&w o & gPgwd acoputinedp Ap ﬁﬁ%f%%
di sorder, Atrbatmiént ofut [Ded bfd disoRiBtheldbted g togeitiBedeiivie i schk@aretier , and/ or
bl I e e TR TN R
amount dﬂ 15at |‘es8levonferticoapmdmangraoddes s pgnpvandfaoeondihgato Farmula Ic for the
e e g b RO Sl B P Loch 2B cch BB

disorder romcognitive ciert in schizo
nar col epsy n@rbté@nsx,ybes@x,ﬁ@qﬁmw@ﬁd@fyp@rﬁqm%y@w@ctpmv,iapsl/Aah@@ﬁoﬁefkseasaai n,

and Al zhei mer’s xgktﬁl%tsﬁrﬂllepelﬁbo\ﬁ@l{eﬁ? ﬂ%\@&gggon%hﬁ@cwuﬁ%@bﬁiuﬁg for the
adm ni steri ng to sai'd animal in need of such treatnent

t her apeut i c#P3entpfabepst g divistanicleesed Ham pogaidive defiaies in %ﬁ%ﬁwa and
accordi ng t ahemerd @schse. Yet anot her enbodi ment provides a

met hod for treating at | east one di sorder sel ecte 0g nitive
ot 1 oi ent i n sehfoahFuIEL o A BRSUoT SRSy o dprbfit On TaerrE
hyper act i vi bfat thas ofickiisordepsietted fitral cdihitine datieiehtsn sthiggmediaiatd Alzheimer’s
marn}bloodeg animal, conprising adm nistering to said aninmal in need

of such treafnent a therapeutically effective anount of at |east one

25 conpound accofedimmget @ntodimentipsovidas 2 Gtripbindyedordngde hemule ipbdibrent
provi desysa H?Jnﬁ&ﬁ‘ of Rfeadt Bl%acﬂéoﬁg%s%fect&?ﬁ‘éﬁ cé?gﬂﬁvgéle%%ﬂ% seBBd Bk dnd r OM

cognitive deficient in schi zophrenia, narcol epsy, obesity, attention
deficit hypéfiZemens diseai sorder, pain, and Al zheinmer's disease in a

war m bl ooded aniy@lsin dﬁ@fH&rehlﬁbcngen@-ﬁ%lﬂés%tc&hbdﬁgd §Ror8Rk & FARhIBIC fér raheneed
of such treatnment a therapeutjcal fect]ve anount of 30 at | east

one conpoundcHBEH P! FESt O C?i‘i%dﬁiﬁe]%}CtF%ﬁOI‘Ac%P’iﬂl"‘f defigient iuyei PSR Akht
provi des a medhbied§Qfeader eating at |east one disorder selected from

cogni ti v def|C|enH in s hi zo ni a co e obesi t attention
deficit Ryper acttVIFHe BFH@(WKE%E?#mO ﬁ@¥ﬁ§ m§aﬁfé@%§% ina
war m bl oodedzsamrrmth;am@rqmmdsn olgsity disorder, eating dlsordcr craving disorder,

neurodegenerative disorder, neuroinflammatory disorder, Attention-Deficit and Disruptive

Behaviour Disorder, and/or pain disorder in a warm-blooded animal, comprising

administering to said animal in need of such treatment a therapeutically effective amount of

30 atleast one compound according to formula I,
Yet another embodiment provides a method for treating at least one autoimmune
disorder, psychiatric disorder, obesity disorder, eating disorder, craving disorder,

neurodegenerative disorder, neurcinflammatory disorder, Attention-Deficit and Disruptive



55 adm nistering to said animal in need of such treatnment a
therapeutically effective anount of at | east one conpound accordi ng
to formul avd 009024823 Anot her enbodi nent provi des a net hpdr/katooknmaisi ng
cognitive deficient in schizophrenia in a warm bl ooded ani nal,
conprising adm nistering to said animal in need of 5such treatnment a
therapeutically effective anmount of at | east one conpound accordi ng
to formula I. Yet another enbodi ment Provides a method for treati ng
cognitive deficient in schizophrenia in a warm bl ooded ani nal,

conpri si ng Bemvienr Siserden gndfas pyia didordaiimavarineblopdethnpfial. soreprisingeat nent  a
therapeut i C@Lrll;a{st&ing%m\égmgpmwd oPlucRbedf@Sh tll%%é}ﬁ&ﬂ?%agveaa%ﬁ)ﬂtgf ng

to 10fornula Ia. Il yet another enbodi nment provides a nethod
for treati mjleesgn mpewndatcowiingrie formulslehi zophrenia in a war m bl ooded

ani mal , conpri sikplya gl ShiRtinlRe: dr&ikh Ge@B ABkcalify HREH oRf audoifhne
treatnment a, therapeutically effective ampunt of at | east one conpound
accor di ny t HSrEHpepchiaf 5118%%%} obesity disprere $HPS EIPESHCHERE I des a

et hocblI fo <r:| ﬁdﬁﬁﬂ@ﬁﬁgﬁ@giedragr,wgmdﬁﬂ&rﬁm@*y dis&_damm@@hpﬁmitapd ]]Tilsraptive |
war m bl ooded .ani mal., conprisi.ng. adqm.ni stering to.said animl in nee
o Such v oSTRBAE it o Lt DT 1ot PR e TR | enot | one
conpound acglafidstertng twsafdanimal @ nkal. of Anb trimemene arthodpawaaly pif@iuvedesua of

nmet hod for &tgeggtoglp&mgg&%ia (%-Jir@t@fo\ﬁ’%f mbbl ooded 20 ani nmal, conprising
adm nistering to saird ani nmal I°n neec] of such treatnent a

t her apedfi cal | y Aefefadtithrecrshvdiument rodvides 2 inethsd foomatinmtset nek aavgonedicng
to fornula (!liso,rder, psychixg"itz dé&@%?@%&g@%ﬁ%él{@lﬁﬁg cmo?%&‘,gﬁ@ngdi%ﬁé?pd for

treating obesity I'n a warm ( ani mal ,” conpri sing adm ni stering
to sai d ani frfod¢gsngidive digtrdgyehronfaantien diserdehatitapeuPsicdprdDisrpiast i ve

amount of  aBe@aFDIRAR:, GRIPPHAdis@8G R Hiviieh-B1QdELI R oprisingdSt i |1 yet
anot her enbodi.nent provides a nethod for treating obes|ty in a vc\)/grm
f

bl ooded ani HEISEE K 2Lk FEpahidmee o f4sh I 2 STeRrUaFRINEITCNYP Fmourt
such treat nRndastand hafpaprRutdoaady foehliert i ve amount of at |east one
conpound accordi,n

. g 1tct)3 be 'm'”ta lv; : t d-fAtlsztttillcrl ];u (E n I ‘Ser}qucit%ent

provi des a et hHOPGFEPUBET Ry Ead et i R Bl YE sy AR

conpri si ng fdncognsiveddfingnitioschaodhreaii medolepsy, siedty, ofentndbfidtihgptasnty a

therapeut i C(%Lolrtyer, 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

20  compound according to formula L.

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

25  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

30  atleast one compound according to formula Ib.
A still further embodiment provides a method for treating at least one disorder

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

hyperactivity disorder, pain, and Alzheimer’s disease in a warm-blooded animal, comprisin
yp » paln, ;



30 effective amount of at |east one conpound according to formnula Ic.
Anot her enbodi ment provides a nethod for treating narcolepsy in a
war m bl ooded 2@0@}0?_@ conprising adm nistering to said ?Ekﬁ%oo‘sﬂaﬁﬁf)d
of such treatnmént a therapeutically effective anount o east one
conmpound according to fornula I. 56 Yet anot her enbodi nent
provi des a nmethod for fteating narcol epsy in a warm bl ooded ani mal ,
conprising adm nistering to said anin®l in need of such treatnent a
therapeutically effective amount of at | east one conpound accordi ng
to formla h@niniStidglto yefanam0iniREd Eehadtanat a peoyiutesy afasihaduior
treating narcol ep n_a war 5.bl ooded ani mal, conpri sing

admi ni steri ﬁtaeaftc?lggqna’méf jaeorame o fURa i “syuch treatment a

t her apeuti cal | y sbheciibedmampronidesof maliodlfeasitingnegndsapdidiza: imccor di ng
to fornula | lﬁlz hrcma 1naw§rtm l!nll)odfc rntirga r %rrlt?s%gﬂl a{é%%ste% g %Isgggmﬁalrr?ﬁqugf for
treating naf core i A E Al bl ooded  ani

adm ni st éri agh tr@atrsa:t dthamaparatally ﬁ‘feme‘@dmmﬁntsﬂ@ﬂﬁaﬂroeactomnltndaccordmﬂ 10

t her apeuti c?dnl_‘ ffective anbunt of at |east one conpound according
to formnul a igAnot her enbodi nent provides a nethod for treating

Al zhei mer' s di sé@saoihar enbadimant phyivisetremicthns fprieating s pgmitive defigient in

adm ni st eri Qb9 e ifla @Qﬁﬁ@hodcﬁ'mﬂﬁﬁdﬁoﬁ‘l&1§Mm§rﬁ%§1%ﬁﬁld%lmalmneed of
t her apeuti cal I¥ ef fective ampunt of | east one compound accor di ng
e

to formul a puchireatment ”{E%]("‘d&%lii‘ﬁﬂﬁé?ff%w{?&moﬁ%ﬁf At hig PP HOSPRHBE RGP B
treati ngoAl za@iulger' s di sease in a warm bl ooded ani mal , corrprl si ng
adm ni stering tq alda ch.treatne

15t her apeut i cal Isy1 &f'raY ﬁi‘\%!"ﬁfﬂﬁ%‘ﬁ?m‘ﬁ?eséfne%%‘lﬂ rgas %Ggﬂ’ﬁ%%q?gm%%r di ng
to fornul a lscﬂinzophremam Stwlmlnl-b]y@ied aﬁ@ﬁ!h&mpﬁs’iﬂig)ﬂmmﬁmﬁmpt@mﬂdﬁmalan netihdd
;3:11 ;r gtateL :’]%ugcﬁ% 8atn§%1t ghelapeuhfa?laggecl[we dqmoF ogn tl?ea %ge (?0 mg)()lfﬂ%cdord%%@” s ng
t her apeut i canhylaéf f ecti ve anount of at Ieast one conmpound accordi ng
to formisa | b. A shidnef UeilenGRELL TRBbo LKL RS oBRE IR A
treating Al zhei ner ldl seaseﬁfelrll a war m 3 ?ngﬁlrm ccr)lrrprl si ng
admi ni st er i AAZeRII IHaa’ﬁﬁnhhlpoqeﬁalh’é@dcoéllpi1%’2&:%4“@(‘%%’5%&?@‘%“““ in peed of
therapeuti calch}aeﬁ.il&ﬁgmel\éﬁeuamy BifecBic AAlouht@8SlcaBRBe SAPRRANEREEAs di Ng
to fornula Ic her enbodi nent provi des a net hod for
treating at f®MtR&n deficit hyperactivity disorder in a warm bl ooded
ani mal , conpri si n@atl&ﬁiﬂﬂlﬂi’ddﬁﬁ@fpl&gdeé@nﬁﬁhbtﬂfoaﬂéaﬂﬁé obleﬂtyﬁteﬁdatﬁlf-blﬁidé‘d’l

treat me a t.herapeut.ic effective. a ast one co ound
hcor o g + 8P arins Sty sl ot b ST bR i

for treati ngffativemtouanf ddébint cdmpperdactordngty fainglak.der in a

war m bl ooded ani 0 I need
of such treatnen f@!}mﬂﬁleérng%gﬂten%a%m Q#I?t é‘%ﬁo{}g&ag Oﬁﬁgémm bledé)gqtd one
conpound acewmdi ergpprising whnvistering 40 saganinjal ipaecdphoichiseatambotimpstically

provides a @R’écﬁ@éjan{ogﬁt othInglgt' oﬂgc@%ﬁ@tahmlﬂqs kdrhtia 80 hyperactivity
di sorder in a warm bl ooded ani nal npri si n(F_:; adm n| stering to said
€

ani mal i need o?tﬂféfa@ﬁoti“fléaﬁ?@ﬁ%ﬂt5}%%@19819&1 Hratipg eleriyde p V& M™anount
of at | east nREGJGHFRD biHh:HEE RnthiRtetink @ Rl itMainlnBad of such treatment a

therapeutically effective amount of at least one compound according to formula Ib.
A stilt further embodiment provides a method for treating obesity in a warm-blooded
animal, comprising administering to said animal in need of such treatment a therapeutically
30 effective amount of at least one compound according to formula Ic.
Another embodiment provides a method for treating narcolepsy in a warm-blooded
animal, comprising administering to said animal in need of such treatment a therapeutically

effective amount of at least one compound according to formula I.



57 A still further enbodi nent provides a nethod for treating
attention deficit hyperactivity disorder in a warm bl ooded aninal,

conpri si ngu& ',@hﬁserl ng to said animal in need of sucpc*b%%%%tma
t her apeutica eftfective anount of at |east one corrpoun accordi ng

to fornmula Ic. 5Anot her enbodi ment provides a nethod for treating a
pain disorder in a warm bl ooded animal, conprising admnistering to
said animal in need of such treatnent56a therapeutically effective
anount of at |east one conpound according to forrmula I. Yet
anot her enbodi WB‘Bﬁan@thQ\éh‘l@&ﬁmé‘nt ﬁﬁblﬂ&di nﬁdﬁfodﬂ"dﬁ@xﬁith@@m@ol@@j"iﬂad\ia&ﬁ}l’ der in
awarmbloo[ﬂ%(g fﬁ ri.sin msterllng éo saI animal in
need of such®tFel moma“% FREYS S%%F‘T‘E?aé‘? e LIV FABUAL? of at
| east one cibepeutidlpetodiamgutt of a‘tdmsmmea:ohqaound accmdm§td ﬁoimlyaetra anot her
et B OV S gL DAL, LLARL L N B ROLARL
conp Adni ni s aoanr e

war m bl ooded ani ma ter ng b n “need
of such §r e@QQMallimalimeprdenya wfsfid enimelen mgfﬂuciotﬁeamenl@ast one

compound acagAAA BrR T bix ks Shddhpbii LA ETPRGRIERL br ovi des

a nethod for treat isorder in ani nal ,
conpri sing adni v‘hSﬁﬂéﬁﬂlﬁgﬂlbedl@aﬁt@waﬁﬁwmmqﬁl foyarseting margelentsy ragtent a

t her apeut i cabddxd ﬁmﬁ%fngem@rmﬂnﬁm%a Rlsaill 6ARE1 iPRR4 SANRPMAGhALCLCOr di ng
to formul a one enbodi nent, the warm bl ooded animal is a

manmal i an staeeweé%tdllmff%fmeﬁewaaifﬁ 8t o7 hrPEd psordmg o @iatibice, hunans

and donestic anmadae ,emetﬁlherﬁ§1,ovif:!&ra I@a@awdleeatﬁlgg%elﬁewdiseada@h NRLEes.
20ln a furt ﬁ,gnbo i ment.,. e. war.m i

animgl .is a human.
Anot her enb ?ﬁ Hy™ 0891?15:%%«% RansrsEe § fs"“a a‘&%ﬁ?ﬁ%ﬁ‘g‘rg of HeEBBIEhce with
formul a | |m1e1’aﬂteﬂicapyeffecnve amolfe bf A hadt bercoeptiod kaenlingps oudes t he use

of a conmpound i C W|th foormul.a l.a yet
anot her enbodi rrgﬁ?angtg%r\? ggaem%glomesa eﬂmd fmrtrlﬁ%lﬁgﬁzlh%%%sé%r gsgﬁ%%

f or mul a | b wmmtﬂmda-‘b%ylimal Compﬁsmagﬂministermgmhed alemjomqwmitsu@rtwmetsa t he
use of CO Rkl %ff’e&‘hg LR B M Be%HEEJ;ﬁd L& old ?agtré‘l%{ﬁﬁé’la

Yet an even urt er i ment prow e use of "a corrpound of
formula I, la, PBlygenaier prebadimeptpsoviden g mgbedfoptiegtingAlasdne asisense ar

use int her@ﬂ)ﬁ blooded amnﬁﬁ CUI%ﬁl‘ilsuhQiﬂﬁlnﬁtenﬁ shi€ E1Hﬁ1alt11h§€e§-9ﬁ’ nctPtkeBhent a
i ncl udes "prophyl axis” unless specifically indicated to the contrary.
therapeutically effective amount of at least one cmnpound according to formula Ib,
A still further embodiment provides a method for treating Alzheimer’s disease in a
20 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 Ic.
Another embodiment provides a method for treating attention deficit hyperactivity
disorder in a warm-blooded animal, comprising administering to said animal in need of such
treatment a therapeutically effective amount of at least one compound according to formula I
25 Yet another embodiment provides a method for treating attention deficit hyperactivity
disorder in a warm-blooded animal, comprising administering to said animal in nced 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 attention deficit
30 hyperactivity disorder in a warm-blooded animal, comprising administering to said animal in
need of such treatment a therapeutically effective amount of at least one compound according

to formula Ib.



58 In yet anot her enbodi ment a conpound in accordance with
formula I, la, |Ib, and/or 1c, or a pharnaceutical conposition or
formul ati .Sl ng at | east one conpound of fornul # I L
and/or Ic é&g@aggainistered concurrently, sinultaneogg §§nﬁmmxﬁu
sequentially or separately with at |east one other pharmaceutically
active conmpound selected fromthe 5foll ow ng: (1)

anti depressants, such as, for exanpl ej7 agonel atine, amtriptyline,
anoxapi ne, bupropion, citalopram clom pram ne, desipram ne, doxepin,

dul oxet i ne, escut s’f%hl(fﬁl{kéﬁamtfohﬁ\éﬁpiﬁdﬂdaﬁa mthdHO% Bt ch i an SRR 08,
im pl’ an ne, 1 psaplrone, 1socar bhoxazi d, mapr otili ne m rtaze i ne,

noni pt yl i ne hYATEFEE derder iy atdtsoded e R RISHE admypisteringdp y4ig ppamal in
ramel teon, 3Qdoehenx@datnitds a the@RRbdanpdifectbR bRABink bi€leass BclcbApdul@according
sibutraninet %h? i soxetine, tranyl cypronmai ne, trazodone,

tim pram ne, ‘axi ne, and equi val ents and pharnmaceutically active
i soner (sy and thﬂh&MMﬂﬁ@ﬁ¢mbhﬁtﬁiﬁﬁwmodﬁnnem@gmbmaﬂﬁmpﬁyﬁhﬂmhﬁs such
as, for exa ar.i razg psenan nzi soxi di

bi f epr unox, gﬁar%dwﬁ?e“)ﬁ%m“%%mnmﬂgmgnjwhﬁgmmr%ﬁgél%%mh%égenéaplnes
15di benzapi Hetapatiivadly pifaexe andnopéatilaeiope ¢dmpp1h@raaz>rdng to feathdphi dol
L pper | done. 1 0XAPler HRAAALAENIE: o HRLSIANG i A BASRAUATD o worm.
pal i peri done, perphenazine not hi azi ne ﬁ But pi peridine,
pi nozi de, bb@ﬁﬂ@mm@r WAIPHEDS qia@tlst%\@g ﬁ?ebdldrdmg}@bmm@r@ésudgbwmmel e,

sul phi deg suRRE&GHOMS effécm@diﬂogﬁ%f R@easttoﬂé QnfpoxRRGoordide 16 FpRLTAZI Ne,

trimetozine, val proate, val proic acid, zotepine, Z|praS|done and
equi val ents and i aptrachgien FWV“EEW?Wénwgﬁﬁﬁ%P%T“&@%Wﬂmﬁ%#aﬁél|te(s)
t her eof ; warm-blodded dnieHil XdoRpMdihCetlmirfde@ing BSaid hfifalaX AR besucladrdaﬁﬁem 4 one,

azapi rones, _benzadi az arbiturates, such as, for exanple,
adi nazol am "4 aB“r“&%lP’ g Ct%%nié’%tﬁg?ﬁ I ERT PIRHYIh 2B &) fb

broti zol am busp ﬁtﬂlrfa—;hef:énmamemwdek omamﬁaﬁtﬁe,amfghl mhadlisaxzﬂerﬁmx ivehen-
?gg;?éggﬁnm B@ (fl éel?ll% | CO%lsIJEjfallﬁr%OTEdfaIlll 1ste11nﬁ]?o sa@amn’gtﬂg I11%e'ﬁ%% eLP @m:atrilen!t” azepam
nltrazepan1ﬂmmaweg@ﬂﬁmwhazewamWfqdaﬁﬂpaﬂmmpadwapebanvﬂsmmhbione
tracazol ate, tr q%&aemboaﬁ&ﬁztﬁ@% did PR AMs q%aqﬁaﬁzelasmme% HRERRIMD
and equival ents and harmaceutically active isomer(s)

met abol i t e( 8yt lied @ofpr example, humans apgd %meatmaf*@@ﬁvawnﬁosm@eﬂ&rﬂoa% cats or
exanpl e, ca&ggﬁﬁggplne oxcar bazepi ne, val proate, | anotrogine,
gabapentin, toplranate henyt oj n, et hosuxi m de, and equi val ents and
30pharn&@eut|calP?ﬁﬁ@?eV@°¢@8ﬁ%$%?EFH§WHd%%?QBB§P?@?%5 t her eof ;

(v) Al zhei ner's Adeeeapibedimesypedvidasthe £50 b Lo0RFPING in Aowepezith formula Tin
galantarn'nel nenantlne rivastigmne, tacrine, and equival ents and
pharnaceut|E P? active isoner(s) and netabolite(s) thereof; 59
(vi) Parkinson' syd herhapingsdianrst pagy@as e fieof 4 toepbundat seortianod with formula
extrapyram dal syt poms, such as, for exanple, |evodopa, carbidopa,
amant adi ne, pram pexol e, ropinirole, pergolide, cabergoline,

aponor pH?i5ne br did oetiapetharembod@Bt pratifdsitheapsoiicompouséin@eriopsancg mdth
rasagil i ne) g0 hRfkREtors (i.e. entacapone and tol capone), alpha-2
i nhibitors, anticholinergics (i.c., 5benztropine, biperiden,

or phenadri ne, priogidhier Febodigiser Epidsetky Brs@h eRAIPPUNAGR praPRIREE Wikipt ak e

formuia Ic in therapy.
Yet an even further embodiment provides the use of a compound of formula I, Ia, Tb,
30  orIc in the manufacture of a medicament for use in therapy.
As used herein, the term "therapy” also includes "prophylaxis” unless specifically

indicated to the contrary.



i nhi bitors, NVDA antagoni sts, Nicotine agonists, Dopanm ne agoni sts,
and inhibitors of neuronal nitric oxide synthase, and equival ents and
pharnaceutlcall active isoner(s) and netabolite(s) th X _
(vii) nlg g apies, such as, for exanple, aInDtrféﬁgﬁmmwmmin
amant adi ne, 10bronncriptine, but al bital, cabergoline,

di chl oral phenazone, eletriptan, frovatriptan, lisuride, naratriptan,
pergol i de, pram pexole, rizatiiptan, 3opinirole, sumatriptan
zolmtriptan, zomtriptan, and equival ents and pharnaceutically
active isomer(s), ﬂ?&oﬁ@ﬁeﬂ%&xh&%%k&mﬁéﬁﬁ& £Qfcordance with fmmulgi\fllb 'll) a§c{/(§10ke
therapies, such as, for exanple, abciximab, activase, NXY-"0

citicoli ne,lcciopkaTmedeisal CHBBITHIOR BY RERIH G FIITIEAS aftit?aaﬁaw@wwd ofind

equi val ent spandh 1RPRARIRAE Hhd 6 dhihid&td c\éﬁcuhmﬁesrrﬁman@ndy raraﬁa@a@hy dre(s)

t her eof ; i x%] urinary incontinence therapies, such for
exanpl e, daFRFEHREt a“aiﬁt&y&we?ﬁph@wrcaw % ComRPBF S5l5ifd. Fom the

desi pr ans negpli@xygut yn| n, prop| veiine, propanthedine, robalzot an
solifenacin, alf oxa203|p t erazosi a@ tolte | ne

equi val ent's and(lgﬁ Eséﬂ’fsr RSH Py R 428 ‘?l’fsa}““éﬂ%i “?*?ei‘%‘ﬁ%‘i"?% e(s)

t her eof ; wa)opmﬁMtamaamJ cﬂbnﬁﬁi’arﬂmb hiesimphies dosymhdudetife psscimioanyl e,
g_i??\egnf IS(r;malrl do nlehg&oxgt%negje‘)uotn%(ng lz%nhl?eqlguloal\fnai‘on?ent3ca1%§)%|21§e {p@%l%m call'y
t her api es, wuetepas,nofuityler.anfkalone plrectd ﬂlen@m@bepln@pty&inmw@ff@ac

etori CO)f?] ’16{)&% ﬁn&% zo&})(ds%fé%ﬁl%o&‘?nahhé’ %19{5%&“1913%3 xetine, trany]cy Iomame

| evo- al pha-acetyl e fhadol T oxopr of en, | um racoxi E)el’l

met hadone, asPdsF-rEmiPHERCos Bk xias yadubivalontyad abamagseically active 180mf=1(5)
25pr opoxyphgﬂenetaggftg{g%ggf suf entanyl, val decoxi b, and equi val ents
and phar maceut i caeq% active isoner(s) and netabol i te%)?%l t her eof ;
(xii) insomia PO HCll elof ?’\?E’Wﬁﬁ%ﬂﬂ“@% ariRiPrRTP Gy asenap i,
exanpl e, ag&ﬁﬁb@tmlnﬁfep@hdxotaafabﬁe@ine, c&hﬂﬂie[ﬂhﬂmp@rﬁiﬂﬂﬁ[cbbélﬂdpmes

benzoct but a i tal chl o | onazepam
ohl o i 35t GoengiRy R st sy e Py To o JpRRARE.
eszopi cl onemesdAdaeint,incitihdxw, nbinzapet gaiigatee, Ifetphmmmmqgaimmtglhuneet hi m de,
hal azepam 4] /

et haqual on@%q%%%ﬂ’&%m %&g@;‘;&”}&% ﬁp(:laqulz ??a%%ﬂbxﬂe ngﬁgp‘o%asé BhiR, -

pent obar bi t afpirisesupapbrethiopHanethivbixesd, tnﬂpmp@mrmmm@e\ﬁmme

ranel t eon, SeC%%grmtl)qgwpm&ﬁpéé’f&ﬁj@%l)@&ﬁwafeﬁm%ﬁ%ceﬁﬁdaﬁ?Q:ln@fmsomel(s)

tricl of os, ital epl o zol pidem “zopi cl one and
equi val @ht sandrieetabpliie(Webestsli cal |y active i somer(s) and metabolite(s)
t her eof ; (i) Gblidlitcs MDds %lﬂamrhgi](?- Ql’n&qpn&iécﬁap?&nesf&ﬁzoﬁ?&%ﬁhlas@dnd

car bamazeplg di val roefx %aﬁ Sntl |.ano gl ne, t hi um

ol anzapi nc, 36}389‘@%6& eI le e 53 Re; 2IRrat9 ?ﬁ“b FJl}ee?"'pa\'}’a %?aé?pémam d,

Sver apani | blamdzeﬁ@ulbmhm $;u@nd1epé1afammmmm{balteycl—a@ﬂme@om&onrer ( s) and
met abol i te(s such as, for

i es
exanpl e, antiPt o esi ‘faz’e asstaz? ]ﬂ%t%mé mqﬁmgﬁ%e oV %%&a%eé’nlai fiosaze 4,

gl ycol yg6s, 1ogizummnbmgpmaesinsmepg¢ham@tg,emd¢zybmsmtr¢z;amm yeEgam| m:fx@]gaenesi S,
f b
at absor pt &,ﬁgcpam%d;zg,gmgmmac%q;t@w O, RARSEmARTORE, SAELERY

and/ or craving nethani étite/ noti I nt ake,
motility; vmlz}zemw@anw&l@mnéplymwﬁwlly agiihig lﬁomJL(S) and metabolite(s) thereof,

(iv) anticonvulsants, such as, for example, carbamazepine, oxcarbazepine, valproate,
lamotrogine, gabapentin, topiramate, phenytoin, ethosuximide, and equivalents and
30  pharmaceutically active isomer(s} and metabolite(s) thereof;
(v) Alzheimer's therapies, such as, for example, donepezil, galantamine, memantine,
rivastigmine, tacrine, and equivalents and pharmaceutically active isomer(s) and

metabolite(s) thereof;



10cal orie diets (LCD); (xv) therapeutic agents useful in
treating obesity associated di sorders, such as, for exanple,

bi guani de lhsulin (synthetic insulin analogues)
antihyperdﬁ@ggﬁpéggfthese are divided into prandi al gIu?ﬂq}ﬂ%oﬂ9:’0723
regul ators and al pha-gl ucosi dase i nhi bitors), PPAR nodul ati ng agents,
such as, for exanple, PPAR al pha and/or gamma agoni sts;

sul fonyl ureas; 15chol esterol -1 oweri ng3®agents, such as, for exanple,

i nhi bitors of HMG CoA reductase (3- hydroxy-3-nethylglutaryl coenzyne

A reductase); anyi pmd@goh@ﬁheﬁfm; HA abdnBabr R tleBmBEH of eltaRSRA byrSY§he M
(LBAT i nhi bitor) bile acid b|nd|ng resin; bile acid sequestering

agent, suchS%8as f% ang%fn‘ﬁwéopwﬂa@m aalﬁntadewom@ypwgrﬁowgmla pergolide,
chol est agek cabelghihk, dpsiathiesd, Bloyberpsihid MAOTRAT RS (€. @éleglma)anﬁ faEHo-bin&)Qr a

chol est erol on anta oni st ;

roterny 20 PRTOMBBHS uf HadRe ot aBrrchad 2o O LTI St

rel ease andbmﬂi’dpnmali;peﬂﬁe1pbr©hhu&hﬁ¢, peocpiiihaahdtribéxyplenidal rdcbanmremhlpabé
g‘ﬂcﬂ‘ngls- C}?g‘gﬁlué))%cglgfp 49 & E%J 1sts g‘t;[ntng %)gtag")%:g]tde Oﬁ"?mlla'l'g gic!omlsts aPé PM}b%OBSS al)':fg B?’bn
ephedri ne, awdmtllhytrlgmlm;ymhase,and ¢ctay@@ut$ sxpharmacestiglly ®gye ifagrer(eheatpl e,
an anglotenﬁkab&9%¥gkkbpg enzynme (ACE) inhibitor, an angiotensin |
receptor antagonis an adrenergi c bl ocker, an alpha 25adrenergi c

bl ocker, a beta(ﬁdﬂ@ﬁ@m@ﬂ%mﬁw&é%éﬁsﬁae#W%%ﬁﬂaPﬁﬁﬁﬁwﬁﬁgm@@¥energlc

bl ocker ,jpanpRHHERERY btalbikdl, hteRline, GiaIGhHIBLEAAR) PRk 1th41 AU ptardfsuide, 1
bl ocker, a salurctic, dluretlc and a vasodilator; a nelanln

concentratlH@mﬁﬁﬁhﬁﬁgﬂﬂ&EﬁW“W%@&Fﬁﬁﬂwm‘&W“NPW‘?@@EB?%F“HHHHP&tor an
orexinr ECe@Jrﬁlﬁlpt’Eﬁd#I& aduWaIent@a@hm&ﬁﬁ&luﬂ@Sy idtld@ﬁ(d‘&ﬂ@]uﬂ@ﬂieta@ﬂﬁﬁ(ﬂﬂﬁreof

ki nase (PDK) no tor nmodul at ors ,of nu tor as, for
exampl e, LXR Fi ﬁ%ﬁ?ﬂf¥?w§6mEﬁR§Fe¥Tm%ﬁ% f§ WV3§§5§ al pha; a
nonoam ne tbmmﬂmes&bammnpd&haﬁﬂngmmgmmm;mﬁmﬁhﬂamdm@nmbmxample a
selectlv ser.ot on e | i a noradrenaline
reuptake i nk ‘%m?*&wfhﬁég nwﬁggmp %%gpéﬁgﬁéégﬁtonln r eupt ake

i nhi bitor (SNRIXM)anmwumammm@meﬂmda@emwhh$ﬁnpnmmkmwﬂw@mmacMWﬂ@ymhic
anti depr eSS&'a\fv%xﬁg%Hjtpra(lﬂ_gaesmﬁmﬂfar&?ﬂ;ﬂ?ﬁ{ Blofivaid p?cfb@ﬁhgding m@.izotan
serotonergi c anti depressant (NaSSA); @a serotonin receptor nodulator;
a | epti n/ | eptlifeiaginediredt. drpatiinaterresnatofeipdnsg, HdgRYIBYE epdcept or

nmodul at or; ghﬂ?ﬁlhuvaummﬁogfm(s)@ﬁtﬂm&%hﬁé@} @ats: and pharmaceutically
active |soner(s) nmet abo] |te§] ),. and. ph anac utlcalhzggcceptable

salts, <0l vat es, OarrprByPigIerpss Si6h . HOMERT BrodeeBPFRG™
ADHD, such asj eqﬁ@ilelﬁs&ﬂt‘fﬁﬁaﬁmdcﬁf’tﬁﬂ@t aﬁﬂ'ﬁeﬁﬁmeﬂﬁ Tdﬂﬂlﬂ@iﬂﬁhﬁm h&eof;
dext r oanphe neth%ﬁ%henldate

he de
et ol e LA Gk PR R s lTE R BBk, E U AT
netabolite(smnahér%mmndamdn@ﬁmwﬂ%ﬂagmnh&mubeﬁmwm%maﬁmmmSMbkkam@%n

abuse di sor %{nsét‘,ox%eglgélﬂglﬂg %eﬂﬁ&? %ot)}thq{ealﬁ?(lomn Hé:dlaneaz)gaée%%ofx anpl e,

ni coti ne replacenent erd nasal’ spray);
ni cot i né&bgi elop@@elpwwofaxg@h; sy&sta%a'pkiﬁcaklbeﬁgémugta@ts arnidaha‘ma%@g‘mﬁilm S,

(e.g. varenhglkREher:FERTMRLSALE 1R opi on, clonidine, disulfiram
met hadone, nal oxone, nal trexone, and equival ents and pharmaceutically

active isoner(s) x@nlasqmad%qqu él{(gs?dqnheellxyégqtlcs such as, for example, agomelatine,

allobarbital, alonimid, amobarbital, benzoctamine, butabarbital, capuride, chloral hydrate,
clonazepam, chlorazepate, cloperidone, clorethate, dexclamol, estazolam, eszopiclone,

30 ethehlorvynol, etomidate, flurazepam, glutethimide, halazepam, hydroxyzine, mecloqualone,
melatonin, mephobarbital, methaqualone, midaflur, midazolam, nisobamate, pagoclone,

pentobarbital, perlapine, phenobarbital, propofol, quazepam, ramelteon, roletamide,



The above ot her pharmaceutically active conpound, when enployed in
conmbi nation 15 with the conpounds of fornmula I, la, and/or Ib may be

used, for \%é%g?)o%gzg n the anounts indicated i n t he Phyf*g‘ffc?ﬁtﬁ)slﬂ?[ﬁ?ﬁk

Ref er ence as ot herw se determ ned by one of ordinar

in the art. Conpound(s) in accordance with fornula I, la, Ib, and/or
To may be adm ni stered by any nmeans suitable for the condition
to be treated, which can depend on th& quantity of 20formula I, Ia,

I b, and/or Ic to be delivered. Conpound(s) in accordance with formula

1, la, I'b, apdbele, lemafBim, t@&lzalgﬂ" tﬂblﬁfo?@&gwllﬂtai BBepldr i@lpﬁl‘femaz iclone and
conventi onal pharmaceuti cal onposi tion by an% route in | ng, but

not |im tedeqPB’ale?tﬁ?“dé’k%i%‘ieétmaw aefiy§somer{s)andmeRpRUL(Y) Jheregh; bcut aneousl y,

topically, int r@ﬂﬁﬁﬂb&cﬂsiabﬂ@h@llﬂﬁoﬁbk Yor ekmlﬂ@peeusaﬁa@mea,l divalproex, gabapentin,
i ntrathoracj aI I glﬁ‘f hﬂt r aanous i ntrat
’l

25i ntracer e 2P R XY R bé@?‘ﬁ’lﬁ&“?“ﬁ? il PHROyvApgieacd
one enbosli nmﬁpamﬂ haed eqnimlem@ﬁnda:dimmesmrany aotive Bcsn@(]s}adnlﬂ yictabalta(Avervofis| y

or intramuscul ar lné) 651 IheraHle:bsucL Xamp%?%% esﬁgdllufgso h t tl;ﬂngbra’ | b,

and/or Ic may béx one ¢ e a and
i ncl udes exewpidiwy, gbb@slag@ bbzmamesestsmiucaDMMhpQﬂswf hn@mra:m;fﬂtt 300. 05

o about 308)36%!%9{3{1&&@3%%%&%@' ¥unk ﬁéd/cggﬁﬂg%ﬁf&b&gm%ﬂﬁ Kghday, in

a single dose inor or m 6 i Vi I vi ded doses.
Exenpl ary depggematiption Sof s¥akannd@dmotihimery lay ealpreshsteBdGP)12pdlovoo

(for exagpl gioitektsMDély of body weight of active conpound per day,
62 which can be adm nistered in _a single dose or in the form of

i ndi vi dual di vi @50 MTHERREC 285 Hsefd mr%ﬁ*ﬁaobisay ARG ARI Sispreprs. FuSP a5 Fife
specific do&@mbley@&aaﬁﬂadrﬁxsgﬂmﬂcsymacincﬁt@magﬂaafa@res)aﬂwmmamﬁuypagmemms

subj ect, ho er, .. var d.gener al | on.a et f
oo ors e o 8 B e AR B0k BB Sy FRE S ik

bi oavai | abi inbeﬂuyatiﬁg agehte, ssihess,ifb egarfiye, FDAR alpha dnél/or gdmrnﬂgdﬁsw‘ silfonylureas;
corrpounqg S) ?ho[' Ig}ter%?lmavgrﬂphryﬂér# egu%lg?sf %I‘ g!alnggt ?lgg Scoé?-ltl\?(? 'Cok%%u&&g I('Ii engt h

of actioh o I'c conp
speci es, ag@dldméymﬁlealgjlhmyl gempnad rdecthsthan whikitor ahige d¢aéblle@ﬁ1dtﬂhr@p0ﬁ

subj ect; nodg 3&3&[‘ ABpiRh; 99&9 a@fd%ﬁnrdﬁ‘atr'xégﬂ! e sézﬁles%gg %htoﬁch qeigals)
conbi nat i on; severity articular condition,

enbodi nent W@V?d‘@éﬁs"ambﬁlﬂ%ﬁ@mq fé&llol%sé@ﬁﬁoasfiﬁf’dﬁh%mﬂ F%fir ﬁ@j‘s’&‘f | east
one conpoungloief) AGHASIAMGRsWof Bsdiffoldht@ohis@R M TRYmlcRBSHal @RRfer protein)

phar mac %lOJ ti ﬁﬂa{llblltg; : aa 1%80%%1'[08{1811 gel ﬁg‘twel ggludalipg séowlegésle lélfdnc:,[ombmatlon products; a
phytosterol compound; probucol; an anti-coagulant; an omega-3 fatty acid; an anti-obesity
therapy, such as, for example, sibutramine, phentermine, orlistat, bupropton, ephedrine, and
thyroxine; an antihypertensive, such as, for example, an angiotensin converting enzyme
(ACE) inhibitor, an angiotensin II receptor antagonist, an adrenergic blocker, an alpha

25  adrenergic blocker, a beta adrenergic blocker, a mixed alpha/beta adrenergic blocker, an
adrenergic stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic, and a
vasodilator; a melanin concentrating hormone (MCH) modulator; an NPY receptor
modulator; an orexin receptor modulator; a phosphoinositide-dependent protein kinase (PDK)
modulator; modulators of nuclear receptors, suc as, for example, LXR, FXR, RXR, GR,

30 ERRe, B, PPARq, B, 7 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



Anot her enbodi ment provi des a pharmaceutical conposition conprising
at | east one conpound in accordance with fornula la and at | east one
pharnaceugbaq&k%dgggeptabIe carrier 15and/or diluent. PCTKHfmkméﬁﬂpr
enbodi ment " provi des a pharmaceutical conposition conprising at Teast
one conpound in accordance with formula I'b and at | east one
pharmaceutical | y-acceptabl e carrier and/or diluent. A stil
further enbodi nent provides a pharnac@utical conposition conprising
at | east 20 one conpound in accordance with fornula Ic and at | east

one phar nmac %tb&ﬁhd a\ﬁn&ﬁfé%ﬁtﬁhéﬁ&} -l sbib®hin @d&%ﬁ&ﬁndﬁhlbtﬁﬁ, leptin/leptin rARglNEr
enbodi ment r vi des a]g}%iﬁ for tr tlng]2 \}‘éﬁﬁt on di.sgrderd

sel ected fr ”&%‘ﬁnﬁﬁ} F‘?](?Fe@f?fn]i" AUHT ]g%h 100 RE PEGREPS §°
obesity, at p]&h‘hdc@tﬂlcd@’fabmleﬁsohlymlmibblﬁb(&yaldllﬁﬁﬁrdﬁéutlcamc&bﬁheBdear S
di sease in a (g 0 dce anl mal , conprising adm nistering to 25said
ani mal in n%oé‘éfc&fan e “*ES &2t%ent  a phar maceutical conposition

conpri si g a t hdxrapegsehts toakrbating ADEEX, sualeasafmcrmmpbfan@heimnip@und accordi ng
to fornul a n

phar maceut i 1613 h{ar@phe aQﬂne %glfog&glge?a}n}ugef goarﬁS aﬁ&f}lﬁ@%ﬂldﬁte dexme&g é:»hemdagar e
solid phar nméafmli,@aﬂ eqmﬁﬁgmstutdlpzbmmawnt;qaw@fwmnm&e@)emﬁ@Ftabqhm(s) é‘dre@%
for exampl e, powders, tablets, dispersible granules, capsules,

cachet s, drl suppositories. 30ln a solid pharmaceutical conposition,
phar maceut i cal | XV} cepsalstddo Ea pybgrnge sy ‘Sv)édeibb@ﬁ’el’gf:@e i8¢ Withdvakd t o,

for exanpl esuchts, k@ aSnpRNEBcsHRL feglaceaiemltmtesge € gibrh, Ghbtib16ks, addShsiispbiyly €S
t hereof. The solid carrier .can al so Iuent flavortng agent,
t

sol ubi | i zer MePUPRIZICAEHRIOr @ﬂgﬁ%ﬁm‘?{@b‘&n&@n@d a”Hi‘tﬁB’étF (e gYAEPSIcAt i ng

mat eri al , asehPrositablyorddrs tiotigiad, aismlﬁgmagamcioneshulcmhﬂ 8al@dbiid, £1dS, 63
i ncl ude, but car bonat e;
nmagnesi um sf%lévragf’té ﬂndtpzyf"gmcﬁug aﬁ?ﬁécnve ls“ﬂm fﬂ% 5g agﬁgqu :nlf n; starch;
tragacant h; net ik almet bﬂ]érmb:ema@onhamcnwdomxvmémhph ero@byed Inwelbma.tion

| ow el t ' N9 R the o5 gdsl?)ﬁoﬁ'rgﬁial ?an%d/r%igﬂal(% k. ugelaef'bF%Lm le, in the amo

powder can be prep a ng a I VI nﬁ solid
with at | eas%tdlcgteﬁ@ﬂffaﬂhéﬂlgmmMSHBE&@WM@I @ﬁroﬂfeﬁwmﬂe&lmmeqta ong ¢f,
and/or Ic. Oldmawsﬁnt“a@ggig can be prepar ed by, for exanpl e m xi ng at
| east one formula I, | b, and/or lc conp oundln suita

proportions wt FP‘J&“PBH’Q@W(?%‘E?EW‘&IW‘S!? f%iﬁ*é@ﬁﬂ%‘l’ @nep s may ber?&W‘W@er?dWé’!

necessary Difdhags Pitfikebt thesondifeh 1©0PRatdiethitidR ddpbRl sl quedinsdfape and
for exanple, mXxing at |east

si ze. upposi t can, b red, by,
one conﬁ@un 178?'386%/8?%‘5?@% ga}“’?‘Bd and/or lc with at |east one
suitable non-ir r(tm@bmﬂg;) mvactoplaeretwithif@atmulag, Ehllb;undiorat mpeist adhinistered in

tenperatur € Li%ml 0?21 {:011tventt10ual Qhaﬁg cll’sﬁ}c}drcgm;?o% t18r¥vb %% 0% Jﬁc%g;? {%I’ k%tt #OI’ mla 1

wher ei n the nonlrr
conpound di gplgchstedoztdwméﬁ,mallirh@rmb@éﬁy,hmm@mmu@pmlm wkrenagatly.t hen

poured into %Qﬁq})lﬂsﬂfnﬁﬁbtem%héﬁg iR hgémgiﬂﬂmﬁlnjeg%@lg lﬁtgaﬂ{égt:@lly and solidify.

Exenpl ary no tatln? excipients i'hclude, but are not linmted to,
for exampl e ntrpepebrayentipgytariyrand g‘ﬂﬁy@gﬂ?tﬁﬁlﬁwﬂ@el atin; hydrogenat ed

veget abl e oils; Xt dib8&in@it, ROIYRLPYInBRSration is orally, intravenously or
intramuscularly.
An “effective amount” of formula I, Ia, Ib, and/or I¢ may be determined by one of
ordinary skill in the art, and includes exemplary dosage amounts for a mammal of from about
30 0.05 to about 300 mg/kg/day, preferably less than about 200 mg/kg/day, in a single dose or in
or in the form of individual divided doses. Exemplary dosage amounts for an adult human

are from about 1 to 100 (for example, 15) mg/kg of body weight of active compound per day,



gl ycol s of various nol ecul ar weights; and fatty acid esters of

pol yet hyl ene gl ycol . Acceptabl e i quid pharmaceuti cal
conposi ti QRG2dobelsgske, but are not limted to, for exanpgfesRkiidans,
suspensi ons, and emnul sions. For exanple, sterile water or water
propyl ene glycol solutions of at |east one conpound in accordance
with formula I, la, Ib, 20 and/or Ic are liquid pharnmaceuti cal
conpositions suitable for parenteral @dninistration. Liquid
conpositions can also be forrmulated in solution in aqueous

pol yet hyl enehigl oaa b¢ adedisterbdin a siglddetd 91 Bobelforrosfindividualatiddied doses, such as
adnlnlstratﬁon ﬁﬂﬂums Qﬁyared by dissolving at | east one conpound in
accor dance mf?h mifa la, Ib, and/or Ic in water and addi ng

sui t abl e 25col off Irmipsctf if doaw/loydl argl feegemtisof dstagdfiot any eargculamdiot, however,

t hi ckeni ng 0

adrm 1 5t ot o Eand BaCBRLA B ops vere GBS SURRR B BRTLE] kF)

di vi ded Zongyeuple tetbigagpilsbiliey of the F@fzmﬁp Bmalﬁ 8/l db, pied/qr e seapeyndtspigditeher

with a vi scmlﬂas@ﬂah@me%an s@a@rhgfaga 1eRHRPIcBon cﬁtlﬁ%%ééfﬂ%'fmﬁ}{m hets,c
gum resin, nethyl cell ul ose, sodi um car OX){ti I'l ul ose.
1

301 n one erddar IFEPRDORNE): REFHALCAREY WEEN HAFHIFHD GHX. @% igtiohde fubEsHy

about 0. 05%nbde 2adEHE o AR CRBNCER ! @i\éle‘ﬂ@i gk korinadibn; 'aﬁﬁs‘é{ren%ﬂﬂ' the
conpound in accordance wth formula I, Tb, and/or lc. All

per cent agesPHFRESGHIbei ng based on total conposition. 64 I n
anot her 1enbodi ment ¢mlﬁdﬂmqmammephmmaleutmﬁmspmpostnbﬁ)lsbnqm@hgktn@stfoﬁ@m

about 0. 10@6to a 9 %eg q gp
oun 1 acc01 anc OITIIU Ian at i:as f: h'umaca?tlcal Vi accepE&P]fa carrier
conpound i n"PACc0or dance torm an I

per cent agesandipr dwieght belng based on total conposi tion. Anot her
nmbodi t,
enbodi ment, pr O\A'ngrﬁtﬁ eﬁbmﬂén‘??%%‘d&s aﬁa?x!arm%%q?c% (R]{pi?é?noﬁ%g}anghsﬁ{c’agleﬂ e

5conpound of for ceut

accept abl e wmppidy ordanng Wl’flbfﬂl”f{l‘ﬂfé]iﬁép@/at least one plmnapwmallﬁammbhr egrrier
provi deds a pharmReguti cal conposition conprising a conpound of
formula I, la, Ib, and/or_lc, in _association with a pharnaceutically
accept abl e carrf%¢“%%@nvﬁn%ﬁvm6?&¥ﬁé“%%ﬁﬁWFﬂ&W@WHF§E&§§@@“&ﬁ&?§OHQOIn

a further aspeind it KEorPMESRIN folMMEMLhOR 1QERME SiRSnBeutelIRQAeteghble carrier
preparing a EEHF@ und of formula 1, la, I'b, and/or Ic. BI OLOG CAL
EVALUATI ON & Y"85%t one conpound of formula I, la, Ib, and/or Ic
i ncl udi ng t he canpbtindsr embodiment provides a pharmaceutical composition comprising at least

20 one compound in accordance with formula Ic and at least one pharmaceutically-acceptable
carrier and/or diluent.

Another embodiment provides a method for treating at least one disorder selected
from cognitive deficient in schizophrenia, narcolepsy, obesity, attention deficit hyperactivity
disorder, and Alzheimer’s disease in a warm-blooded animal, comprising administering to

25  said animal in need of such treatment a pharmaceutical compaosition comprising a
therapeutically cffective amount of a compound according to formula I, Ta, Th, and/or Ie, and
at least one pharmaceutically-acceptable carrier and/or diluent.

Acceptable solid pharmaceutical compositions include, but are not limited to, for
exampie, powders, tablets, dispersible granules, capsules, cachets, and suppositories.

30 In a solid pharmaceutical composition, pharmaceutically acceptable carriers include,
but are not limited to, for example, at least one solid, at least one liquid, and mixtures thereof.
The solid carrier can also be a diluent, flavoring agent, solubilizer, lubricant, suspending

agent, binder, encapsulating material, and/or table disintegrating agent. Suitable carriers,



desciibed in the Exanpl es hereof, when tested in at |east one in
vitro assay desm bed bel ow 15is active towards 143 receptors.

Parti cul ar¥Q 200{024825st one conpound of the invention i $CAHEBRIBEEEY e
143 receptor ligand. The in vitro activity may be related to in vivo
activity but may not be linearly correlated with binding affinity. In
the in vitro assay, a conpound can begiested for its activity toward
143 receptors and 1050 obtained to determ ne the activity for a

particular ¢ ound to he 143 ecet t am n PA with
Phe: Agon: st TRl BT e R 2l PR e e Rl L e
assay was/ cantolpesugsiepbctin dewndl; statcke tltagwealalbmetlwycemlosaisoﬂielasmbmaethyl

compound in ﬁ%%ﬁg%@p&]m;\% Cmuﬁellﬂ&g‘@ﬁheétpﬁl gnd/or le to inhibit

Cl-11-N-a- 8 i'stam ne ' anes expressi ng
human hi st ami ne &@Wdet@pb@mrspa(eﬁubv,lfbw@n@@,imvmgaﬁmé’dwmsqiﬁev@illaémst

brain i saf OBﬁEf‘{‘é@)dmdeH c&&%ﬁ?ﬂ o%m%ia'l 1T APSTRE . human 113 menbranes
25(12.5 tis protein/well) and 1.4nMT3fI]-N-a-nethyl hi stanine

wer e/ can be i ncu%&?lé‘tfak)\bf’cmep&{ed Péé@texw BoTRsc et pie faeebrldadbendpt h

fornula I, iccombBind@N&{le drébofiRhs ittn JMirntaBeutl@ie Ed&ﬂl‘ﬁ:l&ﬁﬁ Gemlingfect
wth respect to t (1% DMSO) and nagn-speci f bi ndi.ng (1ORM

t al I
imetit). Rea?csﬁ%.%wﬁws PRPPESHes pprheoRRRsRd “i“%“&&‘égﬁ“"{ %Cﬁ*a&e SEHE- cur ves can be
generated in SI nszuppcatt@y L:ﬁll:ﬁ@i‘e@drmefo( Sﬁ)npteﬁfﬁkinggtléﬁfbnbeom‘lmm&i dfn
triplic gts& ng

e’ hurah hFataRiTe 1 BCER o bl gt ar e frghf Acks 7488
Tested foi mﬁcaltlempdmme big solaind A emptretucdnipeutstemparagiearhcleé the wni ded as

sol ubi lized 4N .
oor o e ARS8 R85 LB LR R
GF/ B ( Per ki horEbgeegous 600S1T Hpn p@ebcdtinte copsiengghteized nelds andchllowedgo P@i #idn

El mer TOpCO'é(mdlfy@ gﬁ%o}{"%ﬁlaﬁ%xpiﬁle%%@m&@mﬂ'ﬁ&'ﬂ}ﬁzﬁm{é@ ﬁ)?mQBMedat a
generated by a guench curve was/is required. Prep Work 5. 1 ng/ml

BSA was/!éan ceses hld‘@baIYfang%%@gﬂ%dwr@gen@megw1%1%&7 TBiktuEes gERplyeBiylempunt s

required fogiybaashaRdbmareuReRIghis: rhnd\ﬁrty\@d*@ése@hfpay&l@h@la E@&cﬂ?d "P-
need 17. 1mi/ assaR/ gq%g + 10mlL Pl at eMat e. exce
YR Restd

was/ can be spl it R A oo BT BV oni ng
of menbr anemqaml@mhﬁm@dﬂpdmm dn® elasliols. For exariple, E%\:fﬂe\kﬁél SRAteBeads:

beads (P x 91()?%”%%?/&% \é\fe{long 7)9 at lea% ogeec%zlillsg &ane H%CJI‘QB%]CG gi rmu avtel]a,:llb,fi nal .

A ni ni mum of
20 and/or Ic are liquid pharmaceutical comp051t1ons su1table for parenteral adrnnnshation.

Liquid compeositions can also be formulated in solution in aqueous polyethylene glycol
solution.

Aqueous solutions for oral administration can be prepared by dissolving at least one
compound in accordance with formula I, Ia, Ib, and/or Ic in water and adding suitable

235 colorants, flavoring agents, stabilizers, and/or thickening agents as desired.

Aqucous suspensions for oral administration can be prepared by dispersing at lcast
one finely divided compound of formula I, 1a, Ib, and/or I¢ in water together with a viscous
materia, such as, for example, a natural synthetic gum, resin, methyl cellulose, and sodium
carboxymethyl cellulose.

30 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, Ta,

Ib, and/or Ic. All percentages by weight being based on total composition.



menbranes (See b. below ). b. Menbranes (hl13 nenbranes fromCi-10
cell s containing reconbi nant human H3 receptors, 11.7ng/nl): )
menbr anes WRPYPPHEhe renoved from -80C and thawed in RETGRRUPHINTE
(0.0702ng/ ML x P) ng of menbranes were/can be resuspended 15in the
remai ni ng vol une not used with beads above for 12.54wel 1 final and
honogeni zed briefly at pol ytron speeds$. 0. The honopgeni zed nenbrane
m xture was/can be conbined with the beads and a m ni num of 30

m nut es was/ can r [ ' e i a 1,

Mo b andr or el Rkl he St SRERE MRS hhErofudi 0

i n 20accor danrtait fth (Efewpmv afeltht) dlaet lehshonegmapand incacmﬁ@afnthlf@mulal

di spensed tg FRE 83 bbb Bl 5Pl G boral idfbsikConCeENt rat i on
I @%hﬂ ensed 2 na% Slb? ] ) mvl ) 1 Ota Ol% Slt‘?anl of a

corrpound i n acc ﬁ@élbvdiwﬂffpéfmﬁmi aphalmﬂcaltw?lBom%ﬂﬁﬁplbwmpé?ﬂm%/ can be

placed i 5 DMREIIA of RhHIRT, 1o, 8f af/? & %‘ d hgagﬁaeugcawL&ammehﬁeﬁmyeri%%t om

plate for topflnal concentration of .M Inetit (see bel ow)

was/ can be #¥8¥-as a control. 25 4. Irretlt (for NSB and control) a

100RM sol uti on irartdViE(rdvasi-Eiadl QBaeRadaeebnipositidh chinpidingass@yound of

N ot yl FioG i ol BT AR agh GBSO AR PR GRTHOR Pi nal

concentratimoﬁfheﬂ:orﬂnmmﬁssmbm prepar ed. 5R1 sanpl es were/can be
\(I:\IZ.!S/C Iu!s a%gd 1|4n 52 adﬁlufpel as(;:p%rgt Endf) % %sen 1nvi:n o %%)wdgs ab%etf;méi o7 Pl%ga%ar ?EDCI)I%%_ULWS 0s,
use fi nal coﬂfmmmtarlahilb,rﬁndnrleal culation tab of ABase template.) 66

Assay 1. For |Csos: a conmpoungoib@eas’ AWg folinula I, la, Ib,
and/ or 1Ic was/can be diluted 54RLDVEO was/ can be
added by Pl at et &pst opgrgmpormd giformayla Kl bt 30805 (I3RS OREYMIMEINEY can be
prepared i ndé%@i icncﬂ'ie @caltnﬁlgs HetdaBhvned t'eéi'éd' iR Bk 191 ohe A0 a‘éﬁcaf( Q@6 Mow

concentration. 2. the formula |, fa, |b, and/or Ic compound
dil uti o’ vva’éﬁ?ﬁé’ﬁ foa\férdﬁ%%é%felﬁﬂa FopfacHlagly. ahlé%?néaommu&d %féléed?"eﬁ‘l‘%ﬂ%@ DVBO

was/ can be csfeaame&{:ls 18d&ﬁt0141;g$11d)f'£113.@ﬂ4iM detiityl thaya $dl@no heshadeedy ba ntak,ne
wells. 3. 12(%11 ad/ met alng. (5“ x%fjﬁf‘r.e ivazlcan be dis ensegl o t he
assay pl at e™ I9"H" &%?fi‘i PRI Ra d) CaR HE "aé%?&é"c? WPERC B

Pl at e. The wreshipriH atdtywasitcidhrebptossoall € andnddne ddoatmd the ectivity Embnr on

RT shaker a pI ate was/can be subsequently
centri fugedéaﬂ?cg%ggoénpgm t?émd;i[g%%g es 6. The count was/ can be
N B ) igifRa

per for métl oHisE ghimiteh progr ans.
The H3 binding assay was/can be used to evaluate the ability of at least one

compound in accordance with formula I, Ia, Ib, and/or Ic to inhibit [’H]-N-o-methylhistamine
binding to CHO-K1 membranes expressing human histamine H3 recepiors (full-length H3,
the most prevalent brain 1soform 445). In 200p] 96-well SPA format, human H3 membranes
25 (12.5ug proteinfwell) and 1.4nM [*H]-N-o-methylhistamine were/can be incubated with at
least one compound in accordance with formula I, Ia, Ib, and/or Ic for 1.5 hus to determine
percent effect with respect to total (1% DMSO) and non-specific binding (10uM imetit).
Reproducibility of the assay 1s such that ICs, curves can be generated in singlicate. Single
poke (SP) testing can be done in triplicate.
30 Membranes, prepared from CHO-K cells stably expressing the human histamine H3
receptor, can be obtained from ACS.
Tested formula I, Ja, Ib, and/or Ie compounds were/can be provided as solubilized

samples in neat DMSQ. Serial dilutions were/can be performed in DMSO.



15The DPM data was/can be anal yzed when tSIS was/is | ess than that
associ ated with 70% of ML scale on the quench curve (tS|S<25%.

O herwi se, ngw was/is used. A typical w ndow was/i 3 E%%an%ghqz

total, (Z" 0.70-0.90). The Data can ‘be anal

by cal cuI ating percent effect {average of [1-(singlicate mnus pI ate
NSB)/ (pl ate Total m nus plate NSB)] x100%, 1050, and Ki using the
Cheng- 20 Prusoff equation below and &n ActivityBasc or XLfit
tenplate. Ki =1Cso where Kd is the value for the [31-1] I|igand

(0.67nM  1+([ 1i gqunddWektbhn be 96-welll UhifiiRi SEBIB&Yin Elrﬂft@ dO@)ﬁﬁ’V)d PRARDwWES/can
adjustedtol4nM which is -2x the avera%?l? % B;ﬁ
and nH can Beretfetna e ey TPyt g e yaegn f‘oUSﬁ%taéPa Blpsy

= A + ((B- Ajidtd dehbrbeeil %) Afdkdch ctamesis feguifed- 0- (3435Si thi o) tri phosphat e

[GTP?Sl Bi ngl n say A GIPTS bi nding assay can be used to
i nvesti gat e-ﬁ?gg@ni st properties of 30 compounds in CT-JO cells

( Chi nese 5Haiirs tl edg/MENAYastcpabesidéditte ghsap binffer {4 Bpon daly sfaasmyne H3 receptor

1 uted | n Graye RS s R PR AP PR B0 8RR R bl ©,
7.4) and prei AclpEtsexy pleket-hiOsd BloieMat of@sy |]i§:jﬁmvolun@3@5/(0@ﬂ36|5plltwmaﬂmd
PVT- WGA SPA b%@éﬂ@ al{d]rgé]bungé{tg\@l c]\i) fo &Tyﬁ@ﬁggﬁﬁf@r@angﬂﬁml?’g amlmﬁttg&ad

det er m ne antagonlst act Ivuvg -ex st am ne
added in 96 wel |2 SPA-BiGH & %dﬁs Psiéqu@ﬂa%}ga(T@)gelﬂwlbahﬁuwa}dF

concent ngtion of  H3KANLAGHM N SinimkAEorPS Rﬁaﬁés%@@Lh@gwa&agﬁom@ac@;uarted
with addition of the m xture nmenbrane/ saponi ne/ GDP and i ncubated for

90 minutes at roonfERNHEr &uh-&10The amount of 5 bound [35S] GTPYS is

determ ned by usj. NGedihigheMnEr3 RS AN oG S4B t@ailiffatdonibEhi@lihan dNe
per cent age of [35S] GITPyS bound in each sanple is cal cul ated

a
percentage of t hat™#Bie! ]céli‘ﬁhF%lmeé“&FﬁBFSé“i‘%@H BateEgvsdiom s ﬁé‘@‘? @quqs
ant agoni st. Dupl i care ﬂ%@ﬂm(@amaﬂgmlappmebﬁxaénxbeﬂ.ea‘%e/@aacbbresuslaeuded
concentration, and the data are anal yze n celFit4d t obt ain
the 1C50° 101C 70 Pafieggraining volumegot ‘{S‘é‘b% ﬁ‘izﬁ g‘B’F 114/ wylfmal
and/1 8 g 0I c f:orrpo ;Jn?lldnﬂg@@jémbﬁi’ﬁl@@ﬂ)owﬁsﬁeﬂﬁ Qres a?thogemy@nﬁdggmgmwm‘ave
an val ue 0O es 0] ur enno
east one-conpound Bt B HEER Wit e behis i il DAV AR v (5

in at | east one ofwalhepMm/cespmﬁlgn@pimed assays via an |1C50 val ue of

bet ween abo":’t Formu aol fibi% fj/;l)r rmf)m}i)ounc?]a%ml %nﬂleeiyg7 O’ZPF{ tl\qe{’a r:eorl_}n%(gg{drﬂ?nt

at | east one corrpouh
activi ty20i n atacdoetasde muhe%mnhhﬂh& lb,tamt/m Ie wﬁmeméwems@a@tlplmas {@litaB50

val ue of bet We?tee)atb f‘i‘nal a concenp atmn gy IIO]LL&#)SBMAI Alspflxgﬁtz ﬁ'-l Pﬁg é(ﬁ%% F0r| c may

enmbodi nent , at’
have activity ICh, i oﬂae:ampoumﬂm c(OffOl‘ddh& vathdeufadf Ia,rle,rwé’d lagseyas bevpla:can

| G50 val ue of bB%rﬂ}]F ll?r%'l ?éwweﬂ§0§qugﬂwlopyleng ﬁ t%)m glatg?orttop nal | east

one conpound df
concentration of 10pM. Imetit (see below) was/can be used as a control.

25 4, Tmetit (for NSB and control): a 100pM solution in DMSO was/can be prepared for a final
assay concentration of 1pM (NSB) or 100nM (ICsp).

5. [’H]- N-o-methylhistamine (PH]-NAMH): A solution in AB at 14nM, 10x final
concentration of 1.4nM was/can be prepared. 5ul samples were/can be calculated in
quadruplicate on the § counter. If concentration was/is 12-14.5nM, no adjustment was/is

30 may be required. (For 1Csgs, use final concentration on calculation tab of ABase

template.)



20 I'b, and/or Ic may have activity in at |east one of the above
ref erenced assays via an | C50 val ue of | ess than about 100nM In

anot her e%%oﬁfﬁﬂgzs at | east one conmpound of formula lPCJr/%B]g(JOQ/Dsons
and/or Ic nmay have activity in at |east one of the abové referenced

assays via an |1 C50 value of |ess than about 50nM In yet another
enbodi nent, at |east one conpound of formula I, la, Ib, and/or Ic may
have activity in at |east one of the @bove referenced assays via an

| G50 val ue 250f |ess than about 1OnM Set forth in Table 1

her ei nbel owy s the Exanple 1-46 conpounds are | C50 val ues that were

Sasent i al | yh dBEdFBAGTRENY RABUBVE AL GFoe s Thmml T Geny de
essential |y desginiinesh (vl €50aDMED whAB & ddded UXiaNMatd) H3d bB Rgliang | Cso
(nM GTPYS B f?i(l:%i.lltiglgs (Z";LOO;.L?-FO(SO&IS]\Il/"rére/]éanzb]é'p?epar%d i]1_10§M§O fo?gtop final dilution of 1:1000

5 from stock concentration.

2. 2l of the formula 1, Ia, Ib, and/or Ic compound dilution was/can be mixed and then
transfered into assay plates. DMSQ was/can be removed and 211l of 100uM Imetit
was/can be added to the wells.

3. 178l bead/membrane mixture was/can be dispensed into the assay plate.

10 4. 20pl [H]-NAMH was/can be added with Rapid Plate. The assay plate was/can be sealed
and incubated for 1.5 hr on RT shaker at speed ~6.5.

5. The assay plate was/can be subsequently centrifuged at 1000 rpm for 10 minutes.

6. The count was/can be performed on TopCount using one of the 31 SPA I13 Quench
programs.

I5 The DPM data was/can be analyzed when tSIS was/is less than that associated with

70% of full scale on the quench curve (1S1S<25%). Otherwise, CPM data wasfis used. A

typical window wasfis 800-1200 CPM total, 45-70 CPM NSB (Z° 0.70-0.90).

The Data can be analyzed by calculating percent effect {average of [1-(singlicate
minus plate NSB)/(plate Total minus plate NSB)] x100%3}, 1Cs, and Ki using the Cheng-
20  Prusoff cquation below and an ActivityBase or XLfit template.
Ki= ICso where Kd is the value for the [*H] ligand (0.67nM)
I+([ligand }/Kd)
In this assay, the ligand can be adjusted to 1.4nM, which is ~2x the average Kd

(0.670M).

25 The ICsp and nH can be determined by fitting the data to modei 205 in XLfit:
y= A+ ((B-A)/(1+((C/x)"D)).

Guanosine 5’-0-(3-[S|thio)triphosphate [GTPYS] Binding Assay

A GTPS binding assay can be used to investigate antagonist properties of
30 compounds in CHO cells (Chinese Hamster Ovary) transfected with human Histamine H3
receptor (hE3R). 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 pLg/ml), GDP {10 uM) and PVT-WGA SPA beads (125 pgfwell)
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(Amersham) for 30 minutes. To determine antagonist activity, (R)-c-methyl histamine (30
nM) is added in 96 well SPA plate with [**SIGTPYS (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 1Csg.

1Csy values

At least one formula I, Ta, Ib, and/or Ic compound in accordance with the present
invention may have an 1Csp value of less than about 100 uM. In a further embodiment, at
least one compound of formula I, [a, Ib, and/or Ic may have activity in at least one of the
above referenced assays via an ICsp value of between about 1nm to about 100uM. In an
even further embodiment, at least one compound of formula 1, fa, Ib, and/or Ic may have
activity in at least one of the above referenced assays via an 1Csg 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 ICsq value of
between about 2nM and 50nM. In one embodiment, at least one compound of formula 1, Ia,
Ib, and/or Ic may have activity in at least one of the above referenced assays via an 1Csq value
of less than about 100nM. In another embodiment, at least one compound of formmula I, fa,
Ib, and/or Ic may have activity in at least one of the above referenced assays via an 1Csg value
of less than about 50nM. In yet 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 ICs, value
of less than about 10nM.

Set forth in Table I hereinbelow for the Example 1-46 compounds are ICsq values that
were generated in accordance with the histamine Hz SPA Assay as essentially described

hereinabove and/or GTPYS Binding Assay as essentially described hereinabove.

Table !
hH3 binding GTPyS Binding
EX No. ICso (M) ICs (M)
1 213 -

2 105 -
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3 4160 -
4 6.4 -
5 447 -
6 14 -
7 146 39.68
8 7.56 -
9 453 -
10 10.2 -
11 1.63 -
12 1630 -
13 13.3 -
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 17.5
22 30.4 -
23 2600 .
24 3.49 3.41
25 6420 870.4
26 88.3 -
27 7.3 -
28 1.37 .
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 - 18.2
41 - 7334
) 14.4 5827
43 - 3.806
44 - 834
45 - 127.3
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
5  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.

10 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

15  commercial anhydrous grades and were used without further drying or purification,

The following abbreviations are employed herein: ACN: acetonitrile; ag.: aqueous;
atm: atmospheric pressure, BOC: 1,1-dimethylethoxycarbonyl; n-BuLi: n-butyllithium; ca:
circa; CDCls: chloroform; (CH3):S(1YO or (Me);SOI: trimethylsulfoxonium iodide; Cs2CO;:
cesium carbonate; DCE: dichloroethane; DCM or CH,Cly: dichloromethane; DEA:

20  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-ethyicarbodiimide hydrochloride;
HATU: O-(7-azabenzotriazole-1-yI)-N, N,N"N’-tetramethyluronium hexafluorophosphate;

5  HBTU: O-benzotriazole-N,N,N° N’-tetramethyl-uronium-hexafluoro-phosphate; HCI:
hydrochloric acid; HOBT: 1-hydroxybenzotriazole; K,CO;: potassium carbonate; KOIH:
potassium hydroxide; LiOH: lithium hydroxide; MeOH: methanol; MgSO4: magnesium
sulfate; min: minutes; MS: mass spectrum; MTBE: methyl tertiary butyl ether; Na: nitrogen;
Wall: sodium hydride; NaHCO;: sodivm bicarbonate; NaOH: sodium hydroxide; Na»SOa:

10 sodium sulfate; NH;: ammonia; NI14Cl: ammonium chloride; NH,;OH: ammonium
hydroxide; NMR: nuclear magnetic resonance; (Pd)»(dba)s:
tris(dibenzylideneacetone)dipalladinm((); RT: room temperature; sat.: saturated; SFC:
Supercritical Fluid Chromatography; SiOa: Silica gel; TBTU: O-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium tetrafluoroborate; TEA: tricthylamine; TFA: trifluoroacetic acid; and

15  THF: tetrahydrofuran.

Chlromatography 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:
20  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
25  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.
30

Preparative reverse phase HPLC/ MS punification:

Waters Gemini C18 column 5 p, 19 mm X 100 mm, 20 mL/min flow rate at pH 10
(2.5 mM NH,HCO,) 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 (fg) = min.; UV was conducted at

220 and 254 nm combined.

LC-MS HPLC 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-C8 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 am. Retention time (fz) = 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 i
accordance with Method B. Agilent Zorbax SB-C8 column 5 pm, 2.1mm 1D 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
05% 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 (#z) = 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 [im, 2.1mm 1D 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,0 with
0.1% formic acid and B=2% 11,0 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

TQF Platform spectrometer using the indicated ionization method. Retention time {fg} = 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 colunn 1.7 pum, 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>0 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 (%) = min.

5 Method E. LC-MS HPLC was determined for the Example 29 compound(s) in accordance
with Method E. Data was ¢ollected 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 CQ-, UV-DAD and MS detection using a Waters ZQ
Mass Spectrometer in AP+ ionization mode. Retention time (zz) = min.

10
For mass spectral data, results are reported in units of mi/z for the parent ion (M+1) unless
otherwise indicated. In cases where isotopic splitiing (for example, with compounds

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

15 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 (8) reported in parts-per-
million (ppm) from a tetramethylsilane (TMS) internal standard. Conventional abbreviations

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

Example
trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropylmethanone

A

® \‘EN\)

25 To a stirring anhydrous DCM (3.5 mL) solution of frans-2-phenyl-1-
cyclopropanecarbonyl chloride (0.096 mi, 0.56 mmol), which is commercially available
from, for example, Sigma-Aldrich Corporation (P.0. 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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The invention is further defined in the follow ng Exanples. It should

be undersggﬁqmﬁmgkzghe Exanpl es are given by way of i'%ﬂﬁk%ﬁ&ﬁﬂﬂﬂl3
iTlTe

only. From the above di scussion and t he 5Exanpl es, one s In the
art can ascertain the essential characteristics of the invention, and
w t hout departing fromthe spirit and scope thereof, can make various
changes and nodifications to adapt thé& invention to various uses and
conditions. As a result, the invention

temperature, wherein the reaction was allowed to stir for ca. 15 h before being washed with
dilute aq. K;CO; (I1x 2 mL), 11,0 (2 x 2 mL), dried over MgSOs,, filtered and concentrated in
vacuo. The resulting gum was subjected to flash chromatography (basic alumina-24 g;
gradicnt clution: 30-10% EtOQAc/Hexane over 14 min at 30 mL/min) to give 125 mg title

5  compound as a colorless tacky solid (82 % yield). m/z (ES+) M+1=273.2; HPLC t=1.44
min. "H NMR (500 MHz, CDCly) § 7.29-7.24 (m, 2H), 7.20-7.16 (m, 1H), 7.10 (d, /=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, 1), 1.65 (ddd, /=9.2, 5.3, 4.3 Hz, 1H), 1.25 (ddd, J=8.4, 6.3, 4.3 Hz, 1H),
1.03 (d, J=6.7 Hz, 6H).

10 Example 2
trans-(4-Cyclohexylpiperazin-1-yl)-{2-phenyl-cyclopropylimethanone

O

N

@) T
O

This example was prepared according to Example 1 by employing #rans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-cyclohexylpiperazine, which 15 commercially available
15 from, for example, Sigma- Aldrich Corporation, to afford title compound as a white solid. m/z
(ES+) M+1=313.2; HPLC z=1.76 min. "HNMR (500 MHz, CDCl;) (0 7.28-7.24 (m, 2H),
7.19-7.15 (m, 1H), 7.10 (d, /=7.9 Hz, 2H), 3.67-3.53 (m, 4H), 2.58-2.49 (m, 4H), 2.47 (dt, J
=3.9, 1.3 Hz, 1H), 2.29-2.22 {m, 1H), 2.00-1.92 (m, 1H), 1.79 (dd, J= 17.7, 3.4 Hz, 4H) 1.66-
1.58 (m, 2H) 1.26-1.16 (m, 5H) 1.15-1.0 (m, 1H).
20

Example 3
trans-(4-Cycloheptylpiperazin-1-y1)-(2-phenylcyclopropylymethanone

. N

(\N
®) \([3( ~



isnot limted by the illustrative exanples set forth hereinbel ow,
but rather defined by the clains appended hereto. 10All tenperatures
are in deqi§ssoftlksi Us (O . Unless otherw se stated, oOppfRighRessiey €
carried out at room or ambient tenperature (18-25 C) Unl ess
ot herwi se noted, commercial reagents used in preparing the exanple
conpounds were used as received without additional purification.

Unl ess ot herwi se noted, the solvents Ufsed in preparing the exanple
conmpounds were 15comrerci al anhydrous grades and were used w t hout
further drying QTllsBXHhipfdv@abteﬁd’ﬂed according tIfmanilpﬂellmy\mﬁgoﬁhg)wmaqﬂmfym; are
enpl oyed herejn: e ueou at m

pressur e; B%iomfpafec@ibr?@ﬁﬁ Pré !/ ‘%%f%?lpgﬁmﬁu‘ﬂ ieh lﬁc%mnt]ey? aval{a%”n
ca: circa; m@mcxml@smfmm@%mﬁsmmﬂ amz(,lveyea@n .90 min. ‘HNMR

trinet hyl

il el of pet nalo PR Gl ey Sty SRT 757 1555, 1 CRIBO0E %, S s6-3.50 o,
di et hyl afri né&D), DFPEA (SR, DiOF Sopopya-ElilhyHahBhe73 GVELHD, di7 e 6A h. 3D her ;
DVEA: di et P%( ?f&X'S%gf/‘z@?ddd%z N thq r’rﬁjbhyl f ormam de; DVBO

di et hyl i de; | unm Vacuum Chr omat ogr aphy; ee:
enantiorrerlc excess; EtOH ethanol Et30 di ethyl ether; EtOAc: ethyl

acetate; EQ: equi vaI ents; h: hour(s);,,“:l L& high performance liquid
chr omat ogn aphy 1-(3-Dineth m nopr op 1yI carbodi i m de

hydr ochl ori de; md(*ﬂalf P Ly ?ﬁ 1?_“ Omopyl)m hanone

N, N N -tetranet hyI uroni um hexaf | uor ophosphat c --
0-benzotriazole-N, N, N ,N -tetranet hyl -uron I uoro phosphat e;
HCl : hydrochl oric aci d; HOBT: 1- hydrg xyber\{gﬂw azol e;

pot assi um car bonate; KOH: potassiu dro LiOoH i th| um

hydr oxi de; MeOH: net hanol ; M& gne I fate; mn: mnutes;

MS: mass spectrum MIBE: Bt hiy prtiar butyl ether; N : nitrogen;
NaH: soibum hyt hi de; NaHCOB: sw®éf um bi car bonat e; NaCH. sodi um

hydr oxi de; Na2SO4: 10 sodium sul fate; NH3: anmonia; NH4Cl: amoni um
chloride; NRA\OCHCva iineraziny dihedoadieriddNIVR:  nucl ear nmagneti c resonance;
(Pd) 3(dba) 3: tris(dibenzylideneacetone)di palladiunm(0); RT: room
tenperature; sat.: saturated; SFC Smsﬁ:rcri tical Fluid

Chr omat ogr aphy; Si3: Silica gel; U

0- benzotriazol -1-yl -N, N, NT, Ntetra N jumtetrafl uoroborate;
TEA: triethylamne; TFA: trifluoroacetic d; and 15THF:
t et rahydr of ur an. Chr omat ograﬂ_mé( meanhs fl ash col um

chromat ography on silica gel or basiT alum na as noted. Sol vent
Ima;(f g;e conposi t’Ilo%’} ?bu%(l% cgclol:%ltqylpafgcla\é%l LfrE%bQ)gﬁaQee(%tlageZ% S%mé'i% Hﬂiped
according to Zaragoza, etf. al., J. Med. Chem. 2004, 47, 2833-2838 was added EtOAc (50
15  mlL) and the solution cooled in an ice bath. HCl gas was then bubbled in causing the I1CI salt
to immediately precipitate. MeOH was added and the reaction became homogeneous. HCl
(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 diloted with 500 mL Et;O, stirred 30 min, filtered,
and the amine salt placed under high vacuum to give 3.61g 4A (97 % yield). m/z (ES+)
20  M+1=141; HPLC #=0.24 min. "H NMR (300 MHz, DMSO-d¢/TFA-d) & 3.81 (quintet,
J=83 11z, 1 1), 3.57-3.11 (m, 8I1), 2.40-2.18 (m, 4I1), 1.87-1.68 (m, 21).

4B. frans-(4-Cvclobutvipiperazin-1-vl)- Dmcthanone




M crowave heating instrumentation: 20 Personal Chemistry Smith
Synt hesi zer or Optimzer m crowave units (nononodal, 2.45 GHz, 300W
max) were WwhhhidoAS@§ or m crowave heating of reactions. p\NQ/gBhisREASE
| SCO chromat ography conditions: Flash chromatography was enpl oyed as
a nethod of purifying selected conpounds 25and internedi ates. Such
purification was acconplished via an |1 SCO Conbi Fl ash Sq | 6x or |SCO
Conpani on i nstrument using pre-packagéld di sposable Recli Sep Si O
stationary phase (4, 12, 40, 120 and 330 gram si zes) or A1303
stationary phase (8 and 24 gram sizes) wth gradi elution at 5-100
n/mn of selected bi-solvent mxture, UV detecti (190-760 rim
range) or tined collection, 0.1 mmfl.ow c péth length. 30
Preparative reverse phase HPLC _MS j_fi \'I[\iog’u: Waters Gemi ni
i/ ni Wrate at pH 10 (2.5 nM

Cl8 colum 5 p, 19 mMmm X 1 g
%ghe | e phase: gradient elutions from 30%

NHAFI CO8) with ACN H20 as
to 95% 71 ACN over a 12-19 mn=fun. The MS detection was perforned

o0, 8 LTS, 20 M SRe TR 6| SERASE Sl SRS

conbi ned. 5al LedviBeHRhEGSpIeonekistadded SEANR 14200, A, 16 nG:dlS AR IGninversans-2-

det er m ned r t.h ; ) :
30- 52" compob iy P5 el B hifrehigioe (e g 52 o SAPaiged Bondllyriias
col unmm 158 ihembw clgarbolpgian) DhocedOomvgs ldft @ st foirdiant. § b shampightdempgragirg

gradi ent of %, A0 d B @ j C (e THaDY oM 95%
A over 0.1 %%ﬁéogﬁ‘l&,, ﬁ%sﬁg%l,%:%g/)g%&m?)n mﬁd%%;ih\?mk%t h&l((f)lx 0. 1%H1g5(;r§ mc aé?lgedand

B=2% H20 i noyxcheRPy iltgedmgerseiiatd doipene: G prinagamesntbeaeed fah
210-400 n md cféi?eﬁlﬁsgrmg (Iﬁ*_»aihiéfﬁltnﬁi}llgk ﬁ,zgl'lﬁﬂiéih_t elﬁdioghsl% E?)ic!ﬂidx?ﬂ E(?fﬁﬁﬁll.&ﬁ%@f\%a
were recorded on an Agil ent Technal ogi es i me-of - Fli

spect r omet er® ENBEHGH BV EMUBIHAE Ryt ) S 4 %@ﬂg&m e

1- 10, 160 ap@ldR 74 ESpRrHEERSs RIHAIT melcirmian tENMR (FooNeHh @b CB) § Agd-I7eat
Zor bax SB- M 2. 1D 0) t him ow. r at and
a gradi ent %gﬁ%@f}gli%%%;mrﬁgﬁr@ hzmg}ﬁﬁ%&mqﬁ}? g%qu%e\tm?t_ f% 95%
A over 0.5 binl Bn@.4iddd, ~A0208, A0NIZ hHL 2B9C. 20400 H1H), 210% F.35r(m, BatPetdnd
B=2% wat er i.n i ) i G A cpgnducat ed at
210- 400 nm JT%@%Wd{eéhégtg?g% %2%2??3?%&%?@%%%3 ormass Pl atform
ZND or LCZ spectroneters using the Zampledated ionization nethod.

RetentionR time (t R,z (Bl - 1L YRnER o MRS yRE 8L Ned for
t he Exanple 19 and ]%’0 (?gﬁ%g%%;s iha gccﬁdggﬁcg \%i:th R}gt hoa1 C. Agilent

Zorbax SB-C8 colum 1.8 p.m 2. 1mmID X 30 nm 1.2 n/mn flow rate,
and a gradient of 95% A to 50% B over 10 mrﬁ’\tﬂ 0% B to 90% B over

WN\)
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This example was prepared according to Example 4 employing irans-2-phenyl-1-
cyclopropanecarbonyl chloride and 1-cyclopropylpiperazine dihydrochloride, which was
prepared according to Gillaspy, et .al. Tetrahedron Lett. 1995, 36 (41), 7399-7402. m/z

20 (ES+) M+1=271.2; HPLC £z=1.43 min. 'H NMR (500 MHz, CDCl3) § 7.29-7.26 (m, 2H),
7.19 (d, /=7.3 Hz, 1H), 7.11 (d, /=7.0 Hz, 2H), 3.69-3.50 (m, 4H), 2.59 (t, /= 5.2 Hz, 4H),
2.48 (ddd, /=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, /=8.4, 6.3, 4.3 Hz, 1H), 0.49-0.44 (i, 2I1), 0.44-0.38 {m, 2II).

25 Example 6



25 5 mn hold 0.9 mn ranp down to 95% A over 0.1 mn and hold. A=2%
ACN in 1-170 with 0.1%formc acid and B=2% 1120 in ACN with 0.05%
form c acigh (Hy %E was conducted at 210-400 nm The Nﬁ?ﬂ@@g@%&gﬁzﬁas
performed wt ters/Mcronmass Platform LCT TOF Platform
spectroneter using the indicated ionization nmethod. Retention tine
(tR) = mn. 30 Method D. LCGMS HPLC was determ ned for the Exanple 21
compound(s) in accordance with Method’®D. Data was collected in a
Waters Acquity UPLC-MS Systemw th an Acquit), UPLC BEH CI 8 col um
1.7 pom 2.1mm | D tard @0y cicheflylpipéiain 1 4y1) @vplicdtieycloprgylangitaadicent of 95%
Ato 95% B over 0.9 min, hold 0.3 mn at 95% B, ranp down to 95% A
over 0.1 mn, 72 where A=2% ACN in H20 with 0 ormc acid and
B=294120 in ACNwith 0.05%formc acid. UV conducat ed at
210-320 nm The MS detection was pe4{orne‘\6DTh an Acquity M5
Platformin ES+ node. Retentigp_tige 5 Method E. LG MS
HPLC was determ ned for t?z bl e 29 onpodund(s) in accordance with
Met hod E. Data was col | ectéd a Waters SFC-MS systemwith a 4.6 x
250mm Chiral Pak AD-H, 5 m cron-colum, 2.37 nL/mn, using 20:80

MeOl -1 cont ai r Cco ,
&V—DAD and etec??gﬁg% gﬁ&ﬁ%&g&&g&gﬁ! k&%@ﬁﬂgé@%ﬁ%ﬁgﬁgﬁ in AP+
oni zat | on %m@opqneqamxl@wom?@d eRJopentipperats dRgproREEeSpEbURal
data, resul ﬁlépa?erd%caoﬁmwt& 2&ladoa, UNki 3 M@tz awelnzzawrmtzfa@s @@lsentz (mrj ML)
unl ess otherw se indicated. |n cases where §§72§spll ing (for

't

exanpl e, wi T2 Suintks oait Eﬁ NW5WHF=|%]3)|5€ (2 Fhud-2 1 bl dm

ggaiést onl yg hf—‘%m@l 217, oﬁﬁ?ﬁﬂb R 751367 ¢h eJ53L§42 @dbeat ogi 9960, VR 1. 88d .
ndi tions: Proton magnetic resonance orde

on 2 Br uker | KUGHED: DA | GD0mAD: b SO L2 Bhretier 25 BIGKER .02

Ul t r aShi el d4 Avignes. 400MHz spectroneter, Varian 400 MHz, or Varian

Mercury 300 MHz and the chem cal shi fts’ ) reported in

parts-pé mllion (ppn) froma tetra ilane (TMS) internal

st andard. Convent i onatis-@btheepiyabpopd)-@Qupeliparen-1gymedurngd et ; d =

doublet; t =triplet, g = quartet; br = broad etc Exanple 1

trans- (4 Isopropylplpera2|n 1-y1)- (2 phen ﬂ pypnet hanone

25To a stirring anhydrous DCM (3.5 fl) sqb\gépn of trans-2-phenyl-1-

cycl opropanecar bonyl chl ori dg-tQ,096 i mmol ), which is

comercially avail able fr@n exanplie, Sigma-Althieh Corporation

(P. O Box 14508, St. Louis, 178), Qinder "an argon (g) atnosphere

was added the 1- |sopropylp|pera2|ne (0.167 m, 1.17 mmol), which is

conmerci al |y Aviaitanipls vas pivparsdaccassingip Esamele § wiliedrae Brphgui-bne

portion at arRhRPdnecarbonyl chloride and 1-N-propylpiperazine dihydrobromide, which is
15  commercially available from, for example, Sigma-Aldrich Corporation. m/z (ES+) M+1=
273.2: HPLC %=1.49 min. "H NMR (500 MHz, CDCls) & 7.26 (t, /=7.6 Hz, 2 H), 7.20-7.15
(m, 1H), 7.10 (d, J=7.0 Hz, 2H), 3.70-3.55 (m, 411), 2.49-2.35 (m, 5H), 2.33-2.27 (m, 2H),
1.99-1.91(m, 111), 1.65 (dt, /=9.2, 4.7 Hz, 1H), 1.50 (sextet, J=7.5 Hz, 2H), 1.25 (ddd, /=8.4,
6.3,4.3 Hz, 1H), 0.90 (t, /=7.3 Hz, 3H).
20 Example 8
trans-(4-Cyclobutyl-1 4-diazepan-1-y1)-(2-phenyleyclopropyl)methanone

0

()



73 tenperature, wherein the reaction was allowed to stir for ca. 15 h
before being washed with dilute ag. K2CO3 (1x 2 nL), 1120 (2 x 2 nl),
dried overyMysH,shd | tered and concentrated in vacuo. Jhedussidlld g
gum was subjected to flash chromat ography (basic alum na-24 g;

gradi ent elution: 30-10% Et 0Ac/ Hexane over 14 mmat 30 nL/mn) to
give 125 ng title 5conpound as a colorless tacky solid (82 %yield).
nz/z (ES+) M¥1=273.2; HPLC tR=1.44 mih. 'El NNIR (500 MHz, CDC13) 5
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 4Hhis eamflt WA gebparddadeorSing 6. Ekample@ vlilizing rddh4P-phéhybh- 2. 43

5H), 1.96,(ddd,J =8.4 .5,3, .4 C.1.65 (.dd 9.2 .5 3,
i.ms HZH? 11 -?5°}°$TP§’§caz'b&aﬂ,Chlsf:“{f. ad 1-65%%9%%@&%*? 51%@8@“%8;9@ 3‘%%1?57 Hz,
61-1). 10Exemnyirepaid atcr@ingid derd@ped, ohexy Mpd. §8ea 2004, 47, 2833-2838. m/z (ES+)

-y1) - (2-phenyl. - | Qpr.opy th . hi anppl.e.
prepared ac @%rrl a@éé ﬁ%@@aﬁ%ﬁémla@@éﬁ?w?ﬁ& '%@%225)% er?%fm%% 7.20-
cycl opr opan2é¢a(ntydmy,l7.18 17108 i dE) an'th-As%oyc Hoh 2 232 B3 (el B i2hé-2. 20 citd)i s
conmmerci al | ' f.r ar € 11l Py Mo g o 901
Cor por at on - FLP PRGHE 1ET T L) SAPARGEath AERLANN 5B g i,
M+1=313. 2; HPE-C5% R=IIHYE-24i(m, IFIMR (500 MHz, CDC13) 0 7.28-7.24 (in,
2H), 7.19-7.15 (m IH), 7.10 (d, J=f9mblée 2H), 3.67-3.53 (m 4H),
2.58-2.49 (m 414), 2.47 (dt, J =8.9, I.3 Hz, 1H), 2.29-2.22 (m

H- 1), 2.00-1.92 (m!aip-rer-Bayligiggpzn-s-Cppenyleydopopspmethanony 1 66-
1.58 (m 2H) 1.26-1.16 (m 5H) 1.15-1.0 (in, 1H); 20 Exanple 3
trans- (4- Cycl oheptyl pi perazi n-1-y1)-(2-phenyl cycl opropyl ) met hanone
74 Thi s exanpl e was prepared accordi pg TR nple 1 by

enpl oyi ng trans-2-phenyl-1- cycl oprgpanecaibonyl chloride and

1- cycl oheptyl pi perazi ne, which orrmé‘%f avai lable from for

exanpl e, Signa-Aldrich. nif2 Mr1=3P7.2; HPLC tRR=1.90 nin. 114
NMVR (500,MHz, CDC13) 0 7.26 ( , 7.22-7.13 (m 1H), 7.09 (d,
J=6.7 Hz, 2H), 3.86-3.50 (m 541-1), 2.60-2.42 (m 6H), 1.95 (dt,
J=5.1, 3.8 Hz, Iy cxange wasprepmpg acopyying E).Ei‘fl“f!eé(?m(l’n}??’"‘%ﬂ)”} Zrphgeily 31
(m 8H), 1. kal(ﬁaﬂiﬂd}ecdb_eﬁyllhl.oﬁdeland411&—ﬂiﬂlylpiﬂ)drﬂzineﬁ<lﬂdﬁﬁé @n#hnercially available
trans-(4-Cygl obut vl B RS A% Nk Y B &8 4 PNesy £ V6L ORLORY LRl IR0 10
MHz, CDCl3) 8 7.34-7.23 (m, 2H), 7.23-7.15 {m, 1H), 7.11 (d, /=7.0 Hz, 2H}, 3.73-3.53 (m,
15 4H), 2.64-2.50 (m, 4H), 2.47 (ddd, /=8.9, 6.4, 4.3 Hz, 1H), 1.96 (td, J=4.5, 3.5 Hz, 1 H), 1.65

(ddd, /~=9.2, 5.2, 4.3 Hz, 1H}, 1.25 (ddd, /=8.2, 6.4, 4.3 Hz, 1H), 1.06 (s, OH).

Example 10
trans-[2-(4-Fluorophenyl)eyclopropyl}-(4-isopropylpiperazin-1-yl)methancne

)

20 F
10A. (E)-3-(4-FluorophenyD)-1-(4-isopropylpiperazin-1-vDprop-2-en-1-one




() 4A. 1-Cycl obutyl ui perazi ne di hvdrochl ori de HN 2HCI To
tert-butyl 4-cyclobutyl pi perazine-I-carboxylate (6.19 g, 25.8 muol)
prepared g6gaehAghst 0 Zaragoza, et. al, .1 Med. Chem 2BPgpaffosorzs
2833-2838 was a eg Et OAc (50 15ral) and the solution cooled in an
ice bath. HCl gas was then bubbled in causing the HCl salt to

I medi ately precipitate. M)O1ll was added and the reaction becane
honpgeneous. 1-iCl (g) was bubbled in’Sor 10 min and the reacti on was
allowed to warmto anbient tenperature. After stifling for 1.5 h the
reaction was diluted with 500 nmL Et20, stirred mn, filtered, and
the am ne salt placed under_hi gh vacuum to ve !3 61g 4A (97% yield).
in/z (ES+) 20 M+1=141; HPLC Tty (300 :

DMSO- d6/ TFA-d) 5 3.81 (quinte .57-3.11 (m 811),
2.40-2.18 (m 411), 1.87-1.68

trans- (4- Cycl obut vl pi perazi n- 1- 0- ( 2- phej I evel opropyl ) not hanone 75
() O Nz4C/ To a stirring slurry of 4A (130 ng, 0.610 mml) in
anhydr ous DCM (305sdﬁt}onuﬂﬂarﬂuaﬁac1aﬂiagﬁm5w(cg) 18 mospheste whials isackd@ckciTisA

emoa. 1oy Srbal e it b0 Sy G2 RoioGammtl in CHUEE0 Ak aPS -

added i n onieopp@ylpiperzihe(l. ]2 mL 7.81 mmol) at ambient temperature. The reaction was stirred

. 24 m n.
83Hz

5  for ca. 15.5 h before being concentrated under reduced pressure, wherein the crude residue
was dissolved in EtOAc (70 mL) and paititioned with sat, aq. NaHCO; (25 mL). The aqg.
layer was separated and further extracted with EtOAc (2 x 30 mL). The combined organic
layers were then washed with sat. aq. NaHCO; (2 x 20 mL) and brine (35 mL), then
concentrated in vacuo. The resulting residue was subjected to flash chromatography (8510--

10 40 g; gradient elution: 100% DCM for 5 min, then 0% to 2% MeOH/DCM over 5 min; hold
for 3 min, 2% to 4% over 3 min, hold for 5 min, 4% to 10% over 5 min, hold 10%
MeQOH/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, CDCls) § 7.62 (d, J/=15.6
Hz, 1 H), 7.50 (dd, /=8.9, 5.5 Hz, 2H), 7.11-6.99 (m, 2H), 6.80 (d, /=15.6 Hz, 11}, 3.85-3.54

15 (m, 4 ), 2.73 {quintet, /=6.7 Hz, 1H), 2.55 (d, /=5.2 Hz, 4H), 1.05 (d, /=6.4 Hz, 6H).

10B. frans-
To a vigorously stirving mixture of NaH (300 mg, 12.5 mmol) in BMSO (30 mL) at

Ipiperazin-1-vmethanone

ambient temperature under an argon (g) atmosphere was added (CH3):S(1)O (2.50 g, 11.4

20  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),

25  dried over MgSQs, filtered and concentrated under reduced pressure. The resulting gum was
subjected to flash chromatography (S8i0:-40 g; gradient elution: 1% MeOI/DCM for 3 min
then 1%-5% MeOH/DCM over 20 min at 40 mL/min) to afford 947 mg 10B (57 % yield).
mtz (ES+) M+1=291.3; HPLC #=1.52 min. "H NMR (500 MHz, CDCl;) § 7.07 (dd, /~8.7,
5.3 Hz, 2H), 6.96 (t, /=8.7 Hz, 2H}), 3.63 (dd, J=14.5, 5.0 Hz, 4H), 2.71 (ddd, /=13.0, 6.7, 6.6



5t he now cl ear solution. The reaction was left to stir for ca. 1.5 h
at anbi ent tenperature before being washed with 1-120 (2 x 2nl),
dilute aq.wKaGdeRafshx 2 nL), H20 (1 x 2 L), dried over pMg2@00s/050723
filtered and concentrated in vacuo. The resulting gum was subjected
to flash chromat ography (basic alum na-8 g; gradient elution: 5%

Et OAc/ || exane for 1 mn. then 5-55 % Et OAc/ Hexane over 7 mm at 18
m./min) to afford 90 ny 4B as a white’%olid (57 % 10 yield). nz/z
(ES+) Mt =285.2; HPLC tR=1.54 mi n.NWVR (500 MHz, CDCl13) 67.29-7.24 (m
2H), 7. 20- 7HEOIH) D570, (m74H001 0@ ddd #78.0) 5Mz4.3 Bi)1H),3.680-38 (A2 ). 2 8y,
2.72 (quintet =7,9.,Hz . 2. A7 (ddd, j=9.0, 6.3, 4.0 Hz, 1 H),
2.39-2.25 (218‘h’Jl?‘-?’ﬁ',?Hgab%ﬁf%%J(Zémﬁﬁ%ﬁ, 1.95 (td, J=4.4, 3.7 Hz,
1H), 1.92-1.81 (m 211), 1.78-1.59 (in, 3H), 1.27-1.24 (in, 1H).
Exanpl e 5 15trans (4-Cycl opropyl pi pefagl iy 1

-y1) - (2- phenyl cycl opropyl ) met hanone Thi s exanpl e was prepared
accor di n§ t o7gEsEhidtiduogo Wl)w]ompxl}-@ng}p@pﬂﬁ@ﬁ?@—]_yi)methanone enantiomer 1
cycl opropanecar bonyl chloride and 1-cycl opropyl pj perazi ne
di hydrochl ori de, which was prepared according tol G| aspy, et at
Tetrahedron Lett. 1995,36 (41), 7399-7402. m (ES+) Mr1=271. 2;
HPLC t R=1. 43 min.NVR (500 MHz, CDC167 6 (m 2H), 7.19 (d,
J=7.3 Hz, 1H), 7.11 (d, J=7.0 %MO (m 4H), 2.59 (t, J=
5.2 Hz, 4H) 2.48(ddd, J=8.9 4.3 1), 1.96 (ddd, J=8.2
55, 4.3 Hz, 1H), 1.68-1.5 1.55 (ddd, J=8.4, 6.3, 4.3 Hz.
H)049044(m211) 44038(m211) 76

trans- (4- Cycl opentopd: ﬁldp@natzs sipglelenangiviner(of upknewy htsyivte opreaghyhiamet hanone

10B (309 mg, 1.06 mmol) was separated into individual enantiomers on a Berger

Instruments MultiGram III Supercritical Fluid Chromatography Instrument using the

10 following conditions: 21 x 250 mm ChiralPak AD-H, 5 micron column, 70.0 mL/min, 25:75
{isopropanol 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 pale yellow solid (44 % yield).
Analytical Chiral SFC analysis of final target >99% ee, =2.97 min, on 4.6 x 250 mm

15 ChirafPak AD-H, 5 micron column, 2.37 mL/min, 25:75 (isopropanol containing 0.5%
dimethylethylamine): supercritical CO,, UV-DAD and MS detection. m/z (AP+) M+1
=201.3. "H NMR (500 MHz, DMSO-ds) & 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, /=
89,62,41Hz 1H),2.2 (dt,/=8.2,4.9 Hz, 1H), 1.4 (ddd, /=8.9, 5.3, 3.8 Hz, 1H), 1.2 (ddd,

20 J=8.3,06.2,3.8 Hz, 1H), 1.0 (d, /=6.4 Hz, 6H).

Example 12
trans-[2-(4-Fluorophenyl)cyclopropyl}-(4-isopropylpiperazin-1-yDymethanone, enantiomer 2

F

Note: * designates single enantiomer of unknown absolute stereochemistry.



Thi s exanpl e was prepared according to Exanple 4 utilizing
trans- 2- phenyl-1- eycl opropanecar bonyl chloride and

1-cycl operwybg@vpesazi ne di hydrot hl ori de, which was 5 peepameshs/oso723
according to Zaragoza, et. al. J. Med. Chem 2004, 47, 2833-2838. nliz
(ESt) M+l =299.2; HPLC tR=1.61 nm 'FT NWR (500 MHz, CDC13)
87.29-7.24 (m 2H), 7.21-7.15 (m 1H), 7.10 (d, J=7.0 Hz, 2 H),
3.72-3.57 (m 411), 2.53-2.42 (m 6H) 7 1.98-1.93 (m 11- I) 1.88-
1.79 (m 2H), 1.73-1.61 (m 3H), 1.59-1.49 (m 2H), 1.44-1.35 (m

2H), 1.25 (ddd, Thisgnagtionger Fas wfoiz;ecHz accpydancp w1t11@1§>@b;ml)$e@a1?non described in

trans- (2- Phegyl gyl aQ%Qa‘Pe)é]al ae(sé‘ﬁb@éi f%@r)éﬁaphpﬁrﬁﬁﬁﬂ%oﬂapéﬁ%ﬂéﬂﬂaﬁas a pale
Thi s exanpl e was prepared accor 4 utilizin

n g
trans- 2- phe¥fjiew golidd %dﬁ%p&?@@ﬁ%lBgWISF‘éﬁP@fSiSd’éf%Hf“et>99% ee, =403

1- N propy| pinpespzé ﬁ‘@ﬁ(ﬁi‘lﬂh@ﬁ&pdk@m des mMdnGBiuing, 2157 rﬂgﬁmﬁfﬁ'?ﬁksbﬁ/ro anol
avallablg fron1 for exa na Al drjch Cor oratlon é?

Mrl= 273° C%iaﬁtﬁot%d“&gﬁ) H?thyl ) Hopoe CeoE By lpend ‘(“fw'og’—”i/% Hz,
2 H, 7. 20 (BPESMEM291.3 1) NVIRYB00(MHz, IMS®@-dhiz 7.2244), /=83, E’GHB: &9, {.mt, AH) ,

2.49-2.35 ( (

2 25,295, (0} ey, 25358 20 A st Dbt Sk iy 23 S5l ohy
6.3, 4.3 Hz2.3 (dd), /89902, (1l HzJHM, B2 ¢z, /= 83H)49IEOE>I)aIrM(§d,81—89 53,3.8Hz, 1
trans- (4-Cy 1, 1.4 azep = yl eyel opr opypnet hanone
QN0 () O ﬁ#?EY&M”P$ﬁi%93 ?ﬁ)%bé}gf%%ggggyaccordlng to Exanple 4
utilizindg trans-2-phenyl-1- cycl opropanecarbonyl chloride and
1-N-cycl obutyl-1, 4-di azepane di hydrggchl.@/4zde, which was prepared
according to Zaragoza, et al. J. TT‘TﬁT“ 2004, 47, 2833-2838. nil/z
(ES+) Mr1=299. 2 7rHEc-BruppmnyhayeoorpkiNg Y StoyMeraziepoletarnoe (t

J=7.6 Hz, 214), 7.20- ,D

[rm\)

O

)
Br

13Ai. Ethvl frans-2-(4-bromophenvllcyelopropanecarboxylate

" O
[

()
15 Br
To a vigorously stirring mixture of (CH3):S(1)O (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. Followmg compiete
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
20 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>0 (2 x 50 mL), brine (50 mL), dried over MgSQs, 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
25 for 3 min then 5-30% EtOAc¢/Hexane over 20 min at 40 mL/min {0 afford 1.48 g 13Aiasa
white solid (46.7 % yield). '"H NMR (500 MHz, CDCh) 8 7.46-7.33 (m, 2 H), 6.97 (d, J=8.6



57.15 (m 1H), 7.13-7.08 (m 214), 3.73-3.59 (m 4H), 2.92-2.83 (m
1H), 2.54-2.36 (m 5H), 2.08-1.98 (m 211), 1.97-1. 90 & 111
1.89-1. 74 Vh20¥P19$823 1. 66 (ddd, J=9.2, 5.3, 4.1 Hz, CT/GB0BOFE2Y my
IH, 1.25 (m 1H). Exanple 9 trans-(4-tert-ButyIplpera2|n 1

-yl )-(2-phenyl cycl opropyl ) met hanone 10 () Thi s exanpl e was
prepared according to Exanple 1 enployjng trans-2-phenyl -

cycl opropanecar bonyl chloride and 1-tert-butyl pi perazine, which is

comer ci al | i lable +)
Wisoer. 2t TECEREEIoGs Rl 2 R oo e Boot iy A5 555  m

2H), 7.23-74251z( 1), Ilﬁl()ii;, JR.514.8 (1, 111],:173591 HAm, 21 1) , 3 73-3.53 (m
154H), 2.64-2.50 (m 41-1), 2.47 (ddd, J=8.9, 6.4, 4.3 Hz, 1I-D, 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. 213@1 frangt- -(4-bigmophpnyigvdlapropasd carbpdaie)| e 10

trans-[ 2-(4- EIuorophenypcycIopropyl] (4-i sopropyl pi perazi n-1-yQOret han
one () it O 10A

(E) - 344- Fl uor ophenvl) - 1- ( 4- 2%Opr0 pfer zhnohjxf)prop-Z-en-l-one 20

78
Br

A round bottom flagk was charged with (Me);SOI (36.8 g, 167.6 mmo], 2 eq.) and
DMSO (500 mL). With moderate agitation under Na, a clear yellow solution was formed.
To the solution was added sodium ters-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
10 was added frans t-butyl 3-(4-bromophenyl) acrylate. The eontainer 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 MgSO,, and
15  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 i-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
20 with NaH (3.96 g, 99.1 mmol, 1.1 eq.) and anhydrous THF (120 mL). With moderate stirring
under Na, a solution of t-butyl diethylphosphoneacetate {23.2 mL, 99.1 mmoi, 1.1 eq.)
dissolved in anhydrous THF (20 mL) was charged dropwise via addition funnel over a period
of 30 min. The resulting muxture 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
25  completing the addition, the solution was stired 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 obscrved. The reaction mixture was stirred at RT for 1 h.
The reaction mixture was analyzed for completion using '"H NMR. The reaction mixture was
30  diluted by the sequential addition of MTBE (200 mL) and sat. NH4CI (150 mL). The organic



0 To a solution of E-4-fluorocinnamc acid (1.18 9, 7.10 mml)
which is comercially available from Sigma-Al drich, and @3 42 g,
10. 6 nmmol WO HOPESB50 nl) was added 1- isopropyl pi peraEWfGB% SAPTHL,
7 81 mmol) at anbient tenperature. The reaction was stirred 5for ca.
15.5 h before being concentrated under reduced pressure, wherein the
crude residue was dissolved in EtOAc {70 nL) and partitioned with
sat. ag. NaHCO3 (25 nlL). The aqgq. |ayer was separated and further
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then 0%to “@Wyﬁfga@% hﬁve}%NMﬁdﬁﬁdI@ﬁbéﬁ%pm%g %gﬁ%%er 5
m n, hold fo39 (B, 2K1)1.454% {10, SH)% over 5 mn, hold 10% MeOH DCM for 5
mn at 49 nml/mn) to give 1.58 g 10A (80%y| el d) as a pal e orange
solid. mz (ES+) Mr1=277.4; HPLC t R=1. 50 .n..11-1NMR (500 MHz,

CDCl 3) 5 7. ? ??IS— I3 0 .”I;. leva Lll l'l A =3 9 5 5 HZ 21- 1)
711699(m2H) 680(d J156Hz 38535415(m4H),
2.73 (quintet, j=6.7 Hz, 1H), 2.55 ({ : 2H@,H4H) 1.05 (d, J=6.4
Hz, 61-1). 108. )
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(57 % yi el dy=3. 765z (ESH).M-1=291. 3; HPLC tR=1.52 nin. NMR (500 M-Iz,
CDC13) 5 7.07 (dd, J=8.7, 5.3 Hz, 2H), 6.96 (t, J=8.7 Hz, 21-1), 3.63
(dd, J=14.5, 5.0 Hz, 4H), 2.71 (ddd, J=13.0, 6.7, 6.6 79 Hz, 1H),
2.57-2. 44 (Miethdllp, AloB0 bébaddiladi-Bas3hargeddyithA33ii KBS gl B).3 minob8<ed).a66 (m 2
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-yl) met hanoﬂgﬂml@\gg’s%ét% an bil ba%)z;tgtempeQQ%' (g F}'@-t@Qr $d 109#&@ r@adakiigmer of
unknown absol ute stereochem sty., 1 (309 ng, 1 06 maol) was

separ at ed i el far GRTBPICtoR 4Rg SHREVR SB‘?‘%“%FC‘B& égFr PHEMNg R FoRpletion
Mil ti Gram | ydieSURBEE Eietdab@tn nkikiic GraChREQRRIQEE- 2RO Vs Tdhshd dimBBhryUsi Ng t he

evaporator, The resulting mixture was diluted with 50 mL of 0.5 M NaOH solution, followed
25 by washing with 2X25 mL of MTBE. The aq. layer was separated and acidified by the

dropwise addition of cone. HCI until the pH of the mixture was ~1. The mixture obtained
was extracted with EtOAc (2 x 50 mL). The organic extracts were combined and dried over
MgSQ,4. 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 % vield). 'H NMR (400




10 follow ng conditions: 21 x 250 mm Chiral Pak AD-H, 5 m cron col um,
70.0 mL/mn, 25.75 (isopropanol containing 0.5% dinethyl et hyl am ne):
supercri t|‘96I20%482§N 220 nm The isol ated enantionmer Wes;de3RNSH P
sol vent under reduced pressure and placed under high vacuumto give
use to 137 ng of title conpound as a pale yellow solid (44 %yield).
Anal ytical Chiral SFC analysis of final target >99%cc, tR=2.97 mn,
on 4.6 x 250 nun 15 Chiral Pak AD-H, 5%hicron colum, 2.37 nlL/min,
25:75 (i sopropanol containing 0.5% clinethylethylamne): supermtical

CO2, UV- DADnvandcIME,;-ded ged 1.2831.3 1H)°\P39)1 M+(in, FRPN7631.85 (b IHNVR-1BO0,

MHz, DVBO-d6). 67 7.1 (t, J=8.9 Hz, 21-1),
5.3.7 (m%ﬁ”é 2&834?)9%?%) 1’223%#5 1ﬁ‘§ 7 (qU| nt et( 1=6.6 Hz, 1H), )
3-2.5 (m 4H). 2.3 (ddd, J= 8.9, 4.1 Hz, IH), 2.2 (dt, J= 8.2,

9 4 . .

3
2
Hz, 1I- H(i ?vlnqgga’nmzo‘] =8. 3,

transl2- 64- Fl uo rT@phewyg ;@ymh gbB(BriY/QO]mg 3.99 sopb ophMpi(Penlaizt mtfieny Onet han
one, enanti %m??]ral%ﬁ Wscnpﬁdded - c;m(gﬁcg)? gfatri\ Q?z;so"}% lh %err@cﬁ qgl]ld\i}%d by

accordance w |ra se I bed in Exd e 11 and
treated as EBE@H%3{1?1élﬂ@i)nAﬂir3?ﬂmf0tlﬁﬂﬂe“éﬁﬁ%@iﬁwé}“%\ﬁﬁml)%*@@@b as a

pal e yel | owrROkidHod &é%@lmd%ld])s h u&%@é aéing @@Jcc@afea Bldertbhuca bt STIRf
final target >99% ee, tR=4 250 mm Chiral Pak AD-H, 5

m cron col uff m@l@ﬂﬂﬁﬂﬁﬁ*ﬁ@“’%ﬂ %3?(% (é%la%a%m&shﬁé ‘Vd%ﬁ{%mf??ga%d 59
di met hyliet hmranﬁt@q Ks@mqn@m} d6al ovE®2gSOMiliRR) 284 cbnbdbrated ©atsbIRIT741

/52? ZHZ( AP+) :il pF‘c}j‘se_ Lli@l‘lt\l Wlt gﬁiﬂ;l%icg B%@t?d 61&?9 %ﬁa‘rzo&éiﬁ;qu’raé ?ﬁnﬁ

H, 2. ( qmamtuﬂtw,as dotect@l bvifiliralibi), ,was’zhe&wﬁh B:{, dissoltd jn D@V 3nd dlatd pved =8. 9,

' é’ Hg 1 l_d\d g!?) I'Q yte éagélglﬂﬂaésogg (%0 5‘1,3) gl‘hg c?%blr}elfi)l_ﬁhds Yeﬁ(sv%gect t\?‘h_q 9, 5.3,
6i—|) 10 aampb@atqgaphy (Si02-40 g gradient clution: 0.5%-4% MeOH/DCM over 18 min at 40
transa2-(a- 'éf mwfgs@x% £rany }ierd nﬁ%ﬁ@“ﬂék?i RE% 27ld0sk- ¥ i et ha

none 13A| trans-2 ronop Dcycl opr opanecar boxyi ate ()
15Br TFMPa(SW YbediRGly 3t39((d, rfn%gﬁ HF)?JE 0P8 6d. Y. 38).13)78-3¢5¢ (16 g,

35.3 mml ) ip, @W@uﬁl?é J59 a8 azdﬂ%’dd'\@sw‘b é@zﬁﬁ?z %), 380 Gn, AR R)J03 (iR,

smal | portlons over oW n dition, ﬁne reactlon
was |eft to2di195- ?%?r(H&éH}nlﬂS Bé?éﬂﬂe”%t) Hemr(%ﬁr ﬁ‘gérﬁb\ﬂn”fs%z dddi ti on of

et hyl trans-4-bronoci nnamate (2.21 nli, 11.8 mmol), which is
comercially available from for 20 exanpl e, Sigma-Aldrich. After 3 h
the readi on was partitioned betweef: 4(100 m.) and 1-120 (200
mL). The aq. phasgspasaadomdphényBiy@Reropd)(*cytbburipipwhas-eiymethaogonbi ned
organi cs were washed with 1-120 (2 x 50 nL), brine (50 inL), dried
over MgSH4, filtered and concentrated under r ced pressure. The
resulting solid was absorbed onto Celj teq/\ subj ected to flash
chromat ography (Si G3-40 g; gradi es 5% Et 0Ac/ Hexane
isocratic 25 for 3 mn then 5-30Q tOAcHexane over 20 mn at 40
m/nmnto afford 1.48 g 13A &% a vvhlte SO|Id (46 7 %yield). '14 NWR

(500 Mz, CDC 3)13?.3 30% mg, O:§§ mgnn]) was @pé} -ated mto ngdd \hdual cnan%omms on a Berger
Instruments MultiGram III Supercritical Fluid Chromatography Instrument using the
25  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

3.
2.
4.
6.

2
6
3

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
30  column, 2.37 mL/min, 35:65 (MeOH containing 0.5% dimethylethylamine): supercritical



81 Hz, 2H), 4.17 (q, J=7.2 Hz, 21-1), 2.47 (ddd, J= 9.2, 6.4, 4.3 Hz,
1H), 1.86 (ddd, J=8.5, 5.4, 4.2 Hz, 11-1), 1.59 (dt, J=9.5, 4.8 Hz,
111 ) , 1. 3% 20]3& §§Q3 411) 13Aii. trans t-butvl PCT/GB2008/050723

2- (4-bronop eny? cycl opropane carboxylate 0 () O 5Br A round
bottom flask was charged with (Me)3S0l (36.8 g, 167.6 mml, 2 eq.)
and DVSO (500 nL). Wth noderate agitation under N2, a clear yel | ow
solution was formed. To the sol ution 8as added sodlunltert but oxi de
(16.1 g, 167.6 mmol, 2 eq.) and the resulting mxture stirred at RT
for 2 h to QpoUVdRAR ] MRdet@ab0 /eeP+3BHUtIco.,. ‘H’NMRI”(B@) ol A [GEES

solutionl%a t = but h | a The
cont ai ner of t(%ﬂ%?%,%l?ﬂ%@égd% S#S%Zd ]g F%?g? gll %ﬁy g%'(g % hﬁL?)Mh
Stirring theédd, &, 68 hilxtlt,e.30&s, 40 10U dma2HRT 9 bine BH) At-1.5T s
progress of, F.%zf @fﬂsodg 64983 ff?ﬂhﬁ Oﬁ%%bé%ﬁm %Mn&%ﬁ%&%&%%mﬂ ter
conflrmngc e the réactiion e redaction mxture

di | uted Wi tsevIBEX (S0 iadtien. ol | oned by the addition of brlne (300
inL). The organic |ayer was separatgdmpfirised over My804, and
15evaporated to dryness to give 19, i as a white solid (79 %
yield. 111 NVRR 4%&3(21\@&310“@@@230@;10@0@% -gyclpButylpipegaziyl-yhmghangnerg (s
9H) 1.51-1.60 (m 1H 1.76-1.86 (m | H 2.36-2.46 (m 1H) 6.98 (d,
211) 7.41 (d, 211). The trans t-butyl 3- %E:Eronnphenyl) acrylatc
was prepared as follows: A flanme dried th eeN eck flask equi pped with
a thernoneter, an addition funne nZ&qn, | et was charged 20 with
NaH (3.96 g, 99.1 nmol, 1.1 eq‘i\ anfiydrous THF (120 nL). Wth
noderate stirring under 1\1ZBF. &1 uti of of t-butyl

di et hyl phosphonoacetate (23.2 nL, 99.1 mmol, 1.1 eq.) dissolved in

anhydr ous THE (Hﬁls Bahtiodas w@m&gadndécemcaanmuﬁ cmdadgebm@trmfdwanwd wover a
peri od

resyltin xture han Lurry to, a
P ear . 0 gnE i o o At B P SR BROTRE R P Shiios sy ®
was obs er VEdlnfiUﬁEG’l@athEofHﬂdll tire@ P99 ARE, @F=5 zsmnnpﬂ £6 k AT i ChagdBakt AT,
the solutio d
br onobenzal dé| hcmc? e Of(l %d] n%{@él 1§ m"r(DS?'g)mlian Coﬁ%ﬁlgé Héé’%\p}’écgtyleﬁwlanhn% r ous
THF (20 nl) smsrltmhia(:&geidwmn ind Mbdoiestigola AN Mivlop@s-5eTlvs @amth@el
addi tion fugnel, ﬁ%@fcd%iagg{ g%jdcgz mlﬁgthmai%olué'}mﬂ?‘ggtta{?m? aésrc%hr%f t@lst O 35

C was observe react1 on m xture was stirred .
react i onS i saefiomekys apample éﬂwmnalwﬁmaét%wdli@mﬁ@ haH3 N\ﬁ:@s The

reaction m %Héﬁatmsthagglagﬁdn{& Q6u1bYe LRI 1§ 3:9141@ Qkhﬁhciﬁéjﬂ}' tdaBBis Qe MIRE

(200 m) and <at . NSk Sdodmmedscr) 18 58 @3N Sy 2m), 6.98 (d, /3.5 1z, 210),
3.79-3.53 (m, 4H), 2.80-2.62 (m, 1H), 2.44 (ddd, /=8.9, 6.3, 4.3 Hz, 1H), 2.30 (t, J=5.3 Hz,
411), 2.09-1.96 (m, 2H), 1.97-1.78 (m, 3H) 1.77-1.67 (m, 2I1), 1.65 (ddd, J=9.1, 5.0, 4.7 11z,

20 1H), 1.22 (ddd, J=8.3, 6.3, 4.3 Hz, 11I).

Example 16
trans-1-{4-[2-(4-Cyclobutylpiperazine- 1 -carbonyl)cyclopropyl]phenyl}-3-

methylimidazolidin-2-one



82 | ayer was separated and washed with H20 (25 nlL), and sat. N114Cl
(25 nL). After drying over MgSO4, the organic | ayer was evaporated to
dryness towgiwenzi32% g desired product as a white soli gct&EB26/050723
yield). I'l-1 NWR (400 MHz, CDCl 3-d) 8 ppm 1.55 (s, 9H) 6.38 (d, 1H)
7.39 (d, 2H) 7.45-7.59 (m 3H). 5 131.

trans- 2- (4- Bronophenyl i cycl opr opanecagpboxvlic acid OH () Br Method 1.
To a stirring solution of 13AI (1.48 y, 5.48 mol) in THE (22 nlL) at
anbi ent tenperature was added Li OH nonohydrate (0.690 g, 16.4 mmol)
as a slurry in H0 (11.0 10 nmL). The reaction was le to stir for 17
h before being acidified to ca. pH1 with IN agys—~1 hen extracted
with Et0OAc (3 x 50 nmL). The conbi ned organics pha was washed with
H20 (15 nL), brine (15 nlL), dried oxer MMSM, N ered and
concentrat ed under reduced prig gi ve 32 13B (100% yi el d)
as a white solid. '14NWR (500 DMSO- d6) @B 12. 29 (br s, IH), 7.45
(d, J=8.6 Hz, 21-1), 7. 14-(-dq .4=8.6 Hz, 2H), 2.39 (ddd, J=9.1, 6.5,
4.0 15Hz, 11-1), 1.81 (ddd, 7 5.0, 4.0 Hz, 1H), 1.43 (ddd,

J=9.5, 5.4, 4.0 Hz 1, 32 6.5 .3 , 1 . Met hod
2. A round botto‘}ﬂqVFlandmLWi?ﬁ e &lﬁlgﬁﬂfﬁm0%8?’811%5%001385%@0%5{} 1
eq) and MeOhgl0.@ld@olyikECONVE Hg, 0136 efnel )1 -mgthyet-infdfazolidingied (Bt ingro. :«mas
formed. To the S of g, 186.9
mmol, 3 eq. )" QJR%%P?‘Q{\%@ élm %y‘ay‘gﬂ‘i%’“‘?"é?ldt ,Hng R‘t(ﬂggﬁlﬂ \A‘/g)s eated in
an oil bat halawdlaustleflmexaaet {imel) @hdey @ edndg) atBospliersT Hbe vielaiss seokd pidkt ur e
was anal yzeﬁﬁie‘a ﬁﬁm@Ifoqtlbgn}“%QE'ﬂgon s%M\@d? c%ﬁlttft %&QRYempéfattuﬁir filtered
confirmng the co eacti on, e reaction mxture was
reduced to dwegh Rple® pdgoneantipted ibyacep. rlge s@ﬁlg)tneva%p;@r- Feowbjechiido flasbul ti ng
m xture was cﬂbrhéf&tﬁ%hﬂbtagc A Onith-8 Of it MOz FropRbritkdiR Moch@ fb101’\ﬁﬂ 25

by washing wth BE. The aq. |ayer was separated_and

acidified by @%@t%gggﬁageeovgrdl&@p &t Sl @Bﬁ%a 9oty 7R e PRROBLER % he

M Xt ur e 19as yicfly. J/Q@:S% MLFEERS letlﬁ('ﬁt%dl Sﬁaﬁme)ﬁ Nﬁl@t(ﬁﬂ) Mﬂi h}l_ﬁﬂ;@@@ 44 @, X 50
mL). The organic extrac noval

of the sol vémto tadéer 7@8&%&16 B% é%aﬁéﬁaa%&ﬂﬁéz5”&@@1 as i’ﬂﬁ“@ﬁt“s
yel | ow sol i gdtkats, wasizfamtAesrd,d=i etz e 2hig=-3aceums ai), K0 (€, Mrz 6 h

(1.939%1?/11?' ?'}’n ‘%ﬁﬂﬁ%ﬁ] %Q%%.p 9%)6 22%%2{)%514@%(%%]”)1%81]7?1(21 ?%)
7.45 (d, 2H).61BIdB5=4S, 5.4 Hz,18G.127-1.17 (m, 1H).

trans-1%3(4-BronDnhenyI)cyclopropyll-(4-cyc|obutv|pinerazin-1-v1)neth
anone

Example 17
trans-1-{4-[2-(4-Cyclobutylpiperazine- 1-carbonyl)cyclopropylphenyl} pyrrolidin-2-one

This example was prepared according to Example 16 employing 13C and 2-

20  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, CDC1L) § 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, /=8.1 Hz, 2H), 2.44 (ddd, /=10.8, 9.3, 4.9 Hz, 1H), 2.35-2.27 (m, 4H), 2.15 (quintet,



5To a stirring solution of 138 (700 ng, 2.90 nmol) in DWF (20 nL) at
anbi ent tenperature was added |V, N-diisopropyl ethylamne (2.50 ni,
14.5 nmol ywé adobowess by TBTU (1.03 g, 3.19 nmmol). After peticBrooRgsHmr 5
mn, 4A (743 ng, 3.48 nmol) was added. The reaction was stirred for
18 h before being concentrated under reduced pressure. The resultant
resi due was di ssolved in EtOAc (100m), and washed with 5% aqg. citric
acid (25 10 nL), dilute ag. K2CO3 (4 6m_ dried over MgSO4,

filtered, and concentrated to a solid (741 ng). The ag. phase was
left to si thi\ﬁéﬂl?@hﬂ 06nB0¢ (ldd, @509, 38d2.P Hlzt 2, ¥ Bt (moilot T¢t-5tmmPs.

This materig] ;ya dgng ededaby fiphl tration, washed wth 1420,
di ssolved in dried over MySO4 to él el d additional solid (290
ng). The conbi ned soI i ds were subj | ash chr omat ogr aphy

(Si 02-40 g gradi, alrplid- o 0142{&\/&@&% 1 hd¥y Pmahard0 15
m./ mn to affo%gggo{ 2t Q%Ob% é)bll e(lhd) Cllgg)dy@ %bspyl]?mcrwng a1 HPLC

t R=0. 86.° NMR (500 Mz, CDC13) 87. 39Su foplamideg ¢ HZ 21 1) 6.98 (d,

.J8.6 Hz, 2H), 3.72-3.56 (m 41|) 2.73 (quintet, 9 Hz, 1H),
2.44 (ddd, J=9.0, 6.3, 4.0 Hz, 11-1), 2.30 (m 41| 2.03 (m 21-1)
J=

1.95-1.82 (m 31-1), 178162(m 3H), .1.22 .3, 6.3, 4.4

Hz, 1H). 20Exanple 14 (1S, \p«)
2S) - (2-(4-bronophenypcycl opr gpyl cl ob ﬂ erazi n- 1- yOret hanone
s separated into individual

(NN) 13C (300 ng(x)0. ‘8%’/
enantionmers on a Berger |ngt n MultiGam 111l Superciitical Fluid
Chr omat ogr aphy | nstrunent Hsi rirg the 25 followi ng conditions: 21 x 250

nun Chiral Pak ,AD-H,. .5 mcro 5: 65

cont ai ni ng O. g‘%oﬂenr%%“fﬂe“faﬁ %md q?lsgﬂgg?lgﬁ |ca(fl§ “wﬁ‘g% Eh

The i sol at etl0Emanb),i Kﬂirs (@hsb,ﬂém@ éhmeluifentidsitions, 088 owed, pr essure
and pl aced fy ound
ok ap b te Rdz?('i Z%@}' d‘ﬁ?e‘ﬁ{jgé%%na LY8. &anﬁ%ﬁkﬂgé”@é Hﬂo P& élﬁlb&o&qfﬁp

b yi el ytica SIS ti nal
t ar get :1@90/9@@:16 ﬂmﬁz‘m@r apgrRondg) m@phere Slipe ﬁ@hW@ﬁweéla%lp@atAﬂ)mH 00 B for
mcron 30 cpjpl mwea t%o%éﬁhgﬁ t%elﬁéle(al}{@ R @d?té@hnih&gwgma%o 75 °C for

di net hyl ethgl am ne): supercritical -DAD and M5 det ecti on.
771/ Z ( AP+) N 1Eg gty blup PARINRY SR cml&d toee@z@fenwe@@w( fltereplthigugh |y,
211), 6. 98 (éite®@a.cencbhttared Zilvauo. Th8RsudtieIeddie whslshpjecteli 18 flasB. 65 (m

111), 2.44 (ddd, J 97 (m
211). 1.91 %ﬁlﬁmaéﬁap% 8’%5‘&3’%‘“%?\? gt?Hﬁtf“‘ eliﬂ %‘k%éé’g‘é&%@é@ﬁ” émﬁ‘ thefi O
11-1). The aekamamecnmmggmnamsm;mmo giss¥.q meitie congvendss o kiyddmigho %
X-ray dlffra.c 1
2R (2~ (4 DR aRaT T Ty S ah 7 d B2 BN VR 799005 RS BT non
e (m, 21-1) 7.11-7.08 (m, 2H), 3.68-3.59 (m, 3H), 2.98 (s, 3H), 2.73 (quintet, /=7.9 Hz 1H),

2.47 (ddd, /=89, 6.4, 4.4 Hz, 1H), 2.36-2.27 (m, 4H), 2.08-2.00 (m, 2H), 1.92 (1d, /~4.4, 3.7

Hz, 1H), 1.91-1.82 (m, 2H), 1.77-1.54 (m, 5H), 1.24-1.18 (m, 1H).

20

Example 19
trans-(4-cyclobutyipiperazin- 1-yl){-2-[4-(pyrrolidin- I-yl)phenyl]cyclopropy! }methanone

N

(\N
N



This enantionmer was isolated in accordance with the chiral separation
described in 10Exanple 14. 139 ng title conmpound was isolated as a
white fil myb4eotpisbel d). Analytical Chiral SFC anal ysi s)c(pfgﬁgwgmljg—,-n
target >99%ee, tR=525 mm on 4.6 x 250 mm Chiral Pak AD-H, 5 m cron
colum, 2.37 nL/mn, 35:65 (|sopropanol contai ning 0.5%

di met hyl et hyl ami ne): supercritical UV- DAD and MS detecti on.
712/ Z (AP+) Mtl= 363.5. This enant i on® ? was not analyzed via X-ray to
determ ne the absolute configuration or assignnment of this 15

enant i omer butA sismEx@ppisien 32130 $00ama 078 ehol) miladimall) anete{ b .0t o have
a 1S, 2S co y f 7 2R
't such . r Ao ki R bEORRAIS S QU R B o
CDC13) 67. 391;(%39 rum@) gnipigrouyHF: (2anl9 gnd pyrrolidig: (8.0FmL. D mn3o¥)791d3r B3 (m
414), 2.80- %v@ZSgemno%:H)w w%-lﬁé‘tct(lgqu(?fo?% thﬁas@alecﬂwg J’-‘ﬂﬁcl c!)th‘h] 2. 30 (t,
J=5.3 11z, 4I-1 11), 577-1. 67
(m 211); 5 131'611561{1: mela@}egtllg_leaglog waglquynqhﬁd ngmffﬂ)hopq_oféizO(Qj H:d wgth@Cgl
6.3, 4.3 HZ(IS:HHD) ﬁi@%@'ﬂﬁ&l@h t61ith® 208 cohcentrded under reduced pressure. The resulting

[ 2- (4-Cycl obut y erazine-1 -carbon en
met hyl i ni da%ﬁef‘ﬂ%ﬁ? S togsepmtwﬂheva%%ﬁmﬁ il ?ﬁwl%@g%a}“‘gﬂéé B t h
13C (100 noyitideoRPOundigai g % yap pes (k) MadEthe. 2( BP I ,E=407703innNMR (500

ooy 1y DRl s an i TRR M Ay CLRZEK s S ANSs S0l 1 935
ol ) arid_ 53 46y dks 93, 44ai @I()ain@ (Gl =T e | FaR 25246 an,@§), 2.13 (ddd,
at nosphere. Jjé‘ﬁlé’j al | bﬁﬂg%%fé @Pﬁg L¢84 ?Q%HQ 6%?9 7 dLV=143, » vl &

reaction was a ient tenperature, filtered t'hrough
Cel i tet andlédlidens. ﬁ@t%&z,ﬂﬁ),\}éw@d JThE 23Uz 1FD 8 &St 3. 3.7 e,
subj ected toufl ash chromat ography (basic alum na-8 g; gradient

el ution: 5% Et OAc/ Hexane isocratic for 1 mn, 5-80% EtOAc/ Hexane over
13 min at 18 ni/min to afford 71 ngExamele2bonpound (67.0% 10 yi el d).
222/ z (BS+) %%%@Eﬁﬁ(ﬁ—l Pyrio 4 Sfﬁﬁlﬁﬁ]@;}(}ﬂﬂpﬂ}pyﬂ} J(Jr ey 1D eI -y 1 KeEHahdde
87.45 (d, J=8.6 1lz, 21-1) Hz, 211), 3.76 (td, J=7.8,
1.4 11z, 21- 1) 3.71-3. 53 (n1 411) 3 45 (td J=17.8 .4 Hz, 2H),

2.88 (d, J=1.5 Hz, 3H), 2.72 (dg, J=8.1, 7.9 Hz; / 2.41 (td,
J=7.2, 5.2 Hz, 11-1), 2.35-2.21 (m 4H), 2.09@@1 2H), 1.94-1.79
(m 3H), 1.78-1.65 (m 2H), 1.62 6 4.9 Hz, 1H),
1.27-1.17 (m 1H). 15 @ M

o

A stirring suspension of 13C (50 mg, 0.15 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl}-1H pyrazole (27 mg, 0.14 mmol), bis(triphenylphosphine)-palladium(II)
chloride (10 mg, 0.014 mmol), Cs,CO; (112 mg, 0.340 mmol) in a DME/H,O/EtOH solvent

20  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 KoCO1 (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

25  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. '1lINMR (500 MHz, DMSO-ds) & 12.86 (5, 111), 8.12 (s,



Exanpl e 17

trans-1-{412-(4- Cycl obutyl pi perazi ne-1-carbonyl)cycl opropyl ] phenyl | py
rrol din-2y@B@os2488Ni S exanpl e was prepared accordi ng porigosasRbe 730
enpl oyi ng 13C and 2- 20pyrrolidinone, which is conmercially avail abl e
from for exanple, Sigma-Aldrich. /12/z (ESt) Mr1=368.2; HPLC te=0.72
mm 1H NMR (500 MHz, CDC13) 67.52- 7. 49 (m 2H), 7.12-7.09 (m 2H),
3.84 (t, J=7.0 Hz, 2H) 3.64-3.60 (m®™H), 2.74 (quintet, J=7.9 Hz,
IH), 2.59 (t, J=8.1 Hz, 2H), 2.44 (ddd, J=10.8, 9.3, 4.9 Hz, 11-1),
2.35-2. 27 (D, 486 ,)1H).27.4P34,(Je8R hiztH), 7.86d,J=§2 6z 21), 32&3)(m, Z0B4(n0OH),

(ddd, J=6.9 9 4 (m 3
11y, 1.23 (zd?f;(dgf 7% ﬁ%l 21%1%423)2?“%(’% Giby ?% @]‘I b plp A9 e,

trans- N- { 4- 20842 0js Rdbuk-84 (8d. get- 2 2isite Q.H)eb%@ﬁ@ﬂ?%%ééﬁobi? gyl phiény| } m
et hanc- 55u dh@nam 48 39pz 15 oven dried vial was charged with 13C
(100 ny, 8 ‘'mol’), copper (1) iodide (5 ng, 0.03 nmml ), K2CO3 (57
my, O0.415 mml) met hanesul f onani de ¥2mpegl 0. 25 mol ),

(IR 2R)-(-)-N, AP- %ﬁgemy(hxwabmﬁmg@@n% 12afbo@MetEoptdy MBnzdit@6 ol ),

and anhydrous 1,4- 10 dioxane (1 nL) under an argon (g) atnosphere.
The vial was seal ed and heated to 100 C for 15 h, wed to cool to
anbi ent tenperature and stirred for 6.5 h, tPen\ d to 75C for

Py

& ff
o)
NZ
Method 1.

21A. trans t-butvl 3-(4-cvanophenvl) acrylate

O
X 0

N /f\

A flame dried three-neck flask equipped with a thermometer, an addition funnel and a
N inlet was charged with NaH (3.96 g, 1.1 eqs) and anhydrous THF (120 mL). With

10

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),

15 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

20 overa 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. NH,Cl solution
(150 m1.). The organic layer was separated and washed, sequentially, with 25 mL of H,O
and 25 mL of sat. NH4Cl solution. After drying over MgSO., the organic phasc was



67 h. The bright blue mxture was then cooled to anbi ent tenperature,
filtered through Celite(r) and concentrated in vacuo. The resulting
resi due wagospjoegied to flash chromatography (basic akgiicagesoshr2s
gradient elution: 0.5% MeOH/ DCM for 1 mn then 0.5- 15 3% MeOH DCM
over 9 min at 18 nL/mn to give 7.5 ng title conpound as a dry film
(10%vyield). iii/z (ESt) Mr1=378.2; HPLC tit-0.59 mn. IHNW (500
MHz, CDCI3) 57.17-7.14 (m 21-1), 7.1%27. 08 (m 2H), 3.68-3.59 (m
3H), 2.98 (s, 31-1), 2.73 (quintet, J=7.9 Hz, IH, 247(ddd J=8.9,
6.4, 4.4 Hzevajpddted B d36esR toadifve(2M0 g\ as QW@J&-SB]J({XOO((?&WIGM) 'H NMBZ4q0t Mz,
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[4 (pynolidin-I-yfl phenyl ] cycl opr opyl I met hanone A stirring
suspenS| on 10 D . 11) acetate (3ng,

0. 01 9{33 : PR !,15{@((8 Mg, 0.03 rmol ),
sodi umtert but oxide (37.0 ng, 0.39 mml) hydrous TI-1F (2 nL) and
pyrrolidine (0.027 nL, 0.33 mmol), unde < rgon (g) atnosphere was
heated to 70C for 14.5 h in a sca v7 ai A Cer cooling to 5 ambi ent
tenperature, the reaction was que ed with aifew drops of H20,
diluted with DCM (15 ), filtered rough tel:), and concentrated
under reduced pressure. The rSulting material was subjected to
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the conbi negserganj.cs were dried over MySO4 and concentrated under
25reduced pressure. The resulting material was subjected to

pr epar atve reverse phase

21C. trans 2-(4-cyanophenylievelopropane carboxylic acid

O
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OH
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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

25  NaOLI (5.7 g, 143.1 mmol, 3 egs) in 1,0 (30 mL). The resulting mixture was heated in an

o1l bath at a temperature of 70 °C for 4 h. The reaction mixture was analyzed for completion



HPLC/NIS purification to afford 15.0 ng title conpound (31 %yield).
Infz (ESt+) Mt =351.2; HPLC tR=4.99 mi n. NV\R (500 MHz, DMS0-4) 5 12.86
(s, 111), vio2adofss2s 88 1H), 7.86 (s, 1H), 7.49 (d, J=8peridBaoodhbor23
7.14 (d, J=8.2 Hz, 2H), 3.63 (m 2H), 3.48 (m 2H), 2.69 (dq, J= 7.9,
7.7 Hz, H), 2.30-2.10 (m 611), 1.95 (dt, J=7.3, 3.7 |1z, 2H), 1.78
(dd, J=10.8, 9.3 Hz, 2 H, 1.63 (dd, J=7.9, 5.5 Hz, 2H), 1.38 (ddd,
J=8.9, 5.3, 3.9 Hz, 1H), 1.19 (ddd, J¥B.3, 6.3, 3.9 Hz, 1H). 5Exanple
21
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was formed. To this suspension was added a sol ufion of
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The suspension turned into a clear, or ed so]e%&y
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30 nm  An eéﬂi EAR dleg g’mﬁeﬁ ?gml%fﬁ%lgr ‘i"ﬁéaqu%%?%gmZ\rt@?anﬁ?éé&o%éago

m xture was stirre ogress- of t reacti on was
moni t or ed by ~HoNigRdropyperpddippdfepicoHC!. tTF?é mixge formoed wis gitiaeied Wels

di luted wi tpoMEBE (20 Q‘h%émﬁd@n%%as‘ MidefzledsO hl’?ﬁés% g(vl@q grﬁlit as J{i}ﬁ‘ite

organ|c Iayer was Sep arated and washe sequen i al
HO and 25 niolidf3odap YleNill‘i%‘Cf Ve ] %Wum/xffevénmlat?sy’i'erf‘gstlgwenwgm the

or gani ¢ 1phaggeMaSs revealed by 'H NMR. 'H NMR (400 MHz, CDCls-d) & ppm 1.37-1.46 (m, 1H)
1.47-1.55 (m, 1H) 1.87-1.96 (m, 1H) 2.43-2.49 (m, 1H) 7.38 (d, 2H) 7.74 (d, 21T 12.43 (s,
1H).

21D.  trans-4-[2-(4-Cyclobutylpiperazine-1-carbonyllevelopropyllbenzonitrile

20 To a solution of 21C (0.75 g, 4.01 mmol), 1-cyclobutylpiperazine, 2HCI (0.854 g,
4.01 mmol) and N-Ethyldiisopropylamine (2.79 mL, 16.03 mmol) in 20 ml of DMF at RTwas
added in portions HATU(1.523 g, 4.01 mmel). This was stirred for 60 min. then

concentrated. The reaction was partitioned between EtOAc and 1 N HCIL. The aq. layer was
extracted 3X with EtOAc then made basic with 2 N NaOH. The aq. layer was extracted 3X

25  with EtOAc and the combined organic layers were washed with brine then dried over
MgSOy, 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).

30  Method 2.
A glass vial was charged with 13C (250 mg, 0.6%9 mmol) and anhydrous DMF (5 mL),
purging with argon (g). While stirring, zinc cyanide (105 mg, 0.890 mmol) and

tetrakis(triphenylphosphine)palladium(Q) (80 mg, 0.070 mmol) were added. The vial was



evaporated to dryness to give 20.0 g 21A as a white solid (100%
yield). 'HNVR (400 MHz, CHLOROFORMd) 5 ppm 1.56 (s, 9H) 6.47(d, 1H)
7.53-7. 64(Wp 200024268 (d, 2H) 21B. trans &butyl PCT/GB2008/050723
2- (4- cyanophenyl | cycl onronanecar boxylate 0 N 5 A round bottom
flask was charged with (CH3)3S(1)0 (37.9 g, 172.4 mol, 2 eq.) and
DMVMb0O (450 nL). Wth noderate stlrrlng under N2, a clear yel | ow

sol ution was formed. To this solution’Was added sodi um tert-but oxi de
(16.5 g, 172 4 mmol, 2 eqgs) and the resultant m xture was stirred at
RT for 2 h. s@kAa(daBe gipin@6luy hewsh fo 8 °€q ) fves. THathgedctandas dlewidro

contai ner of, . AETYLA PR LMRA ALY duvhbR. RO ED Mg,
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reaction m xture was sequenti al "addi ti on of 00 m.)
and briné (aedw:eﬁﬂr)essurphéheorﬁﬂaws gup a%wbwﬁ%i g @b%rcbzp@erwenlwéﬁ% 5 MySO4

and evapor ahﬁ@teﬂt@mqwosméowgcwomMﬁlehda@rzv/m%ter 3 HRE 16l withes RE QdUCt

was purlfled by flash chro [,ap vvlth 10% Et 0A
hept anes t o™gh & 716" bmﬁ’il[lmé f(tg %ﬁl’l@ﬁ /l?ldhtﬂd}f 81 rag NVR
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1.83-1.96 (gn2H 1?69‘@91‘})0@8%%%9% %Prékg(?‘ {é%[éz 2 Wg%;?@%gg%g%m 20
21C. trdls 2n,24D.yAriophenid/l7dizclion. @ﬁ%ﬁfe(rrcaﬁb@xw:l%(melﬁd 2.00-1.89Amyr Dund
bottom fl as a t ( s =l OH
(35 ). W Eh aEREIare, Mo I BB ol =i TR s e B 00
sol uti on waé*%ddédﬁr%ﬁgdﬁmth%lﬁdddﬂ‘@ﬁ Na @R H51H). g, 143. 1 mmol, 3 eqs)
in -120 (30 m.). The resulting m xture was heated in an oil bath at a
tenperature of 70C for 4 h. The reaction nmixture was anal yzed for
conpletion 90 using 11 NVR AfterEsse2lyi ng conpletion of the
reactions the;aRacil@Tyblobibiferias- 1CANeSMNcy dpfidyliRnRaRilk, Rhdntlorhdra

vol une and the rest of the reaction m xture was diluted by the
addition of 50 nL of a NaOH (0.5 M solution. The sulting m xture
was washed with 2 x 25 nL of MIBE. The agq. separated and
acidified by the dropwi sc addition 05con HY until the pH of the
m xture was -1. The acidified m was Bxtracted with 2 x 50 nL of
gts werg dried over MgpSO4 and

Et OAc. The conbi ned organi c ex
evaporated to dryness on a rotary~evapor@tor to give crude product.

The crude product was purjEFed by flash chromat ography, eluting with
1-10% MeOH in DCM The product was isolated as a single spot on TLC
However, 1H NVR ard:ydiesgnetks sikglosnmtiotierail uikmdive altseldte stersobihistarount  of

Example 21 (210 mg, 0.68 mmol) was separated into individual enantiomers on a
Berger Instruments MultiGram [T Supercritical Fluid Chromatography Instrument using the

20  following conditions: 21 x 230 mm ChiralPak AD-H, 5 micron column, 70.0 mL/min, 20:80
(MeOH containing 0.5% dimethylethylamine): supercritical CO;, UV-220 nm, The isolated
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give 90 mg title compound as a white solid (43 % vield). Analytical Chiral SFC analysis of
final target >99% ee, =6.06 min, on 4.6 x 250 mm ChiralPak AD-11, 5 micron column,

25  2.37 mL/min, 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, CDCH) 8 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, 20},



10 inpurities were present. This material was then dissolved ina 1l M
solution of NaOH (30 nlL) and washed with 2 x 25 nL of Et0Ac. The ag.

| ayer was vwaepmnadsess and re-acidified to pH -1 by the deopwBs®s/inse723
addition of conc. HCI. The m xture formed was extracted with Et0OAc
(50 nmL). The organic extract was evaporated to dryness to give 3.1 g
21C as a white solid (36.4 %yield). te: a very small anount of
inpurities were still present in the material, as reveal ed by NWVR
"11NMR (400 MHz, CDC13-d) 8 ppm 1.37-1.46 (m 1H) 1.47-1.55 (m | H)
1.87-1.96 (h§0-16§(mR3AB120 49d,(Jm.6J6H) 43 881D, 2H) 7.74 (d, 2H) 12.43
(s, 1H). 21D.

trans-4-12-(4- Cycl obutyl oi verazi ne- 1- carbonyl ) cycl oprouyl i benzonitlil
e 20To a sol ution of 21C (0.75 g, 4txampledd|), 1-cyclobutyl pi perazine,
21-1C1 (0. 854, 4hs.a42 éﬂ-C%l&"u ARtz Flehyb AR R ohife, Sl
16.03 imol) in 26\[Q Di)\ﬁ;l'—@% RTwas ag e% ?{lgg%bktlons HATU( 1. 523 g,
4.01 nmol ). This was stlrred for 60 mn. then cotrated The
reaction was partitioned between EtOAc and The ag. | ayer was
extracted 3X with EtOAc then made bagic w {h 2 N NaOH. The aq. |ayer
was extracted 3X 25 with Et0Ac and #he'-co organic |l ayers were
washed with brine then dried I\/gSO4 fil tered and concentrat ed.
Purification was perfornmed usikng.a gradi@ent of 0%to 10% MeOH in DCM
A second purification was,#ecessary using first 100% Et OAc then 2-5%
MeOH i n HCM provi di ng 0. 8'%3 g of 21D (68.8%yield). 30 Method 2.
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0. 070 mmol ) Exgerpde Radd teatciie desirdied tgigm. %alsfecal @urabW§ angsisafifinglitaigpt

sl uny heat 9999"/9%899/ AP EEn @é‘x 2307 CibhBa AREL b kMBS ! OWed
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(10 nL), dried over S #{I’ I} ed_and cqnee trated under 5r ced
asour e, CTHE T e G e T g oEaHS BRF OHRTUAP LAy
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over 3 mm

0 err 34040
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(m '2H), 2. GlirfPak ADEHR S misien cgum%’/awr(lm 202801041)30%0%1“(121@1&1% J=11. 4,
(18d é % g H?ﬂme%gi};thylémﬁi sﬁpé#&@icaiéel%\ﬁmﬁ ad N%Bd%%ect%n ml&i?(AP»élef‘)L—ﬁloA?
Exanpl e 22 HPLC fr=1.56 min. HNMRH?5bO MHz, céch) 87.56 (d, J=8.2 Hz, 2&1) 7.19 (d, J’ 8.2
15t r ans 26425 4u§scAatsaton] S)PERT RGeS /=788 0y Bsy cddepe-opyd.d, bemeoni ri |
€, enantiongr, 1 ¢l eqm), 2.09-1.97 (m, 3H), 1.8 (quintet, J=9.6 Hz, 2H), 1.78-1.62 (m, 3H), 1.30

(ddd, J = 8.5, 6.2, 4.6 Hz, 11I).

Example 24
(4-cyclobutylpiperazin-1-yl}(15S, 25)-2-phenylcyclopropyl)methanone

. g/w\)

25



N Note: * designates single enantioner of unknown absol ute
stereochem sty. Exanple 21 (210 ng, 0.68 mmol) was separated
into indi Wdu@dgfomgpti oners on a Berger Instrunents I\/Ulptir,@m,{ggd—m
Supercritical Fluid Chromatography Instrunment using the 20 foll ow ng
conditions: 21 x 250 nm Chiral Pak AD-H, 5 micron colum, 70.0 nL/m n,
20: 80 (MeOH contai ni ng 0. 5% di net hyl et hyl am ne): super cri tical CO2,
UV-220 nm The isol ated enantioner wa® renoved of sol vent under
reduced pressure and placed under high vacuumto give 90 ng title
conpound as a whixaeped|(47d nfgd 3.6%mynob wd) sepaiwied iytoiisialidv@nprdaiom8FGh 2
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(ES+) Mr1=310.4. The resulting enantioner was further subjected to
preparative reverse phase HPLC/I\/IS ur|f| cation. The aq. fractions
wer e concendRipignalC Dighopiam (XCH) infraced apalysls. st . NaHCO3 (5 nl),

and thensextr act\trcb mstdaecﬁb Gd}ﬁn{l aae&bsbﬁtera;aﬁou%heaseomnmdzmlg BRdrfysle vver e

washed with ter ed 15co
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enantiomers,

Calculated VCD Spectra: A Monte Carlo molecular mechanics search of low energy
25  conformers for Example 25 was conducted using MacroModel within the Maestro graphical
interface (Schridinger Ine.). The 23 lowest energy conformers identified were used as
starting points and minimized using density functional theory (DFT) within Gaussian 03.
Optimized structures, harmonic vibrational frequencies/intensities, VCD rotational strengths,
and free energies at STP (including zero-point energies) were determined for each conformer.
30  Inthese 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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AD-H, 5 micron colum, 70.0 nL/mn, 20:80 (MeOH containing 0.5%
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super cri tic t P

NVR (5 00 M_\i}kng% 7 n @\Bgirgrw?n ﬁi&o?e%%iaﬁﬂnc éhhﬁcé %10(01% Tl}mc Mh{lh‘)'%aﬁc

(d, J=7 Hz,compyted s:ecmz- B thi5 mapyer, 4lpag conzﬂav@n( ‘@fwﬁﬁtl éltnuia@dwdgexmmemﬁb

2. 47 (ddd s%g&ag,ereqmge 4.0 El; 1H, 2. 37 2.23 (m 4H) 2. 08 1 98 (m

oH), 1.98-1.80 (m 3H), 1.77-1.68 (m 1. 68- ,126
(ddd, J=8.2, 6. Mm M C fra: Yﬁ%?%ﬁ%*i‘é'rpl‘t?r“raeﬂn%?mlﬂ? EﬁSPe§ cPvCD)
infrared anﬁis}fﬁs'scﬂvedlaW@ﬁil M\@{ﬁnsﬁﬁﬁiﬂth&&a@ﬁs@ﬁdra"tm toa@dab@@d) um BaF, infrared

configuratio of Ex l.e 24 .and, Ex ol.ved
ol cubat | g Sy AL TP R iRE < SR G FEP e
absol ut @0 c owisi cgnttuatd m;ﬁmnl&ﬂﬁﬁftbots@hbemﬂﬁttﬁmmmé‘de indthenectabwigdoatedd single
spectra was .t hen co e er| ect ra obtai ned
fromthe chPiPXr EI?B‘E)%F‘%F?E‘J&“ ?cﬂ/ﬁf’ clnzaz((g eC| | é3¥§)3e30 r e‘ﬁlt%ﬁretardghon
char act eri sfoptisizeiftistciptitif @ the @0t ragmhlcmmmifmctuhél@]mml ntleck-
g?::n::lu?;:: atl o gf gt he{}%ﬁ (?Lirg%nt O tazﬁlg|a%§g‘{élt Fl“l‘.l r%a%s%n\c/ilagrk%té Iow %ahs filter

nol ecul ar nmshaﬂi (ofS} and density functl onaI theory cal cul ati ons of

pr edi ct VCD speg¢ I he
Bampl e 24 and Brp Degub Rk trkiif SRR MhE AT L AR Pl
Mont e Car | ocomphued tol the caleploted NCB§9®§am@nh®EmM Hrvewcgye @511669 ¢ eompraieng
for Exanpl eygp. s o& u&&ﬁqd e hs%g@% &M&ql%lfou% tVeRodsR@nMRBSHIOR
graphi cal interface (Schrodinger Inc. | owest ener gy
conforners F%@ﬁt‘?tfoped were used as startl ng p0| nts and mni m zed
using density functional theory (DF]I,)aMlgiy n Gaussian 03. Optim zed

structures, harnonic vibr t| onal n nt ensi

rotatiofdl strengtfigy* %PHEI’ piRegandRdf (Sﬁeﬁ{ Pﬁ@*?’ YRR H’ie?sqﬂmﬂ%ro poi nt
energi es) were determ ned for each conforner. In these

cal cul ations, the B3LYP generalized gradi oxi mati on ( GGA)
exchange- correl ation densi ty functl nal @m'\bsed Specifically, the

GGA i s the conbinati on of Bec unctl onal (the
3- paraneter HF/ DFT hybrid exg u fun tional [B3]) {Becke, A D .1
Chem Phys. 93, 98, 5648} vmt e dyn m cal correlation functional

of Lee, Yang, ar:ﬁlns 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, #=4.5 min, on
25 4.6 x 250 mm ChiralPak AD-H, 5 micron column, 2.37 mL/min, 20:80 (MeOI containing

0.5% dimethylethylamine): supercritical CQ,, UV-DAD and MS detection. m/z (AP+) M+1=

285.4. 'H NMR (500 MHz, CDCl5) § 7.33-7.23 (m, 2I), 7.22-7.15 (m, 1H), 7.14-7.07 (m, 2

H), 3.75-3.54 (m, 4H), 2.73 (quintet, /=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 (1d, /~4.4, 3.7 Hz, 1H), 1.92-1.82 (m, 1H), 1.78-1.68
30 (m, 1H), 1.68-1.62 (m, 1H), 1.58 (d, /=1.2 Hz, 2H), 1.26 (ddd, /=8.2, 6.4, 4.3 Hz, 1H).



94 Parr (LYP) [Lee, C; Yang, W; Parr, R G Phys. Rev. B 1988, 37,
785]. The 6-31G* basis set [Haiiharan, P.C.; Pople, J.A Theor.

Chi ni . Actwo 2084345228, 213] was used in the conmput at i oRg;GH2008k8¢72PNS
of infrared and VCD spectra for each conforner were generated using
an in-house witten programto fit Lorentzian |ine shapes (10 cmd
line width) to the 5conputed spectra. In this manner, direct

conpari sons between simul ated and exp%?i mental spectra were nade.
Experimental VCD spectra: -25 ngs of Exanple 24 and Exanple 25,
respectivel y waslhdpissiotevwenfigintigh & Enkmpls 28iwssdowd db betremsisgachittsmgaRat el y
| oaded into i sis 4 cnl resol ution
using a 4- hc gﬁg%%?gyc%%g%%ﬁg%l%?%%g%@111)?%@(&6%' ysis 10 was
conducted using the BioTools Chiral IR instrument. The instrunent

i ncorporated a single photo-el asti CEM ;é%tor set for polarization
nodul ation at 37.024 kHz with 214 retardation (optim zed for

acqui si t Pon of Med<yelebrdpireegl- bi)@deritarussrngthylimaidnsbylensienroryock- i n
anplification with a 30us tinme constgianer@dnd a 20 kHz hi gh pass and a
4 kHz | ow pass filter was used. 15Results: The experi nmental

vi brational circular dichroism (VCD) infrared spe was conpared to
the cal cul ated VCD spectra and the Exanple m ure found to be
consistent with an S', S configuration and [t he anple 25 structure

found to be consistent with an
20(4- cycl obutyl pi perazi n-&-y1)((1 2R) - 2 phenyl cycl opr opypmet hanone
0 Thi s enantiomer was | d in &cordance with the chiral
separation described in Exﬁsﬁ:pl e ™4 and treated as described therein.
188rrgt|tlg?1¥ ; tsolld(40 % vyield).

Anal yti cal - : Oy A e 50000 ee, tR=4.5 nin,
on 25 4.6 x 250 mnChlraIPak ADH 5 mcronOcqunn 2.37 nL/ mn,

20: 80 (MeOH containing 0.5% di nmeth ) . supercritical C2,
UV- DAD and Ms detection. nt/z (Al 5.°NVMR (500 MHz, CDCI3)
57.33-7.23 (m 2H), 7.22-7.15 (mJU1E}l), 7.14-7.07 (m 2 Fl),

3.75-3.54 (m 4H), 2.73 (quinFg", .9 Hz, IH), 2.47 (ddd, J=9.0,
6.3, 4.3 Hz, 1H), 2.36- 2.23 (m 4H), 2.08-1.98 (m 21-1), 1.95 (td,
J=4.4, 307 Hz, Ib-ak)yingsg@Rioh oB@imetiyl phbsphgnpacktalé@0.11068L, 30¢ mmohf) THF
1.68-1.62 ( H), 4.3
Hz, 111). gﬂg IHL) a0 agaé%sg% Egcges%clg%fs |3?nl'?%l%l %gﬁp%élq%grm cgj%n%% & Sﬂmy
found to be wepHisved lemrrmpiorambignt RNpeRtE DIV 1 Yminathérginolpd wdtnhfeo VCDFO ﬂns

infrared anghysiis (ﬁﬁ:tﬁwiJe%[(E‘mui)ﬂa-n@ﬂﬁﬂpik&ingl‘éehy@(@mb, £ 230 mmol), which is
commercially available from Oakwood Products, Inc. (1741 Old Dunbar Rd., West
15  Columbia, SC 29172), in THF (5 mL) over 2 min. The bath was allowed to expire and the

reaction stirred at ambient temperature for ca. 24 h. The reaction was quenched with H,O (50

f. tion. Exanple 25

mL) then diluted with EtOAc (100 mL). The phases were separated and the crganics further
washed with H2O (2 x 20 mL), brine (5 mL), dried over MgSQy, filtered and concentrated in
vacuo to afford 670 mg 26A in ca. 85% purity as a white solid (86 % yield). This was taken

20  forward without further purification. m/z (ES+) M+1=232.1; HPLC #=1.07 min. 'H NMR
(500 MHz, CDCl;) 6 8.84 (dd, /=2.1, 0.6 Hz, 1H), 7.99 (dt, J/=8.2, 1.2 Hz, 1H), 7.77-7.65 (m,
2H), 6.59 (d, J=16.2 Hz, 1), 3.85 (s, 3H).

26B. trans-Methvyl 2-[6-(trifluoromethyDpyridin-3-vlleyclopropanecarboxvlate




5trans- (4- Cycl obutyl pi perazin-1-y1)(2-(6-(trifluoronethyl)pyridin-3-y
ficycl opropyl) nethanone N () F3C 26A.

(E) - Met hv 33 bfanpiskisf | uoromet hyfiovridin-3-yllaervlate @Cf,@ﬁz(%@fb—gnﬂ;
stirring solution of trinmethyl phosphonoacetate (0.510 nL, 3.14 mmol)
in THF (15 nL) at OC was added NaH (88.0 ng, 3.3 nmol). After
stirring for ca. 20 mn, the slurry was allowed to warmto anbient
tenperature for 10 mn, then cool ed a%fain to 0O C To this was added
dropwi se 6-(trifluoro-nmethyfinicotinal dehyde (500 ng, 2.86 mmol),
which is comercially available from Cakwod Products, Inc. (1741 Ad
Dunbar Rd., West 15 Colunbia, SC 2 THE (5 m_) over 2 mn.
The bath was allowed to expi@e an reactflon Stirred at anbi ent
tenperature for ca. 24 h. The re was gyenched with 1LO (50 nl)
then diluted with Et0Ac (100 #Q. e phases were separated and the
organics further washed with H20 (2 x 20 nlL), brine (5 m_é, dried
over MySO4, fil trerSEORATY tiinsamriisrstiail B 1Waet & 1f BmebinPHSE 1o myto6A
in ca. 85% pbidnt ¥rPsradre Whdet 1 H&ni(Q arBEpBéran£laded (Cﬁhai)asawa@as akem220

forward wi t hout . further. rification. . HPLC
L1069 T b in gl Bt R o gty g sbrenied achion 1R giegon s Ty

7.99 (dts JsBee@for 20 ﬂmHZX, DNISIGIXI mb) sblHidn GR6A30024g, 0370 lﬁmEQWés(:la,ddeﬂ:lG. 2
Hz, 111), 3,85 .

2-(6-(trifl caro ng C{Vﬁr ] Fring %he 1§£C?Pu W%%i“g%rs%r fgrn:iehc %?113%1)%1{1/0}1%(1“611& Ié'gg) (%3 F3C
To a vi gor oud) gnd sxtramcdl nng) EtDAt (ﬁr>e30crﬁL)NaH: (c@fpu@d prganick Wb wastpld with il2OMSO
(5 nm) at t r added
(5,7 5L 0 00 IR S0, SR sl guage 2

Fol | owi ng cagitet “éheaeﬁentmg Uﬁ‘duet‘?fé Sﬁ*‘i@‘ﬁ@tj F‘bﬂﬁsh\ﬁé(’@t%ﬁphﬁr SOF 181 %@m?ﬁt n. A
DVSO (1 1671—) e]§'tQ)lnu(§ Q.‘@QM@@EM f@@%n‘i‘ﬁen @2519@ MM/])CIW%%I@@ g@rdatds opw se

over ca. eactio o cbuenched
with 1120 (?éfn?m)m aﬁfmd &4 ?1&86%80 /hfflsld)af’m@sw’l“@éﬁ HL%PLthé ¢ &Hbi ned

organi cs welreNm@s beEdving ADdR 8 8.54 (d, /=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, /=9.6, 6.1, 4.1 Hz, 1H), 2.00 (ddd, /=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).

15

26C. fruns-2-[6-(TrifluorcmethyDpvridin-3-vi]evclopropanccarboxvlic acid

o (7 T

— O
F.C N

OH

To a stirring selution 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
20 mL). The reaction was left to stir for 14 h, acidified to pH 4 via 1N HCl (aq), and then
extracted with EtOAe (3 x 10 mL). The organic layers were combined, dried over MgS0,,
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, MeOH-d,) & 8.56 (d, J=2.1 Hz, 1H),
7.78-7.65 (m, 2I1), 2.62-2.47 (m, 1), 1.97 (ddd, /=9.0, 4.7, 4.6 Iz, 1), 1.63 (ddd, /=9 .4,
25 5.0,4.8Hz, 1H), 1.49-1.39 (m, 1H).

26D, trans-(4- iperazin-1 -(tri DNpyridin-3-




(1 x 15 nmL), brine (15 nL), dried over MpSH, filtered and
concentrated under reduced pressure. The resulting residue was

subj ect ed e Jhdoasis6hr omat ography (Si02-12 g; gradi ent pkQHabdsio9dras
0.25% MeOl -1/DCM for 3 mn then 0.25-4% MeOH DCM over 14 mn at 25
m./mn) to afford 22.0 ng 268 (10 %vyield). in/z (ES+) M1=246.1;
HPLC tR=1.09 min. ITI NWR (500 MHz, CDCb) 38.54 (d, J=1.8 Hz, 1H),
7.59 (d, J=8.2 Hz, 1H), 7.55-7.46 (m 98 F1), 3.75 (s, 3H), 2.60 (ddd,
J=9.6, 6.1, 4.1 Hz, IH), 2.00 (ddd, J=8.6, 5.6, 4.1 Hz, 1I1-1), 1.73
(dt, J=9.2, 5.1 seycldbkdpyllpetBBofeddd, J=8.6, 6.4, 5.1 Hz, IH). 15 26C
trans- 2{6(Tnf| 9 ! | opr, [ cid ()
F3C To a stirri ﬁlg) o) %}glxtg%]t%of)%w? ’(ﬁﬁé .0889%€g?%§%aﬂ%ﬁ%(1 m)
at anbi ent tfeempl@mmwedd&é@%dé@m_mm&% mmqibdrwaB§Ué23(rm& 0¥g) m@roD6
ol ) as a %lﬁldns\’nﬁn fAYJ%QmﬁQAQQng(b d@ngmol)-r% aﬁcﬁ:@ﬁ%dn@ﬁoﬁﬂ@? A@I‘ L 521 T
for 14 h, acid pH 4 via hen extract ed th
Et 0Ac (35x 1Dh ﬁtfareacqrﬁbwwgr&ﬁm@teﬂ av@r @d%éfi I@e%ﬁlewewduewsehlu@@ éfrth
MySH, filtermd (19nd) GANCAMIBsEEivaPdan dil 3 | 4@ 16
ng 26C (79%vyi el d ?n/z (ES+) M+l 53232 @ﬁ; ng pﬁ%tmlHﬁNNR
(500 MHz, I\/E’GW— aEgL %e%@/eilaa 1S ﬁglte}_edl,_&nd cg_qq)annaffd-ygva?u%é[h? Wult@gﬂﬂd%
2.62-2. 47 ( MAas dubjfektedlio Wdsh(ca@dehatodimShyQbasid affimird-80y; pladient bkhion: 3% &dAdd,

Crane. (oo oy Bewn Ro B P opaORpHesne &% 13k BBk EIm i Fopt - 5.

97 yl) cyl®l oA (BEI% nieltihamofEs+) M+1=28T8 HPLE =0 mgn. s'él NivIR ¢5000MH2 60C()1 6

DIPEA’ (0. 058 1t (0724 0 eyt lf oo BFPHEN TEREL B 8. 060% LGP
Stirring foB.52(midi), 2IA (Qusetry7. o610 B D6 (ddueked. G ddetd o 1 368129i00n.
bressure.  ThaRzQ2lmat Dottt ﬁ?ﬂfﬂ“@?’%mf’? SES-Er A hE T g eec
successively with dllute aq KZCCB E&!ﬂﬂg—, 1120 (2 nL), and brine (3

m), drigd over cp he
resul ti ng resi du,ﬁ\g\g‘g&m%h%@tﬁ%ﬁg gﬁﬁﬂﬁoﬁ{%@b 10 I%R%ﬁf ]gfsml'ng

alum na-8 g; gradient elution: 5% Et OAc/ Hexane fo mn then 5-100%
Et 0Ac/ Hexane over 13 min at 18 mlmn) to af » 10 26D (36%
yield). mz (ES+) M+l =285.2; HPLC tR—75 mgjm NVR (500 MHz,
CDC13) 88.53 (dd, J=2.1, 0.6 Hz L7289 =8.2 Hz, 1H), 7.55
(dd, J=8.2, 2.1 Hz, 1H), @®. 69- 9 (m 4%, 2.74 (quintet, J=7.9 Hz,
IH), 2.60 (ddd, J=9.0, 6.3, ) | H),02.36-2.29 (m 414), 2.05

(m 31-1), 1.93-1.82 (m 2H), 1.79-1.66 (m 3H), 1.35 (ddd, J=8.7,
6.3, 4.6 Hz, 1H).Thisexample was prepared according to Example 10 employing 4-Fluorocinnamic

acid, which is commercially available from, for example, Sigma-Aldrich and 4A to afford 42
mg title compound as a white powder (24 % yield). m/z (ES+) M-+1=303.2; HPLC tp=0.72

20  min. 'HNMR (300 MHz, CDCly): § 1.20 (m, 1H), 1.60 (m, 1H), 1.73 (m, 2H), 1.86 (m, 3H)
2.04 (m, 2I1), 2.32 (br s, 4H), 2.47 (m, 1H), 2.72 (quintet, /=7.8 Hz, 1H), 3.64 (br s, 4H),
6.96 (m, 2 H), 7.09 (m, 2H).

>

Example 28
trans-[2-(3-Bromophenyleyelopropyl]-(4-cyclobutylpiperazin- I -ylmethanone

L7

N
Br. H/N\)

0

(£

25
Method 1.



Exanpl e 27
15t rans- (4- Cycl obut yl pi perazi n-1-y1)42-(4-fl uorophenyl)cycl opropyl | ne

thanone o 2909/0248231hi s exanpl e was prepared accordi ngpé@cRERBM092310
enpl oyi ng 4-Fluoroci nnam ¢ acid, which is cormmercially avail abl e

from for exanple, Signma- Aldrlch and 4A to afford 42 ng title
conpound as a white powder (24 %yi el dg) mz (ES+) Mt1=303.2; HPLC

t R=0.72 20m n. 'FINVR (300 MHz, CDCI33® 81.20 (m 1H), 1.60 (m 1H),
1.73 (m 211), 1.86 (m 3El), 2.04 (m 214), 2.32 (br s, 4H), 2.47
(m 114), 2.72 (hskenbpte,wad piépBeddzgordidglp ExBmpld 1§ bnpleying@-hromécndbmicm 2

1), 7.09 ( ;
trans42- ( 3- Bglrdo‘r%%%ls Ay Té)c/glll}éa%?%lb?f]o o gfr examplebsﬁ?n? %}dg(éhr%uzjﬁ%t? aﬁF‘(){'grret han
one 98 mg hﬂerQmsO@ﬂamwlete\mwdqml(le'/ﬁémld) ack b‘\ﬂﬂﬂ M367h: BRadpl=E.- 6@@111
enpl oyi ng 3"{?%@ , hy1hs 1k | aR! €5+ r om
for exanpl e, ﬁﬁ’gd %I‘IC?‘I 281{%60% 611J1DT1c')$73qgeil{mIél i?ll?ég%ﬁg i as a
whi t e powdem, (zm)z 196 ¢rn.elHd)2. 20NQ£/SZ4I()AP}1)(HWBBZ-.671£H1 I-IIEIL@ 2 Re72 I@D-"Sﬁ hn 211-1
NI\/R(300 1520 (m 1H), 1.37 (t, .1=5.0 Hz, 1H), 1.60
(m 2H), %%7555% 29'?)738% 2 (m 2H . 2.20 (br s, 41-1), 2.31 (m
2H), 2.67 (m IH, 3.42 (m 2 14), 3.63 (m 2 H, 7.22 (m 211), 7.38
Eﬂ_m) 2H) . hl\/emlg@,ng 7,gcs]lcurry of NaH (7 2(21 g, P 18 m):?zl_ inwegt))lg/BO (ggo
was hea n oled to . . 8
0 055 o) v HGANGE Theo 0 Ein0h S PGP S5t e T O
RfT ﬁSAm 19mf. ghdwbdledto mnmwm@a%flg 0.18wm0l) Wasswed o igueantiditmikiiee yi el d
of the previou tep i.n DVBQ e
via an addi i’i‘%‘iﬁlﬂﬁn%lﬂjoég‘g 0\1/3 thfﬁgwlﬂlé(?%tl ‘ﬁglrlﬁa %?? ar %“a\r/l\t/gastwg f}rﬁirozd
over ni ght athe mwoﬁaapxda@ﬁxvem DIMED (20(thed) vewns dlddel éroajise phaseldision fuaod ed

x t E Etng((: 2((ve1 @dam The l’e%c%on mlx%% was ég%edh)%?ﬁ? g%%.?ielg %32@8% Mxlﬁiﬁ%sggigﬁs hed

Na2504, fil @rérﬂwqemﬂdw@mm}@ﬁtwthﬁwﬂhﬂé@o nbductd ngpeSkurgamceThase wesi due

was puritie r dm: I ,SO., filter
CH2C12: ﬁ/émg?\lsﬂ%d&kﬁ S ERnaIRLOgAR Wgsﬁ fiddl S&rta{ﬁ%dwgé g?\gslg 5077 d was

recrystall i %@GOIP%U‘WGPP‘{%G’@HA‘ pre%smﬁs W“i“ﬁ WeoPWi fREDH ke e at ey
mow t o af f ofstve) eluting with CH>ClL:MeOH:NELOH (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
5.7 g title compound (36%) as white crystals. 'H NMR (300 MHz, CHLOROFORM-d) &

20 ppm 1.19-1.29 (m, 111) 1.59-1.77 (m, 3H) 1.76-1.90 (m, 2H) 1.90-1.99 (m, 1H) 1.99-2.10 (m,
2H) 2.24-2.36 (m, 4H) 2.39-2.50 (m, 1H) 2.65-2.78 (m, 1H) 3.56-3.74 (m, 4H) 7.05 (d, J=7.7
Hz, 1H) 7.14 (t, J=7.8 Hz, 1H) 7.20 (t, /~1.7 Hz, 1H) 7.29-7.35 (m, 1H), "C NMR (75 MHz,
CDCly): 8 14.3,16.2,23.2,24.8,27.0, 42.0,45.4, 49.0, 49.7, 60.0, 122.6, 125.1, 128.8, 129.3,
130.0, 143.5, 169.8. (M+H)"=363.80.

25 Example 29

trans-3-[2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl]benzonitrile

L7

N
N N
On/\)

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



5.7 g title conpound (36% as white crystals. 111 NWR (300 MHz,
CHLOROFORMd) 5 20 ppm 1.19-1.29 (m 1H) 1.59-1.77 (m 311) 1.76-1.90
(m 2H) 1\99'2@99;%94855” 114) 1.99-2.10 (m 211) 2.24-2.3@¢ (rJEBzﬂdﬁ')anm
2.39-2.50 (m 1I-1) 2.65-2.78 (m 1H) 3.56-3.74 (m 411) 7.05

J=7.7 Hz, 1H) 7.14 (t, J=7.8 Hz, 114) 7.20 (t, J=1.7 Hz, 1H
7.29-7.35 (m 111). 13C NMR (75 MHz, CDCL3): 5 14.3, 16.2, 23.2,
24.8, 27.0, 42.0, 45.4, 49.0, 49.7, 6800, 122.6, 125.1, 128.8, 129.3,
130.0, 143.5, 169.8. (M-14)+=363.80. 25Exanple 29

trans- 342- (ﬂr@wclnmbutwrmmammewﬂs{nm bony (n.aws, iIop@py) Thenzomy ri | e

99 tR=0.71 N O

160 (M e ot D, Bl U552 8 s B oS o8P, 1)
2 33 2. 45 (6§5 @i, 2002 368 ({rquaint B45 (d1=7.8 8izHAD), 1.5)(m, AP B6{ pr11H, 2H),
3.63 (br s, 2H), 7.45 (d, J=7.8 Hz, 1H), 7.56 (m 2H), 7.64 (s, 1H).
5Exanple 30 trans-N
{342- (4- €ycl obut yl pi per azi ne- 1-car b&mzﬁﬂs@ﬂ opropyl ] phenyl | met hanesul f

onam e SRR S B SRRLEE APCOAS 00,y YBIBLC, L A DO

yield). mz (ES+) Mr1=378.2; HPLC 10 tR=4.26 min. ' I35NVR (300 Mz,

DVMSO-d6): 8 1.16 (m 1l-1), 1.37 (m 1H), 1.62 , 1.78 (m 2H),

1.95 (m 2H), 2.15-2.28 (m Q314)H 2. 69 (|nt@:7.8 Hz, 1H), 2.97
| d, J=7.8 Hz, 1H),

(s, 3 H, 3.47 (br s, 2 e H
7.02 (m 2H), 723(dd|_%76r®€\:z 961 1 H. Exanple 31
15t rans- (4-1 sopropyl pi per azi n- -yl phen eycl opropyOrret hanone,

enantiomer 1 rN ﬂql\g)e&%m%e wgs %épgﬁggc%grldi%g Eﬂgl%f‘?g'l%&al@tﬂ “" ’1"‘;1’% ?Sttl ve

absol ute stereochem
separ at ed i nffeyd 7 ditile MOUMﬁMhmeldﬁ Yy i@y géﬂ‘(ESﬁSMT]lTﬁ%&ﬂ ﬁPLC

Mil ti G ag | | - SupgEL i MaRtof M Ip OIS P88 @RI, h RS L YIB NS 218, the
1.78 (m, 2H), 1.95 (m, 2H), 2.15-2.28 (m, 6H), 2.69 (quintet, /=7.8 Hz, 1H), 2.97 (s, 3 H),
3.47 (brs, 2H), 3.62 (br s, 2I0), 6.89 (d, /=7.8 Hz, 1H), 7.02 (m, 2H), 7.23 (dd, /=7.8 Hz,
1ED), 9.61 (s, 1 H).

Example 31
15 trans-(4-Isopropylpiperazin-1-yl)-(2-phenylcyclopropyDmethanone, enantiomer 1

Note: * designates single enantiomer of relative absolute stereochemistry.
Example 1 (76 mg, 0.28 mmol) was separated into individual enantiomers on a
Berger Instruments MultiGram 11 Supcereritical Fluid Chromatography Instrument using the
20  foliowing conditions: 21 x 250 mm ChiralPak AD-H, 5 micron column, 50.0 mL/min, 20:80
{(MeOH containing 0.5% dimethylethylamine): supercritical CO,, UV-220 nm. The isolated
enantiomer was removed of solvent under reduced pressure and placed under high vacuum to
give 32.4 mg title compound as a white solid (43 % vield). Analytical Chiral SFC analysis of
final target >99% ee, #=3.92 min, on 4.6 x 250mm ChiralPak AD-H, 5 micron columm, 2.37
25  mlL/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 MHz, DMSO-ds) 8 ppm 7.23-7.30



20 follow ng conditions: 21 x 250 nmm Chiral Pak AD-H, 5 m cron col um,
50.0 nmL/mn, 20:80 (MeOH containing 0.5% di net hyl et hyl am ne):
supercri t ivg@boosXs23UV- 220 nm The isol ated enanti oner wag/ceeieQe230f
sol vent under reduced pressure and placed under high vacuumto give
32.4 ng title conpound as a white solid (43 %yield). Analytical
Chiral SFC anal ysis of final target >99%cc tr3.92 mn, on 4.6 x
250nm Chiral Pak AD-H, 5 micron col um!? 02.37 25 nJm n, 20 80 (MeOH
cont ai ni ng 0. 5% di net hyl et hyl am ne): supercrltlcal CQ2, UV-DAD and Ms
det ecti on. (A% ZHY/.[4ARZ) (myBXRFB3.40 (il BENMR-Z. 500, My 2. 3MBCd 8)0) B2

7 23-7.30 iy , 7 71
(o1, 3(%:9211 g},s(ﬁ]@ Jl%olg"s 8% 1??) :fé*'?dg &%32 ?%‘dléﬂ'd?égd 89672
3.9 Hz, 111§z$H}8 (ddd, J=8.2, 6.3, 39Hz H) 0.96 (d, J=6.7 Hz,
6H) . Exarrpl e 32 _ _ Example 32

5trans- (4-1sopropyl pi perazin-1-y1l) -'('Zf"ﬁh'e—n'yl cycl opropyl ) net banone,
enantioner 2 MNete(d-Iopoesbpmatiesd-yhi(hgheyleyroptappliiresthapfner @lkugiomee?
absol ute stereochem stry. Thi s enanti oner s isolated in
accordance with the chiral separation des b in Exanple 31 and
treated as described therein to gi VE\ 35/& title conpound as a
white solid 10(41 %yield). Apal W SFC anal ysi s of final
target >99%ee, t=5.16 mm on x 25@m Chi ral Pak AD-H, 5 mcron
colum, 2.37 mimn, 20.80 ( BQ# cont aihi ng 0. 5% di et hyI et hyI am ne) :
supercritical det ect i ( AP+ =73
NMR (500 MHz, g%?ft&e)dD %g‘BEﬁfl IYB Grantionyr ?ﬁ‘[ﬁlatﬁﬁ)ﬁbsﬁ’ﬁ‘f L0 Tm(sﬁ? 3H)
3.40-3. 67 (m THis H)antibn&@w&ﬁolate(dm adcoldnc? wBB h2 ciiial {eparatibif)de@riA42. 33 (m
:2))1;) H; 38 (E)gmg)ée Cimg) E[e ed% ij_&%tr?oé!f:gmmeglgo %p? %%@%ﬁﬂe(c%%ounﬂ as8& \%1’11te§b1§d’
3-(tr anéO 2 (44~/cydd)o Batlytiqa]l PerabiiGvmalysis efifmelriyizdt &9k op ropyd nbemrark de
(4.) ONH2 29334N ChiralPak AD- H, 5 micron colymn, 2.37 mL/min, 20:80 (MeOLI containing 0.5%

trans- 3- (3- Brononhenvl) - 1-°(4- cycl obut' vl pi perazi n-1-v1) prop-2-en- 1-one
0 dimethylethylamine): supercritical CQa, UV-DAD and MS detection. ni/z (AP+) M+1=73.4.

'H NMR (500 MHz, DMSO-d6) § ppm 7.23-7.30 (m, 2H) 7.14-7.21 (m, 3H) 3.40-3.67 (m, 4
F) 2.60-2.71 (m, 1H) 2.33-2.47 (m, 4H) 2.22-2.33 (m, 2H) 1.38 (ddd, J=9.0, 5.3, 3.9 Hz, 1H)
15 1.18(ddd, J=8.2, 6.3, 3.9 Hz, 1H) 0.96 (d, J=6.7 1z, 6H).

Example 33
3-(trans-2-(4-cyclobutylpiperazine-1-carbonylcyclopropyl)benzamide
1§
x N /\l
(+) O NH,

20 33A. trans-3-(3-Bromophenvl)-1-(4-cyclobuivlpiperazin-1-vDprop-2-en-1-one

f s




101 In a 500 nL round bottom fl ask were added

trans- 3- (3- bromophenypacrylic acid (10.0 g, 44.0 mol ), HATU (20.1 g,
52.9 ”VD|KN09&9%9#9¥5 DMF (130 ni) and DI PEA (18. 4 ”L’F 182008kd0723
This mxture™was T'éft stirring for 30 mn. 1-cyclobutyl pipérazine
hydrochl oride (10.3 g, 48.5 mmol ), DW (20 nL) and DI PEA (20 nL, 0 11
nmol ) were added 5to another flask and the resulting m xture stirred
until the solution was honbgeneous. THE solution containing the am ne
was added to the first solution dropw se and stirred overni ght at RT.

The gng w?s gongfﬂE({Eota%muﬁ%bgwaﬁnﬁz)aska&ea&&@ﬁanﬂs-git(@blﬁﬂgfmlmwl?‘gyl_srﬁeﬂd- solid
was I SSOolved W C n sat.. . e aqg.
phase was s @Bzgrga%%m’élﬂ@ I*B%%W getl édﬂ% %ﬁﬁm%ag%me%‘?%g %5’8 ﬂ?%)al}d ’%IEEA

organi ¢ phageg.4was odi rel. OMemibankyaerISinMaZFSHAI mird. Of- ¢y Bt ipartdne

concent ! i KRS LS LEREINE TR L SSHELL BB 51920 LS

Hexane/ Et 0 Aeyaithd 48k-ahd ho sty rhiem@: s88edhntivhadofudpdwdshogoGBéong. STIE0%

i el d i | - 0 L ORCF )
V' 82%. 1 Cifford ittt g DM R0 M S SIS e Rl o
41-1) 6.86 Rd, THGF Sattoncehisied i7 vR@o . 608 fuhthepdplting setivksqlidas disspByed),
:733% Hz, 2H) wiﬂ?EtFﬁﬁLc((gOO HEL:)Jaﬁd ﬁaﬁ@@; Sg't!_t)300 14115)7 182 a4. })hase]%%'sZpalﬂed and - 1) -

(tr ans- 2- ( 3TBRGADBHERHPAE Kt YorlonThe qamicybiss bt Jicp Pre reyirpusNgGimet ha
none  NjoMetilQeh shd cRdhuled MOt dided préséurd 218 resltidBorBil dil Wik pIMRL(; 200
m.) was heated at 75 0

_ C for 30 nmm  and cooled to RT. M3SQ é38.8 g,
0.18 nol) washsHgRaCgARYREYFEde e sHh Hant FOASYHPED 03600 %27 hte R,
33A (19. 0 gafsril chg sNB-AN0MBGieftd adh g kollda Sie IR opIBIAL,] CFIEOREFORMLYE Of

t he previous_ s IS [ ) d j.Se via
an additionp@ﬂiﬁg%lggﬁiﬂéggggﬁ?ﬁ%ﬁg§?é§2g?g%Iﬁ&@?ﬁ?ggﬁﬁégiggﬂbed
over ni ght at=IRB.HZ] 4207.LA4008 (m, )l Hast4 &diléd 5 57. Ak 2th & .5a¢d, Jphhadé, 1H),
extract i . (4yXx 600 nm, 2 x 400 m.). The organi c phase was
washed a?tﬁﬁ$§8ﬂ%g6§h ‘B'nL), brine (I x 300 nmL), dried over
anhydrous Na2SO4, filtered and concentrated under reduced pressure.

The resi due;y@s,pii.fli80mEBhed BRI RIRIQIL AR T PhncBbibhi N9 Wi th
CH2C17: MeOH: N1- ; ; Ing orange solid

was recrystallized in N@Olll (40 nL); rinsed W t | d MeOH and dri ed
in vacua to afford 102 r/\N
Br *\l‘rN\)
0
&
Method 1.
20 A slurry of NaH (7.22 g, 0.18 mol} in DMSO (200 mL) was hcated 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

25 and the aq. phase extracted with EtOAc (1 x 600 mL, 2 x 400 mL). The organic phase was
washed with H>0 (2 x 300 mL), brine (1 x 300 mL), dried over anhydrous Na,SQ,, filtered
and concentrated under reduced pressure.  The residue was purified by flash-chromatography
(DCVC) eluting with CH>Cla: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



5.7 g 33B (36% as white nystals.11-1NWR (300 MHz, CHLOROFORMd) 5
ppm 1.19-1.29 (m 111) 1.59-1.77 (m 30) 1.76-1.90 (m 211) 1.90-1.99
(m 11-1) (m 211) 2.24-2.36 (m 4H 2.39-2.

2. 652 78"%0%?’?@64%% 56-3.74 (m 4H) 7.05 (d, J=7.7 Hz, %F—é&?‘.’dﬁ?ﬁ%ﬁ
J=7.8 Hz, 111)7.20 (t, J=1.7 Hz, 1H) 7.29-7.35 (m IH. 13C NVR (75
M—lz CDC13): 5 514.3, 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, 1301@, 143.5, 169.8.
(M+11).=363.80. Method 2. 33B was al so prepared according to Exanpl e

10 enpl oyi ng7 3358 GEUS s aRE @6 2. NMR (30bbaly, tgwmop@micabbpma\mh habl e

compound s [T 5% BT Hr B T gﬂa b 0oL S Bt ol Erga

t R=7. 60 m ngn,'4in 130NVR (300Q) Meiz2. 76DM$GI—I§JE)6 3.34 (n,20) (.05 (dLE70)Hz, IED3N4(t,

273%™ St i o Tyl e et
7.22 (m 520)4.3,76.3832m4. &2@)0 415 433C49.0, 49.7, 60.0, 122.6, 125.1, 128.8, 129.3, 130.0,
34(trans)-2; 1 razi ne- 1- car bonyfi cycl opropyl Menzonitril
e () 11'43 g%cgl @8%% 3%%@?0 mmol) in DM (2.5 nL) was added zinc
cyanide (194 ng, 1.65 mml) and tetrakis(triphenyl phosphi ne)pal | adi um
(0) (127 nOpgefhodd mmol ). The resulting 20 reaction mxture was capped
and heated To _100C in a mcrowave for 1 h. The crude reaction m xture
was partiti ondt perakeerrraebarNdick-odormpled eaplaying demogpemitisides wer e
separ at @d afgich B SoRderciPINAH & ¥R FrofXfof BGISHR, S/i‘!ﬁzhAEhQAﬁld @3\)%0 HERIE) mg The
organic fractions re canbin d concentra /t he % terl I
purified on"FrOFRYEE ALY (B &?F’ﬂb ﬁ&q% 3Tt’ﬁ 1 bigi %68““553
gr ad:]I ent nmenkmd 3@0%@Hzlwwegmmr(mum1pasb@masez-liauxﬁa‘)elréo(2152@}51.1111@, on
XBridge Pre 50 Nm. 5 s _reyerse a 0 .
210 5 33C FHL o0 Pe o ias ook T Baras i ihabh Y8R i A RErG 308

MHz, NETHAWZ@:&})ZHﬁ?ppmlJZPB] (ddd, J=8.50, 6.15, 4.49 Hz, 1H)

1.54-189 1.68-1.80 (m 20)1.84-1.97 (m 21-1) 2.02-2.12(m
20) 2.2 241(m5H)246(ddd J928 615 449Hz 1H)273285
(m 11- (Befs (- 2r{4- erfzinfsdl -darhondldycl SN zonR I 103

33D.

3- (mans- 2- (4-cycl obut yl pi Der azi ne- 1- car bonvl )cvel gr opyf i benzam de
33C (180 ng, 0.58 mml) was dissolved in TllfF/\e and added to
acetam de (687 ng, 11.64 nmmk) and pafy adi %) chloride (61.9 ng,
0.35 mol) in 1-120 (1 n). ™ [ﬁ. sSp was |eft stirring at RT

for 1 h then the tenperature w creas dto 50 C and reaction
stirred for 2 h. The reagtion m»fure was filtered on a Varian C18
reverse phase cartri dge ahd the cartridge was washed with MeOl-1. The

crude material Was3BHMONE Oarma}ie PMBEISvel)pPE Cldviszingsdypgde (e l‘ﬂgari@

hi gh pH 25 mnﬁ{o e . I’lInHIIiH N .
blu?f erIo 25 I;lrrj1%r(1)ﬁgh@ Qﬁﬁ%&rﬁ%ge P%lggi %ég& ?ﬂoﬂ:%ﬁb S S)C6111 Jg)RZEL]%JIV\% ers
reverse Bhageéct% Flﬁ’ﬁ‘ie WE\F&ER?F’ a1 spedie Whe Hé‘é?‘?réﬂa"ﬁﬁ?lé by ffa%%*v%s

provi ded 10Ra&Bn a3diré 58s partffodd@bebken bt ADHR <416 oaMHEO A

CHIrERRERIVEE
.5 m128139 [11) 1.63-1.79
1. 9F7)p2 13 (PU3Ey “2‘ ﬂf‘f?q(%]lase wf‘&ﬁx”é?eq-érﬂ%t X §21x5}§8’(1édﬁhe Ogﬂ’agwéggm%s 76,
4.10 Hz, 1Hpe2 .cﬁﬁbaﬁed&&lc(:mateﬂl |a'bd tBe &dde3natefial parifiddn doepmBtifeHPLCIMS ushid)

(6|\/|(-I)-|7-|) S_hr_328th§ long 1110?1 pH’ 3§90 55% cna jen mgtil'od]'(ZACKI it 12—1 8 ammmglggj calg'onat}a buf%x 25

25  min.) on XBridge Prep C18 OBD, 30x150 mm, 5 mm, Waters reverse phase column. 210 mg
33C (61.6 % yicld) 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, J=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.



15 Exanple 34 trans-1-(3-(2-(4-Cyclobutylp peraz

ne-| - car bonyl )cycl opr opyfi phenyfipynolid -1-2-one /CLN /N Method
1. 20A fli crowave tube was charged with Pd2( ,
0.034 mol E o ﬂ‘ﬁ%ns (58 ng, 0.098 mmol), Cs2CCB (O. 7%’%3@%9@9%%)
and pyrrolldln 2 one (168 ng, 1.98 mmol). The tube was flushed with
N2. To another 5 nL flask was added 338 (600 ng, 1.65 mmol) and

1, 4-di oxane (6.6 nlL). N2 was bubbl ed #®% ough the solution for 30 nin.
This solution was then added to the mcrowave tube via a syringe and
sealed with a cap. The 25reaction mxture was stirred for 42 h at
100C in an 9%_]})] _ F i n CH2C12/ MeOl -1 with
silica gel. —SOT Vet 5P 5 e resi due
purified via G Bxoa Smfmgmaﬁs rpha}seas(d@iolﬂeﬂ@l’ﬁﬂH\BGﬂL)h\]MddaxﬂtGhbetaﬁildMﬁS?lG

(oo 10 1) SadhtMhndt GaBuRabatfoRodde e o il Eshblin bt i 338 T

titl e colposuspen§iofwis lyit $t'euii) at RI‘ fond t]mnli6ﬁ¢m¢rad)mmasrimmddyo He\land e

104 ph 20Q: > [

101 ghase LRy R g fupd LT 558 T 1900

| yophi l'i zed Carﬁidg&qnﬂ@l@A@uidngg)W@Edn’Lﬁl Me@Ibeﬂlemad@B@embW@S@n’éﬂd@@rrpound
E?n3% as a g%batlﬁwgglPLé MM tkfe?f&}x% hMﬁ%H 2@%% gl)atl m&sﬁ) . 32
2.07- 5 2. 21m§1ﬁ?1urzpalb%dt2@uf@r§é i) owérgz Blfpﬁl%@BPn%Oxlf}q)mnz St
J=8.1 Hzap 2vwlerPretdse $habScdiihn. E4poradioddrtBs debhrdd Puredlabtiogs Beviddd 105)md - O

P aa 7 a5 (RERayh e frlus b it ot el 3%&% was

al t er nat i vehysprreparin 180006 ¢t r2g1) i 07-BX a0p3€) 162 epﬁz;csgzmgﬁlmaﬂmde 28

(B o= S B R 09 0% Pl S4B R iy o4,

1H), 1.48 (D 1LH)-7.43 (m, 2H) 7.52-7.61 (m, 2H), ES (M+H)"=328.3,

15
Example 34
trans-1-(3-(2-{4-Cyclobutylpiperazine-1-carbonyl)cyclopropyl)phenylpyrrolidin-2-one
O
‘“‘JJ\N/\
I\/N\O
r
)
Mecthod 1.
20 A flame-dried microwave tube was charged with Pdx(dba); (30 mg, 0.034 mmol),

Xantphos (58 mg, 0.098 mmol), Cs2CO;3 (0.75 g, 2.31 mmol) and pyrrolidin-2-one (168 mg,
1.98 mmotl). The tube was flushed with N2, To another 5 mL flask was added 33B (600 mg,
1.65 mmoi) and 1,4-dioxane (6.6 mL). N, was bubbled through the solution for 30 min. This
solution was then added to the microwave tube vie a syringe and sealed with a cap. The

25 reaction mixture was stired for 42 h at 100°C in an oil bath, cooled to RT and dissolved in
CH.Cl»/MeOH with silica gel. The solvent was stripped off in vacuo and the residue purified
via Gilson normal phase (CH2Cl;:MeOQH:NH,OH, Flow: 16 mL/min, 40 g colunm, 0—2 min
{100:0:1); 2—7 min (99:1:1); 7T—55 min (99:1:1); 55—60 min (95:5:1); 60—8&5 min
(95:5:1)) to give 600 mg title compound (99 % yiled). It was purified once more by reverse



1.60 (m 2H), 1.75 (m 2H), 1.95 (m 2H), 2.05 (m 2H), 2.20 (br s,
61-1), 2.52 (br m 2H) 2.68 (quintet, J=7.8 Hz, lH) 3.45 (br

S, 214) . 3v82adobinsss 3.85 (m_2H) 6.92 (d,'9=7.8 Perchiivund#s 25
(t, J=7.8"V% %43745( 1H, 7.50 (d, J=7.8 Mz, |H). Example 3

trans- 1-(3- 2 (4 cycl obut yl p| per azi ne-| - car bonyl )cycl opr opyl ) phenyl )p|
peridin-2-one O N () 20A flame-dried m crowave tube was charged with
Pd2(dba)3 (15 ng, 0.017 nmol), Xantph®$ (29 ng, 0.049 mmol), Cs2CA
(377 ng, 1.16 mmol) and 5-val erolactam (98 ng, 0.99 mmol). The tube
was f 1 ushedphadet(B,0MIN, Fovaneil lieh, 13 gibluikh dske m1m®%ﬂ%ﬁ (5(%1)0 rrg,

0. 826 nmol) 1, 4- thro

sol ution f p%@nﬁl{lg &E})hxl'zleg%}(i%?})%%uc %SI}I{’%EERZ @ 835 ?‘QN (ﬂe) (gngﬁ‘l) owave
tube via a &fprd %gmgamdcmhmtl(ﬁmwa aavhua@hdTHM(MNH@@HWRDECD%MMS
stirred for ved
in CH2C12/ I\?Bé tazrt% l; | ta )gfg Pﬁ(gp%fl f%ﬁ‘gzgfﬁﬁbﬁﬂ%ﬁl ?gli vacua
and the ¥esi Zjidm,%)s?%ﬂuﬂﬁ‘(m?eﬂﬁb%l@ $25om THALG (NdThhHz pHAg3 dold i)
Silicycle(r ae i bk a

40- 63pm 60 %“cﬁ‘%? R A ST ErE o 18 W Py (R I o o
0->2 nin (1@9 0) 194745 &7 THA- DT 3158@5! 7->55 min (99:1:1); 55->60 mn
(97:3:1); 60-.85 mn (97.31)) to give 160 ng title conpound (51 %
yield). It was purified once nore by reverse phase col um:

Silieycl e(rMEE%Pure | scoTM conpatible 40 g SiliaBond(r) C18 17%
(1420: AGYN, FI owTh8etbmpbund wialigmedlelyirepai@d acZoriting to HAMpR) 16 eRploidg m n

L0 AL (7. et i 3 3kl Pt R P e SRR BRSPS Lo
zim whilt glscz)l jad.2; AREd tRHNEBZm&OOHM%R@G@M?zGE@RM@)S gé@mlm) ,188 1m,261),( m s
(n Tiy s shoabmant £ eh A otg 45 o B b 720 0g8 480, . By bR

7.19-7. 28 ((pintbd AEL.NNR 1(7,5.49K.5, EDO.Q) (bS5, 1), 3585 46 21), 632 (& /~2BHQ,1H),
23.5, 2852, 724 07 320 BrimyAass, 183,730 (@ e ufqmf. 517,

Example 35
trans-1-(3-2-(4-cyclobutylpiperazine- 1 -carbonyl)cyclopropyl)phenyl)piperidin-2-one

¢l
@)

20 A flame-dried microwave tube was charged with Pda(dba); (15 mg, 0.017 mmol),
Xantphos (29 mg, 0.049 mmol), Cs2COs (377 mg, 1.16 mmol) and &-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 vig a syringe and sealed with a cap. The

25  reaction mixture was stirred for 42 h at 100°C in an oil bath, cooled to RT and dissolved in
CH,Cla/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,



1060.0, 124.1, 124.6, 129.2, 142.2, 143.6, 170.0, 170. 2.
(IVH4) =382. 15. Exanple 36

3- ((trans)wad-b¢b0siess obut yl pi perazi ne-1 - carbonyl ) cycl oppemdshbgni@s de
, enantiomer | ONH2 15Note: * designates single enantiomer of
unknown absol ute stereochem stor. Exanmple 33 (90 ng, 0.27 mmmol)
was separated into individual enantioners on a MettlerTol edo
I nstrunents M ni G am Supercritical Fl &d chr omat ogr aphy I nstrunent
using the follow ng conditions: 10 x 250 mm Chiral Pak AD-1-1, 5
m cron col ufm2 nfi(100:A1l); Bi~+Y, mid (9601 )( 7-s Bpmioi2tnol); Bomilanink37d: 0; %85

DNEA) : super i g al) (v K321 0ites mﬁjaw Q4o A0 SIRALLOTRL. s

renoved of reduce re an pl ac
vacuum t o gievershasegoluing] Slicyeef® Sliraduradscel whlﬂipﬁé'b@éﬂ géll(aaqnd%ciﬂﬁé r'a) .

mz (TOF E Ngi MR FE%030 Ahn, i Re Ooleamn, Mmth'Bb/ﬁ) oLk JosThZ_.8@l C.
for Ci9H26 0195, found 160; 1H NVR (400 MHz,

CHL OROFORM & (5%5}}%6}’“2%@1%‘5“("%? IYPPHII)Z“PH%OI‘\%U(%ﬁ L)pp piford ¥2y. 1. 94
(m 214) 1.86+ide &%p()ﬁﬂd 3, y?eld?,vl\sz(mute%‘lﬁi 08 R Fgédrble% @&@R@f&;m dH)

2. 12 250aui B, a8 T 5 a3 s 2oty St B e D50 O a0

(c=0. 257, MeQHH)HN3aB s (6,aH) 6ol-637 QPA) anal vs s, 16 7.1 9- mais(rﬁaﬁgé%CNMR

10 ni i, KON LPSODF SIS Aent b At 0 a o it Ryet R Ay

super crlllol c&0.0,00R], 106, 129.064ERArp.b.l 781, 170.2. (M+H)"=382.15.
3-((trans)-2-(4-cycl obutyl pi perazi ne- 1- Carbonyl ) cycl opr opyl ) benzam de
, enantiomer 2 0 NH2 5 Note: * designates single enantiomer of

unknown absol ute stereochemistry. Examplghf s enantiomer was i sol at ed
in accor dance3vﬁ{ntans)t2r@ c?@ébﬁl%ﬁpqﬁ%ﬁé @%hr@&ayﬁ@%ﬁﬂo{?ﬁﬁmﬁz@mﬁ%%l@m&q and
treated as descri béd therein. of I'e conpound was 1 sol ated as

a white solid (47% vyield). /22/2 (TCP ES+) I\/Hr/l@.o HPLC t R=0. 56 mm

HRVS (TOP ES+) O
* xv N
I

0% 'NH;
15 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 CQ», UV-215 nm. The isolated

20  enantiomer was removed of solvent under reduced pressure and placed under high vacuom to
give 37 mg title compound as a white solid (41 % yield). m/z (TOF ES+) M+1=410; HPLC
#x=0.55 min, HRMS (TOF ES+) m/z calc. for CioHaeIN30» {M+H}+, 328.20195, found,
328.20160; 'H NMR (400 MHz, CHLOROFORM-d): 8 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

25  (quin, J=7.81 Hz, 1H) 3.52-3.79 (m, 4H) 5.86 (br. 5., 1H) 6.22 (br. 5., 1H) 7.30-7.42 (m, 2H)
7.48-7.71 (m, 2H), [a]p=1171.6 ° {(c=0.257, MecOH) 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
mLAmin, 40:60 (isopropanocl containing 0.1% dimethylethylamine): supercritical CO4, UV-
DAD.



calc'd for Cl9H26N302 [ M+HI, 328. 20195, found, 328.20169; '11 NWR
(400 MHz, 10CHLOROFORMA 5 ppm 1.33 (ddd, J=8.30, 6.15, 4.30 Hz, 1H)
1.63-1. 79 widbooddmudys 1.8-1.95 (m 21-1) 1.99-2.10 (m 3br1&pIehshshrs
J=4.69 Hz, 4H) 2.55 (ddd, J=8.98, 6.25, 4.30 Hz, 1H) 2.73 (dq,
J=8.01, 7.75 Hz, 1H 3.57 3.75 (m 4H) 5.70 (br. s., 1FD 6.12 (br.
s., IH 7.30-7. 41 (m 2H) 7.55-7.62 (m_ 214), [42=-170.4 (c=0. 260,
MeOIl -1); Analytical Chiral SFC analys“@ of final target >99%e,
t=4.30 min, on 10 x 250 nm Chiral Pak AD-H, 5 m cron colum, 10 15
nmLi min, 40:60 (isopropanol contai niBxgan®leld? DVEA) : supermti cal Cc2,
UV- DAD. Exanpl e )

1-(3-((trans)-2- ?ﬁ“@?@Tob ijlg?g%?%ﬁlgm%%?g%mbw§%§mﬁmm?g%yl)phenyl
Ypyrrolidin-2-one, enantionmer 1 20 enaromer? * desi gnates single

enanti oncr of unknown absol ute stereochem stry. Exanpl e 34 (580
ng, 1.58 mml) was separated into individual ed ioners on a

MettlerTol edo Instruments MniGa uper gri tiNcal "Fl ui d Chr omat ogr aphy
I nstrunent using 107 the fo tions: 10 x 250 mm Chi ral Pak

AD-H, 5 micron colum, 10.0 in, BF 45 i sopropanol contai ni ng

0. 1% DVEA) : supercritical -2154qum The isol ated enantionmer was
renmoved of sol vent under reduded pressure and placed under high
vacuumto give 232.8 ng titl escgnpound as a white solid (40.1 %
yield). ni/fz (ES+) M+1=368. 3 HM!® 5tR=0.99 nin, mz calc'd for

C221- 130N302 [ Mhpolof + déﬁgat%?é?hgéenefngb&ﬂ&g’of g&%@%@(ﬁme stéiéocNtrMLtl% (400
MHz, METHANOL-d4) d ppm'1 ddd, 50

1.54
( ddd J=9.18, 5. 13 enagtiegper pﬁis 18(11?'[6(&1}'1 ag_coglgnci Wytg tl*(eﬁ{mai g_e‘w)u atj_ongigsmllbfglgn (m
(2H) 2191 )1 g %}Sang P 362l t‘lgatchﬁ; d&tHvad th21;3m1)42 g 21 4tR. 2Bp vt I!ﬁd’iﬁzolfaccQaQ-aZ 4(8
m t =3. , . t = m
31 3.9 (1 VhRgnT ey s fOh ESu N i e s 56 e gt GL34RR
J=7.81 Hz, ik)xaldQ ?or@@gl{_@ddg (MIER", 208.20293] Found) 39B2(HiEy; 'H NMR7 (44eM{Xz,

L o2, W il oub A phad b T a0 NS YL B B S5,

AD-H 5 m cﬁmmlezwsu?mq (nd, OEVER Trign/=458 TR HAIDI256 (kS parf OB, 65t 30 i, A 0. 1%
DVEA) @ supes 61 iqhi £8by G811, U¥1) 38R B4R 8. 78%br. 5., 1H) 6.12 (br. 5., 11) 7.30-7.41
(m, 2H) 7.55-7.62 (m, 2H), [0]p=-170.4° (¢=0.260, MeOI); Analytical Chiral SFC analysis
of final target >99%ee, #&=4.30 min, on 10 x 250 mm ChiralPak AD-H, 5 micron column, 10
15  mL/min, 40:60 (isopropanol containing 0.1% DMEA):supercritical CO,, UV-DAD.

Example 38
1-(3-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyDphenyl)pyrrolidin-2-one,

enantiomer 1

(r°
20

Note: # designates single enantiomer of unknown absolute stercochemistry.
Example 34 (580 mg, 1.58 mmol) was separated into individual enantiomers on a

MettlerToledo Instruments MiniGram Supercritical Fluid Chromatography Instrument using




151 -(3-((trans)-2-(4-cycl obutyl pi perazi ne-1
- car bonyecycl opropyl ) pbenyl )pyrro |i din-2-one, enantioner 2 Note: *

desi gnat esygio@ligssgnant i oner of unknown absol ute st er eQehfRIB8dsio¥e723
This enantioner was isolated in accordance with the chiral separation

described in 20Exanpl e 38 and treated as described therein. 217.9 ng
title conpound was isolated as a white solid (37.6%yield). nifr (TOF
ES+) M+1=368.3; HPLC tR=0.99 nin, |IRW (TOF ES+) In/z calc'd for
C22H30N302 [ M#1- 1]+, 368.23325, found, 368.23219; 11-1 NWVR (11-1 NWR
(400 MLl z, MeTHANEIg-codjtiobs: pivm 250 83 ClddPak 4D8,40nicrén dbymnd 1 BOmEyin, lH)

190 (quin, 15 aR S fynde s s 2Bl oGy i, sl 0
(m 1H 2 1gna2t1@@=:1 i3] reihevies ogsgwlveg ug@pﬁe?luqb@ pre%m’p@nd—]ﬂace@ﬂ)delzhlgoca@mngo( m

2 H 2. (Lgc 2312'81r9 %coﬁg&%d%wlﬁmol% 5(91 s clté %J’ZQQ‘S#M+12§'&)3 ﬁP]Z@
(quin, J=7 , IH) 3. H% ?'({) I@&
J=7.03 M, Qif@f?g’ Binge/zeacd for E2EB0N302 EM4T1°, 26593325, fOUJl 3&?8 3ﬁzH R1)

7.34-7.38 (paoohz, 1\7/[134@1@016146 ﬂrbpnliéz) (ddﬁ%%fsol%s&so(fﬁ #1064 (ddi0B9 18,
MeOH) ;  Anal tlcal Chlral C anal ysi s al target >99%e, tR=4.85

mn, on 10 X*250°0Hh R rﬁérlF?a?lémA%DA 834 %(’ér 20812 4B 2108 (i 2Bk 5 45

(1 sopr opanob.2cang ahnimg.202 1YGhIVEAP 59 aLpRI0C Fi1 AR alo @@7 8UM=z,DAIY3.51-
Exanpl e 40

51- (3- ((t rand§ B3 -GBa YrardePa el 1l & 47 BarvP Yé9 &1 Gpr i JBheny

| ) pi peril@di n726 glig, /~8a@Rtlc szl 1 H)Noddet, J*1. 0%, fiafedhs-+3$i Irifl(e=1ddant i onmer
f k

wes Sopar at BACT AL bAY R R ALar LAk S PR, Poodon (T i,y S AR

| nstrunents CMraﬁ’f@rﬁé?ﬁ{Sim@rqmcplwedIO niimings e r(mueraor apiaming®s o vt

using the f%ﬁe‘?&ﬁn@a@C@QW biapns: 10 x 250 mm Chiral Pak AD-H, 5 micron

colum, 10.0 mm n, 40:60 (isopropanol containing 0.1%
DVEA) : supermitical CO2, UV-215 nm ¥xampledd at ed enantioner was

renmoved gf s ql-(v,fqo;tmag@otercyda&ﬁ@cp%ra@m@swb@ly%@mpﬂog%denyng@rondﬂhghme,
vacuumto
enantiomer 2

Note: * designates single enantiomer of unknown absolute stereochemistry.
This enantiomer was isolated in accordance with the chiral separation described in
26 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 CanHagN;0, [M+H]", 368.23325, found, 368.23219; 'H NMR ('H NMR
(400 Mz, METIHHANOL-d4) & ppm 1.33 (ddd, /=8.40, 6.45, 4.30 Hz, 1I1) 1.54 (dd, J=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,
25  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, /~7.91
Hz, 1H) 3.56- 3.67 (m, 2H) 3.67-3.80 (m, 2H)3.91 {t, /~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,



give 37 ng title conpound as a white solid (41 %yield). nilz (ESt+)
M+1=382.3; HPLC 15 t=1.03 mn, HRVS (TOF ES+) nmlz calc.for

C23H31143Q, bdWhdssddst, 382.24890, found, 382.24803; 'H MvRcEINLM
METHANCL- d4) d ppm 1.34 (ddd, J=8.59, 6.25, 4.30 Hz, 1H) 1.54 (ddd,
J=9.57, 4.69, 4.49 Hz, 1H) 1.67-1.81 (m 2H)1.83-2. 01 (m 6H) 2.06
(td, J=7.13, 4.49 Hz, 21-1) 2.26 (dd, .1=8.01,4.88 Hz, 1H) 2.30-2.45
(m 1H) 2.36 (td, J=10.06, 5.66 Hz, 4 2.51 (t, J=6.05 Hz, 2H) 2.78
(quin, J=7.91 Hz, IH) 3.57-3.79 (m 6H) 7.05 (t, 20J=1.76 Hz, 1I-1)
7.08 (d, J=MeBH), MaglytichFCYirallSFC2imndlgkis Q'fﬁﬂal%ﬂdﬂz'%%deb tr74.8Bmint gn W=722561 Hz,

Fimal | ar oot AgRybat AP AE i GRr ln B) Es FBenb o RIRRAR

m cron col UBMEAL@Guprtdmiiical C@QLBGD(\Dsopropanol cont ai ni ng 0. 1% DVEA) :

supercritical CO2, UV-DAD. 25Exarrp|§.a§al
1-(3-((trans)-2- (4 cycl obut yl pi per -T-car bonylgpaycl opr opy!l ) phenyl
) pi peri df n- 2-1dRd(rraandrit-cphebptypipergige- 1 gybenyDeyclpawpy whtyBpigridgt one,
enanti omer of unknown absol ute stergaghgmstry. Thi s enanti omer
was isolated in accordance with the chiral separation described in
Exanpl e 40 and treated as described there| .4 title conpound was
K +) M+1=382. 3; HPLC
ES) ni/z calc'd for

tR=1.04 nm:; HPLC tR=0.56 mip
C23H31NB02 [ M+H], 382. 24890, d, 38Y.22755; ' HNMR (400 Mz,
METHANOL- d4) 5 ppm 1.31 (ddd, JZ8. 40, 6.25, 4.49 Hz, 1H) 1.51 (ddd,
J=9.18, 4.88, 4.69 Hz, 1H) 1.@5-1.76 (m 2H) 1.81-1.97 (m GH)

1.99-2.09 (m J=7.23, 7.03, [7.097°2.54 Hz, 2H) 2.22 (dd, J=7.81, 4.69
Hz, 11-1) 2.28-2.41 (m 111)_2.32 (td, J=10.06, 5.66 Hz, 104H) 2.47

(t, J=6.25 Hz, 2H) 2.75 (quirt, J=7.91 Hz, 1H) 3.53-3.75 (m 61-1)
7.02 (t, J=1. 95 Mote: 1 Hsighat@Singht, enahtionfer®T utkpowil #4polte B8edobiondisth. 81Hz,

1H.) 7.30 (t, E’xgl;liplg%S 9%'1_'90’ 0 %f')nmoﬂ;%éz‘g%w( gtec?mé_%gi \E’\@Qmmmﬁ%\l .lclcal

Chiral SFC anal ySi's | nat targe x 250
mm Chi r ap PaMele}THedtﬁfnmuommtn%@Gwmﬁwqr@ﬁmilﬁhlﬁCimmﬁtaﬁal(hw duspringravole

cont ai ni ng Qn %b%’ggl dltl%hlio?d QﬁiOtrhrﬁ@‘hnM AIyM' %anjcélugﬁaimllﬁlﬁll%
4-((trans)-2-(4-cycl tyl pi perazi ne- 1- car bonyl cg\g:l opropyl ) benzan de
40: 0(150p10pan01 containing 0.1% DMEA):supercritical COs, 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 (ES+) M+1=382.3; HPLC

15 #=1.03 min, HRMS (TOF ES+) m/z calc.for C23H3 N302 [M+H], 382.24890, found,
382.24803; "H NMR (400 MHz, METHANOL-d4) d ppm 1.34 (ddd, J=8.59, 6.25, 4.30 Hz,
1H) 1.54 (ddd, /=9.57, 4.69, 4.49 Hz, 1H) 1.67-1.81 {m, 2H}1.83-2.01 (m, 6H) 2.06 (td,
J=7.13, 4.49 Hz, 2H) 2.26 (dd, /=8.01, 4.88 Hz, 1H) 2.30-2.45 (m, 1H) 2.36 (td, /=10.06,
5.66 Hz, 4H) 2.51 (t, J=6.05 Hz, 2H) 2.78 (quin, /=7.91 Hz, 1H) 3.57-3.79 (m, 6H) 7.05 (t,

20  J=1.76 Hz, 1H) 7.08 (d, /=7.81 Hz, 1H) 7.12 (d, J=8.20 Hz, 1H) 7.33 (t, /=7.81 Hz, 1H),
[a]p=+145.8° ( ¢=1.59, MeOH) Analytical Chiral SFC analysis of final target >99%ee, fr=
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.

25 Example 41
1-(3-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)phenyl)piperidin-2-one,

enantiomer 2




N O Method 1. 202ID (1.173 g, 3.79 mmol) and ground KOH (0.306 ni,
9.48 mmol) in tert-butanol (30 inL) were heated at 55 C for 20 h. H20
was added wadodofaesssp! uti on concentrated to 110 about %@:ﬂﬁmb&/obmyce
precipitation. The product was collected by filtration and rinsed
with 1120 to provide 0.864 g title conpound (69.6 %yield). mz (ES+)
M+1=328. 23. Method 2. 5To a stirring sglution of 21D (40 ny, 0.13
nmmol) in a mxture of EtOH H20 (5:1, 600 m.) at anbient tenperature
was added Hydri do(di net hyl phosphi nous aci d- kP)[ hydrogen

bi s(di met hyl phosphinito-kP)] platinum (I1) (11 0. 030 mml ), which
is coomercially available from StrCheg/‘a# c. (7 Mulliken Vay,
Dexter Industrial Park, Newbw 195 4098) The reaction was
placed in a pre-heated bath h. Upon cooling to

anbi ent tenperature the m xtuke-was dilputed with EtOH (2 nL) and DCM
(2 m), dried over MgSOH4, filt red and concentrated under reduced
pressure. The resulting soli G aken up in MeOH, absorbed onto
CeliteO, and then subjectedto fijl ash chromatography (Si 02-4 g;
gradient elution: 1% 2N N -13-n MeOH DCM i socratic for 3 mn then
1% 5% over 9 mm el digBghmabs &@J&Enﬂ%m@d?uﬁ&novl@aﬁ&ﬁt@‘st@re&&eﬁist\‘ﬁ 41.0 ngy
title 15conpound (97%yield) as a white solid. mz (ESt) M-1=328.2;
E1PLC t R=0. 40 i s enap{ioRmpyas splatef nAccorfapga ik thegpiral geppigtionydegeribed ip

(2 (]:i_d 1), 7. 25Ek&npld #Bard nklted a%'d)s,cnlﬂed ARrelrS 42 2idtitle ForRfductl il idoRed 4slAyhite2. 78
, J=1

(td, J= %o %011%25,374”’ #E‘djf FPT_/'Z i"fsﬂ 5‘* ?adﬂ%&f ‘b& Iﬁmgﬁﬁﬁc ’RIPDS‘:’L% EIEU‘/% 00
(in, 211), EOEYddcalddTa. (3510, [MAIL", B#2,.24890] found, 379247556 %1 (NVIR @6Y)
1.62-1.55 ( I %Né €.
4-((trans)- ZLM(':%“T{:I “Q?gppﬁé;_glz{]d %{}lg)%d;% %5 quj%’)Hc H1‘)opr g@;‘/jﬂ gg%’zam’ de
enant i oneg- 88,469 Hz 1H) 1. 65 1. 76 (m 2H) 1.81-1.97 (m, 6H) 1.99-2.09 (m, J=7.23, 7.03, 7.03,

2.54 Hz, 2H) 2.22 (dd, J=7.81, 4.69 Hz, 1H) 2.28-2.41 {m, 1H) 2.32 (td, J=10.06, 5.66 Hz,

10 4H) 2.47 (t,J=6.25 Hz, 2H) 2,75 (quin, J/=7.91 Hz, 1H) 3.53-3.75 (i, 6H) 7.02 (t, /=1.95 Hz,
1H) 7.05 (d, J= 7.81 Hz, 1H) 7.09 (d, J=7.81Hz, 1H) 7.30 (t,/=7.81 Hz, 1H), [a]p=-138.7°
(c=2.73, MeOH); Analytical Chiral SFC analysis of final target >99%ee, #x=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 CQ,, UV-DAD,

15
Example 42
4-((trans)-2-(4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)benzamide
oy
A
@) N
H,N 0O
O
Method 1.
20 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.O was added and the solution concentrated to



O Note: * designates single enantionmer of unknown absol ute
stereochem stry. 25Exanple 42 (864 ng, 2.64 mmvol) was separated by

pr epar at i weoedbozis23HPLC ( Mobbi | e phase: 50% B; A Hept areT/isBlockoBELs

B: 50% Et OH/ Me014 + 0.1 DEA, 18 m/mn. Columm: Chiral pak AD, 21 X
250 mm 20 urn particle size) to provide 308 ng enantiomer. 11-1 NWR
(400 MHz, CHLOROFORM-d) d ppm 1.25-1. (in, 1H), 1.61-1.75 (m 3H)),
1.84 (qd, J=9.44, 9.18 Hz, 2H), 1.94-2.07(m 3H), 2.28 (t, J=4.30
Hz, 4H), 2.45-2.54 (m 1H), 2.63- 2.75 (m 1 11), 3.55-3.67 (m 411),
5.48 (br. saboutj_Zj}g)l to 15d@8p1@gpztat1gn The pr)iucngsscotl@pted jnggltlggoq qngd 11usz|;l.|)7v1th7 71

(d, 2 H. i cERbide WMEdF3E& Bmp &‘%m gﬁrdga;%/zliﬁ&mfsz@fz@dl ent
05-95% B in 4.5 mn, 70C Solvents % TFA 1 n H20, B: 0.05% TPA

in MCN, TO = 0.132nmi n. 5 HRVS[ M+HI caI c. =328. 20195, obs. =328.20232.
Chiral HPLCvc#Q8% Rt =5.985 nin; Chiral pak AD, 25% Et OH 25%
MeOl - 1/ 50% hept an 1%

4-((trand)- 2 (4 eﬁeﬁnaaﬂm%%%& R P FEE SRR OB SR an de
, enant i omed.6@ i) at and2dNt templarbtere was atzisd gytaide(slmﬂﬂgﬂmesp&n@mtammner of
unl nown abs te stereoc i.Stry. ant S oI at ed
in accor dan@le}H%&%en{%ﬁgd?%%?y?ﬁa{ﬁ%pé}ég%@g Pla“““ale(ﬁéf‘? Viﬁi) "%3 and
treated as desocrdidigdvdihide &om Stron &hénocads, BOJ7 Wgﬂld@n éfharﬁemmnbdusﬁmi Park,

34. 59 ' 1 e 7
é 05 /0 M%Q&H?A g/gé?so @%Ogg(l a%asglapegi plﬁl %‘éﬁdoqgl févrfﬁg
1.94-2. @6 (1 UBsipoolipg prganibient tgmpcrgige g mixppy wapdilgepd (g dfLOR) @gniggnd 6. 35,

‘211?’2) Hz, 5 élz_%((:MrQ(Z gﬂ,‘) Zjijz%\lefm{gédﬂ) ﬁlté?’ecﬁa@d gbn@t%tlﬁt@a u1%k91cdu§ecﬁp(1—es§n@7i h)@:m
7.67-7.73 ( multma)sohdrwaf takErSp) in DL %O*B@d Oneo%l:?@» a@d&*%é&m@ﬁd@ fegh

G adi ent: Ofn&@&i@Brd Hy 631(5; NiNeradRfe. ehﬁ@l{ V SJUNSIH fin MECPRIO VIR cilafic £ DminB:

0.05% TFA i trl]len %I% over 9 11111131101 ing at 5% for 3 mnl;']at 1% mL(;mlTl?foz §1v2 11091151cr tit ebS

15 compound (97 % yield) as a white solid. m/z (ES+) M+1=328.2; HPLC =0.40 min. 'H
NMR (500 MHz, MeOH-d,) 8 7.79 (d, J=8.2 Hz, 2H), 7.25 (d, J=8.5 Hz, 2H), 4.79 (s, 2H),
3.80-3.54 {m, 4H), 2.78 (dd, /=15.4, 1.1 Hz, 1H), 2.44 (ddd, /=9.2, 6.1, 4.3 Hz, 1H), 2.35 (td,
J=10.5, 4.4 Hz, 4H), 2.28 (dd, /=4.0, 0.9 Hz, 1H), 2.11-2.00 (m, 2H), 1.90 (ddd, J=10.8, 9.0,
2.1 Hz, 2H), 1.79-1.69 (m, 2H), 1.62-1.55 (m, 1H), 1.37 (dq, /=6.4, 4.3 Hz, 1H).

20

Example 43
4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)cyclopropyl)benzamide, enantiomer 1

HyN

©

Note: * designates single enantiomer of unknown absolute stereochemistry.

25 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 ppm 1.25-1.33 (m, 1H), }.61-1.75 (m, 3H), 1.84 (qd,



20 328.20168. Chiral HPLC: 100% R = 8.274 nmm Chiral pak AD, 25% Et OH
/ 25% MeOH / 50% hept ane + 0. 1% DEA. Exanpl e 45
(4-1 sopropybpoqpeeszi n- 1-y1l) (2- (1-nmet hyl -1 H pyrazol -4  PCT/GB2008/050723

yQcycl opr opyl ) met hanone 112 45A.
(E)-1-(4-isonpovl oi perazin- 1-v1) 3 (1 met hyl
- Pvrazol - 4-vfioroo- 2-en-1-one. (B)-3-0

- et hyl - 1H pyr azol - 4- yflacryllc aC|d 8813 ng, 6.00 mmol) and 1-

|sopropylp|pera2|ne (1539 gg n%ﬁ re dissolved in anhydrous
DVF (12 ni) /THénd-5 Hpdd. 42 ?7%3%2@60 P9 Haethl oftheloP 44 el L D &0

resul ting r@agtnh QM. %iysﬂny\/aﬁ) st;srb'i@dmye@smghﬁnm1m J= ‘ibenw@qtl on

ELOAG (4 80! ) FO-THE FoY ST C B R Em GP C o Ao G BAS P L |

anhydr ous NaaS@rC; :ﬁdb}cmeuecm oamdrFA0iA R0t Batiseh ThidiemMaCeiced. 1preEssure to

gi ve 760 sY 4 S 0|I S| AU ¢, 40 hs s used

directly in I‘% % #8%5% cgbu‘t §‘% H} Biﬁlr}}ﬁcgﬁ /g’r%{t ?% N

(400 MHz, DUE@IMB)AE&ME*:CG{/WA Oll&ﬁ%}ﬁﬂaﬂdﬁ'o BADEN. 2. 42 (br. s., 4H)

263275(m 1H) 3.60 (br. s., 51-1) 3.82 (s, 41-1) 6.92 (d, J=15.23
Hz, 1H) 7.36 (d, J=15.23 Hz, 1H) 7.84 (s, 11-1) 8.03 (s, 111),

ES[ M+11] +=263. 26 45B. Example 44

trans44-isopr QRWaP&)Q% %ﬂlnﬂ:ulg P 8&)&%&1 L%&Qﬁéyclygf %be@@z%udé eM:Irhlsx}{Er'zOpr 00

vfi 15netha I'ssolved in 5 ni of
anhydr ous DIVBO was added to a suspensi on cont ai ni ng )BS(I)O (3188
ng, 14.48 mmol) prereacted with NaH(79 ngfh\lg} in 15 nmL of
anhydrous DMSO. The reaction m /Was heated at 50 C in an oil

bat h overni ght. The reaction C+ WS ated under high
vaccuumto renmove as 20 much VSO as posﬁl e, the resulting crude
materi al was then di ssofaled HOAC ando\/vashed with a small anount
of H20. The aq. phase was ektracted with EtOAc (2x50 ml). The organic
phases were conbi ned dried @ver MgSO4 then filtered on a thin pad of

silica gel (1 cm,. The silica shed with nore Et OAc and the
resul ting sol uti OPiiadeLBACETRE ea’?‘%‘ﬁ“’fﬂ‘ﬁ%@%&ﬁﬁ%@“ﬁﬁ‘é@% FESThen

purified on a 40rg eshdibGéer vl bsuiad cididnorand cﬂmalg@afﬁﬂ@meﬁtﬁlbu&h ng O
to 20% MeOIl -] i di.ent. ith t au at t hen
bt 500 NeoHEHls g el e b S d S hE BitiBe o bh o
under r educemmf%meCHﬂmﬁMalemg 29eide JFoih 8.08,@ .68z 1)chétt-ai n

some st a5t | 0 RUEH a1 NGRS RIPL S IShE 00 DIAgd sandy epunid | ed on

preparative revers hase “chr Frat ogr a ong’ hi gh
pH 35- 55% gratii%ends, dﬁoﬂﬂelfﬁ@rfiﬁg’@ (Pr &lp), £183 @(Dl 280 3)@]3@@ (8, dhh TH umm.

30The pure fgacti9nRIg\RIE mgf’ftl'lﬂeﬁ @MinconceM hated ynger uedused.
pressure. The resultin

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% TEA in MeCN, T0=0.132 min. HRMS[M+H] calc.=328.20195, obs.=

20 328.20168. Chiral HPLC: 100 %, R, = 8.274 min; Chiralpak AD, 25% EtOH /25% MeOH
/50% heptane -+ 0.1% DEA.
Example 45
(4-isopropylpiperazin-1-y1)(2-(1-methyl- 1H-pyrazol-4-yl)cyelopropylymethanone



resi due was pl aced under high vaccuum overnight. The yellow liquid
was dissolved in 1 m of distilled H20 and 300 RL of HCl 2N was added
to the solWORHEAOMEETh was then filtered and freeze dri @ETIGB2YISEPE23
46.4 nmg 45B (9 %yield) as a yellow solid HC1 salt. 'H NVR (400 MHz,
METHANCL-d4) 5 ppm 1.46-1.60 (m 1H) 2.28-2.48 (m 2H) 2.99-3.30 (m
4H) 3.52- 53.64 (m 3H) 4.04 (s, 3H #:,54-4.78 (m 2H) 8.01 (s, 1H
8.03 (s, 1H). ES[ MtHk=277.2, HRNB[N% _calc. for

c151-124hmo+ 7

(4- cyclobut
-y ((1'S, 29) - 2 (4- (pyrlnldln 5-yl) phenyl)cy propyl) methanone 0 10
Exanpl e 14 (80 ng, 0.22 nmmol), pii din- 5 f\pgi;onlc acid (27.3 ny,
0.22 mmol ) and K2CO3 (0. 027 nLr¢O/,4 \ﬁwere added to a m crowave
vial. 1-120 (3 nL) and ACN (3 niL) " were added and the vial purged
Wi th nitrogen. Then 1,1'- bls(dl-tbutylpﬁosphlno)ferrocene pal | adi um
di chloride (14.35,r Q.02 tion was
heated at 100 8?955&%fﬁiﬁﬂﬁ£?4£@§{|g%%g nceﬁ%§ 2%3? di ssol ved
in ACN, filseredipifsrengtS¥ whaeAtmmeb “@Md@wlmg@arﬂib’dwl@@l\éﬁmmpﬁﬂ iteh ed
by prepakat t

Mot hod. ﬁ/b bE{f{Z %gﬁﬁ?’ﬂoﬁgﬂoy @rasﬁa@d and g hesﬁ%%@ﬂ Jn%x%eatgdsgﬂged %7504
NHAOH v/ v, BE ht@%%’é:l\]ﬂwmotpﬁﬁmlrtaﬁ Waeélﬂlmﬁiﬁwthmw%ﬂteﬁtm iNg§E Opprsiex@egd OBD,

30x50 1 nfeiph 1 400
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77
1.86 (br. OBOF%)%C C@KE@“ &féef(rmucmcs U5e t2§1 2‘7%1“% f‘ﬁA gy % I%“"@FS? 59(m

1H), 2.72 (llowsil yesibitd). ,452 w24 udeBdirecBy in thdflext step 2ith ZutZ"Zlﬂfele}urlz&atlﬂ;ﬁ 'Hr. 48

[t 1 710 ek B R o Yo b -S6558 6954 b 10 A

26?(51789) 1%1)23460\&?@5 , S 38D &, mek 92904, J—|15 23 szm)'ﬁé (d, .);—15 23 Hz, llﬂ)’/‘ 84 (s, |

rans i ne-1-carbonyl)cycl opropy enzam de
or enantlonélnﬁﬁg¥g3$EgQthﬁg§%g%eut|calIy acceptabl e salt thereof or
m xture thereof.

6

-2-en-1-one.

45B. trans-(4-isopropylpiperazin-1-vD{(2-(1-methv]l-1H-pyrazol-4-vDevelopropyl)

15 methanone.
45A (380 mg, 1.45 mmol) dissolved in 5 mL of anhydrous DMSG was added to a

suspension containing (CH3);S(1JO (3188 mg, 14.48 mmol) prereacted with Nall (579 ma,
14.48 mmol) in 15 mL of anhydrous DMSO. The reaction mixture was heated at 50 °C in an
oil bath avernight. The reaction mixturc was concentrated under high vaccuum to remove as

20 much DMSO as possible, the resulting crude material was then dissolved in EtQAc and
washed with a small amount of H.O. The ag. phase was extracted with EtOAc (2x50 mi).
The organic phases were combined dried over MgSO, then filtered on a thin pad of silica gel
(1 cm). The silica gel was washed with more EtOAc and the resulting solution was
concentrated under reduced pressure then purified on a 40 g silica column on the Companion

25  machine using 0 to 20% MeOH in EtOAc gradient (with two 10 plateau at 10% MeOII then
at 20% MeOH). The desired fractions were combined and concentrated under reduced
pressure. These fractions were found to still contain some starting material. These samples
were combined and repurified on preparative reverse phase chromatography (LCMS) using
the long high pH 35-55% gradient on the XBridge Prep C18 OBD, 30 x 150, 5 um column.

30 The pure fractions were combined and concentrated under reduced pressure. The resulting



2. A conpound having the formula rN-O or pharmaceutically
acceptable salt thereof, or m xture thereof 3. A conpound having the

formula wé.heema@ound having the fornula or phar macawtdcdobdnsor2s
acceptabl e salt thereof, or mxture thereof. 115 5. A conpound havi ng

the fornul a

gé4- ((trans)-2-(4-cycl obutyl pi perazi ”‘?{31' car bonyl ) cycl opropyl ) benzam
residue was placed under high vaccuum overnight. The yellow liquid was dissolved in 1 mi
of distilled H.0 and 300 uL of HC1 2N was added to the solution which was then filtered and
fieeze dried to yield 46.4 mg 45B (9 % vield) as a yellow solid HC1 salt. "I NMR (400
MHz, METHANOL-d4) 6 ppm 1.46-1.60 (m, 1H) 2.28-2.48 (m, 2H) 2.99-3.30 (m, 4H) 3.52-

5  3.64(m, 3H) 4.04 (s, 3H) 4.54-4.78 (m, 2H) 8.01 (s, 1H) 8.03 (s, 1H). ES[M+H].=277.2,

HRMS[M+H]- calc. for CisHN,O+H=277.20229,[M-+H]" 0bs.=277.20211.

Example 46
(4-cyclobutylpiperazin-1-yD{({18,28)-2-(4-(pyrimidin-5-yl)phenyl)cyclopropyl) methanone
O

X
g

N7 N\D
L
N
Example 14 (80 mg, 0.22 mmol), pyrimidin-3-ylboronic acid (27.3 mg, 0.22 mmol)
and K2COs {0.027 mL, 0.44 mmol) were added to a microwave vial. H,0 (3 ml) and ACN

10

(3 mL) were then added and the vial purged with nitrogen. Then I,1'-bis(di-t-
butylphosphino)ferrocene palladium dichloride (14.35 mg, 0.02 mmol) was added and the

15 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
NH,4CO5 and 0.375% NH,OH v/v, B: CH3;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

20  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. 5., 4H),
7.21-7.27 (m, 2H), 7.48 (d, /=8.20 Hz, 211, 8.90 (s, 211), 9.17 (s, 1H). MS m/z 363.3 [M+1]"
(ES+), HRMS m/z caled for CasHagN4O 363.21794 [M-+H]", found 363.21789.
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What is claimed is:

1. 4-((trans)-2-{4-cyclobutylpiperazine- 1-carbonyl)cyclopropyl)benzamide or
enantiomer thereof, or phanmaceutically acceptable salt thereof or mixture thereof,

2. A compound having the formula

AT
$

Q

HaN

or pharmaceutically acceptable salt thereof, or mixture thereof,

3. A compound having the formula

(\N
N Lrn\)

4. A compound having the formula

Us

or pharmaceutically acceptable salt thereof, or mixture thereof.



115

A compound having the formula

o)

4-((trans)-2-(4-cyclobutylpiperazine-1-carbonyl)eyclopropyl)benzamide.



