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indicates an important role in adaptive immune responses such as those active in
autoimmune diseases.

In vivo Hs receptor antagonists were able to block neutrophillia in zymosan-
induced peritonitis or pleurisy models (Takeshita, K., et al., J. Pharmacol. Exp.

20 Ther. 2003, 307(3), 1072-1078; Thurmond, et al., 2004). In addition, H4 receptor
antagonists have activity in a widely used and well-characterized model of colitis
(Varga, C., et al,, Eur. J. Pharmacol. 2005, 522(1-3), 130-138). These results
support the conclusion that H, receptor antagonists have the capacity to be anti-
inflammatory in vivo.

25 Another physiological role of histamine is as a mediator of itch and Hy4
recepior antagonists are not completely effective in the clinic. Recently, 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 Hy antagonists. These results support the hypothesis that

30 the Hq receptor is involved in histamine-induced itch and that H4 receptor
antagonists will therefore have positive effects in treating pruritis.
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Examples of textbooks on the subject of inflammation include: 1) Gallin,
J.l.; Snyderman, R., Inflammation: Basic Principles and Clinical Correlates, 3rd

10  ed; Lippinéott Williams & Wilkins: Philadelphia, 1999; 2) Stvrtinova, V., et al.,
inflammation and Fever. Pathophysiology Principles of Diseases (Textboak for
Medical Students); Academic Press: New York, 1995; 3) Cecil; et al. Textbook OF
Medicine, 18th ed.; W.B. Saunders Co., 1988; and 4) Stedman’s Medical
Dictionary.

15 Background and review material on inflammation and conditions related
with inflammation can be found in articles such as the following: Nathan, C.,
Nature 2002, 420(6917), 846-852; Tracey, K.J., Nature 2002, 420(6917), 853-
859; Coussens, L.M., et al., Nature 2002, 420(6917), 860-867; Libby, P., Nature
2002, 420, 868-874; Benoist, C., et al., Nature 2002, 420(6917), 875-878;

20  Weiner, H.L., et al., Nature 2002, 420(6917), 879-884; Cohen, J., Nature 2002, -
420(6917), 885-891; Steinberg, D., Nature Med. 2002, 8(11), 1211-1217.

Thus, small-molecule histamine H, receptor modulators according to this
invention control the release of inflammatory mediators and inhibit leukocyte
recruitment, and may be useful in treating inflammation of various etiologies,

25 including the following 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.

30 2-Arylbenzimidazoles have been described as histamine Hy receptor
modulators, see, for example, U.S. Pat. Appl. Publ. 2005/0070550A1. However,
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R® and R are each lndependen y H or Cy4alkyl; and

R is H or Ciualkyl.
This invention also relates to any of the following: pharmaceutically
25 acceptable salts of compounds of Formula (1), pharmaceutically acceptable
prodrugs of compounds of Formula (1), and pharmaceutically active metabolites of

compounds of Formula (1).



The term"cycloal kyl" refers to a saturated or partially saturated,
nonocyclic, fused polycyclic, or spiro polycyclic carbocycle having

from3 to 12 ri atons per carbocycle. Illustrative ex | es of
cycl oal kylw HBQ."B@TPHC! ude the following entities, in tf@%’(ﬁlﬂq" 8216
properly bonded noieties: A "heterocycloal kyl" refers to a

nonocyclic, or fused, bridged, or spiro polycyclic ring structure
that is saturated or partially saturated and has from3 to 25 12 ring
atons per ring structure selected fromcarbon atons and up to three
het eroat ons sel ected from nitrogen, oxygen, and sulfur. The ring

T o b o sho it o (e et o

bonded 1REIRAFLEOT RoeaAPEIRSoRs07PY o7 suepiel TELbEs S oBEafiftor

S--. . _MMeQ" NH, () Lci CDS 28 HNANN HO"O HHONS....s., DCC

ON NH RH Nliln a furtﬂgr EgneNr!al yésg&, 813 invention relates to pharmaceultical

5 compositions each comprising: (a) an effective amount of at least one agent
selected from compounds of Formuia (1) and pharmaceutically acceptable salts,
pharmaceutically acceptable prodrugs, and pharmaceutically active metabolites
thereof; and (b) a pharmaceutically acceptable excipient.

In another general aspect, the invention is directed to a method of treating

10  a subject suffering from or diagnosed with a disease, disorder, or medical
condition rediated by histamine H, receptor activity, comprising administering to
the subject in need of such treatment an effective amount of at least one
compound of Formula (1), or a pharmaceutically acceptable salt, pharmaceutically
acceptable prodrug, or pharmaceutically active metabolite of such compound. In

15  certain preferred embodiments of the inventive method, the disease, disorder, or
medical condition is inflammation. Inflammation herein refers to the response
that develops as a consequence of histamine release, which in turn is caused by
at least one stimulus. Examples of such stimuli are immunological stimuli and
non-immunological stimuli.

20 In another general aspect, the invention is directed to a method for
modulating histamine H, receptor activity, comprising exposing histamine Hs
receptor to an effective amount of at least one of a compound of Formula (i) and
a sailt thereof.

Additional embodiments, features, and advaniages of the invention will be

25  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
30 examples. Forthe sake of brevity, the disclosures of the publications, including
patents, cited in this specification are herein incorporated by reference.



, . bThe term"heteroaryl"” refers to a nonocyclic, fused bicyclic,
or fused polycyclic aromatic heterocycle (ring structure having ring
at ons selected fromcarbon atons and up to four heteroatons select
fron1n|tr08@Hz 69yﬁ@ , and sulfur) having from3 to 12 ??ﬂﬁ 5W§Hﬁer
het erocycle. Illustrative exanples of heteroaryl groups include the
following entities, in the formof properly bonded 10noi eties: ONN
CNS , \LA ,/ ,0(7) ,SNM,NCM /," N,Nk 15Those skilled
in the art will recognize that the species of heteroaryl, cycloal kyl,
and heterocycl oal kyl groups I'isted or illustrated above are not
exhaustive, aAd udestherdin, theteamssiredidioghi"containing’ anh menoprising: are

defi nedmhgégﬁep‘gx u‘?'t]'?e(?r Qﬁeéﬂo%clﬁ]rﬁ s\éﬁs 007/ 117399PCM S2007/ 008216

The ter ogen"” repr Ats ¢ luorine, bromine, or iodine.
The term " hal G‘herte;méelhrﬁ' sefers tﬂ@straiglm-r@r brenehed-cbain allt group havinghe
ter m"su c r IREASHNI €
nor e g‘éh{sﬁ :E{) nﬁé}gé#%t&ﬁﬁr mH?eu nh;éj'ﬁs ;Elfx tIa ﬁ‘%l% ijﬁkﬂ glﬂﬁggﬁﬂch !
speC|5 i e(Mgr whichbalbe aray be sttutisiraliydanicted tydhesymbad i), ettt (5t), n-

bstit . '
subot | { uPEPYEERDRYT Bl SoBREE kELHT Rrboiy (133) Rkl S0, tert .
i s used pentybdupivhdsehexyh aodgraups thatémjightaf thalpsdinant sidthin Hermrhandt o
occur at I'?é‘ééa\éﬂl roglhgﬁ‘ﬁae‘fjelﬂ%éﬁﬁ% c%hsﬁ&]ﬁeﬁ%ﬁ?.}xﬁ@lerﬁ% Slfn 'R ¥ the

gi ven her ot |s to represent compounds havi ng tructures
depi ct edfasggoing @tamme&r al forrrul a as well as certain variations or

formg In partiaubarn, "%!‘RQ erglffg%&f §ﬂ¥|gi19rﬂr?n&ﬁé/c?ﬁh9ﬁr£k rg@)’oﬁliive

asynnetrlc centers an re exi st erent enanti o

forms. Ahpviegtiraral2 ostheaboamionsdndoe shakr Toe dawble bapd ghthe alkenyle
gener al bﬁ]ﬂ}'ffsaforrﬂ?g b@tﬁ' peﬁxbﬁﬁﬁéefoar@ér?amgqﬁUQFEtWetenkéh)ﬁ B%ups

scope of or mu ornmul a glven herein is 1nténd

to reprelwitdapracayk bUbﬁee » réeayladtmeiwinreprLoemd, heré-aswl, rﬁﬂde
f"hgftee][ e GPRIASCthGP I Tght O hLbrdiRary sKiIF IRRhE @FBAAS tHePlBRhindB brividéd hefein
15  would be considered equivalent to any one of the foregoing examples.
The term "cycloalkyl” refers to a saturated or partially saturated,
monocyclic, fused polycyclic, or spirc polycyclic carbocycle having from 3 to 12
ring atoms per carbocycle. llustrative examples of cycloalkyl groups include the

following entities, in the form of properly bonded moieties:

. 5000000000

, >, >, Lb L&,and Lb

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
25 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.
llustrative entities, in the form of properly bonded moieties, include:



Furthernore, certain structures may exi st as geonetric isoners (i.e.,
cis and trans isonmers), as tautomers, or as atropisomers.

Addi ti onal %7\9@)’&%99 mul a 20 gi ven herer nis intended ;ﬁgl[ 2{9?67?11%5%6

hydr at es, and pol ynor phs of such conpounds,

t her eof . To provide a nore conci se description, sone of the
guantitative expressions given herein are not qualified with the term
"about". It is understood that, whether the term "about" is used

explicitly or not, every quantity given herein 25 is neant to refer
to the actual given value, and it is also neant to refer to the

approxi mation to such gi ¥Wen val ue ghat woul d easﬁ}nab d
based on the ﬂ @x@ ﬁ?rt(\pc é’we]nts!a :;
appr oxi nat[b@n uet{b AN, s
for such given val ue. V\henever ayield is gi ven as a percent age, _such
yield refersg to a mass the:xentot)bforovmrcho’so theyield is g ven

W th respe t unt‘éﬁf th sarre nt|t hat cop,
obt ai ned u dl CEI trj on
Concentrati ons tha are gl ve rcen es re er t nasHatl

unl ess indicated, dififer en I y Ox\\AQ 2007/ 117399PCT/ USHOO?/ 008216

Reference to a c‘?ﬁz’“ ﬁ'jrel to any
one of: (a) the a jlf ﬁ:edfo m o sch hegﬁz‘a@etlt and
(b) any of the fornBHof s't'r't'h' chi¥ftirca™~ent i t h di *whi ch
t he conpound |sHbebng aongj dered when named. For exanple, reference

herein to a cq ” ROOOOH onpassés ref erenrge-@0 any
one of, for e anpl 0@@0 f#000- @o jn this
exanpl e, R DIHr-ef s'ol OHN s, iahdc ol d®Fe -f or
exanpke in a (o} t [ on or
ot epedati o E?ﬂ%é%trps@s%?ﬁ fgf*-‘gs T4 DB TEE SRR
conpound polycsclisparpenmatic belgreeysiogingadructirertmving ting atabrss seleatastifromr m
of the cURM I r f  the
conmpound I'n angtggﬁbegﬁé% §§|f¥§P'tn%tﬁwmﬂg%r$ﬁ$&%§E%§8ﬁg@ Ia Q%égf'{)a ¢
derives Stbun)RagaHromrdin 32 S@BtatomnermﬂletemcwlemlIara}radjrtlh@xaemies of
that yi el i i d.

| n-angt harASaiR BoNRRrIGE ARG Bidag Rl 1R HIHPE! PbceAf Periged
conpd@nd megiefiefnul a R- COO—I' refers to the exposure of such entity 15
to the form or forms, of the conpouynd R-COOH that exists, or qxist

in the mediumg n Wy ch sgch osur tak pI a@:e 8 thi ssregami
such entity ¥\ ?f 5 gxa Q;?” nt)
under st ood t c*o s' [ n'%uc ame 'P'redr ar}d'

therefore t a enth| |s | ng gxpose Nto spegi ey such asSR COQ (
and/ or R-0([p- he)'s c i pt "Tlaq) @?s or u
accor di ng t s CUnven naI ani Ng=tth-ch vl b och

A carboxylic acid functional group has been cho en in these

nonencl at ure exa Nt hj ce i nt ery as a
l[imtation but it reI ’ ’on d that
anal ogous exanpl es can be provi ed |n terms o Sot her funct'l onal

groups, including bt n I | i ed A, 25 basjyc nitrogen
menbers, such as t ny t her gr ouip ‘t~i nteracts
or transforms accd , P’o kn ner NT € afEgdi~ug # contains

the conpound. _Such int er actions and transformations include, but are
not 15m ted tdhoaeskbleddn thmartydll sesoanizenthat the spegies #f hetereavysi s,
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d deprotonation. In ano exanple, a zwtterionic caonmpound is
encorrpas gxRayRive; andhatadditional SPBC'QSGBMMS@Q% of iherasipfined temwigm a
zZwi tteri gy 2188 &2 ddledtbdi s not explicitly named in its zwitterionic
form Ternms such as zwitterion, zwitterions, and their synonyns WO




zwitterionic conmpound(s) are standard | UPAC-endorsed nanmes that are
wel | known and part of standard sets of defined scientific nanes. In
this regar the name zwitterion is assigned the nane identification
CHEBI : 2736 00"’)90?”%3 Sheni cal Entities of Biol ogi cal nere%@TfE%qﬁéﬂ ? 16
dictionary of nolecular entities. 5(See, for exanple its on |ine
version at http://ww. ebi.ac. ukfchebi/init.do). As generally well
known, a zwitterion or zwitterionic conpound is a neutral conpound
that has formal unit charges of opp05|te sign. Sonetines these
conpounds are referred to by the term"inner salts". O her sources
refer to thesqmg:@ﬁncmelﬂ@eas répiepeﬂwtarchlm"&é ﬂuahnepb@mmaeorl iatiner The m
IS regarded still othe sources as a 10 .m.snonmer. As a specific
exanpl e W PRIL( IRRTBSEY &ﬁ’ iy léorﬁ'mg%n%c?rdoaﬁyci ne) has the formula
H2NCH2COOH,  amé ﬂetrmexusmutem msmmt the spedified goaipeoi moiady bears one

d h f.th
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that are given as percentages refer to mass ratios, unless indicated differently.



16 other words, where a variable appears nore than once, the choice
of the species froma specified list is independent of the choice of
the species for the sanme variable el sewhere in the fornula, unless
stated ot h‘é’ﬂfa“géﬂ7%§ way of a first exanple on substi t UenlyUS2007/008216
term nol ogy, if substituent Slexanple is one of S1 and Sz, and
substituent S2exanple is one of S3 and Sa, then these 20 assignnments
refer to enbodinents of this invention given according to the choices
&exanple 1S Si and S2exanple is 53; Slexanple is Sy and S2exanple is
S4; Slexanple is 52 and S2exanple is 53; Slexanple is S2 and
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reference tuent ere A# B, refers herein to such
25 di subthei carapound.t Sush interactiens @addransfaimatinnstinelydedbulamsdiotdmited

att aChEId‘(t d le%oﬁfaa@lﬁﬂdaéégb?étlled Jri b & HtoFRIFRAT, solMiydid, lﬁélﬁelnbﬁﬁfrﬁ%ﬁ@ SUCh

di substituent wmth A attac to the second substit ut er and
at t achedselyatiors in¢ludingdindeatian, peetoratipesand deprotonatioRe dprafoldeh o t he
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nonmencl ature, Tt 1s understood that explicit reference F}i' Eln toda,
set |rrpl't@@POlmématdﬁéSﬁpwaltP)fOTr?@arﬁVﬂBﬁmn?arﬁyeﬂﬁf'ééssn?trﬁii gty named in

its zwitterionic form. Terms such as zwitterion, zwitterions, and their synonyms
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WO 2007/ 117399PCT/ US2007/ 008216 reference to enbodi nents of such
set, and reference to each and every one of the possible enbodinents
of subsets of the set referred to explicitly.

embodi nent YOI/l a (1), each of R14 is independent IKFWSZQW@PWf
tert-butyl, methoxy, -CF3, -CN, fluoro, chloro, nethoxycarbonyl, or

benzoyl. In sone enbodinments, X2 is N. In other enbodinents, X1 is N.
In sone enbodi nents, Fe is H nethyl, ethyl, CF3, cyclopropyl, or
cyclobutyl. In further enbodinments, R6 is Hor nethyl. 10l n sone

enbodi nents, nis 1. In sone enbodinents, Zis Nor CH |In further

enbodi medngtterforiis coimpound(s) aré @teﬁﬁ@d ﬂﬂbﬂ@.‘l ERddreed Rames Rat BRE Rl
or cyclobutyl. In further

et hyl r opyl ro yl | 0

errbgdl ngrhng\ywqu By ﬁﬂﬂ%‘gﬁe&i ‘pr ffﬁfW@ e‘-‘rﬂﬁmlfﬁ‘é}ﬂ'@es 1Imihis regard.then
some e”bQ'@nﬁ@ﬂvaﬁterB& @@fésiaiaadaﬁ@ naamdbﬁdm&memﬂmiﬁmagwthw I'n
further nts., Ig, ? are

enbodi rre m'ﬁ? Enﬁt'%%fr w&qm 'nwﬁsﬂmﬁ‘%ﬂ dﬁe&amﬁm@lemq@mes
net hyk. zeabefdr R¥ARIPIO s bﬁQin%d.@si@h%Q h@tbarrm@eéﬂ: b@ahdfdheaﬁm@blﬁs
salts of the ds represent ed For mul a , prefer abI

t hose deWPbﬂhr%ﬁg@o‘% w'ﬁ%@nﬁr lﬁ?@msﬁa&ﬁwmﬁ@n&ﬁm sampound
her ei n. tfl'nat ha}s ﬁr?ahaﬁmﬁgtgeswldmoaﬁéewt&@néamé s thésé BbAPRBRAJS Qre
nean a sa 0 a r

e a conpound,_represented by
e fetereed hite Rt diner Sabs:: Soiber SaPRpatglar iaihese GrmppHRdEAS e
bi ol ogi cadmbwa?umsa:bhmncﬁugh Mﬂesferrmtls @Qgér@leﬂhﬁ; S ( smﬁe@s as a
gener, har maceut i cal

|1 Ber
a0 181 o isnagier. R 5 SR IERAUBI. S PRSP RESRATR Lhediming acd Ghcine)
Pr Oper t | ¢s the irmﬁute mzmﬂzceem Sindlt exisr iM&ome l‘hedr_:ﬂﬁn ithididagi-iYCH

a0 VO it e o R B R RaBe TISRHEBAY Adfelan. e oot
cont act \wwitherididc bomead@fmﬁelt salty @dﬁipb@thon@%etm atid well
oses BBl Sal ERR8 ot SRR R e B e lB, =
bot h15ypewuld in any case be so appreciated by those of ordinary skill in the art. Because
there is no need to hame each and every embodiment that would be recognized
by those of ordinary skill in the art, no structures of the zwitterionic compounds
that are associated with the compounds of this invention are given explicitly
- herein. They are, however, part of the embodiments of this invention. No further
20 examples in this regard are provided herein because these interactions and
transformations in a given medium are known by any one of ordinary skill in the
art.
Any formula given herein is also intended to represent unlabeled forms as
well as isotopically labeled forms of the compounds. Isotopically labeled
25 compounds have structures depicted by the formulas given herein except that
ohe or more atoms are replaced by an atom having a 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, flucrine, chlorine, and iodine, such as ?H, ®H, 1'c, °c, “c, N, 80,
30 V0, %¥p, ¥p, g, 18, ¥y, '3, respectively. Such isotopically labelled
compounds are useful in metabolic studies (preferably with *C), reaction kinetic
studies (with, for example *H or ®H), detection or imaging techniques [such as
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WO 2007/ 117399PCT/ US2007/ 008216 functi onal groups, and accordingly
react wth a nunber of inorganic or organic bases, and inorganic and
organic acjds, to forma pharnmaceutically acceptable salt. Exa

|
of phar mac¥XP¥MI73P accept abl e salts incl ude sul fates, WBW%?’EE,

bi sul fates, sulfites, bisulfites, phosphates, nonohydrogen- 5
phosphat es, di hydrogenphosphat es, netaphosphates, pyrophosphates,
chl orides, brom des, iodides, acetates, propionates, decanoates,
capryl ates, acrylates, formates, isobutyrates, caproates,

hept anoat es, propiol ates, oxal ates, nal onates, succinates,

suber at eposhpsialssion lontyraples (PET) 8aiAGle-phitsAerisdiondddspiRed
h_exyne-l 6- di oat es at es,, CB| or obenzoat ei_, metgsyl_benzoat es, 10
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e CO oun 0 -0Or a con I NS SI nitrogen, e ..
dosi e A0NARRGES EruliRg Pout gstermetabans sk Ny urop S ATRS Misysasep in
sui t abl e vivet halftifevdv le8lted tBsade retiuirenidtits & Xstopitally fabldPedmBbuldof
free bas&‘.vvl,th I noy ganj c ?_lld, such as hydrochloric acid, .
hydr obr ofE IYETHONGAN RRodRIgs ihgTea Aan-grneraly he PRPRaTEd bcqatving pptihe
gg id, phespduiires arcsioltbseann_d théleptgélhes oPlin e Qxa&ﬁgw&m ;sre@ajraiionlsuch_ as
aC | C ,acCl e cetJ G..acl r | ONI.C CJl St ea acl d, acti c
2ORCRO LS R d Rl BY Blbindindin BeaRLNRIEP R Stapicaln tating kaadgint 8¢
aci d, suamdri-isotapidalimabeletiaeagent, fumaric acid, malonic acid,
ruvi c acid, alic.acid lycolic acid, sali | i cid, oleic acid,
pal m ti ¢ aci dWNSGIPETEY 18 =0y fiiuda dapineeing e srlnctan of 4 parioniar
aci g or g@c_biatytftxprgrﬁ tistagigdssiale speuies Tordr specifted dariai:_uglrs ast igwmlﬁldi to
aclid, citrtrc Cl Qr taytarli c acl an am,no acl . Su S
a1 dabfte ¥id St afeied 8F ' SR G 18 v AR BEeiing Smibse . o
ac: 1915 2- aﬁu;roxmﬂenwh'ene awiadableaqqmdmsf ( g mtﬁgguan oncclej ttmaiﬁoﬁeacli e s@egies
Su onit c , ni aCl d., -LOl Uuenesu onlLcC acl d,
o hanes (R rspefiba g b SH IRt v BhSoaftirtfe MERSRE e geliie .
aci ds suwhriakletdisseherievintha forexdaphrdesd sia¢ech pttenmdiseny ot her aci d and
m xture there r eqgarded ,as, equi val.ents o, t £
Cubsti Cut o | By br g ricial iR b KRR B i MR By s ERAERE RS S
t echnol oig/one WHS2 GHiA/I,] 2B SOHUSAOB7.LLQPR 24 6ne of S; and Si, ke tigseund
of Egtnul.g_. i i L |l .C..aci | fQpic
o¢i 01 hESgohindris RotePld GmoBHifotS of 158 iRERHh I RelirRlb3Ras | o,
any sui t ghbicem@'badys it & andadfkaps 15 88tSeRinaB Shend B8gp6 ISISH S hemhe
i nor gani r icC . ch a 1ne i r 0 ry .or
Lort oo Jo 8L ARl B stiruio st Aol S Peand e T ot SR ARRSRS br Yaon
hydr oxi deneafpuchmbaioesi dhe sharter tefmibekey "Slabnads bhe st SgiandSasnd

| ) " : . ;
Fogat deq S.ama s SHEbrAert 891s SBEAl Mgl Heferh16F Y od %r bfity. but
or di2&r y nbebywayfofdinnitationn T toregaina drssgxample vstsulstituent lemphelegpf
sui tabl ey sgld i% ét%&ﬂ%eﬂ'éﬂ@@éﬁné% h’%aﬁi& E%Hﬁ@%r&feofﬁ‘g% s%%?:gﬁtueﬁ‘f'c h
as egC|ne an ar gl ni rre, annDnld, car ponat es, | car ponat es,
Eri malry, _assigommtyﬂeawﬂnadénerb&r.yTl:aafaregpingrmbrwlyptibn ghaeigrfa;eirsfoch as

n a . I ) (S
and | nor SapetiuBHE Gefud WhorPa AfcaBid o BB St afRC L O PKA T,
magnesi uAndanygthesgenenicosubstiypgpd symbiohosed henéginum and |ithium The
! ! | 3
pharSceut | caf g Yhe BELTHEn 5 4pHanGioR Bailén It anymember oy
The t er nrsubstsdeniy emteulirmentspeidbisrisventisin cordpase the eariausngroupihgsiibat

can be made from the listed assignments, taken independently, and equivalents
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or a polypeptide chain of two or nore (e.g., two, three or four)

am no acid residues, covalently joined through an am de or ester bond
to a free am no droxy or carboxylic acid group of a conpound of
Formul a (1Y0 344 Hﬁ%@s of am no acid residues include t hECYRRAYNP08216
natural ly occurring am no acids, 30 commonly designated by three

|l etter synbols, as well as 4-hydroxypro|ine; hydr oxyl ysi ne, denosi ne,
i sodenosi ne, 3-nethyl histidine, norvalin, beta-alanine, WD

2007/ 117399PCT/ US2007/ 008216 ganma- am nobutyric acid, citrulline
honocyst ei ne, honoserine, ornithine and methionine sulfone.

Addi t i onaherepfieByofayobd lsagendraxarhplemr@dwﬁdueﬁﬂbrmnﬁﬂ > 6% it BYherein

i doo. of aPyfE Bl H B endhan 8 ot op e 82 77 S E?e%%gds%erm
from ammmntmdémentmoi/tf'@ meht{qutj farvhiels sampﬁs@ncﬁmmtg is(§3; 3;?4 ?,IliQ Ss;
am nes condayr e het er,ocyc

or heter %%‘?F'e %@g%gé @2’ éﬁ’&ﬁiﬁ '@sorl?l‘ Ofaéga @'é@ 9ﬁ3n§¢xem9 g Iﬁ%‘?é’ tS?aE!"d
ar Iekd’lé; i \ﬁdeEéﬂ{fe mmtmfash(sz_aﬁml $3glanﬂr$gm,{ A ;@a‘{)ga@'s]m@mht?f@gcz olnke ?f
za an, ers i nvention_include a

C5. )1/0 rcyc a'?‘Eé‘?ngEﬁ%ﬁ?‘ t%xaﬂ@al"k?f‘? °é§t1e$§ ans, %¢"é§r ed
esters i ﬁccm!mgmuagu hm'elarfer tHBrSHkEchSerViw dius aobby W=sEBsltdivn. The

derivati s, i ncl udin . .
o suce! yaagiio Sacbkl SomAbRIPS.ntTh e BB ppRcwiEnUE stated in generic
phosphor Yeroey rlﬁemeﬂntbkty msheteyihe, vatiolis Gubamuphbawgﬁm&nwébowbeﬂ hsein.

dor i 1951 yE8 BfReol Hgn‘%*ﬁ!?“e@e'ﬁﬁ%e'@? SltugPls e PR Whpr agpligbi,

Car bonattommb@suamh asBI o1 ¥, esidan, s;ncbmy otilek geacHs sabstitoént

hydr oxy 80PBBFuSEY é}eﬁr‘? provi de prodrugs. Derivatization of hydroxy

groups as” (ac ?oxy nmet hyl and (acyl oxy)ethyl ethers, wherein the acyl
group nmay be hemmn@sm"CgbmﬂmnahIwhemhppl:emherblmdbmaf mor e

th wh f. I
o oup. | & bR R AREHL e 46 AN (i RPN B il eBE ¢ o
yi eI pr clil @ggry Feaf thysnembehoscarppe memblaes pﬁmatceﬂnamdd'@piczmd)jeﬁ in
J. Og b t
i des. O ponasity reiteed by o SRR Bt Ges e BubRbRSidr b e
may i ncoP'ﬁ@PQt@egﬁSthEhamDn@I pﬁd)oet member{Cne emnatiimantsothpt have oivsl
f unct t it
1e0d. | 1 THECRNRTRRRS FETERY LR KeRE e LT Bt g e Jloiarg L.
net abol i t e" mbBfdern Sharliad sfers toaan 9hmatucmqun miumtheoétraigh’abol i sm in
t he Zpdyb@ihches Qﬁﬁﬁ'éﬂ@télfnfn%émd 8f éél)ogﬂrraémbteré me{hgoéqqllrbﬂ}ag ﬁ%es <<

active nmetabolites of a conmpound na et erm ned us
t echni qu@s—ﬁh&(}m B~ Bvai l abl e in the art. See, e.g., Bertolini, et

glat ’ 1887J 86(7 Aoy 765- tnth%_%?rgfé@e:ﬁﬁ%réﬂléB.ee%*ﬁ%gaeeﬁ&TgngS g’f ‘?ag%rgzso
Bodor %.?%f@} m'b'lﬂyf’@zrwhq@ maimongmﬁegahm§sumweg areblléwedr ugs

(El IS evi gl:l%ﬂ:&ggéllﬁ?lgé ltﬂf%g}nen()c.}%r'{%rd 5@/1‘%%’9%’: L;\zége%gférrjﬁ%%? Zi ?%%@elh 35 3ten

( Kr 3Fs gliFdRTtiperiwit A aifacheg s a finskhs dlutﬁ}@ad@mb@l' BodIB attea:haed o)1) .
The Sominia sbsFanayettber, 8 i 8brcRhSISBEAbisaBLINOAESRR LR ©

salts, rmaceutj cally acceptab pr odrugs, rmaceu
active '%9513 i péée second substltuted member and B attached to the first substltuted

member,

According to the foregoing interpretive donsiderations on assignments and
30 nomenclature, it is understood that explicit reference herein to a set implies,
where chemically meaningful and unless indicated otherwise, independent
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5(col l ectively, "agents") of the present invention are useful as

hi stam ne H4 receptor nodulators in the nethods of the invention. The
agents may_be used in the inventive nethods for the treatnment or
preventi onVH MU EAl conditions, diseases, or di sor der&CHERMNY{0R%p16

t hrough nodul ati on of the histam ne 114 receptor, such as those
descri bed herein. Agents according to the invention may therefore 10
be used as an anti-inflamuatory agents. Synptons or di sease states
are intended to be included within the scope of "nedical conditions,
di sorders, or diseases."” Accordingly, the invention relates to

met hods okfershog ta mbpkimeniseaftsuchlsefgaid efeenceitd etchertl évdrg ohe et

bj ' d_with. feri f 13 di ol der,
condi ¢ 1 o raaeRbEe RRiBRn R rsthend oS Rt sebPa TR BRI uch ac

i nfl ammati on. In a preferred enbodi nrent, an agent of the

present inventy I ]} r to treat infl ion. Infl tion
may be associ a]b%gn%vﬁes ?ﬁ‘wgﬁ%ﬁ&% Og%féﬁyl%ﬁﬁcﬁ?g‘rwsd?d%ﬂf{%%m,
such as imethyhtert-dwyyl dinethaler sCFal-Cal, Juord] @hitire prmaeticxycdisomt, @rogi cal
di sor der %en%gkpi mrune di sease, |ynphatic disorders, and

i mmunodeficiency disorders, including the nore specific conditions

and di seases dnsemeembodirfenis; Xf isgNt e otireresmbodinests UG igN.of

ey tion i ; e Cone medi ated di
or conditi ons e TEREBHmEhE RO T el BV, i SVTRPRRE | on
al | er gi c dysiobatyiain tnthexreinbddioeints, 25 is hf bamatitylon.
1 u%rati ve tIM%Sﬁwé)lgrﬂb'&mrﬁgﬁ@t h%nlt reatable with a histam ne 114

g g

recept or - nodul at'i ng” agent accot g'to the invention include
i nfl ammat i on dosoms embadipentat Zds N arrClnyn duharf erabplimerits 1 X isoGH.

diti t d .G t
ol monary. i seheBmPeinBolineds; AR kel el vl 28R idrf, Ffiopropyi
mul ti pl e cssyelobstyd, In iurihememindimeote R%ds sbasmetiyinc! udi ng col i ti s,

Crohn' s di Seaaﬁsoﬁ{&jeﬁbﬁﬁf Ai4epeQd 4tis), psoriasis, pruritis, itchy

skin, atopic dermatitis, urticaria (hives), ocular inflammtion,

conj WBct i vi ti 40 speresempetimentsaRf andiR'® ané each sndepessiently ttor methyl. In

scl er odef e@%%ﬁﬁmﬂ}ﬁ t RY LAY Ghtdi SEBSHSH i mmune- nedi ated (al so known
di abetes ne F

as type 1 te Ttus and_[upus, which are characterized b
excessi ve or pnepmeembpdimentasRi 'ds Hhor setieyis o detir ermbodinseds R is
Q her autippune di seases that |lead to inflammation include

Myast heni a gravis, 5 autoi nmune neuropathies, such as Guillain-Barre,
aut oi nmune uveitis, autoinmune henol ytic anem a, pernicious anem a,

aut o ne thregh ' g% i 19 ' .. pi d
syn%%, vascul i ﬁ?ﬁ?ﬁgggﬁ%s 8@%\%‘?& %%%’rﬂfﬂ%%‘%@’%% %gﬁéﬁ 's
di sease, caameaindsirepieseptad by Farsuladbaprafgably of twsegieseribed iahpbve and

primary B tHeEyedic EGRPbENdSBLEPIHALHBRARLI tis, 10 autoi mmne

oophoritis and orchitis, autolmune di sq'qs'(_a of the adrenal gland, -
pol ynyosi ti s, AdéXaamarpulicaliy accepiahis saitiris intepded ite mearnua salof a free

ankyl osi B@idSHOBE bid SonipRtndiregfeRBntWP BB (1) that is non-toxic,

25  Dbiologically tolerable, or otherwise biologically suitable for administration to the
subject. See, generally, S.M. Berge, et al., “Pharmaceutical Saits”, J. Pharm.
Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salfs, Properties,
Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich,
2002. Examples of pharmaceutically acceptable salis are those that are

30  pharmacologically effective and suitable for contact with the tissues of patients
without undue toxiclty, 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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Pruritis with a histam ne H4 receptor-nodul ati ng agent according to
the invention includes that which is a synptom of allergic cutaneous
di seases (such 15 as atopic dermatitis and hives) and other netabolic
di sorders ?@U@ﬁ”ﬂ%”ghronic renal failure, hepatic chol &4 HUF2L07/005746
di abetes nellitus). I n anot her preferred enbodi nent, an agent
of the present invention is admnistered to treat allergy, asthm,
aut oi mune di seases, or pruritis. The term"treat" or "treating" as
used herein is intended to refer to 20 adm nistration of an agent or
conposition of the invention to a subject for the purpose of

ef f ect i nfunctionel groepts, andracpowlimgly asédtavittea euiniberlof ingrhaneBH cihmia of

hi stani i > : ek o
el | or alPHaS: 81 Deflemit et dninnitieeiis. fRergT b fheteegritical Horertine
severi ty seft, kxamples ehphagnacaliticaly accebtabledits includerdifhied), or one

or nore f.. i w.22.di sorder._or condition nediated
t hr ough %Weosg b(')% %ﬁd’ as?fﬁﬁ%g‘ IQASLﬁgt(,eépP%?s FiPONORYECgRM M
" subj @ct Phoepeatest dihgdragemphbaphatat| ertaphosphatesy bysiphosphagisient ,

e, RS B, O s il
i nact i vaselylalesefminates issbutgrates, egplaites, Hettamoates HropeslgREObxalates,

expr essi t LV n ractivators” are conpounds that

i ncr ease?%a{g[??t%gt %‘yé‘%%%ﬁe% g’at?eg?%%eﬁéﬁ??a}%?’ fﬁp"a\fi {eSy e Pityparidre
H4 r eceptinatesgraxyseohbalioates) hénzpates\OhRIOFEAACEROO RASIHYHRIDBLRR3216
In t{eat Ak, J he L.ovention,., an effective anmpunt
of a-'[@l east %@%ﬁsﬁa eué)g}ggﬁzéégltgrrsﬂ %éait:@%y PREOFES lﬁlét%ﬁﬁqigﬁts,ugﬁnpges,
adni ni st ¥yledesyianaies,| punyiadetates nphémydpropionates mbeesibatyraies, Bratsesh

a di seas IS Oy it veffective, amount.’ ans an
anount of‘“’é%? %’qé ﬁ? P fog(& Ee) Hﬁp‘%}%%g%'ﬁg?'gﬁgy t%irgfgsn E%Bgﬂ%—&f-lhgn%@gi red

t her apeuPfaPanesplfopaizsavaphthblamet 1-sulfonatas, maghthalenesddulddnates and
t reat meninfrifeidtbe desi gnated di sease, disorder, or condition.

Ef fective anounts or doses of the agents of the present invention may
be aktert ai nelf thy copRaung ofdtdrouda {i containsva babicmitrogers,ehe sizalratii on

C - ; n&wns ; . .
Fact or o, PRafaefRan] SbestabBaihal 1) Sipafif SRY HRAME gpRrca" | ¢
del i ver y?VQ'%é)lfbHhﬂl?a@bl@h@ﬁ“@@'&nﬂfeﬁtmeamhe ftaeebasey with tan inorhzrieiasi,
e b % . _ haibots e , _
ongoi ng o as YA acif BBl eid, BNHORER, sl s 0dntils
and t he feigheie asid. pPhesphasia agid, et thecliken or Aithexmorgamioécid, socteas s
in t i f - . f t . kg .of
Subj ey 2 fid, pihviMic fhid HrobBnt 8Lld, AETRC KRGR R Hoothid
ng/ kg/ dafcidofrialgie gcidy hydrasymelgik gcith jsethionis agjt! esuncinic eicite dabivisamid,
nit i i . ; Q- , 4 t i Ve .ange
for o su henicbd, melnibb ik plicadt BB URToifbil Soif | LAbNL A
about 0.9elcRddRalIMiticagidglapricasich 4 Pyyroosiddmcidf sudheapglucararticacid or

di sease, g4lhs@FéHE acl, FCNPhaArIEScE, KchYy ﬁgnd{aﬁ@agia,s Eite Y cilCor
adj %%t ed for, preventative ar mal ntenance treatnent. ’
tartaric acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic

acid, such as benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or cinnamic

acid, a sulfonic acid, such as laurylsulfonic acid, p-toiuenesulfonic 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

30 are regarded as equivalents or acceptable substitutes in light of the ordinary level
of skill in this technology.
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For exanple, the dosage or the frequency of adm nistration, or both,
may be reduced as a function of the synptonms, to a |evel at \/\hi ch the
desired ther eut| c or prophylactic effect is maintained.

if synpt o OAHVEIEEn alleviated to an appropriate | eveTCT/V$28%7{Wf

may cease. Patients may, however, require 25 intermttent treatnent
on a long-term basis upon any recurrence of synptons. In
addition, the agents of the invention nmay be used in conbination with
addi tional active compounds in the treatnment of the above conditions.
The additional conpounds may be coadm ni stered separately with an

agtent of For gllfﬁhe(ddm@diuncnﬁf Hdmdumnt (hhs lau%marsuag%ta agrw*gn@gw&nal
active in ejen arnmaceutl ca 0S (0] accaordail n

o ent ontlipRlcEbiq. e HetB PReRE oty SCERaRble S Mav 16 breBaie B ds
ar e t hoseriylliitablcemiefiion) for exhraplRy Geginémt dfeh@fﬁe@Cédnd Wlthﬂari h'h%rganlc or

treatment of conditio di sor der or di seases nedi at
D000 117 S5 PRSS oBATD 3B SNCTIE: GHTREY ¥PeBaes & OHEYY A Akl tals

anot hg { mw?ﬂ@fankalﬂr:é é@ﬂemeﬂfl Hic}mil@tldé ﬁnyoéorﬁ?ﬁﬁbﬂ'léwﬁduéfdﬂb\aees such
agal ns an er ar ge asso ed, W e artil cul ar G on,
D 3 e e I e g S T L e

( et g. byare rnsd;af:fded @9 equitglenandr é‘c&ieb&{bl@sal@ﬁmmd? mg?eai ﬂh@tarafnarrﬁ favel
ot ency or, ef fecti veness of an agent accordin 0 e .inventio
potency G Rugh EStiyeness, el Pariaie et sUlab S b NSE gt
t hg agtentsaats ﬁeﬂ?ealg-om ahiieo :amdsntsmﬂas glyc;n_e ahﬂ\erg|ﬁ?feeammuhp
nmodu in e.tar rec ctive un nean
Cor 18! L RBrtdiated. iGhRRaER PimdlY setontny: BBUIPRRT poliar any orae
act : V|t ty alnmnbitaﬁe%mmigel}adm:n% , gsrolidings rdipsndite biyiofshdlinggand
ana i cal._ nmet.hods arge ation,i.s use
vari oty BedEeE,gas oAb d o Seufin i Pelesnie
i n;/ent i omnagnaemm?dmauiganese,nrmm anplpsbh r, g, @tumintukn el Iu'h|tu_mr e o]E hte[1
active ingre sji,tions o e
i nventi ong L'ﬁ'% 'Pr%%'@ il %I%P r?%a%%gcf ??%ﬁ-' gop g'%ﬁ?ﬂﬁgcorrpri ses an
ef f ethi vearanmaneutuﬂailgtadceamble) pedrbas oﬁttmnompdaurat;e@tt Fommwa ¢br d‘zmcterm
ith the.j ,'
bart of <R Mg A kBl Alesidaide BRGBLBR FaftScRue G ng to
t hi s i nvexhiipistration to a stibjesitayiekisdhe |comp05andonefmc3hb@ ehanigakot
f t I t ol bl
ot hor wi <@ ReRttEca Brdcddiitudrbad Bhivoftls or ahe Pt chidvads b LAED o '
such as aufnyislnmg]cai whstiiwos (e.g:i,obﬂrachrug mt@mbd@tmbhgmammai pbhis
200r 8t h%r éﬁe&?&%ea%orﬁﬁaﬁna %&‘ %b r ang\hf:\ﬂjl'l?g?@t ca I B’(ia at €

admi 1T st ral%on 0 ceutt cal age
t her ew t iprodbaghis! aaprazﬂrugﬂbabsm $oxmd:htuldglcahy mtd&raiﬁebmmﬂ*nerwnsal cium

ol a1 n, Dicsdbalyanglifdis durhRER0h SR BiistE MRl SopdRes
t he phar fise selectian acd mlresartatlonwf @@ntab!emmgrl@mmaatmes are Bescritzgk for
uni ts Of&‘% %“BEE nts mgﬂggg}'sem éﬁw &rlgl‘ie%tnﬂga%“tab' ©

phar mace ‘excr pi npoundi ng n1 gues 'known “or t hat
becod® avai l alExamRies pbpeodsugs imdmcmmeoumds havieg eorpobia acd sesidye be

adm ni st %%%di%%#?ﬁé ShERA b ¥eo z? 3 t@aosfﬂrégwr%uﬂ "étrﬁpa acid

dellvery e. arentera , , or ‘ocul ar routes,
or by i nmg&due%movalentiy joined through an amide or ester bond to a free amino,

hydroxy, or carboxylic acid group of a compound of Formula (l). Examples of
amino acid residues include the twenty naturally occurring amino acids,

30 commonly designated by three letter symbols, as well as 4-hydroxyproline;
hydroxylysine, demosine, isodemosine, 3-methythistidine, norvalin, beta-alanine,
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30The preparation may be in the formof tablets, capsules, sachets,
dragees, powders, granules, |ozenges, powders for reconstitution,
liquid pref’)var ations, or WO 2007/117399PCT/ US2007/ 008216

supposi t or PO ably, the conpositions are formul AAGYU§A}7/008216

i ntravenous infusion, topical admnistration, or oral admnistration.
For oral adm nistration, the conpounds of the invention can be
provided in the formof tablets or capsules, or as a solution,

enul sion, or suspension. To 5 prepare the oral conpositions, the
agents may be formulated to yield a dosage of, e.g., fromabout 0.05
t o about dEnmgtargimbdivkyric anid foibaliiadtivindtyefeita rupeskeriie, Gerilttnslanby .

or from out 10 ng/ kg daily. Oral tablets may
i ncl ude ?ﬁ%fﬁg%ngﬁ%sgﬁ%g%ny ot her active ingredients nmxed with

ggﬁgat! bl e phakdditienalitypdd of m@ﬂmmb?tb@@‘r)ﬂge@d.gfﬁlms[’arﬁt&é,;ﬂy'd&ﬂbﬁzmg
i sin ndi n nt s ri cating agents
sweet eni tr{S&z’a‘géeHHp gylagﬁ'ﬁgé%w %&uéaé%t éi?lg%rgrlg? i(ufsﬁaﬁqp§%éﬁ%‘yﬁﬁ§?é?vat ive
agg_nt §. Suiaraples of aenides Eiclmimthol ' Beldmliaeddﬂimlhmmndniaabﬂin}alﬂ? cakampat ﬁ, I
S t : ar cose, _met

cel 3ﬂ?@“ﬁ%ﬁ?&?fu%ﬁﬁﬁga?éff%rsaﬁ&ﬁ%ﬁm% SSTBINBHY e elidei: or 6
Ex | némbi eteratychoatkybioe hietert [ vielg nedibties)| Exghypisy whRiser ,
15223 ?ﬁ?nélbggl‘t::do%tea{h%? Y %Xs\;l;épe | - I’mra?.‘ol i.g el QPYP?,ixgsodi u%ﬂasrpar h.r
gl ycol ate, m erocrys aF‘ﬁpﬁ cec{] ?‘BT"E%‘E'P”%O‘%@W pfiEry aﬁ?‘%e%@'ﬁjpcﬂj'é@*
of " di si ntza@tyaamfrgpmglémmpleBiofoﬁstg?anm invemjion mwt[)wte@sbalkylb cand

latin. ' ; ; ) .

Steardte’ %f%%'ri ESQ‘%{‘W%’P&‘ PERhyIGr T el BT te e bratpiiste BetYg
i th nEeseaTsalPredoiy a p ed hyalemivatizi i byl F:1]
PG E vt ettt
coated with an enteré)c coating. oo Pos %ps%%‘éssdf'g? ylarpinoacetates, and
adm ni st Parsphoyixyoithyiexytagbondsfoligewingt procedyres|sash abcthpse paitiihed in

LS| 0 O ey AL, e 15BN Bt 3
by mi&i ngmine greups maysilsqyiet pradrugs.hCasianate derivatives, shifarsatp esters,
3o cortBuele sHEALARER) bidpetoll 8 il BRSRR, Denatrsgonsy
propyl en@ygm;w(grpups_; as (acyl¢nq,{)m_¢§hyl @ndc(aayl_oa)d)@hyl sthaas| wherahy tHeacyl
| yopht | | PactFor eBRZ R Sy Bl oy SHb BN B Be R Enple T¥r b
wat er or op cARIOXYlG el funclignalities iufwhesetbe acgligloupiis andaroinomd Bsters
TRV 0L 8 usn LBy, LSRR oAbt SARRRL BRI e e
prepared as described in J. Med. Chem. 1996, 39, 10. Free amines can also be
derivatized as amides, sulfonamides or phosphonamides. All of these prodrug
moieties may incorporate groups including ether, amine, and carboxylic acid
functionalities.

25 Pharmaceutically active metabolites may also be used in the methods of
the invention. A "pharmaceutically active metabolite” means a pharmacologically
active product of metabolism in the body of a compound of Formula () 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.,

30 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.
1884, 13, 224-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); and

17



WO 2007/ 117399PCT/ US2007/ 008216 sodi um al gi nate, gel atin,

hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose, alum num stearate gel
and the |ike); non-aqueous vehicles, e.g., oil (for exa e, al nond
oi | or fra®ARWAIZES coconut oil), propylene glycol, et RYTUT2A(H8¥216 o
wat er; preservatives (for exanple, nethyl or propyl p-hydroxybenzoate
or sorbic acid); wetting agents 5such as lecithin; and, if desired,
flavoring or coloring agents. The active agents of this

i nvention may al so be adm ni stered by non-oral routes. For exanple,

t he conpositions may be fornul ated for rectal adm nistration as a
supposi t beyserrdlesign and &nplicatien of Rcdrdgs)diugt Desigmans, Development

: . . ¢
the [nvelticisospfhLaREN, EPAES e, HaRirat ABRSEHE, £ B, 188 0y © ©
suspensi ons, Hﬁef@re@pwn;ﬁmf Bgprudali) and their phdrmaceutivatly tgceptabrle salts,
o ent o ShblngbSat i HAALE ARSI BB oot

Ringer's solution and isotoni ori
pr esenit efeallgctively, @gests"hpfiheuprrsast inventicrsarer ustifsipashistarningj Feet | on

devi ces, yd hi fion ' | the appropriate
dose. rmy el hbafBtes RS muthador HeThaental Hk sibindl Bediiadh
can be ufwinvgntivemeteodsfarihe treatihentanprevantiomof miebicst catditiens,
i nfusi on r kgl | . . agent,
adni xed %&?ﬁ@gs,pﬁt?ﬁoa@&t | cai %gﬁ%@@gﬁ%@gﬁ%‘gﬁﬁ}%% 'ng'?“r"c?ﬁleptor'
several fuffuaeihese desaibad hierpin. Agents according-ty thedpieaiion may therefore

adm 1 st palysel.ast e 1%L A WM l.cal_ 20
g A e
vehi cl e. MigRAstktic b includedhwithin the scppg of Aeedipah cendifions edisorders, iopn
may util ggeagepatch fornulation to affect transdermal delivery.

Agents may alternativel % be adm nistered in nethods of this invention
by i nhal at i onACGerginghy thadryentiongelates tsumethods of ysingnthe pharayaceutical

formul at agent3ldeRoRBEd AeRlifido fredt SubibeRl daGRdddAith or sufferdd fHIR). 8 EyOf

agenﬁ useful in nethods of the Invention w now be
r ef erenc®Se8se Jisridentone@nsitiohaediated fuwaugh histamins Ha gecentart activity,

pr epar at swdh Helrmanandiibie specific exanples that follow Artisans
will recognize that, to obtain the various conpounds herein, starting

mat eri al s may"fePERIPEEEIsmsedigenb Areagers aftibe prerendlinventiveliy desi r ed
subst i t ugdrihisteldd REtréR ihﬂ%ﬂﬁbﬂygﬁﬂérﬁa%ﬁ?ﬁéég Be.sc'ﬁ?lgglg%té/& mp(v’arious

Wi t hout protection as appropriate toy esire roduc

Al t er nat TVEPSES: disqrdgrsy 8T RRbeitions . sush asdeflaamnaionodieersess, aliengiche
pl a@® of disRePd) WErLIABGRET HSARIY/ ARSRAG LhBlisY iem%%%ﬁﬂ%&%grs,

: . u
substituen a sui tfa | e group, that may be carrie

h [ tha
react i orP & {TURENBIFRRG:disardessdpelueing tieenars spadific ewlitiens and
subst| { udiséasddisen beldwer Neaerdifetid biidht dritolitdPbARnAinARfIS! | ned
mu 5 e ed bel

above in éefer«?nce to For ﬁ (1)..5SIn the Schenes depicte ow,
one ski I'NEMMAeRLiseasey of inflagwiationemedintekdiseayes or copdidions indlude,a
sui t abl ebuticire 09€ IMLAtECAEIRE ITHMation CAIESicanfiShhiibAX ¥ha"
gr otég (BO@%rh and that protecting group rep?lgcre‘d at albﬁé?ﬁ?cgﬁa}élé in
t he yntIH gation.

Hlustrative 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
30  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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1) Activation A2 \' 10AS Referring to Scheme A, am nes A2
are comrercially available or are prepared fromacids Al or al cohols
A3. Coupling of acids Al wth amnes ReNH2, in the presence of

acti vat !Dng PE¥0ch as di cycl ohexyl - car bodi i m de, ECKY Tea3007/0gp216
carbonyl diimdazole, in a solvent such as DMF or THF, provides 15

t he correspondi ng am des (not shown). Alternatively, aci ds Al are
activated to their corresponding acid chlorides and reacted with

am nes RGNH2 in the presence of a suitable base such as triethylam ne
or diisopropylethylamne, in a solvent such as DCM or THF. The

resul ti ng-lﬁa' e, weﬁoﬂedﬂae@htbmnmmh@@ﬁ%réﬁj @i_ﬁlé_ﬁla:séélAitﬁﬂﬂlr?% ﬁ%giéiéﬂg?lgo
as cohol s

t s Li AlH4 t suc
Zg? invatS gg(rl?g'frhﬁs Bet )ac*’a%a‘teﬁ IF Us anst Wpusophicharsichbaragteizeciy i des
or al kyl éx@sgsiates pr@bﬁ@é@ﬂﬁrﬁhﬂhaﬂbﬁ at BeMNe%thge bhﬁ'n%l@é&é@e@ﬁera
sui tabl e beise such as I et hgl am ne,

di i sopr ofH EWFH?ndf%asFﬁ ﬂga@‘a?qgﬁ’ﬂ" ten E’)@Mciﬁ M?Pﬁheﬁiﬁ)%a&@s

am ne§ AZutdiniraun@neufipathies] SiBsh A2 GUiIR:IMBRRE, edtdifrPitime Gakiass AS by
reacti on wi,th Ight h?ll imde or a, suitable am nqQ surrogate under’

M t sunob BUHEIDEES NemPigi-Ro IS §§7) 6/6HS e YtopRRUNGer &
pht hal i mttromisodtesknis enipeeal avents, Eﬁtlfphbeﬁhﬁﬁblél RyAGINS, \RREIRes,

with hydr uchnaes \I\B%ener's gral'li\/l%omalsc:sus eBehce s%_ls:easeRéermatltls herpetiformis,
pemphigus vulgaris, vitiligio, primary biliary cirrhosis, autoimmune hepatitis,

10  autoimmune ocophoritis and orchitis, autoimmune disease of the adrenal gland,
polymyositis, dermatomyositis, spondyloarthropathies, such as ankylosing
spondylitis, and Sjogren’s syndrome.

Pruritis with a histamine Hs4 receptor-modulating agent according to the
invention includes that which is a symptom of allergic cutaneous diseases (such

15  as atopic dermatitis and hives) and other metabolic disorders (such as chronic
renal failure. hepatic cholestasis, and diabetes mellitus).

In another preferred embodiment, an agent of the present invention is
administered to treat allergy, asthma, autoimmune diseases, or pruritis.
The term "treat” or "treating” as used herein is intended to refer to

20  administration of an agent or composition of the invention to a subject for the
purpose of effecting a therapeutic or prophylactic benefit through modulation of
histamine Hy receptor activity. Treating includes reversing, ameliorating,
alleviating, inhibiting the progress of, lessening the severity of, or preventing a
disease, disorder, or condition, or one or more symptoms of such disease,

25  disorder or condition mediated through modulation of histamine H, receptor
activity. The term "subject” refers 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 Hs receptor expression or activity, and
30 “activators” are compounds that increase, activate, facilitate, sensitize, or up-
regulate histamine Hy receptor expression or activity.
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-N C2-(N-R11BI \ -On A2Y = CN or CO2Cl4al kyl Rx = unbranched
Crolkyl NR6 Rs RO C2-(N-R11 -N B2\y5 SReferring to Schene B,
amnes A2 are reacted with pyrimdines Bl, which are comrerc allg/
avai | abl e B0 APE158pared by oxidation of commercial | y Bv4Yyt0as216

al kyl sul fanyl pyrimdines, or by other general nethods, in a solvent
such as pyridi ne, DWVF, NEOH, or EtOH, or a m xture thereof, at

t enper at ures between about roomtenperature and the refl ux
tenperature of the solvent, or in a sealed 10 tube at tenperatures up
to about 120 C. 2- Aminopyrim dines B2 are converted to al dehydes 83

by reduction o tr*eBﬁné’nﬁMbﬂidds%&br%é'@o%éWvbﬁﬁtbﬁ AreEHECNG ABBOAt SiUsth
as d||so%ﬁ%l al um num h

e. Where Y i S an \{ﬂ{g girouB'I reducti on
produces rg@cgﬁtsqq{ &9ept l'a’é%?fgm tﬁdhﬁl"?: oRip gginigtaigy to a
Where an sab}é@hgi.ffemgaframreat Ngﬁésséﬂihs ﬂ@v‘ﬂg'sﬁuﬂh%\ éiHééQ@'cﬁséF@bﬁ“dﬁ ng

agent such g . rtin periodinane, Swern conditions
p?ow des canelzﬁpdé‘@ e%ﬁam | 6\‘?38? 2| BAYRELT %‘%@fﬁc@m foggnerally
substs t ubgeg Gibaxit firRsdSbired memfemr h;@xécﬁb S@mﬁir‘ﬁrpbnan@% Mee8Usth

NaH2S205, .in, a so] vent such a or EtOH, or a m xture
Fher aor “Sugh tieRuBeRT o} 366 Bt aRaTCLabeASS. CHHTHot S CAniena Eifadiue

refl ux t enmsIms oF Bosés bhtheSad a8 lof tHy PrEdeABINVBRTION Aty 194 adbertahad b

(0. routine methods such as modeling, dose escalation studies or clinical trials, and
by taking into consideration routine factors, e.g., the mode or route of

10  administration 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 the
judgment of the treating physician. An example of a dose is in the range of from
about 0.001 to about 200 mg of agent per kg of subject's bady weight per day,

15  preferably about 0.05 to 100 mg/kg/day, or about 1 to 35 mg/kg/day, in single or
divided dosage units {e.g., BID, TID, QID). For a 70-kg human, an illustrative
range for a suitable dosage amount is from about 0.05 to about 7 g/day, or about
0.2 to about 2.5 g/day.

Once improvement of the patient's disease, disorder, or condition has

20 occurred, the dose may be adjusted for preventative or maintenance treatment.
For example, the dosage or the frequency of administration, or both, may be
reduced as a function of the symptoms, to a level at which the desired therapeutic
or prophylactic effect is maintained. Of course, if sympioms have been alleviated
to an appropriate level, treatment may cease. Patients may, however, require

25 intermittent treatment on a long-term basis upon any recurrence of symptoms.

In addition, the agents of the invention may be used in combination with
additional active compounds in the treatment of the above conditions. The
additional compounds may be coadministered separately with an agent of
Formula (1) or included with such an agent as an additional active ingredient in a

30 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

20



WD 2007/ 117399PCT/ US2007/ 008216 SCHEME C R8 HOR8 R9 R19 ZN Rhl ORZN-R
(4.C AIAS R'" NR6 R8 R8 R19 -N ) \-ZN-R11 C2

Referring to Scheme C, acids Al or alcohols A3 may be coupled with 2-
am nopyri M@ E41E isi ng the nethods described in Sche?glwzpquﬂﬁzﬂﬂ]

am des 5 and ami nes 02. Conpounds C2 are processed as described in
Scheme B to provide conpounds of Formula (0. SCHEME D R6 OFIC, Re Rs
R10 NH2 (1)

histamine Hj receptor activity, such as another histamine Hq receptor modulator
oré compound active against another target associated with the particular
condition, disorder, or disease. The combination may serve to increase efficacy
{e.g., by including in the combination a compound potentiating the potency or

5 effectiveness of an agent according to the invention), decrease one or more side
effects, or decrease the required dose of the agent according to the invention.

When referring to modulating the target receptor, an "effective amount”
means an amount sufficient to affect the activity of such receptor. Measuring the
activity of the target receptor may be performed by routine analytical methods.

10  Target receptor modulation is useful in a variety of setiings, including assays.

The agents of the invention are used, alone or in combination with one or
more other active ingredients, to formulate pharmaceutical compositions of the
invention. A pharmaceutical composition of the invention comprises an effective
amount of at least one pharmaceutical agent in accordance with the invention. A

15 pharmaceutically acceptabie excipient is part of some embodiments of
pharmaceutical compositions according to this invention.

A "pharmaceutically acceptable excipient” refers to a substance that is not
toxic, biologically intolerable, or otherwise biologically unsuitable for administration
to a subject, such as an inert substance, added to a pharmacological composition

20 orotherwise used as a vehicle, carrier, or diluent to facilitate administration of a
pharmaceutical agent and that is compatible therewith. Examples of excipients
include calcium carbonate, calcium phosphate, various sugars and types of
starch, cellulose derivatives, gelatin, vegetable oils, and polyethylene glycols.

Delivery forms of the pharmaceutical compositions containing one or more

25 dosage units of the pharmaceutical agents may be prepared using suitable
pharmaceutical excipients and corﬁpounding techniques known or that become
available to those skilled in the art. The compositions may be administered in the
inventive methods by a suitable route of delivery, e.q., oral, parenteral, rectal,
topical, or ocular routes, or by inhalation.

30 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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Z NRR4A B4 D3 Referring to Schenme D, amines A2 are reacted with
pyrazi nes D1, which 10 are commercially available or are prepared by
general nethods, in a solvent such as pyridine, MeOH, or FEtOH

or_a
m xture th‘é’loezt'}??m&'?tg'gtenperatures bet ween about room ten]fféqgﬁzﬂq"'éo"%ﬁ

the reflux tenperature of the solvent, or in a sealed tube at
tenperatures up to about 120 C. 2- Am nopyrazines D2 are processed

I nto conpounds of Fornula (1) as shown in Schenme D using nethods
anal ogous to 15 those described in Scheme B. WO

2007/ 117399PCT/ US2007/ 008216 Addi ti onal synthetic nethods are
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pressure._. . .
Binding agents may include starch and gelatin. The lubricating agent, if present,

may be magnesium stearate, stearic acid or talc. If desired, the tablets may be
coated with a material such as glyceryl monostearate or glyceryl distearate to

20  delay absorption in the gastrointestinal tract, or may be coated with an enteric
coating.

Capsules for oral administration include hard and soft gelatin capsules. To
prepare hard gelatin capsules, active ingredient may be mixed with a solid, semi-
solid, or liquid diluent. Soft gelatin capsules may be prepared by mixing the active

25  ingredient with water, an oil such as peanut oil or olive oil, liquid parafifin, a
mixture of mono and di-glycerides 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

30  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, methyi cellulose,
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Thi n-1 ayer chromat ography was perfornmed using Merck silica gel 60
F254 2.5 cmXx 7.5 ¢m 250 pmor 5.0 cmx 10.0 cm 250 pm pre-coat ed
silica gelﬁpl at es. Prepar ative thin-layer chromatograp

hy was
per f or med WO NG Hi#%%ci ence silica gel 60 F254 20 cm x ??F%%Q@OW

pre-coated plates with a 20 cmx 4 c¢cm 30 concentrating zone. WO
2007/ 117399PCTI US2007/ 008216 Nor mal - phase flash col um
chromat ography (FCC) was perfornmed on silica gel (Si02) eluting with
2 MNH3 in MeOH DCM unl ess ot herwi se noted. Reaction m xtures were
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2007/ 117;&,2%’% 2003/ 0@821 ol ed tgﬂﬁ} and concentrated to give a
crude resf gRViE fe? RECHTERY T Et 0Ac/ hexanes) to give 7.1

9(61% of a s&brtbpida aﬂvﬁn(ﬁ@@ﬂaﬁ) theSadehts nidy Hemiddd with aiphdrnddeefical
2H), 28’ ' Zééﬁie}%t %'Eor%&trat%oﬁ %ﬂ’ %bggt 6'-71% ?ol_gbou]t'sz’/; %’f :c)’i?ué {Q vghl_igl'e. Another

mode of administering the agents of the invention may utilize a patch formulation
to affect transdermal delivery.

Agents may alternatively be administered in methods of this invention by
inhalation, via the nasal or oral routes, e.g., in a spray formulation also containing

25 a suitable carrier.

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

30 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

23



Step B; 2-Ethanesul fonyl-4-nethvl-evrimdine-5-carboxylic acid ethyl

ester. 5 To a 0 C solution of

4- et hyl et hyl sul f anyl - pyri m di ne-5-carboxylic acid et est er

g, 13.3 mTBﬁO)mb/Wlaﬂfs‘am oronet hane (DCM 50 nml) was addecPQﬁ;'éséoW 4323 en

peroxide (5.20 g, 55.7 mml) followed by trifluoroacetic anhydrlde

(7.39 nL, 53.1 Mol ) dropwi se. The solution was warned to rt for 2 h

before quenching with satd. ag. Na25203 (20 nlL) and extracting with

DCM (100 niL). 10 The organic | ayer was dried (Na2504) and

concentrated to give 1.50 g of an orange solid which was used
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mml) in THF 25 (6 ) &dded di i sobutyl aI um um hydride (1 Min

hexanes; 1.25 ni, 1.25 fhol) dropwi se. @Rgvvas parmed to rt
over 1 h. The reaction was guenched vvlth )( ('ﬁt) The
m xture was neutralized with satd. aq. NaHCCB di Nyt WAz h MeOH

(2 mb), CHCQ 3 (10 rrL) and satd ag. sodi um pota sﬂuzp’)];artrate (10
m.). The m xtureH ?R‘T’reﬂ Vi gouro'l’l%%faégtll tEe | ayers 30
separated. The org nd concentrated to

gi ve the crude pr oduct % W? whi ehrfas, used in the next step
vmth,i)@t further purific 111 NWR (CDC13): 8.07 (s, 1H), 4.52 (s,
42-3.33 (m 2H), 88- WO 2007/ 117399PCT/ US2007/ 008216 2. 74

(m 2H) 2. 41 Referrgg)to E’LCI‘@B'\Q 4, aBiifes AZ2%8e LoddnéemialBidvailabEriare3 (m
B 5. (5 PTopshecfm ks A} Baleohols A3 Goupling of acids At with smaiges RONHp,
met hvl - pifpﬁ‘rei x@rasencwf aptr\(ﬂwgla%mitm%ucmamdml@%ﬂ-mrhedmldez [3-(1
- met hyl -

(0- 14y, GOPROBE O crmchl B ARIBR 100 SN TLUoN 28 PIE &3 12 Ibyiges
mol 15 Ameemls@smndm amides (nohshawr).uAemmtively, aeidsdt arewghrated to

di at omcmﬁc&@ééﬂbndﬂgea&a'é:ﬁ@ﬁo%s% ?&PMtﬂta%qin@Q‘i’aBW‘%H‘tﬁé ely

di ssol ved 1 n DVF ron of this solution (correspondl to 0.05
ny, O. 17pﬁ¢ﬁﬁnc@fof@wtam base gugh apdrieyiasipe dr diisoaropylethilapinieain aoF
10 pyri

4t or 025 ent PRI DICAA O P iiie rDBipd STHEES B (oduced (o srajags A2 by
( 1. 25 eqauswtﬁb!ﬁ regigcingragent suph astidAlbain a@ﬁlwehtsuma&aé—iﬁ;uﬁlcbhe& AY

506, 25, prg Bt Sl Bt o OB ATIgh Byfple, Al O el

( dd J =tepyiates. g)lq,pgacq]:lgmt with R® Nét,in he-presepce®f & aqztabh-pasessl@@'l és,

J =6.9 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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15 2H), 3.10-2.99 (m 2H), 2.71 (s, 3H), 2.66 (d, J = 1.4 Hz, 3H),
2.44 (s, 3H), 2.26- 2.17 (m 2H), 1.98-1.88 (m 2H), d187177(m

2 1.55- The foll ow ng conpounds in

2H)14 wer e g’ﬂﬁ“ﬂé@’?@d anal ogously to the procedures des}éqy%gaor;?qqszm
Exanpl e 1. 20Exanple 2. 1-5-(4

6- D net hyl- 1H benzoi m dazol - 2-y1) - 4- et hyl - pyri m di n- 2-v11- 13-

(1- met hyl - pi peridin-4-v1)-ProPyl|-am ne. MS: mass cal cd. for
C23H32N6, 392.27; mz found, 393.3 [MtH 4. 1H NVMR (CD30D): 8.43 (s,
1H), 7.20 (s, 1H), 6.89 (s, 1H, 3.41 (t, J = 7.0 Hz, 2H), 2.89-
252 82 ( wpn@iipns2 VBHhexesphiBibimide S ised, tHiHree anﬂﬂﬂeiﬁ;evéhbad tBraligH s,

1 34 1. Zire%ﬁggf_&nthé@jmﬁm 1.70 (m 2H), 1.69-1.59 (m 2H),

15- (6- Fl uor o- 4- et hv1l- 1H benzoi m d@CHEREYB) - 4- met hyl - pyri m di n- 2-
V11- 13- (1- net hyl - pi peri di n-4-v1l)- Eropyl 1-am ne. WO

2007/ 117399PCT/ US2007/ 008216 I\/IS mass Gal cd. for C22H29FNG,
396. 24; rﬂ o gwgd 33% [,I\/H—I] OD). M5 (8, 1H), 7.10
(dd, J= 8 R1HR" 6. 85 Y : NH) RERSA2 {1R,
= 7.0 Hz, 21-1), -2@ ﬁm“ﬁ%—%%%%ﬁﬂﬁﬁIGQTtg% R25
s, 53 2.05-1. 93 H) :

(1 30- 1H)18 (m 5H A2Examil e 4"’L Zﬁomym b B2 :

15- (4, 5-Di f | uor o- 1H benzoi m'ﬁ‘a‘z‘ﬁ‘PTEEC'\?ﬂ)C‘lﬁa'hhét hyl - pyrim din-2-y11- 13- (
1- et hvl - pi peridin-4-vl)-propvll-amine. N -NH Ms_ymass cal cd. for
C21H26F2N6, 400.22; mz found, 401.2 [MrH 4. 1H_10 R CD30D) 8.49
(s, 1H), 732(dde 8RB, 3.7,.1.1 Hz, 1H), P 370 2J—114

6.8, 7.2 tz, 1), 3 48Hét ky@ﬁ% HgBQZ 2. 9352k mn}Z 2.58

(s, 3H, 2.27 T 79-F
1.70-1.60 (m 2H) 140116(m 6 rEX
f5- (4, 5- Di net hyl - 1H benzoi mi dazol - 2- V_ZL rret hvl ai B4 n- 2- v11 1 3-
15( 1- net hvl - pi peri di n- 4- v1) - prop Bl - am ne. MS: nass cal cd.
for @3HS2N6 Redarripg; torfchehtmBdamdess A2 [avk rfactdt Wil y(riohidiies: B B. viMich
(52 21, e gy fodh g s i & Sl ebl
(s, 3H), a&y@@lf@eyl 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
10  tube at temperatures up fo 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»,
15 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 NaH2820s, 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
20 Formula (1).
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203H), 2.07-1.96 (m 2H), 1.79-1.71 (m 2H), 1.71-1.61 (m 2H),
1.41-1.16 (m 5H). Exanple 6.

[5-(4,6-Di fluoro-1H benzoi m dazol -2-vl)-4-nethvl-pyrimdin-2-viH3-(1-
net hvl - pi pRRYIHRIEN 11- ProPvil-amine. = WO PCTIOS2007/00821
2007/ 117399PCT/ US2007/ 008216 Ms: mass cal cd. for C21H2eF2196, 400. 22;
mz found, 401.2 [MtH]. 1H NMR (CD30D): 8.48 (s, 1H), 7.13 (dd, J =
8.5, 2.1 Hz, 1H), 6.88 (dt, J = 10.4, 10.4, 2.2 Hz, 1H), 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. : SCHEME C

(5-(4, 6-Di net hvl - 1H benzoi m dazol - 2-v1l) - 4- et hvl - Pyrlmgln 2-vlinmethv

caled. i o?‘“ “y';%zg‘%i%j;%% V?&ﬂgﬁsﬁ;ﬁ‘%ﬁﬁm Yl_@ ”Bgm”‘ééf

8.31 (s, HNg—B8117354 S e

3.04 (s, 103H) 2. 75-2° 6_74/ 2 39(s 10(s
3H), 1.90-1.82 (m 2H),, 1 63147(m 4, L7-1.01 (m BH . Exanpie
8. R®

15- (4. 5-D net hvl - 1H benzo/ az@gf-2-v1)-4-ethyl-pyrimdin-2-yllnethyl
-1. 3-(1- net hyl - pi peri di¥n=4- v N ro m& am“’ne 15M8: mass calcd. for
C24H34N6, 406.28; niz fou t 1!1-4 NNR—(—CD&G-D) 37 (s,
1H), 7.31 (d, J = 8.1 Hz, . (! -882Hz %43(tJ
6.2 Hz, 2H), 294281(m4H) @50 239(s 3H), 2.25 (s,
0.2 35 L, Watbngdbscrbn{d ol oE R mrco%o A3 midy 6&olplbs with 2-
(5-(4,5- m'm@w@mﬂm%ieismgj@@memommcebmm 8ehémiedh to Brinldmid@s( 1

- 20mgth | f
st eS80 SohpluRtRIEY drdBidiEssed g dppiRplbe e o s
1H), 7. 3?r‘2‘ﬂ‘éﬂ00mpeued§0f§oen%@) Hz, 1H), 7.17 (ddd, J = 11.4, 8 8
7.2 Hz, 1H), 3.48-3.39 (m 2H), 3. gth,%[gm oH), 2.90-2.83 (m 2H),

RS
5
N R
5]
R:—NH RER? R Y—C\S-cuamr N R
L<_> { =N Y—<_\ N R®R® R
—a Y =CN o?é:ozc alkyl Z _ NRT
4 p2  —th

RS R NH,
N R®
OHC—¢ _\S_ { L 10 3
g A
7 N—-R? - (1)

B4
D3 o
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 (I) as shown in Scheme D using methods analogous to
156  those described in Scheme B.
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252.26 (s, 3H), 2.07-1.96 (m 2H), 1.79-1.60 (m 4H), 1.38-1.11 (m
8H). WD 2007/117399PCT/ US2007/ 003216I E>2<amil) e410. - oyrimdin. 2
15- (4- Fl uor o- 5- net hvl- 1H benzoi m dazol - 2-v1) - 4- propvl - - 2-
v11E 12- (1- FARW 5 Beri din-4-V1) - ProPvil-amine. -N H e"}/ﬁ@sﬁ“ﬂ’%ﬁlﬁ
mass cal cd. for C24H33FN6, 424.28; mz found, 425.3 [MtH. 1H NWMR 5
(CD30D): 8.39 (s, 1H), 7.37 (dd, J = 8.5, 4.2 Hz, 1H), 7.00 (dd, J =
10.3, 8.9 Hz, 1H), 3.43 (t, J = 6.4 Hz, 2H), 2.91-2.82 (m 4H), 2.49
(d, J =1.4 H, 3H, 2.25 (s, 3H), 2.05-1.96 (m 2H), 1.81-1.57 (m
6H, 1.40-1.16 (m 5H), 0.90-0.83 (m 3H). Exanple 11.

[ 5- (4, 5- Di met dditinna synidetit destbbd avd Yederibeaindpy. Pay.r AppldiPobR- v11-

éé?;:((j.l- ?%Ph%’z%"%’%%@“‘qh%& '@f’r‘??éz&%‘[‘fh?a"m B by flﬁ%ﬁ'i%".cei HNENRW?SCsbso D) :
8.30 (s, 1H), Coregoyniis prepagadiactmrdibid)tp the 8¢hémestescAbad Hbové Hay be
> 25 (o, Byt Agbingte BhnAICHE idereptadtS, i repighoryeis, of S rapahic
5i-|) , é ig‘liz@u:res]'er mi;vtﬁr@, of_&m_)antim’ﬁ'l‘era.nqﬁhetemamers, or regioisomers. Where

13- ( 1. et g o eritbrafag Rt BBRO et 2ié ARBRCAPonyh Phay, B Setidiied
f or C25H9ERE, coprentionalmethibdasuch 4alciBonsitddraphyioNsRystAIaaich; Whak

- . 07-2..97
S5ong 37 e Bt b Rt s 5 iy, ™
1. 85- 1. 78inglg epaqtiomersamay bg isolateztysing cobvantmal sepaidlion mdtBodd, J =
12 0 6 oy 2 g gt in e gty Parieulr isalil peperteipn oL TR  v11.
13- ( 1- metwiHdS st chrematograpips sesrystalizatien, dias®reomeric salt formation, or
2007/ 11788MNHtHEHER Aké/ 19 iddmeric adducts followed by separation.

The following examples are provided to further illustrate aspects of the

invention and various preferred embodiments.
15
EXAMPLES
Chermistry:

In obtaining the compounds described in the examples below and the

corresponding analytical data, the following experimental and analytical protocols
20  were followed unless otherwise indicated.

Unless otherwise stated, reaction mixtures were magnetically stirred at
room temperature (rt). Where solutions are “dried,” they are generally dried over
a drying agent such as NapSO4 or MgSO4. Where mixtures, solutions, and
extracts were “concentrated”, they were typically concentrated on a rotary

25  evaporator under reduced pressure,

Thin-layer chromatography was performed using Merck silica gel 60 Fasy
2.5cm x 7.5 cm 250 pm 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 Fzs4 20 cm x 20 cm 0.5 mm pre-coated plates with a 20 cm x4 cm

30 concentrating zone.
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M5: mass cal cd. for C26H36N6, 432.30; mz found, 433.3 [I\/HrHr. 1H NWMR
(CD30D)831(s 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.06 (d, 8.2 Hz,
1H, 4.0 Hz, 1H), 3.57-3.38 (m 2H), 2.93- lgC 2%59/003{%
2.50 (s, 3&%2"%7’%1@39?5 3H), 52.38-2.32 (m 2H), 2.26 (s CHE?
2.14-1.86 (m 5H), 1.87-1.61 (m 511), 1.43-1.18 (m 5H). Exanple 1411
14- Cycl obut y1- 5- (4, 5-di fl uor o- 1H benzoi m dazol - 2-yl) - pyri m di n- 2- v11-
f3-(1-nmetrw - pi peridin-4-vl)-propyll-am ne. 10MS: nmass calcd. for
C24H30F2N6, 440.25; mz found, 441.3 [MtH . 1H NWR (CD30D): 8.36 (s,
1H) 732(dd = 8, 3.6, 1.1 Hz, 1H), 7.17 (ddd, J = 11.4, 8.8,
7.2 He, 9{\’0161 asg flash cplypn chrymategsaphy. G@DQmaéb)arfo&naana 81

(”“06”9% 2@@’22%“5%?““@2%@*% SRk, s ofientEh izt o

2 L}Qe(amtlon ixtures were loa ed onto the Si02 column W|thout workup.

fmit o - DL eI oo P el ol o £ Lo sk B L Sdes
prepaf ed 'f 1%@ ﬁp' e ﬁ?"%‘?}?f‘ﬁ’ﬁwnﬁﬁﬁﬁdﬂme‘l@mSQrmm)y:blumﬁ.c D@témkinw.ras
ester (Zdoabldtn. = Baoeds8hing 26 HiGS '@é@%é@ ag,szo tqégo %Egg,a,ﬁq%,water
net hods | ogous to those describ 2

for C2i é@%ﬁ% trifuommaeetig-add)oves GrtimiB8@ha flowtatd of LML, ( CD30D) :

9 H;)Z 8. BAbMatRbly, HPL whs T %réd@egg&ba@égﬁeiﬂgﬁ)zﬁog L@u{gw%% ) 20

(s, 311) E’hgn?ﬁ'e?eﬁﬁ%lmm 5118330 xmtl(mm)mlumg ZAd b @rad(emt ofbito
1.414q0. 1300% a@i&n:tnlm&gpgiolﬂqﬁWPSHJQ%?%’:?OS q%ﬁ glo&nrélp%a&ag to

conmpounds,,i,n Exanp es 16-32 were prep u3|n
thgge de®THMid i n Exanple 1. Exanpl e 16.

1 ol - 2-v11-9gyri m.di n52
L ATAS: (et e epECHB (S MRAL HbtaiA L DT NI EIR St e D BN (e o
f or Félgnﬁgsm@ggo@gathﬁ §E$'du'h§0$'h@ WB)C[QW-THQBSS otheawjsesinditated.

[ 4- cyc| obalcullatéd (élslilgd qmmgrr%go@agzgﬁgngggalmgssvl) pyrim din-2-v11-
Fs- (113 met hvi - IQ glg;:lr mlarg;netrc resc?nan%e (NMR) spectra were obtained on Bruker

model DRX spectrometers. The format of the TH NMR data below is: chemical
shift in ppm downfield of the tetramethylsilane reference (multiplicity, coupling
constant J in Hz, integration),

Chemical names were generated using ChemDraw Version 6.0.2
20 (CambridgeSoft, Cambridge, MA).

Example 1. [5-(5-Fluoro-4-methyl-1 H-benzoimidazol-2-yI)-4-methvl-pyrimidin-2-
YI-3-(1-methvl-piperidin-4-v))-propvil-amine.

ﬁ M v

25 Step A; 4-Methvi-2-ethyisulfanyl-pyrimidine-5-carboxylic acid ethyl ester. A
mixture of ethyl acetoacetate (6.37 mL, 50.0 moal), dimethylformamide
dimethylacetal (8.94 g, 75.0 mmol), and catalyfic 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,

30  50.0 mmol) was added. After heating the at 100 °C for 18 h, the mixture was
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| o M5: mass cal cd. for C26H36N16, 432.30; mz found, 433.3 [M+Ht
Foe(a oD b d | -24,4)-4 | - din-2-v1143
f5-(4,5-D nethy 1H— enzoi m dazo -propvl -pvrimdin-2-v -
(1- Enet hvl - |Op’t3P'f/ 2 4- vl) - propvll-am ne. 15MVB:  nas st TP 7/40gs16
C25H381\ 16, 420. 30 mz found, 421.3 [nFir. Exanple 19. _

f4- Et hyl - 5- (5-fl uor o-4-net hyl - 1H benzoi m dazol - 2-v1) - pyri m di n- 2- 4-
f3-(1-nmethyl -pineridin-4-vl)-propvil-amne. H MS. mass calcd. for
023H31FN6, 410.26; mz found, 411.3 [ M+Hr. 20Exanpl e 20. o

15- (5- Fl uor o- 4- met hv1- 1H benzoi m dazol - 2-v1) - 4-i sopropvl - pvri m di n-
2- v11- 13-codletetoh iangi qpacedirated-to Divd s epvds reidue whichRas pué{med by NFCC
2007/ 117 S1

424, 26 3??@%@%%99%929%5 9 (on) e SR ATk oSt BI7-8 8T G,
14- Met hvIT1Hy; 44-31350m, J&H)ba@esnﬁo(azcﬁmzzxeu)em (rea, B HIY, 3-47L1 8% (d,-6H).

met hvl - D peri &y0p 45\l QIR AR DS thyl SviimidiRe-5-carboxylic acid ethyl ester.
9 To a 0 °C solution of 4-methyl-2-ethylsulfanyl-pyrimidine-5-carboxylic acid ethyl

ester (3 g, 13.3 mmol) in dichloromethane (DCM; 50 mL) was added urea
hydrogen peroxide (5.20 g, 55.7 mmol) followed by trifluoroacetic anhydride (7.39
mL, 53.1 mmol) dropwise. The solution was warmed to rt for 2 h before
quenching with satd. aq. NazS203 (20 mL) and extracting with DCM (100 mL).

10 The organic layer was dried (Na2S0O,) and concentrated to give 1.50 g of an
orange solid which was used immediately in the next step without purification. M
NMR (CDCls): 9.28 (s, 1H), 4.47 (q, J = 7.2 Hz, 2H), 3.60 (q, J = 7.5 Hz, 2H), 2.96
(s, 3H), 1.47-1.42 (m, 6H).

Step C: 4-Methyl-2-[3-(1-methyl-piperidin-4-vi)-propylaminol-pyrimidine-5-

15 carboxvylic acid ethyl ester. A mixture of 2-ethanesulfonyl-4-methyl-pyrimidine-5-

carboxylic acid ethyl ester (0.30 g, 1.18 mmol} and 3-(1-methyl-piperidin-4-y1)-
propylamine (0.18 mg, 1.10 mmol) in EtOH (3 mL) was heated in a sealed tube at
100 °C for 6 h. The mixture was concentrated and purified by FCC to give 200
mg (53%). 'H NMR (CDCl3): 8.88-8.72 {m, 1H), 5.60-5.44 (m, 1H), 4.31 (q, J =

20 7.2 Hz, 2H), 3.52-3.39 (m, 2H), 2.91-2.77 (m, 2H), 2.64 (s, 3H), 2.26 (s, 3H), 1.94-
1.85 (m, 2H), 1.72-1.57 (m, 4H), 1.41-1.20 {m, 8H).

Step D; {4-Methyl-2-[3-(1-methyl-piperidin-4-y|}-propylamino]-pyrimidin-5-
yli-methanol. To a 0 °C solution of 4-methyl-2-[3-(1-methyl-piperidin-4-yl)-
propylamino]—pyrimidine~5-carboxylic acid ethy! ester (0.20 g, 0.63 mmol) in THF

25 (6 mL) was added diisobutylaluminum hydride (1 M in hexanes; 1.25 mL, 1.25
mmol) dropwise. The mixture was warmed to rt over 1 h. The reaction was
quenched with 1 M H2S0, (2 mL). The mixture was neutralized with satd. aq.
NaHCO;3, and diluted with MeOH (2 mL}), CHCI3 (10 mL), and satd. aq. sodium
potassium tartrate (10 mL). The mixture was stirred vigourously until the layers

30 separated. The organic layer was dried (Na;S0;) 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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M5: mass cal cd. for C22H30N6, 378.25; mz found, 379.3 [MrHt Exanpl e
22.
1541H Benzoi mi dazol - 2-v11-4-net hyl -pwi m di n-2-v11-1. 341-neth |_}3i erid
i n-4-v1) - oM§APVHR%i ne.  10MB: nass calcd. for 021H28|\ﬂ(5':m§'é91/02 16
m z found, 365.2 [MtH]. Exanple 23.
(5c¢5- Fl uor o- 1H- benzoi m dazol - 2-y1) - 4-net hvl - pyri m di n-2-v11-f3-(1-
nmet hyl - pi peri di n-4-v1l)-ProOvll-amne. H MS. nmass calcd. for
C21H27FN6, 382.23; m(z found, 383.2 [MrH|t 15Exanpl e 24.
1341- Met hyl - pi peri di n-4-v1)-propvll-14-nmethvl-5-(5-trifluoronethyl-1H
- benzoi A datwl 2PHv2 e BHYIN22 (3, BH)anome .83RAGI2H), 1.72-1.53'\@42@)?5

e :

calcd. fora& 3 432.22; mz found, 433.2 [ MH. Exanp
[5-(5-t i ek U M

azol -2-vl) - 4- tfluckiord-Preth i
20( 1- et o:ﬂ-._ .

Hethl

ﬁi)g?éé%@,ipermna-ywp pyldiainaberiiin E5yBridthanel-(0-1268,{0148 miohaRzoi M

1 143 (10 IR G R 100,22 0. 245 Meroh. e 30 min t 706, the

mass cal eaixiure wasfitered tirvagh 4itotibceold ehathin Chedfl@akt Wik dbhesrraale

(5 (5. 71 Go0dmmediiely dipgolved jn DI, Afpordoy of this splaipDdremesmRcig o d

i n- 2- v1183 mané: HE mmokafrd-tiathyl-2v[B) ¢ 1PmeBwl-biestidive-4-yI Fafo plfinofBs s

calcdo T pyrifmdihl F-eibBiactdetfas Thén QMY wiR hfud ¥ ethyl-benzene-1.2-
diamine (1.1 equiv.) and NazH28205 (1.25 equiv.) at 90 °C for 12 h. The reaction
mixture was purified by FCC to afford the title compound. MS: mass calcd. for
CazHaoF Ns, 396.24; m/z found, 397.2 [M+H]*. 'H NMR (CD,OD): 8.62 (s, 1H),
7.55 (dd, J=8.0, 3.9 Hz, 1H), 7.17 (dd, J = 10.3, 8.8 Hz, 1H), 3.60 (t, J = 6.9 Hz,

15 2H), 3.10-2.99 (m, 2H), 2.71 (s, 3H), 2.66 (d, J=1.4 Hz, 3H), 2.44 (s, 3H), 2.26-

2.17 (m, 2H), 1.98-1.88 (m, 2H), 1.87-1.77 (m, 2H), 1.55-1.36 (m, 5H).

The following compounds in Exampies 2-14 were synthesized analogously
to the procedures described in Example 1.
20 Example 2. [5-(4,6-Dimethyi-1 H-benzoimidazol-2-y1)-4-methyl-pyrimidin-2-yl}-{3-
(1-methvl-piperidin-4-y)-propyll-amine.

OO O

MS: mass calcd. for CazHzaNg, 392.27; m/z found, 393.3 [M+H]". TH NMR
(CDs0OD): 8.43 (s, 1H), 7.20 (s, 1H), 6.89 (s, 1H), 3.41 (t, J =7.0 Hz, 2H), 2.89-
25 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, B5H).
Example 3. [5-(6-Fluoro-4-methyl-1H-benzoimidazol-2-y1)-4-methvl-pyrimidin-2-
VII-[3-(1-methyi-piperidin-4-vi)-propvi]-amine.

2
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Exanpl e 28.
15- (6- Fl uor o- 4- net hyl - 1H benzoi m dazol -2-y1)-4-trifl uororret hyI pyri md
I n-2- v11434 rreth I-p| peridin-4-vl)-Propvll-am ne.

cal cd. for™ 6, 450.22: mz found, 451.2 [I\/H—I]t P%U%Q%?FPB%G
29. 15-(4

6- Di chl or o- 1H- benzoi m dazol -2-y1)-4-trifl uoromethvl-pyrimdi n2-y1143-
(1-met hvl - pi peridin-4-yl)-propvll-amne. CFac Cd N VS:

mass cal cd. for C21H23C6F3N6, 486.13; mz found, 487.1 [ MtHr. Exanpl e
30.

f544. 5- D met By1- 1H Renzoi m dazol - 2-v114-trifl uoronet hvl - pyrim di n202-
v1143- ( 1- mepti Iﬂ’l pe %L‘M vl)- covll am ne. WO

2007/ 117399 NMS: mass cal cd. for C23H29F3N e,
446.24; iz oun 4 N3[M+H] le 31.

[ 5-(5, 6-Di f I uor o- 1H benzoi ni dazol - 2-v1)-4-trifluoronethvl-pvri m di n2-
v11- 1- 3- ( 1- netM9r masseale. fouCaathsfiNe B96 R4 miadound F327.8 IM+H]". "HSIMR

mss cal gdbndts): 84 (61 475M0 @3y LB.01% 3 ALY, 68 (du, MO, 1.5 1z,

e . B3H), Set2 bRt BHDa2E0-282 1. 2H)s 3 5clsy BH2. Bi(ai HR A2 6,
12- (1gmet I f

(L. S A 90, o o 2 S i 56y
15-(5-F WL 4 9 BRZO ~“Wivdstingtiod-pynmidin (24 vi]- -

met hvi - ] 0- Step A
5-1241- am nol - pvrazi ne- 2- carboxvlic

MS: mass calcd. for C21HzsF2Ns, 400.22; m/z found, 401.2 [M+H]". 'H
10  NMR (CD30D): 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 (1, 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-yI]-[3-
16  (1-methyl-piperidin-4-y)-propyl]-amine.

MS: mass calcd. for CzsHazNg, 392.27; m/z found, 393.3 [M+H]*. 'H NMR
(CD30D): 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,
20  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).
Exampie 6. [5-(4,8-Difluoro-1H-benzoimidazol-2-vl)-4-methyl-pyrimidin-2-yI]-[3-(1-
methyl-piperidin-4-yl}-propyl]-amine.
F

N —N H
A\ \ />/N\/\/CN/
F ﬂ N
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15 acid nmethyl ester. A solution of 5-chloro-pyrazi ne-2-carboxylic
acid nethyl ester (1 equiv.) and

3-(1- net hy]| r|d|n4 yl)-propylamne (1.1 equiv.) in

heat ed at 3%1820% 13 sealed tube for 4 h. The mixture v%l\@fﬁ’%}ngasz%
rt and concentrated to give a crude product which was purified by
FCC. Step B; 5-1341-Methvi-pi peridin-4-vl)-nroPvlam nol-pyrazine-2-
20 carbal dehvde. A -78 C sol ution of

543- (1- met hyl - pi peri di n-4-y1l)-propyl am no] - pyrazi ne-2-carboxylic
acid nethyl ester in DCM (0.1 M was treated with diisobutylal um num
hydride (1 M imshewasesicd f60iHagF 0800 22 memdr@aqu@[M *H

2007/ 117 07 21 hed th | d

Gien sal MR R 48T T SR AA FEMLN e B B °

sodi um pqtoaasa BIA aH);, 3i42 (tThe mﬂz;ag)@mg;s:é tr32 gﬁpl 2H)99@7C{§53M) Unpé (s,
y |

the | ayer par d T a

concent r ﬁﬁ%e{r‘f h?g%e d%é"ﬁr"dﬁ‘utﬁ"') WHi Q- SR, u’%!% 1r43‘f' Hd (,&H).
Sst epsw lﬂi@lnﬁnlélfﬂ t (5o, QWimbtre it l—|015'en201m|da2052§,%)-@m&h91-§yﬂﬂwi%1rﬁQ{ﬁﬂOU nd
was prepar eg i odsa al oqous tn those descr n Exanpl e 1,

Step E, Pa¥ FiRR rrYEPRODYYraldiigd. MS: mass cal cd. for
C21H27FNI 6, Exanpl e 34.

15- (4, 5-Di zoi/ ni dazol - -v1) pvra2| n-2-v11-1-3-( 1- net hyl -
10pi peri di vtiMamipe.,[ N7 The title conpound was
pr epar ed “uUsi anal ogous t hose described in Exanpl e 33

MS: mass cal cd. tor C22H30N6, 378.25; mz found, 379.3 [M +Hr.
The conpounds N mRga RS 3?]“5@"*@&6@496@%!'@@ foundhgt07e3 ﬂhiéllsﬂhn%rl blgms

to thoserd b [ ?saqp

[ 5-(4,6- |g§t®HfI§(§(§r(§ Hhﬁ qudtenzm az I- -V J H% FH) 304413,(1
| n- 21Q113tl)32(7§-2 ﬁffdﬂh)ﬂHbQ 39eLsi aHhrZL26|(§r$Hbﬁy10(SaraH)né 90 tB2 (nrN%l\}
20 1.63-1.47 (m, 4H), 1.17-1.01 {(m, 5H).

Example 8. [5~(4.5-Bimethyl-1H-benzoimidazol-2-y1)-4-ethvi-pyrimidin-2-yll-
methyl-[3-(1-methvyl-piperidin-4-y])}-propyll-amine.

N =N/
- O
H
15 MS: mass calcd. for C24Ha4Ns, 406.28; m/z found, 407.3 [M+H]". "H NMR
(CDs;OD): 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-yl]-[3-(1-
20  methyl-piperidin-4-vl)-propyll-amine.

Cri O

IZ

MS: mass calcd. for CaaHagF2Ng, 414.23; m/z found, 415.3 [M+H]*. "H
NMR (CD3;OD): 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)
25 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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M5 (ES'): mass cal cd. for C23H26F6N16, 500.49; ink found, 501.2

[ MtH] t Exarrpl e 36.

244- Met hy1- 2 élz(all nmet hyl - pi peri di n-4-v11- Propvl am nol -}pe/ri m di n- 5-
vli}-1H ben?&zﬁ? 78Pe-5-carbonitrile. WO T7US2007/008216
2007/ 117399PCT/ HS2007/ 008216 M5 (ES!): mass calcd. for
C22H27N7, 389.51; mz found, 390.3 [MtH . 1H NMR (MOCD): 8.55 (s,
1H, 7.99 (dd, J = 1.3, 0.5 Hz, 1H), 7.72 (dd, J = 8.3, 0.5 Hz, 1H)),
7.57 (dd, J = 8.4, 1.5 Hz, 1H), 3.43 (t, J = 6.8 Hz, 2H), 2.89 (d, J
= 12.1 Hz, 2H), 2.62 (s, 3H), 2.28 (s, 3H) 2.05 (t, J = 11. 8 Hz,
2H), 1.7 g 10. or thyl-68- i
(m 5H).
[ 5- (5- Met hoxVv-
met hvl - pi peri di n-4-%1) - propvll-am ne.

hvl - pvrim di n-2-v1113-(1-
-N N M5 (ESI): mass cal cd.

for C221-130M60, 394.52; miz found, 395.3 [M+H. 1H 10NMR ( MeOD):
8. 45 (s, NJF 8.8 Hz, 1H), 6.90 (dd, J = 8.8, 2.4 Hz,
1H, 7.09 (s, - 85 H,/ 32 (t, J = 7.1Hz, 2H), 2.88 (d, J

= 11.9 He, N 6, 3F), 2Rz As, 3H), 2.03 (t, ../ = 11.7 Hz,
2H), 1.75 (d, J* 12.7 Hz, 2H), 1.66 (td, J = 15.0, 7.6 Hz, 2H)

1.38-1.20 (m MBmass calcdERHTYBl,3Ns, 424.28; miz found, 253%*};’}4 1550M

RN A T R R E WA L ) daﬁ?'uam dd, ¢i= 103, 8.9 Hz
VS (ESI) 1HyR3.43q8|L4 6.4 blz, OR3 labzfﬂf%%m?@ﬁ &34%% )‘@Efigf

M+H 1 5
g 43r(t §5'N WQ%EQE)(”‘Z%J‘B E%§81 %50 (my 6H)-1143-1426 (EH)GH)QOQD -0.83 (BH)ZH).
2.27(s, Mmﬂwm@Qiolz@-v()-db-lséprbﬂvg-ngrulﬂ?dm-%j}l]-

1.66 (m %:WT m]éfﬁ\ﬁ-plperldlgIH—W?@I'ODV” -amine.

10 H
MS: mass calcd. for CasHsgNs, 420.30; m/z found, 421.3 IM+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, S5H), 1.19 (d, J = 6.7 Hz, 6H).

15  Example 12. [5-(4,6-Dimethyl-1 H-benzoimidazol-z-yl)-4—isogrogyl-—gyrimidin-2-y||~

[3-(1-methyl-piperidin-4-y))-propvil-amine.

fouRuWigh

MS: mass calcd. for CasHsaNe, 420.30; m/z found, 421.3 [M+HT". 'H NMR
(CD3OD): 8.29 (s, 1H), 7.19 (s, 1H), 6.90 (s, 1H), 3.50-3.37 (m, 3H), 3.07-2.97 (m,
20  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-vil-
[3-(1-methyl-piperidin-4-yi)-propyll-amine.
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Exanpl e 39.

f5- (5- Chl or0- 6-f | uor o- 1Hbenzoi m dazol - 2-y1) - 4- net hvl - pvri m di n- 2-
V11- 13- (1-nethyl - pi peridin-4-vl)-propvll-am ne.

2007/ 11739&’9@1’}/ %87/008216 M5 (ESI): mass cal cdPCHBf20¢0p8216
H26CI FN6, 416.93; m z found, 417.2 [MtH. 1H NVR (MeOD): 8.49 (s,
1F1), 7.67 (d, J= 6.6 Hz, 1H), 7.44 (d, J = 9.3 Hz, 1H), 3.42 (t, J =
7.0 Hz, 2H), 2.87 (d, J = 11.9 Hz, 2H), 2.58 (s, 3H), 2.25 (s, 3H),
2.01 (t, J =12.7 Hz, 2H), 1.74 (d, J = 12.1 Hz, 2H), 1.65 (dd, J =
14.8, 7.2 Hz, 2H), 51.41-1.16 (m 5H). Exanpl e 40.

15- (5- Chl or o- 1H b¢mzoi m dazol - 2-v1) - 4- et hyl - pwi m di n-2-v11-f3-(1-

nmet hyl - pi -vl)-propyll-amne. Clsj-N/N M (ESI): mass
calcd. fo 98. 94; z found, 399.2 [M+Hr. 1H 10NMR
(MeOD): 8. . 8 Hz, 1H), 7.55 (d, J = 8.6 Hz,
1H),7.25(ﬁ .,20Hz 342(tJ:69Hz 2H), 2.87
(d, J =12.0 , 2.58 ( s, 3H, 2.02 (t, J = 11.7
Hz. 2H), . §°f£:d1f¢!zézelzlaaNs, 1438530(m’z fguad, 144333;3 M-8 T2 H MR
1. 38 C ; e 4.l

15- (5 6 %?;Pg?g%ﬁl% “z_ic)):_qr(ngqggo‘f- 7-7HZ 1l—{r‘?e-“m(Ejrwr m %\’H—I)\/ O%g) J

h -
15( 1- met y/$-Hdipethl @rﬁﬁ'&?’@%r%blﬂ Q%Gie(m 2H),].50 (s, 3H) 2.395(s( EEE'))
| 1
(V0D %“%?%Eg@a RS B E AT aolfnf, SEADT AR, G i 1o AR
(d, J = i1 259(s 3H) 231(s 3H), 2.11 (t, J =11.3
Hz, 2H), Ekafifbléda. Jr4=c\;lc2<aﬁht210$ﬂ4.52chﬁluor%-ﬁ@_dé&o%az&laﬁ%nfdvﬁnﬁﬁﬁvz-vn-

[3-(1-methyl-piperidin-4-yl}-propvil-amine.

10 MS: mass calcd. for Ca4HsoF2Ns, 440.25; m/z found, 441.3 [M-+H]. "H
NMR (CD;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).

156 Example 15. [5-(5-Fluoro-4-methyl-1 H-benzoimidazot-2-y)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-vl)-propyll-amine.

ﬁ O

The title compound was prepared from 2-methylsulfanyl-pyrimidine-5-
carboxylic acid methyl ester (Zhichkin, P. et al., Synthesis 2002, 6, 720-722) using
20 methods analogous to those described in Example 1. MS: mass calcd. for
C21H27FNsg, 382.23; m/z found, 383.4 [M+H]". 'H NMR (CD;OD): 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).
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Exanpl e 42. -

[5(4, 6-Di nettn/1-1H benzoi m dazol - 2-v11-4-ethyl -pyrimdin-2-v11-13-
(1- met hyl - B’IS%P”dI n-4-v1l)-Pronvll-am ne. WO

2007/ 11739 P182887/ 008216 M5 (ESI): mass cal cdvCYB§2007/008216
C24H34N6, 406.58; mz found, 407.3 [MtH . 1H NVR (MeOD): 8.36 (s,
1H), 7.19 (s, 1H), 6.89 (s, 1H), 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), 2.01 (t,
J =10.9 Hz, 2H), 1.74 (d, J = 11.9 Hz, 2H), 1.66 (dd, J = 14.4, 7.2
Hz, 2H), 1.26 (m 8H). 5 Exanple 43.

[ 4- Et hyl - 5- (4- net hyl - 1H benzoi m dazol - 2- 0- pwi m di n- 2-v11-1-3-(1-

nethyl-piperl 4-v1 0 ; nass cal cd.
for C23H32Ne, é@f%pgﬂ’?‘%&b’% %@31%3?%!?@%@&%8(% hods 39 (s,
1H) 7. 4Jar(a€bgobs=‘c07fhc(5’sé'ia§sdﬁﬂ)ed ih Ea@nﬁ led = 7.7 H, 1H), 7.05 10(d, J

- 1H benzoi m dazol - 2- vl) - pvmmdln2vllf3-(1
vI) propvll-amine. -N1-1IN CN 15 (%)
CZ4H32N6, 404.56; mz found, 405.3 [M-H . 1H

| m. ( NT7. 41 4= 6.5 Hz, 1H), 7.17-7.12 (m
d N 7. Wsu(mzm 2.89 (d, J =12.0
Hz,2H) 2.59 (H 3H), 2.47 , 2.28 (s, 3H), 2.05 (t, J = 11.6
Hz, 1.75 20 1.17
(m 7101 1 WS ey 43605 E‘Efﬁ%&ﬁsrﬁﬁ?
14- Q/clo;ﬁﬁmMJ (14=lewhut B~(4 et , .

VI-13- (33l ) Famne | V\D
2007/ 117 59}?9{4

N
10 H _
MS: mass calcd. for CagHssNe, 432.30; m/z found, 433.3 [M+H]*.
Example 18. [5-(4,5-Dimethyl-1H-benzoimidazol-2-yI}-4-propyl-pyrimidin-2-vi]-[3-
(1-methyl-piperidin-4-v|}-propyil-amine.

=N n
N/
N />/
H
15 MS: mass calcd. for CasHasNe, 420.30; m/z found, 421.3 [M+H]".

Example 19. [4-Ethyl-5-(5-fluoro-4-methyi-1 H-benzoimidazol-2-y)-pyrimidin-2-vi]-
[3-{1-methyl-piperidin-4-yl)-propyli-amine.

MS: mass calcd. for CzsHz1FNsg, 410.26; m/z found, 411.3 [M+H]".
20 Example 20. [5-(5-Fluoro-4-methvl-1H-benzoimidazol-2-vl)-4-isopropvl-pyrimidin-
2-yIl-[3-(1-methvi-piperidin-4-y)-propyll-amine.
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N M5 (ES!): (ES!'): mass cal cd. for C25H34N6, 418.59; mz found,
419.3 [MHH . lH NNR(NEOD) 8.31 (s, 1H), 7.31 (d, J = 7.2 Hz, 1H),
7.06 (d, .1 11-1), 3.36 (t, J = 7.1Hz, 2H), 2 d_J =
12.0 Hz, 2%02"%7’%%“9% 42 (m 4H), 2.39 (s, 3H), 2.27 5(sPCTﬂlé2P07£].°6§6
(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, 3.1 Hz, 2H). Exanple
46. [4-Cycl opropvl-5-(6-fluoro-4-nethvl-1H benzoi m dazol -2-vl)-
rwimdin-2-v11-13-(1-nethyl-piperidin-4-vl)-propvll-am ne. 10Ms
(ESI'): mass calcd. for C24H31FNG6, 422.55; mz found, 423.3 [MtHr. 1H
NVR ( MeQD) : 832(5 lH) 710(d J 80Hz, 1H), 6.86 (dd, J=

105 13:Hz J—73Hz 2.91 (d, J = 12.1 Hz,

L 7% 1H) : (s 3H) 2.07 (t, J = 10.8 Hz,
2H) 1.76 @ ) dd J =14.3, 7.4 Hz, 2H),
1.40-1.17 (m 731). L. 5098(m H) 15Exanpl e 47.

A 13- 1- ot ny N BaPF ey R e FRAen 2 et 4283 B o™

cal ¢d. f (Exaﬁﬂﬂé@clNJI@ Mdﬂ:ﬂ'l-SSM mémvf-muﬂnienzg]lﬂud'a‘tzbl\@-lﬂl)—n\ikhhldm-2-vﬂl{13m-

(MeOD): 8, 1H), 6.89 (s, 1H), 3.36 (t, J = 7.0
Hz, 2H), Ep" (o Migs . 2.54 (s, 311). 2.46 (s, 1H),
2.42 (s, .2¢ (s, 3H), 2.03 (t, J- 11.0 Hz, 2H), 114 (d, J =
11.4 Hz, 2 : N57H(m 2 . 38-1.16 (m 7H), 1.04-0.98 (m
2H .  wolb Mm@‘zw Exanpl e 48.

]1'35 ( Nl uor o- 4~ e yl - 1H benzoi m dazol - 2Ly1) -

14- Cygl opr opv
pyrimdin-2-v114341- et hvl - eridin-4-vl)-propyl kam ne.
MS: mass calcd. for 22H30Ns, 378.25; m/z found, 379.3 [M+H]".

Example 22. [5-(1H-Benzoimidazol-2-v|)-4-methyl-pyrimidin-2-vil-[3-(1-methyI-

piperidin-4-yh-propyl}-amine.

L Y e O

10 MS: mass calcd. for Ca1HasNg, 364.24; m/z found, 365.2 [M+H]".
Example 23. [56-(5-Fluoro-1H-benzoimidazol-2-yl)-4-methvyl-pyrimidin-2-wi]-[3-(1-

methyl-piperidin-4-v|}-propvil-amine.
-
A N
y)
N N V\/O

MS: mass calcd. for Ca1Hz7FNs, 382.23; m/z found, 383.2 [M+H]".
15 Example 24. [3-(1-Methyl-piperidin-4-vl)-propyl]-[4-methyl-5-(5-triftucromethyl-1H-

benzoimidazol-2-yl}-pyrimidin-2-yll-amine.

N =N
O
N

MS: mass calcd. for CaxHa7F3Ng, 432.22; m/z found, 433.2 [M+H]".
Example 25. [5-(5-teri-Butyl-1H-benzoimidazol-2-yl)-4-methvl-pyrimidin-2-vi]-[3-

20 (1-methyl-piperidin-4-yD)-propvll-amine.
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e-NHN N N M (ESI): nmass calcd. for C24Hai FN6, 422.55; niz found,
423. 3 [ MtHr. 1H 5 NV\R (MeOD): 8.33 (s, 1H), 7.38 (s, 1H), 7. 01 (dd J
= 10.3, 8.8 Fg 3.37 (t, J =7.0 Hz, 1H), 2.91 (d J =

2H), 2.54- ‘2"04%“’7(% %9H), 2.30 (s, 3H), 2.08 (t, J = WS@W"‘%GM
(s, 1H), 1.76 (d, J= 12.4 Hz, 2H), 1.68-1.59 (m ZFD 1420 1.17 (m
7H), 1.06-1.00 (m 2H). 10The conpounds in Exanples 49-50 are
prepared using nmet hods anal ogous to those described in the preceding
exanpl es. Exanpl e 49.

[ 5- (6- Chl or 0- 5- et hy) - 1H benzoi mi dazol - 2-v11-4- et hyl - pyri m di n- 2-
v11-13-(1-nethyl - plpe |d|n 4 vl) - propyl | -am ne. N-N e-NH N 15

Exanpl e 50
y \1H>b‘e azoN"2- v1) - 4-net hyl - pyri m di n- 2-
eri dim- 4- y1) - pr ll-amne. ci Additional

f5-(4-Chloro

v1143- (1- et hvT - pi

exanpl es of egﬁgdl nents of this invention are provided by 20
henitartrate { 1856 ¥Rt deimeesHasNdRMAG r(l/lZ)fO'aM 43/ h&Mﬂ-hﬂ es, such

as mnohm(amﬁféﬁl 5 H!b?éasmem [-QPI'W&%E

exanpl e Iments of THiS I nve
di hydr at D5ig r

t he group conﬁl st |>%of V -

MS: mass calcd. for C22HagCINg, 412.21; m/z found, 413.2 [M+HJ".
Example 27. [5-(5-Fluoro-4-methyi-4 H-benzoimidazol-2-v!)—4-triﬂuoromethv]-
pvrimidin-2-vi]-[3-(1-methyl-piperidin-4-vl)-propvil-amine.

(i ava g

10 MS: mass caled. for CooHzeF4Ne, 450.22; m/z found, 451.2 [M+H]".
Example 28. [5-(6-Fluoro-4-methvl-1 H-benzoimidazol-2-y)-4-triflucromethyi-
pyrimidin-2-yl}-[3-(1-methyl-piperidin-4-y)~propvil-amine.

BoatetWNIg™

MS: mass calcd. for CoaHzsFaNeg, 450.22; m/z found, 451.2 [M+H]".
15 Example 29. [5-(4.6-Dichloro-1H-benzoimidazol-2-y)-4-trifluoromethyl-pvrimidin-
2-Y1[-[3-(1-methvl-piperidin-4-yl}-propyll-amine.

I

I

MS: mass calcd. for CaiHzaClaF3Ne, 486.13; m/z found, 487.1 [M+H]".
Example 30. [6-(4,5-Dimethyl-1 H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-
20 2-vl]3-{1-methyl-piperidin-4-yl}-propvli-amine.
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[ 5- (5- Fl uoro-4-net hyl- 1H benzoi m dazol - 2-y1) - 4-met hyl - pyri m di n- 2-y1]
[3-(1 I eridin-4-yl)-propyl3-am ne; (5-(4,6-Di neth

H-benzmmg’é)z% é:{}) 4-methyl -pyrimid i n-2-y1]-13- (1P%Fm¥&0%fld

i n-4-y1)-propyl Fam ne; [5-(6-Fl uoro-4-nethyl-11-1-benzoim

i dazol -2-y1)-4-methyl-pyrimd in-2-y1]-[3-(1 - nethyl-piperid

in-4-yl)-propyl]-a mne;

15-(4,5-Di fl uoro- 1H benzoi m dazol - 2-y1)-4-net hyl -pyrim din-2-yl |l -p-(1

- et hyl pi perj di n- 4 e-propyli-amne; [5-(4,5-D nethyl-1

H-benzoi ni dakol - 2F3A4) - 4- rEt hyl - pyri m di n-2-y1FP- (1

- et hyl pi p N pyl Fam-ms; [ 5-(4,6-D fluoro-1

H benzoi m -4- ne\'ﬁy(,@ di n-2-y1] [ 3- (1- et hyl pi peri din-4
-y1) - propyl kam me 4,6-Di nmeth

H benzoi m daz 1 y -ya-met hy143- (1-

net hyl - pi per| é%f?’cget%)ﬁ%ﬁ %'#1 Hl]-e‘&s 24; miz fou dy4473 [M-+H]”.

[5- (4, 5- Emmgmﬂﬁ_m@mﬂmmm banzst{i&ndﬂaz%l-b [y-4P)i

| - P-(1- ¢ ) - | -am ne;

H benzoi = 2-y1] - [3 (1 - met hyl p| perid
|n4y1)Fpro ylkaﬁa e, [5-(4-F luoro-5-nmethyl-1 Hbenzo im

i dazol - 2 m di n- 1143 (1 - nethyl-piperid
NN IBJH

[ n-4-y1)-

[5- (4 5-Dimethyi 1H bdhzoi i dazo -yl) 4-i sopr opyl -pyrimdin-2-yll-p
-(1-rrethy|pip d|n 4%§ ro yl | -am ne; ‘g 4,6-Di nmet hyl -1 H benzoi
md azol - 2- y1 'F%%‘-‘p? B 1 igafishNe 454y 9--m@f9mndnﬁ551?l[m+1bk}h d

; ro-1 H benzoi md
azol - 2- y1) n:yrlml fn-2-y1143- (1

- et hyl pg er|d| 1)-propyl | -am ne; [5-(5-Fluoro-4-nethyl-1 H benzo

i m dazol - i LR 2-y1] 'QJ. met hyl pi perid

in-4-y1)-p A K[&*@d@ylS(Sfl uo ro-4-nmeth yi-1

H benzoi m dazol H2-y1) pyrl m din-2=y1]-[ 3-(1-

nmet Ryl - pi ped 07/ 117399PCT/ US2007/ 008216
[ 4- ?,yncl obutyclmg ?1?%) %%’-"%ﬁ%@ﬁ%&% Ty T ‘2”%)4?;%['\41*6341 2-y1H3

- (1- et HsX3npler3 3| [rﬁr(zﬁrﬁlubr@-ﬂanetfﬁa-ﬂi-hl@enzolmldazol-Z-vl) Dvrazm-2-vﬂ-f3 ( ']-

[5-(4, 5% 1) r:&lH‘ 0j.0 .-.,._ -yl)4-propyl-pyrimdrn-Z-yI[-13-(1
-met hyl prperio e;
NH
g>*§\_,q

Step A; 5-[3-( 1-Methvl-oiperidin-4-vl)—pronvlamino]-pvrazine-2—carboxvlic

15  acid methyl ester. A solution of S-chloro-pyrazine-2-carboxylic acid methyl ester

(1 equiv.) and 3-(1-methyl-piperidin-4-yi)-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 rf and
concentrated to give a crude product which was purified by FCC.
Step B; 5-[3-(1-Methyl-piperidin-4-yl)-propylaminol- -pyrazine-2-
20 carbaldehyde. A -78 °C soiution of 5- -[3-(1-methyl- -piperidin-4-yi)-propylaminoj-
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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(4-Ethyl-5-(5-fluoro-4-nethyl-1H benzoi m dazol -2-y1)-pyrimdin-2-y111
3- (1- et hyl pi peri di n-4-y1)-propyl | -am ne;

[ 5- (5- Fl uor | - 1H benzoi m dazol - 2-y1) - 4-i sopr opy] - 2-
y1H3- (1- ?)n’s? ?EF:B’ ridin-4-yl)-propyli-am ne; C’Ip1¥£20071'00821

[ 4- Met hy1- 5- (4- et hyl - 1H benzoi m dazol - 2-y1) - pyri m di n-2-y1] 43- ( 1- met
hyl pi peri di n-4-y1)-propyli-am ne;

[ 5- (1H Benzoi m dazol - 2-y1) 4- net hyl - pyri m di n-2-y1] [ 3- (1- et hyl - pi peri
di n-4-y1)- propyl Fam ne;

[ 5- (5- Fl uoro- 1H benzoi m dazol - 2-y1) - 4-met hyl - pyri m di n-2-y1] [ 3- (1- et
hyl pi per ivishqdenchedowiipyl MaEST;, neutrallzed with satd. ag. NaHCOg, and diluted

Ezﬁz(()ll ml\/gt hﬁ" M%_C@%é%?n 13 ﬁpﬁl%t&; Qyﬁ %pope}/ssmm(taSrt}artéf LI’ngn?irxTFL}rnga 1Ho
[ 5- E ﬁ ]t ersitlnﬁut\mbodrUublqmil theilaz’;éiséépeléteﬂ MR wigadye layeeivas Arigd113- (1
-ne | r

0o BB G P tphedieatg ko BIVaDE crus pYodistaih Wi vsRckinrbe gt
(1- nst hﬂemuﬂabudfunﬂﬁfplu}ﬁmtml j - ani ne;

sy SR TP R AR 8L el it ol B ™
[ 5- (6- Fl dloose deseribed inlEkdmpizol, StdpR)IPazt 3 o-grovidief the aitie aipdunay st

F%n(i %1}5“%% ‘6%'8‘3i 8 %h’é@%dﬁ%?%”ﬁ}mﬁ"f E’%flﬂ %@H]'Slgrﬁt hyl - pyri mi di n- 2

- y11- 13- ExamptBA. - [5i-(deB-Diimpthid-1 H-betalimidazeiPad)-pyrazin-2-vi]-[3-(1-methyl-
[5(4}5D|mert 31 ben 0|m%lazol 2-y1l)-4-trifluoronethyl-pyrimdin-
2-y1](3- ((£= =4-y1)-propyl | -anm ne;
[5-(5,6-Difl lioro-1H benzoi m dazol -2-y1)-4-trifluoromethyl-pyrim din-2
-y1J-P- (I - pi idin-4-y1)- propyll-am ne;

[ 5- (4, 5-Di >TF|{\_ i dazol- 2-y1)-4-i sopropyl - pyri m di n- 2- y1H3-
( 1- et hyl pi perian 4 M) - p\r_thl@_n_e; VO
2007/ 117399PCT/ USZOO?/ 008216

Eg&ﬂgﬁfﬂ;‘" PHPAR cEmpdlnd Wed i Bpareht usmé glog%[]'sqct -A-y1)-p

[ 5- (4, 5- Desetitwd inl ExbepioBs] WEahads yél):dpﬁdi'%blﬁso&syﬂslz& iz FRiray | - pi

peridin é_{,)é]% ﬂ;l yli-am ne;

[5-(4,6-Bi'S: WMiior omet hyl- 1H- benzoi m dazol - 2-y1) - 4- et hyl - pyri m di n

-2-y153- (1- net hyl - pi peri di n-4-y1) - propyl Fam ne; .

2 e Py L 2 orlBhs Pl 5l oh 0 iRl QR AT R Pl - -y

[ 5- (5- Methalogolis-tb éhase deslaimaldlﬁ tyépréleemm@gkawlesn di n- 2- y1MB- ( 1- net
5 4 - 6: 1-1

hyl pi periqj_n-
H-benzoi E% Az

CFa

F3C
20
MS (ESI): mass calcd. for CagHagFgNs, 500.49; m/z found, 501.2 [M+H]".
Example 36. 2-{4-Methyl-2-[3-(1-methyl-piperidin-4-yl}-propyiaminol-pyrimidin-5-
yl}-1H-benzoimidazole-5-carbonitrile.

ope

:z -3
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[ 5- (5-Chl oro-6-fl uoro-1H benzoi m dazol - 2-y1) - 4- net hyl - pyri m di n- 2-y1]
-[3-(1- et hyl pi peridi n-4-y1)-propyl | -am ne;

[ 5- (5-Chl or0- 1H benzoi m dazol - 2-y1) - 4- et hyl - pyri m di n- 2-_}(1%-[)3-&1-%

t hyl pi peri HO2 ﬁ/'3}1:)99propyl i -am ne; PCT/U52007/003216

[ 5- (5, 6-Di chl oro- 1H- benzoi m dazol - 2-y1) - 4-net hyl - pyri m di n-2-y1143-(1

- met hyl pi peri di n-4-y1)-propyl kam ne; [5-(4, 6-Dinethyl-1

H benzoi m dazol - 2-y1)-4-ethyl -pyrimd

1n-2-y1]-1341- et hyl pi peridi n-4-yl)-propyli-am ne;

[4-Ethyl -5-(4-nethyl -1 H benzoi m dazol -2-y1)-pyrimd

|1 2 éy yP43 (1- MSWS*)prrmsI@Im‘fewmwgﬂﬁa%n ﬂ?l,zfound 3903[M+H :B‘H(l
clo ol y.

et byl R (e B B IR, TSR oS A E

[ 4- Cycl orbizoldﬂ) 55(74(5:!8 dim@dhy B B bef) 204 3ritdazob 82-12/12Hp2f89ﬂd1w= Zzyill

[ E{O’q(,a opt o%ﬂ 2”6%? L3 %Zﬁ%.eﬁp\g%yﬁé (T"F1.8 Hz, 2H), 1.76 (d, J = 11.3 Hz,

H berZoi rﬁ-ﬂaz@lﬁ—(ﬂi,yﬂ? 4yr, |7h‘o'cﬂ-izn 22+)y1.33¢11n( 35H)
4 .

met hy! - pIF& H '- ol- -v {—Rpr};ethvl~$)vrzm| rll—ré?ytll%%ﬁ%

H-ben20| H T C =y
met hyl - pipeddi -aammn
(4-Cycl opropyl 5- (5 fI uor o- 4- net hyl - 1H benzoi ni dazol -2-y1)-pyrimdin-
2-y1)-[ 3-42 |d|n4y1) propylj-am ne; WD
2007/ 117399?’@@
[5(6 Chl or o-57 hyI } ol -2-y1l)-4-nmethyl -pyrimdin-2-yl
-[3-(1- net hyI perl di n- 4 y1) am ne; and
[5 (4-Chl oro- 6- et hyl - 1H benzoi m azol 2-y1)-4-net hyl - pyrim di n-2-y1]

-[3-(1- met hyM%(%%%a maﬁsmicp) fcprr@a;rlsweﬂnaw 5B rofzofpuad| 398.8t[M¥dH]*. 'H

B

C;Pﬁsmgr‘*%%%%“’%?@:@ﬁ? ARG IRl G Ch R A T

grown in &%omﬂﬁsﬂld)s@e%(ﬁtamesm% ed= M|H252haraaae(sihdd=wsmaaamne

Lt ong.SeE(ABRY, 209300513 08 6 P 131 oAy qoheeth, by 80t 1) Taigpt 0
mn S ‘t

(1000 rpm wer e prépareé onogeni
the cell (tﬁeifl'e15 n? Sd-zEH): |1s38-|¢120/\(mr5ﬁ) pol yt ron ti ssue honogeni zer

for 10 sega | , for
5 mnat 4.C | supernat g _ S , . Firged
at 2% 00BYE 18ryl efhylpig Pred-¥ Be. was resuspended in

50 MM Tri s- HCb; CeII nmenbr anes were |ncubated vvlth 3H hi stam ne (5-70
nM in the prasenge _gbsence of excess histam ne (10,000 nM.

| ncubat i on r U roogytenperature for 45 min. Menbranes were
har vest egd fiYtgati ove atman G/ C filters and washed 4
times with 15 i cédcol d 50 w.— Filters were then dried, m xed
with scintillant and counted for ioactivity. SK-N-MC or COS7 cells

eﬂor essi ng hum(H&l?tr?ﬁbQﬁalUé f(ﬁ‘QEzQHEHCIste4BB@I~ Yz TBASY 454 D vi+HT".
ATty O NN U2 . 88 (O T e S5 ¥ 55-7.53 (m, 1H), 3.43 (1, J = 6.9 Hz,

2H), 2.88 (d, J = 11.9 Hz, 2H), 2.61 (s, 3H), 2.27 (s, 3H), 2.04 (t, J = 11.8 Hz, 2H),
20  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-

VI-[3-(1-methyl-piperidin-4-vi}-propvi]-amine.

B

Izi/
Za
T
I

40



their ability to displace 3HIligand binding by incubating the
above-descri bed reaction in the presence of various concentrations of
I nhi bitor or conpound to be 20 tested. For conpetition bindin

st udi es usMPP8141A%8t ami ne, Ki val ues were cal cul at ed, %%%8206720"%6
experinental ly determ ned Ko value of 5 nMand a |igand concentration
of 5 nM according to Y.-C. Cheng and WH. Prusoff (Bi ochem

Phar macot 1973, 22(23):3099-3108): Ki = (1C50)/(1 + aLF(Ko)). Results
for the conpounds tested in this assay are presented in Table 1
as an average of results 25 obtained, and rounded to the nearest 10
nM VO 2007/ MEISIPETHHAE200A. G881 A4, Tetr e, 1160%; fivz(8uhdl, F0¢ Kivepi.

1 21 18 2410 2 1
2'H NMR (I&egj%)l:\lg.ilg (s, 1H), 7.67 (d, J = 6.6 Hz, 1H), 7.44 (d, J = 9.3 Hz, 1H),

. 342 (t, J=7.0Hz, 2H), 2.87 (d, J = 11.9 Hz, 2H), 2.58 (s, 3H), 2.25 (s, 3H), 2.01
{t, J=12.7 Hz, 2H), 1.74 (d, J = 12.1 Hz, 2H), 1.65 (dd, J = 14.8, 7.2 Hz, 2H),
5 1.41-1.16 (m, 5H).
Example 40. [5-(5-Chloro-1H-benzoimidazol-2-
methyi-piperidin-4-vl}-propvll~amine.

MS (ESI): mass calcd. for C2qH27CINg, 398.94; m/z found, 399.2 [M+H]*. '"H
10 NMR (MeOD): 8.49 (s, 1H), 7.59 (d, J = 1.8 Hz, 1H), 7.55 (d, J = 8.6 Hz, 1H), 7.25
(dd, J = 8.6, 2.0 Hz, 1H), 3.42 (t, J = 6.9 Hz, 2H), 2.87 (d, J = 12.0 Hz, 2H), 2.58
(s, 3H), 2.26 (s, 3H), 2.02 (t, J = 11.7 Hz, 2H), 1.75 (d, J = 12.1 Hz, 2H), 1.65 (id,
J =14.8, 7.4 Hz, 2H), 1.38-1.19 (m, 5H).
Example 41. [5-(5,6-Dichloro-1H-benzoimidazol-2-vi)-4-methvl-pyrimidin-2-yl-{3-
15 i-methyl-piperidin-4-yl}-propyl]l-amine.

Cl N =N
T e
N_
MS (ESI): mass calcd. for C21H26CloNg, 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, /= 11.3 Hz, 2H), 1.78 (d, /= 12.4
20 Hz, 2H), 1.66 (m, 2H), 1.33 {m, 6H).

Example 42. [5-(4,6-Dimethyl-1H-benzoimidazol-2-vl)-4-ethvi-pyrimidin-2-yl]-[3-
(1-methvi-piperidin-4-yi)-propyll-amine.

41
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MS (ES!): mass calcd. for CasHgasNg, 406.58; m/z found, 407.3 [M+H]". 'H
NMR (MeOD): 8.36 (s, 1H), 7.19 (s, 1H), 6.89 (s, 1H), 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), 2.01 (t, = 10.9
Hz, 2H), 1.74 (d, J = 11.9 Hz, 2H), 1.66 (dd, J = 14.4, 7.2 Hz, 2H), 1.26 (m, 8H).

Example 43. [4-Ethyl-5-

methvyl-piperidin-4-v)-propyll-amine.

&

__N>_
NH
N

L\_CN_

MS (ESI): mass calcd. for CasHazNs, 392.55; m/z found, 393.3 [M+H]". H
NMR (MeOD): 8.39 (s, 1H), 741 (d, J=7.7 Hz, 1H), 7.15 (t, J = 7.7 Hz, 1H), 7.05
(d, J=7.3 Hz, 1H), 3.44 (i, J = 5.2 Hz, 2H), 2.89 (s, 4H), 2.58 (s, 3H), 2.27 (s,
3H), 2.03 (t, J =11.7 Hz, 2H), 1.75 (d, J = 12.4 Hz, 2H), 1.67 (id, J = 14.9, 7.3 Hz,
2H), 1.41-1.12 (m, 8H).
Exampie 44. [4-Cyclopropyl-5-(4-methy!-1H-benzoimidazol-2-y)-pyrimidin-2-yIl-

Tz 2z

3-(1-methyl-piperidin-4-vl}-propyll-amine.

P

Iz

MS (ESi): mass calcd. for CasHa2Ns, 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-

vIl-[3-(1-methvl-piperidin-4-y)-propvil-amine.

42
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/>———NH

IZ P

N_..

MS (ESI): mass calcd. for CagHasNe, 418.59; m/z found, 419.3 [M+H]". 'H
NMR (MeODY): 8.31 (s, 1H), 7.31 (d, J = 7.2 Hz, 1H), 7.06 (d, J = 8.2 Hz, 1H), 3.36
(t, J=7.1Hz, 2H), 2.88 (d, J = 12.0 Hz, 2H), 2.56-2.42 (m, 4H), 2.39 (s, 3H), 2.27
(s, 3H), 2.08 (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, 3.1 Hz, 2H).

MS (ESI): mass calcci. for CaaH31FNg, 422.55; m/z 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, / = 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-Cyclopro 4,6-dimethyl-1H-benzoimidazol-2-

yii=[3-(1-methyl-piperidin-4-yl}-propyll-amine.

S,

MS (ESI): mass calcd. for CasHasNg, 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 (1, 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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Example 48. [4-Cvclopropyl-5-(5-flugro-4-methyl-1H-benzoimidazol-2-yI)-
pyrimidin-2-yl]-[3-(1-methyi-piperidin-4-vl)-propvil-amine.
—N
\ I\q}—NH

Cx
O
MS (ESI): mass caled. for CosHaFNg, 422.55; miz found, 423.3 [M+H]". 'H
NMR (MeOD): 8.33 (s, 1H), 7.38 (s, 1H), 7.01 (dd, J = 10.3, 8.8 Hz, 1H), 3.37 {t, J
=7.0Hz, 1H), 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), 1.24 (s, 1H), 1.76 {d, J = 12.4 Hz, 2H), 1.68-1.59 (m, 2H), 1.42-

1.17 (m, 7H), 1.06~1.00 (m, 2H).

Tz 2

The compounds in Examples 49-50 are prepared using methods
analogous to those described in the preceding examples.
Example 49. [5-(6-Chioro-5-methyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-

VIl-I3-{1-methyl-piperidin-4-yI)-propyll-amine.

N»{ ,>~NH

Example 50. [5-(4-Chloro-6-methvi-1 H-benzoimidazol-2-yH-4-methvi-pvrimidin-2-

.‘.'E

N—.

Vil-[3-(1-methyl-piperidin-4-yl}-propvil-amine.
cl

/>-—N H

Iz 2

Additional examples of embodiments of this invention are provided by
hemitartrate salts of compounds of Formula (I) and by hydrates, such as
monohydrates and dehydrates, of compounds of Formula (1). For example,
embodiments of this invention include monohydrates of, dihydrates of, and/or
hemitarirate salts of compounds selected from the group consisting of:
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[5-(5-Fluoro-4-methyl-1 H-benzoimidazol-2-yl)-4-methyi-pyrimid in-2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyl}-~amine;

[6-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl}-propyl]-amine;
[5~(8-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-m ethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl]-amine;

[5-(4,5-Difiuoro-1 H-benzoimidazol-z-yl)-4-methyl-pyrimidin-2—yl]—[3-( 1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(4,5-Dimethyl-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-y{}-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[5-(4,6-Diflucro-1 H-benzoimidazol-2—yl)—4-methyl-pyrimidin-Z-yl]—[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;

' [5-(4,6-Dimethyl-1 H-benzoimidazol-z-yl)-4-methy[—pyrimidin—2—yl]-methyl-[3-(1 -
methyl-piperidin-4-yi)-propyll-amine:;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yi)-4-ethyl-pyrimid in-2-yl]-methyl-[3-(1 -
methyl-piperidin-4-yl)-propyll-amine;

[5-(4,5-Difluoro-1H-benzoimid azol-2-yl)-4-ethyl-pyrimidin-2-ylJ-[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-yl)—4-isopropyl-pyrimidin-Q-yl]—[3~(1 -methyl-
piperidin-4-yl)-propyij-amine:

[5-(4,6-Dimethyl-1H-benzoimid azol-2-yl)-4-isopropyl-pyrimidin-2-ylJ-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[4-Cyclobutyl-5-(4,5-dimethyi-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1-methyl-
piperidin-4-yl)-propyll-amine;

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

[5-(6-Fluoro-4-methyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1 ~methyi-
piperidin-4-yl}-propyll~amine;

[4-Cyclobutyl-5-(5-fluoro-4-methyl-1 H-benzoimidazol-2-yi)-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine;
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41 6 48 140 Wil e the invention has been illustrated by
reference to exanples, it is understood that the invention is

I ntended n imted to the foregoing 5detailed d |
e bl OERED LA R

d ai ns

entity that is a conpound of For

X14(2 $6 Re RO N\< Pl4 H-On wherein each of 1914 is i ndependent | y
H, C'aficyl, 02.4al kenyl, C2.4al kynyl, phenyl, -CF3, - OCF3, -CN,

hal o,

-N®2, -0C1.4al kyl, -SC'al kyl, -S(0)Cil4al kyl, -S0201. 4al kyl,

-C(0) C14al kyl, -C(0)phenyl, -C(0)NRaRb, -CO2Cl4al kyl, -CQO2H,
-C(O)NRal I b, or -NRa

[4—Cyclobutyl-532 6-dimethyl-1H-benzoimidazo!-2-yl)- pyrimidin-2-y)-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-propyl-pyrimid in-2-yi}-[3-(1-methyl-
piperidin-4-yl)-propyil-amine;

(4-Ethyl-5-(5-flucro-4-methyl-1 H-benzoimidazol-2-yi)-pyrimidin-2-yi}-[3-(1-methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Fluoro-4-methyl-1 H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl-[3-(1-
methyl-piperidin-4-y!)-propyl]-amine:

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

[5-(1 H-BenzoimidazoI-2—yl)—4-methyl-pyrimidin-2-y|]-[3-(1-r_nethyl-piperidin-4-yl)-
propyl]-amine;

[5-(5-Fluoro-1 H-benzoimidazol-2-yl)—4—methyl-pyrimidin-2-yl]-[3-('l -methyl-
piperidin-4-yl)-propyl]-amine;

[3-(1-Methyl-piperid in-4-yl)-propyli-[4-methyl-5-(5-trifluoromethyl-1H-
benzoimidazol-2-yt)-pyrimidin-2-yl]-amine;

[5-(5-tert-Butyl-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yl)-propyl]-amine;

[5-(5-Chloro-4-methyl-1H-benzoimid azol-2-y1)-4-methyl-pyrimidin-2-y(]-[3-(1-
methyl-piperidin-4-yl)-propyll-amine;

[5-(5-Fluoro-4-methyl-1H-benzoimid azol-2-yl)-4-trifluoromethyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(6-Fluoro-4-methyl-1H-benzoimidazol-2-y1)-4-trifl uoromethyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-yl)-propyl]-amine;

[5~(4,6-Dichloro-1H-benzoimid azol-2-yh)-4-trifluoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)}-propyl]-amine;

[5-(4,5-Dimethyl-1 H-benzoimidazol-2-yi)-4-trifluoromethyl-pyrimid in=2-yl}-[3-(1-
methyl-piperidin-4-yl)-propyll-amine;
[5-(5,6-Difluoro-1H-benzoimidazol-2-yl)-4-trifl uoromethyl-pyrimidin-2-yiJ-[3-(1-
methyl-piperidin-4-yl)-propyl}-amine:

[6-(4,5-Difluoro-1H- -benzoimidazol-2-yl}-4-isopropyl-pyrimidi |n-2-yl] [3-(1-methyl-
piperidin-4-yl)-propyll-amine;
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wherein Ra and Rb are each independently H C'al kyl, or
C34cycl oal kyl ; one of X1 and X2 is N and the other is CGFlc; whereis

H net hyl, hyl, di net hyl am nonet hyl, ethyl, pr

i sopropyl, Méﬁﬁgégl opropyl, or cyclobutyl; nisi or ZP&%L‘?ZQOWOS%
or C(C'al kyI ); R6 is H, Cl_6al kyl, or nonocyclic cycloallcyl; 198 is
Hor Callcyl; RO and 1910 are each independently H or C'al kyI ; and
R11 is Hor C'alkyl; a pharnaceutically acceptable salt of conpound
of Formula (1), or a hydrate of a conpound of Fornula (I). 2. A

chem cal entity as defined in claiml, wherein each of 1914 is
i ndependBntin-Benzaimidgrol-3-wh-pyrmaip-yis Homethy-oiperidied-yiy-puayd-amine;

chl oro, n@?w ORI poRboiRfBEN 2y Boy ARSIl 1SR oferidfl e

in clai wherein X2 1s N 4 entity as de In clam
1, \Aherepwpx!i-aremm. 5. A chemcal entity as defined in claim1,

wher ei n (46 ol BRI netRA - beﬁfém&a%l-@ggf@%ethwp :‘glro%%%qa-ﬁ A

chem cal as defin inclaim1 n RETs
A cheni cé]et@ﬂﬂlﬁ%ﬂ%"‘dé) prRRYllFamiEeai m 1, wherein nis 1. 8. A

chem cal ZQQIMéﬂﬁyﬁﬁ-[ﬂ-?ﬁirﬁgﬁyl ng%rlalnﬂa }rl) %E¥Iel i % lby?urmdﬁ{-sg'_dmﬁ A

chem cal entity as de In c
cheni cal %mﬁmrtn;dag@leaéfqaﬁ@anltrﬂec| aim1l, wherein R6 is H nethyl,

ethyl, - PIEEethGaPTAmEnzofEOALARls- w@&hﬂwlﬁhmhyi-yﬂ-téum f?n@thgm cal

entity as defined’in cl wheréi'n 196 1 s H or
cheni cal Pggfidingd-yxY- FII@PY']T@H“F% claim1, wherein Ft8 is H

[5-(4-Chioro-6-trifluoromethyl-1H-benzoimidazol-2-yl}-4-methyl-pyrimidin-2-yi}-[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-yi}-propyll-amine;
[5-(5,6-Dichloro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-{3-(1-methyi-
piperidin-4-yl)-propyf]-amine;
[5-(4,6-Dimethyl-1H-benzoimidazol-2-y|}-4-ethyl-pyrimidin-2-yl}-[3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
{4-Ethyl-5-(4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yi}-[3-(1-methyl-piperidin-
4-y)-propyl]-amine;

[4-Cyclopropyi-5-(4-methyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yt}-[3-(1-methyl-
piperidin-4-yl)-propylj-amine;
[4-Cyclopropyl-5-(4,5-dimethyl-1H-benzoimidazol-2-yi)-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)-propyi]-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-flucro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yi}-[3-(1-
methyl-piperidin-4-yi)-propyl}-amine;
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13. A chemical entity as defined in claim1l1l, wherein RO and R10 are
each independently H or methyl. 14. A chem cal entity as defined in
claim1l1, wherein 199 and 1910 are both H 15. A chem cal entlt_}/
defined in a%ﬁl’rﬂi wherein 1911 is Hor nmethyl. 16. APCHEFRY éﬂ“szm
entity as defined in claim1l, wherein R11 is nethyl. 17. A chem cal
entity according to claim1 sel ected from [5-(5- Fluoro- 4- nethyl-
1H benzoi m dazol - 2- yl)- 4- methyl- pyrimdin- 2- yl]-[3-(1-

met hyl - pi peridin- 4- A-propyl]-an ne;

[ 5-4, 6- Dn'ethzl 1H benzoi m dazol - 210- 4- et hyl - pyri m di n- 2- y1H3- ( 1- net
hyl - pi pelB-@-Ghierg-6, metaylyliH-benraieiddasl ey roetul- pyrimidin By B 41-
benzoi m E mdin- 2- yl]-[3-(1- nethyl-

oi poddi nﬁ‘%?ﬁv pigfengﬁi-)ﬂr }il?pr A%meoﬁhb

[ 5- (4, 5- ﬁ&%@éhﬁo ﬁn@mﬂdﬁrbamm@azpi)&m Aenethyl-pyniridinh2ry PBH3- (1-
met hyl X E e;
[5- (4, 5 R ey RO R RIS y1) - 4- et hyl - pyr i ni di n- 2- y043- ( 1-
net hyl - pi peridi n-4-y1)-propyl Fam ne;

[ 5- (4 6- @Oiggg%lq-eisld-n?enzm m dazol - 2-y1)-4-net hyl - pyri m di n-2-yE3-(1

- met hyl -'pr peddi n- y propyl Fam ne; [5-(4,6- D|rrethyl 1H
benzmmA say,on Re b yan; hlistainine HoRaceptony| - [ 3- (1-

met hyl - pi persﬁwnﬂc déms OPT '2':@[?% re h%né%gﬁy trthfécE@t# wrté%ém and

benzoi m dazol - 2- yrim
met mﬁ Popey :pdﬁ{l cm_ ttygge gulg.p'ﬂqls@eﬁ neells were washed W|th saline solution,

5-(4, 5- 3-(1
4y gt A 8

benzoi m mamlztan?ﬁ)we@ Prepayed by bya’ﬂoﬁﬁawﬁﬂoqofm celppeliet uw@@nyM

eridi " I oi m dazol -
p| p I I) I'n-_ys flré:(;)b\?ii)(lj'ré’[p@:ﬁﬂd'l t%@h@%on;ogemzerfa"f@ts@% gt hﬁgﬁ# Bl?gé‘}%' Idl . Z

y él met hy
yl) pr odgipmoaﬁnﬁte WF§ c(entréum ﬁt\ﬂwﬁ/ rprmfpr Enpatd Gaz She sppegngtanty.-

I SOFIOOPWJas e Sditidied and Y:bht‘rff@gétiat E@toblglx% %1@%\ hililrh aa ﬂ:"c The final
I e

%QLZET %p ?Vrgsgr%sygl?emﬁ%c':@]oﬁlﬁt 7. "85}1$<]3L [Gelt meﬁman?ﬁ weiefepyhatad with
behzoi m DB G5FD AR phesentss dr Sbechicn afthdiose Bisgaming 10,900

yl) - pr opy¥}.- bneubetion occurred at room temperature for 45 min. Membranes were

5- (5-Fl
iyl —pi (oS, B M BER eGP UARARIan G I BBt ARl Badt gt Wi ™
met APl - " igetcolsbHl onlvii iz dCl.  Biltepyywiene thiem didsd ym}ce{l Wvithlscintiltdmy bnd
benzoi muped rBLRRYUEE SERLNG orfest 3 baisplo o Fiding ™

yl) - pr ogdy4 recgptareyere used to measure the affinity of bmdlng of other compounds and

5-(4,5-D ne 1- 14 ben daz rimdin-2-y 3-0
ot by BB Ebitl o GlspEten HiligAe binink By ncDbelis ifelabave ppeaitad 4.
net hyl - rébetidrenziienprdsente olvaritys goHoemtr@tions af ln‘hiﬂltoﬁ'%r(cémﬂ”&ﬁ'@‘tb be
pi peddin- 4- yl)-propyll-amne; [5-(5- Flupro-4- nethyl- 1H

ben#8i nitgsted: -Far- coym)etltwn bl@@pgcﬁ@wles pgirigmthistaring, | yalues-waret hyl -
d
e Nt et o bgﬁgﬂ% iRt Emenialy fetprpings IGaglue of S pM ead e,

yl - pi pe ,qoga.cﬁnmagql) opba gecarding to Y.-C. Cheng and W.H. Prusoff (Biochem.

£ qu( ﬁtﬁ%‘%ﬁg&ﬂ%& %zgﬂ@)a‘by@eh*mb) Py fedihma % Madssy. (ReS@itdiy: whd pe

ro
[ 5-(5- FIOQG?RPUHGEH@ﬁM lmth@zaﬁsazay&praseréemn Tpblei hadian-avgrade p8 r¢slitse
thybspi Refthiflbd; dnd TourieP thaMdest 10 n\.
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[3-(1- Methyl- piperidin- 4- yl)-propyl]-[4- methyl- 5-(5-
trifluoromethyl- 1H benzoi m dazol- 2- yl)-pyrimdin- 2- yl]-am ne;
[5-(5-tert benzoi m dazol - 2-y1) - 4- net hyl - pyr| m m
et hyl - pi pe?‘%étoﬁ%%}%) propyl Fam ne; [5-(5- Chloro- ]? f/}péoﬁq‘j@zlg
benzoi m dazol - 2- yl)- 4- methyl- pyrimdin- 2- yl]- [3 (1- methyl -

pi peridin- 4- yl)-propyl Fam ne; [5-(5- Fluoro- 4-nethyl- 1H

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

nmet hyl - piperidin- 4- yl)-propyg-am ne;

[ 5- (6- Fl uor o- 4- met hy1- 1H benzoi m dazol - 2-y1)-4-tifluoronethyl-pyrimd
in:2-y1[-[3-(1- et hyl - pi peri di n- 4- ylYabkeohyl | - am ne; [5 (4, 6-

Di chl oro- 1H benzoi m daggl (%m 4- trp%*uor pyrim di n-
2- ylk[3-(1- nmethyl- pi perldl n yl)-pro [5 (4, 5-
Di met hyl - 1H benzoi m dazbl - 2-2¢1)- 4- trifguor cﬂret(hyl pyri mi di n-

2- yI]-[3-(1- methyl- pipgridi ng.44- yl)-pro I]-a;&f [ 5-(5, 6-

D fluoro- 1H benzoimdazol- 2- 'yl)- 4- tritfuoro hyl - pyrimdin--

2- y1143-(1- methyl- pipéidin- 4- A propylz?mm ne230

[ 5-(4,5-Difl uoro-1H benzoj m daz i 2-yl)-4-i sopr opyl_- pyri m di n- 21043 (

1- et hyl - pi peri di n-4-y1)- ropyIE m ne; 27

[ 5- (1H Benzoi m dazol -2-y3 - pyra# n- 2- y1143-44l- net Ryh- pi peri di n-4-y1) -

propyl kam ne;

[5- (4, 5- Di met hy1- 1H benz® mi dazdf - 2-y1) - pyr3&i n- 2-82LH3- (1- net hyl - pi pe

':ihdi n-;l-y_l% -Rrﬁpy! Falm' ne;7 ?nd s;ha][ macguti e‘_ﬂil ly ai&e%abl e sal tz
ereof . i chemi cal entjty as_defined in claim erein sai

chemi cal entity is aconpdund of2§or nmul a (I %r aphé?r maceutical ly

acceptabl e salt of said @npourrdpof Formul g¢g1). 4% A pharnaceuti cal

conposition for treating ‘? di se%ze di sor der or nedical condition

nmedi at ed by hi stam ne Ha ecept4 activi ty corrpn% ng an effective

amount of at |east one agent sapected fromggonpourgs of Fornula (I):

Rl NXli--X2 feRa R10 N}de 120\6here|n

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 a4 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, itis
understood that the invention is intended not to be limited to the foregoing
5  detailed description.
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each of R1-4 is independently H Onmal kyl, C2,4al kenyl, C24al kynyl ,
phenyl, -CFa, - O0F3, -CN, halo, -NO, -9(0)C1.4al kyl, -SO2CL1. 4al kyl,
-C(0)C1. 4al kyl, -C(0)phenyl, -C(0)NRaRb, -COX2H, -C(0)NRaRb, or
-NRaRb; wherein Ra and Rb are each independently H C'al kyl, or
c3.7cycloallyl; one of X1 and X2 is N and the other is CFtbh; where
Ads H, nethyl, hydroxynethyl, dinethylam nonethyl, ethyl, propyl,
isopropylc'aimSCF& cycl opropyl, or cyclobutyl nis 1or 2, Zis N, CH,
or C(C.malkyl); R6 is H Cl m)nocycl ic cycl oal kyl; F18 is
Hor G dal ”}"’a'R@'Wé[ﬁHS%ﬁm‘ﬁ?”@"fé:é%ﬁ'af)ndependentIy Hor C 1.4alkyl: and
R11 is H or amal kyl; pharmaceutically acceptable salts of corrpounds
of Formula (1), or a hydraje of a conpound of Formula (l). 20. A

pharmaceutical conposidzi oi acgord& a2t oRgl ai m19, wherei n sal d at

| east one agent is sel ec = 0-14- rret
. h?FRLpﬁ?LHLdK?EEH- §11-13-4 Y nethyl

benzoi m dazol - 2- y1l) g34
pi peridin- 4- yl)- propyl | cam N—R"
[5- (4, 6-Di methyl- 1H benzoi hi dazol - 2- y0- 4- netHyH,pyrlmdln 2-y1H3-(1-m
et hyl - pi peri di n-4-y1)-propyl Fam ne; [5-(6- Fluoro- 4- net hyl - 1H
benzoi m dazpls, 2- y1l)- 4- nethyl- pyrimdin- 2- yl]-[3-(1- nethyl-
Pi peri di n- odn ok sPhRRYdRR M BEakyl, C, calken alkynyl, phenyl, -CFs, - OCF,, -GN, halo, -NO
[5- (4, 5- Di fdcupig,- éd;iqétkﬂnmlm RPN R A RN TN R o
net hyl - pi pecobigiam)Me=d) - propyl i - am ne;
[ 5- (4, 5- D pre¥AIRL -lH-ben20| m dazol - 2-y1)-4-met hyl -pyrimdi n-211]-[3-(1
-nmh|-|pWT$ﬁ§ﬁ Qe B Ghr-gpliyl, or Coreycloalkyl

S -
oty 6p.D' p?lf.]}zl% “'g“ﬁ g')%w %?va@/?wethv T e
benzoi m dagQ Orggc%r d: nethyl- pyrim d| n- 2- yf| -met hy143- ( 1-
nmet hyl - pi ﬁ!&g’ﬂ 4@”{,, moyol-gcﬁcgycggwl Fam ne; [5-(4,5- Dinethyl- 1H
benzoi m daﬂmHor24aw 4- ethyl- pyrimdin- 2- yll-nmethyl-[3-(1-
net hyl - pi fend RiP ae eadrindgrkhdepiy Ebmddalkyl,am ne
[ 5- (4, 5- DWFGUP@'I-E”M:DEHZOI m dazol - H}/ -4-et hyl - pyrim di n-2- yl(L (3-(1
- met hy| - pi PREFMEREHC. %&faﬁ?ﬁﬂwmp%ﬁﬁdﬁ '51')(%”!'#’?‘6 AGemPaund #iEerRYA O-1
benzoi mzdag emucjzaé{ya)sdé‘njiﬁl 2Ry wherQ t &9!54 |smﬁpend%l ?1“{/'1 met@heng% Doy, -cF,

pi peri din- Rr
benzmmdagoﬂe o - - |sopr%1f)y - pydmdin- 2- y-[3-(1- nethyl-

pi peri dia- Ac.‘ﬂaemlc}éﬂehhnméeéiydd]n-cﬁlmﬂlﬁherelﬁ M, 6- Dinethyl- 1H

benzoi m dazol - 2- yl)- 4- isopropyl- pyrimdin- 2- yl]-[3-(1- nethyl-
pi peri di4%- Aomemispnﬁyﬁtméqﬁyeld]nﬁﬁiwwerei[lXF-FSI‘Q/cl obutyl 5- (4, 5- dinethyl -

1H benzoi m dazol - %/EO_ rimdi n- 2- yl1143-(1- rret hP/ ‘Igf er| di n-
4- y1)- p"rd"b‘i??fﬁ‘i‘"é‘rﬁ“ﬁ’e“’s"a[f dineie IBEEY T 's%mft%" ghyh af%j’aff’% or ggjobu

benzoi msda}fc(ﬂémlca?entlty%L TN clmnql\.»lﬂerelgw o Jﬂngfhyﬁ 1- nethyl - piperidin- 4-
y1) - propyl

7. A chemical entity as defined in claim 1, whersin n is 1.

8. Achemical entity as defined in claim 1, wherein Zis N or CH.

9. A chemical entity as defined in cfaim 1, wherein Z is CH.

10. A chemical entity as defined in claim 1, wherein RS is H, methyl, ethyl, propyl, isopropyl, cyclopropyi, or cyclebutyl,

11. A chemical entity as defined in claim 1, wherein RS is H or methyl.

12. A chemical entity as defined in claim 1, wherein R8 is H.

13. A chemical entity as defined in claim 1, wherein R® and R10 are each independently H or methyl,

14. A chemical entity as defined in claim 1, wherein R® and R0 are bath H.

15. A chemical entity as defined in claim 1, wherein R is H er methyl.
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[ 5- (5- Fl uor o- 4- nmet hyl - 1H benzoi m dazol - 2-yl)-pyrimdi n-2-y1]-[ 3-(1-ne
t hyl - pi peridi n-4-yff-propyll-amne; [4-
Cycl obutyl-5-(5-fluoro-4-nethyl- 1H
benzoi m dazol - 2-y1) - pyri m di n- 2-y1H3- (1- methyl- piperidin-
4-yl)-propyll-amne; [4- Cycl obutyl - '5-(4,6- dinethyl- 1H
benzoi m dazol - 2- y1)-pyrimdin- }/1 -[3-(1- nethyl- piperidin- 4-
yl)-pr Op)}P]Aca?ﬁ'qE\]@nt as defified in claim 1, wherem R11is methyl
[5-(4,5 zQi m daz 1) - 4- propyl - pyrlmd|n2y1H3(1-
met hyl - p:?{_)erxehean]'lir:!ﬁyﬁcorg‘nggo clerm 1asepcted%rorx [4- Ethyl- 5-(5- fluoro- 4-
met hyl 11- ]f5 (S%B‘rgvgjrﬁpch ﬁﬁ%nzonl‘?ﬂdazwz)ygﬂyrﬁdthm p%n*n:l' in- 22y|] [é({1 ]me{hy?? &gndln 'Z% E‘rX'
pi peridin-  4-pyiyskine;pr opy0- am ne; | bor o- 4- f
benzoi m dazol[s-4,25imal) iH-bénzoirigeRqd e prrhethyl{pyf‘r’nldmz-dj-[mﬂ &etysﬂ&&n@rief yDRbdrhine;
pi peridin- 4-5- (yfyerpnmpwumapmzmzwazol 2-yl)-4- methyl pyrlmldm-2~yl]-[3-(1-methyl- plperidin- 4-yl)-pro-
[ 4- Met hy1- 5- (Pdkamisehy 1 1H- benzoi i dazol - ;) rimdin-2-y1H3-(1-neth
yl - pi peridin ﬁ@g a% VF | |g;yl)flrnethyl pynmldlnzyl][ 1-methyl- plpendm4yl) propyl]-amine;

|

1m] az y et | yi[3 1 idip-4-y in
£|5 dl( E]'H;lBeQZO oro-1f |dazo tIII?D‘n thﬁ%?n yl} 3- ’)T ?dm(ld%l)l};%:[z [111n;pl pe

[5- (5- Fl uor O gﬁtzcl)l I-r!n e g)imcl) azoéz ylb4 met%gyl['mliim 2-y methyl és(n nEthKI BIangm f :{l) pro

yl - pi peri di n J.Qﬂﬁétﬁs@ym loenadimhiddes- z{y 4{ elyi- Mﬂyiy|1 iR BhbtRy- pifletidin- 4- y1)-pro-
y1) - propyl]- [ayd;-ammet hyl - 5-(5- trifluoronethyl- 1H benzoi m dazol - 2-

y1) - pyri m di {-(4.20ilugrb-J$-Benjoimisiazol-2-yl)-4-ethyl-pyrimidin-2-ylJ-[3-(1-methyl-piperidin-4-yl)-propy]-amine;

[ 5- (5-tert - Bty fluorg-F- Beth&i-éh* mwmm 2 ijpromd HE'WH'SV'I2-VWM rvf:tw ﬁpeﬂdlryi 1) r{r@ (
1- met hyl - pi p&1EADG- 4. y1) ’Eﬂ E %

benzoi ni dazof- (452D itf‘y' A-Perrp %‘i" 2 ’ﬂ’y'f |'Sf’ﬁ it ”mf'" ?yl]ﬁ@. Telhy' H‘Pé?df?y‘f 1") p“’

p' per i di n- E(yg‘gm%ﬁ) pN'banarm:{aQtﬁ 1 2- yl)[zi3 15£p$o|pyl F!{rHﬁarnOz A]él[s-ﬁ-r@athl Jpﬁ% (|} pro-

benzoi m dazo margme yl')- 4- tdfluoroneth

met hyl - pi pept @bndsmylzb(w]d)new Oﬂ-)bbrhzonﬁmzﬂ-@, yl)- p{lrﬁn’dﬁ'l&' yIFid-Qfieryl- et 41yt pro-
1H benzoi m p@zdibe; 2- yl)- 4- trifluoromethyl- pyrimdin- 2-
yI]-[3-(1- nigtGrgipbutylgh- (ﬁérrdlﬂmmiH Qenzojnji %%ﬁapyﬂnmldlam )rﬂé&U [nEm(l-éblpendln 4 y!) pro-

Di chl or o- ”gl(]%mofnmhdia'k@p ono_ )p 2 % ']6 uoﬂrwg ) Ir i n-
2. yI] [3 (1 ﬂg @% ;% in )}) ro) 'a n_e,
Dimethyl - 1H ARG dagor ™ Moy Renzo b T ; 033 TyTe 'ppprng’r?l Qe 2
ylT-13-(1- nglap u'ryl-%l-(pls3 'dlﬁthtﬁyl 114-'beﬁéé‘ir)naa9crl Q%l hlm@imznﬁa[s o 5neﬁ1§ p@endPJ Jrl) fl O-
1H benzoi m gaamm y1) - trifluoronet di n- "2- 143- (1
- nmethyl- pi [peqrsmﬂmemyl1i4-ben;bin)|daprzygp)wphp;amnﬂmzyq -[3-(1-methyk-piperidin-4-yi)- propyl] amine;
[5-(4,5-D f | [Ercithg- sﬂsmmmemldammzm@mazg_)z- W-piredinT 2oyiyd-(-pryethiiripekidin- 42yt ypbH3 -
(1- et hyl - ?B;?mfrm n- 4- yOpr op

[ 5- (1H Benzd %Félffél"‘eﬁ‘i" bw?"a%Zﬂ 22J ﬁsj’P"[F’éP("T'dﬂétVWr“ PFYERReTHint WP ) -
propyl | -am

(504,50 H 'm R SR
eridin-4- yl)[s BIFRENY-FH-eRddimagzol- 25 mahsa qua Sf- F@p@ﬁaﬁnw -kt S

t hereof . 21.[3-A redngingipeadin- € pj-pripy)- [aer@mﬂ-dl(mgmdo@mﬁﬂyaiHrbéhzowdaﬂﬂ:b@dp}fnmﬂmz

[ 5- (4, 6- Bi s-fiwmnifd; uor omet hyl - 1 H benzoi m dazol - 2-y1) - 4- net hyl -

pyr | mi di n- 2-§@-tqtSutg]H-beyefnfiratol-pilgeneinpkpynmidin-g-hi3-(rmetwypiFeedint 44 propy!]-amine;

2- 14- Met hy1- L5§®'°*(°f rnvéfwlhw*rbemﬂﬂéﬁoloﬁ W= 4 meivh Ry RIS Y Eer ety yAreifin e PS- y 1

%51|(_i-5be|\/2tzgl()% % meth?(Iaﬁ-Ig:enzminrdazol ﬁ)j[) 4 tnf#%r?r?.'ethyl pﬁwdiml-ﬁ- '[%(1-Te§9¥|.ﬁ§e”(jﬂ.4
hyl - pi peri di idri By PR i A58 -4t thyl-pyrimidin-2-yl]-[3-(1-methyl-piperidin-4-y!
e P

di n- 2-y043- ([é@mchw ﬂﬂ)b@ﬁi’nhlditcﬂﬂ-ﬂﬂllj y-QioRpythyl- pyaiii 2 i1)-18-B=rhetnyl- pfpBidIa0)-ple-

fluoro- 1H ppeamingi m dazol - 2- yl)- 4- methyl- pyrimdin- 2- y1143-(1-

met hyl - pi pd¥-@&iDimethy-1B-pdnpcimidagqir?d vl attiflypepmethyl- pyrimidin- 2- ylj-[8-(1- methyl- piperidin- 4- yi}-pro-
pyl]-amine;
[5-(5,6- Difluoro- 1H- benzoimidazol- 2- yl}- 4- trifluoromethyl- pyrimidin- 2- y(]-[3-(1- methyl- piperidin- 4- yi)-pro-
pyl]-amine;
[5-(4,5-Diftuore-1H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl}-[3-(1-methyl-piperidin-4-yl}-propyl]-amine;
[5-(1H-Benzoimidazol-2-y])-pyrazin-2-y[H3-{1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-pyrazin-2-yl]-[3-(1-methyl-piperidin-4-yl)-propyl]-amine; and
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[ 5- (5-Chl or o- 1H benzoi m dazol - 2-y1) - 4-met hyl - pyri m di n- 2-y043- (1-neth
yl - pi peri di n-4-y1)-propyl |l -am ne;

[ 5- (5, 6-Di chl oro- 1H benzoi m dazol - 2-y1) - 4- net hyl - pydm di n-2-y1H3- (1-m
et hyl - pi peri di n-4-y1l)-propylj-am ne;

[ 5- (4, 6-D nmet hyl- 1H benzoi m dazol -2-yl)-ethyl -pyrimdin-2-y11-[3-(1-m
et hyl - pi perl di n-4-y1)-propyl | -am ne;

[4 Et hyl - 5-P(’94mﬁﬁ‘?¥f'%!¥|a‘2°iﬂiibbéﬁﬁitbqfﬁ?i dazol - 2-y1) -pyri m di n-2-y1] 43- (1-neth

- pi peridin- 41
180 0579 il fﬁf s oﬁ:ﬁ' W%E?ﬁwﬁm&a{%'r'S?wx}ﬂfy"dﬁy?ffﬁ%ﬁ%fﬁf’hﬁmgfﬁ“wt’s@
(1- net hyl - er| 3 e; [4- Cyclopropyl- 5-(4,5-

di met hyf g, 1\ anha%aml c.mnpbaqmlfor tre%ﬁngxéld);éag)ey BiloRkrJér Rieciclr codélidr thediatedlsy BRI,

pi peri di n- redeptoyabivinPéodPighd an @sEctR@smount of at least one agent selected from compounds of Formuia (1):

[ 4- Cycl opropyl-5-(6-fluoro-4-nethyl-1H benzoi m dazol - 2-y1) - pyri m di n-
2-y1H3- (1-met hyl - piperidin:4-yl)-pr opyO am ne; [4- Cycl opropyl -
5-(4,6- dinethyl- 1H Qenzl m dazol - Xl) pyrimdin- 2- y1]-[3-(1-
met hyl - pi peri di n- 4-%/ “propyl | eB
[ 4- Cycl opropyl-5- (5-f1y £ : e'%o?m 2701 - 2-@)L) - pyri m di n-
2-y043- (1- et hyl - pi peﬁ wil) - prB‘pyII \55146- Chl or o- 5-

nmet hyl - 1H benooi m dazol R2 yl)- 4- net hyI \_MI’I mdin- 2- y1143-(1-
met hyl - pi peridin- 4- yl)-propyO-amne; [5- (4 ‘Chl oro- 6- net hyl -
1H benzoi m dazol - 2 yl)- 4- nmethyl- pyrimdin- 2- yl]-[3-(1- nethyl-
pi per | di n- whereiny| ) yl | -am ne; and phar ITB.CEUtI cally acceptabl e
salts ther 867 o R '”d;‘-k’ei?ﬂﬁi'éﬂ}’ Hedetlh Eakkenn BeYacEer Chy Pohasl APm

19, wherei § Ogﬁ»«fi o Ora?g;oﬁ@y' e KB PRt ON ", COLCr gl
hi
ped b

[g §/ing Bi ‘?:e g?g%{% ; %Eédlgkﬁsg %Hpo%&é%oai% y1)-4-met hyl -pyrimdin

2- (4- Met hy\.’hmaﬁas hethyBryly mmnwethgsmﬂawﬂe\hym@m&.p&m [B], eyeryprdpfloicidougn Y 1
) - 1H benzoiisn @azol e- 5-carbonitril

[ 5- ( 5- Met hoix.CHHr Bi€patidm dazol - 2- y1) -4-met hyl - pyri m di n- 2- y1H3- ( 1- met
hyl - pi perl'ﬁﬁlsrii@rs?'l Drmowicwcaﬁ'ivhe [5 (4- Chloro- 6- trifluoronethyl -
1H benzoi 142 pyrimdin- 2- y1113-(1- nethyl -
pi peri di n- R1§” é; :ﬁi}'}%ﬂe de'ﬁﬁ'i'ﬁ'frsée“af‘é af% Chloro- 6- fluoro- 1H
ace callyy

benzoi m d eptab{]é saltgﬁtc%l)undsw Efohmaq)' t.na h)%rate){f a]colipgungngonqﬁﬁ (ﬁ.y | -

pi peri di n- 4 yl)-propyll-amn

[ 5- (5- Chboxgnara:kdehmmpmmdaazahmg%qéﬂﬂmﬂmmﬁ 43 bt-day bric Ay ettiid beldcted &t 3- ( 1- et
hyl - pi perl di n-4-y1)-propyl)-am ne;

[ 5-(5, 6-Di cHﬁ@r@m@H penz Bt W@W@HO’-%W&WIM mlﬁryﬁ¥lﬁw1rmqﬂmmpeﬂﬁny4ls_‘[l} p(e3- (

1- et hyl - p ||]?“i‘jflf’n4 %@p gg R
[et5h§/I4 F6)| F?erig oro ?enzmmdazol? yﬁ’meﬂ%l ;%yﬁm n—2—w [3-(1-me plpet’ly ﬂ'f%j pgol m
amme

[4-Ethyl-5- ([ r4wﬂ%/wd ﬂ-t%'éhzk]ﬁ@%&lzm A& pyRadh - B Gt Yl Rmhnget hy
| - pi peri di n-geayDimeidi- o ydnkodbaides-yi)-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-piperidin-4-yi)-propyl-amine;

[ 4- Cycl opr ops-&:65H{ofe- esedryididk di2-Pipamatyythamalyd-[B-¢1yrkhyHpiydribifr ;d)-gmpﬂj-awl&—B (1
- met hy| - pi pds- {4@ Ehmez]:lylylﬁ)berpplmlpgzbt-lemﬁtin@thyl pytimidin- 2- yl] methyl [3- (1 methyl- piperidin- 4- yl}-pro-

[ 4- Cycl opr op?‘ka'@e (4, 5-di met hy1- 1H benzoi ni dazol - g/ -py yrimdin-2-y1H

[3~(1- methyl-

3- (1nmet hyl - g 1 ér?f&ﬁ‘hﬁ' Wlbfymﬁ'ldﬁd HYPr e et%t’h?Vﬁ@ff n-2- yil-methyH piperidin- 4- yi)-pro-

[ 4- Cycl Opro% et buor01d4 Wbtk benz ol midazol 1) < pyr i i di n-
2_ 1 13_ 1_ ) Oro. [ V4] | 2Zz0 6r|m| e Iperl i) am e

5- {4) 6- éli mey, ﬁ':},/ﬁ en20| m élzzo cﬁgﬁ%ﬁfhﬁ 9&1(|1n-'391 Oﬁéﬁ% A V§ Pl1-

met hyl - pi pas-ja@i I:Fhetrﬂ'[ 1Hy BehzopficafdY b-lyRal i8Brapyl- pyrimidin- 2- yij{3-(1- methy}- plpendm 4- yl)-pro-

[ 4- Cycl opr opyitantne;( 5- f | uor o- 4- et hy1- 1H benzoi m dazol - 2-y1) - pyri m di n-
2- y1H3- ( 1- neg-fa Dinmtrpleti- uhnnmﬂiazso&?-yp)mwrbdyl- amme?- yI-B-({ GethyEinb@idio-4- -pro-
met hyl - 1H  Pgleen dazol - - meth pyrimdin- 2- y1143-(i -

met hyI pl pé‘i’i"tﬁ"l’f-ﬂl" ,ﬁ -{4, Sypuyetrwlr g-béqnpﬁqﬁa:ﬁ)éz y pyr:mldln- 2- yI[3-(1- methyl- piperidin- 4- yl)-pro-

[4 Cyc[obutyl 5-(4,5- difluare- 1H- benzeimidazol- 2- yl)-pyrimidin- 2- yl]-[3-(1- methyl- piperidin- 4- yi)-pro-

pyl]-amine;
[6-{5-Fluora-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-y}-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
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[5-(4- Chloro- 6- nethyl- 11-1- benzoi m dazol- 2- yl)- 4- nethyl-
pyrimdin- 2- y11-[3-(1- nethyl- piperidin- 4- yl)-propyl]-amne; and
pharmaceutically acceptable salts thereof. 23. A hemtartrate salt of
a conmpound of Formula (1) according to clainl. 24. A chemi cal entity
according to claim1l selected from [5-(5- Fluoro- 4- nethyl- 1H
benzoinidazol 2- yl)- 4- nmethyl- pyrimdin- 2- yl]-[3-(1- nethyl -

pi ped di n- 4- cl *%5ﬁqjonaﬁ-fnﬁt@( 1H- benzoimidazol-2-yl)-pyrimidin- 2- y[-[3-(1-methyl- piperidin- 4-yl}-pro-

[ 5- (4, 6- Dirret 3(1
Lo (2o 0 @ 50 et R B e
benzoi m dazol [5 Dm)é{h}l 1Héenzo§mita£b@ y1)- 4«9%5)& qud 1L -yl % -(1- Métﬂyl’pgpéhdﬁl-l i) %&rl%ne

pi peri di n-4- [¥ hyl-pf (©0drd- 4-#HEHYREF1- benzoimidazol- 2- yi)-pyrimidin- 2- yI-[3-(1- methyi- piperidin- 4 yl) pro-

[ 5- (4, 5-D f | ygiréminkH benzoi m dazol - 2-y1) - 4-net hyl - pyri m di n-2- y1H3- (1-
met hyl - pi per i g{srFudroypinethpr B{dgrizdinvidapal- ael) 4-isopropyl- pyrimidin- 2-yIj-[3-(1- methy! piperidin- 4- yl)-pro-

[ 5- (4, 5- D et n:%H—benzmmdazol yl)-4-nmet hyl -pyrimdin-2-y1113-(1
- met hyl - pi per[‘? thr_54(4-§pg_tbayl |d ﬁ-?-mlépyrlmldm -2-yl}-[3- (1 methy p:pendm 4-yl}-propyl]-amine;

[5'[ §14| 6-Di fl éﬂ{ enzmmldazo fs ”2:?'” r5 Fsmzﬁg r[dl E;rlgﬁ?yag py] lneH3 (1-
net hyl - pi peri
benzol m dazoI[ n.?” mR ﬁ’g 4%‘3 hyj I m di n- or rgem t"hd R '?Lynm'dm o
met hyl - pi per[s (g—leﬁButf]r‘lH Vdnﬂotrrﬁbﬁﬁm&l)h mem Periail- By (s Eaemyp.s pEREnRY - '_|'|5m|ne
benzoi m dazolfs(s-Zhiory-l4)methdli-1Hedke iryinicaz{er iy wkithl- pyadidiny By AB-ethyH pperkiid-4- yi)-pro-
met hyl - pi pemyligimine; 4- y1)-propyl]-am ne;

[ 5- (4, 5- Di f | (RdP-Gludrpi4imetivio Hrverdeipidrzal-2- Y9J?«)tﬂfléwr@tem}‘wynwvtﬂ1Zmilﬁﬁ(hﬂ'@thmzllmﬂlf?ﬁ( 1
- met hy| - pi pe#}eipptam '”59'1 ) LOF)% kani n 5. (4- r o- ‘H% 11-1 -
benzoi m daz O|[5 (s-fluor ﬁr-'}eme HT 6 wfazol Syp 4rﬁ'ﬂd‘f Weth%_pyrwdT [1@{3((1 me thfm 4-
pi peridin- 4 5&% lFPJerlLelmzo%EE‘aﬂaPz yl)[étnﬁuﬁmrﬁethyl':ﬂyrﬁﬁuﬁnhﬂyu{s 1'?1‘1‘:3 Plpgficin-4-yi)-pro-
benzoi m dazobgadmeyY!) - 4- 1sopropyl - pyrimdi r& F f1 | -
pi peridin- 44s. (yfibrmﬂhyﬂliw bénzcﬁhﬁﬁaME vil- 51rfllﬂaroﬁathyﬂayﬁﬁﬁmyblj[3 ﬂlHnethy] pipeidin- 4-yl)-pro-
benzoi m dazobylafine;yl ) - 4- isopropyl- pyrimdin- 2- yl]-[3-(1- nethyl-
pi peri di n- 4 (@&Pﬁltproohb*yﬂe]lzommzpié yI{ 44ty @yresthptperimipin-2- WB-{X (2 r@thyi-diparit- Fryyd-pro-

1H benzoi m aﬁ;@m% 21Hg/ 2 pyr l|2m|g| n- 21 y%] 31?7 % et hyé -_4}? pelrl di n-
4- yl) pr Opy{ I 1 }Effi enzoimidazol-2-yl)-4-isopropyi pyrlml in-2-yl)-[3-(1-methyl-pipetidin-4-y))propyl]-amine;

lm 2= -methyl tidjn-4-yl)gro mineg; [5-(4,5-QimethylstH-ben-
| 4- Cydobut y 1.5l S L ARG ﬂ&y}d@ A TR ety Py o 2.
(1- et hyl - pi per di 13
[ 5- (5-F yo,shgméqemmwaekep&ﬁles;{tskhe@am i dazol 2-y1l)-pyrimdin-2-y1]-[3-(1-
nmet hyl - pi peri di n-4-yl)-propyll-amne; [4- Cyclobutyl-5-(5- fluoro-4-
met hyl - 14# A chemical entity according to claim 1 selected from:
benzoi m dazol - 2-y1) - pyrimdin-2-y1]-13-(1-net hyl - pi peridin-4-y1l)-prop
yl kam ne; [ 4b{@s-gheregpv-15: bE'E""B‘daz?hzw%t‘ﬂ‘?tPY' PVIL'“'?'“ YHBREBYRP Uy GPLPro-

yl)-pyrimdi _I]a ne ézb}ggé@ﬁ erigin: yla I DP rlmlE I%mﬁb?%mn}daﬁg(%Z%oni m ?(]a-_
e[- t

[5-(4,5-Dime
- J-(H'nloro SXn or gleigﬁ benﬁO)rmdaiol -2~ idi nyq )]l] (é mf vl plpf%d[arhdyppro

met hyl - pi per

met hyl - 1H JapA

pi peridin- (Y ér)lorooé ﬂlﬂ%l mlzlaﬁndaz{)ﬁz fPz. mEt}lJI"W’mQBm-é- %L é{ vl &;!d?rdm 4-yl)-pro-

benzoi m dazof -adng; Y1) - 4- i sopropyl - pyri'md 3 3-(1-

met hyl pi pei dB+{s-Chiro- 1y~b§nzqu @pyd-n-4adetnil Pyrimidin-2-yl)-[3- (1 methyl plpendm 4-yl)-propyl}-amine;
[5-(5,6-Dichloro-1H-benzoimidazol-2-yl}-4-methyl-pyrimidin-2-yl]-{8-(1-methyl-piperidin-4-yl)-propyl}-amine;
(5-(4,6-Dimethyl- 1H-benzoimidazol-2-yl)-ethyl-pyrimidin-2-yI}-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
[4-Ethyl-5-(4-methyl- 1H-benzeimidazol-2-yl)-pyrimidin-2-yi}-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
(4-Cyclopropyl-5-{4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yi]-{3-(1-methyl-piperidin-4-y)-propyll-amine;
[4- Cyclopropyl- 5-(4,5- dimethyi- 1H- benzoimidazel- 2- yI)-pyrimidin- 2- yi]-[3-(1- methyl- piperidin- 4- yl)-pro-

pyil-amine;
[4-Cyclopropyl-5-(6-fluoro-4-methyi- 1H-benzoimidazol- 2-yl)-pyrimidin-2-yl]{3-(1-methyi- piperidin-4-yl}-pro-
py/l-amine;
[4- Cyclopropyl- 5-(4,6- dimethyl- 1H- benzoimidazol- 2- yl)-pyrimidin- 2- yl}-{3-(1- methyl- piperidin- 4- yl)-pro-
pyll-amine;
[4-Cyclopropyl-5-(6-fluoro-4-methyl- iH-benzoimidazol- 2-yi}-pyrimidin-2-yi{3-(1-methyl- piperidin-4-y)-pro-
pyll-amine;
[5-(6- Chloro- 5- methyl- 1H- benooimidazal- 2- yi)- 4- methyl- pyrimidin- 2- yl]-[3-(1- methyl- piperidin- 4- yi}-pro-
pyl]-amine;
[5-{4- Chloro- 8- methyl- TH- benzoimidazol- 2- yl)- 4- methyl- pyrimidin- 2- yI}-[3-(1- methyl- piperidin- 4- yl}-pro-
pyl}-amine;

and pharmaceutically acceptable salts thereof,
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[ 4- Met hyl - 5- (4- et hyl - 1H benzoi m dazol - 2-y1) -pyrim di n-2-y11-[ 3-(1-ne
t hyl - pi peri di n-4-y1)-propyl | -am ne;

[ 5- (1H Benzoi m dazol - 210- 4- net hyl - pyri m di n- 2- y1H3- ( 1- net hyl - pi peri di
n-4-y1) - propyl Fam ne;

[ 5- (5- Fl uor o- 1H benzoi m dazol - 2-y1) - 4- et hyl - pyri m di n-2-y1143- ( 1- met
hyl - pi peri di n-411) -propyli-amne; [3-(1- Methyl- pipendin- 4-

yl) - prop)ﬂz]Ap[hﬂrmaqmcmmposnﬁmé@eﬁingrﬁdlatmmmmaihgﬂdatle“a&rloneb@&miemedml - 2-
yl)-pyrimdin- 2- -am ne;

[ 5- (5-tert- BufAe: E‘R‘F‘f REPEBYH Waeamp'da@l grs_w metmwwmwf&(wmmm@nw@mam( 1

- Y - -
bgﬁtzg?% giagglrg hy')i_[?%) m@éjv;' %P f 'dl yl) oro gﬁ lgSEt hylryp;_lH-
bt som o 4 ;g"m%’ T Sl e
[o]

benzoi ni daZDlyf)p Mhider A tTif arbzr'o'?ret hyl’- h y” %y'[pfge"fii‘*
met hyl - pi peri-@i (mlorolb-ﬂuyrﬂ.)H FBEVQ@M‘{*E]ZUI am)ﬂaneﬂ-&lﬁwr(nﬁtm & Jrl]l[t-p(ﬁ-(ﬂ‘rethﬂ plpEFﬁlt'nJlWI) pro-
1H benzoi m dd=gine; 2- yl)- 4- trifluoronethyl- pyrimdin- 2-
yl]-[3-(1- nﬁﬁi(ﬁ F'°r°ﬁ1$?é'=1°]“m7-h'2 yla-m lliv}py idRAd-3e netrel:pipprigia-g-4l)- ;ﬁepylarrmbgl or o-
1H benzoi m ich} prpaimigazol-g-yi)- ’P%rpiﬂmﬂﬂﬁ H3-(1pmethy-pipadima-yljgiopyl)-amine;

d I
3/ 1] 4341- et r@;ﬁ é;ﬁp HaH m.°a§¥ Ep% (ﬁfh@?%’ﬁp gdi ?1)?:0;:@% h{l -
ethyl-1H- | -met I?;rendln 4% E ]-amine; )
yl)-

1H benzoi m dg
net hyl - pi per4 bl&impﬂcs(()s 2 Qfﬁlbl Llé[

TopykS-(4, TelHyl- Ifs] .
benzoi m dazolyl-eine;yl)- 4- trifl Goﬂomst hyl - ' [301 i n- éy' s
met hyl - pl p e theltyrieprofy-5- §5|'fDJGT€p‘F ooyl ]I-i-l&l‘ﬂoﬁﬂazol[ééﬁ)()ﬁmﬂn Phif-ib- Hchfe@:yl-:blpendln 4-yl)-pro-
H benzoi m dagditamPe;y 1) - 4- i sopropyl - pyri m di n-2-y143-( 1- net hyl - pi peri di
n- 4- yl) prop rcpyaliaﬁrqﬂ)é .5-(4,6- dlmethy[ 1H- benzoimidazol- 2- yl)-pyrimidin- 2- yl]~[3—(1-methyi piperidin- 4- yl}-pro-

I
[ [5)I’ éé';l- :3€I’IZO yph Iq:g‘}::ﬂ;lopy % fliord-4- rgn}/thyfaﬂ benzonm?c/iazll 2[yl:;) pynr?ﬂdm 2-yl}-- X -(1- methyleplungl:] le) -pro- 1)
-amine;

[5 (45Drre &hoic,_ls %Mn%&gk -)B I I iperidin- 4-41)- _Ip
eridin. 4- y1) pygi(rﬁﬁlbyl : _Qr@t%am ne; cﬁg Vl m {RM ﬂlﬁ'dnz%l}%%léghyﬁpp in Dw prcp

[ 5- (4, 6-Bi s- lbd- Eliocbos- eamyt- Iry: Bendotrhida e 2.9i)- Win@B-plrimidin- )13 4r WRAYDMerddY A i i 0
-2-y1] - [ 3- ( 1pviretitey| - pi peri di n-4-y1)-propyli-am ne;

2-{4-Met hyl-243-(1-nmet hyl - pi peridi n-4-y1l)-propylam no]-pyrimdin-5-yl
1- 1H benzo “Pri’hﬁ%{?%‘i?*@ﬂ"sa"ﬁea‘ﬁ%ﬁ’r stheiete:

(5-(5- Nemwm;rlfstéosmanmw@d?op&om%rawgmo%nmﬂm pyrimidin-2-y1113-(1-ne
t hyl - pi peridin-4-yl)-propyllamn

[ 5-(4- ChiilOP\d?ealcrIJEmlfﬁlhddﬂd!lriglmtah)ﬂﬁbeiéﬁlddbﬁﬂzm m dazol - 2-y1) - 4- et hyl - pyr 1m
di

fl

1

n-2-y1]-[ 3-(1- et hyl - pi pei di n-411) - propyl j-am ne; [5-(5- Chloro- 6-
uoro- 1H Eéﬁf‘é‘iﬂ?ﬁ* LEt2vLLy b@qu‘ﬁ)ﬂfﬂ 2:41)- 4ﬂwthw3pvrmldp3ﬁ‘m]{ﬁr(dmﬁthyi Biperidin- 4-yI)-pro-
EHE o

y! et Ip yl] 1 d
L§| ([5)I ggl OI’ Fl 5{* F'ﬁﬁe ralg?enzomd yi-4-m gynm’ﬁg E}ﬂsqr ﬁeé??i n 4 l%‘]:rgre t
[5-(5, 6-Di Ch Qrf @Dﬁﬂdh‘b h@ﬁbﬁﬂlnﬁbﬁ%@h mgthﬁf' Qy)lm&n PRI etV fBn Sy Moy bt (1-
met hyl - pl per [5e4,8PifettydiH-bprzErayekdi-o-@APa-rithyl-pyrimidin-2-yil-{3-(1-methyl-piperidin-4-yi)- propyll-amine;
( 5- (4, 6- Di melstyslEibbde-ernoimtadiRzb-mnwd)midn-BIHBy/H -manEdeiadisgy-gopyidite{ 1- m
et hyl - pi per | Bil4f- Gmgiv) 1hpeogelridkaal- imlmmeﬂ(yﬂpyfﬁhlhryayl&He(hﬂ-EmEtnhwl biperidin- 4- yl)-pro-

H benzoi m dap*8 f‘m‘@'ag/l)) ]_P%/I‘I m di n-2-y !h [3-(1-net h%/ peddi n-4-y1)-pro
pyl j - ani ne; [5-{4.5- Dimethyl- 1H- benzoimidazal- 2- yl)-3- yl pyrlmldln 2-yl-methyl{3- (1 methyi plperldlﬂ 4 yf)-pro-

[ 4- C\/clopropgi‘?brr 4. eh%ﬂmdtr PeRla) mp;%}),#l...egé’ﬁ’?%%;z - yE8- (1-

met hyl - pi per Blioh- Y L
di met hyl - 1 ﬁ%@?&m rni dazon-ol - 5"]) ¢ p'p(eidm TEERy | -

pi peddi n- 4- 5ys) BiReEsPYH-lberddthidags- 2{y4} @tsplroﬁmw%mi {6 'n%yl e h%/plr
H benzoi m dagbbmi: y1) - pyrim di n-211] -[ 3- ( 1- net hyl - pi per1 | n-4-yl)-pro
pyli-am ne; [F46- Qyalybth-opydmidagl- @4/) G- isabione piripldia- 203H3-(D@rmp ppbidazo}i-pra2 -
y1)-pyrl mdlwﬂa@ﬂe EIT %3 (1- nethyl - pipeddin- 4- yl1)-propyl]-am ne;

[ 4- Cycl opr Opg/gyﬁob{tg- (4. 8|F18hyhﬂ-rlf.§frﬁ%ypldazcj_ 2- yl)-pyrimidin- 2- yl}-[3-(1- methyl- piperidin- 4- yi)-pro-

H benzoi m d& Yt y1) - pydmi di n- 2- y1H3- (1- et hyl -
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[4-Cydobutyl-5-(4,5-difluoro-1H-benzoimidazol-2-yl)-pyrimidin-2-yI]-{3-(1-methyl-piperidin-4-yl)-propyi]-amine;
[5-(5-Flucro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yI-H3-(1 -methyl-piperidin-4-yl)-propyll-amine;
[4-Cyclobutyl-5-(5-fluoro- 4-methyl- TH- benzoimidazol- 2-yI)-pyrimidin- 2-yi]-{3-(1- methyl- piperidin-4-yl}-pro-
pyl}-amine;

[4- Cyclobutyl- 5-(4,6- dimethyl- 1H- benzoimidazol- 2- yl)-pyrimidin- 2- yI}-[3{1- methyl- piperidin- 4- yl)-pro-
pyil-aming;
[5-{4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-propy!-pyrimidin-2-yl}-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
{4- Ethyi- 5-(5- fluoro- 4- methyl- 1H- benzoimidazol- 2- yl}-pyrimidin- 2- yiJ-[3-(1- methyl- piperidin- 4- yl}-pro-
pyll-amine;

[6-{5- Fluoro- 4- methyl- TH- benzoimidazal- 2- yl)- 4- isopropyl- pyrimidin- 2- yl}-[3-(1- methylpipeidin- 4- yl} pro-
pyl]-amine;

[4-Methyl-5-(4-methyi- 1 H-benzoimidazol-2-yl)-pyrimidin-2-y[}-[3-(1-methyl-piperidin-4-y}-propyl}-amine;
[6-(1H-Benzoimidazol-2-yl}-4-methyl-pyrimidin-2-ylH3-(1-methyl-piperidin-4-yl)-propyl}-amine;
[6-{5-Fluore-1H-benzoimidazol-2-y1)-4-methyi-pyrimidin-2-yi}-[3-{ 1-methyl-pip eridin-4-yl)-propylj-amine;

[3-(1- Methyl- pipendin- 4- yl}-propyl]-{4- methyl- 5-(5- tnfluoromethyl- 1H- benzoimidazol- 2~ yl)-pyrimidin- 2-
yll-amine;
[5-(5-tert-Butyl-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-piperidin-4-yl)-propyll-amine;
[6-(5- Chloro- 4- methyl- 1H- benzoimidazol- 2- y)- 4- methyl- pyrimidin- 2- yiJ-[3-(1- methyl- piperidin- 4- yl}-pro-
pyl]-amine;

[5-(8- Fluoro- 4- methyl- 1H- benzoimidazol- 2-yl)- 4- triflucromethyl- pyrimidin- 2- ylJ-{3-(1- methyl- piperidin- 4-
yl)-propyl]-amine;

[5-(6- Fluoro- 4- methyi- 1H- benzoimidazol- 2- yf)- 4- triffuoromethyl- pyrimidin- 2- yl)-[3-(1- methyl- piperidin- 4-
yl)-propyl]-amine;

[5-(4,6- Dichloro- 1H- benzoimidazol- 2- yl}- 4- trifluoromethyl- pyrimidin- 2- yl]-[3-(1- methyl- plperidin- 4- yi}-pro-
pyll-amine;

[5-(4,5- Dimethyl- 1H- benzoimidazol- 2- yl)- 4- trifluoromethyl- pyrimidin- 2- y]-{3-(1- methyl- piperidin- 4- yl)-pro-
pyll-amine;

[5-{5,6~ Difluoro- 1H- benzoimidazol- 2- yl}- 4- triflucromethyl- pyrimidin- 2- yi]-[3-(1- methyl- piperidin- 4- y|}-pro-
pyll-amine;
[5-(4,5-Difluoro-1H-benzolmidazoi-2-yl)-4-isopropyl-pyrimidin-2-yl-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
[6-(1H-Benzoimidazol-2-yh-pyrazin-2-yl]-[3-(1-methyl-piperidin-4-yl}-propyl]-amine; [5-(4,5-Dimethyl-1H-ben-
zoimldazol-2-yl)-pyrazin-2-ylJ-[3-(1-methyl-piperidin-4-yh-propyl]-amine;

[5-(4,6-Bis-trifluoromethyl- 1H-benzoimidazol- 2- y1)- 4-methyl- pytimidin- 2-yI}-{3-(1- methyl-piperidin-4-yi)-pro-
pyllamine;
2-{4-Methyl-2-[3-(1-methyl-piperidin-4-yl)-propylamine]-pyrimidin-5-yl}-1H-benzoimidazole-5-carbonitrile;
{5-(5-Methoxy-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yl])-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
[5-(4-Chloro-8-trifiucromethyl-1H-benzalmidazol-2-yh-4-methyl-pyrimidin-2-yl]-[3-(1-methyl-pipeidin-4-yl)-pro-
pyl]-amine;

[5-{5- Chloro- B- fluore- 1H- benzoimidazol- 2- yi)- 4- methyl- pyrimidin- 2- yIJ-[3-(1- methyl- piperidin- 4- yl)-pro-
pyl}-amine;
[5-{5-Chloro-1H-benzoimidazol-2-yl}-4-methyl-pyrimidin-2-y[J-[3-(1-methyl-piperidin-4-yl}-propyl]-amine;
[5-(5,6-Dichlore-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-y[]-[3-(1-methyl-piperidin-4-yl}-propyl]-a mine;
[4-Ethyl-5-(4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-( 1-methyl-piperidin-4-y|)-propy/j-amine;
[4-Cyclopropyl-5-(4-methyl-1H-benzeimidazol-2-yl)-pyrimidin-2-yl]-[3-{ 1-methyl-piperidin-4-yl)-propyl]-amine;
[4- Cyclopropyl- 5-(4,5- dimethyl- 1H- benzoimidazol- 2- yl}-pyrimidin- 2- yl)-[3-(1- methyl- piperidin- 4- yl)-pro-

pyli-amine; )
[4-Cyclapmpyl-5-(6-fluara-4-methyl- 1 H-benzoimidazol-2-yl)-pyrimidin- 2-yl]-[3-(1-methyl-piperidin-4-yl}-pro-
pyll-amine;

[4- Cyclopropyl- 5-(4,6- dimethyl- 1H- benzoimidazol- 2- yi)-pyrfmidin- 2- y[]-[3-(1- methyl- piperidin- 4- yi}-pro-
pyll-amine;

[4- Cyclopropyl-5-{5- fluoro-4-methyl- 1H-benzoimidazol- 2-yl)-pydmidin- 2-yl}-[3-(1-methyl- piperidin- 4-yl}-pro-

pyll-amine,
[6-(6- Chloro- 5- methyl 1H- benzoimidazol- 2- yl}- 4- methyl- pyrimidin- 2- yl}-{3-(1- methyl- piperidin- 4- yl}-pro-

pyf-amine;
[5-(4- Chloro- 6- methyl- 1H- benzoimidazol- 2- yl)- 4- methyl- pyrimidin- 2- yl)-[3-(1- methyl- piperidin- 4- yl)-pro-
pyll-amine;

and monchydrates, dihydrates and hemitartrate salts thereof,
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