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PYRI M DI NES AND PYRAZI NES AS MODULATORS OF THE
WORGTAMBME H4 RECEPTOR Field of the |Inventi onpdies2007/008216

present invention relates to certain

benzoi m dazol -2-yl pyrimdines and pyrazines,

phar maceuti cal conpositions containing them and

nmet hods of using themfor the treatnent of disease

states, disorders, and conditions nedi ated by

hi stam ne H4 recept or act|V|t Backround of t he
| NVeBsids -_!L. o A - ) BRY 4 =S, 4

revi ews,

I nvest . Drugs 2004 3; “de Esch .
1.J.P.. et al. a‘s—éﬁar—rmwr—éa‘:%' bk the bffentigh 2005,  26(9),
46‘Eha@9e)semhev¢@prreiate%tofwtajn iberebimiseael-Aa mvmdmes and

s BREE By RN SERLIARINh B o using

thenbfirIhe tre20medd of Misesse $ates, didorders, ahd edraditiaic® mediated by

. . Exp. Ther 001 96(3), 1058-1066; Hofstra, C. L., et
histafine 4“%‘?5’?%%%‘1'2‘Exp Ther. 2003, 305(3), 1212-

1221; Lippert, U, %ftl Nyests Der mat ol . 2004,
123(1), 116-123: @o@ﬁ%—%@—*ﬁ—&“—%ﬂ . Inmuni ty
20DHe h%iéﬂ)me 2—ﬁ;7reéé|'t5)or (EQB{-)Th isTtreeiost ré&ﬂ[yndég’gfci)'ed réteptor for
. er
h'Stad'%'HSr(f‘?r' "@Vteéﬂ’? sseean'a“ﬂar'lﬁﬁmgsWO r'aﬁtai fQB'r‘ﬁ |nves)t Drugs

2004 faurmtmﬂ ansbruélasdnal Uemt et 4l kammsYPhaﬁha@él Sci. 2005,
5 005, 28( (10), 2016-2018)  However.
26(9 x‘b@%§§%nThﬁ rﬁéﬁpmﬂﬁlf?@%ﬁbt %%%W%%OW@ﬂde%@eﬁélqnd is

expr€§§édﬂéﬂ éddlﬁ@phl% baBbphlls, mB&t cdis Ehar 0B al., B4 4Pharmacol.
161- ). RecCeptor expression is at |east in

200baﬁ3(33>(ﬂﬂ(}'626ebﬂ%§ewléﬂ+ oslsal. i hitharmacel.yExp.i Then 2001, 296(3),
1055%@%8 H?g;tr%tcfﬂ gt %‘ of rrgrgcic%‘? 2. ﬁ?e}c)g??@l*?ﬂggs), 1212-
1225dpperti g eztrait, Jl—m\ra&tel@eunatiﬂtZQ%ﬁ,i 128(1),rf16:488pVoehringer,
o \
0. dr}l;, BRI LR 067 R TR0 e L Ch8) Tl renptt
Pha'rhriaa::dgosxgy'gner azmzh\msm E?O{ 2@'&) aiemdyltncfoens% émauaﬁan
syncyidi @il gt Thedthan AT A GRS Lidnet. Y kAl S8 Bherm.
Buu.acf;(}oﬂ,rz&qme),@cslﬁaesss )d SHt@lAmef Yexpressiod |Ml:cn]Eehltr’tbbhtls anﬁ(
monRey R dr IR LG By LAk BT . B ECa Ry 42(1),
161 Jm PORER s eireBEVHI |§at |Sdst i pak shttdirel wivasous
trauma), chenj cal stl mul ation, WO _2007/117399

inflapymatasp stmuloegs. . nekal i BiRchamy Bionhxs- d*eHCemmun. 2001,
284(29! 50 93089 orséNet HNf 2EMRHRIY stifSRaAghhEH, receptor activation

influences inflammatory responses. Because of its preferential expression on

immunocompetent cells, the H, receptor is closely related with the regulatory
functions of histamine during the immune response.

A biological activity of histamine in the context of immunology and
autoimmune diseases is closely related with the allergic response and its
deleterious effects, such as inflammation. Events that elicit the inflammatory
response include physical stimulation (including trauma), chemical stimulation,
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characterized by pain, increased tenperature, redness,
swel ling, reduced function, or a conbination of
wo b@sa173bbst cel | degranul ati on (exocytosis) rBCEESES7/008216

hi stam ne and leads to an 5 inflammatory response

that may be initially characterized by a histam ne-
nodul at ed wheal and flare reaction. A wide variety of

i mrunol ogi cal stimuli (e.g., allergens or antibodies)
and non-i nmunol ogi cal (e.g. chen1ca|) stimuli may

mfecct@l’]s %nbhﬁv?ﬁbh‘%é ?&eg#rregogg{ | v |ponﬂﬁ?]g@rg?§nuolnasté ek
charabtea'lzgﬂdcby péirammeasgd teppenstase, nednebls; swelling, eaivved
$ elOrecrutge f other effector cells that

funcfigh; L.p GRIPR £%%e inflammatory response. It
hantdseesl Sdaa@vt\éhdilbﬂbn (eR66yTbSie) reldises keI 195ds to an

mast cells (Ho Chenot axi s

inflagyaatan fosRenie that %@amgt'nwélly chaistaterd by G ipminG:

modh%lé@tvﬂﬁeéﬂré?fd‘ﬂ’é&‘e f8aefon P Wigs DRFisty 6fhﬁ1rﬁ€ﬁ@l%ﬁ§?al bﬁmull (e.g.,
bl ocked b H4- specific antagoni St, but not

allergeng or anti @@I@ﬁﬁ) @ndaherrpmunaogicet & g4 chemigal) Stl[[‘lf,lll may
causefhe act tf@?l” Orﬁltl'ne teén@deu rmulRRRIT kst EXRs. M%n%‘i gell

2004, 3 n vivo m gration of
aCtl\(?éIOInslntt@tﬂ?ﬁ gHarmmmﬂlaaynatw responses; oghiclh i turnaalise the

recrlzlg@%‘\t Bﬁﬂ%ﬁé‘*f&c‘?&%’él@th@?ﬂﬁﬂ@gqr{t%w ntﬂe |ﬁﬁa%\rréatioﬁy

ration of S may play ar
respainser dt bas IlmenntshpvernthatlHls,lhagynahmjmscemcmeaasmas of mesise mast

cellsFQ—léfs{}gn%FQI a%@g{) U(g%%%\gtam o?'?g]%é)egfcugu'ﬂﬂgémé_s? gélils derived

fromaH, reﬁptoREnoclRﬂﬂrmrce OF ertheéi®dre, 1 (é9ponbeSig-bladiked by an Hy-

specf’g'%%g ag}%ﬂ@tgkggbgt béﬂj f-[@égﬁj%q\q%rﬂtér'e@n E;gn!vig{(Héfos%Qa’ et al.,

200:R€BiIWrn€bmd R(Eaf@t Akd). PHithackh €., Tﬁérﬁom?éogmsa@hmm
Al | erga/l 2001, 31

The mwolfmw?’ﬂon of mttqeﬁlﬁ tojKistainipg has alra qew investigated and
shoWﬁ t§|b|eelr-l9 ?ék?eﬁtbleﬂé?éﬁdénlr gWLﬁHdnl?Jutét af, ?604‘?5"%8 hilgFation of

he epithelial Tinin nasal nucosa
mas{ pgwg}@ pkay A roledn gllerglq;rhnnltlsg@ﬂ aliergyrwiyerediggreases in mast

o g por o o8l 8o/t S Roy, gk PiEORqy, 19602,
3794383, €himb Eacel al. . rAmp Rese Respimflis.c9t 1466 di2822028§; Amin,
K., él'a?t ﬂﬂ]n\? ﬁ%sp r@ﬁﬁ eﬂ'%sMe tZB ’spﬁf@l)am nez‘e,@gt Gauvreau, G.M.,

eostT nophil's can ¢
et al(, A\iRe i)l RespMCrit.eCamd Med) 20|aeceﬁn(5)sngman4maanewbm ion et al.,

cin 235, ey ADot, G107 WisesfHodh W uadivon i oo hat in
respdB8é)to dliergendtheselisatredistiib@iontsf mdst kals ke e epAMElial lining
of the (AR SBITOEHEENEn hr t - SHe SPn ARTaY 1992, 22(7), 701-
710;8Kked, @d, éhaloubh drixegdit Oter apbe! 148uokbaBB). athede results show
that the chemotactic response of mast cells is mediated by histamine H,
receptors.

It has been shown that eosinophils can chemotax towards histamine
(O'Reilly, M., et al., J. Recept. Signal Transduction 2002, 22(1-4), 431-448;
Buckland, K.F., et al., Br. J. Pharmacol. 2003, 140(6), 1117-1127; Ling et al.,
2004). Using H, selective ligands, it has been shown that histamine-induced
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2003; Ling et al., 2004). Cell surface expression of
adhesi on nol ecul es CD11 b/ CD18 (LFA-1) and CD54
WQ b@ANVITBY9 on eosi nophil s i ncreases after hi st BOI/N82007/008216
treatnment (Ling, et al., 2004). This increase is
bl ocked by H4 receptor 5 antagonists but not by Hi,
H2, or H3 receptor antagonists. The H4R al so plays a
role in dendritic cells and T cells. In human
nonocyt e-derived dendritic cells, HAR stinulation

cnorfPBIGE 5 Boaktoh T2 L0 MALG I i iGbtog ypiiang, et .

2003;nnng@t.al 22064). Call(Airface2expreasioh. ofadhesion atolebgleskd

COTHERA L5750 538 ehfeafos Re bl haRhS e
hustdmﬁﬁpﬁ@aﬁnémmg ethau$Q@mEeIgr§1mfeébdé&rsllﬁo?ﬁéé@b§e14 receptor
I S oun In

| |
antaspafﬁtﬁﬁga? #8b erm : fsh rgceRiog @ntagpnists.
h' %émima@@bia%%eﬂ)léﬁ Bgﬁahﬁé céﬁ@éhﬁklr é{?us M %maﬁt

Par t
monpggtefggnvq}\q! glgndntlc cg{ls I;{J,R sﬂ;zmqlatgon R@gpresgpptlL-‘I@;ﬂ@ productlon

and l&?@es W&Qm.ﬂé@&até@ éhél]rﬂ:)ta)ﬂg SG'u&[rﬁ SF'{ d%‘c %fj 35|fmmunol 2005,

I mportant in grati ‘activit
174(9c2P2415232)1 Here dor thet lylpE%Sentndlm@D@s Tanelismaﬂa&m been

reerfn?-:loe G%gf\ﬂ%up@t 551 g@%%hoﬁ%@ﬁﬁ?%ﬂﬂyﬂgcﬁﬁ Hhﬁ’é&aﬁa‘é &Entrol

n Vi vo

histéfirRgpRiveEd LEeTErel8hse ‘fr@nbhgﬁi%rﬂ@‘ﬂis"o]’fdéllbl EIL11'B is found in the
zynosan- induyced peritonitis or pleurlsy nod

bror(%g@gge{gl@ra fluig of allergen- orjhistamingsehslliengey. asjbmgﬁ:g{s (Mashikian,

VMZQ:,Q%I goﬁlémgy éﬁﬁzrrﬁf‘%%ol Hoggraed. 6‘3133"?‘{1 7280792 I’(lnug N., et

tion recept or antagonlsts have aCtIVIt

al., wmeh ﬁam@ran@amMect 124104% 1182 1o d OFotitt ) and awcmsn@ered

ol 185685505 brut o s BT B b e

indi¢ates enaiprporianitratgoin a;daapﬂvwmmheecrapmmsqs suctbas ahose active in

gt n vivo. 25 Another physiol ogical role of
aut 'ﬁfgk am ne%"%egs a mediator of itch and HL receptor

anfragivoi 4} seaaptonattagomste wadry atdlé ¢o blook meuttdishillia in zymosan-

indu el o BS R Ay e, TR de, Kol #lg o £ armacol. Exp.

The( Bd3, 30¥(X), 1072-9078; ﬁﬁurn&oncPrararaQ@lmRZmédd&ME) receptor
374-380). The effects of h%%cajam ne could be bl ocke

antagonipts Hiaveartivity n amwidely vsed ppd \@Q}bﬁagqathézed model of colitis
(Vardup 0. hesals, khvay. Phariachy Joese 52%1 35, 137()’ q|3‘8§d'ﬁh@se results

hi st am ne-i nduced itch and t recep
SUPRHT #3 RPBERISiAN That iﬁ'btrr@PQP@"l?d\iégﬁ%@t& h%e ther gapacitynto be anti-
lnﬂaHrﬁg{dr?gn Ry itis. 3 WD 2007/117399 PCT/ US2007/ 008216
ion of HA receptors controls the rel ease of

i nfAingthen physiolegical sele afdstaminegiis asleemesiiator of itch and H,
recergﬁégjr; %’thl%{&?)@ Ists LR ROPEBMIpILRH LAEARR I the diRid" B4&Bhtly, the H,
receptor has also been implicated in histamine-induced scratching in mice (Bell,
J.K., et al., Br. J. Pharmacol. 2004, 142(2), 374-380). The effects of histamine
could be blocked by Hs antagonists. These results support the hypothesis that
the H4 receptor is involved in histamine-induced itch and that H, receptor
antagonists will therefore have positive effects in treating pruritis.
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H4- nedi at ed di seases and condi tions, including the
del eterious effects of allergic responses such as
wo ndozantsag i on. Conpounds according to the preseor/US2007/008216

i nvention 5 have H4 receptor nodul ating properties.
Compounds according to the present invention have

| eukocyte recruitnment inhibiting properties. Conpounds
according to the present invention have
anti-inflamuatory properties. Exanples of textbooks on

t h%éd{hbﬁ&ﬁ g‘PfHa,' @FFQQ‘I@ c'o?\ﬂo'lagﬂeul% S|Qn 8ﬁﬁ\lﬂéi5nnrgﬁgilry médiators

Snyder ma t1on:” Basic
anddnhibits éﬂzulmyit@ rmraﬁmemdthuscpremctmg_tmabmty to Wd\lehaaad/or treat

H4-:ﬁFzWalt$& pfseas Si ag%eé&gd ﬁgoé,? l%gqygﬂz%g)% t%\écs.ls effects of allergic

res ;Rmsues| smobsamfnﬂlansraasea ((Icsmbb(]ﬂ&s aecordibgits ﬂﬁe present invention
dent s m c Press; Yor k, 1995;

nav@HEReRer mEEREENS WbBRHiene: Conieinds. aapeding o the;psesent
invedtion HeR@3euRbEyté)reSHERHBAL |ﬁhftﬁl@#§§bpé?hé§' Qﬂﬂﬁi&auﬂ@s according

Background and review material on inflammati on and

to the,Rersens ivensiogcave aptiinflammatart properias-be found in

ar I .
Zotgééngg?é%g?e?ﬂﬁoggg og\gtlgboéj’ﬂrﬂggcétyd\"qﬁm’m ion in% 1) Gallin,

/agggatlmuggelﬁfrm_cwlels and @Imlca!\@pme@tes 3rd

ed.,%qgg&ngé@‘?/g@%'rﬁgenm giﬁgphhé?&?p.f 199 ?grﬁwén%% V., etal.,

Inflampnagion And Bavers 7Battephysiategy Principlesbf Bisgassat(Tegtbook for

el i e e

Mecﬂ(:/mé) 18ttodd.; V2 B Sdimders@ml, H988] and |49 Stediizin' s fdiical
Dict wtor nodul ators according to this invention
the rel ease of inflammtory nedi ators and

| nBdekgrdurickany revienewiatie it inflaRthn &Bdn %dl&ﬁfdﬁloﬁ§‘related

h- ﬁatl n% i nfl a?)rrxaf aﬂ .of various etiol ofgl es,
with;iplemmaipn s Ps 8 aEries st asthe SllSwings Nathai, C.
Natur@fi@ﬂmmw(69¢7§®4ée8§2 ﬂdc%{yQKCJ N'aﬁgfe%t?z 420(6917), 853-

der mat ol o i sorders ol nmmune

85| GRRERTS Lotk Naluse 2002, 20l Tnhah At |L¢btey1d3/ Nature
20081 §90 %@87@‘  BeARRY, Cd'e%%rldﬂa?uﬁﬁoﬁﬁdﬁﬁegﬁ % 598s

that are Hi st ai ne
Weingg| Hide Qtrﬂisé\latuee 860@(142@(@%176); 81?9-:&84 Cohen, J., Nature 2002, -

BT S i TV A b
husP&mﬂall rAoELGO AlksStnde Hioaesmtor mdbdlﬂo?@@uﬁb&ﬂd?ﬁ@@o this

TN S X
recrdmmenatdrei pizgr e aseful datrepting dfflaramatiownamyatidls étiftogies,
lnclud1 ingt rhe POrhowmg conditions and diseases: inflammatory disorders, allergic
disorders, dermatological disorders, autoimmune disease, lymphatic disorders,
pruritis, and immunodeficiency disorders. Diseases, disorders and medical
conditions that are mediated by histamine H, receptor activity include those
referred to herein.

2-Arylbenzimidazoles have been described as histamine H, receptor
modulators, see, for example, U.S. Pat. Appl. Publ. 2005/0070550A1. However,



10

15

20

25

Certai n benzoi m dazol -2-yl pyrimdines and pyrazi nes
have now been 5 found to have hi stam ne H4
WO e@eimp9 nodul ating activity. In one general BSP®ES1007/008216

the invention relates to conpounds of the follow ng

Formula (1): RL 2 N X1=X2 R6 -NR8 4 H~_Z//w~\NRh

wherein 10 each of Rl1-4 is independently H,

Cl- 4al kyl , C2-4al kenyl, C24al kynyl, phenyl, -CF3, -

OCF3, -CN, halo, -NO2, -CCil-4alkyl, -SCl4alkyl,

O G . 4al kyl 14al. 1-4al k .

there sti &'ﬁﬁm@ n)ée @‘-S R a %@ﬁ A'ofﬂ( O Cptor%agﬁulators with

%{ﬁ?@@euﬂ@él r ﬂ%@ wherein Ra and Rb are each
des'rap%ghendent l'y HpUmBe 4al kyl, or C3_7cycloal kyl; 15

one of X1 and X2 |§Jmf?_%dflﬂeemmmdns C Rc; vvhere Rc
is H nethyl, hydroxyme I met hyl am nomsth
Clwﬂaln peapgqmldazglo%-rybpylnmldlm a rggllnglgwaveorr\ow been
Cr&é}&’ _rfodilafthg Stivigf. C(Cl-. al kyl);
foundcté Hék?m@lé gék%ptggpzormn%cyc l'ic g{/cl oal kyI R8
i tn bhergebbrabaspect, the inventa relatescieceonpaUpda @ fre follgwing
Q _dalkyl; and Rl11. is Hor Cl-4alkyl. This
Form l%\/&#tion also relates to any of the follow ng:
phar maceuti caR'y * 25 acceptabl e salts of conmpounds of
Fornul a (&3, phargaceytixeal Igs acceptabl e prodrugs of
compounds o 1) >_£md nﬁm‘?rmcawtl Cal\/\lSM active
ou

met abol i tgs @ %

2007/ 117399 PCI/ US2007/ 008216 zot hsméhbodu ments,

t he conpound of Fornmula (1) is a c\er(ﬁ)aund sel ect ed
fromthose species described or exenplified in the
whereligt ai | ed description below In a furt her general

eachUE s |E@§ &L};)ancﬂ 5@(&?%“%51 - Skl pﬁenyl -CF3, -

SBiposit' one ectlve
OGfFzatCNehato, ohlé)zag@ﬁtua&wl es&daﬂwbns&@h%mﬁiw 0°p0201.4alkyl

SOBILaK)- BT RUR MRS@IINERY, YoRRESRLRYI, ScBRH, SC(OINR®R,
or -NR°R”;
wherein R? and R are each independently H, Ci.4alkyl, or Czscycloalkyl,
one of X' and X? is N and the other is C-R";
where R is H, methyl, hydroxymethyl, dimethylaminomethyi, ethyl, propyi,

isopropyl, -CF3, cyclopropyl, or cyclobutyl;
nis 1or2;
Z is N, CH, or C(C.4alkyl);
R® is H, Ci.salkyl, or monocyclic cycloalkyl;
R®is H or Cy4alkyl;
R® and R’ are each independently H or Cs.salkyl; and
R' is H or Cy4alkyl.

This invention also relates to any of the following: pharmaceutically
acceptable salts of compounds of Formula (1), pharmaceutically acceptable
prodrugs of compounds of Formula (1), and pharmaceutically active metabolites of
compounds of Formula ().
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pharmaceutically acceptabl e prodrugs, and

phar maceutically active netabolites thereof; and (b)
wa@2@hartsaceut i cal |y acceptabl e exci pient. |n apOr/bigr007/008216

general aspect, the invention is directed to a nethod

of treating 10 a subject suffering fromor diagnosed

with a disease, disorder, or nmedical condition

nmedi ated by histam ne H4 receptor activity, conprising

adm nistering to the subject in need of such

treatnent an effective anount of at Es
ctmptb@mrwmmemath@lqoma@wa H&E@z@; | Eaﬁcympound
select% ﬁﬁﬂhb@e @éééfﬂféii“én‘ éﬁéﬂnbllf &@Wﬂi@éé@lléﬂ@b’%ﬁptlon

arnaceu |ca y active netabolite of such
below:on'pound In 15 certain preferred enbodi nents of the

c DY ETotfr DERGAS psbRy the FRfyioll RENES o phlarmBRELASY

complogitions ee&ﬁpcmmprlsmat (a) m&fﬁqﬁw&sﬂmouohgfﬁhbﬁééoﬂe agent

selecpeé;gé'grrrnbacgnéslf.:e Oéb'g‘ﬁ% kln $“§f | h&%‘ﬁﬁ@fl? )éccéﬁtable salts,

pharrh 86 Mg akﬁiepséblélﬁrodargi andrphannaummgathalactwe metabolites
20 I n anot her rﬁ%neral spect, .the mverQ(tl on is

theregf;and €4 & Bhar ?Wa\'"g CﬁBtﬂH'%te?(ﬁiﬁ) %i'st ami ne H4

I 5 aRbMerdgdnethal ¥sps&tnited mvaptien iodiragted mtaamethodef treating
receptor to an effective an%unt of at Leaat one

a summﬁﬁjnrgfrq:@ymlggpp?egm a disggse, ﬁéﬁ&)é er, or medlcal
cond@%@' hkaRAbd ?X"t}ﬂgﬂdﬁﬁﬂb%g&%b%reéctl ?dc@ﬁh‘p&@tr@@@mﬁflstermg to

I nvent | 5 apparent romthgfoll vvlng
the subjest iredeaésxfrsiugh|tfﬁﬁtmﬁ!‘ttaﬁ‘r%ff®cﬁ'V}?r%@Pl-‘EE° ft leggt one

compdlft %:f IQBrmmeat o‘f'% ﬁ%ﬁﬁ?é@dtf&%llﬁacb@ﬁf&ﬂlé QaIt|Pearmaceutically

AV ENY on may y appreciated by reference
acceptabida prcbcdxiugowr pgarmeseutltpa"y(ﬁptlvﬂmletﬁhmkge pheuel cogigaund. In

certeft, BB GmbBA TG 4l AR HnBthot) 1S YL, ditirder, or
medlaabbdmzﬁtlonﬂslnﬂamminationg Infemerdtion benedri refiers to the response

cification are her
e L
at least'dPe stirglutli Bgamplewot auch shutirate Tmommolegicg! stimali and

used herein |n thelr open, non-limting sense. The
non-remwnolagigal'stingdlbr s to a straight- or branched- chain

al Ilﬁyéncﬁéglfj %Féﬁ| %Q;peEf Qﬁé Inventiba isaliRfe@i® BEMEthddfer
chai n es of Kyl groups inc|ude net %b H
modulsition ru#st@mnﬁyﬂor@@wcwwﬁw GOMPHSEGEHRRSIT %I%‘SJ?;EF 4

Yleast SRBIGTRY bompbnt, of Formula (i) and
recepfsogbutaﬁ,gﬁ%cgc urinf/ﬂ,nptbgfgt 'ek?gtyl (tBu), Eentyl, ®

a salt$hogreof.yl , tert- pentyl, hexyl, isohexyl, and groups
t hﬁ&diti@n'&ﬂ QH{bo(?fim'éRf‘s,%gﬂu'Féé,yar?&( bhbaht‘ég%@%f%é iMhtion will be

apparent from the following detailed description and through practice of the
invention.

Detailed Description of Invention

The invention may be more fully appreciated by reference to the following
description, including the following glossary of terms and the concluding
examples. For the sake of brevity, the disclosures of the publications, including
patents, cited in this specification are herein incorporated by reference.
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the teachi ngs provi ded herein woul d be consi dered

equi valent to any one of the foregoing exanples. 10
wab@7tierne " al kenyl " refers to a straight- or PCT/US2007/008216

branched- chai n al kenyl group having from2 to 12

carbon atons in the chain. (The doubl e bond of the

al kenyl group is fornmed by two sp2 hybridi zed carbon

atons.) Illustrative al kenyl groups include

prop-2-enyl, but-2- enyl but - 3- enyl ,

2- et hyl 2: 4 «1h

2 LSRRG 0 e SRR oMy R b e
used ifa@in Hother yerdatbriibmiting dénswul d be consi dered

qu val ent, one of the fore

i S ki Jerers B @ sdraigie OF branaH iy cBA MERIkY] grofp having

fromsfiidﬂl Alc@fbon BRIHAS Yif lmé chéirhs eexmbwssv@ﬂ aIRyI @bu@@lmaude methyl
cycllc car bocycl e havi ng

(M, ot e By 06 STUELEEIHPDBtes Bighe SYEIDAl ). G ED, n-
proprgJ %@S’PE’V@E%’? dEBSu’%ﬁ %é&ﬁ%ﬂ/ﬂ t@ﬁlbdtyle(‘fBu) Ssérﬁﬁ fs%rggh%fl tert-
pentglp hexyl, isahexylCandcgroupsthat mchzght qf tl(\e ordrnagy ﬁklll in the art and

the t@gghmgs prowdeé I}A?SFnGWBEW%Q %%h)é‘deré&f ‘ﬁm\/aﬁé’ntato arfy one of the

foregoing a@n?j{dESIr eht hat is saturated or partl aI I y
ted. 3 . ' '
ot THERFE “SRPole Tefers B2 dfaian® of Srah G sp e, Skkpll S8u
havih@tfmmatt@n’sz eatbeet stdmﬁsr imtha d‘.ha)ger(The)dq;mk—z band of the alkenyl
arou b Sk B9 g oA o R 50 B Parous

includel preip-2tenye blemsz éngs %t-goéri;!/* 1%%%%1% r@};‘)@ghw /hbm;edyl and
grounsﬁp}aﬁl %S@Hi%%@gazdla@g N(l}{,?n fpe act g o= c%?{gs?,gl%v@ed herein

wouid’\bé“ﬂongﬁerecf Hquly'ﬁﬁnéwbagﬁH%@oPt% Qr%ﬂgln@ é;(eilmbleg X

L/ Theierm cycloalkyl" refers to a saturated or partially saturated
monocyclic, fused polycyclic, or spiro polycyclic carbocycle having from 3 to 12
ring atoms per carbocycle. [Hustrative examples of cycloalkyl groups include the
following entities, in the form of properly bonded moieties:

>.D,Q.O,©,O,©,©,@,©,

, 3>, (> Lb L&,and b

A “heterocycloalkyl” refers to a monocyclic, or fused, bridged, or spiro
polycyclic ring structure that is saturated or partially saturated and has from 3 to
12 ring atoms per ring structure selected from carbon atoms and up to three
heteroatoms selected from nitrogen, oxygen, and sulfur. The ring structure may
optionally contain up to two oxo groups on carbon or sulfur ring members.
lllustrative entities, in the form of properly bonded moieties, include:



HOOHHHHP ONSN-NNH(SI NHNHH, , (:) H

K-NCO HpHOCLCLb,cc HNNHand = 5 The term
wOb@vaisayyl " refers to a nonocyclic, fused bi BgTIUBZTN7/008216

or fused polycyclic aromati c heterocycle (ring

structure having ring atons selected from carbon

atons and up to four heteroatons selected from

nitrogen, oxygen, and sulfur) having from3 to 12

ring atons per heterocycle. Illustrative exanples of

het eroaryl groups include the foll mnnngntltles in

theformofp p@b ded OrmNetlesq 7/0@\]%:
NHC I
D CTe EE‘?(Wl- H’E‘? BN 75.“& WA L

, and NN 15 Those skill ed |n t he art

ognl h the S@em h er oa
cyI alk ero IoaI s li c»U\ HN
,J us Eha e, Ndn{ t atO

addi t i onal speC| es W|th| n t he scope o t'hese defined
terns n’dy al sg be %\e,LQact etﬂ 8 V\DHZOO7/ 11?1399 H 0

PC“W?@, OO OO
oo FESes Y andcéjﬂ.

5 The term “heteroaryl” refers to a monocyclic, fused bicyclic, or fused
polycyclic aromatic heterocycle (ring structure having ring atoms selected from
carbon atoms and up to four heteroatoms selected from nitrogen, oxygen, and
sulfur) having from 3 to 12 ring atoms per heterocycle. lllustrative examples of
heteroaryl groups include the following entities, in the form of properly bonded

10 moieties:
H

O, O T o9 T,

15 Those skilled in the art will recognize that the species of heteroaryl,
cycloalkyl, and heterocycloalkyl groups listed or illustrated above are not
exhaustive, and that additional species within the scope of these defined terms
may also be selected.
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The term "hal ogen" represents chlorine, fluorine,

brom ne, or iodine. The term "halo" represents
wa@hkeoano7399 | uoro, brono, or iodo. The term "subBtTU8L00TV08216

nmeans that the specified group or noiety bears one or

nore substituents. The term "unsubstituted" neans that

the specified group 5 bears no substituents. The term

"optionally substituted" neans that the specified

group is unsubstituted or substituted by one or nore

substituents. Wiere the term "sybs

[ tit
i8berere BABGe: (o aeSgs U LGNt eI Enof Ddind. The

myi bPeQGRY Chiroa oM LRBRIS, Brlieied posi tion on the
term err?] PeAn formula given herein is inptended to

r Epeégsmt S@bﬁﬁﬁgtﬁﬂj‘ dnaans thatthesnagiiast GEOURBF E}Oé%tyapars one
or motrQ %TU%E{IHJ%RN# aIThfeOcEaFm' 'ﬁn@ﬁbé‘ﬁhked“ﬁrg%ﬁh& Qhé‘t fh@r 4 difist$ group

I cular, compou , formula -
bearsgncv enbh’ah.lents nﬁhe Hams "ap‘ynmmtyr $ubstiteleds memthat the specified

grouq)x&qw f %g Xl Sé‘ sd{,}ﬁg{@% 5ne$BF‘prlidr8 s?ltJéHtgs Wﬁ‘He the

0|soners of e compoun
term tdibstititedals hssdtd deserm:é aisttuctersl systensdhe smb@tltuhon is

nsi dered withjin SCo th Thus, an
mea’TtgPrﬂ?PH’ g QBKVfLe él cgppﬁ '8Ha°§HI g%tgr ésent a
m?ﬁnuwgﬁle@rhé\’@irelseiﬁmﬁd@ﬂw feprésemscornpeunds hawing
di ast ereoneric re

Struchigs HERIPGPY RABEIUATRTHIR A weh earGerT veralighe Bt forms.
in paffdll&r cdmpsurRosRady forhffagiven hein ntayshave dsymanstric

|soners) as tautoners, or as atro

centeraaind GREsIOe exiff 11 GITHIPE! oo DBHCRGTES  AILORtAb RRLTErS
and §t8r%&§6rﬁ§?§‘5f E@ttn SundSlofdhEgenehsl FBRMMER EPlisSmbitures

conpounds, m xtures thereof. TQ provi dg}é
theremﬁ,r@'emnal@@redewd}lﬂlhrihﬁcﬁﬁiowd?féh@ffofrﬁlé‘%u-BhW-t%H)f mula given

hereiflxig rﬁt%ﬁggastp%aﬁf&éﬁ?r £ g&eﬂﬁﬁen%e Wrghbid §|‘i’aMIdrhehB forms, one

I's under st ood hat, whether the term
or méhdiatteresmesiedioexs| bpetdrynore atyoplsgmry: foums; ang mixtures

the eg)z;ven herein 25 is neant to refer to the actual given
fue, and it is also neant to refer to the

a i rimdrie0 Bettairsstelictgresemayadxist a4 geommitic isomers (i.e., cis
r easonabl

C be inferred based,on.the
and traas éﬁqmeyﬁ%c?% HRHEMEISi 9LPR ﬁf@péﬁ?dn%'ﬁpr‘g%?ﬁﬁ%?@%s&b’ foPmuta
givert Hetrém is ﬁ%@ﬁﬂé&@@?%re%@ﬂt AydrmRaes,salvatels, anddidlyroogpHsoof such
such given val ue enever a yieldis given as a

compeudstagemidyres esPal-refers to a mss of the entity
fofg %&)\‘ﬁae@n{cﬁ@ c\‘:h%ls‘é dSs@iption, Ybire 6ﬁﬁi@e<<§lﬁaﬁtﬂatlm

maxi anmount of the sane_entity that co ki
exprepsiana givambierein e et cralified \A@%ﬁ‘@ﬁﬁﬁﬁeﬁppet tis understood

that W&h@t %ter@%ﬂt‘ Rl Q8P explitilly 8F ﬁoﬂ'é(/%'ﬁy gﬁantlty iven herein

ercent ages refer to nass rati os, unl ess indi cat
is melamifterremn tp. the antul0given vahes andiit issaisonespbtosrefer to the

approximation to such given value that would reasonably be inferred based on the
ordinary skill in the art, including equivalents and approximations due to the
experimental and/or measurement conditions for such given value. Whenever a
yield is given as a percentage, such yield refers to a mass of the entity for which
the yield is given with respect to the maximum amount of the same entity that
could be obtained under the particular stoichiometric conditions. Concentrations

that are given as percentages refer to mass ratios, unless indicated differently.
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Ref erence to a chemical entity herein stands for a
reference to any one of: (a) the actually recited form
wobkowactsochen cal entity, and (b) any of the fRPCTVESTN/008216

such chem cal entity in the nmediumin which the

conmpound i s being considered when nanmed. For exanpl e,
reference herein to a conpound such as R COOH, 5
enconpasses reference to any one of, for exanple,
R-COCH(s), R-COOH(sol), and R- COO(SOq In this

exanple, R COOH(s) refers to the s )(d comnpound, It
ciefererice tpct Chamiesl ey BErIBREANGH O P BIETGE Amone of:

(a) th%%l(iﬁ}éﬁlt%' fofrRMIQtichi HerRical BhERABAHI(BRany of the forms of

ers to the undi ssociated form of

t he
such cheapicaleritiy in tf@om@élmm invehish dupcpsoundeisdhiaing Goﬂﬁ@ered
whencl%aﬁfsgw y&deia% f&%é{n?%m% bednpOusd sueAtas RUSOOH,

i ssOCI a Formo ound 1 n an &écgous
encomwssesmefarenomm bey omectr, Brsexarnates R-£6 @HgerRv¥eQ@OHsq), and

R SR bR T e 4 SR BR A e coui

be foﬂedamiﬁlé)m agablensr denedothen smﬁdtdtmmmcempbal camposition or

prepqr@ fr%ﬁis I&%é%qﬂ r,eiq:rgetQRBSI I an.et%t iftQYrB\]Eocf tﬁ%%ﬁ@{&é ina
solveh®, dri RIECOTY) refers @ the, dl@éoélbtéctwfﬁﬂdhﬂ\e%cﬂﬁﬁbhhhah a
exists, or exist, in the npediumin which such

solveafialy @s thi disspriated form of e Fegpaynd in a8RUSRYS ¢ v

envurbﬁ it wﬁéﬁ@'s%ch%%béﬂ%nﬁd%ﬁé&ﬂﬁ@ﬁiR COOH, from a salt
erstood that the conp in such,. sane

thereméduprufmrrew 9ﬂ'@f@l’ft§'héﬂ"teﬁé/'@ﬁ’§ﬁ'§x?@ B@PHQ'W ingthe
medlpﬁgﬁéﬁﬁscr | ?&%{d tRE) ei‘é’rgfp?%ré?\ ElSres8ion sN\‘ﬂ?é§ exposing

st ands ueous” accordi ng
an entityito socupmerd Obmmui@BﬁDQOHn r@iﬁéﬁfﬁ%t § expasure of such entity

b
R e e g
medluholmwhicsh sudh empmldedakesm lnati;naregafdt dtsluch e;n!lty is for

et B Bl o PAEIRL Sy
COdHJ i SUEH sameunediumcandl thigrefore theteﬁtltyns beingoexposed to
coecneal i RO A P BRTES  B50 BB ek st

for * éi@bﬁsﬂfef&o?&ﬁ@té’ it8 EdnYeliionsl MBARRIEIN chdstryeshdim
at contains "the conpound. Such |[nteractions aj

biocharaiRsIor A B PR TGB! SIS ot GipSargn these
nomgha?ﬂg‘e ﬁpﬂe@sﬁ% tARbiceNs HotittenBedsS Abweky, dgy4 lifmitation but it

I'nc rolysis, solvation, including hydratlon
is merety anauuatrat:oandt ircpnderstead Hiat analegRishexampies can be

prov@é?irml tBrm8 &Wtﬁéﬁdn@ﬂbﬁapﬁ?ﬂgﬁn ﬁ\dll)cdlﬁﬁ HRATRE R Rftcdbeydroxyl,

férring to a own to forma
bastamttdgﬁn mesmb@\seauclh aStthose paminesi and apy miedgiavp that

B4R S 8 A BB i Bepha gyt contis

the doEip&lRd0 BudbdatBactions and transformations include, but are not limited
to, dissociation, association, tautomerism, solvolysis, including hydrolysis,
solvation, including hydration, protonation, and deprotonation. In another
example, a zwitterionic compound is encompassed herein by referring to a
compound that is known to form a zwitterions, even if it is not explicitly named in
its zwitterionic form. Terms such as zwitterion, zwitterions, and their synonyms

10
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zwi tterionic conmpound(s) are standard | UPAC- endor sed

nanes that are well known and part of standard sets
wobtoodaiizped scientific names. In this regard, poEUSIIAMB08216

zwitterion is assigned the nanme identification

CHEBI : 27369 by the Chem cal Entities of Biological

I nerest (ChEBI) dictionary of nolecular entities. 5

(See, for exanple its on |line version at

http://ww. ebi . ac. uk/chebi/init.do). As generally

wel | known, a zwitterion or zwitterionic conmpound is a

zwitteeignicaPorEeRPBIR) aretriendard iitAGtendarsed manyes that are well
kno@f %@@' ;{,ﬁ% i afbnq%qa%étgs§fj{a§ﬁ_é& &Egﬁﬁu%é‘é? In ;rgg $§%§.%, the

erm"i1nner Sa I sources re
nameraiedonps asdigned thedigroe adentifivsttionaCiHERIHT 369eby the

nefbASEniiER Bl S9aRREY ) BlRhaToH, ffe ipgedfes.
(Sed,tfoeerampde ésicnh lgie/eersign ahbipy/iveviveetiaicauehNEbIAGRAD). As
ooy WoPGhaUE b aRTRo TRl el CLAmiRaRe Bashpiherbompounc
that RastfbafhiaDoRit chavddd 6f bPPbsiteC SIGRO BiIBetinyithesal dompdiehds are
ns in.the known and wel | es%abl [ Ehed

digaglar jo
referzel ip hycthsrtepRoinaraalis -ainsy s0HTvesHElIig Bess compounds as

“dipdIBY fH" 08IthGSgH. EheVRItiet tbiin MVederaadtsy Sifll SR 8eLAdédtas a
by those of ordinary skill in the art. Because there

misnamen AscysPeciiamxagin, aminastbagoieasidithenaminmacid glycine)

has W FetnalAROALEBOHPEnd RABAs3in Yohd At i thid Baddifh
art, no structures of the ZMAtlerlonIC conp unds tha

neutialemgdiaydn dbe donm ©ofi thé awittaripsu idNGHCRIQ". | Awitterioos,

T o
established eseamingsiod thegmtetmer arepvithindbe: svepe of thecaveation, as
o) B05S B84 B3 e RS BBy S, Becouse
theraii$ noAreed ?ﬁt&l@éd}éanb@\/ei’ylehﬂalcﬁiimn:t tﬁfnﬁ@ddlttlﬁa recognized
epresent. un e orns a | SO |, C
by SR SEGRlns A i fhe Strie Suctives of St ERite qrip cbgpounds
that 2ire @REBEIANE WIBMPeSEdTHROURES of 836 aivRshtioy dreegilen BitbAsitly
heﬁgééﬁﬁ herein except t hat one or nore atons are

ACY Py NaWeNebRATAET Hip ambedimeats af s invieadianoMNo further
exampfss MURREFe ﬁ%'&év@%d'rﬂéﬁpﬁfcéﬁ@ tHeR iReractions and

I hcor porated into conpounds o he 1 nvention iInclude
translpsnaiieasdn angives geadivenam knownttmoaey onexafqudinary skill in the
art. Phosphorous, fluorine, chlorine, and iodine, such as

2H, 3H, 11C, 13C, 14C, 15N, 180, 30 170, 31 p, 32p,

356ny fernusdivenirgein iscalpe intended to saptesend ot bsded forms as

I f ' | i '
e OBl BRI o URE b T By e
compainis Have stristptes @épictedSb thelfdrentlas givem hemgn egcept that
onefg%%]%'gg%%??%%gég%o gcélcjf b\{l\oanzgt%% %K/?nggga selected atomic mass or

mass number. Examples of isotopes that can be incorporated into compounds of
the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, chlorine, and iodine, such as H, 3H, 'c, 3¢, "c, SN, *°0,
70, ¥'p, 32p, g, "8k, %), 129, respectively. Such isotopically labelled
compounds are useful in metabolic studies (preferably with **C), reaction kinetic

studies (with, for example *Hor 3H), detection or imaging techniques [such as

(i
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positron em ssion tonography (PET) or single-photon
em ssion conputed tonography (SPECT)] including drug
woroksabshy ate ti ssue distribution assays, or iPCT/US2007/008216

radi oactive treatnment of patients. In particular, an

18F or "C | abel ed conpound nmay be particularly

preferred for PET or SPECT studies. Further,

substitution 5 with heavier isotopes such as deuterium

(i.e., 2H may afford certain therapeutic advantages

resulting fromgreater netabolic stability, for
posnﬁqa@mswfﬁ\ctpamaphw (PET) @risingletntiaton erisgioreerapyiage

tomd@%éh?l SF an 'ir?é?u@iﬁg hyorlﬁ%@tr%%ﬁggﬁgﬂﬁﬁbg{lontagbéys orin

prodr ereof can ggnerq
radlqacéwart&atmerﬁazfrpﬁtlﬁgts:utn panézcularoae ur @ ' o¢ datbeJed commpound

maygﬁ %gﬁ{éﬁgﬁ@eﬂe@ﬂea tFSr EFW §§E"aﬂd SRI r %LH?:BF sllﬁ;stltutlon

substitUti rea y aval
with maawcqmlsatbbyeslsabhl aideeizgient (|fe)r H)amaynaﬁf&rdt cgriainlthgrapeutic

acvayiaGoR Tob NG Bom Eriet igiabube sldhiy arahryde Thiieased i

vivo lhatttlifeforpedacdd elosa eirequirements pmbtép:edlly fﬂbeﬂ@dj @ohfpounds of
npot intended to g’ﬁé’ne t he sane BPOI ce of the s

this inyentine ang Prasindos HyrsPf Agn aenerplby ke plr‘ﬁp%@do?thrW'”g out the

procéaIlfSs didefisedanAEi TPt EPBER theBtfmpleanaf ﬁﬁepéraﬁons
choi ce of the species froma specified |ist

desqriRshaalunby sHbEHUTIDE S 1eadhy avRdabledspiapically lReleskipagent for
a noﬁ%bﬁi&@alﬁ) |§B@4’é%{,% fgéntthe formul a, unless stated

herw se. a first exanple on substituent
t ethﬁ@lr@f@ynng fo §Ub§@l’muﬂérﬂw@'\ Brzeip) the sgle@h@n@rf agarticular

mon%’(ﬂen ’r?e@*r'e{%{ fid & EEE e%f‘? lﬁecd 95 S‘%o"{’]ﬂ‘q?ﬁlétsad to

assi gn s re enbo
definenttensame gjciea ofithe specigstfor thaevamﬂtniecam@rmgae‘pbwhiese. In

otne? b BREHEINehabfe e ETB i BoSh, MSCREEATTAR sooces
fromi 8 sp2ciified |52 éx miependentéf ttendheiquiofdhespecids foadie same
varidtls sfecfiet & BrdoTnuS) Uirasted FHEDEE ¢ i s one

of B§3vayef adirsi SxanpRy dn l%ﬂb}zt!tw%ﬁd témmablbg‘yo ff dd&tua@fﬂ S example

vit but, 25 not |mtat|on
Is OW%Pgéo@Wg*y $1.r20d v%nfo% revibst PO SR ol thep these

ass@hh’@hté fefet & %ﬂwbddlﬂférh@é bftHi§ iflentioh ¢8R ackBrding to the
|l ugtrate the various substituent assignngnts

°h°'§§§§ bbege B ennd SThem:fleo'ISe%D i eGPt A0 %Bmeme is S4; S example
is si‘sprggfg,fagf hs%? 'e,}agggggs éé& ﬁ"&"‘é’h %“s?géﬂ am\lﬁlerﬁg of each
one gésuchcheites. | The shoggntominelegyHsr ekmoe iS@ne of Sq and Sz, and

2 Furt; n
S ex?,,‘g, lg%rn'é%%ae%g %4”% %cc%&ﬂﬂm ’ﬁsgﬁgieggne E’tll\% ]sgkﬁl%g brevity, but
not bymeaytcpfdnnm [ 'fhetfhfegmmg Gicst egoammiercgssmlbmttuentaterrmmology,

SR el LSS TSRS st B DRI Bkt
assignments described herein. The foregoing convention given herem for
substituents extends, when applicable, to members such as R™"!, X', X2, and n,
and any other generic substituent symbol used herein.

Furthermore, when more than one assignment is given for any member or
substituent, embodiments of this invention comprise the various groupings that
can be made from the listed assignments, taken independently, and equivalents

12
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thereof. By way of a second exanple on substituent
termnology, if it is herein described that
wanbstiaent Sexanple is one of Sl1, S2, and S3PCT/OE®07/008216
listing refers to enbodinents of this invention for
whi ch Sexanple is Sl1; Sexanple is S2; Sexanple is 33;
Sexanple is one of S1 and S2; Sexanple is one of Sl
and S3; Sexanple is one of S2 and 5 S3; Sexanple is
one of Si, S2 and S3; and Sexanple is any equival ent
th ch Qne. of $se choi ces. The shorter term nol o[g‘y ]
e""%‘e ey ¢ 4 57600 examplp ongypsiuentdermmalegy.rifitjs herein
desatird tlh%it subsfiwent B%xaﬁé}gﬁs &he QF%W 5Y, arli’c!lbg,nﬁﬁs h¥ineve8ts to

The foregoing second exanp

limtatio
embeeﬁg?mﬁj%p i EVRNHBN defy Whighi Séxerhms '§t%rt §§xarrﬂre dfeBer Baample is Ss;

| b
S o 1 551 89 S 31 808 o5, 410 508, SULSH D) . o

S3; Fmmverit 068 ¢f SorSrenet Sa; and s&kbbﬁl% it apyeguesaiemost eadheone of
thesé%déiéhb' ?ﬂe Sh%ene%@ﬁ@?&h FEfPle 'Sgépr%é% %Xg'a ﬂ%&gg .

accorﬁ@gmu@m |mm|ndor (e pakeof brgvity, but nbtby agp/ cbfeldmtatlon The

ore3H6 e RS O ouSHIRbA 58P PR el gonerc

termanis meeny toillistrhte the vandies sobstitaehbassigAvrRints dEE6béd herein.
ndegﬁgdent ly realized.

The [gtglREGaRyTaion 8Ep iereiaifos SEBRGients feisase mep arplicable,

to menibes meichsas RAT !, hely 5 oard eaahaiEshRIF g@ﬂehc bstituent
enbodlcﬂgnts t hat have two car bonﬁgenenbers s s'é’e“

SYmMBQLHRAHRAEENt hat have t hree carbon nenbers (C3) The
teTﬁbGQﬂﬁ@fhdﬂé’curéeU?" withg =) vf'iﬂérPQB h fréblﬁ to%ﬁ%ggr

ht or 20 branched w'th a to
SubSé'Hf%H isgmBanktq Fefento embiodimpats @%thu%hveatlnn gor which each

and Bref dhé Bf IR nuiberUr2aPsdh hsRbefLs ﬁ:ﬁﬁ?g{?f %clﬂ.%lﬁb } ahd j,is

nmeant to enconpass the vari ous att
indepeademiy raglizsdwiBnwayaf examplentheotersuChs pems mdenermmnﬂy to

ce t.o disu ent
e oS g e neh BRI Bl R A o
carbain snemibiers €Gs), wmdtemgad insaritedhéhavé trgéb @#bég lrﬁélr‘irnlgérs (Cs).
B ed,to a subs ut ed nmenber
TR o 1%, S PSR o e SR PSR S
branahé¢d,clithl aﬂxntalhmmbeoNbewBbhtrﬁéMeP@n‘bfh”e gmsinBhat satisfies n <

hed_to the first substituted nenber. According
N <'ﬁ Wt?tfg'em?% egm ng interpretive considerations on

asAny dnemistitiard reRratPERSIeM W fednt t %n'éBﬁfd a35%Ad various
t hat ex llclft reference herein to a set |
attaclyiiens Rekisiles YheBARPrR AN afel of sk passiliiBiscare allowed.
For extdneplel EsferemeteRLaRaRtit 0 3

PCT/ US2007/ 008216 rof é%érqg\gAtag éx'ﬂé%ﬁ&n%nesreg?rs hefein to such

disubsiituentiyith ¢ aitahed toadisgtsubsiiteedrpenteraind B attached to a

second substituted member, and it also refers to such disubstituent with A
attached to the second substituted member and B attached to the first substituted
member, |

According to the foregoing interpretive considerations on assignments and
nomenclature, it is understood that explicit reference herein to a set implies,
where chemically meaningful and unless indicated otherwise, independent

13
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t he possi bl e enbodi nents of subsets of the set

referred to explicitly. In sonme enbodi nents of Fornul a
w@ kjo7/1iemeh of R1-4 is independently H,£ 5 net hpdT/US2007/008216

tert-butyl, methoxy, -CF3, -CN, fluoro, chloro,

nmet hoxycar bonyl, or benzoyl. In sonme enbodi nents, X2

is N In other enbodinents, X1 is N In sone

enbodi ments, Rc is H, nethyl, ethyl, CF3, cycl opropyl,

or cyclobutyl. In further enbodinments, Rc is H or

net hy| . I,h so nbodi nents, nis 1. In sone
refeé?ﬁﬁ%%%’ﬁ'ggd"zer'ge%fe cheget, pRdirgfareee dpies@hadnd gvery one of
the p&ssible érmbdaReRESILUBYELS of B ket r’éfefrsah 'expf%&#ﬂy'

propyl, isopropyl, cyclopropyl, or cyclobut

further enbodlnents R6 is Hor nethyl. In sone

e”"l’r‘?%ﬁfé‘&?ﬁq@ﬁgbﬁté’bf ) nllﬂlﬁs(pmé %mﬂtiﬁgeﬁ?ﬂégﬁtly H,

R10 are eac ependent
metayp trit-Buitil smettsoxah dCR3, @M fhigoro, lehldro switiroxycarbonyl, or
bengﬁgodl ments, R11 is Hor nmethyl. In further
odinments, Rl11 is nethyl. 20 The invention includes
aI $ro spher ambem!lmeats ¢ ar:‘.<NEptna&:ﬂhtf.ersihIbedn:tﬁerttlaﬁx1 is N.

d f
C hiR S R ERG RN &7 RSl s eVeRRmer
cyclebamhl Iﬁfw&ére?rﬁbﬁdlrdbntﬁhRF IEedH inedhyly accept abl e
salt" |S|nened¥orrea a salt of a free acid or

bad SgMe,e S &vSesented by Formula (1) that is

nomn Eemelen%d&h@hﬁsg IZil NorieH e'lﬁ'ﬂ.u@heroém@)baﬁ'héhﬁse Zis CH.
or _adninistration to the

i cal syi tabl e
E;\ gg odggﬁg];sdﬁ yIS H. rmetryér%tgyl @ropy!, isopropyl, cyclopropyl,
or cycﬁbaﬁ?ﬁc fifuridr erabbdiments, BA% M or mighny. 1977,

and Handbook of Phar maceut i cal Salts,
Pr&bépmee@,mbog@'n@ats &% isdghd Use, Stahl and Vérnuth,

ot e i, Ky 8 et WAL f o 1
furthm %h&@ﬂmmt@g a@ndyREY nechotheHand suitabl e for
{olh E5neibeiifehlsy ™ 0Js & oREHE, Ju sliberSneinRuie R s

metbyl. Formula (1) mnay possess a suffl ciently acidic
group, a sufficiently basic group, or both types of
14 WD 2007/ 117399 PCT/ US2007/ 008216 functi onal

gr O'hesinvém@braﬂ’m!idbsﬂglsb piafiacHutiday aua@ﬁab@ salts of the
rgani c

i nor gani c r and i norgani c and
compBRndS TegraRsivs DyifRTR 401 eeTPALIe ebg1eas dosariad above and
of thHeX&Fauife cOmpMdERSRthpIRld Ne@fgept abl e sal ts include

sulf Z%pth%rmaceutlcally acceptable salt” is intended to mean a salt of a free
acid or base of a compound represented by Formula (1) that is non-toxic,
biologically tolerable, or otherwise biologically suitable for administration to the
subject. See, generally, S.M. Berge, et al., “Pharmaceutical Salts”, J. Pharm.
Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salts, Properties,
Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich,
2002. Examples of pharmaceutically acceptable salts are those that are
pharmacologically effective and suitable for contact with the tissues of patients
without undue toxicity, irritation, or allergic response. A compound of Formula (1)
may possess a sufficiently acidic group, a sufficiently basic group, or both types of
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pyrosul fates, bisulfates, sulfites, bisulfites,
phosphat es, nonohydrogen- 5 phosphates, di hydrogen
w@b@sasbes, net aphosphates, pyrophosphates, PCT/US2007/008216
chl ori des, brom des, iodides, acetates, propionates,
decanoat es, caprylates, acrylates, formates,
i sobutyrates, caproates, heptanoates, propiolates,
oxal ates, nmal onates, succinates, suberates,
sebacates, fumarates, mal eates, butyne-1,4- dioates,
exyne-1, 6-di qat es, ,benzoates, chl orogbenzoat es,
funcligiH STk, S8 ECoRIIREH, eAshBHB GAPREDST of orgaiic or organic
basdy, dreirinerganiaiRe orgehoXyiB8 NP RIeSa phatidkalifiSally acceptable

sg{l f onat es xyl enesul f onat es, phenyl acet at es,
salt., éﬁmpg?% pf phatreace\ically| anseptahle saltsiingludesulfates,
pyrosafhfise bisulfAyslTRnmBY! Yisaliss, LR}# S a"l’éﬁsmohﬁ{\k a'l%tecﬁﬁ-'

met hane- sul fonates, propanes tes,” nap
phosphaies odiydganpiioshhates engtaphbsphatess pysophosphates,

1 . E I | t aj
chioFBREkhes, dod RE-FABRNURb b, MUl datke, 525316,
acryltesfoamiates dsobutwsates, campates) H@ptamyattesi pfdﬁi@lam,mmates,

reat nent, o

iLable.in th t, f le, t f th
maidHiRes S1eittely SHBF et At caliR, Tunlachtss Tamis PoRve-1.4-
dioam_s‘t, cu;emdmgmjgfa@sabéd;%sws% dhlbﬁot&;@rhﬁatég,' ﬁ%f?ﬁﬁi&tes,
L LT C acl or.l1 C acl d, S oric acld, an e
dinitfhenzogtes  RydraryhsTroates. BPtoxy beReaatespbhifialates, sulfonates,

xyleresulforzhesy acetafds] phRhYRIrePiohatisd, ' i
acti ﬁygci d‘bmggﬂor bi ¢ agi d,nglr?él Ei caaci ,héhmgf/aégﬁe(ﬁgates’

|
lactates.of-nyepibaiiratess ohicolalesi tarkatas, methanersulfaseites,
propbREBU féndteisy naBB{r@Fér?e-ﬁCéLﬂfqr%Yéé‘,V éé)rﬁﬁé féng-%—%lg:lf?@nn?fécsq and

al ?/col ic acid, salicylic aci ol €I ¢ aci
mangefades.| quric acid, a pyranosidyl acid, such as

9l HeHE %hr?ptﬂﬂcijopﬁorrﬂé‘l]aaﬁ)t &oit ir?%’ez?l i l?ig'oggpt the.desired

al pha- hydroxy acid, such ‘as na c aci
phargiageutisallp ccapiable salhonay berprepared by ady ssitablamethod

. ' ' j [,d tic..acid o
avai3BRA e B o Sl B2 Sudfis buBR A< Bake fuah argepic acia,
sucrtla@?, hytl:imcf;t(bnimaniﬁc h)dld:dbion'lﬂc auidf, @P}fﬂri@@bw,_ﬁdl%h‘li@%cid, nitric

. : nic.acia,.p-toluenesulfonl c acid, . .
acid, B¢ e, pPBRPRSt Abid arvihedlies o vithean aroaniy acid, such as
aceticogid} pivemylaceficiacidoprasibAie £dig,stedfic (RS 3adid/ 88id2Sscorbic

..exanpl es.herejn, and_any other acid and m xture
acid Mgl ACiddb Ssphmaiei ghiddlspbiontesidapustiBicrcid, valeric acid,
fumariecaglt Ahlfosighfdid, ipyiravici dbid | &!flﬁé ic\%:ig ,B%ﬁ%%ggysémh acid,

.of skill in this technol ogy. )
oleicsid RIDE 6682 fapriq acidna RysapesidY agid Feuehipa glugurbsic acid or
galaﬁﬂr&ﬁb%cicﬁ%ha%a%ﬁﬂbﬂ?@é d, Sudhidh R{ﬂnﬂéllif:‘?%@icf (fi't?i'gdacid, or
a a ray be

t he desired _pharnmaceutitC y accept e sal

tartagie agich @n inaAgids suckisissasnartioacid or gletamyd acid, an aromatic
acid, I RH 8 Bkn2bict IEX [ nic_ar . .

“or ganfa%_ bggel,c éslﬁ%’hé %g egdélygr%wgé,&(%gghﬁé)é&%? G BHGaPYy ciginamic
acid,tapulfemig)acidrsudhkas laurgisalfonic acid, p-toluenesulfonic acid,
methanesulfonic acid, ethanesulfonic acid, any compatible mixture of acids such
as those given as examples herein, and any other acid and mixture thereof that
are regarded as equivalents or acceptable substitutes in light of the ordinary level

of skill in this technology.
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5 hydroxi de, al kaline earth nmetal hydroxide, any

conpati ble m xture of bases such as those given as
wez@mi®sge herei n, and any ot her base and m xt UP€T/US2007/008216

thereof that are regarded as equival ents or

acceptabl e substitutes in light of the ordinary |evel

of skill in this technology. Illustrative exanpl es of

suitable salts include organic salts derived from

am no acids, such as glycine and arginine, amonia, 10

carbonates, bicarbonates, primary, secondary, and

t efftthﬁrC?"éiPﬁ’lH&; of Eﬁa'“b'iﬂ:ﬂ) & afaﬁpﬁ’e§u‘3§lﬁﬁ1ﬂ garboxylic acid or

suuf&ﬁeé\éloa%@%s.rewﬁarhﬂddé%caw BEE ;siba R sd Vgrg;ﬁpbé%‘?epared by

pi perazi ne, '‘and i norganic sa

any §udatmlm methagl, day eﬁ@mutmﬁtmemmme {nee anid ydttean | morgamc or

ool SRR 55 Syl U, B ol s sy o

hyd%uq@aakﬂmamhlmqtahbydwwﬂ anyraompgkblefmbdiere of bases such

as RGN BAracspxarfplR fntedontl ik Shien e Apl Pripffghefbor that

are mefyarded tasadquinalentsios abcaﬁbbleymﬁbsiﬁuﬂéseindigﬁpoﬂmb bl‘tiinary level

of slghﬂlq?m\{%,g?@wrgggg}rg@hﬁgra@vg eé%l{,ngcd gog Ggéocseasifc’s |?‘|léﬁ.ldeagrganic

saltPhgaVed font amifedidd, Mh(H Flycine MPEFdiind) Pindaia,
br ought to physi ol ogi "cal pH 1S 20 converted to the

CarboBRHu RICHL PSRk RITAD) Seﬁon%a{r AREdgttiaryangines, and cyclic
amuﬁ‘é@ W%@beﬁﬁﬁgl‘rﬁﬁes ' &yr?olﬂir?&r lb%éﬁﬁhe' ﬁd?ﬁﬁoﬁr%“a‘bd

bi ol ogi cal l'y intolerabl’e, or otherw se biologicall
pipeiagnet and dnerganigipnlis éerlmd am sodinen,islpinot.. potassmm

h
magnieSiith; fentRregr fOH, Fpnet zirky SyErEEd, Sty ity
dedbeiineention alsocschateisdp treattndet imgtholds lampllpugtg ed.

5
ohafnaBUIRG ecEh A Honn 5 BTN o EGBHER e tor
"propujg)papanslea ptm:umsmrfof_tm:deegnab&cbc@mp@undtﬂ\at followingor
aamiilpiga o7 Sditet. M HE corPEant e R A FoRTiS ot
phys:ardgmaxlpr@c@sn Suh agBoMolysis oreauhaic dreavagdel driunder
o acid residues |ncbl ude the twe

Phy TG PRSI (. ARSI PH Deing DEHBRIPyPYSIolodical pH is
con@@%cgﬂﬁfl@c@h‘\pbhhﬁ%ﬁ Fdrinfila SYTPAl 'HhathadBlticAl acceptable

hydr oxyprol i ne; ydr oxyl ysi ne, denosi ne
prodrgadmgrwugsthﬁéﬁwm%q. biglegically iplerable, or otherwise

biolRGiEANALARNIsbIe f&PaM\Qn%gQZﬁ&Héﬁ% E&B—feyﬁzﬁlgyr%@@ Hocedures for

ganma- am no utyrl C acl citru ormcys el
the ﬁ@ﬁ@@@a and, preparatiomef aw@ablﬁmmdm deriativesrare descnbed for

exal‘%%ﬂé Gk ‘Bﬂ%bq[/rb/é’lelsrcﬂfrup&o‘g&gfr iR rHr @ Gk 1685

ance deriv zi'ng groups of
st BExamples of prédmugsl inclpide mmm havmgl a\aytanesd:acxi residue,

or a?&%&p@ﬁiﬁél@ﬁ]o‘i‘ﬁo &'Crln%gg (é Bost\?/odﬁ{reeeodr ffou% ar%mg)g(':l
residues, covalently joined through an amide or ester bond to a free amino,
hydroxy, or carboxylic acid group of a compound of Formula (1). Examples of
amino acid residues include the twenty naturally occurring amino acids,
commonly designated by three letter symbols, as well as 4-hydroxyproline;
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
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am nes and secondary di (Cl_6al kyl) am nes. Secondary
am nes include 5- or 6- nenbered heterocycl oal kyl or
whetenospyl ring noieties. Exanpl es of am des PCTTE200®008216
those that are derived fromammoni a, Cl_3al kyl primary
am nes, and di (Cl_ 2al kyl)am nes. Exanples of esters
of the invention include C1_7al kyl, C5 10 7cycl oal kyl
phenyl, and phenyl (Cl. 6al kyl) esters. Preferred esters
|nclude nmet hyl esters. Prodrugs may also be prepared

derjvatizi ng.fre ro roups roups
game RN UhEl St ailie Raketysiare: Boraserthe, armithine and
metﬁbﬁmé}ybmﬂ.@oacet ates, and

hor | oxycar bonyl s, follow ng procedures
'{q{gde %F%agﬁ Mayae. pr@ﬂU@éCbé‘pr \ngtgnegby derivatizing

free Je%?@@xﬂ Yrodps of @ﬁfﬁ@ﬁﬁ@é of @‘Sfr ra.%‘lb(yla&qeljs5

am no ?rous may al so yi el prod rbo
Exagples af aoudes inglyde thesederived froanammonac priesary G gaikyl

amiSSE SRR R AR TANRES ST i g S- o
merah@lre(chhqﬂemwmaiwl @tﬂrﬁemamhemga moieties aEybm;géﬁw aI’ﬁﬁMes

mclnﬁaeer g%et%h éh%gVeggrEorﬁ%§9 1aﬁ'ikcytl pnmaryham%%s and di(Cs.
salkyl)aratriesn alExamp!es of estees of tHecineptiog imslode Tallem O

eyl Bhehv gl ey eate Daners:  BisThapd seton igphiegmetny)
esteas G’eecnrug@emhaymldo bygf}epﬁl‘tﬁﬂby H%Qi@at:ﬁﬂg fide h{dRfy groups using

can, al so be rivatizea as am

groufig 'PSMW%B@B?U%%%%OHBWH&E saters, dimptydapinerasgates, and
phoé&hcﬁ&lcﬁ@n@kﬁylb&? bnglsS f&(d?Mﬁ% ﬁrBSéGWé%%tﬁ;mgé those outlined in

am ne, and car OXé ic acid ctionalities
AdV-PQ&!QrQ@é’M?M:QPVy" 96 {2 hih.abarbamaterderivatvedef bgdndxy and

amercS‘ gro\g mtﬂpﬂﬁosfleldt 8dtuyse é%n:«ﬁﬁa d@mﬁ %L]H%%laké( esters,

ans a pharnmaco actl
and ﬁﬂ!fatﬁcesf@frs eEhydeixygroupsirhay amwpm'vncse pmqmged llénvatlzatlon of

OBy bbb @Rt PS5 oo e RURHAD s o s

grouponmgiyries o ekl eséar, Ioptxmnalw sabstitltdy withorder aidre eB86r, amine,

or c%&%fy%g%r fdogg hd)n tle% o’r véwrgﬁg? ,ﬂcygc{]ourgllgépggggé? ?Fld ester

as désbréd abBagsizaaieo USEhY tB@Neld iRe6drud Protituge Y tHi3%ype may be
13, 224-331; Bundgaard

preraged i Sﬁﬂ”&&’r'ﬁg& e e 1928539, 19gdyreeaminescanziso be
dem&;&&éﬁlés? a&%m&&@%@%&@@%Jpﬁuosbﬁbﬁsm.débswqﬁnese prodrug

|ication of Prodrugs, Drug n and opmen
mo'f(t dAFAPCERIBIIOUPE 'BP'Ud"@d@thermcﬁWc%mX&"lC acid
funcByRhliteder s, 1991). The conpounds of Fornula (1) and
thei r pharmaceutically acceptable salts,
phEhagpageviieallyacivecpetahalites pmyalso bendsed in the methods of

the lﬁbé@fme?\ : g?%lrh’béc@ﬁggéél nveR{ It%l%&lg? e&%?el u% bhé%‘n%bologlcally
active @,qogimphgf mxetabollsm in the body of a compound of Formula (l) or salt
thereof. Prodrugs and active metabolites of a compound may be determined
using routine techniques known or available in the art. See, e.g., Bertolini, et al.,
J. Med. Chem. 1997, 40, 2011-2016; Shan, et al., J. Pharm. Sci. 1997, 86 (7),
765-767; Bagshawe, Drug Dev. Res. 1995, 34, 220-230; Bodor, Adv. Drug Res.

1984, 13, 224-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); and
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receptor nodulators in the nethods of the invention.
The agents nmay be used in the inventive nethods for
wo b@7tiisae nent or prevention of medi cal condi t PONES2007/008216

di seases, or disorders nediated through nodul ati on of

the histam ne H4 receptor, such as those described
herein. Agents according to the invention nmay

therefore 10 be used as an anti-inflammtory agents.
Synptons or di sease states are intended to be

i Ry L AT —

(KrogsgmmLamemeehaﬂsedé tRirvg ot RcatwahicEREbliSHERS, 19PNt S
ts di agnosed with or

h
SoTfe PR & k §”ﬁ{ll§2@£§#3%!?§5pa@fm BPUticailyi agasptable salts,

phammheamee\uy bbcagtabhe pt@dmge HHd ppeeRiaebufshliyadive rr%lt%bntes
preferred embodi ment, an agent

(co§tivefl, "BBEBIS OF R ALt inverdiom aTesisatatas bisteaie Hq
recepmfrlrﬂﬂﬁata*t&@ m'tﬁé'rﬁ@ﬂ%*d‘s%’f tABYNRhtR#S OFh& ?@ Eﬂay be used in

rious diseases, disorders, or condition
the 'Pvﬁwﬁm'fw)d%f@dh@ér%atmnt@r@irevmm gbn‘@@hcsal conditions,

dlseé’ﬁd'f@ir%&ﬂ*d%% nﬁ’écﬁgfé@fﬁou@? JUJHQ& di ﬁ?@ﬁ%‘t@lgl;rbeerlg receptor,

nF hati c disorders and I'Clency
SUChl e hﬂﬁ%@ewﬂb%h@r@.@eé\gen& aocalidingtostrenithvedtion asa therefore

be ugé %@ A}?%R{N lnmﬂﬁﬁb%égr?@o Gl 2‘85 ?f %llsuetas%nsta;es are
intendleﬁl t@rbmmubmdemdm:hrirethedsmeS"medmndbhumaﬁs! aisbdisrs, or

diseé’é% are not limted to, acute inflammtion, allergic
ﬁam’ration and chronic 25 inflammation.

| IAcmdrdatgly,eth‘eMneénMn réléie%nfﬂiﬁhbﬂibdsf@ﬁﬁﬁﬁbQh@"dh'érfi‘laceutlcal
receptor- npdul ati ng agent according t

agenyiy FoBRIBRI Pse Frigitien: SUNeGImARGRalLNIt oraufierng from a
disedsis Qﬁ$@"d@@| o Edndifivn %&ilﬁfeoaﬂﬁb&éﬁ'h'i%’%é(nﬂﬁe Fﬁ%béhf?ﬂ%&tlwty,

such _as al Iergy, asthma, dry eye, roni c obs
such g iflagypatipease (CoPD), at heroscl erosis, rheunmatoid

3 I I

degZegl Es)gfbh‘legcerﬁgbﬁirﬁérgﬁ I%ltﬁ é;gfé?%o? é%é@éﬁ(u&hg@
admipjsterest tq,f@egblpﬂgmatlmoinfmmatlpnmaylm asdadigtedkvith various
dnseﬁ&pﬁ%&ﬁé@Urtdo%dltl st BE ﬁ'a% lﬁﬂééﬁ%tg@é?or%r = Aptgic

[ anmat i on, conj unc
dlsorﬂﬁfﬁh idermatoRgival ZtiElShdeﬂsZ mmoﬁﬁﬁbb@m&gdéﬁ}mﬁhaﬂ@ﬁ?éorders

t0| hyr oid dis
and lhjirﬁnnoﬁgh ?g g?%ﬂa[p% 5 NGy etrpgga igegf“ gggpgglons and
dlseawlsl ng«aus b@miNJ lﬂngardw(gg mlefclmsetcdm @vdletioR of lr’mémmatlon
e of ed infla n.at sone sta

erfi 35, o8t BRI el BN e Bichas S carelionainclude,
but arenhbalimitedao, aﬁgieJiﬂIﬂaMfﬁéﬁdS}@%Iﬂargfcqﬁﬂémmén&wté?‘lm%uc
. neuro athies, such as Quillain-Barre, autol nmune
lnﬂaru FI

Il!ustratlve types of inflammation treatable with a histamine H, receptor-
modulating agent according to the invention include inflammation due to or
associated with any one of a plurality of conditions such as allergy, asthma, dry
eye, chronic obstructed pulmonary disease (COPD), atherosclerosis, rheumatoid
arthritis, multiple sclerosis, inflammatory bowel diseases (including colitis, Crohn's
disease, and ulcerative colitis), psoriasis, pruritis, itchy skin, atopic dermatitis,

urticaria (hives), ocular inflammation, conjunctivitis, nasal polyps, allergic rhinitis,
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aut oi nmune henol ytic anem a, pernicious anem a,

aut oi mmune thronbocytopenia, tenporal arteritis,
wanawAptsesphol i pi d syndrome, vasculitides, SUuBOT/ES2007/008216

Wegener' s granul onat osi s, Behcet's disease, dermatitis

herpetiform s, penphigus vulgaris, vitiligio, primry

biliary cirrhosis, autoinmune hepatitis, 10 autoi nune

oophoritis and orchitis, autoimune di sease of the

adrenal gland, polynyositis, dermatomyositis,

spondyl oart hr opat hi es, such as ankyl osing
"as%lﬁtﬁ%l?P!quger'ﬁﬂdaMF’ém%thrdﬁ%aS@ éminyne-mediated (also

knoﬁh%ﬁ?ﬁ@q& | ab&eRh ‘t@gﬂ %@ vﬂﬁﬁﬂtarég&%rrgétggiz{ag by

on 1 nclu es t
excegsie gr prajangee mﬂararr@émeat e istages 0ﬁ§1€adls|ease Other

auto?vgw lﬁ[ﬁﬁéaéisgﬁggg It@éfr’ I%%Ql t@qgﬂ%ﬂ%tuﬂ\e %%We oe{rﬁ% Irgiaws

autcammhmeibeuwathielsu sush asl@udiam-Barrépaefcﬁmdne uveitis,

n agent of the present |nvent|on is
autef N FBmostf 8ia. Rl S3EMmAt Gl R ne
thromtx:e:&&ﬂiem@rtempwnai aﬂerlﬂ"o‘l%ﬂit&bﬁbsph@ﬁild hdrdrheavasdilitides,

sucl} R BGePar § RauRlotGa ey Behoe ks AisRase: RMBRtiiA berpetiformis,

pemiphigu velgatis, ﬁtlﬁgibj, Eﬁfnsfr? billdte cw%é?@%ht@fmﬁﬁn%cﬁéﬂ&lt%
t her apeutic ar | actic benefit through modul ation

autgimm Paﬁhﬂ@t'mnﬁ&r@b%@r adiaimmyne diseageiafghe mdraaalgland,
ponthtss RIS rmAASiny 85! aeend)ﬁbbﬁm@iam&s 508 Q'stérﬂﬁfkmﬁ

gress of , Iessenlng the severity of, or preve tlng
spo'adyl iSs88d Siogresbs g¥ndrasnecondi ti on, or one or more

Sy Wﬁﬁt@\nﬁ’( S Hidta rgffi:‘?ecg&o? 'n?&’&?lgfmﬁ gg&lﬁ? Qb&b&{hog to the

medi ated t hrough no Atron o
inveaionvnelyded tkattwhich"is @b$woptom ef atlergio catarseous diseases (such

= RS PUR B lo SERRROIC S B RS e

renaMﬁaitLﬂre hepati¢ tholestasié cand dlahm@@ melbtushat decr ease,

vent . | nac sen itize o uI at e
b B Bhpther ireleantdl o finRBt A ASeRt abheiiesent fyeaon s
admimsteraatto tSat allergg raamtmds alittiinnhurid BRER_se8ChF Ylrls.
litate nsitize, ul at e, hi stam ne H4

¢ ot CksPERT Hirdlinatas Uad Foy Ipmended o sl to
adnﬁ@?ﬁ’ré@@@?éﬂ%ﬁ or'dbrﬁﬁ@ﬁhﬁﬁ oF tﬁ@tﬂ%‘#ﬁloﬁqgﬁ gu@ﬁcf for the

the invention, an effective anpunt | east
purposerofRitantingA thejapeutic o6 PuPRiyYastic h@neﬁt\/@ﬁw@m m@dulatlon of

hnsté%ﬂfﬁé“l'—lﬂ@éeﬁﬁoF Qcﬁ\gtys U'We%ﬁﬁﬂgﬁHEIfugbhr}gvéfs‘?ﬁ%oédn?h&%@iﬂ ed

avi ng suc I'sease, di sor I on

a"eW%wgadﬂh*%él%mmrogmgf dessaning the sevesty afupf pp@\emtlng a

disebfe gﬁ‘ QSF&lr' or éomji;tlgﬂ BPBHE Jrhﬁ?%eé%rhﬁporhg%?%ﬂgwctgegée
prophylactic bene I'n patlen

disofderarmeandition mematmbﬂhgw@femaﬂtdam of Histamires H,oeceptor

actiVi@NOtid Atm HtjSt Y&fers to a mammalian patient in need of such

treatment, such as a human. “Modulators” include both inhibitors and activators,
where "inhibitors” refer to compounds that decrease, prevent, inactivate,
desensitize or down-regulate histamine H, receptor expression or activity, and
“activators” are compounds that increase, activate, facilitate, sensitize, or up-

regulate histamine Ha receptor expression or activity.
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amounts or doses of the agents of the present
i nvention may be ascertained by routine nmethods such
wa@soomaadsbd ng, dose escal ati on studi es or cli niBet/US2007/008216

trials, and by taking into consideration routine

factors, e.g., the node or route of 10 adm nistration

or drug delivery, the pharmacokinetics of the agent,

the severity and course of the disease, disorder, or

condition, the subject's previous or ongoing therapy,

the subject's health status and response to_drugs, and

t hi tr?%{ﬂ@wrmew%@cw@mg totheripyeriion amaffeqtive, aaymt of at
!eastaoﬁé’%ﬁafﬁla'acggﬂ%‘ﬁp egﬁ?’E%c% rélﬁ %??é’lﬂvé?ﬁ%ﬂ%s%%ﬁ*ﬂ%ﬂéred toa
subjeletysu ermgofr@ﬂ‘eela@llagnasedtasdwa)ﬂng such@ dgeageddvssprdﬂr or

conoﬁﬁc?ﬂtl‘.ts Ai]e‘.egf.e,%%é%nl@f r%mﬁ&%;?s ahgﬂ‘}mgu Hor : 7\% %ﬁﬂl,cgejﬁqg Generally

bring Bbast thet desired ﬂmyapéohc ar puprathcticibenefit larp’ammé; # need of

fro to a .7 a/d r_about ,
such i85S eor g de s GrlSd Hiestiendiordtr. BRedhaiei, Efective
amodntﬁeelseos@kk Sﬂtlﬂfége@trs @fqnélrireéénthm%nﬂ&l e bé ebcettafed by
prevent atj ve or. naintenance

ted f
“’Ut'f‘FéHF Crib%uir@fﬁ!wg dogg epselajionsstudics Q&thu%ﬁﬂépals and

by taKi n@ﬂﬂb@oﬁsﬁdﬁrbﬂ@n r@utu‘i@fébtof@i)é $ethd ﬁﬂiﬂ“eegr ﬁbijté of
functjion of the synptons, to a | evel whi ¢

admypistralien ek QF%@@HYQ}’V the eh@rm%wacsmmawt the severity
and BBURSHNER disbas®Wisrddr! oP¥IRGIAGR, fRVSULEERs Prer}/éc))/us or

alleviated to an approrlat evel , treatnen

ongeiag daeramy; rtl@utsybw@ys \satusranfliresporse; totdrugst aetdthe
judgHé?ﬂto[f‘fﬁ‘é t%tlﬂg Jﬁﬂ% idighm k?géiéé'gm%g og%t%ﬁgqlg m{e'ﬁ? P&wrgcg of from

abouﬁs@zOBé tqgénbut |20©dn’g|0faag€zm pﬂrtkg ofaithjectsnaddawieight per day,

ororGEBPYHER, 00 1SS R bEBE SRR s o
divideepdosegs ynits (d1garBIEYEaND, afID)F&oma 20-kg)hwrnahpah utedrative

rangl ol a3 Tele ARG e TR ST ABOR: et IQIFRRUL  clfie or about

0.2 torssitfting g/diay.an illustrative enbodl nment , add| tional
active conpounds are those that are known or
di Sasedmpiovement ok thepatigat's disease: disgrdamer epndition has

Lﬁ%dj'théQ{b% e Yelsdmisted 1ot 51848
O 07/ 117365 ‘Pt Gsatos GosaTa h@?%'ﬁ@ﬁgﬁgrﬁt%ﬁ%mmem

For example, yhe slgspoaorihefraauenicytairadiainisiratione or doth, may be
redutRdYsth Finctfin ﬁf ﬁ%&%@%%%va%%??p%mg\f c%sdf‘é’cf ﬂ'?érapeutlc

assocl ated w ticular condition sor
or prgipkylactic elfft:‘es:tc@mamfamem i cosiese; df symptomedswe been aIIeVIated

to A RTINS RS nellinb APk Al SRS O3K G, i
intermittant higamtIelatm:m adong—temtﬁmw upenEngecudence as symptoms.
|r}"§%8”5§ oﬁ‘éhg nYcﬂgtFo a@m?a;(:t?egHESS 1 E8Hhi05on with
addltlonal active compounds in the treatment of the above conditions. The
additional compounds may be coadministered separately with an agent of
Formula (l) or included with such an agent as an additional active ingredient in a
pharmaceutical composition according to the invention. In an illustrative
embodiment, additional active compounds are those that are known or discovered
to be effective in the treatment of conditions, disorders, or diseases mediated by
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When referring to nodul ating the target receptor, an

"effective anount” neans an anount sufficient to
wa@bkdogat73vhe activity of such receptor. Measuri POT/UEE07/008216

activity of the target receptor may be perforned by

routi ne anal ytical methods. 10 Target receptor

nmodul ation is useful in a variety of settings,

i ncluding assays. The agents of the invention are

used, alone or in conbination with one or nore other

active ingredients, to formulate ghar maceut i cal
histargingods feraﬁ@%ﬁcfﬂ\ﬂ@ supb @st anpihepnisiaming Hareegptor modulator

ora%wmkgj aa.ga bgst BMS{PLérQQ PREbE ?e@gntﬁftliw%%ér\i@ular

st one eutl cal agent
conditieny diaﬂtdservxpf diselasei nﬂmcombjnalloxsmayeﬂeme éoinerensg efficacy

(e.g p%&qﬂ&lﬁg rfq ﬁ'?"qﬁ'epécﬁﬂblﬂeﬁloﬂaé Eor‘ﬁfg gﬁ?&?ﬁﬁ%ﬁ@ﬂ%é p8{ency or

conpositions ac
effectiveress mf.an\agphbacarding Mbynaemum)abberwee qnes ot ore side
not toxic

f ' ically.
effeff, & Bptihede YR TANTRR LR B eant Aoyt fa s Fignfion.
ad Wmn"i'éf@?m@@ to hﬁbcﬂjlémbg e tar?étlhaob‘bt@n aneffective amount”

bst ance, conpositio
mealis 2 AR Suidan bl e FetvEuoF purh TereRIpl- Measuging the

actnh@%fl thb&b@;eﬂd@bépﬁiﬂrﬁéy 88 pérfcﬂrm@BEj; POGEE bAalytiagRiethods.
nd that is conFatlbIetherevvlth npl es of

Targggd' ERERIr snodyiatiods BaeR iha varisbnat éeﬁ'é‘gﬁcir‘@flﬂld'ng assays.
ph%@%&ts‘@%@%ﬁléﬂ%r&e%& ¥i&ise BF i in §6:§‘1‘bﬂ’atlon \awth one or

cel lul ose derivatives, gelatin, vegetable oil
morg@ither astiveningsedientss . to feInylats pharrnecwhqah @omposmons of the

mve@h@ﬁ e EHHrﬁQE?Gﬁ%Hé Q:B}Hﬁap&?ﬁor? 8hf i‘?\ivgﬂtlgﬂ St r[)ggsean ffective

osage Units o maceut| cal agents
amquné ph aé teast iong ;skumnnaﬁﬂ:@tlcphagaatmmcamdamMﬂﬁhﬁesnmmtlon A

phafiERRREh S ocRRR b SRR s S BB tPBar s B ©
pha?gmmtﬁaggd:pwnmm accordirig tcethimbivgdﬂoby aIr zwt ; Iabl e
t ol Burmispepally afuchian® SreipArFRF o GByBrie that is not

toxu@ ftﬂ@I@gﬁiaIIWnl@ﬁé’rabﬁe ior gthendise lbndlf)rgtoahy Ph%untéﬂll@sfélr @8iministration
ozen

to amzﬂf@? gggtefg'ﬁ‘ %)‘lmﬁdﬁ?%’gpe ?E{@r!ﬁ%top@ ehar 'H@%@H@ICQ} composition
or oﬂfi'erW%eZQQJd 8L B98niBfe! /cdrréi0 6t Q%&l@to %%ﬂﬂ?é’t%' éd}hlrﬁ&ratlon of a

Preferably, the conp05|t|ons are formul ated for
pharmeaeeutiord @gent anddhahis chmpeweébmwﬁt r Eﬁample%pf gkeipients

kTR B0 B0 RS ol s OHRd 1
starghtatiudoss deap@tme@s gelﬂtumyeeeaﬂl@nllanan@ mlwtbyiene iglycols.

ag?ﬁgéh&fbrgé %ﬁ%é&%cgf ?&G;@Bgﬁ%ﬁ'stdo‘ilﬁémﬂed"c‘?ne or more

dosagemnibadithe® p@@rnnacabbml argbmgm@/ Ualdrgpamd tﬁsnngwsaﬁtabte
pha&ggg?ﬁt%@?%%ﬁpéézrgigi qr@i_ lé@fn%%'u'n&ingotrecmx%me%q?nuc;wrg or tha% become
available to those skilled in the art. The compositions may be administered in the
inventive methods by a suitable route of delivery, e.g., oral, parenteral, rectal,
topical, or ocular routes, or by inhalation.

The preparation may be in the form of tablets, capsules, sachets, dragees,
powders, granules, lozenges, powders for reconstitution, liquid preparations, or
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Oral tablets may include the agent and any ot her
active ingredients mxed wth conpatible
w@be@vmerseut i cal | y accept abl e exci pi ents such aBCT/US2007/008216
di luents, 10 disintegrating agents, binding agents,
| ubricating agents, sweetening agents, flavoring
agents, coloring agents and preservative agents.
Suitable inert fillers include sodiumand cal cium
carbonat e, sodi um and cal ci um phosphat e, | actose,

ose, neth cellulo magnesi um
supRdlofisis, PiGraeliC Shmpautons Srataimuisteddor mieaanays
infusibn) wmai aInGihistetion @Fbﬁal'étﬁhlﬂﬁ’élréﬂd?ﬁm' gl ycerol,

%ﬁ %] nd.the like. Starch, pol%w nyl -pyrroli done
( PYRY ord aefrimisttations the pemmaunds of thedeysrtian cande provided in

the ofin &f 18Bfots B dapbdiddl or %%'éjsalhﬁoﬁxémlﬁén Ok suspension. To

di si ntegrati ng a?ents Bi ndi ng agents nay inc
prepsra e osplcayapasifians, he agents raay bg fagenlated to yiedd endosage of,

e.g. (ﬁ%?‘?%%mqﬂsglttg gbgpgéga%agkga&gé %Q%;lt &?Z‘ﬁi 9 gf)out 20
mg/’S@JdalhasDrg’rWeammr&nhcbetabmuatl6 mg/l@ (}'auhyr yl distearate

th { { est | .

T ENE r AEE—
wnthfammmntdjle @dimnmasenﬂcalt;{]emﬁﬂtaﬂle ébaj‘ﬂeﬁtmlls@af bs @;?Ihéhtsﬂ
in capsul es, active

aisir g Ainoaqe Ty SHETH Sagrier 1brsobpl age brweaianing agpnts,
ﬂavdrlrtgjagierﬁhsl U@I@hngf‘ay‘dntg%ln@t;br@sémwle@gémy %liﬁbf‘é’ﬁ‘fe‘?ﬂf llers

xing the active 25 ingredient wth water, an oil
'”C'”Q\éc?Pddg é%&?'a i GAbENAlR S@ﬂvumlamﬂcwﬂ ghpsehate, lactose,

stardh, gudfae, @lﬁcﬁ@é‘ omatil @btlgﬂo‘ééehﬂ%@%s@jm%}i@értaté rﬁ'al?lnftaf Shrbitol,

aci ds, yet hyl ene al or propylene
and Eheq likets %P‘éfnRi?%Pf aawﬁrﬁ@! exeipiantainciude ethanm, gkycmaif water,

S e
ond SRS S8R, P OIBTHAS % S BHT UFof B
mlcrpéwtﬁihw gellwasei and wigieic agid aré @fxaﬂmleablf ellsnetlmgcahtmg agents.

I Jt | ti onal
Binc RE8n "y MElae 5 BRI S BHEBRb AP pren:
mayatzel gwgnesidim gtmjag% gstq/éém: geghﬂpcg_a;bcusga{)é%lrgglg zrléwéthéig may be
7117 P
coatGfill BEfatgtPL LR 2R ey BeRelaarele prabcent distearats to
delay abisorpticet inytheejdstiaistestinhLA Y BY nsd\EBE @b@té}ﬁbvuwwh ERteric
| i ke); non-aqueous vehicles, e.g., oil (for exanple,

coatiidypng oil  or fractionated coconut oil), propylene
gl @épbule@tfbv bréﬂa@?ﬁi@'istréifon\/\mbﬁfde RARSAMY 8bit\fetatin Eﬁ{)sules To

or propyl hydr oxybenzoat e "or sor
prepé&‘? ggrdeﬂé[%"répé&é?ﬁpsa%%%gwe@emté%av enmixasbwithfa solid, semi-
sohdd%ﬁll{]@ﬂi diflett 0’5 dHIgElatif Vapisulss ﬁ‘\%‘?frﬁesgrcﬁﬁé‘?l St‘i)é”ﬁ ing the active

ents of this |nvent|on may al so’b
lngr P wategessoil sgeh @sanganut ailer Qitvmblllquahsalr&f&n bae

mixtdiY SBhehAPEi-§I5EEAbes of short chain fatty acids, polyethylene glycol
400, or propylene glycol.

Liquids for oral administration may be in the form of suspensions,
solutions, emulsions or syrups or may be lyophilized or presented as a dry
product for reconstitution with water or other suitable vehicle before use. Such
liquid compositions may optionally contain: pharmaceutically-acceptable
excipients such as suspending agents (for example, sorbitol, methyl cellulose,
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adm ni stration as a suppository. For parenteral use,
i ncl udi ng i ntravenous, intranuscul ar,
WO ndorapmspd t oneal , or subcut aneous routes, the POEOE®0D008216
the invention 10 nay be provided in sterile aqueous
sol utions or suspensions, buffered to an appropriate
pH and isotonicity or in parenterally acceptable oil
Sui t abl e aqueous vehicles include R nger's solution
and i sotonic sodiumchloride. Such forns may be
presented in unl%ydose form such as anpul es or

SO '&%B@Wegﬂﬂt'@c grpyethdealiulose, qaibexyrasthyleaiiuese, aluminum
stea?é‘l‘éhgélsaﬁd mesn.ﬁé)onbwac@@ohgqfemregpé at&i §8FEx {%ealmond oil

drawn in a formor pre-cobncent
or ffﬁﬁ’mn%’fﬁﬁ ansonus il), drpusaealyen!, ethybatcebbh or water preservatives

Gor EEAFAE B0y L bS9% JA A000 g acer

sucrpaarimtthml andh| if dasirfe@,rﬂa)xmmgaomlbrjdg agem@g ng from

seyer cal.
m."‘lﬁa?és ?é’gg)eer‘?ts tcﬁ tﬁ§ dﬁ%?it' gfna[y %m{rHstgred by non-oral
routpha chee:ampjaj theZ(:bmposltlens Fhay beo'oma Dtatedi fomregtalabout

0 _about 10% dr to ve ot her. .node of
aamisiraliSe 33U PRaS R O T e R RO, e ehogs.
intrampsdLear, fistrapitoheal, dreudtiitfiedusaputss, THE éé@n*té/ éf the invention

alte[natlvely be adm nistered in nethods of
may i BIOVITEN T S1PT AORRHE SOTIPnSATSUSRENSIRTR. BoTogRa Lo an
appf?ﬁa@é pH?aﬁd isatBniEityRIray da?éﬁ'ﬂé'réw SEceptanecant 9}1%!9!% aqueous

aswta |l e carrier. rrpes of agents usefu
vehigiaspalkids m@rﬁrﬁ?étmqrbﬂnwsrmﬂw%unu@ﬁ@ﬂdge@w forms may

be pr8é&htRRGHR Urt-dbddifdhi h?’f‘? as d?ﬁﬁﬁ s%r%?ﬁ??%bléqgekﬁgﬁ devices,

general preparation ow an he speci T
in mulipdose feng sueh iasavials\iram whicbdhe a@pmmatetdpaebmrbe

WItthb‘?mY gl @léss&gcg%}\"rlﬁ‘gi PE%E?&E? a{zt%rthapg ! eré?& to BRpare an

anthabierf@drrmlaimn t UWoetrative Idfuﬁenmkrsssa@n’gbrfmxgrabdm 1 to 1000
out_pr ot ec i on, as

NS BBl AR ES] L bvor a erios

rangﬁhg &bna‘sevgdavm:hhte“saw mdﬁsm@;ﬁ@ry or desirable to
tg !ql ace of 23 WD 2007/ 117399

Frayon the aoentsMmake mixed witsaphasmaceutical
carri@r S latcﬂiﬂc.%nﬁ’fafﬁbﬂ S oUTRY 1 AStoCabbutefbd Hrdtal tot\)?-:?n%e Another

reaction schene and repl aced as appropriate wth
modgcafi adminisissngithe maentsaf thasinventiphisay uliize aipsdch foreulation

toaf{é)étltf-:‘gﬂéﬁﬂ%r £ gefvasf | ned above in reference to
Formula (1). 5 In the Schenes depicted bel ow, one

ski'\gﬁétﬁ maytaiteraativelylble adminjsiered i metﬁkbds ofidlyis ievention by
mhafa‘?wna%%dth‘@ 55?5\ cﬁ%r&lﬁm&ego%éﬁqg L %E)r%&é‘é ﬁhoéi%% containing

as a oxycar gro
asuﬁablee@amag group replaced at a later st age in

Examples of agents useful in methods of the invention will now be
described by reference to illustrative synthetic schemes for their general
preparation below and the specific examples that follow. Artisans will recognize
that, to obtain the various compounds herein, starting materials may be suitably
selected so that the ultimately desired substituents will be carried through the
reaction scheme with or without protection as appropriate to yield the desired
product. Alternatively, it may be necessary or desirable to employ, in the place of
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the synthesis. SCHEME A R8 RO R10 1) i) Activation
HO2C--1 1 ii) R6GNH2 ~N-Rl 2) Amide reduction "C' )n
W@\R00RE114BY R8 RO R10 N-R11 A2 HO R8 RO R70 ~) npd)/US2007/008216

Activation -2\~ /)n NNR11 2) RGNH (- 2 10 A3
Referring to Scheme A, am nes A2 are commercially

avai |l able or are prepared fromacids A or alcohols

A3. Coupling of acids Al with am nes RG6NH2, in the
presence of activating agents such as

di cycl ohexyl - carbodi i m de, A EDC/ HOBt, or carbonyl
the fimatalydssyed; substidynie arsuliable groumibasmayibe qaraw tarough

the rlz'échbﬁ s%ﬁéﬁfésﬁﬁ@‘i'éﬁ&céﬂ‘é%eé Srdfpriat MR the d%swed substituent.
Al'ternatively, acid are activated to
Unlessrotbspiisdismgciftadd ﬂ@*ﬁ lvarlablse arens da&me@l alove innefesence to
}—t? in the presence of a suitable base such as
)nyl am ne or diisopropylethylamne, in a solvent

s u bhtfusSﬁh}Mrms deiicteTineeloes ohei shijlerhindbe art will szhogaire that R

may) o, 1B 5 Ot pyfaeultRod WHEIEHB RGP L0 35 Hten-

butoacyt:antmrgdgtmm(Bcg:enanalthmmealﬁg)gidupmedawecﬁaaﬁwéter stage in
the al halides or alkyl tosylates. D splacenent with
stn the presence of a suitable base such as NaH,
NaCH, triethylam ne, or goHENMEORY! ethylanmne, in a
sol vent such as DCM or TEH_:, rovi des am nes A2.
Al'ternativelsys argmes A2 Qe *PY&Ared from al cohol s
A3 bmézt%;z_m(th pht hal ithRd¥or a suitabl e amno
surroga NMitgtno [ 117399
PCT/ US2007/ 008244, cond%ﬂ%ﬁ% V\ﬁ%{rgé phthalimide is

used, the frae amne is reveal edsthrough 9treat ment
wi th hydrazine. SCHEME B R5 R°—NH R®R R0

For

N-R11 A2

Z
~n
8 9 10
HO\_{_—R) 4 <R 1) Activation I
Z  N-R"

2) R®NH,
—)n
A3

Referring to Scheme A, amines A2 are commercially available or are
prepared from acids A1 or alcohols A3. Coupling of acids A1 with amines R*°NH,,
in the presence of activating agents such as dicyclohexyl-carbodiimide,
EDC/HOBL, or carbonyl diimidazole, in a solvent such as DMF or THF, provides
the corresponding amides (not shown). Alternatively, acids A1 are activated to
their corresponding acid chlorides and reacted with amines R®°NH in the
presence of a suitable base such as triethylamine or diisopropylethylamine, in a
solvent such as DCM or THF. The resulting amides are reduced to amines A2 by
a suitable reducing agent such as LiAlH,, in a solvent such as THF. Alcohols A3
are activated using general methods to form, for example, alkyl halides or alky!
tosylates. Displacement with R®NH in the presence of a suitable base such as
NaH, NaOH, triethylamine, or diisopropylethylamine, in a solvent such as DCM or
THF, provides amines A2. Alternatively, amines A2 are prepared from alcohols
A3 by reaction with phthalimide or a suitable amino surrogate under Mitsunobu
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R5 R6-NH Rs RO9 R1I0 Y N SOZRx Y/ NR6 Rs Rs Rao ~Z
NRaa Bl Z N Ras A2--fJ)n Y = CN or CO2Ca_4al kyl B2

WO 2007/1R89% unbranched Ca-4alkyl RI R5 R2 NH2 PREUSHC/MNS216
\}-NRs RO RaO RB NH2 N ~---~\ ' /NRa B44 ~1) B3
"~')n 5 Referring to Schene B, anmines A2 are reacted
W th pyrimdines 131, which are commercially
avai l abl e or are prepared by oxidation of commercially
avai | abl e al kyl sul fanyl pyrinidines, or by ot her

ener al, et ho in a solvent such as pyridine,
q%é@# k\‘hﬁe@lﬂ glimideisused thadraseming 1s mysaied thr@ygh

treath%rYﬁmth h¢8fdding.oom t enperature and the refl ux
tenperature of the solvent, or in a sealed 10 tube at
tenperatures up to aboutSEHEME B- Ami nopyri mi di nes B2
are converted to al de es B3 by reduction of the Y

substituent with a suitabjle reduc:| ng @gent s(gch as
oal num /1d esg®er group,
t o# U%‘guces al ,?_és B e et esprhel ngr™

C
aI cg—h?J({\_s_ no s@am)——\mﬁ*—e—mﬁal coh Ns p uce)al—< y
oxi dati on ng a suid %q% % zing agent such -R
Mh02, 18 Dess I\/art? ?)\g?l or Swern C@letlb’f‘f&{)n
provi des al dehydeR" Banbrarghpdi€msal on of al dehydes B3
Wth suitably substituted di am nes B4, i

presence of a dehydratl ng agent such ag
sol vent such a®®DMF, MeOH, or EtOH, &

(
2007/ 117399 PCT/ US2007/ 008246 MCREME C RB4 RS RO RI1
HORS RO RIO NR6 ~~Bf VY -

Referring to Scheme B, amines A2 are reacted with pyrimidines B1, which
are commercially available or are prepared by oxidation of commercially available
alkylsulfanyl pyrimidines, or by other general methods, in a solvent such as
pyridine, DMF, MeOH, or EtOH, or a mixture thereof, at temperatures between ,
about room temperature and the reflux temperature of the solvent, or in a sealed
tube at temperatures up to about 120 °C. 2-Aminopyrimidines B2 are converted
to aldehydes B3 by reduction of the Y substituent with a suitable reducing agent
such as diisobutylaluminum hydride. Where Y is an ester group, reduction
produces aldehydes B3 or the corresponding alcohols (not shown). Where an
alcohol is produced, oxidation using a suitable oxidizing agent such as MnO»,
Dess-Martin periodinane, or Swern conditions, provides aldehydes B3.
Condensation of aldehydes B3 with suitably substituted diamines B4, in the
presence of a dehydrating agent such as NaH2S,0s, in a solvent such as DMF,
MeOH, or EtOH, or a mixture thereof, at temperatures between about room
temperature and the reflux temperature of the solvent, produces compounds of
Formula ().
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Ho2C---~ >-< RL Z NR11 OR 2\ /N1 N "T)n "+)n Cl1

Al R ABNR6 Y ~--NR8 RO RIO N ~Z~---~N-R71 (I)
w@2007t1+73y0n Referring to Schene C, acids Al or BCTORIN%008216

A3 may be coupled with 2- am nopyrimdines Cl using

t he nmet hods described in Scheme Ato formamdes 5

and am nes C2. Conpounds C2 are processed as descri bed

in Schene B to provide conmpounds of Fornula (1).

SCHEME D R5 N Rs R6-NH R8 R9 RlOY/CI/Br/F N R6 Y

~Z' "NR71 ~-NR'" RO R 10 _~---- ~ t')n D1 ~Z NR11 A2
Y = ON or C2C1-4al kyl ~PAHEME &1 R5 R2 | NH2 R6
OHC-~~ NR8 RO RL R3 NH2 N ~Z ~N_R11 B4 (I) n
Ref er ri ngg4 e Scpene D, ariqcpes Al e foeact ed R®
pyrﬁéizélagt_g ich 10 ar cidlly a /abk 190
are prep bywagmer gk nmet ho 71 ng_gol vent h as
pyridine, MOOH/A.,or EtOH or a mxtyhe ther&or, %}

t enper at ur e between about o0 tenperature and t he
reflux tenpera&fure of the solvent, or in a sealed tube

at tenperaturgsNp tRf about 120 C. 2- Ami nopyrazi nes
D2 are proc¥sséd }>m ound® of Formula (1) as
shown in Sche usi nmet S analeggus_t_o.15(|t)hose

descri bed in Schene B. 267% N-R™"
C2 )n

Referring to Scheme C, acids A1 or alcohols A3 may be coupled with 2-
aminopyrimidines C1 using the methods described in Scheme A to form amides
5 and amines C2. Compounds C2 are processed as described in Scheme B to
provide compounds of Formula (1).
SCHEME D
RS

N R®
R‘S—N\H_{iag R'C Y—<_\ CUBrIF N‘\S_ R

N RB R9 R10

T
Z>__<N"‘R1 1 D1 . —N \_<——Z>__<

A2 n Y = GN or CO,Cy.4alkyl N-R"

2014 D2 \—f/)n

R1
5 R> NH,
N— R®
OHC— N RER® R R3 NH,
— = A e l
7 N—R' B4 n
D3 ()n

Referring to Scheme D, amines A2 are reacted with pyrazines D1, which
10 are commercially available or are prepared by general methods, in a solvent such
as pyridine, MeOH, or EtOH, or a mixture thereof, at temperatures between about
room temperature and the reflux temperature of the solvent, or in a sealed tube at
temperatures up to about 120 °C. 2-Aminopyrazines D2 are processed into

compounds of Formula () as shown in Scheme D using methods analogous to
15  those described in Scheme B.
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WO 2007/ 117399 PCT/ US2007/ 008216 Additional synthetic
nmet hods are described in U S. Pat. Appl. Publ.
wQe@5M1DBID550A1, which is hereby incorporated bgT/US2007/008216

ref erence. Conpounds prepared according to the schenes

descri bed above may be obtained as single

enantioners, diastereoners, or regioisoners, or as

racemic 5 mxtures or mxtures of enantioners,

di astereoners, or regioisonmers. \Were regioisoneric or

di r ri xtures are obtajned, oners may be

s BaPHPERT Bl Suslirs ok afessabRada W CiaicAppL, PUbL
200&bomasogn apihychois hﬁrkéb%%hd:dr?éiét@ﬂ -bygefenceacen c

gﬁ%‘?and on-racem c (not m Xt ures of

RiePased Acrerling &e ng schenmesidnasribedmbaye may be
obtalrﬁ;d 86 Sthgls bRANBOMEPH! diaBRlreSHFRAS Abi (Y 6]?65‘1 Qfs didas ; [acemic

known to one skilled in the art. 'Partic y 'use

MiX{YESLIADE Hrq‘rﬁe@fr@'wtmers, aiasierearnersalor cegioismngrsapMhere
regndn§<9r‘n§éﬂh%r'dné§t‘e‘r&5h1eﬂb FikfUreQ Gk 'o‘btéﬂgé ’ &%ﬁ%l r‘ﬁg%éaaa ggparated

derivatization into di astereoneric a
using &pavantional miathdds| sush agcbxamat(@'aphye oplcqxatdlﬁzlaiidh Where

I I t
acefs 9 o] 40 G 1 o Ao matigine
singlerersntminmersgmalydecisoiated gsntgae@m\lyémmnalﬁ sgbera&mﬂmeﬂ%ds
i ca ta, the
knoif | PYnBNiledeio (iR dhf SPaBi AN Se AL P Baraluaipetiodmmay
mcluﬁer@nfablchmdtagghpby, r@f:hﬁtallhzétt:cbrﬂdilégt@?éomﬁﬁb%t%ﬂ formatlon or
stated, reactio ures were magneti cal
de”"%ﬁ"??f‘%’d'e‘ﬁ'?ﬁ‘&ﬁ??’@ﬁﬁ%@&@ﬁéﬁf(}' S PEPEGIET. ons o o
drmedolrowuhgxewnﬁplég RRE qirbwealtsq*uﬂﬁslr |I|u§trgfé’é§;93&l Stlthe
Na2SO4 of Where m xtures ut1ons

'"Ve'éﬂﬂi‘ a@ét VaLous %@f%@ﬂ@é&%mgﬂ&; they were typically
concentrated on a rotary 25 evaporator under reduced
pressure. Thin-layer chromat oirasghy was perforned
using Merck silica gel 5cmx 7.5 ¢cm 250 pm

Cherﬁfstﬁgo cmx 10.0 cm 250 pm pre-coated silica gel
ates Preparative thin-layer chromatography was

pdnfaltaining the gomipoBoide I’dESCSIbdeIa tiye IexaﬁerIEQ bélow@ndrthe

correbgRRoh IR 0 Bofft 83 el Shd BhdcsiBrotocors
wereﬁqﬁwwsamésmeﬂmnsrdonnmﬁdate@ase flash col um

CrUl‘?Iggg %%81%‘ de (SF ctqj react %rr];\&rttrxrl%ds vegre magnetically stirred at
room temperature (rt). Where solutions are “dried,” they are generally dried over
a drying agent such as Na;SO4 or MgSO4. Where mixtures, solutions, and
extracts were “concentrated”, they were typically concentrated on a rotary
evaporator under reduced pressure.

Thin-layer chromatography was performed using Merck silica gel 60 Fzs4
2.5cm x 7.5 cm 250 ym or 5.0 cm x 10.0 cm 250 pm pre-coated silica gel plates.
Preparative thin-layer chromatography was performed using EM Science silica gel
60 F2s4 20 cm x 20 cm 0.5 mm pre-coated plates with a 20 cm x 4 cm
concentrating zone.
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silica gel (Si02) eluting with 2 MNH3 in MeOH DCM

unl ess otherw se noted. Reaction m xtures were | oaded
woniad/1113¢9 Si 02 col umm wi t hout wor kup. Rever seBephane7/008216

HPLC was performed on a Hewl ett Packard HPLC Series 5

1100, wth a Phenonenex Luna Cl18 (5 pm 4.6x150 m)

colum. Detection was done at ,% = 230, 254 and 280

nm The gradient was 10 to 99% acetonitril e/ water

(0.05%trifluoroacetic acid) over 5.0 mn with a flow

LﬁN%rr?lfal-k ﬁ@é‘%oﬁﬁﬂt@ R q‘i éﬁa Pgﬁéﬁi\é{gg&%ﬁ%d on

silicaggl (&ophpmmngma MriHg in MBOHADOME usilést StHerisendid.
Rea&@o&%@?&§%€€v 'icé%(lzeecé %{51 (%nggﬁlu%ggt@gg&gqrgﬁrg MB)
vveRevetstemi—plealse)hiFHIC )O@Isl @éwom@éd 8h d HN MR diKa fHPLC Series
1106} BASREeBaK L3ha"Cp {5 1km.ch 6RIBD ) ceassn. Detection was
donecar x%p@@d;zszl Qnﬁ%@ﬁﬁPtTﬁ@ a itnt NG ﬁf‘{%?g Séetﬁggme/water

sonance (NWVR) spectra wer tal ne
(0.04 rifgaraacelisasid) overd. Ommmamtlmfa fdve rate diVRnslaainbel ow

ArerhBty e TFARS el o DB B FAR sSbob s e
Phert,qmgﬂamGemlm CHB (3 ptre Plax rloo)mrr@lwm.maL aﬁd@éra\’éﬁérﬁ of 5to

1009?%%‘& iffle @t?%&ﬁ;ﬂ@%ﬂﬁw " 83T 41d a flow rate of 30

mL/min5- ( 5- FI uor o-4-net hyl -1 H benzoi m dazol 2 vl) 4
f hyl di n-4- vl
r opy% Eﬁ’kg}(&% \KPWV O%ta"%fé %Nrée’{—ﬁége@tf‘(gf{é@ 1 1nOO MVSB) using
electrosyirah joni2atdmyE S ih PositivieymbAbdidl8sS offE iy IH(JEC%%H d
Calc@%pé/(g %Cfﬁ; A mxture of ethyl acetoacetate
0% MASHPAELIRPTLT Ieaiiecrxaddimesshy| acetal (8. 94
g.Nelr meEgnotic8dofiahal mwﬁz)%gé%!tﬁée%?éf‘%%héd?) 'Bruker

hea at 100_C for er coo
mod%ﬁR{g SROraeters-e d hgi format of the rréNMRfdntaetmldw i§: DiRemical
shift &Op;ﬂh)dcmﬁﬁ@d%fhbié 'tél‘?éﬁe?ﬁl&%ﬁ lderfgp g}]uli 18/, ggppﬁng

nmol ). was added |ng
Constf@tr('nt% ipearalionas 28 WO 2007/ 117399

PR ALARA 1o GORERRA Bclo BRSSSIETTLrabe s 63

ive a crude resl
(CambridgeSoft, Cambridge, MA).

Example 1. f5-(5-FIuoro-4-methvl-1H-benzoimidazol-2-vl)-4-methyl-pvrimidin-2-
Y1-[3-(1-methyl-piperidin-4-yi)-propyll-amine.

._._N H
/>/~ s

Step A; 4-Methyi-2-ethylsulfanyl-pyrimidine-5-carboxvlic acid ethyl ester. A
mixture of ethyl acetoacetate (6.37 mL, 50.0 mol), dimethylformamide
dimethylacetal (8.94 g, 75.0 mmol), and catalytic p-toluenesulfonic acid was
heated at 100 °C for 2 h. After cooling to rt, the mixture was diluted with N,N-
dimethylformamide (DMF; 50 mL.) and 2-ethylisothiourea hydrobromide (9.10 g,
50.0 mmol) was added. After heating the at 100 °C for 18 h, the mixture was
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(Et OAc/ hexanes) to give 7.1 g (61016) of a solid. 1H

NVMR (CDCI 3): 8.97-8.91 (m 1H), 4.43-4.35 (m 2H),
wW@2aA873%% (m 2H), 2.81-2.72 (m 3H), 1.47-1.B61/(82007/008216

6H). Step B;

2- Et hanesul f onyl - 4- et hyl - pyri m di ne- 5- car boxylic acid

ethyl ester. 5 To a 0 C solution of

4- et hyl - 2- et hyl sul f anyl - pyri m di ne-5-car boxylic acid

ethyl ester (3 g, 13.3 Mol ) in dichl oromathane (DCM

dd hyd de (5.
coolgg 19 i Ap FOPGEEAISH Bolve A PuaPURsELes iRy Waslaifiecsby FCC

EtOﬂc/héﬁarie Igivesi 7 ¢ A ti
(Eoplngristoch ??;f%“ésf‘@% Bl JAMURIBOE P51 (.

1H), rﬁ_f'3eﬁ1§5é5ﬁ 2k Bref-# th(mckH) 126 1Ry 2 (1'0 3tk 1o Gdnde (M, 6H).
| a$?é B@@ EiH=p@sU8RV & i ﬁﬂ é Eg—@zgr it YBidethVl ester.

orange sol
To &%eCrf@wtl@n @b%vmeﬂuﬁ-ghhylsﬂxlf@avl lemMe-lﬂ\oﬁal(lmxth)acld ethyl

este?(%@ 48, 32[1_13}113% ubélcﬂzor()ﬂgﬁﬁan? (Q%:I\f ﬁg% wé a%o%t% Lbfjee
hydrmgWBtHWDx@eF(ﬁ-ZQgnﬁﬁﬁymmmlp;&nllqﬂved gylyhﬂucinbapgtAlamnh?bH@e (7.39
i S5 DA onbet RSSOt e, B 2 B
quermhiog e\tlttyisatelslaqr NeeS303 gzo mm&mk&am wuth DCM (100 mL).

The Brdg) 'Eﬁ%}'%{f Wit Biie d‘t\% é@ R eleslae 16 Ghie bBia gban

orangle sdlldOwkichawa$ ubed Thenddixtaly th Wﬂﬁné%éﬂtvhﬂﬁ(ﬁﬂ (%l&ﬁlcatlon H

d_by FCC t 200
BB S0 e 4% 5 00 780 B Sl e 2 S e, 2.6
(s, 329 743%2%&96@ 52-3.39 (m 2H), 2.91-2.77 (m 2H),
.6 (s, 3 s 31, 194, 1.85 (m 2H),
, 1 oy Ry aylaminol- pyrimidine-5-

ca rb{ﬁ I?@é@&ﬁ' etﬂ I{ Béfu fePd rétﬁ%ﬁ%s%l?qrﬁ er ﬁ%gt#ﬁ—rﬂﬁi%d ine-5-

yrim noI | on
carbgxyfia ﬂ?lld ahylseqtgr fﬂaBﬁ)g 1p‘i!©emrrncbi)ram;i $+(1-methyl-piperidin-4-yl)-

prop?[??g%lleg@.gé.) b%d),yf llpq)nq %?).Ilagt%‘? ?% );:wagglde g%&gﬁ'll aes%ta?ed tube at

100 &CifeoBih.y The umixture g sl codeemttaﬂlddl andhpxeified bylFQSI tolgive 200

mo (7% AR ESR A G S50, S AT Bttt (g, =

7.2 Ht,)2H 1825243439 dom) t d -
Hz,)2H Y (8, \BRE), awt-zaﬁ?l @'ﬁ22m 216?:3% BH?UQ .26 ()s 3H), 1.94

1 852%&%1 &apgadéjé@&' gﬁw i)é‘ﬂggg—' -t%ngat e (10 nmL). The

M Sta B: éth [-p -\uraetﬂ é/ridmizl-l SpY1a¥HhS]-3dimidin-5-

t
Vi-miiRaagk 16 6 16 0N AEA TOPIHE 2Heudaa e NI SEPARgIn4-y1)-

prop‘j)ﬁirnﬁlh?l&@?lngﬁ@iﬁeL&ctaFt?o%thacﬁ @9198"?%‘(‘5?%) g%t 6?3 rimzol) in THF
(6 mgmawd@@dwqwlammm dydrde\{ M b0 hexaneso1.25 mL., 1.25

A?E?QQW@%BﬁgrgwééM?m% @0\@% '{ ﬁ 1}[% rea%tto% was

quenched with 1 M Hz2SO4 (2 mL). The mixture was neutrahzed with satd. aq.
NaHCOj3, and diluted with MeOH (2 mL), CHCI; (10 mL), and satd. aq. sodium
potassium tartrate (10 mL). The mixture was stirred vigourously until the layers
separated. The organic layer was dried (Na;SO,) and concentrated to give the
crude product (138 mg), which was used in the next step without further
purification. "H NMR (CDCls): 8.07 (s, 1H), 4.52 (s, 2H), 3.42-3.33 (m, 2H), 2.88-
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1.35-1.16 (m 5H). Step E; f5-(5-Fluoro-4-nethyl-1
H benzoi m dazol -2-yl)-pyrimdin-2 yl] f3 (1_

woreaonsmiz3pd peri di n-4-vl)-propyl]-am ne A m xt urBCDUS2007/008216
4-met hyl -2-[3-(1-nmethyl 5
pi peridin-4-yl)-propyl am no]-pyrim di n-5-yl }-nmet hanol
(0.14 g, 0.49 mol) in toluene (3 mM-) was added Mi02
(0.22 g, 2.48 mmol ). After 30 min at 70 C, the
m xture was filtered through di at onaceous earth. The

1 S Tl O
s

ep E: 15-(5-Flaoro. hazoh |
mettﬂgl-fgl%l@inﬁ%g %I; bg@%eﬁqﬁgl \e/ Aln%xtug%%gh”l%eﬁg-]%&qg{‘l]éwéthyl-

P'PerléMryéhprqnmrum]msmpdww&dmbyhaﬁm(001 4o @A mheol) in

toludrle [Srfloipay Aol Ninda e 22 a8 finq A lBRg0GIN af 70°C. the
mlxt(n@ wgsyﬁ)ltered thsughdiiatbrradedys éaﬂhHZI' helfiltdate Wiabcdridéntrated
and é‘nﬂ?hg t%&l ?is%o%’d lﬂip_pgf ?@ %% n oétrg% seﬁjtloy (goireggl)pgdmg to

0.053Ry, 0274l of3HmetByl2B{3-2 uﬁe(tm -p r;dlw@)r-kr&wémmo]-

pyriidhne %‘?%ad béb%&’%%’é?éﬁ%ﬁ*@? it A -S{natheshorzene-1,2-
diamamel( bdoeguliy. ) drel Nbg—lfﬁé&e@UZS%qﬁﬂﬁPét 96dC for P riekeaction

m'”‘#ﬁ%‘é‘ﬁ?crﬁp%%&éz%} '5'!9(‘%3 af?@ﬁwt'%wmwunﬁ M: masszcaled. for
szl‘(zaFNEtm zm R S, B, i L yl hHQ\J’\ng%BI\?l?N ﬁ'p'ﬁ N 1),

MS: nass calcd
755Kl = 895 350 P i 71 (o { GOT0B.8 H, 61}, 8,60 ()= 6.9 Hz,
9 | 1
2H), Bj@z(% (i, H). §78|§s(% ) 2'@?%02./4 1(‘?3%2,’] 354_)53.4(4;{’%, 3H), 2.26-
2174y 2H)s 1.9841.88 (521, 1.8%)1.77. (@5 2HPE .551.3@Kdn, 5H).
1 78-1.70 (m 2H), 1.69-1.59 (m 2H), 1.34-1.21 (m

npl e 3. f5-(6-Fl uoro-4-nethyl -
H- E!@fhf@lqwldgzawnaelytds mlﬁmﬂmplesoaﬂmmvér@ s¥nthesized anvglogously

o i BRI At BT

Example 2. [5-(4,6-Dimethyi-1H- -benzoimidazol-2-yi)-4-methyl-pyrimidin-2-vi}-[3-

(1-methyl-piperidin-4-yl)-propyll-amine.

__..N H
/>’N N
N

MS: mass calcd. for Ca3H32Ng, 392.27; m/z found, 393.3 [M+H]*. "H NMR
(CD3s0D): 8.43 (s, 1H), 7.20 (s, 1H), 6.89 (s, 1H), 3.41 (t, J = 7.0 Hz, 2H), 2.89-
2.82 (m, 2H), 2.54 (s, 3H), 2.53 (s, 3H), 2.42 (s, 3H), 2.25 (s, 3H), 2.05-1.96 (m,
2H), 1.78-1.70 (m, 2H), 1.69-1.59 (m, 2H), 1.34-1.21 (m, 5H).

Example 3. [5-(6-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-
VII-[3-(1-methyl-piperidin-4-yl)-propvyll-amine.

I
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H M. mass calcd. for C22H29FN6, 396.24; m z found,

397.3 [MtH +. "H NVR (CD3CD): 8.45 (s, 1 H), 7.10
wQdab7/137399 8.9, 2.1 Hz, 1 H), 6.85 (dd, J = 10.BCT/LSH07/008216

Hz, 1 H, 3.42 (t, J =7.0 Hz, 2H), 2.90-2.82 (m 2H),

2.58 (s, 3H), 2.54 (s, 3H, 2.25 (s, 5 3H), 2.05-1.93

(m 2H), 1.78-1.71 (m 2H), 1.69-1.60 (m 2H),

1.39-1.18 (m 5H). Exanmple 4. f5-(4.5-Difluoro-1

H benzoi m dazol - 2-yl ) -4-nmet hyl -pyrimdin-2-vl|-f3- (1-

nmet hyl - pi peridin-4_yl)-propvll-amne. F F - N"', ~-

N l\;_%:l\/s g&ss calcd. for C21H26F2Ng, 400. 22; MZ
40T H +. 10 NVR (CD30OD): 8.49 (s, 1
32N ddd, 3= 307, 1.1 Hz, 1 H), 7.17 (ddd,
F7 5372 N1 4, éé)fﬁz@m 3.43 (t. 5027.0H§,

2 2.93-2. 2 58 (s, 3H), 2.27 (s, 3H).,

2 s fingas Galteh Y CaapFRisy 39634 3y found 6397 SUMT. TH NMR
(CD@@D) 84$0(311i|=§ 7 (10 (déiH)J E@@k ¢4z5 1I-jiﬁ6(€§|5 ?ﬁdﬁﬁﬁtm’é 1.5 Hz,

benzoi ni dazol 93 4-net h % %/rlm di n- 2-

1H)18 Rk CRD T (1) 2 90-2-64 fmpobipud ules D). REM (8, SHIND.25 (s,

I 7
H)’b?ﬂﬁ?ﬁ(ﬁ%fﬁ m‘/& f?gs%gs'?’@@&%?ﬁcrﬁ 2@3“12;5 ﬁ‘sém 5H).
xampie A. 15H#.5-Diflyorozl g izoimidazel-2-wi-4-meh yi-yriddidin-2-yil-[3-(1-
82(m 2H), 2.53 (s, 3H),

M%) 2.26 (s, 20 3H), 2.07-1.96
1.79-1.71 (m 2H), 1.71-1.61 (m 2H),

3
E

W BH) . le 6. f5-(4,6-Difluoro-1
i darolN |) 4- mithyl - pyrimdin-2-vl]-j3-(1-
lN|d|n 4> ropvlil-amne. FN FNN H

31 V\£5i 2007/ 117399 PCT/ USZOO?/ 008216
MS: mass calcd. for Co1H2sF2Ng, 400.22; m/z found, 401.2 [M+H]*. 'H

NMR (CD3;0D): 8.49 (s, 1H), 7.32 (ddd, J = 8.8, 3.7, 1.1 Hz, 1H), 7.17 (ddd, J =
11.4, 8.8, 7.2 Hz, 1H), 3.43 (t, J = 7.0 Hz, 2H), 2.93-2.82 (m, 2H), 2.58 (s, 3H),
2.27 (s, 3H), 2.08-1.97 (m, 2H), 1.79-1.71 (m, 2H), 1.70-1.60 (m, 2H), 1.40-1.16
(m, 5H).

Example 5. [5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-

(1-methyl-piperidin-4-yl)-propyll-amine.

T e O
NN \/\/C
H
MS: mass calcd. for Ca3Ha2Ns, 392.27; m/z found, 393.3 [M+H]". 'H NMR
(CD30OD): 8.44 (s, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.07 (d, J = 8.2 Hz, 1H), 3.43 (t, J
= 7.3 Hz, 1H), 2.92-2.82 (m, 2H), 2.53 (s, 3H), 2.51 (s, 3H), 2.39 (s, 3H), 2.26 (s,
3H), 2.07-1.96 (m, 2H), 1.79-1.71 (m, 2H), 1.71-1.61 (m, 2H), 1.41-1.16 (m, 5H).

Example 6. [5-(4,6-Difluoro-1H-benzoimidazol-2-y-4-methyl-pyrimidin-2-yi}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine.
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M5: mass cal cd. for C2l H26F2N6, 400.22; m z found,

401.2 [MtH +. ITH NVR (CD30OD): 8.48 (s, 1 H), 7.13 (dd,
wd200781899 2.1 Hz, | H), 6.88 (dt, J = 10.4, 1BCHpUSRAN2008216
Hz, 1 H, 3.42 (t, J =6.9 Hz, 2H), 2.91-2.82 (m 2H),

2.57 (s, 3H), 2.26 (s, 3H), 2.07-1.97 (m 2H),
1.80-1.71 (m 2H), 1.70-1.59 (m 2H), 1.40-1.17 (m

5H). 5 Exanple 7. f5-(4,6-Di nethvl -

H benzoi m dazol - 2-yl ) - 4-nmet hyl - pyri m di n-2-vl | -

met hyl - [ 3- (1- et hyl - pi peri di n-4-yl)-propyl | -am ne. 1\I1
N MS:vBassgaicd: 40cG21Haol 2N 400428, mpBurst, 48122 {Mehy;. 'H

ROt e (AN SR 08, B i i gy o

10.4; 2,2 Hz, 3H), 324278, 2 =67.9(Mz, 2H), 2.91-2082 $miQIH)), 2272@(, @H), 2.26 (s,
.90-1. 2 .683- 1.

3H). 47T d T o4 P 3y £7g7t e Gt 0 m. 510
Exampheidzd Bﬁmﬁ-ﬂ)hweﬂaw H-beatzbivh |d9¥6l-mvd)l-4l-fﬁewvl pyrimidin-2-yl]-
n’qt yl, - - et byl - pi peri di )-propyll-amne. N

alfi :DIRS, Mﬂ'—@éﬁmm 406.28; nlz

7.3 [ MeH] +. HNI\/R (CD3OD): 8.37 (s, 1 H),
d, N:/le 706(d J=82H, 1H),

=B 2 e, 2H)N 2. 94 .81 (m 4H), 2.50 (s,

. f$ 3H) , 2.05- 1.95 (m 2H),

179- 70(m 2H) 171161(m 2H), 1.40-1.10 (m
8HMS: Enamaloalc&i foBELAHANE 4061280milz found, 4073 [M+H]+ 'H NMR

(COBBE AR 7 Giofe) 3 Db PN ID ISR 2 (B 04
3H),1. 75L2\|67|'dn’i\/&H7T12539 IGHI) 2fm é%% 2%2);1 12?0-;0%2 (m, 2H),

1637%% 3%“?')01 [1781%1 (@ éH)i 2 Mz, 1 H), 7.17 (ddd, J =
éls 5 45’-Dfirdé¥h 14 %en%oﬁm%d%zéﬁzi 4%%!% idin-21

m . .
met meth I l}-ansn 11 (m 8H) 32 WO
2007/ 117399 PCT/ U82007/ 008216

Cort O

N

MS: mass calcd. for C24H3s4Ne, 406.28; m/z found, 407.3 [M+H]*. 'H NMR
(CD3OD): 8.37 (s, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.06 (d, J = 8.2 Hz, 1H), 3.43 (t, J
= 6.2 Hz, 2H), 2.94-2.81 (m, 4H), 2.50 (s, 3H), 2.39 (s, 3H), 2.25 (s, 3H), 2.05-
1.95 (m, 2H), 1.79-1.70 (m, 2H), 1.71-1.61 (m, 2H), 1.40-1.10 (m, 8H).

Example 9. [5-(4,5-Difluoro-1H-benzoimidazol-2-yl)-4-ethyl-pyrimidin-2-yI]-[3-(1-
methyl-piperidin-4-y)-propyll-amine.

MS: mass calcd. for CaaH2sF2Ng, 414.23; m/z found, 415.3 [M+H]". H
NMR (CDzOD): 8.42 (s, 1H), 7.32 (ddd, J = 8.8, 3.6, 1.2 Hz, 1H), 7.17 (ddd, J =
11.4, 8.8, 7.2 Hz, 1H), 3.48-3.39 (m, 2H), 3.01-2.91 (m, 2H), 2.90-2.83 (m, 2H),
2.26 (s, 3H), 2.07-1.96 (m, 2H), 1.79-1.60 (m, 4H), 1.38-1.11 (m, 8H).
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Exanple 10. [5-(4-Fluoro-5-nmeth Iy 1
H benzoi m dazol - 2-yl)-4-propel gyrimdin 2

W@ 007487304 - net hyl - pi peri di n-4-yl)-propvl | - am n_eCHUS20H008216
NJ /~~ N N\ NH M nmass calcd. for C24H33FNG,
424.28; mz found, 425.3 [MtH +. TH NVMR 5 (CD3OD):
8.39 (s, 1 H, 7.37 (dd, J =8.5, 4.2 Hz, 1 H), 7.00
(dd, J =10.3, 8.9 Hz, 1 H, 3.43 (t, J = 6.4 Hz, 2H),
291282(m 4H) , 249(d J =1.4 Hz, 3H), 225(s
, 2. Q6 2 :

f3-(1-nmethy -piperldln 4-yl) -
ine N-NH-NN N10 HMs: mass calcd. for
420.30; mz found, 421.3 [M+H +. 1H NMR
7.31 (d, J =8.1 Hz, 1 H

N0 Hs, 1 H) . , . , ,
M%@rs.m- 3.38 (m 3H),
Ny 2H), N2 s, 3H), 2.39 (s, 3H), 2.25
2.05-1.91 (m 2H), 1.80-1.60 (m 4H),

1 ms nads 6alcd5 c;,wﬂagmﬁ 424, ?&6% %?.mﬁd'ﬁazz% ?JEIIX'*HJ 1H NMR

(CDq%i@gﬁiggj(spVH?nf df ddyy £ 8. 5 4.2 Hz, 1H), 7.00 (dd, J = 10. 3 8 9 Hz,
1H). 3348 1t U Byd 143 DI igY-4:9 dnPAARL b éﬁBJ 125'%%' By 25 (s,

3H), 50%-& 9&&@ @F[)wmm 57i—(mu\§4-l) (‘CEJGGD)IEi (m BHY, 9, gaows (m 3H).
7, (m 3

Exarﬁgib91 is !5'}%'@05!:@8%

3-(1¢raethylipipenidin- ropyil2kinel. 85-1.78 (m 2H),
1.73-1.64 (m 2H), 1.42-1.26 (m 5H), 1.19 (d, J = 6.7
Exanpl e 13. F4-Cycl obutyl -5-(4,5-d inethyl -

beNZO0i Y pzdl 2 )L) chmidin 2yl1 f
i \ '\baw\dw@'f-propel]-arﬁne 33

MS: mass calcd. for CasHaeNs, 420.30; m/z found, 421.3 [M+H]". "H NMR
(CD30D): 8.30 (s, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.07 (d, J =8.2 Hz, 1H), 3.47-
3.38 (m, 3H), 2.94-2.73 (m, 2H), 2.50 (s, 3H), 2.39 (s, 3H), 2.25 (s, 3H), 2.05-1.91
(m, 2H), 1.80-1.60 (m, 4H), 1.40-1.21 (m, 5H), 1.19 (d, J = 8.7 Hz, 6H).

Example 12. [5-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-vl]-
[3-(1-methyl-piperidin-4-yl)-propyl]-amine.

MS: mass calcd. for Ca5HasNe, 420.30; m/z found, 421.3 [M+H]". '"H NMR
(CD30OD): 8.29 (s, 1H), 7.19 (s, 1H), 6.90 (s, 1H), 3.50-3.37 (m, 3H), 3.07-2.97 (m,
2H), 2.54 (s, 3H), 2.43 (s, 3H), 2.40 (s, 3H), 2.30-2.20 (m, 2H), 1.85-1.78 (m, 2H),
1.73-1.64 (m, 2H), 1.42-1.26 (m, 5H), 1.19 (d, J = 6.7 Hz, 6H).

Example 13. [4-Cyclobutyl-5-(4,5-dimethyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-vi]-

[3-(1-methyl-piperidin-4-y)-propyll-amine.
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WO 2007/ 117399 PCT/ US2007/008216 N -NH ,> NN NNH
MS: mass cal cd. for C26H36N6, 432.30; mz found, 433.3
WO 117399 H NVR (CD30D): 8.31 (s, | H), 7.31 ¢dr/us2067/008216
7.7 Hz, 1 H), 7.06 (d, J =8.2 Hz, 1 H, 4.02 (p, J =

8.4 Hz, | H, 3.57-3.38 (m 2H), 2.93-2.81 (m 2H),
2.50 (s, 3H), 2.39 (s, 3H, 5 2.38-2.32 (m 2H), 2.26
(s, 3H, 2.14-1.86 (m 5H), 1.87-1.61 (m 5H),
1.43-1.18 (m 5H). Exanple 14. f4-Cycl obutyl-5-(4
5-di fl yoro-1 H benzoi m dazol -2-yl)-pyrimdin-2-ylI-
f3-(1- hyI pi peridin-4-yl)-prop Il-amine F F\ CN

N H 10 MS: nmss cal cd. for C24H30F2NG,

N H
D nd 44 MH +. 'H NWR (CD30D): 8.36
H, Mﬁﬁ/@sse 1.1 Hz, 1 H, 7.17
I‘114 8. 8

(dddHJ: 4.10 (p, J = 8.4

s sTiags (’ﬁf“’z?—ﬁ??& sV e, 32 591 my OU'}S ?933233@11% "H NMR

(CD2bID): 2.306s]1P4, 1.1 (dH)/,- 7% 919 1H§07 ()81 (dSH= 912 A9; 413402 (p, v

= 8.4 00 BRIty YR PRA-B gmnﬂ"éh%}zws 30, 2.3 s, 34
2. 38@%@/ m pﬂzm?fz ﬁs s 43 n}p)z ﬁ’goﬂogé '(gf;‘e'@r-g%dﬁf 'Né\l tin, 5H) 1 43-1.18

he title conpound was
(m, @H}ret hyI sul fanyl - pyri m di ne-5- carboxylic aC| d net hyl

Fmethvirpibe A)-omeylleahing. for C21H27FNG, 382, 23.
mz fo ,3834[M+H]+ "H NMR (CD30D): 9.02-8.85 (m
-7. 27(m 1 H, 6.98 (dd, J = 10.1, 8.9 Hz, 1
Hz, 2H), 2.96-2.88 (m 2H), 2.51

%M%ﬂ#—Z 03 (m 2H), 1.83-1.72

MS: mass calcd. for CaaHzoF2Ng, 440.25; m/z found, 441.3 [M+H]*.
NMR (CD3;OD): 8.36 (s, 1H), 7.32 (ddd, J = 8.8, 3.6, 1.1 Hz, 1H), 7.17 (ddd, J =
11.4,8.8,7.2 Hz, 1H), 4.10 ( p, J = 8.4 Hz, 1H), 3.57-3.39 (m, 2H), 2.92-2.81 (m,
2H), 2.42-2.29 (m, 2H), 2.27-2.24 (m, 3H), 2.19-2.06 (m, 2H), 2.06-1.94 (m, 2H),
1.90-1.60 (m, 6H), 1.40-1.14 (m, 5H).
Example 15. [5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yi)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine.

_..N H
\ />’N N

The title compound was prepared from 2-methylsulfanyl-pyrimidine-5-
carboxylic acid methyl ester (Zhichkin, P. et al., Synthesis 2002, 6, 720-722) using
methods analogous to those described in Example 1. MS: mass calcd. for
C21H27FNg, 382.23; m/z found, 383.4 [M+H]". 'H NMR (CD30D): 9.02-8.85 (m,
2H), 7.45-7.27 (m, 1H), 6.98 (dd, J = 10.1, 8.9 Hz, 1H), 3.43 (t, J = 7.1 Hz, 2H),
2.96-2.88 (m, 2H), 2.51 (s, 3H), 2.30 (s, 3H), 2.14-2.03 (m, 2H), 1.83-1.72 (m,
2H), 1.72-1.61 (m, 2H), 1.41-1.18 (m, 5H).

.n
@!
Tz O
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2H), 1.72-1.61 (m 2H), 1.41-1.18 (m 5H). 34 WO

2007/ 117399 PCT/ US2007/ 008216 The conpounds in
wE2@misge9 16- 32 were prepared using met hods anp¢Dys2087/008216

to those described in Exanple 1. Exanple 16.

f4- Cycl obut yl - 5- (5-f 1 uor o- 4- net hyl -

H benzoi m dazol -2-yl)-pyrimdin- 5

2-ell-f3-(1-nethyl-piperidin-4-yl)-propel]-amne. F I

NN ~N_NH M: nmass calcd. for C25H33FN6, 436. 28;

m z found, 437.3 [ MtH] +. Exan'pl e 17.

f4- Cycl obutyl - 5- (4, 6-di net hvl -

H-
VTGO e bR L el e uong et
analmgeusthrthweldescmk&d imExanpled. for C26H36NG, 432. 30;

hgur 940”& BBl AR St i buhidA M rimidin-

propeT=pPpytr T ariTzZ=
2-yI{[3-(demnk ] d|d+ bpyantipgl | -anmine. N-NH ~-N
N H 15 _Ms: mass cal cd for C25H36N6, 420.30; mz
f ound, 13[M+|—|]+ Exanpl e 19. 14- Et hel -5- (5-f 1 u
b xal - on s

ro4rre H-benzmmdazol - I1)-pyrimdin-2-vll-
\maﬁy'T' peri di ) - propvll-amne FI N_N
N \C’W\ui«’@ C23H31FN6, 410.26; 'z
founeh, 411. I\/H-H] +. 20 Exanpl e 20.
Fl uor o- 4- .

| WS 0e B8 T A Neti0, 291 i fowmdhi4R7.3 IMeHT".
Exarfipld It #:3{4-1Cyoid bwtyt-Bi(aeB-dithathit-1 H-b &k Lslitidia4T 191)-pyBinidin-2-yi]-
[3-(1-methyl-piperidin-4-yl)-propyll-amine.

JouRutSNIg
N./'
N %

MS: mass calcd. for CasHasNg, 432.30; m/z found, 433.3 [M+H]".
Example 18. [5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-propyl-pyrimidin-2-yi]-[3-
(1-methyl-piperidin-4-vl)-propyil-amine.

=N H

Cor

IZ

MS: mass calcd. for CasHasNe, 420.30; m/z found, 421.3 [M+H]".
Example 19. [4-Ethyl-5-(5-fluoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl]-
[3-(1-methyl-piperidin-4-yl)-propvll-amine.

.__N H
M N
N

MS: mass calcd. for Ca3Hz1FNg, 410.26; m/z found, 411.3 [M+H]".
Example 20. [5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-vi)-4-isopropvl-pyrimidin-

I

2-yl1-[3-(1-methvl-piperidin-4-y)-propvll-amine.
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WO 2007/ 117399 PCT/ US2007/008216 F I N _// ~N N/ N
H M5: mass cal cd. for C24H33FN6, 424.28; nlz found,
wd2H73173H +. Exanple 21. [4-Methyl-5]- 4-nmeptmyusi007/008216
H benzoi m dazol - 2-yl ) -pyrimdin-2-yll-13-(1-
met hyl - pi peridin-4-yl)-propvll-amne. NNH>NN- /
NN5HMS: mass calcd. for C22H30N6, 378.25; niz
found, 379.3 [ MtH +. Exanple 22. 15-(1
H Benzoi m dazol - 2
yl)-4-methyl -pvrimdin-2-yll-f3-(1-nethyl -
' idin-4-vl)-propvlil-amne. NNH >N C-:NN H
cahcd. for C21H28N6, 364.24; nlz found,
NExanmpl ¢ 23—
-1H"be 1 dazol -2-yl)-4-nmethyl -pvrimdin
-2-yH -f3-(1- nethyl-piperidin-4-yl)-propvll-amne. F

N = Y +

S s Badd, for S dRupREysaf 260tz iind od § e
wethvl 5 (4 methyl-1H-benzoimidazol- 2-v|)—Dvr|m|d|n-2-vI] [3-(1-

- fi l%|?‘){Inl-f4 met hyl -5-(5-trifl

benzoi dazol 2-yl)-pvrimdin-2-yll-amne. F3CN-NH
E)n—%ngWm C22H27F3N6, 432.22; mz
¢392

MS: mass calcd. for C2oHagNe, 378.25; m/z found, 379.3 [M+H]".
Example 22. [5-(1H-Benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yi]-[3-(1-methyl-

piperidin-4-y)-propyl]-amine.

N =N H _
L

N N

H

MS: mass calcd. for Ca1HagNe, 364.24; m/z found, 365.2 [M+H]".
Example 23. [5-(5-Fluoro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-

methyl-piperidin-4-vl}-propvll-amine.

MS: mass calcd. for C21H27FNg, 382.23; m/z found, 383.2 [M+H]".
Example 24. [3-(1-Methyl-piperidin-4-yl)-propvll-[4-methyl-5-(5-triflucromethyl-1H-
benzoimidazol-2-yl)-pyrimidin-2-yll-amine.

O
N

MS: mass calcd. for CaaHa7F3Ng, 432.22; m/z found, 433.2 [M+H]".
Example 25. [5-(5-tert-Butyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-vi]-[3-

(1-methvl-piperidin-4-y)-propyll-amine.
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Exanple 25. f5- 5-tert-Butyl-1
H benzoi m dazol - 2-yl)-4-methyl -pvrimdin-2-yil -f3- 20
W@ 2e0ma113y99 - pi peri di n-4-yl)-propvll-am ne. 36 VEXT/US2007/008216
2007/ 117399 PCT/ US2007/008216 N -NH>-NN / N~ N
H MS: mass cal cd. for C25H36N6, 420.30; nfz found,
421. 3 [MtH +. Exanple 26. f5-(5-Chloro-4-nethyl-1
H benzoi m dazol -2-yl )-4-nethyl -pvrimdin 2 | - 3-
1-meth |- i eridin-4- 1 - rol -amine. CI N-NNH N
N 5 HM: mass calcd. for C22H29CI N6, 412.21; mz

ound, ,413\2 ,‘g Myl + Exanple 27.
- '6'—/- t hyl - —
Rl m | - 2>y tri'*luoronethvl

pvrimidin-2-yll-[3-(1 _
MY BRI Tor Gl P20 poiM e Soued sl
Exantiple 28; rﬁt(zs-cf:nmngﬂ-#lﬁ;_thl\a-{HAHdntoimEé@ﬁpizﬁw&methw-pvrimidin-z-

6- Fl por o- 4- net
. IN-4-

=pr INr orret hyl

pvrim di nc 2-yl | -[ 3- (1- net hyl - pi peri di n-4-yl

Cl pvl | DamineHF3C F /. NN H MS: nmass cal cd. for
6 . H5N2. m £ fAuAd, 451.2 [MrH +. 15
rrp?leZ —N5- (4, 6- ro-1

H benzoi m dazol - 2-yl )-4-trifluoronethyl -Pyrim din-

ééMS:-d&asé tatoel. iyt CRIHRBCING, 1221 ) miy Riirld] 4981 D v+,
ExampFe 517 . [5%-I}Iuoro-4-methvl-1 H-benzoimidazol-2-y)-4-trifluoromethyl-
pyrimidin-2-yi]-[3-(1-methyl-piperidin-4-yl)-propyl]-amine,

FiC
F N —N H
\ —
A\ '\1>’ N\/\/CN

Iz

MS: mass calcd. for C2aHz6F 4Ng, 450.22; m/z found, 451.2 [M+H]*.
Example 28. [5-(6-Fluoro-4-methyl-1 H-benzoimidazol-2-vi)-4-trifluoromethyl-
pyrimidin-2-yl}-[3-(1-methyl-piperidin-4-y|)-propyl]-amine.

F3C
N —N H
L O
F N

MS: mass calcd. for CozHz6F4Ng, 450.22; m/z found, 451.2 [M+H]".
Example 29. [5-(4,6-Dichloro-1H-benzoimidazol-2-yl)-4-trifluoromethvl-pyrimidin-
2-yl1-[3-(1-methyl-piperidin-4-yl)-propyll-amine.

Iz

MS: mass calcd. for Cz1H23ClaF3Ng, 486.13; m/z found, 487.1 [M+H]".
Example 30. [5-(4,5-Dimethyl-1 H-benzoimidazol-2-y|)-4-trifluoromethyl-pyrimidin-
2-y1]-[3-(1-methyl-piperidin-4-y|)}-propvi]-amine.
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H M5: mass calcd. for C21 H23C12F3N6, 486.13; nlz

found, 487.1 [MrH + Exanple 30. [5-(4,5-D nethyl-
wokrenzsbm dazol -2-yl)-4-trifluoromethvl pyri nPdi/mS2080008216
2-vil-f3-(1-met hyl - pi peridin-4-yl)-propvll-amne 37 WO
2007/ 117399 PCT/ US2007/008216 3CN-NH ~\ N HM
mass cal cd. for C23H29F3N6, 446.24; mz found, 447.3
[ MiH] +. Exanpl e 31. [5-(5,6-Difluoro-1 o
H benzoi m dazol 2 yl) 4 trifluoronmethvl pyrimdin

yll -,1%(1 rrethyl pi peridin-4-yl)-propel) in-4 F3C F
NN_H 51 MS: mass cal cd. for C21 H23F5NG,

. nd, 45 Z;ﬁ—erH]+ Exanpl e 32. 15-(4
5D N uo H ben iddzol 2 yl)-4 isopropyl

pyr|h'1d|n2ell _
(v rﬁ%%w 5 NN R A5 by

rMFI ab.enzﬁm Fel-234 zlt-trziﬂuorometh -
i razin
2_!:|]f!§ ;(15“ eAh I 1 I—I—I enzm m dazo y py
&aC//--NH N HStepA

Ey|)-prop | -amine F /
i peri di )Ll - ro ylam nol pyrazine 2
met hylNester. A sol ution of
5 -chﬁoro pﬁam ne-2-ca xylic acid nethyl ester

MS: mass calcd. for Cz1Hz3F5Ng, 454.19; m/z found, 455.2 [M+H]".
Example 32. [5-(4.5-Difluoro-1 H-benzoimidazol-2-vl)-4-isopropvl-pvrimidin-Z-vI]-
[3-(1-methyl-piperidin-4-yl)-propvll-amine.

/]

__N H
N N~
/
N >/
H
10 MS: mass calcd. for CazHaoF2Ng, 428.25; m/z found, 429.3 [M+H]".

Example 33. [5-(5-Fluoro-4-methyi-1 H-benzoimidazol-2-yl)-pyrazin-2-yi]-[3-(1 -
methyl-piperidin-4-yl)-propyll-amine.

Step A; 5-[3-(1-Methyl-piperid in-4-yl)-propylaminol-pyrazine-2-carboxylic
15  acid methyl ester. A solution of 5-chloro-pyrazine-2-carboxylic acid methyl ester
(1 equiv.) and 3-(1-methyl-piperidin-4-yl)-propylamine (1.1 equiv.) in MeOH (0.25
M) heated at 100 °C in a sealed tube for 4 h. The mixture was cooled to rt and
concentrated to give a crude product which was purified by FCC.

IZ =z

N_

Step B; 5-[3-(1-Methyl-piperidin-4-yl)-propylaminol-pyrazine-2-
20 carbaldehyde. A -78 °C solution of 5-[3-(1-methyl—piperidin-4-yl)-propylamino]-
pyrazine-2-carboxylic acid methyl ester in DCM (0.1 M) was treated with
diisobutylaluminum hydride (1 M in hexanes; 1 equiv.) dropwise. The reaction
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(1 equiv.) and 3-(1-nethyl-piperidin-4-yl)-propyl am ne

(1.1 equiv.) in MOH (0.25 M heated at 100 Cin a
wagealrad7sdube for 4 h. The m xture was cool ed tBCT/USENT008216

concentrated to give a crude product which was

purified by FCC. Step B; 5-[3-(1

- Met hyl - pi peri di n-4-yl)-propyl am nol pyrazine 2 20

car bal dehyde. A -78 C solution of

5-[3-(1-net hyl - pi peridin-4-yl)-propyl an no]

pyr azi ne- 2- carboxylic acid nethyl ester in Igb

iluted

was\gienchegtwith i MrHaS;m Jieafizen uwtm gaidh e N?é-lqi@swmih
with ?ﬁ%@?ﬁ%H 1S Gl Vel (2 A o@§T6J$‘t%s§%tté%t§8T‘ﬁQ mixtyre was

17399 PCT/ US was quenched
stirreg Sgouraeshyrutil shellayersh sepatatedq Thaeoewic layer wasudried

(Na80p AiEtopiahtelbaionglie offts RUAE LAY Thesin the nex
stept withdalyferthes ppzifiedtioh. The orga_nl c Iayer was dri ed

ah e s R S R e e (R TR lflogous to
thosmueéormmtd m(rjEanhﬁ!@ G St‘érpeEt Ptar]tez ctormoumé tvedtitley %Xﬂﬁbﬁfind- MS:

0 ose in Exanpl e

masy Calgd JOE Copdet oy SB6. o SOIZdLNHe PR OMEBmoUnd. VB,
E.xa I.;ﬂé 3qal [Exg(g,ifa-‘ﬂmﬁﬁﬂylfﬂ-?ﬂ&zoﬁﬁ%a%a; -2 Pod @il viBR-2 -methyl-
iperjdins GBI ) - pyrazi n- 2-yl - [3(1msth||-10

pii perldln 4-yl)-propyll-amne. N NH The title

prepared usi ng net hods anal ogous to those
arrple 33. MS: mass cal cd. for C22H30NG,

acH Nfou ~3 [MtH +. 15 The conpounds in
Exanﬁ‘es 35-50 mer rep d usi ng nethods anal ogous
to those described in e precedi ng exanpl es. Exanpl e

35Th[e'5t1t[e40016rpBimdtWé§ preyaredtusing inethods analogous to those

desgfRaToERe drw P C i) mastraalda e et 7 35655 e

37918 Me+H]'CF3 N - [>--NH F3C NN

The compounds in Examples 35-50 were prepared using methods
analogous to those described in the preceding examples.
Example 35. [5-(4.6-Bis-trifluoromethyl-1H-benzoimidazol-2-yl)-4-methyl-
pyrimidin-2-yi]-[3-(1-methyl-piperidin-4-yi)-propyl}-amine.

CF;

F3C

IZ Z

N—

MS (ESI): mass calcd. for Ca3HasFsNs, 500.49; m/z found, 501.2 [M+H]".
Example 36. 2-{4-Methyl-2-[3-(1-methyl-piperidin-4-yl)-propylaminol-pyrimidin-5-
yl}-1H-benzoimidazole-5-carbonitrile.
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M5 (ESI): mass calcd. for C23H26F6N6, 500.49; niz
found, 501.2 [ M+H +. Exanpl e 36.
waQ@z2q§uaAaAMsdhy| - 2- [ 3- (1- et hyl - pi peri di n-4-yl) - pr BEYUSIO0OTA08216

| -pyrimdin-5- yll-1 H benzoi m dazol e-5-carbonitrile.
NNN ~-NH NNH39 W 2007/ 117399
PCT/ US2007/ 008216 Ms (ESI): mass cal cd. for C22H27N7,
389 51 m z found, 390.3 [MtH +. 1H NMR (MeQD): 8.55

: 799(dd J=1.3, 0.5 Hz, 1H) 772(dd J

3. @533 thf) Jmasg’ %ajrgi')foggzzl-lgf\bgsgg 513 m/zfgumd 390 mm]* H
NMFZ(IGI&(II? 84§ (s, 21@)8 7(99 (&ﬂ) =2 Q%@th"]m}lﬂﬁibg JZ'J%e 0.5

Hz, 1H), % (dq ggqm 1@;47_ Eka;%ﬂé &7/ —[658(& NHREES (d, J = 12.1
Hz, th?@é?l(g‘ SAf28 ¢ drif 2B g DAL EVE M W ige {11 3 bz,
2H)/1>66u+@d Nwmmwmagm 1msncsHod f or c’z'szomeo_

3. 85 (s, 3H) 3. 42

methylimeridind-¥B-prapyl]-anfine9 (s 1H,

(t,J=7.1 Hz, 2H), 2.88 (d, J = 11.9 Hz, 2H), 2.56
_0 3Hy, n(s 3H), 2.03 (t, J = 11.7 Hz, 2H), 1.75
( %Z-Nl—QH) 1.66 (td, J = 15.0, 7.6 Hz,

2k

N38- H) . anpl e 38.
[5(4'¢h|oro6tr|fl onem-hyl-l
H benzoi m dazoi - 2-yl ) - thyl - 15

PYMSTESN: Bragk|ca &, (fér mg;m(,t\re@l B@W@b "z $uhdP R9BYS [MaH]*. 'H

NM@W@QD%? §r4%é€zﬂi®cu7%§%f%§ @tr!z ﬁﬁz) 6&9163d 4788, 2.4 Hz,

1H) [M@'](s‘ 1H %%(%@42?%%55—@31 Hz, HH) 3:883d &= $11 Hz, 2h),
2.56(s_3H), 227(s 3H)|_303(t J =11.7 Hz, 2H) 175(d J = 12.7 Hz, 2H), 1.66
(td, J = 15.0, 7.6 Hz, 2H), 1.38-1.20 (m, 5H).

Example 38. [5-(4-Chloro-6-trifluoromethyl-1H-benzoimidazol-2-vi)-4-methyl-

pyrimidin-2-yl]-[3-(1-methyl-piperidin-4-yi)-propyll-amine.
/>—NH

FsC/C[ g

MS (ESI): mass calcd. for Cz2H26CIF3Ng, 466.94; m/z found, 467.2 [M+H]".
"H NMR (MeOD): 8.55 (s, 1H), 7.83 (s, 1H), 7.55-7.53 (m, 1H), 3.43 (t, J = 6.9 Hz,
2H), 2.88 (d, J = 11.9 Hz, 2H), 2.81 (s, 3H), 2.27 (s, 3H), 2.04 (t, J = 11.8 Hz, 2H),
1.75 (d, J = 12.0 Hz, 2H), 1.66 (m,2H), 1.38-1.18 (m, 5H).
Example 39. [5-(5-Chloro-6-fluoro-1H-benzoimidazol-2-yl)-4-methvl-pyrimidin-2-
YiI-[3-(1-methyl-piperidin-4-y)-propyl]-amine.

oy e

IZ .2

::
z
|
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2H), 2.88 (d, J .9 Hz, 2H), 2.61 (s, 3H), 2.27 (s,

3H), 2.04 (t, J , 20 1.75 (d, J = 12.0
wWo120072H)399 1. 66 (m 2H) 1.38-1.18 (m 5H). ExanpteUSH07/008216

[5(5Ch|oro6f|u ro-1

H benzoi m dazol - 2-yl ) - 4- met hyl - pyri m di n- 2-

ylI-[3-(1-nethyl - p| perld in-4-yl)-propyll-amne. CI N

N />NH F NNH40 WO 2007/ 117399 PCT/ US2007/ 008216

M5 (ESI): mass calcd. for C21H26CI FN6, 416.93; m z

found, 417.2 [MtH +. "H NMR (MeOD): 8.49 (s, 1 H),

7. 845 (BS1)) mass ealeg, for GayHaeCIEs( 416 93z nyzdomnd, 417R [M+H]".

1 900fboct 460, W, P2 26 280 v

no
o ¢
E
N
<

. 3.4 J =17 DaHzR2H) 281 2d.1J Fr11.9Mz, 2HBR.58ds, 3H); 2125 8s, 3H), 2.01

t J& ?%,’jzlg%ﬁ\llgj Prd@lok £2100L, 28, 1.5538) §="4.8, 7.2 Hz, 2n),

141I—Hueﬂﬂ(m| ﬁH(ItazoI 2- y) 4 mat hyl - pvrim din-2-yil-f3-(1-
rretlhyl g | Bro y I-Ia ne N - -2-VI1 13-(1-
metﬁﬂ&;l@érldn‘i—l-\/ﬂ}_?mhd_ﬁﬁm% [MeH +. ' H 10 NVR (MeQD):
8.4.9 (s, .1 . /.59 (d = 1.8 Hz, 1 H), 7.55 (d, J
L&), 7. , =8.6, 2.0 Hz, 1 H), 3.42
QL,NQH), 2.87 (d, J 12.0 Hz, 2H), 2.58
= 11.7 Hz, 2H), 1.75

s, N26 (s\—3H), 202 (t, J . , . 1.
(d, JH 12.1 Hz, 2 1.6 —td, J =14.8, 7.4 Hz,
2H), 1.38-1.19 (m 5H) anple 41. f5-(5,6-Dichloro-1

H- m:(eem q‘?%?} clsaﬂcél' 9on&: pimi&r)sgg gﬁgﬁvz%uh& 839 2LR1+H]*. 'H
NMIR SMSOPIAE AR, Eh1).17. R Mol ot B Tl el de 6 Bz, 1H), 7.25

Edda@ég@%@{go fﬁ)’f §¢9’2_|)(NJZ-%3%)‘F9~ 2%&52%37[%@-‘*1%0 E\z,'}' ), 2.58

222§ (s, BHB 2QL ()J= 117 BzH2H),2Hy5 (@, 3F (2.1 BE) 2H), 1.65 (id,
1.3 Hz, 2 1.78 (d, J =
J= ﬁ%l%‘%'ziu%)z 3]8111(%)6("‘(211?4 . 1.33 (H)m 6H) . (

Example 41. [5-(5,6-Dichloro-1H- ben20|m|dazol—2—vl)-4-methvl-ovrimidin-2—vﬂ-[3-

(1-methyl-piperidin-4-yl)-propvl]l-amine.

/>—NH

O

MS (ESI): mass calcd. for C»1H26ClIzNg, 433.39; m/z found, 433.2 [M+H]".
"H NMR (MeOD): 8.50 (s, 1H), 7.74 (s, 2H), 3.43 (t, J=7.1 Hz, 2H), 293 (d, J =
11.6 Hz, 2H), 2.59 (s, 3H), 2.31 (s, 3H), 2.11 (t, J = 11.3 Hz, 2H), 1.78 (d, J = 12.4
Hz, 2H), 1.66 (m, 2H), 1.33 (m, 6H).
Example 42. [5-(4,6-Dimethyl-1H-benzoimidazol-2-yl)-4-ethyl-pyrimidin-2-yi]-[3-
{1-methyl-piperidin-4-yl)-propyl}-amine.

Joste

I?ﬁr

&
T

Lz
(5
yd
l
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Exanple 42. f5-(4,6-Dinmethyl-1
H benzoi m dazol - 2-yl)-4-ethyl -pvrimdin-2-vlIl-r3-

W@ 2e0ma113y99 - pi peri di n-4-yl)-propyll-am ne. N - NeCT/ES820l7/008216
N N H 41 WO 2007/ 117399 PCT/ US2007/ 008216 Ms (ESI):
mass cal cd. for C24H34N6, 406.58; mz found, 407.3
[MtH +. "H NWVR (MeOD): 8.36 (s, 1 H, 7.19 (s, 1 H),
6.89 (s, 1 H, 3.46-3.39 (m 2H), 2.88 (dd, J = 15.1,
7.8 Hz, 4H), 2.54 (s, 3H), 2.42 (s, 3H), 2.26 (s, 3H),

NS ({sga)-‘]rgéssl%ﬁl%g & 924}5&4N% I_4),70"6 ég,z%\?z( ng}r@q%dj}zs g, H
NMRS!WGKDD? .36 (541 Et)hX/:195(s( 4H)ES 189l ( 423111-1) 3.46-3.39 (m, 2H), 2.88
n n
(A, BB pf BRI CrEBIg 24 A 2B BEONRIO 1Ny = 102
Hz, 2H)N$7(4E§19)J ﬁﬁsmrzalzwb 1f66h}R @HSZIN& 73924552H)””1226 (m, 8H).
Exam;plaﬂ& d4- Ethe,/ j (74- th D), 2 I Do

1 H), 3.44 (t, J = 5.2 Hz,
2. (s, 3H), 2.27 (s, 3H), 2.03
117Hz 2H), 1.75 (d, J = 12.4 Hz, 2H), 1.67
=N149 7.3 Hz, 2H), 1.41-1.12 (m 8H) .

Nt Cyel opropyl 5- (4- net hyl -

I 2-v pyrimdin-2-yll-
[3H(1 net hyl MNA vl)-propyll-amne. N-N
-NH N N H 15 Sl): mass calcd. for C24H32NG6,
sfl%%ﬁ“r@a g‘é?g:d ?9150%3453'\4%”3*912,@6;' W@@(@% 3%\/@41]* H

NMRHMeOD()58(3® (s 1H), 7.43 (&g J A 7H) Hz3 180, BB ¥F 'Q.H)Hz 1H) 7.05

2. : = AR 74 , 5 :
@ yGFIorh 3 ARE LE 52 e 28022 8. A 3586 By 27 6,
3H), 2.63 {t2JG& 'H% .7 BE) 2H),. R75Xdp8 = 122).4(!}1‘_!02, ZHi),,1.6rC{8},1l 2N4(907.3 Hz,

J=7.3, 3.0 Hz, 2H). Exa e 45.

?—H) ﬂ?b}cﬁ?oé'f‘ 899 5- (4, 5- di met hyl - w

ghj?nbeu rogylys X4£Néthm—dHﬂbé’nzmmldazol 2-yl)-pyrimidin-2-yll-

d 4- vl I
[3-(1 methyl plperldm gvl)—%rgggli-a}nqne vi)-propyl ]-am ne.

/>—NH

Tz ,z

N.__

MS (ESI): mass calcd. for CaHazNs, 404.56; m/z found, 405.3 [M+H]*. 'H
NMR (MeOD): 8.32 (s, 1H), 7.41 (d, J = 6.5 Hz, 1H), 7.17-7.12 (m, 1H), 7.05 (d, J
= 7.3 Hz, 1H), 3.39-3.34 (m, 2H), 2.89 (d, J = 12.0 Hz, 2H), 2.59 (s, 3H), 2.47 (s,
1H), 2.28 (s, 3H), 2.05 (t, J = 11.6 Hz, 2H), 1.75 (d, J = 12.0 Hz, 2H), 1.67-1.58
(m, 2H), 1.38-1.17 (m, 7H), 1.02 (dd, J = 7.3, 3.0 Hz, 2H).
Example 45. [4-Cyclopropyl-5-(4.5-dimethyl-1H-benzoimidazol-2-yl)-pyrimidin-2-

vil-[3-(1-methyl-piperidin-4-y)-propvyll-amine.
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42 WD 2007/ 117399 PCT/ US2007/008216 N -N/>--NH NH

M5 (ESI): mass calcd. for C25H34N6, 418.59; nlz found,
wdi@7313H +. 'H NVR (MeOD): 8.31 (s, 1 H), 7pe@Lusmp7/d08216
7.2 Hz, 1 H, 7.06 (d, J =8.2 H, | H, 3.36 (t, J
7.1 Hz, 2H), 2.88 (d, J = 12.0 Hz, 2H), 2.56-2.42

(m 4H), 239(s 3H), 2.27 5 (s, 3H), 2.03 (t, J =
11.6 Hz, 2H), 1.74 (d, J = 11.7 Hz, 2H), 1.62 (td, J =
14.7, 7.5 Hz, 2H) 1.38-1.16 (m 7H), 1.01 (dd, J =
7.5, 3 Hz, 2H) Exanpl e 46.

4- propvl 5-(6-fl uoro-4-nethyl -

[ 4- CyEN 1
4 bgpzoiydgazol - 2-yl) -

' G 2~yNH- 13- (1- net hyl - pi peri di n-4-yl)-propyl]-a
AT e N/~ H NNH 10 M5 (ESI): mass cal cd.
for "C24H31FN6 42 5; M-z found, 423.3 [MH +. '"H
NI\/R(I\/EOD)832(S H),710(d J =8.0 Hz, | H,

638 (EM) rdass é@lc& f01r (525H%4N61 4H)8 5@ Bz fdundJ 41973 JVHH]". "H

NMRﬁ%OD)ZB @3 (§S1Hg+3 312(d@;l =( 7'9 tJIz.:1 l;ﬂ@ é,,o g,q) 5 21H;zé1H) 3.36
, § 3

@, J=(¢ 1Hz, ?4%)233%% “ZHMFQT) @2 Zk@bdz 576(2421§m 4H§,5ﬁ 3'dz(§p3H) 227

(s, 3'71)72 ‘P&(Wﬁ éérﬁab’@l 2'5*)(11,76l (du, Pfe"t myI7 Wz, 2H), 1.62 (td, J=14.7, 7.5

Hz, 2F'pb?r37§?”idgr§ﬁ H? 1"b)| (Bgfl/mf"snrszr H

e6r| in-4 I ZbyH amne N -N

Nle 4G

.Q/R(I\/EOD) 8. 30
= : = 3,36 (t, J =
2H) , 20288(d,J:115Hz 2H), 2.54 (s,
., 2.42 (s, 3H), 2.27 (s, 3H), 2.03

S,
4Qn_Hz 2H) 1.74 (d, J = 11.4 Hz, 2H),

& 1.38-1.16 (m 7H), 1.04-0.98 (m
: 43 WO 20077 1473 9 °T/ US2007/ 008216 Exanpl e 48.
f4- Q/cl opr opvl - 5- (5- 0- 4- et hyl -

BV S ey ¥o|r)éz4H31FNs, 422.55; miz found, 423.3 [M+H]". 'H
NMR (MeOD): 8.32 (s, 1H), 7.10 (d, J = 8.0 Hz, 1H), 6.86 (dd, J = 10.5, 1.5 Hz,
1H), 3.36 (t, J = 7.3 Hz, 2H), 2.91 (d, J = 12.1 Hz, 2H), 2.59 (s, 3H), 2.48 (s, 1H),
2.29 (s, 3H), 2.07 (t, J = 10.8 Hz, 2H), 1.76 (d, J = 12.3 Hz, 2H), 1.62 (dd, J =
14.3, 7.4 Hz, 2H), 1.40-1.17 (m, 7H), 1.05-0.98 (m, 2H).

Example 47. [4-Cyclopropyl-5-(4,6-dimethyl-1H-benzoimidazol-2-yl)-pyrimidin-2-
yil-[3-(1-methyl-piperidin-4-yl)-propyll-amine.

/>—NH

IZ LZ

MS (ESI): mass calcd. for CasHasNs, 418.59; m/z found, 419.3 [M+H]". 'H
NMR (MeOD): 8.30 (s, 1H), 7.20 (s, 1H), 6.89 (s, 1H), 3.36 (t, J = 7.0 Hz, 2H),
2.88 (d, J =11.5 Hz, 2H), 2.54 (s, 3H), 2.46 (s, 1H), 2.42 (s, 3H), 2.27 (s, 3H),
2.03 (t, J=11.0 Hz, 2H), 1.74 (d, J = 11.4 Hz, 2H), 1.66-1.57 (m, 2H), 1.38-1.16
(m, 7H), 1.04-0.98 (m, 2H).
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pyrimdin-2-yll-f3-(21-nmethyl-piperidin-4-yl)-propyll-a
mne. FN-N/>-NH NNHM (ESI): mass cal cd, for
W@2ebA31BM6, 422.55; mz found, 423.3 [ MtH +. ' PCEHURRRT/008216
(MOD): 8.33 (s, 1 H, 7.38 (s, 1 H, 7.01 (dd, J =
10.3, 8.8 Hz, 1 H), 3.37 (t, J =7.0 H, 1 H, 2.91
(d, J =11.9 Hz, 2H), 2.54-2.43 (m 4H), 2.30 (s, 3H),
2.08 (t, J =10.9 Hz, 2H), 1.94 (s, 1 H), 1.76 (d, J
=12.4 Hz, 2H), 1.68-1.59 (m 2H), 1.42- 1.17 (m 7H)
.00 2H) . .I

nnﬁ@ﬁ'ﬁz-l 6- 1n pissesthng mIEéarrpl e 49.
-Chloro-5-nethvl-1
m dazol - 2-yl ) - 4- et hyl - pyri m di n- 2-

E | -'[13 -~ Ret hyl - pi peridin-4-yi)-propyll-amne. >-NH
~ é\M H N 15 Exanpl e 50.
t hyl =
H beh‘hzm m dazol - 2- - 4-weet hyl - pyrim di n- 2-

yI | 43- (1- met hyl - pi penNn-d¥'n-4-vl)-propyll-amne. C JN
/ i t +
Vi bbb &, Bt e GRS
NM%(MQ@DOf 8 @3nfsodit)s 7@8 Eoi)] .01l (dchnki= B9.31818HzsIH), 3.37 (t, J
- h
7.0E RS 2 PRTORYY B ST AT T, W 2RO S 2,08 (1, o
= 10. QHBI/EJ’QHQI’H Qﬂc(bwﬂﬁ) nnmer(lgldrlatfzmﬂz, mgyﬂsafﬁsgng f2H) 1.42-
n t ate salts of conpounds selected from
1.17 'Pi‘e@bo&ﬁ&n@é’? %@) 24 W0 2007/ 117399
PCT/ US2007/ 008216 [ 5- (5 Fl uor o- 4- net hyl -
H-M ES{E‘%?\%%: IHQE?&V%EH(B&%? 5a:rg>r;qrrlﬁg1algeldnu§mglr]r1e£hod(sl_
anald détoﬁn@s%é%rrb%d in the preceding examples.

ben20|mdazo-2 -4- et hyl - r|md|n2 3-(1-m
A9. [5-(f: Sy ‘ ‘u.c,u -Il."‘-u:- 1-2-yl)- 1 metLvl pyrimidin-2-

vil-[3-(1 methvl-plpendm-4 yl)-propyll-amine.

oG

N—

Example 50. [5-(4-Chloro-6-methyl-1H-benzoimidazol-2-y)-4-methvl-pyrimidin-2-
VIl-[3-(1-methyl-piperidin-4-yl)-propvyll-amine.

o

Additional examples of embodiments of this invention are provided by

/>—NH

Iz 2

hemitartrate salts of compounds of Formula (1) and by hydrates, such as
monohydrates and dehydrates, of compounds of Formula (). For example,
embodiments of this invention include monohydrates of, dihydrates of, and/or
hemitartrate salts of compounds selected from the group consisting of:
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[ 5-(6-Fluoro-4-nethyl -1

H benzoi m dazol - 2-yl)-4-nmethyl -pyrimdin-2-yl]-[3-(1-
woreaosmiz3pe peri di n-4-yl)-propyl]-a m ne; PCT/US2007/008216

[5-(4,5-Difluoro-1

H benzoi m dazol - 2-yl ) -4-nmethyl -pyrimdin-2-yl]-[3-(1-m

et hyl - piperidin-4-yl)-propyl]-am ne;

[5-(4,5-Dimethyl -1

H benzoi m dazol -2-yl )-4-nethyl -pyrimdin-2-yl]-[3-(1-m

[5- (f En{olé[bép B?q%i\gld‘}Ii(-)lrﬁéﬁggil)r]:dpgz%ﬁ))él-)]ll)—%mmethyl -pyrimidin-2-yl]-[3-(1-
metfhylk}:ﬁpéﬂdlmﬂql)%m@yulamﬁmlmt hyI pyrimdin-2-yl]-[3-(1-m

| d 4- X
[5-(4; é"t{ %Rheﬁlg'fqgﬁz%imnalazol A e pyrimidin-2-yil-[3-(1-methyl-

p|peHdhﬁ-nZ}Q) Hicfﬁ}i]oémﬁ'lé" )-4-net hyl - pyrimdi n-2-yl]-nethyl -
peri di n-4-yl)-propyl]-a mne;

[5- (6{ gh{Qﬂ-)Sdt quéylhﬁrl =benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-
metl?lttﬂﬁéﬁdiﬁﬂ?ﬁg&roégwla)én% eet hyl -pyrimidin-2-yl]-nethyl-[

*4-yl)-propyl]-am ne;
[5- (4[ g—Qlﬂuguqaﬂ Hktg@nzplmldazol-z-yl) 4- methyl pyrimidin-2-yl]-[3- (1-methy|-

I 4- et hyl di n- 2-yl 3-(1-
plpe#ﬁnf-ﬁ%@%? nlnﬁn 4- gll) Sro%yl ioyglmmnel N2 yil-Led

[5-(4, &leeﬁhyﬂeﬂd -denzsimidazbl-2-yl)-4-methyl-pyrimidin-2 yl] [[3 (1(methyl—

I 2 l) - 4- | - di n-2-y 3

pipe PRI O ASRIE | oF oyl 1 - i nee
[5- (4[ S-EQIﬂu'SFan hieibdsry:tmmldazol -2-yl)-4-methyl-pyrimidin-2-yl]-[3- f ethyl-
‘ d ?)‘m dazol - E%yl) 4-i sopropyl - pyrimdin-"2-y fn
pipel IR R ST A n 4-y1 ) - pr opyl | - ar ne.
5- fhedhyl 1y - -2-vl]- -[3-(1-
o s %dazﬂﬁ“zg"g'da?' B ety pyTimigin2-ympt 13-
met I RRSAID 5y peprop w@miney| ) - propyl | - ani ne;

] t .
> ‘“"“‘fébenzé?%“%%z%é’ﬁ"% TPt Gty i vy 3.0t

methypiperidingt- gL)Snro;/Dy iPe] - ami ne;
f.

(5- (45‘-%%%@?# az orf’zogﬁm%ﬂil L %2]4 d?t?]\yhpwﬁn cttg 2(-XI] r{%t(ﬂ)}'pethyl-
Pipepdised-ivt)-prepsllyamine; opyl ] - ani ne;

t .
-4 P oe B  Co rh cepl- By 4Ry Y i [3-(1-
methyllipiperidinidayl-pyodpylpaogipe] - am ne;

| - 5-(5-f -4- et hyl - 1

i e —
et somep bt 1) m1-ar e 42 V0
[5- (4[2%%&]‘8?}6@ egz?gmgaaphgml})y«ﬂ-_lqopropyl -pyrimidin-2-yl}-[3-(1-methyl-

pi eﬂrﬂlh i dey!l ) -pyrimdin-2-yl]-[3-(1-nethyl -
P ﬁnmﬁﬁl}@m: A am ne, [5-(4,5-Dinethyl-1

[4-Cyglo g?ﬁﬁo@{?ﬁﬂe%)’%1¥l L!%?@BWBWQM Jehymiraidin-p-yIBE3-(1-methyl-
pipet‘ﬁ!nhyti-yl)«tﬁrﬁﬁfll'_l Girfiné: y!) - propyl | - am ne;
[4-Cyclobutyl-5-(4,5-difluoro-1H-benzoimidazol-2-yl )-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Fluoro-4-methyl-1H-benzoimid azol-2-yl)-pyrimidin-2-y(]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclobutyl-5-(5-fluoro-4-methyl-1 H-benzoimidazol-2-yl )>-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
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[4- Et hyl -5-(5-fluoro-4-nethyl-1

H benzoi m dazol - 2-yi)-pyrimdin-2-yl]-[3-(1-nethyl -
wW@R@enisdn- 4-yl ) - propyl ] - am ne; [5-(5-Fl uor o- 4p@EUR3007/008216

H benzoi m dazol - 2-yl ) - 4-isopropyl -pyrimdin-2-yl]-[3-(

1- methyl - pi peridin-4-yi)-propyl]-am ne;

[4- Met hyl -5-(4-nmethyl -1

H benzoi m dazol - 2-yl ) - pyrimdin-2-yi]-[3-(1-nethyl-

pi peridin-4-yl)-propyl]-amne; [5-(1

4- et hyl din-2-yl]-[3-(1-
-CT g it a1 B bt Aoy - par TR 2oRo(1-methyi-
plpéﬁthﬂDJﬁﬂrGW}lbnﬂné”) 4-net hyl -pyrimdin-2-yl]-[3-(1-m :

er|d|n4yl) propyl ] -am ne;
[5-(§ 5D ey B RaiTg a2 o P oAy it By11-[3-(1-methyl-
p,pé{-]d-iﬁ 4@1)%&)5“}"9%%1 hyl- 1 H- be nzoi mid

i n-2-yl]-a mi ne;
[4- E[tlsyl(%(i-élupr@&t-methyl -1H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1-methyl-

p,péﬁq?ﬁ_gza?)l pe‘%ﬁ%nﬂaﬂé{l) 4-met hyl -pyrimdin-2-yl']-[3-(1-m

Y1) -propyl]-am ne;
5- (@—FMGroaﬂmemth‘bbhyimﬂmdazol -2-yl)-4-isopropy! 2pyrilrr]lidi[n?:2-(yi]-[3-(1-
y - - -

oI 2- 4- ret hyl - pyri m di n-
metﬁglbﬁﬁépgrﬂsg BPIdp ﬁ' %/F' 1% opyl | - ani ne;
[4-Mé1h§/55-l¥mmemyﬂ-r1m%bbutmhdazol-z-yl) -pyrimidin-2-yl]-[3- (1-methyl-
Q‘Zqimda‘ﬁﬁ %I) 4-trifluoromethyl-pyrimdin-2-Yl
p'pﬁ”(f@' Y'1h eridi n-4-yl)-propyl]-am ne;
5-(1 9-EénZdiniid @zcA-2091) - BYineth - -
(o enzmlm dazol-z:rgl)yl ) - 4- ){Irpyfrllnsjlglrno?reyt”h[f’ “p?‘retmcf)ﬁeadml A

proqylfgmqu met hyl - pi peri di n-4-yl)-propyl ] -ani ne;
o ezl 2 ety By 2y R ety
pPiperidirs4¢yl)- Pﬁ%@)ﬁ]}ﬂW%xerl di n-4-yl)-pr opyl ]-am ne;

- R PR T prapy ety S By el 2
benzoipgdazol- a‘y{)mynrpldp'eﬂn-}d] -amind;- yl ) - propyl ] - am ne;
15Tl Pl B fapoh2on-prmiravrig g2 ihtar -mogv-
plpe}'ld[r84()d)—prcmy1},¢bﬁ'm'n¢1erl di n-4-yi)-propyl]-am ne;

15T 4m&&w@ﬂE‘z&WOiW‘ﬁ’%%fﬂr?o}éw-mhthrimiﬂ’ifyﬁ’-}y'l-@-(1-
! 17360 P b emiich by gy Lo oy ner 46 Yo

15~ Bk Tty ﬁ%«anzp st gt lporarmettotayriitiper-yi-i3-
(1-miedhf- ﬁ‘ipéhbjr&gggf’)ysz?/ ne;[5-(4,5-Dinethyl -1

nzoj m ra2|n2 I 3-(1- et hyl - pi per
[5- (ﬁ}_%ﬁ{prg-ﬂymet wryrjqunzg,#w)f;@zol 2-yl)-¥1-t]r|ﬂt[.|oro(methyl p){mmrl)dlﬁ-zyl] -[3-

(- n&hgﬂggﬁﬁaﬁla%yl)%%%&?%ﬁnet hyl -pyrimdin-2-yl]-[3-(1-
[5-(4,6-Dichloro-1H- benZOImldazoI-Z-yl) -4-trifluoromethyl-pyrimidin-2-yi]-{3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimid in-2-yl1-[3~(1-
methyl-piperidin-4-yl)-propyl]-amine;

[5-(5,6-Difluoro-1 H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimid in-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine; .
[5-(4,5-Difluoro-1 H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yi-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
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met hyl - pi pe ridin-4-yl)-propyl]-am ne;
2-{4-Met hyl - 2-[ 3-(1- net hyl - pi peri di n-4-yl)-propyl am no
wo 2yniTsvei n-5-yl }-1 H benzoi m dazol e- 5- car borcT/082087/008216
[ 5- (5- Met hoxy-1
H benzoi m dazol - 2-yl ) -4-nmethyl -pyrimdin-2-yi]-[3-(1-m
et hyl - piperidin-4-yl)-propyl]-am ne;
[5-(4-Chloro-6-trifluoronethyl-1 H benzo!md
azol - 2- yI) 4-met hyl -pyrimdin-2-yl]-[3-

[5- (1%%8 %ﬁ]l%%)cﬁgi yﬁ 'Lpgllr%'z%l ﬁ-yﬁ [:9 Q¥ *e&yi-pupendm-tl—yl) -propyi}-amine;

[5-(4 f&-bﬁ*ﬁémylm #hbehz@imithzdk Zrlyt)fWraﬂWZ-Wi]G[Bm &nﬁtﬂyl{p?pérldlm-yl)-
ﬂi é}ﬂ pi peridin-4-yl)-propyl]-amne; [5-(5-Chloro-
propyll-BEH9S: ni dazol - 2-yl) - 4-met hyl - pyrlmd|n2yl] [3(1m

[5- (4%‘-Bl(é-mﬂﬁbp@fwemw =¥ YehzBiniBuLbr-23 Y 4-methyl-pyrimidin-2-yI}-[3-(1-

hl oro-
methml-@w@ﬂmﬂondkéromdbamme net hyl - pyrimdin-2-yl]-[3-(1-m

2- {4-?@??@! %—Pﬁ@?%ﬁﬂ-{%-@ iPEridif 4Ry blsAARo]-pyrimidin-5-yi}-1H-

benzatrb@@zolawﬁmbpnlznlﬁ) 4-ethyl -pyrimdin-2-yl]-[3-(1-me
t 08 .

[5- (5[1\25\5{5%& f fd(ei\_ér?eﬂpdd;ﬂ\g_ol2'%;!9erjnlaﬂf§ﬁnp9ﬁm|d|n-2—yl]-[3-(1-methyl-

pipetidibehyiprogyl}-a@mitey! ) - pyri m di n-2-yl]-[3-(1-net hyl - pip

[5- (4&?1!%%;2@&3?%@@%%9{%'1&%?%2&'Enidazol-2-yl)-4 methyl-pyrimidin-2-yl]-[3-
(1-métHybpiredridinazgl)-popyi}-amine di n-2-yl ] - [ 3- (1- met hyl -

(PR Peli i e ol g1 )-g-methyl-pyrimidin-2-yil-[3-(1-methyl-

plpeﬂﬂlhm?nlﬂfbéﬁll}@mlﬁeyu pyrimdin-2-yl]-[3-(1-

[5-(5aDloyR 5P PIHEEOH 1By b et RyMigin-2-yI-(3-(1-methyl-
plpel‘_blhmﬁglpﬂ'b QH_gm,%eyl) pyrim di n-2- yI] [3-(1-

I perrdin-4-y am ne
[5-(5E61:D®3waﬂ bb?eﬂ@l(f‘ndézfdr%gﬂyﬂ”teihyl pyrimidin-2-yiJ-[3-(1-methyl-
l) - pyrlmd|n 2-yl]-[3-(1-
plpeHi P—J‘?ﬁﬁbg?lﬂgrﬁuﬁeﬁ opyl ] - am ne;
[5- (4L&D(Ilynelm;b1’lcb‘b»}olen30(r6idhlzob2fyl)44-rwnvlypynrmdm-2-yl]—[3-(1 -methyl-

. be I 7 I')-pyrimdin-2-yl]-[3-(1-
p'peﬁ@ﬁﬁlg&ﬁﬁmﬁ’g?ﬁ rW%Eyyl) propyl ] -anmi ne; 47 WO
[4-ERQDE/(AIM8ady/I-AET-bER20WTidaasrRa-§1)- ;B)Errr(\@rﬁﬂ-yd] [B-bt-megthyl-piperidin-

| H- be fOI ni dazol - 2-yl ) -4-nethyl -pyrimdin-2-yl]-[3-(1-

4-YI:REPRYI-25MBEr i di n- 4-yl ) - propyl ] - ami ne: and
[4- C{/cﬁobl%pglbo(ﬂonfétwtﬂﬁibénzmmldazol 2-yl)-pyrimidin-2-yl] [[3-(1 -methyl-
Slmda - 4- et hyl - pyrlmd|n2yli/ 3-(1-

plpe%mﬁ{/]—yl Kﬁ'ﬁ@ﬂ (ﬂ"ﬂ‘"@ayl ) - propyl ]-amni ne. Biol ogical
[4-Cy@shiop-5-(4,5-dimethyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[4-Cyclopropyl-5-(6-fluoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[4-Cyclopropyl-5-(4,6-dimethyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yi]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[4-Cyclopropyl-5-(5-fluoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine;
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Bi ndi ng Assay on Reconbi nant Human Hi stam ne Ha

Receptor SK-N-MC cells or COS7 cells were transiently
woeagaimsesed with pHAR and 5 grown in 150 cnR2reT/8S2087/008216

culture dishes. Cells were washed with saline

solution, scraped with a cell scraper and coll ected

by centrifugation (1000 rpm 5 mn). Cell nenbranes

wer e prepared by honogeni zation of the cell pellet in

20 MM Tris-HCl with a polytron ti ssue honogeni zer for

156 5 ivia BRI iRy P I B

methgbbipemﬂmaympmwrammm 20 000 x g for 25 min at

15-(4-Fyoragr ot HeBaDF ST oet £ R OB TY P RV -y 3-(1-

methigk-pipeiriaim-aeylf-proffyRMninél t he presence or absence of
excess histamne (10,000 nM. Incubation occurred at

roomtenperature for 45 mn. Menbranes were harvested
BioloBicdl JRis#ng! | tration over Whatman GF/C filters and

washed 4 flmes vvlth 15 i ce- cold 50 m\/ITrls HCl .
S 2 R A stami := woORGEEPIosnt and

trgqé?ecﬁgb lvﬁtop pH4R and
0

CCSW!\?@M&%HE%‘# St7' é’élstNe

expressi n% huma I Sstam ne ré’}f& recep or were us
&

grownﬁaé@lOecm sati¢ ichltuse dishesndielly werenmashed ovipfosalise aoliition,

scra;?éc] G&hfa @Qil Eh:@beﬁ;%n@ cz;fe”e%?g% Bg'de%ﬁkﬂgghwg(ﬂ@?ﬁipm, 5 min).

ncubati ng t SCri r eactron
Cell lmmnesoﬁemamne@aseat bydwrhogéniaatonbf tmicell beﬂebin 20 mM
sted. For etiti bi ndi

Tris-SRTRMCE pofihidehe fanpkieniar ool aeciattion sPeaiar eq.
HombgendteOWaamem«ﬁfagedmtmdwrpﬂﬁmr ﬂhﬁiatbtiﬂD’a alfuee shp&nabant

e G B A A S ST o
pellel Wa8,reddépended P56 lﬁﬁl) TrléSJHGI (CEPMdrBrands  whtd ffeubated with

3 Results for the conpounds tested in this assay are
H-hiptarsimet (&d-70mNIa I thd peesencearaatzgncef off @dsshi@amine (10,000
bt aj

ned, and rounded to the neargst, 10.n 48 WO
). SB50paGes sBeire R R56Em BrtBarto R e damiiMarpraflesere
harvdSted b\ rapld fifkrati®dnehidt WhatthahGNIC fifleds 20d 2dEhedl 4 timds with
ice-c<2>I7d 55’ rr?'lezris:L ﬁ%l Filters were then dried, mixed with scintillant and
counted for radioactivity. SK-N-MC or COS7 cells expressing human histamine

H,4 receptor were used to measure the affinity of binding of other compounds and

3
their ability to displace H-ligand binding by incubating the above-described
reaction in the presence of various concentrations of inhibitor or compound to be

tested. For competition binding studies using 3H-histamine, K; values were
calculated, based on an experimentally determined Kp value of 5 nM and a ligand
concentration of 5 nM, according to Y.-C. Cheng and W.H. Prusoff (Biochem.
Pharmacol. 1973, 22(23):3099-3108): Kj= (ICs0)/(1 + ([L}/(Kp)). Resulis for the
compounds tested in this assay are presented in Table 1 as an average of results
obtained, and rounded to the nearest 10 nM.
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6 17 23 59 7 83 24 12 8 29 25 13 9 210 26 13 10
470 27 92 11 360 28 62 12 200 29 35 13 430 30 230
wQa4002A10981 230 15 290 32 6110 16 1470 33 25PCT/U%2007/008216

1320 34 680 35 11 42 22 36 170 43 110 37 81 44 560
38 2 45 390 39 15 46 230 40 7 47 99 41 6 48 140
Wil e the invention has been illustrated by reference
to exanples, it is understood that the invention is
intended not to be limted to the foregoing 5 detail ed
description. 49 WO 2007/ 117399 PCT/ US2007/ 008216 Wat
is claimed is: 1. A chenid@b %ﬂtity that is a conpound
of Formula (IEx R X =X2 Rehx | -g, N R8 RO
RI0 R3 N> N >1--~ R&I\% ~ N_ I%(lj(l ~CK:]gm{/\herei n

18 2410
2 11 19 NT
3 4 20 230
4 11 21 27
5 4 22 110
6 17 23 59
7 83 24 12
8 29 25 13
9 210 26 13
10 470 27 92
11 360 28 62
12 200 29 35
13 430 30 230
14 1010 31 230
15 290 32 6110
16 1470 33 250
17 1320 34 680
35 11 42 22
36 170 43 110
37 81 44 560
38 2 45 390
39 15 46 230
40 7 a7 99
41 6 48 140

While the invention has been illustrated by reference to examples, it is
understood that the invention is intended not to be limited to the foregoing
5 detailed description.
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5 each of R1-4 is independently H, C1-4alKkyl,

C2. 4al kenyl , C2.4al kynyl, phenyl, -CF3, - CI:FS - CN,
whaboo173b02, - OCl- 4al kyl, -SCl1 al kyl, -S(O Cl_Bet/kg2007/008216

- SA2C1- 4al kyl, -C(O) Cl4al kyl, -C(O) phenyl ,

-C(O NRaRb, -C02C _4al kyl, -CO2H, -C(O)NRaRb, or -NR

aRb; wherein Ra and Rb are each independently H,

Cl. 4al kyl, or C3_7cycloal kyl; 10 one of Xl and X2 is

N and the other is CRc; where Ris H nethyl,

y.dr hy di met hyl am nonet hyl , ethyl, propyl,
Wh{i‘qégﬁr%ﬁlﬂdt CF3 cycl opropyl, or cyclobutyl; nis 1 or

1. 2; Achemial QHtltthaC(sﬁavc@%ﬂfddr)d ofPoffulzs(tf Cl_6al kyl,
or nmonocyclic cycloalkyl; " R8 is Hor (4alkyl; RO and
R10 are each |ﬁdependently H or G -4al kyI and R11 is
H or CldalRdd 8 lhar mxéodti @l | y accept abl e salt of
conpound of | & , 220 ptrirfacerli cal |y,
accept abl ¥t 0wt ugNof ouﬁd—Q;ez%fﬁul a (1), or a
phar maceuti cal RY a'étlve nmet abol i of rdolﬁ’dound of
Formula (I). 2. A chemcal entity a efined in claim
V\,herei n each of Rl-4 is independently H, met hyl ,
ert butyl met hoxy, -CF3, -CN, fluoro, chloro, 25

eachref S?ysdeDBﬁdermly H@eommkyl g,. Alk’éh?WGﬂ!gll@ﬁhM tﬁhél‘ﬁ/l -CF3, -
chém

QEFs Nl N ol ik SC ik, 1Sy, S8kl

C1181RP9-B A 5.. | _ t a
2’2"’;;?. v ?&WMS?%“‘S?  CORORRBIRG) GO ICONRR,
ycl opropyl, or cyclobutyl. 5 6. A chem cal

vﬂ&!r\ew Rasan@qu('i’ AR ebBh %@éﬁ%ﬂderﬂ@ﬂﬂ e?n ﬁﬁgbls o gc%clgalkyl

thyl 4. A chemcal entit rn c
O”eﬂﬁgf eﬁr\ﬁ‘ X issNBndgthepotbies is SaR ;entity as defined in

d; h
0T M Frdalie i A S Sy o
I%Qfliﬁpdlal-CEn.t¢)t010m9pdbfarrwdlqutyit aim1l, wherein R6 is

nis for®Ethyl, ethyl, propyl, isopropyl, cyclopropyl, or
cycldbutyl 15
Zis N, CH, or C(Cs.salkyl);

R® is H, Cy.galkyl, or monocyclic cycloalkyl;

R® is H or Cy4alkyl;

R® and R'® are each independently H or C,.4alkyl; and
R is H or Cyalkyl;

a pharmaceutically acceptable salt of compound of Formula (1), a

whe

pharmaceutically acceptable prodrug of compound of Formula (I),ora
pharmaceutically active metabolite of coripound of Formula (1).

2. A chemical entity as defined in claim 1, wherein each of R' is
independently H, methyl, tert-butyl, methoxy, -CF3, -CN, fluoro, chloro,

methoxycarbonyl, or benzoyl.

3. A chemical entity as defined in claim 1, wherein X? is N.

4. A chemical entity as defined in claim 1, wherein X' is N.
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11. A chemcal entity as defined in claim1l, wherein
R6 is Hor nmethyl. 12. A chemcal entity as defined
WO roochaispe 1, wherein R8 is H 20 13. A chem caPCENB200Y008216
as defined in claim1l1l, wherein RO and R10 are each
i ndependently H or nethyl. 14. A chemcal entity as
defined in claim1, wherein RO and R10 are both H 25
15. A chenical entity as defined in claiml, wherein
R11 is Hor nethyl. 16. A chemical entity as defined
inclaiml, wherein R11 is nmethyl. 17. A chem cal
entity selected from [5-(5-Fluoro-4-nethyl-1
. H Bl ROl ] kg La
5 m?ﬁgﬁ@ﬁ%ﬁﬁﬂ azxde)f n@gp‘@tp&?{i'n Zm%hgkélg?-'{%%, ety Tethyl, CF,
cyclgompsd,lqegmcmwugzoow 008216 [5-(4, 6-Di net hyl -
H benzoi m dazol - 2-yi)--4-nethyl -pyrimdin-2-yl]-[3-(1-
nmet hyl - pi perid in-4-yl)-propyl]-a mi n e;
6. [ 5-A eheimicalenityresidgfingd in claim 1, wherein R® is H or methyl.
H benzoi m dazol - 2-yl ) -4-nmethyl -pyrimdin-2-yl]-[3-(1-
nmet hyl - pi perid in-4-yl)-propyl]-am ne;
7. [ 5-A éhéniitdllentitpat defined in claim 1, wherein n is 1.
H benzoi m dazol - 2-yi)-4-nmethyl -pyrimdin-2-yl]-[3-(1-m
ethyl- pi peridi n-4-yl)-pro pyl]-a mi n e
8. [ 5-A éhbrritarairtity al; deflned in claim 1, wherein Z i is N or CH.
H benzoi m dazol - 2-yl ) - 4- net hyl - pyrl mdin-2-yl]-[3-(1-m
et hyl - piperidin-4-yl)- propyl] am ne;
9. [5- Aéhénﬁ%él'élﬂft?a% defined in claim 1, wherein Z CH.
H benzoi m dazol - 2-yl ) - 4- net hyl - pyrlmd 2-yl[-[3-(1-m
et hyl - piperidin-4-yl)-propyl]-am ne;
(5
10. A té%?%pﬁ:%“é ?ﬂ/ f% cfeifmfd in cheu'm py\r/vher%llnnR 2|s H metrt%l pthyl,
propy; (soprowy!hoyclppraml cbnoycuat;utyl propyl ] - ami ne;
[ 5- (4, 5-Di et hyl -
H benzoi m dazol - 2-yl ) -4-ethyl - pyrim din-2-yl]-nmethyl -]
11. 3- (A chewstitgll ergitp asi defineddinydiainpr opiieleiarRhis; H or methyl.
[5-(4,5-Difluoro-1
H benzoi m dazol - 2-yl )-4-ethyl -pyrimdin-2-yl]-[3-(1-me
12.t hyA chpimeali shtity 4sydefingidoipydldinart aderein R® is H.
[ 5-(4-Fluoro-5-nethyl -1
H benzoi m dazol - 2-yl ) - 4- propyl - pyrim din-2-yl]-[3-(1-
13. F‘ét?iﬁhemé‘@ﬁlg ?rﬂlt}/ Ars‘definedPih i 12Wheeein R® and R are each
'ndq’-P%féi%Wnﬁ"dJJ[BFch’Jyl) 4-i sopropyl -pyrimdin-2-yl]-[3-(
1-nmethyl - piperid i n-4-yl)-propyl]-am ne;
[5-(4,6-Dinmethyl-1 10
14. 14 b%ﬁb@mw@e@mty@sydqud inapRiopy ) Wherein R} and R'"jare oth H.
1-met hyl - piperidin-4-yi)-propyl]-am ne;

15. A chemical entity as defined in claim 1, wherein R' is H or methyl.
16. A chemical entity as defined in claim 1, wherein R'! is methyl.
17. A chemical entity selected from:

[5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;

1



[ 4- Cycl obutyl -5-(4,5-dinethyl -1
H benzoi m dazol - 2-yl)-pyrimdin-2-yl]-[3-(1-nethyl -
w@REenisun- 4-yl ) - propyl ] - am ne; PCT/US2007/008216

[ 4- Cycl obutyl -5-(4,5-difluoro-1

H benzoi m dazol - 2-yi ) -pyri m din-2-yl]-[3-(1-nethyl -

pi peridin-4-yl)-propyl]-amne; [5-(5-Fluoro-4-nethyl-1

H benzoi m dazol - 2-yl ) -pyrimdin-2-yl]-[3-(1-nethyl -

pi peridin-4-yl)-propyl]-am ne;

5-fluorQ-4-nethyl-1 . ..
[5- (46 BB (D eP 2oy atg] Bl ety Pyrimigip2 Vil rmgthyi-
pnpetn@i@t4i§z|)rp16pyi]9a1ﬁnh@pyl ] -ami ne;
Cycl obut yl - 5 4, 6-di net h

[5- (GFE'H@ﬁ%r GVF?JBVPFHY a—wh42n91fny1-93f"(ﬂid'ﬁ-e%-ug}ﬂ3 -(1-

metl’g}ﬁUSzoo7/ %%Jg‘rlgymgyﬂnhdfagn rt])lerretSﬁ ?/\D 2007/ 117399

[5-(4rP-Sfiueriont }dgﬁﬂwgzos%Y'MWHWTQW@'HWQ%MH]'[%G ety

pipeﬁ%ﬁ%%)ﬁ%@ﬁ%]%{ﬂm@ yl ) -propyl]-amne; [4-Ethyl-5-(5-f

[5-(4r6-Eaimetinyti tbsinzinldazoy2i vi-dimethypyripddinz2-yt[Bs(1 -methyl-

Plpeﬁb{l} 2@ &og)gg afm@ropyl ]-amine; [5-(5-Fluoro-4-nethyl -1
1'm

yI) 4-isopropyl -pyrimdin-2-yl]-[3-(
[5-(416-Difht drpl-1 Hmep]’ETOlld‘IIdBZbHﬂ -y ety l-ppyrinmidin-2-yl]-[3-(1-methyl-

. [.4- Met hy| - 5- t hyl -
P'peﬁéwe“-?-ybyi?ﬁoa’g@am@eﬁ) pyrim din-2-yl]-[3-(1-nethyl - pi
[5- (49@-rD|d1€mhyl MH-)bemzowl g ldazal4 renﬁ)h4|[-rﬁefﬁlyl pygmldlg-Z-ly]l] Tgth(yi [3-(1-
enz 0 met rimdin m
metré\flwq)er&s B¢€V§|H{°BY 'I%"'nﬁropyl)/] g?/n ne; [5- (5yFI uoro- 1
[5- (%Jmﬁféfhwﬂ%anz&ml&az@ ';.‘B}Iilw-etﬁyr-b)'iﬁrﬂ{din-(%*—w-}nétﬁylﬁfls‘ =(M-

peri di n-4-vy))-propyl]-am ne;
meﬂ@fiwmerpq!mrfev\)rprpﬁyuraymmep ropyl ]-[4-methyl -5-(5-trifl

[5- (4U5-%.ﬁab;%t‘i‘b4' ?e#zd‘hsldazol 2-yl)-4-ethyl- P?/rlmldln-Z-yI] -[3-(1-methyl-

enzol m daz pyr i
plpe[lSH‘( S-W)EPEOPBUté}mml? H be nzoim

5 (L I R b SR
methylipperidin:d sl gropy\Haminenet hyl - pyrim di n-2-yl ]-[3-(1-
[5({?{?}35@5\‘?% r{b%r{‘;gﬁ‘rh@a}iﬁ-&%ﬂ%hé%?o%%pyrimidin-2-y|]-[3-(1-methyl-
pipetidiredaoj-pioggAeamireyl ) - 4-tri f | uor omet hyl - pyri m di n- 2-yl

[5- (z% g[ﬁpéﬁw"ﬁa%q&rﬁd L B UL o B RN o BNSRE  -[3-(1-methy-
p.peHdhenm)-mdg,achémaygll )-4-trifluoronethyl-pyrimdin-2-yl

[4- Cl/clL::%utJI]S {TE I5 3/ megt)h)ﬁeﬂ—rl Ib%ngoﬁm?ga)zo%oyl?ypl/nm[Bm—Z-yl] -[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
[4-Cyclobutyl-5-(4,5-difluoro-1H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-methyi-
piperidin-4-yl)-propyl]-amine;
[5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yi}-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
[4-Cyclobutyl-5-(5-fluoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-y!)-propyll-amine;
[4-Cyclobutyl-5-(4,6-dimethyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-methyl-
piperidin-4-yl)-propyll-amine;
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[5-(4,6-Dichloro-1
H benzoi m dazol - 2-yl)-4-trifluoronethyl-pyrimdin-2-yl
W 2003499 net hyl - pi perid in-4-yl )-propyl]-a nP@EUS2007/008216

[5-(4,5-Dinethyl -1

H benzoi m dazol - 2-yl )-4-trifl uoronethyl -pyrimdin-2-yl

]1-[3-(1- nethyl-piperidin-4-yl )-propyl]-a m ne;

[5-(5,6-Difluoro-1

H benzoi m dazol -2-yl)-4-trifluoronmethyl-pyrim fji n-2-yl
[5-(4%bfrﬁ%{thﬁ-%b%&'irﬁgé'z&'-ﬂyﬁi&’-'prg;Sﬁfp%%ihfn"i‘ﬁ'ly'ﬁ?[s-m-methyl-
piperidﬁbwwimd:plw-aknigeyl ) - 4|-i sopropy! - pyri m di n- 2in 1-13-(

- met - piperidin-4- -propyl|l-amne; [ 5-(1

4 Ef e ir et o Dbt aRb) e i -t bapethyl-
pipericﬁhmfgz%gjra,pﬂg@mhé; amne; 53 WO 2007/117399

PCT/ 07/008216 [5-(4,5-Dinethyl-1 o
[5-(5+Flyerer dimetd-d H-bepzgintidazelr2ryD-4-isoprepylapyrsnigin-2pilbEs-(1-

VvAb et - s ne;  and pharmaceuti cal |
methgggfge?lg%r?—)et %EP@M}]H%'?@) . 18. Apchem' cal enti tz as
[4-MQI@M-Edé-ﬁnﬁﬂwl~éliHrb@nzqmdeml-gﬁﬂl)epwﬁBitﬁirwé’l-ylb[ﬁ—(‘t-ynétbyla

; DURC - a (1) or a pharmaceutically

plpe@g@g’g?ggﬁ@@'g%ﬁ%’ said compound 5 of Formula (I).
[5-(1 HBerzq@mid azal2iyl) b matbyipogirhidim- 2k yi}-[3-( Batéthgl-piperidin-4-yl)-

' ., disorder, or nedical condition nmediated by
pmpﬂjéﬁﬁﬁg‘ne H4 receptor activity, conprising an

[5-(5lfiexd-il Mebermmaimidaaui-2ayi) denmthylns ringieit-298)- B (Behdthpim

. C rrp_up_ds ofI Formula (1): .. RL NX1=xz R R2 R3 + NN
plper@ngjy)weykaﬁm% N R11 10 wherein each of RL 4 is
3-(1im idi 1) -t ethod-glak i nyl,
ey £, S ST e
benz¢ %P%ZQI-RW‘):PY@P@'@]?—M%WP?: - S2C1_4al kyl ,

(5= _q{ AL imf - in-2-vil-[3-(1- -
O, o A TG 2 o
piperigHerdeyi-rapyi@iBear e each i ndependently H, Cl-4al kyl ,

-G eRASHE - Ofotkol AL AR s -
methyl-pipenidicgdyibpeomgl-amingty |, propyl ,
[5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yt)-4-triflucromethyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(6-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-trifftuoromethyl-pyrimidin-2-yl}-[3-
(1-methyl-piperidin-4-yi)-propyl}-amine;
[5-(4,6-Dichloro-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yi)-propyl]-amine;
[5-(5,6-Difluoro-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Difluoro-1H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
[5-(1H-Benzoimidazol-2-yl)-pyrazin-2-yl]-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
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10

16

20

25

i sopropyl, -CF3, cyclopropyl, or cyclobutyl; 20 nis 1

or 2, Zis N, CH or C(Cl 4alkyl); R6 is H Cl_6al kyl,
woroomanseycl i c cycloal kyl; R8 is H or Cl_4al kp¢T/UR®07/008216

and R10 are each independently H or Cl_4al kyl; and 25

R11 is H or Cl-aal kyl; 54 WO 2007/117399

PCT/ US2007/ 008216 pharnmaceutically acceptable salts

of conpounds of-Fornmula (1), pharmaceutically

accept abl e prodrugs of conpounds of Forrmula (1), and

naceut i |y active metabolites of conpounds of
[5'(&5?‘?{5?%&(&)1 .ﬁeée'\ﬁ%f?'")é\d FRIrdribragar2-ydigd drretyl-piperidin-4-yi)-
pro@dFamhetgaric® cl ai m 19, wherein said at |east one
.S selected from [5-(5-Fluoro-4-nmethyl-1

agent
phaF@'ﬁ@ﬁ'ﬁ%ﬁWﬁﬁﬂP—T@b'ﬂ&)&lt&t t@8fi - pyri midin-2-vyi]-[3-(1-

nmet hyl - pi perid in-4-yl)-propyl]-am ne;

[5-(4,6-Dinmethyl-1
18. kﬁeﬁlz@mmaﬂ@m}/y as gefinadrivchaim pywhetainsait ghérmical Ehtity is a

conf[?ig%go':fﬁ*&‘?ﬁ&l%'(ﬂe@'h% bﬁ%g%bééa&}@" d¢teptable salt of said compound

uor o-
of Fpmpelez@).-ni dazol - 2-yl ) - 4- et hyl - pyri mi din-2-yl]-[3-(1-
nmet hyl - pi perid in-4-yl)-propyl]-am ne;
[5-(4,5-Difluoro-1 o
19. H we?hmmcm_z?a{ Ezm;?osﬁidmfd”rl)tl'eaitwd Hdiese; Widorbiér, Gk edical
con?%i_gﬁ L{ng@fﬁ?%h{;;ﬁstfn%nél%r r%pc)épldraargtir\]/(iety, comprising an effective
amddrbef z0isastared agent deldctaatifoth-dorhpolflPoRFskhulaf; 1- M
ethyl - piperid in-4-yl)-propyl]-am ne;
[5- (4, 6-Dif] uofo-1 ot .
H- benzoi mW¥azgb=2-M| ) - &#et hyr> pyri mdin-2-yl]-[3-(1-m
et hyl - pi per - 4‘pr | ] -Rithe; R @
[ 5- (4, 6- DiRBtT hyt - IN N —
H benzoi ni dazoR? 2- VI ) - 4- met hyl - pyT&ni dNnRD- y| | - met hyl -
[3-(1- nmethyl-p iperid i n-4-yl )-prb‘ﬁg)h] - am ne; ,

=(4,5-Dinethyl -1 ~
Whekfﬁgeqio_i m dazol - 2-yl)-4-ethyl -pyrimdin-2-yl]-nmethyl-[

eaclyof B4 neﬁrrqﬁlbpe;rictN\IWMJ G-4alikyl) Qprsalkenlt, a4 Kkynyl, phenyl, -CF, -
e \ ugha- ‘
VLA, 05 PF st nsFCpsaloh IR oS QuGration
-+ pal kgl FO{D)pheyly),-IC(OIRRPR® AT O,08;alkyl, -CO,H, -C(OINR®R?,
0&3[}‘3@@ uor o-5-net hyl -1
' m dazol - 2-yl') - 4-propyl -pyrimdin-2-yl]-[3-(1-

wiesraid RBiaper RBare éaith JindésenddrtRMNe; salkyl, or Ca-zcycloalkyl;

one of X' and X? is N and the other is C-R%;
where R® is H, methyl, hydroxymethyl, dimethylaminomethyi, ethyl, propyl,
isopropyl, -CF3, cyclopropyl, or cyclobutyl;

nis 1or?2;

Zis N, CH, or C(C.4alkyl);

R®is H, Cy.salkyl, or monocyclic cycloalkyl:

R®is H or Cqalkyl;

R? and R"® are each independently H or Cq_alkyl: and

R™is H or C,alkyl;
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[5-(4,5-Dinmethyl -1
H benzoi m dazol - 2-yl ) -4-isopropyl -pyrimdin-2-yl]-[3-(
waz0etiimgby p i p erid i n-4-yl)-p ro pyl]-a mPCTUS2007/008216

[5-(4,6-Dinmethyl-1

H benzoi m dazol - 2-yl ) - 4-isopropyl -pyrimdin-2-yl]-[3-(

1- et hyl - piperidin-4-yl)-propyl]-am ne;

[ 4- Cycl obutyl - 5- (4, 5-di methyl -1

H-ben20| m dazol -2-yl)-pyrimdin-2-yl]-[3-(1-nethyl -

er| ropyl ] -am ne; 55 WO 2007/117399

pha %ﬁ%ﬁ ?%g)ﬁi%'e[sz@ lteyrf|copnipguinds phFgavia (1 mbharmaceutically
accéilatbglﬁzgtclfﬂr:d of camﬁrdmw%éopyl féﬁ#&‘rﬁhl% O, bnbibHak Bk any active
metgw(tés mf mwnﬁg thfylFOIInula (I)

H benzoi m dazol -2-yl)-pyrimdin-2-yl]-[3-(1-nmethyl- p

i perid in-4-yl)-propyl]-am ne;
20. [ 4AgybeshaesUtics) centdosgian aecmrdmg talclaim 19, wherein said at least

I di n- 2-yl 3-(1-
Onengé%@g%g?gag%lrﬂ%gyl) ) mr;: Ioglyl i nam ﬁe] e

[5- (Q—Eu@o%mmpykmmr&mmmma‘wm -methyl- pynmldln-2-yl] -[3-(1-

din=2-yl]-T3- t hy
mef“‘?'ﬂﬁ?éﬁb Q%yﬁ”fpkfﬁgw o her [5y(]4 et hyl - n
[5- (4—6h9|nzethm-mlaztménzblmlidazﬁl-lzﬁylwl-nﬁmylfﬁﬁinﬁidRT-ZNII 133¢1Ciethyi-
rid in-4-yl)-propyl]-amn

plpelng 'ﬁf‘l’x}f Eée W-2Mi o- 4- met hyl - 1
[5- (eﬂanam-métayloi Hibrég{pzﬁrfl%r%@rl]-gtﬁz 4= Mblheh?pgfuhgﬁﬁg%vms_-q-

eridin-4-
metlﬁyl H?B?’Wi‘ﬁﬂi)tﬂ’mﬁy \Hanaine; sopr opyl - pyri midi n-2-yl]-]3-(
[5-(415- mhbv& P!-béw;!m%sd&é}ﬂwwﬁ%‘?w&pﬁw&% -2-yl]-[3-(1-methyl-

Plpehd cﬂmmﬁyl) pyrlmd|n2yl] [3-(1-nethyl -

> <4&5%§m%r&r e s Roimico: S e
ptpeadﬁyﬂ )ﬁ)—pmﬁyﬂrammajl) propyl] am ne; [5-(5-Fluoro-1
[6-(4 tﬁ%ﬁéSHTHe” ﬁ&%soéi-ﬁlgIl%weglﬁqrrllrényrgrlugm-zyylﬂ [3[ ?1 _tlr\nyl-
plperldm( 4-waeptqdyl]mmme

R e T TR T
methyi-piperidint4- Bl)tgtbpw J-amine; 4 i

[6- (4}#{@ ?byl ‘53 Zk@ngurﬁ ({ﬂzo Z@flbésgtﬁyl;ﬁynﬁm@r:n-z -yll- Jme[thyl( -[3- (1-
metﬁﬁwﬁe@hm-9rybrapym}abmﬁe

dazol hyl di n- 2- 3-(1-
- St b el 2oy Uy ein 2 5 iy

piperidin-4-yl)-propyl]-amine;

[5-(4-Fluoro-5-methyl-1H-benzoimidazol-2-yl )-4-propyl—pyrimidin—2—y|]—[31(1 -
methyl-piperidin-4-yl)-propyl}-amine;

[5-(4,5-Dimethyi-1 H—benzoimidazol-2-y|)-4—isopropyl-pyrimidin-2—yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[5-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclobutyl-5-(4,5-dimethyl-1H-benzoimidazol-2-yl )-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
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[ 5-(5-Fluoro-4-nethyl -1
H benzoi m dazol - 2-yl)-4-trifluoronethyl-pyrimdin-2-yl

W 2003417339 net hyl - pi peri di n-4-yi) - propyl ] - am nepPCT/US2007/008216
[ 5-(6-Fluoro-4-nmethyl -1
H benzoi m dazol - 2-yl )-4-trifluoronethyl-pyrimdin-2-yl
]1-[3- (1-nethyl-piperidin-4-yl)-propyl]-am ne;
[5-(4,6-Dichloro-1
H benzoi m dazol - 2-yl ) -4-trifl uoronethyl -pyrimdin-2-yl

-1 3-(1- thyl.- pi Ld in-4-yl)-propyl]-amne; 56 WO
[yt 5 0 oI RS o b it b DB AL (1 rmethyl-
piperidiedzyl)-propyipaning] ) - 4-tri fl uor omet hyl - pyri m di n- 2-yl

VLo bi meri di nedevi) - 1-5" m ne:
[5'(%15["?%(%4-&1”%&\){1/;9 Bﬁéggzréir%ligazAfol-yZI-g/l)Ppry?IJ%d!n-g-yrlr]l[%?(’1 -methyl-
piperidae-azg)-ir Phrdngi ) - 4-trifluoronmethyl -pyrim din-2-yl

[ (t%l net hyl - pi peridin-4-yl)-propyl]-am ne;

[4-C%y§_c§f34.|’ -Pi(p1flugrerdtmethyl-1H-benzoimidazol-2-y1)-pyri midin-2-yl]-[3-(1-
HIA- =2 Wl s d.sopropyl -pyrimdin-2-yl]-[3-

metﬁlﬁPﬁst g%&’?‘ﬁ’.yﬂ%’“{‘/’]‘% pPop)F/)%/] g?/n Ine; I[5-(1y F-Ls

[4-Cycinbnivir ori 48z dimehy |- Hyvereeniimidazll 2- Y13 pliriinka-y ] 3RS Emethyl-

indridi a4V s RiRRY: L zam ne; [ 5-(4,5-Dinethyl -1
p'péh’é’*é@ﬁ‘z‘%mb Zlg?%‘{i-?/l )- pyrazi n-2-yl ] -[ 3- (1- met hyl - pi per
[5-(4.6'rmw?etWH Hpioerpmtiaﬁm?e-gimd%mmf-ﬁggma?ihf@yl]%{s-(1 -methyl-

. C t.ao _S. 1er eor . . net nod O reating a
plpe@@@f_gﬁpbﬁ?@a%%ﬂ?’rom or di agnosed with a di sease,
[4-Ethyd6-(ffluomm-4raditoml1 H-bediz@iWﬁaﬁ@@@Q%&rﬁMidﬂ%—_@tﬁﬂ:{l@ -methyl-

t or tivity, 5 conprising admnistering to a

P‘pegéﬁf'ggﬁﬁﬂf’w s@MYCsuch treatment an effective anount
5-(SFluirolbasdtr agsiHoi £05. ] i
[ (qu e AW?EH PRI 201U 0ER BRSBY MY fine2 yg-13-(1-
methylrpipeadiad-M)pQPi-emifger ei n each of R1-4 is

N Ll al i G2 Aakkyny]
ey G o iaend R PR e
piperigirdMh)-RiAPY-antyes1 - 4al kyl , - SCRCL- 4al kyl |

[5-(rHEES i ﬁié}%b?-zj%%EW@@%@N@?{@m@ﬁmwmg rigin-4-yl)-
propg-aAimeRb are each i ndependently H, Cl1_4al kyl, or

[5-(6 BRI A Blef¥bimidazol-2-y1)-4-methyl-pyrimidin-2-ylj-{3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[3-(1-Methyl-piperidin-4-yi )-propyl]-[4-methyl-5-(5—triﬂuoromethyl—1 H-
benzoimidazol-2-yl)-pyrimidin-2-yl}-amine;

[5-(5-tert-Butyl-1H-benzoimidazol-2-yl )-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;

[5-(5-Chloro-4-methyi-1 H-benzoimidazol-2-yl)-4-methyl—pyrimidin—2-yl]-[3-(1 -
methyl-piperidin-4-yl)-propyl]-amine;

[5-(5-Fluoro-4-methyi-1 H-benzoimidazol-2-yl)-4-trifluoromethyl-pyri midin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl}-amine:

[5-(6-Fluoro-4-methyl-1 H-benzoimidazol—2-yl)-4-triﬂuoromethyl—pyrimidin-2—yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine:

[5-(4,6-Dichloro-1 H-benzoimidazol-2—yl)-4-triﬂuoromethyl-pyrimidin-2-y|]-[3-(1 -
methyl-piperidin-4-yl)-propyl]-amine;
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10

15

20

one of X1 and X2 is N and the other is CGRc; 15 where
Rc is H nethyl, hydroxynethyl, dinmethylam nonethyl,
webdoghi173py opyl, isopropyl, -CF3, cyclopropyl, POT/US2007/008216

cyclobutyl; nislor2; Zis N, CH or C(Cl. 4alkyl); R6

is H Cl_6al kyl, or nonocyclic cycloalkyl; 20 R8 is H

or Cl-4al kyl; 57 WO 2007/117399 PCT/ US2007/008216 R9

and R10 are each independently H or Cl4al kyl; and R

is Hor Cl-4alkyl; pharmaceutically acceptable salts

-0 BB SRR IBR AR -2 15

methyhp'rprmtdhm—ﬂi—gdabrqm&]:awrmeS net abol i tes of conpounds of

15-(5, g B oSt pebeoiaidEof A R o e By Epfumidinszay-a-(1-
methlybp(geridiniarg)-promfiPamide; o
[5-(4 5Nl orbﬂd-i%zqg{zhm%{gz?l 2P sobbpyEpYImiding-Yil3-( methyl

Plpeti i BT B ) 4 e A b et d hS

[5-(1 @rﬁwzo',m|g@zolcg1yl)4awa;mp2-yﬂ {1 ametiyl-piperidin- propyl] -amine;
[5- (4%9%&#}!‘%@@%&%&&&'532&%&/ FRraZin-2- M 3-(mathyhniperidin-4-y1)-

enzoi'm da
propyigEnyinepapdrid i n-4-yl)- propyl ] - ami ne;

phar{]fabc{eﬁtéa@ %l:&%?t%glje ?lts ther Cpyrimidin-2-yl]-[3-(1-m

et hyl - pi per|d|n4yl) propyl]-arrine;

5. - D | - : : . : ,
21. L%&ﬁ%@\oﬁ Sttt spoieatspfforing fram;cficiagngssd p4h @ disease.
disorefehybr mg.qﬁe lcbd'dhroﬁ mepligted byl Histaminee:l, receptor activity,
com '*Héﬂ ﬁﬂ'ﬂ‘i‘“!ﬁ%"g §° 71 5ubjectdpired 9f syphyiraagnent ap effeetive
amo[ﬂﬁineént4 at6|@%§ﬁng?@l Ia@eﬁt ¥elecRs PRkl cofipdRinds of Formula (1):

H benzoi m daz1-2 yl')-4-met hyl -pyrimdin-2-yl]-nethyl -

[3-(1- el sipaN i d XBx%- yRy- propyl] am ne;
[5-(4,5-Di rre- 13 )N R‘° 0
H benzoi nRd 1) - %=t hyM o n-2-yI]- et hyl - |

3-(1- methyl-mperidin-4-yl)-p ;( !,Na'rﬁne
[5-(4,5-Difluoro-1 ,
H:. benzoi m dazol - 2-yl )-4-ethyl -pyrimdin-2-yl]-[3-(1-me
Wheﬁﬂ/l p| peri di n-4-yl)-propyl]-am ne;
each of R™ is independently H, Cq. alkyl, Ca4alkenyl, Ca4alkynyl, phenyl, -CF3, -

OCF3, -CN, halo, -NOg, -OCq.4alkyl, -SCq4alkyl, -S(0O)C1.4alkyl, -SO2C14alkyl,
~C(O)C1.4alkyl, -C(O)phenyl, -C(O)NR?RP, -CO,C1.4alkyl, -COzH, -C(O)NRR?,
or -NR®RY;
wherein R? and R® are each independently H, Cy4alkyl, or Cs-7cycloalkyl;
one of X' and X?is N and the other is C-R®;
where R®is H, methyl, hydroxymethyl, dimethylaminomethyl, ethyl, propyl,
isopropyl, -CF3, cyclopropyl, or cyclobutyl;
nis1or2;
Zis N, CH, or C(C14alkyl);
R®is H, C1.salkyl, or monocyclic cycloalkyl;
R® is H or Cysalkys;
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[ 5-(4-Fluoro-5-nethyl -1

H benzoi m dazol - 2-yi ) - 4- propyl - pyrimdin-2-y!]-[3-(1-
woredosiz3pe peri di n-4-yl) - propyl ] -am ne; PCT/US2007/008216

[5-(4,5-Dinmethyl -1

H benzoi m dazol - 2-yl ) - 4-isopropyl -pyrimdin-2-yl]-[3-(

1-methyl - piperid in-4-yl)-propyl]-am ne;

[5-(4,6-Dimethyl-1

H benzoi m dazol - 2-yl ) - 4-i sopropyl -pyrimdin-2-yl]-[3-(

R® arld FE? BYé 2a Ehﬁﬁ&éﬁ’éﬁ%%vwo% égl%@g,,ly,agp,@e 58 WO

2007/ 117399 PCI/'US2
"' ig bl ayGh.oBiYY| - 5- (4, 5- di met hyl - 1

pharrlffak&‘éﬂﬁgélw %%%tagfey ée)l ?ﬁ)rpﬂgbﬂngé Yok iuta _(lsre[gljlyrln'_\aceutically
acceptamyqnlr@dmutg,ﬁl Gf&;qt’Apﬁumhié bﬂEbgnﬂnlaz(i) la]nd[ %h?rpac?uhtlclally active
zQ in me

metagpg{ée% #%&'ﬂ bd%%kﬁr%}/‘gﬁrﬂ}r [ 5- )(/5 FI uor o- 4- ma%/hyl 1

_H-benzmmdazol 2y|) pyrlmdln 2-yl]1-[3-(1-nmethyl- p
22. I[A) B ﬂgl B 4 %I}\QE %5} g?Tngfq9|wp at least one agent is
seledtb@(hlaﬁﬁ-l m dazol 2-yl)-pyrimdin-2-yl]-[3-(1-

d 4- yl

[5- (5{'?{.1@{%4%{35@{)1'1 1§Epgn%$n)gnn§é§cﬁyz-]yﬁmmn§hyl -pyrimidin-2-ylJ-[3-(1-

di n-2-yl 3- (1- et hyl
e B by 111 2 ) (8L e,

[5-(4 rﬁr 'Serﬁ@myhnw&@@nzqnydazoi Z}Vbrﬂfmqiwh-Wrdntdnﬁ!—Zyyl]-{Q‘-(S‘rMetﬁyl-
| |

p'pefF* AT PR aspSing: Y ) P iy 1%

_(Sﬁllb@m)zﬂhmetﬂafk-dH—-!Zelyzc)lTrp@azohmyhﬁﬂ%d;ﬂ\yélf@r(rﬁmdr hy{]h tgl, (1-
am ne, uor o- net
methﬂ@?ﬂt@hﬁﬁ?}ﬂb?o@}ﬁ% 'JAF 'i sopropyl -pyrimdin-2-yl]- %/3 (
[5-(4,5-Difieiong! Hpbpearoithidazdk-3y) - prestili-p@iknitin-2-yl]-[3-(1-methyi-
IXE S){)I 5- £4 nmet hyl -1
p'pe'{ﬁf%en% HoRY FBMBEN Y - pyri mi di n-2-y1]-[3-(1-net hyl -
[5-(4, ISI-IDEPhemyn-‘I H—Méhz&hﬁ@é{idl-zim)ﬂﬁmetﬁyﬁ ;ﬁylnm'dm-z m [3-(1 (netm/l-

}a‘ nzoi m dazol - 2-yl ) - 4-net hyl - pyri'ni di n-2
piperidin; YISPﬁ%‘PY' amuaeyu propyl ]-ami ne; [5-(5-Fl uoro 1

[5-(4, G'Ibﬁfl@xé%ml-ﬂ%ﬁbo@mﬁhiyl“z y@tzmlixetﬂﬂ %g]lﬁ“cﬂn ZyhadArhdml-

plper[dyﬁv(&yl B perl-glrrg@m di n-4-yl)-propyl ]-[4-methyl -5-(5-tr
(5-(4, B‘;dr)glglét?\n?ggg%l}) %zé'hldazol-z 1) nr_'rf_tr)wl] pysimidin-2-yll-methyi-[3-(1-
methylgpipgridisn-4-yiupsdpyll-amine;

[5-(4, #cg%mgm gtgr?é’ﬂazcﬁﬁ@ﬁh)z’!@ @Y é&ﬁ@ﬂ i hediifa A
methyl-piperidin-4-yl)-propyl]-amine;

[5-(4,5-Difluoro-1H-benzoimidazol-2-yl »-4-ethyl-pyrimidin-2-yi}-[3-(1-methyi-
piperidin-4-yl)-propyl}-amine;

[5-(4-Fluoro-5-methyl-1H-benzoimidazol-2-yt)-4-p ropyl-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-isopropyl-pyri midin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
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[5-(5-Chloro-4-nethyl -1

H benzoi m dazol - 2-yl ) - 4-net hyl - pyrim din-2-yi]-[3-(1-
woredosiz3pe peri di n-4-yl) - propyl] am ne; PCT/US2007/008216

[ 5- (5- Fl uor o- 4- et hyl -

H-benzoinidazol-2-y|)-4-trif|uoronethyl-pyrinidin-2-y|

]1-[3- (1-net hyl-piperidin-4-yl)-propyl]-am ne;

[ 5-(6-Fl uoro-4-nethyl -1

H-benzoinidazol 2-yl)-4- trlfluoronethyl pyrim din-2-yl

-13- (1- pi peridin-4-yl)- yl]-am ne; 59 WD
dz&m%ﬂ?%éé W%Qib@wl@@mmdqm@m—mmdtbra-yl] -[3-(1-methyl-

plp#&qﬁmgbjﬁrggﬁp_bn% -4-trifluoronethyl-pyrimdin-2-yl
i di n-4-yl)-propyl]-am ne;
[4- cqbptBL @(ﬁ;_ﬁ—ﬁﬂtm;o 1 -benzoimidazol-2-yl)-pyrimidin-2-yI]-[3-(1-methyl-

p'p%%ﬁﬁ%?b@ﬁg%g%"% aYi)-4-trifluoronethyl-pyrimdin-2-yl

be ridi n-4-yl)-propyl]-a min e;
[5-(P8=lg6ros4-Dhéthybr bl-kenzoimidazol-2-yl)-pyrimidin-2-yI}-[3-(1-methyi-

: i i |-2-y])-4-trifl t hyl - i mdin-2-yl

pipdE M BOBATR AL, T o syl propylloa mnes

[4-Gyeldbutg-Bi(5luamro-4kmethyl-1H- benzonrrudazol 2-)al)- yr;mwih]n-z[-yl] J -(1-

' nzoi,m i sopro rimdin

me'iﬁkyfrBPﬁy'P'“'g'égPr%P%%’Z"%) Brogzl ] pZ\m ne; [5- ()1/

[4- Oyowmtm-m(d&almaﬂwl )IHPNél@Zdlﬁn&%l-]Z—{/ﬁ—'dyﬁnﬂBIrhﬂyI]F{Bp(qtmethyl-
%__dﬁgg%?l‘amne 5- (4, 5-D net hyl -

p'pff-'i-' B, ¥iRraRYbRmIng] ) pyra2|n2yl] [ 3-(1- mathyl pi per

[5-(4 $-DirfieiHy)-1 mbeﬁib&nnaakaez XQMpFHWIWIﬁHBIrQQ (RJI]Y[S (1-methyl-

acceptable salts thereof A met hod accor
p”’?)ﬂif‘?ﬁ‘i’i Propydi-aminene di sease di sorder, or rredl cal

[4-5199@51(5%0&@-4 métﬁsmin Iszoﬁn%é of2 R} ﬂﬁﬁ%gligg(ﬁ-%ethyl-

claim21, wherein Gase, drsorder’ or me
p'PQ)’%ﬂT"t‘Y'M"PBV‘k@M!ﬂGed fromthe group consi sting of :

[5- (gfﬁlbémmlrﬂééhﬁhﬁ%gﬁ mid&d1SS- ghm %?6&@ ao}énmndm-z-yl] I3-(1-

mat ol o dISI‘ ers, auto
memhp}p@ndm-%ylbprqmdbanm i mmunodefi ci ency di sorders.

-t R P EeB e 8 2 Bt 2R Pl ety
pipeﬁrile'm4r-lzllr)-lpea<o|?msrl]-aa;'a;hlanclcaj:> dr ya?l%ir C)ghr oni ¢ obstr gﬁtﬁ:;}lo
5B P ST H ) Tiagh Y iRy L vk GpE o rcim-4-y1)-

prog¥paases; colitis, Crohn's disease, ulcerative
i uritis, itchy skin, atopic

[5- (53‘1'5'&%4‘%8- Hﬁ? dramidazcl2-W-demettimvimidine it i-giethy-
p,pé}mhmnympv@py@anﬂgéal polyps, allergic rhinitis, nasal

[3- (1 MethylS g!p%rn%?r?-ét-yl) -propyl]-[4-methyl-5-(5-trifluoromethyl-1H-
benzoimidazol-2-yl)-pyrimidin-2-yl]-amine;
[6-(5-tert-Butyl-1H-benzoimidazol-2-y!)-4-methyl-pyrimidin-2-yl}-[3-(1-methyl-
piperidin-4-yl)-propyil-amine;
[5-(5-Chloro-4-methyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
[5-(5-Fluoro-4-methyl-1H-benzoimidazol-2-yi)-4-trifluoromethyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(6-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-2-ylJ-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
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156

20

aut oi nmune thyroi d di seases, immne-nedi ated di abetes

mel litus, lupus, Masthenia gravis, autoinmmune
woewrapsbhi es, Quillain-Barre, autoi mune uvei PCEUS2007/008216

aut oi mune henol ytic anem a, pernicious anema,

aut oi nmune 20 t hronbocytopenia, tenporal arteritis,

anti - phosphol i pid syndrome, vasculitides, Wegener's

granul onat osi s, Behcet's di sease, dermatitis

her pet iforms, 60 WD 2007/117399 PCT/ US2007/ 008216

s EFBRE T okl b 21 -1

metRgIPMPEritirs4- ,r;y chitis, autoi mmune di sease of
ﬂgﬁgdrenal y’!)-'fl %Qéosn tis, dermatomyositis,

[5-( édatfmfaah h‘r%@%ﬁ‘fﬂ yll)ﬁlstrtﬂglor@pgtlug+nyrln$dlralﬂdlll -[3-(1-
- ] nmet hod according to claim
met |0;§£E)82crj£nl ﬁ;snﬁ IQ{j)“?gease "di sorder, or nedical

[5- (%ﬁrfafﬂupd?r1||‘§b§a2@lmld62¢lr2ﬁyl)-%lﬁfhxrgymgbylipmlmlﬁ|r:j-2]:yl] [3-(1-
ruritis met ho or
metﬁglo(ﬂr)gﬁlliﬁﬁ ﬂ}f?,%%?,ﬂea %r’gcept or activity, conprising
[5-(4.6- @bﬂposmﬂg-l besraimidazti-yhebisopropd-priridireQtyl1LEs-(1-methyl-
RN | east one agent selected froma conpound
P*Pe@ﬁo-%ﬁpg, Ma%w NXL_ X2 R6 R2 R R9 RI0 R3 R4 H
[5-( B &Rfzolmiddm) @y -pgedizin - m'[ﬁluﬁ—?néthQEEFb@ﬁi@m I4@};—'propyl] amine;

(545 Rheh "E:ﬁz bé@ﬁl‘gﬁ“'dﬁﬁgygf n%;ﬂ-yﬁ) Vil S€1-meihypiperidin-4-yi)-
propyﬂéﬁ)ﬁie dgikyl, -S02C1. 4al kyl, -C(O) Cl-4al kyl,

| 0) NRaRb, C02C1 4al kyl , - CO2H,
Phaf%ﬁ%‘ﬂ!@% 80%§amﬁﬁﬁﬂe Bdin Ra and Rb are each

i ndependently H, Cl. 4al kyI or C3-7cycloal kyl; one of
X1 and X2 is N and the other is C-Rc; 20 where Rc is
23. H, Aetiod aRgaIdRg He Elejm, 2 tiwkerein the diseasky tisoedéry or medical

yl, -CF3, cyclopropyl, or cyclobutyl;
cond%lelg)fé mfldnﬁﬁ‘@%@ﬂ N, CH or G(CL-4al kyl):
24. A method according to claim 21, wherein the disease, disorder, or medical
condition is selected from the group consisting of: inflammatory disorders,
allergic disorders, dermatological disorders, autoimmune disease, lymphatic
disorders, and immunodeficiency disorders.

25. A method according to claim 21, wherein the disease, disorder, or medical
condition is selected from: allergy, asthma, dry eye, chronic obstructed
pulmonary disease (COPD), atherosclerosis, rheumatoid arthritis, multiple
sclerosis, inflammatory bowel diseases, colitis, Crohn's disease, ulcerative colitis,
psoriasis, pruritis, itchy skin, atopic dermatitis, urticaria, hives, ocular
inflammation, conjunctivitis, nasal polyps, allergic rhinitis, nasal itch, scleroderma,
autoimmﬁne thyroid diseases, immune-mediated diabetes mellitus, lupus,
Myasthenia gravis, autoimmune neuropathies, Guillain-Barré, autoimmune uveitis,
autoimmune hemolytic anemia, pernicious anemia, autoimmune
thrombocytopenia, temporal arteritis, anti-phospholipid syndrome, vasculitides,

Wegener's granulomatosis, Behcet's disease, dermatitis herpetiformis,
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15

20

25

R6 is H Cl.6al kyl, or nonocyclic cycloal kyl; 25 R8
is Hor Cl-4alkyl; R9 and R10 are each independently H
worooZiizad kyl ; and R11 is H or Cl-4al kyl; andrer/saton7/008216
of a conpound of Formula (1). 61 WD 2007/117399
PCT/ US2007/ 008216 28. A nmethod according to claim 27,
wherein said at | east one agent is one of:
[ 5- (5- Fl uor o- 4- net hyl -
H benzoi m dazol - 2-yl ) - 4- net hyl - pyrim di n-2-yl]-[3-(1-
met hyl -pipe rid in-4-yl)-p ropyl]-ami ne;
penyrhigus gulliaﬁlgt Mgtl'lglp, primary blllary cifrhosis, autoimmune hepatitis,
k r
autde'hﬁﬁl]:t ynl?é’ g?.ﬁg% n&ﬁﬁs rbs'ndlxrfge&flﬁtlsméu'tm{]ng ‘ddadSof thedrenal
glar{osppﬁtrﬁthlardemmyqsntns spondyloarthropathies, ankylosing

t hyl - imdin-2-yl]-[3-(1-
sl 3T SR RERE DByt ) o ne: [5- (4 5D 111 u
oro-1 Hbe nzo i midazol-2-yl )-4-methyl-pyri mid i

26. [ 5%( ﬁ\%h@ﬁ&:ﬂ&ﬁ ¥o cléjmpf{ here|n¥he)d|§e o%y dlsor(q]er or medical

contiitibens eeféctad dfora: \dliprdy, MRthmh; aMtdimintine disddsek3and phuritis.
et hyl - piperidin-4-yl)-propyl]-am ne;
[5-(4,6-Difluoro-1

27. H taeﬂféthaa d@.zmad%jé‘tmg Hrsfaahmé HPYéd:éEthl- ac@vw ]C'O[”gbr(s]rn@

hyl- p i peridi n-4-y ]-a mi

, expPgngmlgtamlﬁgtmyrecpptor to an e?fectlve amount of at Ieast one agent

I- di n-2-vyl t hyl -
seléété@ﬂ%?r'\ @&ﬁfﬂbgﬁ%yh&n{mg ¥ )py:) :r gnpy:? amyn]e met hy

[5 (4 5- Di met hy'-
H-benzmma N) 4¢1g>t2hyIRﬁpyr|md|n 2-yl]-nmethyl -

3-(1- nethyl - H - 4w - prepr? | - &t ne;
[5- (4, 5- Di k¥GONe- e \LM 2
H-benzoi m dazolge2- Y1) - 4- et hyl - py¥-+&i di p-&'YI1]-[3-(1-ne

thyl - piperidi n-4-yl)-propyl]-am ngt'n ,
he&g.— (4- Fl uor o- 5- net hyl - ,
¥enzoi m dazol - 2-yl ) -4-propyl -pyrimdin-2-yl]-[3-(1-
eachHRJfIRM l@'lﬁ@ébéh@eHﬂWH) ALARY], ICAEIRENYI, Cysalkynyl, phenyl, -CF, -

&O&‘em@wwﬁa& oM.y D142k Syplky- SO nealiyh 1SPCiaalkyl,
!arkyP' @ﬁbp;_%@nﬁ Yo Leailt§alkyl, -COH, -C(O)NRPRY,
ﬁ%lmdazol 2-yl)-4-isopropyl-pyrinidin-2-yl]-[3-(

%nﬁa’arﬁ’d P?ér% f%o% Dﬁld)epﬁﬁﬁg%ﬁyl H8"Sikyl, or C.scycloalkyl;

cl obut
oneldfo€nand X darband tlye)otlpgrrlsrﬁ?-cﬂi% 2-yl]-[3-(1-nethyl -

\Bhgreer hd'lgHA' rXét}'lyPrh%\(oiyrﬁgghy? dimethylaminomethyl, ethyl, propyl,
isopropyl, -CF3, cyclopropyl, or cyclobutyl;

nis 1or2;

Zis N, CH, or C(C14alkyl);

R%is H, Cisalkyl, or monocyclic cycloalkyl;

R®is H or Cq4alkyl;

R® and R"® are each independently H or Cq_salkyl; and

"is H or Cy4alkyl;
and a salt of a compound of Formula (l).
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[ 4- Cycl obutyl -5-(4,5-difluoro-1

H benzoi m dazol - 2-yl)-pyrimdin-2-yl]-[3-(1-nethyl -
wW@REenison- 4-yl ) - propyl ] -am ne; [5-(5-Fl uor o- 4PeeUR3007/008216

H benzoi m dazol - 2-yl ) -pyrim din-2-yl]-[3-(1-nethyl -

pi peridin-4-yl)-propyl]-amne; 62 W 2007/ 117399

PCT/ US2007/ 008216

[ 4- Cycl obutyl - 5- (5-fl uoro-4-nethyl-1

H benzoi m dazol - 2-yl ) - pyrimdin-2-yl]-[3-(1-

28. ”Et thﬁé@%; gﬁlﬁg%%%glﬁgéﬂs\%ére%n Sgld at least one agent is one of:

[5- (ﬁmmmmemybn HebghoiRid #8149 ??gr ?Hftr%{(%o e @S _blllyn-[s -(1-

metﬁﬁ"g‘g'hlfglpnm ga\)z%%m%yﬁp%mm%?]og; pyrimdin-2-yl]-[3-(1-m

[5- (ﬁBtWéitna?/ilwy??gﬂé%%}rgaézdlrﬂgwin@myﬂepynmud|n-2 ylil-[3-(1-methyl-

p'péff%ﬁzﬂ?‘ﬁf%%\ﬂbﬁm%/l) pyrimdin-2-yl]-13-(1-nethyl -
o b RO AT -l iR i -
methyl- m@pﬁgm-ﬂny@epﬁqml]ramqul ) - propyl ] -am ne;

T e s ey e 2k -metny-
plpepidpkﬂndb-pmpw}amezpyl ]-am neI [5-(1 ; 3 (1

[5- (4"? gl ?ﬁét%pz% %c}azo&-%&%ﬁ-n%ﬂgyrﬁld rgﬁgﬂ]—]%% m_ertnhyl-
p|pe||4dire:4,z3d) m@ap@%ﬁyl )44 met hyl -pyrimdin-2-yl]-[3-(1-m
-5 Rk PBehtimitR R YD Bl e 2y snathy -
piperitiin+anapprdpyl-dmihe; ge?émt g1r ?aégl 2- yl )-pyrim

[5- (@Eﬂﬂﬂﬁ%%@&é nZ?'&pqaszﬁey Ity ylmydlmﬂdm-?+w}—|[rtetmw—[aw(1-
methkbigen@hpﬂyl)?brﬁp?ﬂé%r)nn%‘ opyl]-am ne;

| or O-

’Lﬁ Hﬁhmlrudmn@m%w%ﬂMF@fbylr-Dmelan-yleét&y( mB-(1-

e iy oo

[5- (%@ﬂu@tqﬂ'l Hab@‘hZCﬂnWQZCﬂ-Z-VDf‘“ -etbryb ptimidineB-yI1 B A amathyl-

el Ao ibgifcs 5 3 1) propyTam e
[5-(4-F luena &i-medaylet H%aﬁzbfrﬁ:dazaf-bw-nrmbby]prmndmQ-m@s.xk-
-am ne;

me”i%l ?ae%&aﬂp_xﬁ B)_['ﬁ)e“ di n-4-yl)-prop

[5- (%mmhwﬁﬂ-zxainz&mid)azéi-tztyl)‘-hll%;@r%&hﬁ}/nWrﬂih@—?i]—r[S—%’l Yhethyi-
pipe |d£1-4 S/?)-propyﬁ mi%epe” d Tn-4-yl)-propyl]-amne;
[5-(4,6-Dimethyl-1H- benzo:mldazo|-2-yl)-4-isopropy|—pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclobutyl-5-(4,5-dimethyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl}-[3-(1-m ethyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclobutyl-5-(4,5-difluoro-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Fluoro-4-methyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;
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[5-(4,5-Dinmethyl -1
H benzoi m dazol - 2-yl)-4-trifluoronethyl-pyrimdin-2-yl
WO 2003A(B99 et hyl - pi perid i n-4-yl)-propyl]-am nBCT/US2007/008216
[5-(5,6-Difluoro-1
H benzoi m dazol - 2-yi )-4-trifl uoronethyl -pyrimdin-2-yl
]-[3-(1- nethyl-piperidi n-4-yl)-propyl]-a mne; 63
WO 2007/ 117399 PCT/ US2007/008216 [5-(4,5-Difluoro-1
H benzoi m dazol - 2-yi ) -4-i sopropyl -pyrimdin-2-yl]-[3-(
L |z Pi 16 in-4-yl)-propyl]-amne; [5-(1.
-Gl 5 BB - SR R e P2 - i 2 yid3-(1-
methyli-pipérigin-4-piepsdpyilaarimes; [ 5- (4, 5-Di et hyl -1
H benzqim dazol -2-yl ) - pyrazin-2-yl]-[3-(1-methyl -piper
[4"%y8f%ﬁ-“iﬁ§r‘[f%‘?»%p&8ﬁ3h¥': rRRNZoimidazal-2syl)-perimidin-29(1-[3-(1-methyi-
pipegidaiiodl-ppspyiL-dntied.ect ed from
js-trifluoronmethyl-1

5‘{-8@4’6-% 101 o
[5-( R B Rpnzaimidazol 2yl propyi-pydinidia-2-yl -8 I {rbethyi-
. L . . . i | _ | _ i ’
p|pegatdznh¥é{lﬁ38ﬁjyyd?@1ﬁyn%t ﬁ;lomrgl ]pe?imdimra]- 4-yl)-propyl am no
[4-E]h (flgpra-4-rppthyt-1 H—bbemin'iidiazkazmblb-p@r'midhﬁmyﬂl-iﬂ-ﬁ-methyl-
plpehéi)en:z%?n%é#ngﬁjl ) - 4-net hyl -pyrimidin-2-yl]-[3-(1-m
[5-(&=Fluaro-4mashyldi IrI-t_tbrlyzlo)mim‘aztp%ﬂ-yl)iiriiB@propyl-pyrimidin—2-y|]-[3—( 1-
-(.4- (o) - Uor one -
o D BV BTt 1 oy ain-2-y11- 13-
[4-MetindiS(4-musthgt-1| H-bereotmid azarzogy o rithi Oyl [3-(1-methyl-
ipehﬁrn(é: h| %r 0- (_Srfnl uoro-1 S
P Pen?l |?ﬁ(§’ggoﬁ’-ﬁlﬁzl )-4-methyl-pyrimdin-2-yl]-[3-(1-m
[5-(1ét- hideizotl2 . idinm-0e.r30%- | :
o dasor 2 31 dorer BAVREAR
PropytiMiN€si peri di n- 4-yl ) - propyl | - ami ne:
5-(5LEl A+ -2-y1)-4- -pyrimidi
o ibenzn mceol 9ot 2SOV 2 Y eyt
PiPeRdinA-yDRreByIIAmIng y | ) - pr opyi ] - ami ne;
e o YD PRV RStV RO Y18 1. e
benthlfylpdaz'gl-@eyla-@yrinﬁdi;nl-awﬂfajp'yie]; - am ne;
o e RS B WO mairy-grimis 2o Ay iy
Piperdingt-wt)-propyljaminepy| ] - ami ne;
|0 | /.5-(4- et hyl -
-5 e e Bl A g P vy H3-(1-
methyi-pépa‘r}diimMAyly-:p}epyI]jagﬁﬂae;am Rel; .
- Cyclopr - 5: - Q1 et :
56 R R LB S iy RE A A tfiyorpmiethyl-pyrimidin-2-yI} [3-
(1-methyl-piperidin-4-yl)-propyl}-amine:;
[5-(6-Fluoro-4-methyl-1 H-benzoimidazol-2-yl)-4-trifluorometh yl-pyrimidin-2-yl]-[3-
(1 -methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,6-Dichloro-1 H-benzoimidazol-z-yl)-4-triﬂuoromethyl-pyrimidin-2-yl]-[3—(1 -
methyl-piperidin-4-yl)-propyl]-amine; :
[5-(4,5-Dimethyl-1 H—benzoimidazol—2-yl)-4-trifluoromethyI-pyrimidin-Z-yI]-[B-(1 -
methyl-piperidin-4-yl)-propyl]-amine:
[56-(5,6-Difluoro-1 H-benzoimidazol-2-yi)-4-trifl uoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine:
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met hyl - pi pe ridin-4-yl)-propyl]-am ne;
[ 4- Cycl opropyl -5-(6-fluoro-4-nethyl-1
wokenzspa dazol - 2-yl ) -pyrimdin-2-yl]-[3-(1- PCERUSIDOYDOS216
-pi peridin-4-yl )-propyl]-amne; 64 WD 2007/ 117399
PCT/ US2007/ 008216 [ 4- Cycl opropyl -5-(4, 6-di met hyl -1
H benzoi m dazol -2-yl)-pyrimdin-2-yl]-[3-(1-
nethyl-piperidin-4-y|)-propy|]-anine;
[ 4- Cycl opropyl - 5- (5-f | uor o- 4- net hyl -

din-2-yl]-[3-(1-

15 ﬁﬁ&r‘ﬁmﬁ'%fg%é S ']sf‘ocmp%ﬂ pyrmicin-2-yi|-[3-(1-methyk-
plpe[rﬁifrﬁ@=ﬂhbwm’ylﬁaﬂ‘ﬁﬁé* - 4 o din-2-y1]-[ 3- (1-

zoi.m da me rimdin
[5- (m%ﬁn Oﬂnﬁgﬁ Q(E'a'yﬁplf%'Wval PilaﬁihNbplperl in-4-yl)-propyl]-amine;
5-(4,5-
[5-(4, %ﬂgﬁ?%ﬂiﬁ%uhﬁéé\ﬂoﬂ . ﬁyrapzyuplz -yIl(3 (i-yﬁh-yf -piReyidin-4-yl)-
prOFWé]f?f“I'neplé}jlﬂl di n-4-yl)-propyl ] -am ne; and
saltPhdrgpgeutical ly acceptable salts thereof. 30. A

phar maceuti cal conposition according to claim 19,
wherein said at | east one agent is selected from

5
20. | E\(ﬁf}%nr%nagg@g)fééi%gé@}?é} hyl - pyrimdin-2-yl]-[3-(1-
[5- (4@}31§+tnfjutpmmelihyh1m—bért)chimwa/idl Zagl)ﬂﬁz‘netwl pyrlmldm-2-yl] -[3-(1-
i peridin ro am™n
;"‘:ﬁrﬁp‘ﬁ?&ﬁa' J,Wf) éflofs'é 'ﬁgnzgl Pn dazol e- 5ycar gonp?/t rile;
e hyl- idin-4-yl -5- -
ben% L4 gﬁ[ﬁhﬂxm yl plr>33rl4lnm9 tyr?yr?rogylralrmngl] rL])yrlmldm t‘ﬂl}(11Hm
HV{’] Z%Fp% %’qrﬂt”ie 'yl ) - propyl ] - ani ne;

[5- HexahH bl-befizdimiflhz@IL -

beasel maeor 3yl met i Gy DA TR et
p'pe('? '}r%'tyﬁX/Progﬂ @e@mmeh 4-yl)-propyl]-amn ne;
5-(4-8hldn =
[ (4[ ((entz)?llmtgbzrglnfétHgl[?—ljbenzohm‘dazol 2- n¥l2:i4 mﬁth)yl ]pyflg'u ?Ij’_\ 2-y11-[3-
(1- W@ewrmpw@@r‘%ﬂi)rpmpyharpnn@pyl ]-anmine; [5-(5-Chloro-1
[5- (&bhﬁﬁé%r;ﬁggﬁ?‘ﬂ-r Beﬂéamﬁ?é%l-@fg/f)ﬁy é{e:ﬁ\ﬂeoynmr\é il 2-y%] E31 (‘{n -methyl-
plpe[lemc$-y® wiopyllcaroine
[5- (5Fbﬁ%?601'+|ﬁ”€%?|é Imi%f of %Asg)f% hyﬁ}é%.ﬁ"g nf'2-§|]y[3](1[r%e§hyl-
pipefiginc4ryh- rﬁnowt]whmb

2- t - di n- 2-
{5-( ﬁﬁf% cg]é ?—féglﬂz%nyg%zﬂ %M(}Ty%-n%f\iﬁlg]pymgldm \é -yl]- E3 (’f methyl-
pipe{!d'nawmrﬁp&lﬂ-a{m?l@yl 1. et hvl -
t

[5- (4 IB@“%%)H] ‘{jﬁl %QFSEi;P;BZEE%WS"" ethyl pyrlmldm g-yl]nFB - methyl-
pipendln -4-yl)-propyl]-amine;
[4-Ethyl-5-(4-methyl-1H-benzoimid azol-2-yl)-pyrimidin-2-yl]-[3-(1 -methyl-piperidin-
4-yl)-propyl]-amine;
[4-Cyclopropyl-5-(4-methyl-1 H-benzoimidazol-Z—yl)-pyrimidin-2-yl]-[3-( 1-methyl-
piperidin-4-yl)-propyli]-amine:
[4-Cyclopropyi-5-(4,5-dimethyl-1H-benzoimid azol-2-yl)-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine:
[4-Cyclopropy!-5-(6-fluoro-4-methyl-1H-benzoimid azol-2-yl)-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;
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[ 4- Cycl opropyl -5-(4-nethyl -1
H benzoi m dazol - 2-yl)-pyrimdin-2-yl]-[3-(1-nethyl -
wW@REeni™9d n- 4-yl ) - propyl ] -am ne; 65 WO 2007/ 11FGE9S2007/008216
PCT/ US2007/ 008216 [ 4- Cycl opropyl -5- (4, 5-di met hyl -1
H benzoi m dazol - 2-yl ) -pyrimdin-2-yl]-[3-(1-
nmet hyl - pi perid in-4-yl)-propyl]-ami ne;
[ 4- Cycl opropyl - 5- (6-fluoro-4-nethyl-1
H benzoi m dazol - 2-yl ) -pyrimdin-2-yl]-[3-(1-
am ne;

_4- B
4-CHElaRp B Gk b aigtat i %lrt?é?z%mdpzor-z-yo -pyrimidin-2-y/]-[3-(1-
meth!ylhﬁf)éﬂdm—d@l)gbro%yﬂlémmé“ mdin-2-yl]-[3-(1-

eri

net hyl '2| propyl ] - am ne;
[4- C[yﬁlcﬁfepﬂp‘gé%ﬂf-‘%@ 65‘3‘@!‘ Lbdrﬁi-ipﬂﬂ@t)hylkiaml 2-yl)-pyrimidin-2-yl]-[3-(1-
metﬁblbﬁﬁéﬂﬂm—@%géro% gl Tg‘%rl mdin-2-yl]-[3-(1-
|per| in y propyl ] - am ne;
[5-(§- §.hd@' negthyka hlelpwyzolmldazol—Z yl)-4—methyl-pyr|m|dm-2-yl] -[3-(1-

rrethyl pyrimdin-2-yl]-[3-(1-
met@%é%ﬂhm Qy)gkroéyg pr opyl ] - am ne;
[5-(4-Shjarochinoetin b1 HebéiyieledafoA-Zl -yl)-4- metf&yl py?flmtdln-Z-yl] 53 (1-
met hyl - pyrim di n-2-yl |
met@??ig}%ﬁ%‘”"g%’ﬁopmﬁyﬁ %ﬂ‘ﬂ"epr opyl ] -ami ne; and
and pharmaceuticalpl dyceptablet sditscthepbdfs thereof. 31. A
met hod according to claim?21, wherein said at | east

one agent is selected from

30. [ SA(phdrriticedtical bom) o
[ A(ﬁh dazo} 2- ylrj)&?lr({arye%%@?rd?ygrﬁorﬁlgm 1? g/l\fr]erf'é"?ﬁ'd at least

one HRRY F SBERAITOR: 4 11 ) - oy opyl ]+ a ne. |
[5- (ﬂGMsNﬁﬂ@dﬂon?etB?r-ﬁﬁ BB R g g\z%ﬁg@r fyisie 2‘ [3-(1-

metlisg Rlyéém%plrﬂg-yp p_LropyI]-amlngenZOI "
2- {4W@WFQL[|(‘J§® | %Ithﬁ pﬁﬂaérl? nfﬁ?gg ﬁr?Bglamhg By? n‘XdIL é yl}(1]H m

ben:fcaﬂndlamie&r@ar@owtnfe uor onet hyl -

[6- (mml p| YR ﬁl(yé%f) —%-?ﬁ %ﬁﬁ{lr@mrﬁlgﬂ'\ % )yd-l?;-[%hethyl-

pipefidinc4~yORpropyerhinegr o- 1
net hy| m. di n- 2-y

154 R e o 1 By iail- R - o teybimidin-21-43-
(1-migttndrpipendidazgl)-propli)-afninet hyl pyrl m din-2-yl]-[3-(1-m
[5-(5@“@0@3 jflﬁger{d g‘rlgbqngmgm arlzooq%-yl) 4- methyl -pyrimidin-2-yl}-[3-(1-methyl-
p,pehﬂlhmgmﬂoggqxgmiaeyl) 4- et hyl - pyrimdin-2-yl]-[3-(1-m

én q_hperl din-4-y % propyl ] -am ne;
[5- (5[ %/)40—61 ﬁggﬂwldgzol- -yl)-4-methyl-pyrimidin- -2-yl}-[3-(1-methyi-
pupehﬂlhmgtpsﬂogw}@mﬁeyl) 4-ethyl -pyrimdin-2-yl]-[3-(1-me
[5- (5 6 E)lchloro-1H -benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3- (1-methyl-
piperidin-4-yl)-propyl]-amine;
[5-(4,6-Dimethyl-1H-benzoimidazol-2-yl )-4-ethyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
[4-Ethyl-5-(4-methyl-1H-benzoimidazol-2-yl )-pyrimidin-2-yl}-[3-(1-methyl-piperidin-
4-yl)-propyl]-amine;
[4-Cyclopropyl-5-(4-methyl-1 H-benzoimidazol-2-yi)-pyrimid in-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
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pi peridin-4-yl)-propyl]-amne; 66 WD 2007/ 117399
PCT/ US2007/ 008216 [ 4- Et hyl - 5- (4- net hyl -
wokienzspan dazol - 2-yl ) - pyri m di n-2-yl]-[ 3-(1- ne¢trybz007/m8216
eridin- 4-yl)-propyl]-am ne;
[ 4- Cycl opropyl - 5- (4- net hyl -
H benzoi m dazol - 2-yl)-pyrimdin-2-yl]-[3-(1-nethyl -
piperid in-4-yl)-propyl]-amne; [4-Cyclopropyl-5-(4,
5-di net hyl -

[4-Coglf ooy i, %géir%é%'sfwyééé"wdﬁd i Tzleylg pytimidin-2-yI-3-(1-
met&é‘l - Spelia - @% éﬂ)ﬁl : - met hyl -

enzmmdazo -pyrimdin-2-yl]

[4-Cyslapreryrré 61%%0 me)th:drmb;he]nzawnw@zo[ 2-yﬁ) -pyrimidin-2-yl}-[3-(1-

met&?‘é%%bla?n{g%of) gyfj %"pyh ﬁnhg: n-2-yl]-[3-(1-

[4-Cystapropy-pé4 iGdidimethyl-1 Hm@mdu]mmmé—yl) pyrimidin-2-yl]-[3-(1-

met{]@b@}f{%hﬁ?{ggoﬁé@ ";’h Fi mi d.”ﬁt 2y|y|] [3-(1-

[4-Cyetdpropyi-p€Sifloro-4methylpridmenizomnidaes]-2-yl)-pyrimidin-2-yl]-[3-(1-

- (.6-
metﬁi;’lﬁélﬂggﬂ;a»ggg)oprogyargmw%t hyl - pyrim din-2-yl]-[3-(1-
[5- (mm(yﬂo-ﬁ«lmemydﬂH&eﬁt&nnﬂﬁéﬂwﬂ-yafﬂ RSthyl-pyrimidin-2-yl]-[3-(1-

metLN'bé’H?gBa 6&’2%P’%’3r3mw%t hyl - pyri midin-2-yl]-[3-(1-

[5-(4eCHIbrov6- m@tHyl-ﬁ l—ﬁbéhz@imndazé! Z’%V)-@rrfé?hﬂyh}ﬂrﬁmlﬁ‘%»ylf‘[@(1-
harmaceutically acceptable salts thereof

metg}ﬁ'ewpeaﬂ'rbﬁm')clyrqnyatammea conmpound of Fornula (1): Rl
and%Mce&%caﬁiy Bécépt\abfe é\blﬁsth@eof' RIOO NNR4 HZ

~n 5 wherein each -4 is independently
H, Cl-al kyl, C2-4al kenyl, C2 4a|kyny| phenyl, -CF3, -

o1 O siebing 58 R el S acom

selecgcdrphuny| , - C(O) NRaRb, - CO2C1-4al kyl, - CO2H,

5 SR o Bl R P L o By 25 151

methyl plperrd|n—4-yl) -propyl}-amine;

2-{4-Methyl-2-[3-(1-methyl-piperidin-4-yl)-prepylamino]-pyrimidin-5-yi}-1H-
benzoimidazole-5-carbonitrile;
[5-(5-Methoxy-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yi]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
[5-(4-Chloro-6-trifluoromethyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(5-Chloro-6-fluoro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
[5-(5-Chloro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl}-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5,6-Dichloro-1H-benzoimidazol-2-yl }-4-methyl-pyrimidin-2-yI}-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
[5-(4,6-Dimethyl-1H-benzoimidazol-2-yl)-4-ethyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;
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10

one of X1 and X2 is N and the other is CGRc; where Rc

is H methyl, hydroxymethyl, dinethylam nonmethyl,
webdwi1173py opyl , isopropyl, -CF3, cycl opropyl , POT/US2007/008216

cycl obut yl ; 67 WO 2007/ 117399 PCT/ US2007/ 008216 n is

lor 2, Zis N CH or C(Cl_4dalkyl); R6 is H,

Cl. 6al kyl, or nonocyclic cycloalkyl; R8 is H or

Cl.4al kyi; 5 RO and R10 are each independently H or-Cl

al kyl; and R11l is H or Cl-4alkyl; a nonohydrate of a

La (L) i hydr at e of d of
B TR ST WP o A AU,
4-yiFproptipafine; 10 33. A chem cal entity selected from
5: (5-
-CyRisntoBY e a7 I F bacreimigezelsa vimurimidin BIVIES-(temethyl-
plpdmﬁﬂi‘-#ylpigii@;bylﬁahﬂné' yl)-propyl]-am ne;
[4- 434 l&l&%ﬁ?@)"n?gngbﬂmetywﬂkd -penzojmigazdla-v)-pyeimidin-2-34)¢[3- (-
metﬁglhﬁfgerlaLrg?f)ylﬂbfbpfwya%;}] irffd:opyl ] - am ne;
meevlnwﬁzfmorgAymemylﬂﬂmplnzpymdmzdl -B-y2)-gYdimicin{2Lyl]-[3-(1-
metﬂgtﬂbbgeiﬂo§ry bRV iy, 0Py 1 - ami ne;
[4- %mﬂ@aylniim;eedmmtinwm ~erizojinidaolB-g-pyAmidih:2-3{3-(mn
metﬁﬁgq{hegaﬁﬁ m=}) %é{g}py,]yl iy, opyl ] - ani ne;

[4- oycmmpylnwwmamwetﬁymnm%zeuﬁﬂd@zel DoyPy-pydmidin 2lyfy3-(1-

bbb psgitamind |

[5- (M@ﬁm@ﬁﬂﬁdﬁ@ph széhio.mnaﬁ&ﬂ-y@w Hatﬁ*ylfbﬁu%i'dlnlz?ylﬁﬂs f4-
metlrn)g ;{ geg&n«-ﬁg‘{)ﬂ%@é Yallr?’un%r opyll

[5- (dﬂdmréoes%ém@nh rﬂbé!hioma%’éd“ 91 -\ﬁrh{%t%l;brﬁlr@ld A-FRIH-(1-

(1- neth pi per| d in-
metlhg Rigegdlm)rmopy -amine;

di n-2-yl t hyl -
N g S e oy 1 e
[5-(4,5-Difluoro-1

32. %f‘ﬁiﬁqf’@;??%éﬁéyﬁa¥ﬁwﬁa%ﬂq”§4fﬁm dif-@yll-13-(1

[ 5- (4- Fl uor o- 5RFTet hyl -
H benzoi mrfaz ol 2- yl ) - ﬁqjgkbop - pyrimdin-2-yl]-[3-(1-

met hyl - pi pe >A_K—/§mx} - gipe; 1o
\ N 0]
RS R4 m \_<_ N— R11

4

wherein

each of R is independently H, Ci4alkyl, Co4alkenyl, C2.salkynyl, phenyl, -CF3, -
OCFs3, -CN, halo, -NO3, -OC1.alkyl, -SCy.4alkyl, -S(0)C1.alkyl, -SO02Cy.4alkyl,
-C(O)C1.4alkyl, -C(O)phenyl, -C(O)NRaRb -CO2C1.salkyl, -CO,H, -C(O)NR®R?,
or -NR?R?;
wherein R? and R® are each independently H, C1_4alkyl or Cazcycloalkyl;

one of X" and X?is N and the other is C-R°:
where R® is H, methyl, hydroxymethyl, dimethylaminomethyl, ethyl, propyl,
isopropyl, -CF3, cyclopropyl, or cyclobutyl;
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[5-(4,5-Dinmethyl -1

H benzoi m dazol - 2-yl ) -4-isopropyl -pyrimdin-2-yl]-[3-(
wa00etiimgbd  pi peri din-4-yl)-propyl]-am ne; 68 VELT/US2007/008216

2007/ 117399 PCT/ US2007/ 008216 [5-(4,6-Di nethyl-1

H benzoi m dazol - 2-yl ) - 4-isopropyl -pyrimdin-2-yl]-[3-(

1-methyl - piperid in-4-yl)-propyl]-am ne;

[ 4- Cycl obutyl -5- (4, 5-dinethyl -1

H benzoi m dazol - 2-yl ) -pyrim din-2-yl]-[3-(1-nethyl -

[ id in-4-yl)-propyl]-amne;
n |sp| B%CI obutyl -5-(4,5-difluoro-1
lermk@Hzorl(Ga.zallkyla yl)-pyrimdin-2-yl]-[3-(1-nethyl -

6 i di.n pro -am ne; [5-(5-Fl uoro-4-nethyl-
R '%"E% "?M'u%y%b '¥ PRKMi n- 2- yI ] - [ 3- ( 1- met hyl -
R® igiHper Ci,amy#- i ) - propyl] anmi ne;

944 é)/ ¢!l obutyl -5-(5-f| uoro-4-nethy
R” gnd,Bn zafeneaeh indepspdengy ﬁfr@:maneywe]nc[s (1-

R [@HWICP_‘L W” di n-4-yl)-propyl]-an ne;

-5-(4,6-dinethyl-1
a mm%‘aﬁaﬁw&ammmqu o \rormiutt (),22 diHydrate(df asrebhmound of

ForfLREM), S fekinerbaerian oETcSfinolid ff BPRYIBAN- [3- (1-m
[et4hyl pi perid in- ?1 yl4) p{gplyl] am ne;
33. @‘en'%‘lunh‘%%c]j%g'gy %é‘??sedpﬂemm di n-2-yl]-[3-(1- met hyl -

[5-( F odl-methyl-) H dHroN2-yl) I
PP y ) pb@mdu_“[lnl sopr o);Jy-I5r T;%;[l mlt??i?méhﬂﬁ )hlylig;':

meth RG-S B ol amiie) o oyl ] - b ne.

[5-(4, @-mhtéthylﬁﬁH(BlerimﬁﬂmdaszQ—yl)A methyl pyrlmldl ~2- %]t[hB q1 methyl-
|mda.ﬁ /1) - pyrimdin-2-yi] P
plperldwgy -PEPRY narz." 1)-p ro yI] ami ne [5(1

10 St et B UL s
metW'ﬁﬁ‘hEz‘féq"ﬁrwk)d@vmpy aminejret hyI pyri mi d| n-2-yi]-[3-(1-m
[5- (4?5“9(1*100@ 1H%ér¢zdlﬁudlaéﬂl —yl?ho%klllylaﬂprﬂmdm-zyl] -[3-(1 methyl-
plperldm-ﬂryh}mqpyﬂrammq [ 4- met hyl - 5- (5-trifluoronethyl -

[5-( "55 d(?@{&ﬁ’w"% @%ﬂzoﬁn?@&zo%f&lﬂd' RPN AT Sy -[3-(1-methyl-
plpemmeﬁw@rmweammeﬁ) 4-met hyl -pyrimidin-2-yl]-[3-(1-m
[5- (4%@@%% gﬁgﬁ%il]%rtnh%goi&r-ﬁ?w rlf\eﬁ':yq]prgfr}i;midin-2-yl] [3-(1-methyl-
pipetitipedyt)ipropetamirey| ) - 4- met hyl pyrl m din-2-yl]-[3-(1-

[5-(4TE Dt B bl Dok o PO SYA I S pyrimidin-2-yl-methyl-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;

[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl )-4-ethyl-pyrimidin-2-yl}-methyl-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine:

[5-(4,5-Difluoro-1 H—benzoimidazol-z-yl)-4-ethyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine; :
[5-(4-Fluoro-5-methyl-1 H-benzoimidazol-2-yl)-4—propyl-pyrimidin-2-yl]-[3-( 1-
methyl-piperidin-4-yl)-propyl]-amine;

[5-(4,5-Dimethyl-1 H-benzoimidazol-2-y|)—4-isopropyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyil-amine;
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[ 5-(5-Fluoro-4-nethyl -1
H benzoi m dazol - 2-yl)-4-trifluoronethyl-pyrimdin-2-yl

W 2003417339 net hyl - pi peri di n-4-yl) - propyl ] - am nepCHISIN7/008216
2007/ 117399 PCT/ US2007/ 008216 [5-(6-Fl uoro-4-nethyl-1
H benzoi m dazol - 2-yl )-4-trifl uoronethyl -pyrimdin-2-yl
]1-[3- (1-nethyl-piperidin-4-yl)-propyl]-am ne;
[5-(4,6-Dichloro-1
H benzoi m dazol - 2-yl ) -4-trifl uoronethyl -pyrimdin-2-yl

[5- (‘% ?L'éi'(‘%thm %“gﬂﬁ"dégé'nzﬁ)x’! oD Ty By 2-y 1-[3-(1- -methyl-
piperidedzyl-pr arring:| ) - 4-trifluoromethyl -pyrimdin-2-yl
Y’D W eridin-4-yl ropyl ] -am ne;
[4- C%yg‘%gl(té 55 ordimehf i banzoit aZol-2-y1)-pyrimidin.2-yij-[3-(1-methyl-
plpdﬁm)ﬂ)mw Aming!l ) - 4=tri fluoronet hyl - pyrim di n-2-yl
%{C?O(té D%I plper|d|n4y|) propyl ] -am ne;
Elqop fbi(l} Podiflgore-1H- -benzoimidazol-2-yi)- pynmldln-2 -yl}-{3-(1-methyl-

) - 4- I di n-2-yl 3-
s g oo o T

[5- (EHFBle@odertazbﬂ szmam@wmlﬂ—ﬁ)w}m{@méﬂﬂwmwLml@tﬁw

am ne; 5-(4,5-Di nethyl -1
prpérﬁ!lﬁ%ﬁyl h‘u}océrzp?mﬂlyl) pyra2|[n (2 yl]-[3- (1erEt hyl - pi per
[4-Cyglabutylsd-{5-fppopy-hetngl+idd-benzoimidazol- -2-yl)-pyrimidin-2-yl]-[3-(1-

thyl -1
;e;%ébséeﬁd'ﬁ %é’z)o‘{"%é’y’@{%onﬁ’ Shet hyl - pyri i di n-2-yl]-[3- (1-
Ioppityl£5- 6% 6 dlinetkyly! N -terepithidazei-Rey))- pyrlmldm-z-yl] -[3- (1 methyl-
1- met hyl - pi peri di n-4-yl ro am'n
pip 'déf'y '\{'ﬁiﬂhpyé %m}rgel H - )k/)eneroPm i dazol ey5)cg rggn |tr|
[5-(4,6;Diptethk- Matben26irh -2- -
i F'?h dazol -2- yHaZf P s PRy Amidin 2 V-4 1 yethv-

Pipe BRI P SER AN | ) - pr opy! ] - ari ne:

[4- Efr@i(gﬁgﬁl%@%ogignéﬂiyf HFPBQHE(SIEW{!&I%(%Z y) d)yrlrrydlr] jz yfls[3 (1-methyl-
plpe(lglr}fémh)yptomyﬂeammaa 4-yl)-propyl ] -anine;

[5- dﬁf%‘gﬁggjmazﬁm ﬁié‘?'{z)g jldazohz-yl)pg}rlls%;?ré)plg{l -BYGmidin2-yI-13(1-
met@tlprenqjnpfeyl)cnrnpmwn)mpr opyl ] - ani ne; [5 (5 Chl oro-1

[4- Mdﬂb@f?%—ei Pﬂé?{gw’lira%é’rlz)guﬁfci%ll g' )ﬂij}é}/r gu yl] Blaldetinm
Pipe[igin-4;y§-mioplyl]eroint;

[5- (1e’l'-|[ E%“%Wp‘?g?.%%'.yi?‘X’b?‘?‘ygggﬂ%"i'ﬁgﬁyﬁlé | q n%e%/hy plperldm 4-y|)-
prop&ﬂ-a(rﬂm@- Di et hyl -1 o

[5- (5“%@ gﬁ%ﬁ%lml 1)2 Iyp %ﬁe}thgy é&r?@%ig:ﬁgﬁ-l[(l-_(;-?Fr-le(tll1-ylr-re
plpefldeWLprﬁpf/H:afmﬁ'lbW 1 .

[3- (1}_$/Ib ny %lgérg A’ -yl% p%oz)yl? A mrgtﬂylnS (5-tr|}|t-1c[)r%-rr(1<:alt-hr;tle-t1 rl-]-l)fI R
benzoimidazol-2-yl)-pyrimidin-2-yi]-amine;

[5-(5-tert-Butyl-1H-benzoimid azol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Chloro-4-methyi-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidi n-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine; ,

[5-(5-Fluoro-4-methyl-1 H—benzoimidazoI-Z-yl)—4-trifluoromethyl-pyrimidin-2-y|]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
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pi peridin-4-yi)-propyl]-am ne;

[ 4- Cycl opropyl - 5- (4, 5-di net hyl -

H benzoi m dazol -2-yl)-pyrimdin-2-yl]-[3-(1-

nmet hyl - pi peridin-4-yl)- propyl ]-am ne;

[ 4- Cycl opropyl - 5- (6-fl uoro-4-net hyl -

[5- (?Fﬁ&?rzogﬁmetiﬁyﬁﬂhz B%%%Q}ﬁ{é%ly%?@i %/rlfJuorome:tLl;yl r[)?n%llﬂh%ﬁl]-[&
(1 rbéthwplpwuﬂiwtylﬁpfdbﬁ}- hm’é :hy! -
H b % zoI r|md|n2 yl]-13-(1-
[5-( ﬁ&ﬂ Q{pp t}fl’]Zﬁ)er Zp -gryjbgff'qlﬂam‘omethyl-pyrlmldln-Z -yil-[3-(1-
t hyl
meth%%@?ﬂ@?& %2[‘};{1 érln r| m dlmﬁ 2ny] [3-(1-
[5- (%PWeWNbéHr@enzplm;a;olﬂ -ghyi-triforomethyl-pyrimidin-2-yl]-[3-(1-

metb?f-&%eﬁﬂﬁ%}f?% %mﬂp fret hyl -pyrimdin-2-yl]-[3-(1-
[5-(56t Rifluope-J ét-benmeimnigdayels?-yhyd-Frifardromethyl-pyrimidin-2-yl)-[3-(1-

meth?%'&ﬁ’?gmr?]%d%z)o?@wy%mi‘%t hyl - pyri mi di n-2-yl]-[3-(1-
[5-(4v5eDtilupro-1pi-pentzdimmidadelyd-yp-isoppybyi= Wﬂrﬁ@m-zaﬁ}i[(s-m-methyl-
p]pé][ﬁnﬁ)qo)ﬂ %to(;eFfslyl] di hl)(drat es and hemtartrate sal

[5-(1H- Benzolmldazol-2-yl)-pyraZIn—2—yl]—[3-(1-methyl-plperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl )-pyrazin-2-yl}-[3-(1-methyl-piperidin-4-yi)-
propyl}-amine;

[5-(4,6-Bis-trifluoromethyl-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-y1}-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine;

2-{4-Methyl-2-[3-(1-methyl-piperidin-4-yl )-propylamino]-pyrimidin-5-yf}-1H-
benzoimidazole-5-carbonitrile;

[5-(5-Methoxy-1H-benzoimidazol-2-yl )-4-methyl-pyrimidin-2-yi]-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(4-Chloro-6-trifluoromethyl-1H-benzoimid azol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(5-Chloro-6-fluoro-1H-benzoimidazol-2-yl)-4-m ethyl-pyrimidin-2-yl}-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Chloro-1H-benzoimid azol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyll-amine;

[5-(5,6-Dichloro-1H-benzoimidazol-2-yl )-4-methyl-pyrimidin-2-yl]-[3-(1-methyi-
piperidin-4-yl)-propyl]-amine;

[6-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-ethyl-pyrimidin-2-yi]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[4-Ethyl-5-(4-methyl-1H-benzoimidazol-2-yl)- pyrimidin-2-yl]-[3-(1-methyl-piperidin-
4-yl)-propyl]-amine;
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[4-Cyclopropyl-5-(4-methyl-1H-benzoimid azol-2-yl)-byrimidin—2-y|]—[3—(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclopropyl-5-(4,5-dimethyl-1H-benzoimid azol-2-yl)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;

[4-Cyclopropyl-5-(6-fluoro-4-methyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-y1]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;

[4-Cyclopropyi-5-(4,6-dimethyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-y1]-[3~(1-
methyl-piperidin-4-yl)-propyl]-amine;

[4-Cyclopropyl-5-(5-fluoro-4-methyi-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine;
[5-(6-Chloro-5-methyl-1H-benzoimidazol-2-yl )-4-methyl-pyrimidin-2-yl}-[3-(1-
methyi-piperidin-4-yl)-propyl}-amine;

[5-(4-Chloro-6-methyl-1H-benzoimid azol-2-yl)-4-methyl-pyrimidin-2-yi}-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine;

and monohydrates, dihydrates and hemitartrate salts thereof.
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