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with inflanmation can be found in articles such as the foll ow ng:
Nat hab. C., Nature 2002, 420(6917), 846-852; Tracey, }CJ., Nature
2002, 420(6917), 853- 859; Coussens, L.M, et al., Nature 2002,

420(6917) 860-867; Libby, P., Nature 2002, 420, 868-874; Benoi st,
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885-891; Steinberg, O, Nature Med. 2002, 8(11), 1211-1217.. Thus,
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15  important in CD4" cell migration. The activity of the receptor in these cell types
indicates an important role in adaptive imrmune responses such as those active in
autoimmune diseases.

In vivo Hy receptor antagonists were able to block neutrophiliia 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 activily in a widely used and well-characterized rmodel of colitis
(Varga, C., et al., Eur. J. Pharmacol. 2005, 522(1-3), 130-138). These resuits
support the conclusion that Hy receptor antagonists have the capacity 1o be anti-
inflammatory in vivo,

25 Another physiological role of histamine is as a mediator of itch and Hy
receptor antagonists are not completely effective in the clinic, Recently, the Hy
receptor has also been implicated in histamine-induced scratching in mice (Beill,
J.K., etal., Br. J. Pharmacol. 2004, 142(2), 374-380). The effects of histamine
couid be blocked by Hs antagonists. These resulis support the hypothesis that

30 the H4 receptor is involved in histamine-induced itch and that H; receptor
antagonists will therefore have positive effects in treating praritis.
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devel ops as a consequence of histam né re urn is
caused byPHiopaEst one stinulus. Exanples of such stinuli are

| mungs ogi cal  BhEKGHbUN@AAG review material on inflammation and conditions related
with inflammation can be found in articles such as the following: Nathan, C
Nature 2002, 420(6817), 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(6817), 885-891; Steinberg, D., Nature Med. 2002, 8(11), 1211-1217.

Thus, small-molecule histamine H4 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 etiologles,

25 including the following cenditions and diseases: inflammatory disorders, allergic
disorders, dermatclogical disorders, autoimmune disease, lymphatic disorders,
pruritis, and immunodeficiency disorders. Diseases, disorders and medical
conditions that are mediated by histamine H, receptor activity includs those
referred to herein.

30 2-Arylhenzimidazoles have been desoribed as histamine Hy receptor
madulators, see, for example, U.S. Pat. Appl. Publ, 2005/0070550A1. However,



non- | nunol ogi cal stinuli. 20l n another general aspect, the invention
is directed to a nethod for nodul ati ng histam ne 1-14 receptor
activity, conprising exposing histamne |-14 receptor to an effective
anount of at |east one of a conpound of Fornula (1) and a salt

t her eof ditional enbodinents, features, a s of
t he |nventF%%mﬂ?Fmﬁge 25 apparent fromthe foll ow ng EQ? %Bg&ﬁﬁ%
description and through practice of the invention. Detailed
Description of Invention The invention may be nore fully appreciated
by reference to the follow ng description, including the follow ng

gl ossary of ternms and the concluding 30 exanpl es. For the sake of
brevity, the disclosures t blicati e udi ts

cited i rhers %fl"s"ﬁé’tﬁ"f?%é‘ﬂagﬁod?c’g 'ﬁ%‘%‘?ﬂ" '?%E'&?%coepaqr %3 ‘rﬁgnce WO
2007/ 117M8%W%%0Wbﬁ)pemes As used herein, the terrrs

"including", "containing" and ' conpr|5|ng are used herein in their
open, non-limting sense. MMM;@Q@I refers to a
straight - of SLalifbeds Gum&&bvg Bérabin@8hkvé Aok begAr bon
atomsmthecaln es I

roups |ncI ude nmethyl 5 (M,
whi ci$ al@undﬁghﬁwﬁﬁ%mﬂweﬂébmd@gawg of¥itsynbol "1"), et hyl
(Et), npropyly dretddriril aspBef He invERUH dlates ’Ecdiipatindstofithe follbying
(tBu), pentyl, |sopentyl tertpentyl hexyl, isohexyl, and groups
that in FPGMIA&M: the ordinary skill in the art and the teachings
provi ded herein woul d bertonsi dered equivalent to any one of the
foregoi ng exanpl es. gAThe tgym alkenys” refers to a straight- or

branched- chai n al kenyl i n onnZRﬁo gY carb atons in the
chain. (The doubl e bgnd >1w&l—k‘eny s for rreg)nby two sp2

hybri di zed carbon atoms. g*!l M ustrative aI yINgFoups i ncl ude

prop- 2-enyl, but-2-enyl, but-3-enyt, 2-nethy op- 2- enyl, hex-2-enyl,
and grou ohdigt inlight of the ordinary skill in the art and the

t eachi ngs prOV|ded herein 15 woul d be consi dered equi val ent to _any

one 0 t kach of Bibisigdenendsnty H, Cisalkyl, Crealkanyls Czapbyvph anyrr@f‘:ér's to
a saturat er@f REf héid ymegt-wca. 8yl D@OPM@I'-S{O?%@MIQ%M&J&I@I or
| C

e O Sl el L (8 A2 Bh e By,
followi ng e-NRPRE, in .the formof properly bonded noieties:
wherein R® and R are each independently H, C14alkyl, or Cacycloalkyl,
15 oneof X' and X% is N and the other is C-R%;
where R® is H, methyl, hydroxymethyl, dimethylaminomethyl, ethyl, propyl,
isopropyl, -CFs, cyclopropyl, or cyclobutyi;
nistor2;
Zis N, CH, or C(C1alkyl);
20 R%is H, Gyealkyl, or monogcyclic cycloalkyl;
R® is M or Cyalkyl;
R? and R are each independently H or Cq4alkyl; and
R is H or Ci4alkyl.
This invention also relates fo 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),



A "heterocycloal kyl" refers to a monocyclic, 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

sel ected fromcarbon atons and up to three heteroatons selected from

nitrogen, GQ¥yoRWs17ewsd sulfur. The ring structure may GRighR
contain up to two oxo groups on carbon or sulfur ring rrenbg@]gbéézm

ITlustrative entities, in the formof properly bonded noieties,

i nclude: WO 2007/117399PCT/ US2007/ 008216 NO C-11 CI?! 000 CNH 6 6
HNANH "  NHN. Ovp H Oy (3)c) CNN CNN, L'NFI HO H"CO NH,
5The term "heteroaryl” refers to a nonocyclic, fused bicyclic, or

fused pol ycyclic, aronpti.c heterocycle i | rin
atoms sel ect e 9*?%%?’55?%??"3%3 CéfHBU't‘!éJ ?ﬂlg?l?)‘{ij@gmgﬁggjtﬂé&r’r@%sel egt ed
from ni t ggipeRd fr gerse spetissddsunedanexegniilifiechis theodetailed drpedbter per
het er ocy [llustrative exanples of heteroaryl groups include the

| e.
fol | owi ngSOMti ti es, in the formof properly bonded 10nvieties: HH O
(rN / \N //))Ir a further general aspect, the invention relates to pharmaceutical

5 compositions each coniprising: (a) an effective amount of at least one agent
selected from compounds of Formula (1) and pharmaceutically acceptable salits,
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 mediated by histamine Hs receptor activity, comprising administering to
the subject i 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 inturn is caused by
at least one stimulus, Examples of such stimuli are immunological stimuli and
non-immunological stimuli.

20 In another general aspect, the inventicn is directed fo a method for
rmodulating histamine H, receptor activity, comprising exposing histamine Hy
receptor to an effective amount of atleast one of a compound of Formula (i) and
a salt thergof.

Addltional embodiments, features, and advantages 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 ferms 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.
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k) kjiti fli"21/41/ hr-"7 "' NN CA' N, NNand. 15Those skilled in the
art will recognize that the species of heteroaryl, cycloal kyl, and
het er ocycl oal kyl groups listed or illustrated above are not

exhaustive addi ti onal species within the SC.IQ;%?
defi ned terwn@?rgilﬁgﬁso be selected. WO 2007/117399P L@%"ng%@zw

The term "hal ogen" represents chlorine, fluorine, brom ne, or iodine.
The term "hal 0" represents chloro, fluoro, brono, or |ode. The
term "substituted"” neans that the specified group or noiety bears one
or nore substituents. The term "unsubstituted" neans that the

[ f [ d .l " n N L]
sObst t ut eq iR eetifdrBinf he WAL bhHEGG:. -tORalfrich R ELARAY ore
substi tuwedwer@nenﬁrelm@ sabdimiingsense. V\here the term "substituted"
Is used to de t@ﬁnaa:ﬁw I*é.%t‘értéla SRS mﬁcﬁéalﬁﬁérhtgwamuﬁ HERRRE tO

occur at any v ency-al T owed position on stem formul a

gi ven herf@mn ite i2gathergtans indpe sbain: 5?@%%8 h%l\ﬂrﬂ\‘?sl'ﬂc‘ﬁg? l‘}lﬂtm"es
depi cied (e, WHicHSAIEY PhaY 158 sﬁ‘nﬁ&itﬁﬂéﬂ a@c&i by @8 SYRTHCRYM, vaw| @), ans or

Reymmet f‘nsgﬁ‘séh'géﬁéo%&mﬁ&ﬂ%ﬂw%ﬁ s%cwp T
forms. Algdentafhead, sy, énd@Cbbﬁﬁs&hmhﬁhgh?ﬁfsthefordilhamﬂﬁn tinelart @hdt he
dcope.of PR arovhigngorn eEkF it ra sl BRI bbb bife. o
t o repr edordgoing ex=senpies, one or nore enantioneric forns, one
10 The term “alkeny!” refers to a straight- or branched-chain alkenyl group
having from 2 to 12 carbon atoms in the chain. (The double bond of the alkenyl
group is formed by two sp? hybridized carbon atoms.) Husirative alkenyl groups
include prop-2-enyl, but-2-enyl, but-3-eny!, 2-methylprop-2-enyl, hex-2-enyl, and
groups that in light of the ordinary skill in the art and the teachings provided herein
15  would be considered equivalent to any one of the foregoing examples.
The term "cycloalkyl” refers to a saturated or partiatly saturated,
monocyclic, fused polyeyclic, or spiro polycyclic carbocycle having from 3 fo 12
ring atoms per carbocycle. lilustrative examples of eycloalkyl groups include the
following entities, in the form of properly bonded moieties:

20. DDOOOOQQOQ

, >, { P, 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 io
25 12 ring atoms per ring siructure 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 earbon or sulfur ring members.
Hustrative entities, in the form of properly bonded moieties, include:



or nore diastereonerio fornms, one or nore atropisoneric forms, and
m xtures thereof. Furthernore, certain structures may exi st as
geonetric isoners (i.e., cis and trans isoners), as tautoners, or as
atropi soners. Additionally, any forrmula 20 given herein is intended

to represerg, ﬂﬁgif’}& s, solvates, and pol ynor phs of SUW‘?H@%’
and m xtures thereof, To provide a nore concise description,
sone of the quantitative 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
meant to refer to the actual given value, and it is also neant to
refer to the approximati on to such_ gi ven valye that woul d reasonabl y
be inferred based on theNordlcnary k| II N% m

equi val ent ﬁd q;ﬁ’x gtcar? nsydge é @n é% E
measur ement” comdi-t i ed"N/a‘f"h Shenbver—H yidig YA
given as a percentage s;uch jeld refersoto a Ss %f t he_enti for

which 30 t el th Qpectfjto t o Xmum iount f t he
same enti tgf ﬁlat @ oﬁbe oﬁ%s mndg Nheénm é@ro o HN"

st oi chi onmet rNE rcorffi t*i ohsl, ati Ons/ ane N—als » :
percentages refer te nass rat bos unkess i ngli cat edelffer|.ent 4y WO

2007/ 117399PCT/ feries entity
herein stands for @ r f re ce[o an uaI y recited
form of such chem c&H enthitly, Q uch

chem cal enti tyHr nd he Hre gumin V\/m ch the corrpound | S ber ng

consi dered whe £xagpl e, ence rein to-g 0 ound
such as R—Cm—gee nc| rrpa se m @nof , xanpl e,
R-00011(,) H(-lSOl and . xarﬂﬂrie 0001- 1w
refersggto the ERAUAYr 18R togﬂwnec,?& [ Ase S LATRLE dr?usae { abl et

or sone ot her .gg%ld p arna |ca% arati
R- 000190 0PeI¥gNsfia aqun@tfréhetem%edr-ag étruqﬁurawin@rng fleg @tﬂm‘baeiacted fepm

sol vent; @dHoR=R0fs (aﬁelaprteffsuaqétaoh&ﬁnéigaéaeu%to@# nftﬂrg@h% , and

corrpound ILﬂugl 10 ,sol vent as the dissociated formo

conpound suffushaying 5a@ @ FR/?? GReERMS RREDSIEOYEeh Wysielve &t‘%’dpll"%rqfn
derives fhetsrdar@i@rblips inelude thelfdliohivey estitiesoin the esiRBprebBayY beiddd Y

t hat %q el ds R- 000 upon di ssociation in the medi um bei ng consi der ed.
I n anot hel'® 199553 an expressi on such as "exposing an entity to
conmpound of fornul a R-COOH' refers o the exposure of such enﬁlty 15

t[(r)ltﬂg ]rrg(rjlmu fmh@hh N%su*_jtm B{LE)(I@re@a ISt

such entrty is for exanpl |n an aqueous envrronnent |t i's
under st ood tle o .Eé" n s m Q
t herefore t ie_.ant pos Nth R

and/ or R-000-00, V\/neret e subscrrpt (aq) stands 20 for "agueous"

according to its ¢- -¢-. an| hem hemstry
A carboxylic aci dw r be en
nonmencl at ure exanples thr s~Ch C'e | not i ded h we\Ner- as a

limtation but |t IS rrerely anrl ustration IS ulqderstoodthat
anal ogous exanpl esm Jo mf ot h i onal
groups, including trogen
menbers, such as those in am nes, and arty ot her group that interacts
or trnsfor s Haserskileg in shax ATl reseoBize that thé epetigs ofeternargdont ai ns
the compoyRehaligihd HEBiRGE0aRG! falpd 983 bPIITBAREBLAIE IRt DUt are

not limted to, dissociatron, assocla , tautomerism so | ysis,

i ncl udi ngeRipYelvs, aing thabrdditionsh spevies withinghe peere Phinesp defieprhicros,

and depr of@paldotie sélBctadot her 30 exanple, a zwitterionic conpound is
enconpassed herein by referring to a conpound that |Is known to forma




WO 20071117399PCT/ 11 S2007/ 008216 zwi tterl oni c conpound(s) are
standard | UPAC- endorsed nanes that are well known and part of
standard sets of defined scientific nanes. In this regard, the nane
zwitterion is assigned the name identification CHEBI: 27369 by the
Cheni cal EgQyd 4obpS748h Bi ol ogi cal Inerest (ChEBI) dicti %@hﬁézo‘ﬂl;moszls
nmol ecul ar entltles 5 (See, for exanple its on |ine version
http://ww. ebi . ac. uki chebi/init.do). As generally well known a
Zzwitterion or zwitterionic conmpound Is a neutral conpound that has _
formal unit charges of opposite sign. Sonetines these conpounds are
referred to by the term"inner salts". OQher sources refer to these

conpounds as ol i ons,, aI th t he . al. i r b
c T ot her B 806 *halogenont &ﬁ%&”%@@-&ﬂgbﬁg b g el Y
am noet h@ﬂﬁl"ﬁawtrai)réséms ahiorns feoral bybryioj oeipdbas the formul a

EACTEC, 3 L34l OB 1 Rl a5 ot

media) in the ezvm erron + terions,
Zwitter |mmor&mnwwam&s Thetarmsunssbstiieted! meaas thajite spesified WiovRn and

el | ge St@@é%}%esglbmﬁh@sr i te@ﬁeﬁgtliﬂlig%uﬁétgu{@dt’ Ridaink hﬁ‘at&ﬁ@@ﬁeﬂf ed his

i nvent i n any cas

reci ated by ose, 0
or di nar ygroupli$ unsuhstittied o swedtted bymeéarrgorﬁ(ﬁqbgg@lepﬁ ﬁ&gﬁr%tg@h and

every enpodi«ppdiuliat |s%ﬁc%sﬁﬁ§'f95@t@&@r&l%y&t@ﬁﬁ%@éuwmtmrly skill
in the art, no structures A cN,t"\?lﬁttel:l oni ﬁ'{?ﬁo ounds that are

associ at ’é@aﬂﬁﬁqp%éa%%&ﬂﬁﬂgy' ROSHIRTL PR HMyi ven explicitly
herein. They Aﬁyeforhﬂwgﬁén hﬂﬁa’ih |s)ii1tédﬂiede0‘nmemlttc&anouhtjshawmgentl on.

No furth 0

thestd | nebrduteR e by i Sy b R fo el SasRalfietoncsiunts. |
any one bfpmt:dmlaamnﬂouhhsmﬁanhéorma given hereinmey sV AsyReiEd her ei n
is also F&Rt@%d&?d ﬁ%réfﬁpé Sﬁgﬂh dﬁ?ér@ﬁ@éﬁé?xt%ﬁ‘{éf% f@ﬁné"'eAil 9 l WCN ly

| abel ed Torns € conpoun I sotopically | abel ed Q_@g ounds
have st r aod staseoisepies eifhBComMROUNgs & Qj'[e\'/'@rfoﬁ'@ﬁ’ @1?1” B¥eSt hat one

or nore LHass @F@cdtﬁ&&é@%a@% e stbpaohfid Pemalas el Qﬂyﬁ:lrﬁﬂiisﬁglvms
or mass nunber. les of isoto es hat can be inc orag&rg%énokg

conpbundgetsin ﬁfﬁteinﬁﬁgﬁ? TRfeseI &, SPELTIFOTRAED 8 er|8

ni t r ogengr Ry dihstdrbomRlio forss, ohbuw rmcrre atmhisomem foans] dnddiixtiresuch
as 2H, 3H, 11 13C, 14C, 15M\1, 180, 30170, 31 32p, 35, 113.-, 35C1, 1-
ca, - FEP ctl vely. Such isotopically |abelled conpounds are

usef uI in rret Fhrhérnarecerésn Ghuetiersanhy exist s gagnetricdaempen(iri 66t i ¢

(such as Bhodsscm e SR 5.9 dnafgusohedy é“}?‘%‘?ﬁ% {hy BARaCLCS
t ONDYO ap lavehPETHINGS intemdpcbtopepransnbhvdrgiesnselbaiest aut P W&FFHtﬂﬂf such

( SPECT) | Lfate tissue distribution assays, or
in radi oggﬁﬁ\?gmtj?gaadtyrr@%tt F%%l?l iénts N parti fﬂb?c’#é 8F or 11C

| abel ed conpoURPradge BeMpET ‘Ec?'l?éﬁeaﬁ"ﬁgnﬁﬂ‘@? SO VESPECT

3 tudies. gk Fés)%ﬁjhs eriiil ar@méﬁ quiliffedheitly iterteirn Gatands I iscimdesstood
euteriu ‘ cer a| n

resul ti n 9%?2’?6\955%%&&%9?& ‘%ui‘? "F{“?%Fﬁg gé’%@n‘%% Y‘%ﬁ; VELaEn &

vi vo2bal fig hidamt tr refarduodiee adombgiven egluey ane itisalso sosaniite seferto theel ed

conpounds_ of 1.hi V, I r

or gBar ed BYRTP Lffor ﬂ} %.8:{1" é‘ Rer‘?o uB% w&ﬁ%?%%oﬁ% W HRINFERRR e dhfthe

yrng Frocedures ose In the schenmes or
in the exadipresskihis the aphincuding eqevdeisiandapspdnaionsduste thet i ng a

e gg: Lé B bhﬁ{é'n?ai LA Ph&lrmb RO rations 3sestichigiVervdles - inaRirepecal | y
yield is given as a percentage, such yield refers to a mass of the entity for which

30 the yield is given with respect to the maximurn amount of the same entity that
could be obtained under the particular stoichiometric conditions. Concentrations
that are given as percentages refer to mass ratios, unless indicated differently.



When referring to any formula given herein, the selection of a
particular noiety froma list of possible species for a specified
variable is not intended to define the sane choice of the species for
t he vari abl e appearing el sewhere. In 15 other words, where a variable

appears ma@ogdaaﬁ., @gce, the choice of the species frorp@,[%g@%ggbﬁd
list is independent of the choice of the species for the sane

vari able el sewhere in the fornula, unless stated ot herw se. By way of
a first exanple on substituent term nology, if substituent &exanple
is one of Si and Sz, and substituent S2exanple is one of Sz and Szi,
t hen these 20 assignnents refer to enbodi ments of this invention

I ven according.to t choi ces, &exa e | \
%I exanple is §%f%{ﬁﬂc%§’eg<ﬁwga' E“@%@%?%r@%e IS %@%%k@ahigﬁ%% i s
Sz; &ex a(mltae ingiBly aadteBTermanpsach shéhicaberditg@uidb) any of Gk femahobne
.of such ch r ' \ and
S2, and §é ﬁ%pgargntﬁgﬂ”h % ﬁqdﬂgh%ge{gﬂea%{g gﬂe@se‘gﬁﬁgﬁi&n for
t he sakewdxbnb'fse'wd yFohexanade referppcahgrei ta @ WW&PF%SU%QS Rere8ing

fi r sts xR QB AHRREHLER) ary? ﬁ@BP'f&gé&an’Mléqﬂa-OGOHE predouHggnid C

ternms, 1S ustr at e vari ous Ssu assli g nts

descri beR-BOQisn: lﬁﬁésﬁﬁﬁ@elﬂ ﬁg S eriefesh i egr?' é‘P@Pﬁ’”PBTaS i ot
f( gbst ! guﬁatfér %rﬁﬂéﬁn aVl’GSIBt 8PRrhe amb& so%l@ pﬁﬁfm@d‘eﬁltlﬁaleimngﬁahslﬁbﬁbr X1,
an n and enerli ups ue use er
JoFur t nePRASNGH B G Beonaierd iR g iamhEmted R 41E ERTPERSE Pide
or subst ishient; anlrmmm @F@‘& it Hies dissueateddarne ofriel cs:enmdrml?mala ous
roupl Nngs a I en
O oenBnaenient SRR 8T Htsenpld ik ase Smaa A e 08216
t her eof . elayurmyienf véinesiersndh gicsopiatedbferawdarves fen RtQPIH dooyg saltt | t
|'s herein P rdrt?l%ql? Ehgb h Q%%r(t}Hmleﬁ@ﬁE@@ Updn A oefatioh in #& and

83, thls this |nvent|on fo ¢h
Began* i gn@ﬁurrswmwaswegz In egaiies example, aBEXATASE OPSS%H@SOPX@S%d
g 2; Se?argp,t Enthty td’?&g%ulﬁl oﬁfﬂﬂnﬁ% , R IIOPP téfetsStoRe eRpostite ansudh éi:[itltyf
exanpte 1s one of S a o, is.an valent o
each 18ne Bfhe fEgh UEFRW&:Q W&%@&Wﬁ%’i BRfe- %i”g%?#n qé one of
gl S2, gﬁédlﬂﬁm mlvsmets ea«:rdef;gis)armmm Itaomi. rinftiais rédued sifikectoéntiiy éviory
ut not mtation.
subst it ue‘%ﬁar’f%‘? M ﬂ% FSB?OUWW(@'H" eng qgigq@{dfggs%ﬁ@%?%@@rm c,ﬁ"r?ghrreant
to ill ustG@oH ishie such sems rsedism, aod therafiue dingrentity isleejoy eipeseastioei n.

10 The f f ,
when Sp plo|r %%%s%cﬁ%vﬁ er%@ﬁg%'a\ﬁ%zbm leieloy e Ohhﬁ%ﬁe'ﬂéuﬁ@&*i aﬁe‘ﬁ) getE’tQtZ(?s

g ene rEIDc Sobfaduegust acopndiag ta e gorm\@r@pnai meaning mrﬂ'é?”’ﬂiﬂ% ABflat ure

Wi ﬁlg?ﬂgmi'strywﬂeéhr%@lhb adidvansidhal gro'%zquqéssﬁeéhfcﬂﬂébﬁ tih tHeedt s, 1S
rreant tore

LA TG e R VR R T RO
], 1s indgpgsrdpndn Muéi&éﬁdnz Gﬂls Bideratyod that wanipgeus bkmnplesma@hei% refers
enbod meroVERG G FETE e ebaraL asers. oo ety BB ked Ehtwcron
have 2shr deagianitogenendmbers( S3h adthosedn mmhﬂwymﬁ%@mﬁmﬂm
ali phati G er}gr':tg or%%%?rtnssatcﬁgfdﬂ@ to¥nown manners in the medium that contains
the compound. Such interactions and transformations incliude, but are not limited
to, disscciation, association, tautomerism, solvolysis, including hydrolysis,
solvation, including hydration, protonation, and deprotonation. In another
30 example, a zwitterionic compound is encompassed herein by referring fo a
compound that Is known to form a zwitterions, even if it is hot explicitly named in
its zwitterionic form. Terms such as zwitterion, zwitierions, and their synonyms

10



20 branched, with a total nunmber N of carbon nenbers In the chain
that satisfies n Nm with m> n. My disubstituent referred to
herein is meant to enconpass the various attachnment possibilities
when nore than one of such possibilities are allowed. For exanple,

r ef erence %gj -ﬁﬂ%gl tuent -A-B-, where A 0O B, refers ngffr?g%%.”&ﬂgnﬁuch

25 dlsubstltuent wth A attached to a first substltute er and B
attached to a second substituted nenber, and it also refers to such
di substituent with A attached to the second substituted nenber and B
attached to the first substituted nenber. According to the
foregoing interpretive considerations on assignnents and 30

nomencl at ur 'S undeéé$ood t hat exg%jcit refirence herein to a

Set | i i BUeqpls BSRNBHRLR) AP SERTHP B RIRIRPL BameRdh e el
ot her Wi s eknowidgne par el stan@ar08bts bl deRHUAEdidntli0RMdY) 3R 1Ris regiral dace

the possi TTE" anBistHan pae bped s ides WErafemBoCHERER Al Bt "
expl i ci t | §hemical Entified of Biokvgicahinetbsi¢@hBBY didfionany f ridlpculenedtitiel. R14
chi or & " ity exeimefle 8L e vbfidy SR KL diePUnR . a5

ot her enmﬁﬂeml well b'qpowrg. agwitterion or ruittedomic cotpound i 8 nemralcorpound
met hyl, eshavhas fzﬁ%an G bﬁﬂ%@&ﬂ‘ ) ;965&%%:? bsn%aﬁlgﬂmbe thedd &ﬁﬁpoundls are

enbodi nent g, | S !
enbodi nen&eierr@ tosbn\th&rtem '“Fﬁ“’@}*ﬁt hethes poymasaates fo mqsg qeAppounds as |

sonme enbodigokitions RalthsughethBYattereéiy is regariddl by st ¥durces as a

| L cl b t In further enbodi ne
11 Pl flrC X5 oot RO T L i 3l et
R19 are eim:diherfdﬂptﬂadﬁmmﬂfzﬂﬁ)@ﬂ and Hekistd i domd h@di@(ﬁﬂﬂs omsdis, RO

-t or tny el by n o fapgt GhaRRERGRBROVARE ROl Aidebues 4l <o

phar mace@vwitietionic acm@puam dnrerisals ehd tclw!wnp@mﬂts knepnemenvaltl by
Formul a (éétabl%ﬁﬁﬁeﬁé’%ib{gsoéfﬂ@@é?er%%é'v\ﬁﬁﬁ'\ S @%‘Ftrﬁ% ivBREGDSS! f1 ¢

corrpounds exenpl t| ca accept abl e
sal 15 s WaWldiyany eesebe o aRpRalatet by thetaobainast skihiethearta and

repr esent@erddi rE:OrﬁéEti ﬁ x(airhe ehah ahd eO@r@rérﬁBcbdimeaWaPh@:ﬂldQ?é tbognized
tol erabl ebyt Bsgto nary s%l!%?l‘?el C%' r|1c}/ st?n.lxjcl,ttt.tz%glo tl'fleo 4 '@lerlonllcscgrtn%toluggs to
t he
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 giveri herein except that
one or more atoms are reptaced 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, fluorine, chiorine, and Todine, sush as 2H, ®H, Y'c, ¢, Yc, N, *8g,
30 "Q,%¥p, %¥p, g 8 S0y 135, respectively. Such isotopically labelled
compounds are useful in metabolic studies (preferably with *C), reaction kinetic
studies (with, for example 2H or °H), detection or imaging techniques [such as

11



subj ect. See; generally, S.M Berge, et al., "Pharmaceutical Salts",

. J. Pharr,. Sc., 1977, 66:1-19, and Handbook of Pharnmaceutical Salts,

Properties, Selection, and Use, Stahl and Wernuth, Eds., WIey-VCH
and VHCA, Zurich, 2002. Exanpl es of pharnmaceutically acceptable salts
are those 0 pharmacol ogically effective and i r
contact w moﬂ?e}hﬁggsues of patients w thout undue to@g{uﬁsg’/ﬂm]&&Q
irritation, or allergic response. A conpound of Formula (1) may
possess a sufficiently acidic group, a sufficiently basic group, or
both types of WD 2007/117399PCTM520071008216 functi onal groups, and
accordingly react wwth a nunber of inorganic or organi c bases, and

i norgani ¢ and organic acids, .to forma pharnaceutically acceptable

salt. ExchRfitean emissinl QMOSRFYAPET) g6 sidgleaph@ion gryigsion spmgstesy| f at es,
pyr 0?\ Uljf &b%gr?ﬁ@-l(ﬁmh@ﬁ)] inslilding %}%g obisﬁuéﬁ'étﬁﬁﬁsu@ H%&iﬂlﬁibﬁ%ﬁﬁaﬁ{s, or in
monohydr ogen- osphat e i ogenphos S osphat es,
pyr op%os d%ﬁto@&,w%ﬂ?%ﬁ%ﬁ ?,? bﬁ'ﬁ%ﬁg‘d [&',93'%8‘3?8 %é‘a' g@&'g ﬁ%g,ggﬂrﬁ%ﬂ?%‘r‘&fjes ,
ﬁec?n oat fmay tepayiialary, prafaryddioe PETISREST studieh uFl_ynﬂ@étrembsﬁanbnat es,
ept apoa . maJ). ona i,nat.es, .
cuber 3 aotity HBERE SoBbBE stk B6GRuuIRL 8L H ey i 38N arrapeutc
hexyne-1, ! esgesibng batregrea 2] aviey, iomexkayipleeinzeased f7 10
adahindagy Wting & e imetebaliczaiabitity, T el edj
dinitrob t :
Ul f onat 278 Qe SHITHORPAOEAR EoupdRLNG A RRBEREA B ol caRirihfls of
pheny| but ¥ilsdpiention andpredrugsibersoisan gengialy ke brenarad by cagyipg luhthes,

tartrat esproBihas isiiseaNA RS scHINPEAA thd BRANBRs and preparations
napht hal ene- 1- S‘HI f onat es, -sul fopat es, .an n del at es.

napht hal ene- 2- sul f opat es, .a ma,
1811 e RRcHbBER del B PibRtING S i AYRTaple isctapialy fahslid reagant for
desired phanisustepicapabbyledceagsmbl e salt may be prepared by any
suitable neth available in the art. for exanpl e, t.reathent.of the
et bace v t VLR TRteRIIc o dhy! Biind ciyeritierkifh R fitab ol S i Sliar
hydr obr ommoiedmfrdm 3 !j$tfqirpbesihmi sheckes|foeaspedited vanatile iscnatdntenddabtd ¢
acid, phoggharhe Aidlnditof fig htligs i inlivhhanl HaaRhs Rhercs AN 25
20 acetic acl d, eny?acetl.c acrd, propionic acid, Stes g ach (?
| act i1_é5 a_c‘PtB?-f ‘d@ﬁ‘&- lﬂh@_l’%l_@ wartal_?lma@p@a@dmr,e ﬂ?_?ﬂ rfmséyﬁhﬁ! O@P@efﬂfitm Specif?s
i set hi oni o ShediEiNiFindEpshdehBbeeCrRidethf the ¥pbLiEs Afiide sEREONI C

acid, pyruvjc acid, oxalic acid | yvcolic acid, salicylic acid, oleic
aci d, pal Yﬁrﬁ%@ ‘éﬂéﬁwpe'iea‘[]dh%ta‘irﬂ‘,maa%ﬁijlarséﬁ&%tpﬁ)ﬂthwstﬁ- such as

gl ugulr oni ¢ agimyg&?y@aha@ﬂw x@nipqez gﬁde?tﬂ@eiwtéhﬁnbwéy,quumitubm dsug,;g,.f p@ﬁ
mandel i ¢ aci d, riceacid, or. aric acid,. an 0 agi suc
as aspar t'Fc?ngc?f§1cﬁ“dg:1§ﬁtagﬂisc':‘gﬁtéq"ﬁ?t %‘i’“ﬁ’?‘%’ﬁé’ﬂ%‘% ia&f%@f?r&geﬁ%nzoi c
aci d,2@2- assignmémrts refec taemthodimapits bbihisiaventicor gieemaasnrdingdd the a

sul fonic ' tuch a isul fopicc.acid, p-4&0 esul foni ¢ saci d
met hanesu (%%l’scé iff"ﬂ?é_eépﬁéeﬁndé% G’faf‘%%l:g'c&a%i § ,"‘P'é%yék%)ﬁr%gte?‘aﬂ’f”%%%& el
aci ds suclk SenthBsemng e SsexenaifPeanthSreing: IsoPd 2adyeqpivatanisiel ehcind

m xture t5es p§udnGHoicks. affe SIRFRE @@rﬁﬂﬁao&,‘ﬂ%wa' ‘?ﬁf ®n8lof 8¢ SRE'SAPAG
| eve l I1nth

substitutes in |ight of the_qrdinary of oKl

I S
t echnol 0gy.examypgS fléw%'ybﬁé'? BeswBinglyotetigerein for the; saje of brgyiiunkutof
For mgs (hat waaﬁoﬁmhmbﬁcﬁucmeafaxre'gcﬁm{)ﬁx@wkérﬁplacdrpbwsﬁ%i fnnfholsdyd,

Sutt abi e WAERGH SR aeinp forfis Bmant IR AR Meterus GUnriinet,
i nor gani cassigronegaisidesbidizs hareth He foregoing cofyantion gjvendeeeindar y or

myar oxt des BRGRETElefE Jnch HHEALTE AR R AFIEA ROCER A g 0

exanpl es &rd snnpthengenarc sibadituand symbeoldissidhareis. t hereof that are

regarged as eq aRl j A .r%thér

or di n%y I evqﬁb%r}@gﬁl:af’% %efﬁﬁﬁe@r?ﬁgﬁ%ﬁ. |%S§s?¢’§? He xr_g%rrﬂ %'gorof

sui t abl e Ssfikignh@bRAIBEliFeidhisdnyentige corpiise tapivaiinussaradpiogs thedich
can be made from the listed assignments, taken independently, and equivalents
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20 converted to the conpound of Formula (1)). A "pharnaceutically
acceptabl e prodrug"” is a prodrug that is not toxic, biologically
intol erable, or otherw se biologically unsuitable for adm nistration
to the subject. Illustrative procedures for the selection and

preparati owq ;Beiﬂllgggbl e prodrug derivatives are descri :PS }3520[]%0%%5

exanpl e, I"gh” of Prodrugs”, ed. H Bundgaard, EI'sevier
25Exanpl es of prodrugs include corrpounds havi ng an am no acid
resi due, 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, hydroxy, or carboxylic acid group of a
conpound ,pf Far B’?acy( Exanpl es of am no _aci.d resi dues include the
Lventy nalGre1 BYSBYRTA AT e MRe B8 SUBRHHUERLBITIROBEY: itk eereby
5 hree | etdescribgariiclt spubsituerd $ex@aepgmmym§oénmss, thhédi&ﬁﬁ@’féféﬂsﬁ& o
enosi ne, J noryvali n, beta-al ani ne
2007/ 1173%5%?0‘6@7‘53@% ’Sﬁns‘[ﬁ]iﬁam &?r e Smerep 1S S2t Perole e Ss
honocyst Sennple 0P 0F BPnand Suzrﬁax!mpaes amslofh®1 a8k ik Is0e:s of Sz and )
Addi t ison f be pgoduc

150 % B\é,gmpaigorﬁrd}c& gaﬂ&\é‘g 5?&) ww@?%?nggélfl-bg%}’lﬁﬂp%écagl

derivati 2| n ree carbox grou
ani des ort %W(?'I‘O'@%f’t efies DWéﬁWIBQIOQV “Quvinge ds Pne pfi8e S4ane Sdbisi ved

from amrwucardirwgly 1N h@feiﬁedrlwé saK8 8BSy b%@ﬁemk% @ firea tftf?J “ﬁ(

am nes. Secondary am.nes include 5- or 6- ne ered ter

or het er S3PPINE SRFORTiIRENRLe °E§Hﬁiﬂf‘é%“f6$m?dﬁ?'8§¥v Wiieh irtatadn seneq
zzir deegl \teang, rismmlrtmi!lastr:@e t?@b&%ﬁﬂdﬁ@%ﬁhﬁ@%é'@ﬁneﬁﬁﬁiegbﬁiﬁd h7ere n. o
a ers q e i on include a
1 R Bairgpn Vﬁa fﬁﬁ%ﬁ}?’(%lbs tieRls Seufs wernsmaehies
est er s i relmerobenstsugh a@s‘ﬁ ommgsanmmﬁbmer bengiendrstitiehy
derivati %Iy%of g&;}ﬂg@wxy groups using groups including

hem succi hat es osphat e esters, dinethylam noacetates; and
phosphor yl oxyﬂ%lta negyatili iGy” ithee1 I when gppliest beteirets s olebs af t hose

outlined sthtﬁdéntsquﬂeQQﬂ fo\rBfeY tdeMbodiBHits 319&h1%§ent@{1}3f‘gﬂ
derivy t|v%§ 'f\;'? E%/h and 15 am no groups al so ru S.

Car bdRat & RHTBSTATCBArameTDRFR TR 1 it ldncleding & 28 |, s
S?SLSéya‘l’m”m’”’” T e e Ok e B en YA
group ma)? e angé%lgggg 'S%4 e 6%??% '\){%F s‘%?ﬂ%ﬂ%ﬁ thatdrave dyo m)rg
et her, agaren nemberdHiGy) and embddiments ihangiavé tese cafbdnhﬂémt)brse( )zl yl
group is an a o useful to
y| eld prodru ?ﬁagr@gkpij’%ﬁ‘gﬂﬁﬁg t@%n%‘ﬁﬁﬁéﬂ %@'@q@bip%ﬁa@%&cn bed in
MeR.  Eranhedgwih adogtal ngmber ébofanwmﬁembm kothbeshdir thabsatisids as

am des. sUkHONRHN ghesSnor phosphonam des. Al of these prodrug noieties
nmay incorpora

ég %J: g |nc %g et her, am ne, and carboxylic acid
functionaliti %’%ﬁ ?" fa @ersaiﬁw%ttcasmmeasm varigys be
us;adbl In attachimbhmhssﬂfnhttd&emihmvmﬁte man oﬁetdiﬁﬁl‘.:%%éib{hﬁéé by ?ﬁ})del\ﬂe

met abol i ive uc abolismin
t he bodys:(éf eﬂ%@ §6’L %&F@U%ﬁ i E-galhere; gr%de%ﬁro HEigsughd
acti 28 nﬂmballmse’swmm Aaattamhqadmmel finet\s ubstitdtdidenainibed aHe B@ttdcpl lt@a
techni qu See Bertq , et

ol 50 SR RE MG By Bber ghds b Blre 15 Eion SsflpsSHHAL, ' sa
1997, 862ltaghedrisghe srcomh gubsiiited Dremb@mnd Restachadh thadirst22BsRatkd

Bodor AdhemibErig Res, 1984 13, 224-331; Bundgaard, Design of Prodrugs

(El sevier Pr eis 1985 and WO 2007/ 117399ECT/ 1JS2007/ 008216
ccording to the foregoing interpretive considerations 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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Larsen, Design and Application of Prodrugs, Drug Design and

Devel opnent (Krogsgaard-Larsen, et al., eds., Harwood Academ c
Publ i shers, 1991). The conpounds of Fornula (I) and their
pharmaceutically acceptable salts, pharmaceutically acceptable

pr odr ugs, qﬁgﬂﬁ@@ﬁg@ceutically active nmetabolites 5 (QthﬁﬁﬁﬁM£$%’
"agents") of the present invention are useful as histamne

receptor nodulators in the nethods of the invention. The agents may
be used in the inventive nethods for the treatnent or prevention of
medi cal conditions, diseases, or disorders nediated through
nodul ati on of the histam ne H4 receptor, such as those descri bed

herein. A i t iaventign therefore 10 be used as
an anti-in éersﬁ?éﬁ%%&%aog%gﬁé&s og;?;u i 8 EB&?J{‘;E%E&&?F&P@&%W@M%% ed
t o be i nctheipossiiie embodiroents misubsets méthecadt refendiltio erplicitli. sor ders, or
di seases. " Accordingly, the invention relates to nethods of using the

pharmaceutical agents described herein to treat 1subj ects di agnosed
with or suffermgpme smhedimentgiof Fayeulad))seacteet RGT is dndetisnidentlyddi at ed

through hisdimy a1 'Afn{eggggg Q. aChig Vi SHIGH ' AR gn-
In a prefer rlg%n enboué?‘rrent , an agaéntN’o dc%{'ﬁ’e pr eég%ttﬁc?yﬁ\blentl glh&lns
admi ni st ePEBB2¥% treat inflammation. |Inflammtion may be associ at ed

with various dirsemseembidaasste] %2 sy, ﬁ-%}ﬁlbﬁérﬂ%dfn?éﬂﬁél)g%smf'amtory
| sQraders,

di sorders, allgrgic 20 . disorders,, dernmatol ogi cal d
aut oi mune di s@a%&'e FWEP?'%%‘%S'&&%@?}'%E@W-rﬁﬁmﬁlﬁfé‘f’?fepﬂney
di sor der s¢ydlomutydilndutier embelimpats, RP is donddthgns and di seases gi ven
bel owg Regar di %&#@e%ﬁh?fﬂg r?Ysﬂ ution of inflammation,
I'n

inflammatory di seases or | almat 1'on- medi at ed di seases or conditions
i ncl ude, but alnesaneg embeidireents.oZ isald or €H. ninl farthert érobodiaddnes, @ is CH.

il et o MsbrSbAboAIente! RTIRNERD, el RO0R bYSob VDB,

inflammtioncﬁreatag_lée with a histam nF

accor di ng®t YRRl frthes embodientsaRT st meidue to or associ at ed

with any one ofh sonfid emdotinierié, ROBA. LI ons such as allergy, asthnm,
dry , chronic _obstructed pul nonary.4li sease (COPD),

at he%icl er osi "é‘,s°P?F‘eﬁW§'P8PEP'§® iggr)?'i‘f{ F{g e ?ﬁ?ht'é?ﬁ@@@f‘@f Hargnethyl. In

i nf | ammat furhebembbdiherdaskSand R aditrgheépl itis, Crohn's di sease, and
ul cerative col.t] basl.S,mRArurdtis,, itch kin, atopic .
dermatitis, urlkl iégz'%? 3'“?’%?172%@’ %cdgﬁr""i'ﬂ?‘f*&’mﬁ'r’ ¥ %ﬁcﬁ'ﬁ‘&'ﬁs&/ (g,
nasal pol§ethvlallergic rhinitis, nasal itch, sclerodernma, autoi nmune
thyroi d di seases, inmune-nedi ated (al so known as type 1) diabetes

mel litus and |upus, which are characterized by excessive or prolonged
i nf 1 &fhation athsspyentianigeludes glfe rharewseutically epceniale saiis of theseases

that | eadecdrpouridsaepresented BEFHMUINYBSIBRIABY OF e deaobd PLETIENS g

ool yti COaNE PR P RPEHBYS CHBREY PG mmune. ¢ hr onbcyt opent a,
t enpor al art erA tplerrentitiiig spbeptaplethaky RAnRMBed V@ &Rt 4 58686 a D as
viegener” s, ¢ 8P BhOUBF 8 2bfipolRl FEhreSeted B9 F0mif (PhLE kShdndolet ' Form s,
25  biologically tolerable, or otherwise biologically suitable for administration to the
subject. See, generally, S.M. Berge, et al., “Pharmaceutical Salts”, J. Phanm.
Sci., 1977, 66:1-19, and Handbook of Pharmaceutical Salts, Properties,
Selection, and Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich,
2002, Examples of pharmaceutically acceptable salts are those that are
30  pharmacologically effective and suitable for contact with the tissues of patients
without undue toxicity, irritation, or allergic response. A compound of Formula {1
may possess a sufficiently acidic group, a sufficiently basic group, or both types of
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penphi gus vulgaris, vitiligio, primary billary cirrhosis, autoimune
hepatitis, 10 autoi nmune oophoritis and orchitis, autoi mune di sease
of the adrenal gland., polynyositis, dermatonyositis,

spondyl oart hr opat hi es, such as ankyl osi ng spondylitis, and Sjogren's

Ssyndrone. o age7aifiedritis with a histanine HA recept ol efRidWodbdshg
agent according to the invention includes that which is a synptom of

al l ergi ¢ cutaneous di seases (such 15 as atopic dermatitis and hives)
and ot her netabolic disorders (such as chronic renal failure, hepatic
chol estasi s, and di abetes nellitus). I n anot her preferred
enbodi nent, an agent of the present invention is admnistered to

treat all d t The t

M rea - onefoncBoliR, Rl BB EHIR, Be3FERE R rufindh o fiorestip of Grosplc
admi ni st rk@gasnand ingiganje ﬁﬂd@rgaimpads,tinchrmfa Hhaenzomeiailp actdpigble
subj ect fauy t@:@arﬁblé@%??hgfmﬁehﬁ%lwcggfag?%% l&dé’ rlé] ﬁt@? hylactic

benefit throulgh nodul at 1 on of recep

Tr eat i ng P¥iepuitpées. hispbiatgss gulfitase bisvifisas, nQOSm&!f%Gufmnqigﬁrogdm- bi ting
t he preogrgfssphbies) ﬂﬁﬁgfug'éﬁphcﬁﬁ)h%?élse%été{pi%ngghgfes?bfﬁég ﬁ;}% t8s,di sease

di sorder, or, .one or nore s Séase,
di sor der %-ﬁ éfgeﬁdgE%'ﬁeﬁelaﬁlaﬁ%&%tﬁ%ﬁwﬁ%aateat denpngrtas, saprylates, Hp
recept or amylatds) iorm’éit& ﬁsmmyrsaebj @eﬁﬂmaﬁa@f I%ﬁaﬁcﬂaté? "BrEPBIted) oQéfé\'te”sE

in need ors" inclu

i o orTaiiaRe LEAHIEEL o bl SRR el pie P maiasiass MIBARILH ot
decr ease dupa’f@velmxyn%laﬁfd‘ ioades bedesates) d:hltzlebenzdmymmaﬂ}ﬂbéh@d!é& am ne
H4 r ggept t.j vat are ounds
that | ncr“e“é‘é’?sgiﬁ%?%it yBFpgbhatds, Mllfiodhendidies BiihSerdl SufGies)

hi st ani nevignesubienates @W@ﬂa@ﬁ ehengipiogianates, Whenylbutyrates, citrates,
20071117399RCE, {BARA/BASAkES, guyoolatel}; Qaﬁfa\?ea'ﬁ?&ﬁaﬁ'@gﬁﬁrm cording to

the invention ef f ectl ve am)un st one guti cal
agent ac @5?@?'??93“[}8”?%'@' neRMEhrIpee Trauifgaates @@!@T’fweﬂ@%lﬁf@bﬁ@@t and
sufferi ngn:ﬁmctmates di agnosed as having such a disease, disorder, or
COﬂdH%IOﬂ

e ans. gn anount or dose suff|C|ent
to generally éﬂﬁrl n %‘88 0%5“8!35( r‘@&tq’%?é’ﬁé’t‘}tq”&ogﬁ“ Hhreopesiredct i c
benefit iRRapasteutically acerpiablesalt nudy be prdparsti by any biieabls ficgmat ed
di sease, nts or. doses of the
algent s ofaqtb ﬁéﬂl%ﬁ’zshggétrt ﬁ%ﬁ/%ﬁ.ﬁﬂ% trrrgg th%%tt éy@gafgoutﬁ%gc? W AR IRrgRNiGeeRo ds
such as FoaBEs df%kﬁ'%%&%l"&‘ﬁf@O@th@,smﬂfunc biidj szﬁfam:blaetcs nita@rd by
taking i e, %@ﬂébéﬂr ﬁhbéﬁhdrﬁ%id’%nﬁ%ﬁ%ﬁﬁé or it a;ké.% c?%fsu{;{f“t e of

10 a? nlst ati, nor ﬁiﬁ]ce% el1ver har nac

agenf? t & ‘é@%‘ 1?‘3‘/9'3 5 @ikl PB?P'@M@aaﬁséf@g@G aafﬂslacﬂeas:ldoascorblc
condi t i omgid, h&:laufajclanhyﬂrc&?m‘alewéc@rls@mﬂiﬂté‘ﬂm& c%f?r‘#’o aén?evﬂ

heal th stat gig ponse to dr.ugs, 3.1 ment e trea‘tl ng
physi ci an. %\ﬁ g h%\ g g 2gdyReivie acid, 5"’?‘% Q?I"C\aPlﬁinﬁa’wm agidoo1
to about ckIO=ac, pdimitieatid denrikgeidf a pykineeids) M)Gmbﬁlﬁ u@_ﬁ»fmig%,d c;f6
R e e
humef® akariaricnid, an %lmaﬁﬂ;ﬂa stich as aspattmzcld dn@a@mraabunhn iaBorhaRM
about 0. Beidl QuéPas bedzdié 48, Zgicef’oggﬂénzg:{i@a& l‘?ﬁ)%%mga ig; Pfgﬁnﬂrggcce

i mprovenent, of }he patient’ S sor or ¢on
acid, a sulfonic acid, such as lauryisulfonic acid, p-toluenesulfomc 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

80 are regarded as equivalents or acceptable substitutes in light of the ordinary level
of skilt in this technology.
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20 occurred, the dose may be adjusted for preventative or naintenance
treatnment. For exanple, the dosage or the frequency of

adm ni stration, or both, nay be reduced as a function of the
synptonms, to a level at which the desired therapeutic or prophylactic
effect is Rppoodiigd. O course, if synptons have beeRcgldssihaesd t O
an appropriate level, treatnent may cease. Patients may, however,
require 25 intermttent treatnent on a |long-term basi s upon any
recurrence of synptons. In addition, the agents of the invention may
be used in conbination with additional active conpounds in the
treatnment of the above conditions. The additional conpounds may be

coadm ni st ered arate h _an nt of,Forpula (1) or, in¢ uded
with such an aéﬁ}ﬁo %{Qp%wyda#f ﬁggcﬁq %d’lﬁlljﬁ isefﬂ?')ﬂPw'g
phar maceusilfaiic agdptheidesivad pbeunaticutictlly ddeepiableesdlt may berprapared by

1 et o ki ERAC RS, 1l et b TR B S AR

are known |scovere Ive I n e treat nent
condi t i onerganicsipsgesech @:3 aa iapene él@nrrmrs srasmdiy or tegliary), an alkali metal

2007/ 117 3RGRETHLEARATHDORH ol Phafdhie, EHy EGHBRIAL ALkl bi HaseBilanas

anot her histam ne receptor mo a of of _a conpoun actlvetﬂogal nst
anot her t&$ ﬁﬁseﬁ‘é%bﬁsa?@iﬂﬂpﬁ t‘i'effﬂa- Fuk ameefher b%*‘c?h@“‘i bRurefhsmaddat or

dln ileazen dhecregarddidna dqiiv térg&tsw%ueeﬁga?llb@@btggﬁgésg@ﬂ.ﬁﬁta&»théercg%%rgbéxﬁ c
| udai | u L |

o oot vl lalﬁhﬁﬁnté’w??gya Y R R g A el

or nore ssalts dasfrfve_dtfmmammkeaciﬂe.ssﬂmm glmf aﬁda@ﬁlﬁepémgdmiaraagentth
accor n | [ e [ 0_Kobau e
Poroufo MedrBohdtes, BYEHhAlLs, prmany, el P L EREhed SRt LBl o0 T
af f ect th@rrmﬂ& eiucsfy%beendammeepyrmhdlnﬂBaBtpermhge,tmerpslrmlme.laryd of the
targel 1 eqsalindlBhaliorBahEYE doliVed Rtk BIAAUIGLAboBELTRS 1

Target receptor nodulation is use In avariety o £1ngs
i ncl udi ngMzE8ESYM, manganesp,drogy saPREroTing.rARluMinKEhtarsHithite. used, al one

or in conbi natTtﬁtE\m%hi’brOanQéla{EHtet%%én%éﬂhﬁ@s%@h@m5 to
fornmu] at e phar nac cal conposit.ions %{l the inv

I R e S S AT AL NI, anges
anount of "mbdiugéateansa peanrsac ofih deahnaigdompouadahstdtoiowing t h t he

. . ey . ;
enboa menfesPtRef T T e Viels BECOMERLRL B VRG sfer © SO
i nvent i onphysiologicalprogdrsr subas saballysis acegymiicelaavapp] emadderef ers to

a subst an?ﬁ{/ﬁ&@%lcél%dﬁﬁﬁlohg)fé Q : 'cpé]l%hﬁgj %@%% 'b%l%l'ﬁ E@Ehfﬁoﬂ@cﬁ%ﬁ fi se

bi ol ogi ca ui t abl

i ner t2G ubgenaeeted ta ireomaoundd AR pRIdR Oy d—‘afphﬁswp@gu qeliv ageenteble

ot her wi se %ﬁﬂfb"%a%r&&ﬂb%@b [s@.affdxﬁar bioﬂgléﬂlib%ﬁﬁferé&ef%tﬁél?ﬁele
I's conpatibl]e

adm ni strg]t on ceutl cal agent an
t her ewi t h beﬁﬁwgswfa rAderpistratigh tedae sabiech ilusiraliyrareceduses foim
phf)s phat ethevsﬁlecglba sgErepamition oy pmft}:mé pﬁid%@ﬁen@ﬂvé%&fkﬁ@aé&ib?ﬂ%r vefs
gel atin, el ls, et oLs. iwery forns o
t he phar né%%ﬁ;}l?til& D%Sl?&o@iitlggﬁ'? Er ﬁﬂﬁﬁg%%é %‘SSQH'BF@Q%g‘ dosage
uni t Lof t he phxampleewf prm:irumgimtmlemmpwnﬁs bpeing cinusming =xid teakiue,
phar maceu kOl : L g, i t hat
becone av{':;‘llll %gbﬁygé@'i 3"2 ogﬁﬂf fjlgg%%&d%é ac;r '? ﬁlj&%hcgq&??rlé Hj(m?la%ﬁs may be
adni ni st efasidues. @qn.@lently joined through an amide or ester bond fo a free amino,
hydroxy, or carboxylic acid group of a compound of Formula (). Examples of
amino acid residues include the twenty naturally occurring amino acids,
30 commonly designated by three lefter symbols, as well as 4-hydroxyproline;
hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
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i nventive nmethods by a suitable route of delivery, e.g., oral,
parenteral, rectal, topical, or ocular routes, or by inhalation.
30The preparation may be in the formof tablets, capsules, sachets,
dragees, powders, granules, |ozenges, powders for reconstitution,
liquid prepya Biﬁ or WO 20071117399PCT/ 0S2007/ 0082 ¢6rgs2007/008216
suppositories. re erably, the conpositions are fornul ated for

I ntravenous i nfusion, topical adm nistration, or oral adm nistration.
For oral adninistration, t he 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

o about ST AgREBRGE ool ¥k hinedifo Su e bofiorns oS s

or from amethionng Svtﬁomout 10 ng/ kg daily. O al tabl ets may
include the agemiiGdl taks k&
conpati bl e phar maceut | cal |y accrggg%a?%é Qﬁdﬁ%ﬁ?@ﬁg@c B‘ft&%}watlgin’g

10 di si nt &g SaTheyyIQfeHpsof Prustireg cafermula (I)Lﬂ@ran@lde's Ay a&gbmtsrs _
sweet eni nEx@:ﬁE?&%i}f ¥ PincRaea8sH éemfefal Rirh RehrAGRA] Grirdl m@{: ! vative

agents. Swtalelnert fillers |n 'ude sodi um and cal cI u nat e,

sodi um andMEES AN SR BNAIC - Bf"ﬁ‘é’l GEHnest geeandagy gainesgneluda 8- onét hy|
cel I ul osememﬁ@@ hufértsé:,e:Waﬂ{yBor H&erdrdllringS RGBS Exa’%ﬂ 16 ahlidss

Exanpl es ts |nclu_ e cerol r,
TR ooP s b b ﬁ\a?ﬁ’e% @9 BRORRy ‘Eb??@w? W@F%’ {ofegnaed BHCH
gl ycol at ezalkyi)armines: sEzdrhpiss of,e‘sieus oé’ﬁe iavehtiah dnoade ac.falkyi,r(es exanpl es

el at O, FHEBRUR SBGR no Bhoi RGN sBiefEY Pl SR S8 Moty
st ear at e, e¥pEad’ @éFQQSdDaY a s¢.bgy mreaemdrladderiwaézmatﬁneetfwdmw dreupousing
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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 (1) or salt
thereof. Prodrugs and active metabolites of a compound may be determined
using routine technigues 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
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WO 2007/ 117399PCT/ 1JS2007/ 008216 sodi um al gi nate, gel atin,

hydr oxyet hyl cel | ul ose, carboxyrnethyl cel | ul ose, al um num stearate gel
and the |ike); non-aqueous vehicles, e.g., oil (for exanple, alnond
oil or fractionated coconut oil), propylene glycol, ethyl alcohol, or

vater; pregery [11\\,@? (for exanple, nethyl or propyl p#ﬂfs?%}g@% oate

or sorblc aci ting agents 5 such as lecithin;

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 fornulated for rectal adm nistration as a
suppository. For parenteral use including I nt ravenous,
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i nhal ation, via the r] or oral routes, g‘g in a spray
formul ation aleGorddI%t ?r\@’%oﬁ relatesdp mestheds plysing the phar@esaplicss of

agent s uswfents dascribbd okdseinto troat subjeds H%@n%éd wﬂl‘?Wr rbqied by
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react i on andherinadefisiepbyparerdess, Wﬁdﬂﬁ% Rl ﬁxo &ﬁbéﬂﬂf’ctﬂ%&rﬁ%
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above i n%?sgfagggﬁ@%ﬁtb% cgg; pgrcﬁr?g t?‘leiﬂr}?ei ﬁ'éd SEWBWSDHEB@WD%I ow,
one ski | irfénmatohediseases ot inflavngtionanédiatedRlisamies bf chRMtidsERckigeh @
;rgzab' B8 Mfe“ﬂﬁq{fﬁfﬁf% S8 i Bpudh Sefi Boatinaton, BEFSRie | n
t he mmaticeCHEME A 1) i) Activation ii) re t1112
llustrative 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 arthiilis, muitiple sclerosis, Inflammatory bowel diseases (including colitis, Crohn's
disease, and ulcerative colitis), psoriasis, pruritls, itchy skin, atopic dermatitis,
urticaria (hives), ocular inflammation, conjunctivitis, nasal polyps, allergic rhinitis,
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2) Amide reduction Re-NH A.2 HoRe RO R19 ) Z NNR -(-4n 10AS
Referring to Scheme A, amnes A2 are commercially available or are
prepared fromacids Al or alcohols A3. Coupling of acids Al with
am nes R6NH2, In the presence of activating agents such as

di cycl ohexyds i mde, EDC/ HOBt, or carbonyl dii mpdazlegrodkilsd
sol vent su&og@ﬂ%ﬁ/%bor THF, provides 15 the correspondi ng am7 cfgs not

shown). Alternatively, acids Al are activated to their correspondlng
acid chlorides and reacted with am nes R6NH2 in the presence of a
sui tabl e base such as triethylamne or dlisopropylethylamne, in a
sol vent such as DCM or THF. The resulting am des are reduced to

I n._a sol vent

am nes A2 ui tabl.e reduci.ng agent such as Li Al H4,

such as T 'iFé rgdg@nazdsug [ & (hyeaid digepsep: dprungrmediatesidalsey
for hm for k@mmnah Q;pea’l Ydihbdtas nt&lku@én@!)dﬁﬂbbhfﬁﬁ:h@aéﬁﬁar&i@tﬁﬁbd@@gﬁ; nt
with R6ENH2 | e se s S \ \
triethyl aﬁ%«hegs %i“ﬁéﬁ %E@Fm {OR ﬁgmq age ggﬁ\?ecﬁ'feassgc tptggr DCM or
THF, prova@mmﬂna@ﬁeﬁsesﬁlatéemhtu infrpmation demﬂhmla@a\&sl from

Cur ogar o iR ety SO Qi fiate BublfohlbisiyRile

condi ti onéUtUW\@luée Hemedyticaneniaspersigipustanentiacruiaimmens s r eveal ed
through tgp oﬁ\éﬁIQ t@%@'&?&l'%ntémcﬁpﬁélipld NAGBhRlasciifdds

ZN-12 - Bl E4 é
such as Wegenel‘s granutomatosis, Behcet's disease, dermatitis herpetiformis,

pemphigus vulgaris, vitiligio, primary biliary cirrhosts, autoimmune hepatitis,

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

Pruritis with a histamine Hq 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 "ireating” as used herein is intended to refer fo

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 H; 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 symptorms of such disease,

25  disorder or condition medlated through modulation of histamine H, receptor
activity. The term "subject” refets 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 dowh-regulate histamine H, receptor expression or activity, and

80 ‘activators” are compounds that increase, activaie, facilitate, sensitize, or up-
regulate histamine Hy receptor expression or activity.
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A2 R3 = unb ranched Crolkyl N R6 OHO! 7-N R3 R6 RIR3NH2 -N)-( R4
I, (1) ZNR\ -On S5Referring to Schenme B, amnes A2 are reacted with
pyrim di nes Bl, which are commercially avail able or are prepared by

oxi dation of comrercially avail abl e al kyl sul fanyl pyrim di nes, or by

ot her genergddy@ifgds., in a solvent such as pyridine, J Moo deshiscOr
EtOH, or a mxture thereof, at tenperatures between about room

tenperature and the reflux tenperature of the solvent, or in a sealed
10 tube at tenperatures up to about 120 C. 2- Ami nopyrim dines B2 are
converted to al dehydes 83 by reduction of the Y substituent with a
sui tabl e reduci ng agent such as diisobutyl al umi num hydri de. \Were Y

' , duct | d dehyd B3 t he

cor r esponai ng IAHESHBRAL TRBYs RSt marRde PR TP AuFTaLvp ARG 2t

oxi dat i orfeast orge pharmacabtiesl agen admgjig@mesiméhﬁa_i%é{diﬂﬂﬂﬂsl tenhﬁ Jo a a3

Dess- Martd R. | adi- - rn.conditions L.ovi des,. al de es :

Condens at T L ERRR G SRR S bl M ne LU Bt i Hee o4

in the prewwgiits. ofin fefitetivelamouny ragar ars aslouatoNii42S2 Gfcientno geastalignt
h Mgl .

ot wean Abag Tk thedoctctinefipoulf bty Behent n S [ Phek Lor

sol vent , Pichdiraimenbiasdumndesignaipd diresgeadigorder, opgondition. Effective

2007/ 117 0BG 8748044 8P dyentd MR present invention may be ascertained by

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 body weight per day,

15 preferably about 0.06 to 100 mg/kg/day, or about 1 to 38 mg/kg/day, in single or
divided dosage units (e.g., BID, TID, QD). 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 impravement of the paiient’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, fo a level at which the desired therapeutic
or prophylactic effect is maintained. Of course, if symploms have been alleviated
to an appropriate level, treatrnent may cease. Patients may, however, require

256  intermittent treaiment 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 freatment 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 fo the invention. In an illusirative
embodiment, additional active compounds are those that are known or discovered
to be effective in the treatment of conditions, disorders, or diseases mediated by
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RO ROR 19 ) Z NR\ -On 02 Referring to Schenme C, acids A
or alcohols AS may be coupled with 2- am nopyrimdines O using the
met hods described in Schenme Ato formam des 5 and am nes C2.
Conmpounds C2 are processed as described in Schene B to provide

conpounds &fo t0t/se (1). SCHEME D N\ Rs Re RioY-L - ycihskiovedsay =
ON or CO2C1_olkyl RL RO OHC-Cc-N, Re RO R 19NH2

histamine H,; receptor activity, such as another histamine H4 receptor modulator
or a compound active against another target associated with the particular
condition, digorder, or disease. The combination may serve to increase efficacy
(e.q., by including in the combination a compound potentlating the potency ar

5 effectiveness of an agent according to the invention), decrease one or more side
eifects, 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 settings, including assays.

The agents of the invention are used, alone or in combination with one or
rore 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

16 pharmaceutically acceptable excipient is part of some embodiments of
pharmaceutical compositions according o this invention.

A "pharmaceutically acceptable excipient” refers to a substance that is not
toxic, biclogically 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 {o 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
pharmmaceuiical excipients and cor:npounding 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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\R6 -NR4 \ --ZN-R11 D3tid5n Referring to Scheme 0, ami nes A2 are
reacted with pyrazines D1, which 10 are conmercially available or are
prepared by general nethods, in a solvent such as pyridine, MOH, or
EtOH, or a m xture thereof, at tenperatures between about room

t enper at ur s, AHssr ef | ux tenperature of the sol vent p9fushdizghssigal ed
tube at tenperatures up to about 120 C. 2-Am nopyrazi nes 82 are

processed i nto conpounds of Fornula (1) as shown in Schene D using
nmet hods anal ogous to 15 those described in Scheme B. WO

2007/ 117399PCTMs2007/ 008216 Addi ti onal synthetic nethods are
described in U S. Pat. Appl. Publ. 200510070550A1, which is hereby
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ot herw se .in ess ot herw se state
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sol ut i onsarat the'fike] Ekainpideyf RfuR] genhexdpieitsdnélede BRhol, glycerol, water,

15 and the like. Starch, polyvinyl-pyrrolidone (PVP), sodium starch glycolate,
microcrystalline cellulose, and alginic acid are examples of disintegrating agents.
Binding agents may include starch and gelatin. The lubricating agent, if present,
may be magnesium stearate, stearlc acid or fale. 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 paraffin, 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, methyl cellulose,
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a drying agent such as Na2SO4 or MgSO4. Where mi xtures, solutions,
and extracts were "concentrated", they were typically concentrated on
a rotary 25 evaporator under reduced pressure. Thi n-1 ayer

chr omat ogr aphy vvas performed using Merck silica gel 60 F2s4 2.5 cm X
7.5 cm 250 cmx 10.0 cm 250 pm pre-coated s

pl at es. é%@%oﬁ ff]\/ chl n-1 ayer chromat ography was perfPS'Fﬁga‘%Z{gquﬂ EM
Sci ence SI lica gel 60 F254. 20 cmx 20 cm 0.5 nm pre-coated pl ates
with a 20 cmx 4 ¢cm 30 concentrating zone. WO

2007/ 117399PCT11 1 S20071008216 Nor mal - phase flash col um
chromat ogr aphy (FCC) was perforned on silica gel (Si02) eluting with
2 MN-13 in MeOH DCM unl ess otherw se noted. Reaction m xtures were
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spectr.a were,obtai ned.on Bruker spect rorret
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t et r amet hypoprate preéed mmﬁm&ﬁm phatarténally GesHpLANE oﬂomﬁ@% abueBusiZ,
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aci d was heﬁted at 100 C f ter cooling to rt
was di | ut MHHPIRUIR at@aret WWMM a®hepRevewigatraienaver a penod

2- et hyl i sehBinguF®a sBystapRimitbsi® {Setd chys30 50.0 nmol ) was added.
After heating léor?ogigalla%omircl:istrg{ior},gthg ’algter?t% rrrll.]:&( %}g ;neixg\c? \iith a pharmaceutical
20  carrier at a concentration of about 0.1% to about 10% of drug to vehicle. Another
mode of administering the agents of the invention may utilize a patch formulation
to affect transdermal delivery.

Agents may aliernatively 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, ta 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
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WO 2007/ 117399PCT/ US2007/ 008216 cooled to d and concentrated to give
a crude residue, which was purified by FCC ( Et 0Ac/ hexanes) to give
7.1 9(61% of a solid. 1H NWR (CDC13); 8.97-8.91 (m 1H), 4.43-4.35
(m 2H), 3.24-3.15 (in, 2H), 2.81-2.72 (m 3H), 1.47-1.35 (m 6H).
Step B, 2- E&@%gﬁ%@gonvl- 4-met hvl - ovri m di ne- 5- car box'\Yeipfisietshsfkhy!
ester. 5 To a sol ution of

4- met hyl - 2- et hyl sul fanyl - pyri m di ne-5-carboxylic acid ethyl ester (3
g, 13.3 mmol) in dichloronethane (DCM 50 nL) was added urea hydrogen
peroxide (5.20 g, 55.7 mml) followed by trifiuoroacetic anhydride
(7.39 nL, 53.1 mmol) dropvm se. The solution was warnmed to rt for 2 h

et ( 100 T Atragel ity e filagh @ Sicisidrohs ek iuAe etion thdugh

concentr aﬂ1edeactlcg1 schetnebndyreplacad aur appyepidaie ivdinthe desived suksstitlient,

'gmggd'( at e‘iﬁbe’sg Ehggwg%@pféfrsé; tﬁbh@?ﬁéﬁ?‘é%%%@@%lhé’d‘ab&?eﬁg%rﬁ%l?’)
2.96 (s, Byumuia(d7-1.42 (m 6H). Sten C
4- Vet i - 2-12(; tﬂ@@&}ﬁém@k%ﬁic@ed Qeléw"a?le ?Elﬁ@d’ ARk 2R Yo ddlnilNRaPR 115

carboxylic aci

2- et hanes@ﬁV&WﬁP@Dﬁ%WIaW@Mﬁ @!tfﬁESFSPFQi@‘PtMPU@ seh@sa iyt ester
(0.30 g, autéﬁydsmd»ayl gfui:pg%'a_? raauhuénﬂbi&hhgQ%Lﬂynﬁébacee%@ayéteﬁh@ge in
(0.18 nm, 10, nmol ) was heated in a seal ed tube

100 C forthﬁsﬁ'"thﬂ%g m xture was concentrat ed and purified by FCC to
gi ve 200 ng (53%. 1H NMR (CDCl 3): set—mﬂmyz (m 1H), 5.60-5.44 (m
1H), 4.31 (g, J = 207.2 Hz, 21-1), 13 g (m 2H), 2.91-2.77 (m
2. 2.64 (s 3. 2 28Rs pH) QRELg (m 211), 1.72-1.57 (m
4H), 1.41-1.20 (HpBH] . nl“?

. 1-4- Met hvi - 2- F3- (1- ne | - I‘Berl cmmnﬂkie\r&c)uct[nnooj/l am nol - ovri m dl n-5-
vll-methanol. To a 0 C ti on of

4-met hy1- 213- (1- et hyl - %1 peridin-4-yl)- gb—nH RERS

propyl am nol - pyri m di ne-5-carboxylic acid Et% 0 20 g, 0.63
mol) in THF 25(6 nm.) was added dil sobutyl al u 1 dd(1 Min

hexanes; 1.25 m_ ZESHW)I iwdropwi se. The m xt fire warmed to rt
over 1 h. The reack_l_cgd quenched1mthatlanM H25O4 (2 m.). The
m xture was neutral i zedzyw t'jj-gai and diluted with MeOH

a
(2 m), CHC13 (10 nmL), a\qd/)gatd aq %ﬁ)&' Bm pot assiumtartrate (10
m.) . {the m xture was stA¥red vigourously until the layers 30

eparated. Th eg,g{a ‘1&%5 dto
ZI \F;e the cr udgq ro uclt% é&%@ﬁe%mﬂﬁs@% \%vas use rﬁe’tﬁﬁﬁgﬁgg

wi t hout fRiEPR ;'J“Emlﬁ’cﬁ?a‘ﬂ Bhalcqiw‘mpeﬁ (epxpimg;of geigs Alswith pnines F?ag\l"(ls
2H), 3. 42&n3h§%ré§§nc3'd)‘act3«a&8 ag¥Rs20RH/ akldh W@xm BIdifPR8816 2. 74

( m 2';) 355 Qéﬁéégf‘n or%jbony?gl ldagt%%pm a sg'lvent sucﬂ as D2M¢ 'or JI'HIZ-Z prowdges

E 15 1(5 Rheaooroépordihy kmidesieint showea zAtterdatvbly, BekisMidae-attivditd do ( 1
met hvl - t%%[g)' %&I% né %ci]l%g: Qéiﬁ%mo:ﬁd%@a“%'reéct@d“ﬂﬁra%‘nﬁ;s RSNH; in the

4- met hyl
pi peri di nprgsgnge pf@pym:m hase pych as HiathBamiie oratiibopropylethylatige, ia.a19

nmol ) in égﬂlé{ﬁ%cﬁ ésrﬂCM)or &ﬁ'ﬁ@?e(f}ﬁ‘tﬁ@ érﬂﬁ%ﬁ%& l?eﬁ%em ‘lapmnﬁ/&fﬁlﬁ30

mm at 70 e mxture vva |tere omaceous ear

filtrate avaditakdnsediding wrﬁﬁach Areihlblsdnyg Sﬂl‘s%'ﬁ syellas dHBVRAIcghele ASi on
of thigs Sé}‘eL&dWE’ceGQMrfgeéé?@i‘Q' 8thbes o B Yor &ca%? [mw Rllides or alkyl

O ek TS o bk Ko e SRR bitabd base such s
4- 1 uor o-GaHpNBYIH, estagamirk, 2r dikanopdethilainigs|Uh 4 solviht stk B2A3 or

FoC to o [HFtPRNEER AT RSt S AlRTetel: ARSI b Medr D siasole

A3 by reaction with phthalimide or a suitable amino surrogate under Mifsunobu
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The foll ow ng compounds in Exanples 2-14 were synthesized anal ogously
to the procedures described in Exanple 1. 20 Exanple 2. 1-5-(4
6- Di net hvl- 1H benzoi m dazol - 2-v1)-4-nmet hvl - pyri m di n-2-v11- 13-
(1-net hvl - pi peridin-4-v11l-propvll-amne. -NH M5: nmass cal cd.

for C23H32 Mz found, 393.3 [MrH . 1H NVR (gRRQ
(s 1), 7%2%%?”% 6 89 (s, 1H) . 351({ 3 :7.0(Hz, %’0@2689-

25 2.82 (m 2H), 254(s 3H), 2.53 (s, 3H), 2.42 (s, 3H), 2.25 (s,
3H), 2.05-1.96 (m 2H), 1.78-1.70 (m 2H), 1.69-1.59 (m 2H),
1.34-1.21 (m 5H). Exanple 3.

15- (6- Fl uor o- 4- met hv1- 1H benzoi m dazol- 2-v1l) - 4- met hyI pvrim din-2-

11- 1. 341- et hvl- pivperi din-@- |- | V1
20077 1173 ¥ s%g%‘{)g@?@“'?ﬁ S used, %%reﬁggﬁngg reyealed FWSEQ‘;HngNe
396. 24; nifeatframtwith3gmraziievirHr. 1H NVR (CD30D): 8.45 (s, 1H), 7.10

(dd, J =8.9.2.1 Hz, 1H), 6.85 (ddS%[ é.%35 1.5 Hz, 1H), 3.42 (t, J
7.0 Hz, 2H), 2.90-2.82 (m 2H), 2°% EE‘@ . 2.54 (s, 3H), 2.25 (s,
5314) 2.05 1 93 (m 2H) 1.78- 18971 (m 2H), 1,69-1.60 (m 2H),
1.39-1.18

15- (4. 5- Dfﬁuv@_ﬁ en rnklﬁz/ ﬁ?ﬁ-rﬁ@uﬂmg{ﬁ s 2- Mibl- 13-

(1- methvl-pi perTdi_ nyZ-"14) -pr H m
C211- 126F2N6, 400. 2 \_rp»}"i Round, 4®1.2 [M-Ht 1H 10 N O}R118. 49
(s, 1H), 7.32 (dd®2 J =8 8, 3‘%N°rfozcr-|za"<¥'1H), 7.17 (gsdd, 3411, 4,
8.8, 7.2 Hz, 1H), 3.43 (t, JV=umbrenchpd Cosafyl 2. 93-2.82 (m 2H), 2.58
(s, 3H), 2.27 (s, 3H), 2.08-1.97 (m 2H), 179 17 (m 2H)
1.70-1.60 (m 2H), 1.40-1,16 (m 5H). f5 (4
5-Di et | - M 1H benzoi rridaz -2-yﬁ% 4- nmet hv1- PW| W1 43-

)

15( 1- met-hvl - pi peri di n: ﬂ#ﬁo 1 w -NH VS ness
cal cd. for C23HR2Ne, ?5‘2 : M@% 3 [WHG. M NVR (CD30D)
8.44 (s, 1H), 7.31 (d, J = 7.7 He A1 (”d—J'B"‘S—?*' M1iH),

3.43(t.J=73Hz 1H) 2922@2(@@44) 2.53 (8, 251(s
3H), 2 39 (s, @ c% 203H) 207196(rn 2H), 79 1.71 (m
oH), P 71-1. 61R? ﬁ{n eme B, a_Lrgfn@ﬁ]Az\:,ﬁ)e regggt@ﬁmr@ mlrimldlnes B1, which

15- ( 4. 6- Dirloopimerdidilyenanitli d;aa@l pr%pwécrﬁsr SRR SRty Rrdidabls 3-
(1- met hv'lkﬁsﬁ? nyfipynmldr ]é)s Br b}P Xther ggtlneral 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 to about 120 °C. 2-Aminopyrimidines B2 are converted
to aldehydes B3 by reduction of the Y substituent with a suitable reducing agent
such as diisobutylaluminum hydride. Where Y is an ester group, reduction
produces aldehydes B3 or the corresponding aleohols (not shown). Where an
alcohol is produced, oxidation using a suitable oxidizing agent such as MnOs,

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 NaHz8:0s, in a solvent such as DMF,
MeOH, or EtOH, or a mixture thereof, at temperatures between about room

temperature and the reflux temperature of the solvent, produces compounds of
20 Formula ().
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WD 20071117399PCT/ US2007/ 008216 MS: mass cal cd. for
C21H25F2N8, 400.22; mz found, 401.2 [MtH +. 111 NVR (CD30D): 8.48
(s, 1H), 7.13 (dd, J= 8.5, 2.1 Hz, 1H), 6.88 (di, J = 10.4, 10.4, 2.2
Hz, 111), 3.42 (t, J = 6.9 Hz, 211), 2.91-2.82 (m 211), 2.57 (s,
3H), 2.26 207197(m 211), 1.80-1.71 (m 1.59
(m 211), e (m 5H). 5 Exanple 7. 1544.6-Di et ﬁ%hmﬁmzﬂ“
H benzoi m dazol - 2-y1)-4-net hyl - pyrim di n-2-v11-
nmet hvl - T341- et hyl - pi per | di n-4-vO0- propv1l-am ne. M5. nBass
cal cd. for C24H34Ne, 406.28; mz found, 407.3 [M:Hr. 1H NMR (0D300):
8.31 (s, 1H), 7.04 (s, 1H), 6.73 (s, 111), 3. 55 (t, J = 7.3 Hz, 211),
3.04 (s, 103H), 2.75-2.67 (m 211)80%%&3 2.26 (s, 3H), 2.10
(s, 3H, 1.90-1.82 (m 2H), 1.63 411) '1.17-1.01 (m 5H).
Exanpl e S. RY e
15-(4,5-Di net hvi- 1I—l—ia?am9£oiﬂﬁ°dazol Zrov11rir®t hg!%- pyri mipHu- 2-RF11- m
et hv14341- met hyHCpi M-4 1) - propwKl- apide.  15¥B¢ mdssiital cd.
for 024. H34N6, 406. 2 m ZNTRIUN@R 407. 3VFEl +HN-RTH . 8.37
(s 1H), 7.31 (d, J 8 Mz, 1H), 7.06 (d,*J»= 8.2 Hz,C1lH), 3.43 (t,
= 6.2 Hz, 2H), 294”’£‘§ﬁ(m 4H), 2.50 &%, 3H), 2.39 (s, 3H), 2.25
(s 311), 2. 05- 1.95 (m A8 79-1.70 (m 211), 1.71-1.61 (m
211), 1.40-1.10 (m 81?}—{;;' )l e PR R
15-(4.5-Di fl uoro- 1H benzo 2- Vo-@- et hvl=aur i m.di Np2-v11-13-(1-
20nmet hvl - pi per |l di n- 4-v1) - propvll a —H“\T H M5: " mass cal cd.
for 022H2eF2N6, 414.23; nlz foun@l 41 3- [ MFH] . 1H NWR (0030D) 8.42

11-1), 7. 717 J.=_11.4,
08, 1.2 [ TG RY g el & g lfoyobiAs vk (edisall
(m 2H) FRPOpyrinidines Gy usmgdhe mejEdsgesziibyd in Saiserme @0to(form atrides

1.38-% 11a mitkk ﬁ%
15 (4 Fl gy o ettt 1 Eﬁ‘i‘%.z’%fﬁ’?o‘@%g. B P e T e B
T

v11- 1341- ‘?‘FBY'H% °BTP|5’é'PFﬁPﬂ gugdle (Br opvi11-amine.  -N H NAN
SCHEME D
RS

6 8 8 10 /N _‘g_ N R RS

R —NE—{RHR Y&N Cl/Br/F v —C\g—"" RS g1
Z  N-R" g =N \‘& —~
\_(_/)n B [y} = N~R 11

A2 Y =CN or CQoCy salkyl D2 \_{./)n

R‘l
' RA NHp
OHc—O—— R® R9 Rio R3 f N,
\—Q_ R 5 - O

B4
D3 \—H)n

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

compounds of Formula {I) as shown in Scheme D using methods analogous to
15 those described in Scheme B.
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\ HMS: mass calcd. for C34h133FN5, 424.28; mz found, 425.3 [ M+H].
IHNWR 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, 1 H), 3.43 (t, J =6.4 Hz, 2H), 2.91-2.82 (m
4H), 2,49 (d, J = 1.4 Hz, 3H), 2.26 (s, 3H), 2.05-1.96 (m 2H),
1.81-1.57 0 2fa¥A1730%- 40-1.16 (m SH), 0.90-0.83 (M 3SKeraeX@itsasll.
| 5- (4, 5-D net hvl - 1H benzoi m dazol - 2-v1)-4-isopropVl-Ewimdin-2-v11-
13- (1-net hyl - pl peridin-4-v1l)-DroPvll-amne. N N 10H MS:. mass
cal cd. for C23H36R3, 420.30; nmz found, 421.3 [MtHt 1H NMR (CD300):
8.30 (s, 1H), 7.31 (d, J = 81Hz 1H), 7.07 (d, J = 8.2 Hz, 1H),
3.47- 3.38 (m 3H), 2.94-2.73 (m 21-1), 2.50 (s, 3H), 2.39 (s, 311),

170 (4, 35“— “Aftindnal syhbié emote St hel bl indils. phy ik Faka (M ST
H benzoi id 'ZOLES%" whichdp h@ﬁﬁhy-lpowrnc@’teﬂ By vefierence.

for oo Brans, GoRpoands grpiecdBiiiie BSdhemes dexribt iR magbgg
(s, 1H), %wi‘é‘eésas sjiigle egagipmers, ﬂﬁﬁtereorsetssoelﬁgewuraeas, oBaPECEMIT (m
20 2HB, 2nbdures ,or&li&mré%; dierzptioRdld)s, d?as‘ﬂé}ebﬁers?'d}re%oégn%r@o\l\éﬁ@r 2H),

é. $5Hi ,28 Oi%ﬁé q %r tfgétereog‘nrgnc rlr_:QX'tures are obtaineg:! isomers may be sgparé]t;d
ig- (qi cl obusing c@q\(emtrandu nrethbyls stith be nhmmmtd@k@hy&rﬁﬂyktéﬂ%hﬂh JiWhete v1l-

met

2007/ 117395%@%?0%&%@%%"% ot T)\ixtltes of %’%\'ﬁ‘fﬁ'&m% areobiginedang.
432.30; rsHgleepgntiomasamay brisqlated mlmr@m sepaiadion metﬂedh) 7. 31

|(_|;1’ ~%l0§7714n6vﬂf?’oo oHd) skilledif thélart) Pa?n %ﬁf} slegﬂl 86?%'05%'9&96%81

52. 38- 2. é%“‘tja? E]Fﬁ‘ C%O@chtggapwe"f@t&lhzaﬂoeadv(aﬁierwenqs@trfoxmetj_on( ror
5H), 1. 43ehivafizdtion ibid)diastsmsmphariclftiducts followed by segarat;o

_14 ] 3@? lloP lrjlte;/ %ﬁe(éﬂ%vygl'greﬁc%%r yﬁlg%sqeggwggé g:fﬁcuﬁ@er llustrate ésp\:/amctrsno? I’chne avit
invention and various preferred embodiments.
15
EXAMPLES
Chemistry:
'In obtaining the compounds described in the examples below and tha
corresponding analytical data, the following experimental and analytical protocols
20  were followed unless otherwise indicated.
Unless otherwise stated, reaction mixtures were magnetically stirred at
rocom temperature (rt). Where solutions are "dried,” they are generally dried over
a drying agent such as Na;SO4 or MgSO4. Where mixtures, solutions, and
extracts were "concenirated”, they were typically concentrated on a rotary
25  evaporator under reduced pressure.
Thin-layer chromatography was performed using Merck silica gel 60 Fas,
2.5 cm x 7.5 om 250 pm or 5.0 cm x 10.0 om 250 um pre-coated silica ge! plates.
Preparative thindayer chromatography was performed using EM Science silica gel
B0 Fass 20 cm % 20 cm 0.5 mm pre-coated plates with a 20 cm x4 cm
30 concentrating zone.
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-N H? 10MS: nmass calcd. for C241-133F2N6, 440.25; rniz found, 441.3
[ MFHr. 1H NVR (CD30D): 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 @0 208M17308. 19-2. 06 (m 2H), 2.06-1.94 (rn, ZidrusieoPesdis60
(m 6H), 1.40-1.14 (m 5H). 15Exanple 15.

f 5- (5- Fl uor o- 4- net hvl - 1H benzoi m dazol - 2-vl)-pyri mdi n-2-v1143-( 1-
nmet hvl - pi peri di n-4-v1l)-propvll-am ne. The title conpound was
prepared from 2-net hyl sul fanyl - pyrI m di ne-5- carboxylic acid nethyl
ester (zZhichkin, P. et S., Synthesis 2002, 6, 720- 722) using 20

][ret h(c):gi Hanal gg‘%ma*!@hbb@ﬂ@sld?ﬁmméb&gggﬁa % c | cd.
or I niz

9. 02- 8. 8?)”7 g ‘% ge}iﬁé Eliding wjip %)M] g Mg unjpss them'lsesntﬂeﬁ{z

1H), 3?443%@01*'05' mixitirés Were Ridded 2n8bthe. ﬁ&ﬁdﬂ!nrﬁﬁhutﬁ@uﬁ’lmngc%p 3H), A 2.30
150101 )18 chvorsecl Fhagbpy &t ferkdiabion pblswlas Packard HAtke Sees
corrpo@nds WB@FW%‘EM um@c;m € i d.XIB0UNIAY bR, DENeLHSH Vel O

t hose de +
14- Cycl ob%lﬁn\l?lljﬁq' g §Xuor anq 280 Y, Fﬁé@%@ﬁ%’% iWasqLE T 999 pestonitrilefwatens
2-v1143- (905 Hmma@tlp@pmt) Hvei5.OPniowithla dowmete of IMBL/ARSS cal cd.

for C251- MW@%%L@Wﬁ@p@%%Q@ on‘&Bionek XEdbboo TR S:thlg

[4-Cyclo vl-5
H benzoi rh'¥3281¢ Y18 @ik, 801x 180 mm) column, and a gradient of 5 to

f 3- (10neti0e: pégteniitieAvateMPORKIIN :
C26H36N6, 432, 30; i z foun(go 433. ’%*?%‘?@ 1&%'"? @‘%‘g"“ﬁg‘!"qgfﬁ d%

f 544, 5- Dimet hyl - 14 benzoi m dazol - 2-v1) - 4- propvl pw m di n-2-v11-13-
(1-met hvi - pi pdlasdispedtra (MS) mapy bbtaitdden an Ailkht series 1100 MSD using

elecirospray lonization (ESI) in positive mode unless otherwise indicated,
Calculated (caled.) mass corresponds to the exact mass.

186 Nuclear magnetic resonance {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-vn-4-methvl-nvrimidin—2-
YI-[3-(1-methvi-pip eridin-4-v))-propyil-amine.

N
A A\ />,.- N -

25 Step A: 4-Methvl-2—ethvlsulfanyl-ggrimidine-s-carbogylfc: acid ethyl ester. A

mixture of ethyl acetoacetate (6,37 mL, 50.0 mol), dimethytformamide
dimethylacetal (8.94 g, 75.0 mmol), and catalyfic p-toluenesulfonic acid was
heated at 100 °C for 2 h. After cooling to rf, the mixture was diluted with N,N-
dimethylformamide (DMF; 50 mL) and 2-gthylisothiourea hydrobromide {9.10 g,
30 50.0 mmol) was added. After heating the at 100 °C for 18 h, the mixiure was
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15MS: mass cal cd. for C25H36N6, 420.30; mlz found, 421.3 [ MtH].

Exanpl e 19.

14- Et hyl - 5- (5-fl uor o- 4- net hvl - 1H benzoi m cfazol - 2-vl)-pyri mdin-2-v1l
- 13- (1-nethyl - pi peridin-4-yl1l-propvll-anmine. _N H Ms: nass cal cd.
for C23FI a%@]‘y]’ﬂl}]@gZG; rn/z found, 411. 3 [NH'Hr 20 E)i@mjsgw%szlﬁ

15- (5- Fl uor o- 4- net hvl - 1H benzoi m dazol - 2-v1) - 4-isoprom | - pwi m di n2-vl
14341-metlyirpi peridin-4-vi)-promll-am ne. WO

2007/ 117399PCT/ U$20071008216 N H M5: mass cal cd. for
C24F133FN5, 424.28; nmlz found, 426.3 [M-H. Exanple 21.

F4- Met hy1- 5- (4- et hyl - 1H benzol m dazol - 2-v1) - pyri m di n-2-v1]-f3-(1-

For  Cozraties & grserorcp A T BhaS ontbResipue wpigilige JERAeT By Ko
1541H Se n@m%ra@@mg) tpgiver? g A% )onfrel mlidL AHNMRICIESIE) 89Fehigh Rirper |

?nl( - ?O\Jﬁé 5 9P &Wirﬁ‘ezl—l) 3241%@(@!? £84 ‘édrz (fn?r3r823r'3%34\'§5 (%6éH5’-4

[ 545- Fl uoro- 1 '—‘-A-'J-E-- e SUONVb Ay el : :
net hyl5 pi 'pelauairmséhmhwmfzﬁuth;«r Z-@tl‘%%ulfa nnh@ne@éa%bséhle%ﬁ @tﬁyl

1341 Nt RETED By 1B O i SEpIBERTIEUae (REM; SOTELVES PRFGbHESRet h - 11
- benzoi nivgtiragen peyajdenti20 g, 58,2 nimal)Tallewed by triflucroacetic anhydride (7.39
mL, §3.1 mmol) dropwise. The solution was warmed to rt for 2 h before
quenching with satd. aq. Naz8;03 (20 mL) and extracting with DCM (100 mL).
10 The organic layer was dried (Na2S0y) and concentrated to give 1.50 g of an
orange solid which was used immediately in the next step without purification. "H
NMR (CDCls): 9.28 (s, 1H), 4.47 (q, J = 7.2 Hz, 2H), 2.60 (q, J = 7.5 Hz, 2H), 2.96
(s, 3H), 1.47-1.42 (m, 6H).
Step C: 4-Methvl-2-[3-{1-methyl-piperidin-4-vi}-propvlaminoj-pyrimidine-5-
15 carboxylic acid ethvl 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-yl)-
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 (63%). 'H NMR (CDCls): 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, SH)

yll-methanol. To a 0 °C solution of 4-methyl-2-[3-(1 -methyl-piperidin-4-yi)-
propylamino]-pyrimidine-é-carboxylic acid ethyl 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
guenched with 1 M HzS0; (2 mL). The mixture was neutralized with satd. aq.
NaHCQs, and diluted with MeCH (2 mL}, CHCI; (10 mL), and satd. ag. sodium
potassium tartrate (10 mL). The mixture was stirred vigourously until the layers
30 separated. The organic layer was dried (NazSO,) 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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F3CG-N H M5: mass cal cd. for C22H27F3N6, 432.22; rn/z found,
433. 2 [Ww. Exanpl e 25.

15-(5-tert-Butyl - 1H benzoi m dazol - 2-vl) . 4-nmethvl -pvrimdi n-2-v11-13-
20 (1- et hyl - pi perl di n-4-0- Propyll-anine. WO

2007/ 11739 7/ 008216 -N Ms: mass stud. for 0251

420. 30; M?g@#?%gZI 3 [MrH. Exanple 26. Ferfoiifiosars

[ 545- Chl or 0- 4- et hvl - 1H benzoi rni cl azol - 2-v11-4- net hvl - pyri m di n- 2-
VI T- 13- (1- net hyl - pi periclin-4-vl)-prolovll-amne. CI-NH\ 5

M5: mass cal cd. for C22H29CING, 412.21; mz found, 413.2 [ MtHr.
Exanpl e 27.

oy 11030 R A D oS 2GR, T b AR R ot

nmass cal ca35fbf16<(m2§ D6E41\ 16, 450.22: rn/z found, 451.2 [M+Hr.
Exanpl e 28. Step E- I5-(5- . Ty -
15- (6- Fl uor Hn‘gf'ﬁv[l_-(‘l‘ woro-4-methyl-1H-benzoj
i n-2- vllm&MMﬂﬁpmw&wﬂ-mth}maqs%mmw cal cd.
for CZ1-gig sﬁ&m—y%%ﬁeammpﬁmams ﬁ%&hh oﬁaﬁ ﬁ?

oro npvr di n2-y

L B Rl 8 Saaq DGRl 2 i oo % s b 0 -G
VB: rmass s wakire, waofitdtad IRI0GH AornddsoubBarth. ZTHOMBS e Y cdndaMirildd
E)S(a?glg ST ipciatety diesgivag dLOMF: 2 pestion qf this soiigrdeariaspPydingite n20
2- 04341- rROByNg,E bE mrdphefs-melhybeapyl imethyingperidin-4-yl)-propylamino]-

10 pyrimidine-5-carbaldehyde) was then treated with 4-fluoro-3-methyl-benzene-1,2-
diamine (1.1 equiv.} and NazH28:05 (1.25 equiv.) at 80 °C for 12 h. The reaction
mixture was purified by FCC to afford ihe title compound. MS: mass caled. for
Ca2aHagFNg, 396.24; m/z found, 397.2 [M+H]*. TH NMR (CD30OD}: 8.62 (s, 1H),
7.55 (dd, J = 8.0, 3.9 Hz, 1H), 7.17 (dd, / = 10.3, 8.8 Hz, 1H), 3.60 (t, J=6.9 Hz,

15 2H), 3.10-2,89 (m, 2H), 2.71 (s, 3H), 2,68 (d, J = 1.4 Hz, 3H), 2.44 (5, 3H), 2.26-
2.7 (m, 2H), 1.98-1.88 (m, 2H), 1.87-1.77 (m, 2H), 1.55-1.36 (m, 5H).

The following compounds in Examples 2-14 were synthesized analagously
to the pracedures described in Example 1.
20 Example 2. [5-(4,6-Dimethyl-1 H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-vil-{3-

MS: mass calcd. for Cz3HaaNs, 392.27; miz found, 393.3 [M+H]*. "H NMR
(CDs0D): 8.43 (s, 1H), 7.20 (s, 1H), 6.89 (s, 1H), 3.41 (¢, J = 7.0 Hz, 2H), 2.89-
25  2.82 (m, 2H), 2.54 (s, 3H), 2.58 (s, 3H), 2.42 (s, 3H), 2.25 (s, 3H), 2.05-1.96 (m,
2H), 1.78~1.70 (m, 2H), 1.69-1.69 (m, 2H), 1.84-1.21 (m, 5H).
Example 3. [5-(8-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-methvl-pvrimidin-2-
VI-[3-(1 -methyl-piperidin-4-vl)-propvij-amine.
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WO 2007/ 117399PCT/ US2007/ 008216 FaC M5: mass cared. for
C23H29F311/ 2161 446.24; mz found, 447.3 [WH P. Exanple 31.

[ 5-(5, 6-Di fluoro-1H benzoi m dazol -2-y11-4-trifl uoronethyl-pyrimdi n2-
y11-1341- et hyl - pi peridin-4-_yl)-propyll-amne. F30 -NHJ5

M5: mass caky§deoriphosC211- 123FSNe, 454.19; rn/z found, @S%sssocbAishls
Exanpl e 32.

[5-(4.5-Difluoro-1H benzoi m dazol - 2-y1) -4-i soproPV)-0Vri m di n-2-VI 1-
13- (1-rnethyl-piperidin-4-yll-oroDVIT-am ne. -N H k-N 10VMS: nass

cal cd. for C2aF130F2N6, 428.25; nmlz found, 429.3 [MH 1]t Exanple 33.
1- 5- (5- Fl uor o- 4- net hyl - 1H benzoi m dazol - 2-v1) - Dyrazi n- 2-' 4143-( 1-

nmet hyl - pi peridin-4-vil-Proovll-amne. CN Step A

543- (1- Met hvlLepi peri §iRr 44v1) - propvi am nol- pvrazi ne-2-car boxylic 15
acid met hyl ers soputN{ on _of /5-"giht or o- pyr azi ne- 2- carboxylic acid
met hyl estret dgui WV—N and 3-XT» hyl - pi per| di n4-y1) - propyl am ne

(1.1 equiv.) in MeOH (0.25 M heated at 100 Cin a sealed tube for 4
h. The m xt ur e M@ snassodaich.tfor CiHagRiNeC BOE.201 inad RNt 03073 VAHFT UHNMR

Ba2a1: Nt PP PRI, 8718 G 7 B g, 1100 688 619, o 105, 1.5 1z
car bai dehyltth. 3.42 {78 <7 §ctiztat)n2.8D-2.82 (m, 2H), 2.58 (s, 3H), 2.54 (s, 3H), 2.25 (s,
gﬁiaf gr%{"(ﬁ%"e%?if"%é 9’%@?%&%&:% Fhelba N0 f 47 THR1 JRIN, #F‘A-};m
ydri de (Example fo8cb5-Difuarguin benzoimisiazek2-viiHemetind-py imidinABvi-13-(1-
2007111738

with satd. aq. , with MeOl-1, CHClI 3, and satd. aq.
sodi um pogzassi umtaryrat e The m xture was stirred vigourously until
the | ayer SH@N%;LH was dried (Na2SO4) and

concentr at et go~gf veltife c oduct, which was used in the next 5

step without fur#her purification: Step C. The title conpound
was prepared Ugidig, it ?rr@I t@nt escri i appl e 1,
Step E, Part 2 toeg)gr%'ow éf he”ﬁ%%“’é@ﬁp%ﬁﬁﬁ?q%@&@gg%%@_ {Wor
021115 FNBMR §OD5BD): .49 {9 D, 7.383dAd, [NEB.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-vl)-4-methyl-pyrimidin-2-vil-[3-
15 1-methyl-piperidin-4-vi)-propvil-amine.

N =N H
N N -

MS: mass calcd. for CzaHazNg, 392.27; m/z found, 393.3 [M+H]". "M NMR
(CD;0D): 8.44 (s, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.07 (d, J = 8.2 Hz, 1H), 3.48 (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, BH).
Example 8. [5-(4.6-Difluoro-1H-benzoimidazol-2-y}-4-methyl-pyrimidin-2-yij-[3-(1-
methyl-piperidin-4-yi}-propylj-amine.
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Exanpl e 34.

f5-(4,5-D net hvl-11- 1- benzoi m dazol - 2- vh- pyrazi n- 2-v11-1-3-(1-nmet hyl 1
0 piperidin-4-v0-propyll-am ne. The title conpound was
prepared using methods anal ogous to those described in Exanple 33.

MS: mass Cw%07/{lw99 C22H33N8, 378. 25; mz found, 379%(:&‘%%67/00&5&5

The conpounds I n Exanpl es 35-50 were prepared using nethods anal ogous
to those described in the precedi ng exanpl es. Exanple 35.
[5-(4,6-Bis-trifluoromethyl-1H benzoi m dazol - 2-v0-4-nmethvl rwri m din-2
-v11-1341- et hvi - ol perl di n-4-v0-Procivll-amne. CF3 N- \ F3C N 20
M5 (ESI): mass calcd. for C23H26F61' 16, 500.49; nfz found, 501.2

[ MtHr . Exanpl 6.

244 ot hy - 2- S TEREERIFE: i SeraalaNes 40B285 B ol AP LB i 4 5-

0- 1H benzmMﬁ (!Esﬂfé} B.dandotH} vilddd, J =\&5, 2.1 Hz, 1H), 6.88 (dt, J = 104

Cotorny TR L il PARHE Pa00 Ha Al P TARR &wéﬁh%%? g e

1H) 7. 99%(111& 0731.87Xn8 2H), $.881.7 1 ki, 251) AZ-4E9 (30,205, BAOL 57 Hn,, 5H}) |

eJ= 14. 7, 7.5 Hz, 2H), 1.30

m flazol 1) -4-met hyl - pyrim di n-2-0-13-(1-
NWQ%Q VS (ESl) mass cal cd. for
I‘I‘ound [ MtHr .

MS: mass calcd, for CpsHaaNe, 406.28; m/z found, 407.3 [M+H]". H NMR
(CD30DY): 8.31 (s, 1H), 7.04 (s, 1H), 6.73 (s, 1H), 3.565 (1, J = 7.3 Hz, 2H), 3.04 (s,
10 3H), 2,78-2.67 (m, 2H), 2.39 (s, 6H), 2.26 (s, 3H), 2.10 (s, 3H), 1.90-1.82 {m, 2H),
1.63-1.47 (m, 4H), 1.17-1.01 (m, 5H).
Example 8. [8§-(4.5-Dimethyl-1H-benzoimidazol-2-yl)-4-ethyi-pyrimidin-2-yi]-
methyl-[3-(1-methvl-piperidin-4-vl)-propyil-amine.

r\!‘ =N / .

\@E \ ,\;>’“va“

15 MS: mass calcd. for CaaHasNe, 406.28; miz found, 407.3 [M+H]I*. "H NMR
(CD3OD): 8.37 (s, 1H), 7.31 (d, 4 =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-
1.86 (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-sthyl-pyrimidin-2-yi}-I3-{1-

20 methyl-piperidin-d-yl}-propyil-amine.

N _.
R N N~
Wi‘;:EN x>f

MS: mass caled. for CaaHasFaNs, 414.23; m/z found, 4156.3 [M+H]*. 'H
NMR (CD30OD): 8.42 (s, 1H), 7.32 (ddd, J = 8.8, 3.8, 1.2 Hz, 1H), 7.17 (ddd, J =
11.4, 8.8, 7.2 Hz, 1H), 8.48-3.39 (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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10 NVR (MeOD): 8.45(s, 1H), 7.46 (s, J = 8.8 Hz, 1H), 6.90 (dd, J=
8.8, 2.4 Hz, 1H), 7.09 (s, 1H), 3.85 (s, 3H), 3.42 (t, ./ = 7.1 Hz,
2H), 2.88 (d, J = 11.9 Hz, 2H), 2.56 (s, 3H), 2.27 (s, 3H), 2.03 (t,
J=11.7 Hz, 2H), 1.75 (d, .1 = 12.7 Hz, 2H), 1.66 (td, J = 15.0, 7.6
Hz, 2H), 1v3@207/203%i n, 5H), Exanpl e 38. PCTAUS2007/008216
f5-(4-Chloro-6-trifluoronethvl-1H benzol m dazol - 2-y1) - 4- et hyl 15pyrI m
I di n-2-y1143-(1-nmet hvl - pi peridi n-4-yl1-proloyll-amne. d

M5 (ES1): mass calcd. for C22H26ClF3116, 466.94; m z found, 467.2

[ MtHr . 1H NI\/R(I\/EOD): 8.55 (s, 1H), 7.83 (s, 11-1), 7.55-7.53 (m
1H), 3.43 (t, J 6.9 Hz, 2H), 2.88 (d, J = 11.9 Hz, 2H), 2.61 (s,
3H, 2. 27E£§4_3lé)10 2[50(4I—IFH10r015-'FnétHw18 HaBenithid=2Bil2-(B-4 Bropdt-ovkimilintZ.

S T
1-5- (5- ot e ?“w%@og—ﬂ%g%@%-vl) 4- et hyl - pyri ni di n-2-

VI T- 13- (1- net hyl - pi peri di n-4-v1)-Propyl T-am ne. WO
2007/ 117399P€l TUS20@7/ 008216 M5 (ESI): nass calcd. for

C211- 126C 416. 93y Mz found 417.2 [MrHr. 11- 1INVR (Me00): 8. 49
(s, 1H), (d3 ,)6— 44 (d, J= 9.3 Hz, 1H), 3.42 (t,
J= 7.0 Hz, 21,71%.8 = , 2H), 2.58 (s, 3H) 2.25 (s,
3H),2.01(tJ—127Hz 2H) '1.74 (d, J = 12.1 He, 1. 65 (dd,
i;( é4- 8i 2 “l‘@ "@!#cati:ﬁ ﬂ:irﬂa‘;ﬂﬁFNB:MﬁF%B LTI 4&@3 5M+q114:1%HN
- Vv \/

r net h\-?IChpl pe i‘i Q}ﬁd éjln%%é %ﬁyﬂéﬂyrégg)(gdn‘é§ c%tlac%i 2 or
C21H27CI N - §gt$@41 rﬁ‘i 2 MQDQBZW)tmamoJNmHﬂaeQ)

1 y 7 dd,
(s, 1H. Jips. |%'(zzlai-i 98 (m, Eﬁ?‘ﬁm’ﬂb‘} (m{5F 1 }ﬁ)s‘?(nbégc; ?go'@aazrﬂ 25440 ey
2H) , %) s diang e L5-85 StbigHberzipidazo-ab st BommpybbrmIECER: 1,

J = 12.1 [BaAd ~1ﬁ¢'l_hg Pip6é Bduﬁ:z;ivn-&:ropvhﬂarr%nz-ﬂ 4 HZ 2H), 1.38-1.19 (m 5H).
Exanpl e 41. f5-(5
6-Di chl oro-1 be mdazol 2-v1l) - 4 rret hvl - Pyri m di n-2-v11-13- 15

(1-net hvl = ﬁ)ropyg-

MS: mass caled. for CasHaeNs, 420.30; miz found, 421.3 [M+H]*. 'H NMR
(CDsOD): 8.30 (s, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.07 (d, J = 8.2 Hz, 1H), 3.47-
3.38 (m, 3H), 2.94-2.73 (m, 2H), 2.50 (s, 3H), 2.39 (s, 3H), 2.25 (s, 3H), 2.05-1.91
(m, 2H), 1.80-1.60 (m, 4H), 1.40-1.21 {m, 5H), 1.19 (d, J = 6.7 Hz, 6H).

16 Example 12. [5-(4,8-Dimsthvyl-1 H—benzoimidazol-2—yl)-4—isogrogyl~gyrimidin-2—yl|~

3-(1-methyl-piperidin-4-v)-propvll-amine.
ot
N./'
N ¥/ \/\/O
3]

MS: mass calcd. for CzsHagNe, 420.30; m/z found, 421.3 [M+H]". 'H NMR
(CDLODY): 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), 2.4 (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-yi}-
[3-{1-methyl-piperidin-4-vD)-propvil-amine.
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M5 (ESI): mass calcd. for 021E126012N6, 433.39; nfz found, 433.2

[MtH . 1H NMR (MeOD): 8.50 (s, | H), 7.74 (s, 2H), 3.43 (t, = 7.1 Hz,
2H), 2.93 (d, J = 11.6 Hz, 2H), 2.59 (s, 3H), 2.31 (s, 3H), 2.11 (t,
J =11.3 Hz, 2H), 1.78 (d, J = 12.4 20Hz, 2H), 1.66 (m 2H), 1.33 (m

6H) . . Exargpd sofdirsee o POT/USI007008218
f5- (4, 6-D net hvl - 1H benzoi m dazol - 2-v11-4-et hvl -pyri m di n-2-y1143-
11- net hvl - pi peri dl n-4-v1l)-propvll-am ne. WO

2007/ 117399PCT/ US2007/ 008216 MsS (ES!'): nmass cal cd. for C24H34N6,
406.58; mz found, 407.3 [MtHr. 1H NVMR (MeOD): 8.36 (s, IH), 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 = .9 Hz, 211), 1.66 (dd, J = 14.4, 72 Hz, 211),
1.26 (m B8HLAL fExa .
f4-Ethvl -5 bt wﬁéﬂ@w"z v1) - pwi m di n- 2-v1143- ( 1-

nmet hyl - pi per 4-viyNpropyl e M5 (ES!'): mass
calcd. for 023 N6, 392.55; m 2 found, 393.3 [ MtHr. 11-1 NVR (MeOD);
.8.39 (s, 1H),M$: massdalcdl. forGagtidls, 439.30; Fn/kFolnd, 4383 MPHFLZ "HIMHIR

2 58 (s, SO S Gy (i ey TR I3l 2t b0l g

12. 4 Hz, ’zi?fﬁ Hzg 1% 35%3.38 (@, PaH)92 9B- 28 Him, 2H), 2. a_mas BH{M 69‘(5 ),

Exanplze 4233232 m, 2H), 2.26 (s, 3H), 2.14-1.86 H), 1.8
14- Cycl op 5( 4- m):: (iH- l%'enzm m dg‘go? )2 v17) ! 61( 1 X 1I 1813 (
1- met hvl - ' di n4 vl)- propvll am ne.
Example 14. [4-Cyclobutyl-5-(4,5-difluaro-1 H—benzonmidazol-z-vl)-pvimidin-z-vﬂ-
-(1-methyl-piperidin-4-yl)-propyil-amine.
F
pesges
N.-f
N N\ rg \/\/C/
H
10 MS: mass calcd. for CzsHaoF2Ne, 440.25; m/z found, 441.3 [M+H]*. 'H

NMR (CD3OD): 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), 2.19-2,086 {m, 2H), 2.06-1.94 (m, 2H),
1.90-1.60 (m, BH), 1.40-1.14 {m, 5H),

16  Example 15. [5-(5-Fluoro-4-methyl-1H-benzaimidazol-2-yD-nyrimidin-2-yil-[3-(1-
methvi-piperidin-4-yl)-propvll-amine,

ﬁ[ O

The title compound was prepared from 2-methylsulfanyl-pyrimidine-5-
carboxylic acid methy! ester (Zhichkin, P. et al., Synthesis 2002, 6, 720-722) using
20  methods analogous to those described in Example 1. MS: mass caled. for
CaiH27FNe, 382.23; m/z found, 883.4 [M+H]". "H NMR (CD30D): 8.02-8.85 (m,
2H), 7.45-7.27 (m, 1H), 8.98 (dd, /= 10.1, 8.9 Hz, 1H), 343 (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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M5 (ESI); mass calcd. for C24H32N6, 404.56; m 2 found, 405.3 1MtHr.
1H NVMR (MOOD): 8.32 (s, 1H), 7.41 (d, ci = 6.5 Hz, 1H), 7.17-7.12
(in, IN, 7.05 (d, J =7.3 Hz, 111), 3.39-3.34 (in, 2H), 2.89 (d, J
12.0 Hz, 2H), 2.59 (s, 3H), 2,47 (s, IH), 2.28 (s, 3H), 2.05 (t, ./
11. 6 Hz, 2%3001/11%599((1, J = 12.0 Hz, 2H), 1.67-1.58 201(@1'0@&&]]008216
1.38-1,17 (m 711), 1.02 (dd, J = 7.3, 3.0 Hz, 2H). Exanple 45.

14- Cvcl opropvl-5-(4.5-di net hvl - 1H benzoi m dazol - 2-v1) - pyri m di n- 2-
Y11-1341- et hyl - pi peri di n-4-4-nroDV11- am ne. WO

2007/ 117399PCT/ US2007/ 008216 M5 (ES!): mass calcd. for
C251- 1341\ 15, 418 59; mz found, 419.3 IMH +. 1H NVR (MeOD): 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, = 12.0 Hz, 2H), 2.56-2.42 (m 4H), 2.39 (s,
3H), 2.27 5 (sThespmpeuods it Exanpies 66122 wald) prepared (hinglmethblis7 Hz,

2H), 1. 62655@?&&9@ gs%gegm?fbéazlg Egén_ilde.]l 38-1.16 (m 7H), 1.01 (dd,

J = 7.57
14Cvcl opr SRS (05 ¥
ovri msli nggﬂié%—;_}ﬁef
(ESI'): mass cal cd.

NVR (MeQD):

10.5, 1.5gHzil, ;{ J=73H
1H) , (2039
1.

I-Qmﬁné/l) ProPv1l-am ne. 10M5
, mz found, 423.3 [MtHr. 1H
8.0 Hz, 11- 1) 6.86 (dd, J =
, 2H), 291(d,J:12.1Hz,
(s, 31-1), 2.07 (t, J = 10.8
, 1. 42.3 62 (dd, J = 14.3, 7.4 Hz, 2H),
1.40-1.17 (m 7Hy, 105098(m 2H) . 15 Exanpl e 47.

14- Cycl opr opv1y8: fithst- dquwz@/ﬁssggfmnzﬁ .’@%C}ﬁé%uﬁd 4;@173)%_@6% n- 2-

1H) 7.10 (d, J -

v1143- (1- get hv] - nj per | -amine. SL mass
sled. for """“ an Otiyl-0-f yi-17-henzoimitazol-24)-ypin -v ‘
8.30 (s, 1 -mét id SOV Iaminkt) , 3.36 (t, J = 7.0 Hz, 2H),

20 2.88 (d, J = 115 Hz, 2H), 2.54 (s, 3H), 2.46 (s, 11-1), 2.42 (s,

.03 (t, J 11.0 Hz, 2H), 1.74(d, J- 11.4 Hz, 2H),

3H), 2.27 (s, 3H)
1.66-1.57 (mph2lg1) Sly381. 16 (m. 7H), 1.04-0.98 (m 2H).
)fI:E A h»;}’”\’\/é“’

10 H
M8: mass caled. for CagHasNg, 432.30; mofz found, 433.3 [M+H]'.
Example 18. [5-(4,5-Dimethyl-1H-benzoimidazol-2-v1)-4-propvi-pyrimidin-2-vi]-[3-

1-methyl-piperidin-4-vl}-propyil-amine.
N =N
N f).—'N N'F
N
15 MS: mass caled. for CasHasNs, 420.30; m/z found, 421.3 [M+H]'.

Example 19. [4-Ethyl-5-(5-fluoro-4-methyl-1 H-benzoimidazol-2-yD-pyrimidin-2-vi]-
3-(1-methvyi-piperidin-4-vi}-propyil-amine.

e O

MS: mass calcd. for CaaHaiFNg, 410.26; m/z found, 411,3 [M+H]".
20 Example 20. [5-(5-Fluoro-4-methyl-1 H-benzoimidazol-2-vD)-4-iscpropyl-pyrimidin-
2-vil-[3-(1-methvl-piperidin-4-vl)-propvll-amine.
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WD 2007/ 117399PCT/ US2007/ 008216 Exanpl e 48.

14- Cvcl opropvl - 5- (5-fl uor o- 4- net hyl - 1H benzoi m dazol - 2l y1) -
pyrimdin-2-v1142-(1- et hvl - pi peridi n4-y)-propvl3-amne. M5 (ESI):
mass cal cd. for C241-131FN6, 422.55; niz found, 423.3 (MtHr. 1H 5 NWR
(MeOD) : 8. 380 fadzndrbdp, 7.38 (s, 1H), 7.01 (dd, J = 10. JorfisGootigos2isl- 9,
3.37 (t, J =7.0 Hz, 1H), 2.91 (d, J = 11.9 Hz, 21-0, 2.54-2A3 (m
4H), 2.30 (s, 3H), 2.08 (t, J = 10.9 Hz, 2H), 1.94 (s, 1H), 1.76 (d,
J =12.4 Hz, 2H), 1.68-1.59 (m 21-1), 1.42- 1.17 (m 7H), 1.06-1.00
(m 2H). 10The conpounds in Exanpl es 49-50 are prepared using nethods
anal ogous to those described in the precedi ng exanpl es. Exanple 49.

[ 5- (6- Chl or o- 5- et hv) - 1H benzoi mi dazol - 2-v11-4- et hvl - pvrim di n- 2-
yl1-13-(1-net/hvl - eridin-4-v1)-propvll-am ne. 15 Exanpl e 50.

(5- (4-sChf N1H benzoi azol - 2-v1) - 4- net hyl - Pvri m di n- 2-
v114341 -nme @’n Jpropvi]-amine. d Additional
exanpl es of €enbogi nent's of this I rvention are provided by 20

ety R B G AR o R B AR 2,

exanpl e, Exrdradienent . Métmhﬁsmmamn mbenmmomgmw:ﬁ&-ﬂ}[s-ﬁ-

di hydr at eﬁl ﬂh @E&/d%r -EB[E ég tEgEAE salts of conpounds sel ected from
the grou 17399PC T/ US2007/ 008216

[ 5- (5-Fl uor _4N yl- 1H- benzoi m dazol - 2-y1) - 4- et hyl - pyri m di n- 2-y1H
.§I k

3-(1- . n4y1 prll-amne
[5-(4, 6- 2 y1l) -4-nmet hyl - pyri m di n-2-y1H3-(1-
met hylgi peri di Fl 4-y1)- propyl i-

£15mie?h§: ug;?. ?nmgek%% %i_c‘fﬂg?o(r? ’ﬂ@t’ﬁy p%%éﬁ}zd?‘ﬁ"% 337?)3 W%1 kamlne (
15 4 5- ek € d & ME 3 3 C ; 3 43 1
-rnethyl pb:BSﬁélﬂldlv!fLoVéQmLHrﬂH&' cani ne;

O
. N/
N N é V\/C
H
10 MS: mass caled. for CarHasNe, 364.24; m/z found, 365.2 [M+H]™.

Example 23. [5-(5-Fluoro-1H-benzoimidazol-2«vh-4-methvi-pyrimidin-2-vil-I3-(1-
methyl-piperidin-4-y}-propyl]-amine.

MS: mass calcd. for Ca1HarFNg, 382.23; m/z found, 383.2 [M+H]".
16  Example 24. [3-(1-Methyl-piperidin-4~yl)-propyl}-[4-methyl-5-(5-kriflucromethyl-1H-

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

MS: mass calcd. for CaaHarFaNg, 482.22; m/z found, 433.2 [M+H]".
Example 26. [5-(5-terf-Butyl-1H-benzoimidazol-2-yh-4-methylpyrimidin-2-yvi1-[3-
20 1-methvl-piperidin-4-vi)-propvi]-amine.
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[ 5- (4, 5-D nmet hyl- 1H benzoi m dazol - 2-yl1)-4-nethyl -pyrimclin-2-y1H3-(1

- met hyl pi peri di n-411) - pr opyl kam ne;

[ 5- (4, 6-Di fl uoro-1H benzoi m dazol - 2-y1)-4-nethyl -pyrimdi n-2-y1143-(1

-met hyl . Oi peridiri-4-yl)-propyl]_an ne;

[ 5- (4, 6- Di et bapdraikbsobenzoi m dazol - 2-y1) - 4- mat hyl - pyr i mohiusz@7yikienet h
-(3-(1- nethyl-piperidin-4-yl)-propyll-am ne;

[ 5- (4, 5-Di nmet hyl- 1H benzoi m dazol - 2-y1) 4- et hyl - pyri m di n- 2- A- et hyl - (

3-(1- nethyl-piperidln-4-yl)-propyl kam ne;

(5-(415-Di fl uoro- 1H benzoi m dazol - 2-y1)-4-ethyl -pyrimdfn-2-y)]-[3' (

-nmet hyl pi perld in-4-yl)-propyl kam ne; -

15- (4- Fl uor p-.5- met hyl x 1H- benzoi m dazol - 2-y1) - 4- propyl - pyrirniclin-2-y

1H3- (1- ﬁ/l) propyl | - am ne;

[ 5- (4, 5- Di et NzorT 014 2- WY - 44sopr opyl - pyri nmi di n-2- y1H3- (

1- et hyl pi peri rY:)r opyl Fami

[ 5- (4, 6-D et h%‘#qu- ben 0| m dazol - exl& 44sopropyl - pyri m di n-2- y1H3- (

1- et hyl pi peri I’flﬁ%_ﬂa Wﬁﬂqﬁpﬁf\h 20.30; mfz fOUl"ld 421.3 [M*I'HI

[4 Oyol oy ol 26, - (8- OBloRY- U =rAsthDE A DRk St ok o a- Mk TinSHiRifr bl ] 4
3-(1- rreth peridin-4d-yl)-prop -am_ne;

[ 4- Cycl obtHAEEEL SRR e AIe dazol - 2-y1) - pyrim din-2-y11

43- (1-neth I pi perl d| -4- y1) propya- am ne;
[5-(5- FIu n20|m -2-y1)-pyrimdin-2-y1H3-(1-neth
yl pi peri di n- [4-"QICI obut y1-5-(5-fl uoro-4-nethyl -

H benzgi m dazol yl) p'f/rl m di n 2- ]43 (1-
met hyl - pi peri 1 I
2007}'11938% #5%% ol cII\?s, 412. 210z found, 413.2 [VHH]'.

[ 4-Cycl obuxgmple 271, [5-Hooin4 A Bbiradt AR BBRLD - 2- i

N3- ( 1- net
S E4 g? Mn%&% g@;&gﬂé@%g.

- met hyl plgerldln & -prop | ]-am ne;
(4- Ethyl

-5 or g- thyt - nzoi m dazol - 2-0) - pyri m di n-2-y1H3
- (1- met hyl gl N-\4- i - @m ne;
15- (5- Fl uor o- 4- net hy1- 1H- ben20| mdazol - 2- y1)4 i sopropyl -pyrimdin-2-A

-[3- (et hleYIQ'Rl%% @bf&dd'fd‘?zﬁzﬁﬁs?%bn iz Founﬁé‘%’ 5 {M+£I4‘ met hyl -

H benzoi m_daz
- met hyl pip%s
[5-(1HB
ridin4-yl)- propyQ-am ne;
i dazol - 2-y1) 4 4- ﬁ?f I hpyrl_Imdln 2-y1H3- (1
- met hyl pi p¢g

G %Wg\i@f’

MS: mass caled. for GaghlasFaNe, 450.22; m/z found, 451.2 [M+H]*,
15  Example 28. [5-(4,6-Dichloro-{H-benzoimidazok2-y])-4-trifl voramethvl-pyvrimidin-
2-Y1I4[3-(1-methvl-piperidin-4-yl)-propyll-amine.

MS: mass caled. for CaiH2aClaF3Ns, 486.13; m/z found, 487.1 [M+HT.

Example 30, [5-(4,5-Dimethvl-1H-benzoimidazol-2-vl -4-triflucromethyl-pyrimidin-

20  2-y1-[3-(1-methyl-piperidin-4-vl}-propvil-amine.
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[ 3- (1- Met hyl - pi peri di n-4-yo-propyll-[4-nmethyl-5-(5-trifluoronethyl -
-1- benzoi m dazol - 2- A-pyri m di n-2-yl | -am ne;

[5-(5-tert-Butyl-1H benzoi m dazol - 2- y0- 4-net hyl - pyri m di n-2-y1H3-(1-m
et hyl pi peri di n-4-yl)-propyg-ani ne;

(5- (5- Chl omym honmEtdy| - 1H benzoi m dazol - 2-y1) - 4- met hy| -Hescrispdottoszig- v |
-p-(1- methyl-piperidin-4-yl)-propyli-am ne;

[ 5- (5- Fl uor o-4- net hyl - 1H benzoi m dazol - 2-y1)-4-trifl uoronet hyl - pyri nf
di n-2-y1]-[3- (1-nethyl-piperidin-4-yl)-propyl]-an ne;

[ 5- (6- Fl uor o- 4- met hyl- 1H benzoi m dazol - 2-y1) 44ri f | uor omet hyl - pyri m di
n-2-y1]-13- (1-methyl-piperidin-4- yl) propyl | -am ne;

[ 5- (4, 6- D chljor o- EsG+ benzoi r ni dazol

y1)-4-tri th gmdlrt- 1143(1 met hyl - pi perid
in-4-y1)-pr Rrw\'s}@yll

H benzoi r ni dazolg 2- yl) 4-trifluo thyI pyrim din-2-y1H3- (1-

nmet hyl - pi peri yli-am|l

[5-(5,6-Difl u&ag Tﬁgﬁﬁﬁggl WBFﬁﬂyiﬂe-ﬂ'{ ﬁﬁ*fqulodoﬁﬁ B)[M*bl}*rl i d| n- 2
-y1H3- (1-E
H-benzoi M _cf azal - i .
- met hyl pip& =4- Y1) propy
2007/ 1173‘_99P017OSE 807/ 008216

[ 541H Benz %ot /2 "}};)f:} pyrazi#a=2- y114341- met hyl - pi peri di n- 4-y1) - pr
opyli-am N
[ 5- (4P5- rret hyl-l 1H benzoi m dazoI-2-yl)-pyrazin-2-y1lH3- (1- et hyl - pi pe

ridin-4-y1)- pighydss @éﬂ:ﬁeipr ‘fﬁ"!}é‘?&“‘&r ﬁ?:&iagolp/zzfoyﬁjhﬁﬁﬁ%myﬂl pyrimidin

[ 5-(416- B|s trlfluororret

- 2- y1)-4-rret hyl - pyri m di n-2-yl k[ 3- (1-ne
propyl Fam ne; [ 5- (4-Chl oro-6-ttifl uoronethyl -

) - | - pyriNT di n- 2- A43-

(1- met hyl - ANy 1) - pr opyN—ani ne;

15- (%3 Chl or o- 6-11 uor o- 1H- benzoi m dazof - 2-y1) - 4- net hyl - pYri m di n- 2- y1H
3- (11%et hyl pi M&FineRss criga YorGmplyifablei 428.25; m/z found, 4293[M+H+

[ 5- (5- ChEasa m@er&&m@%@lmémw HERE M iad. bml)-pvmzrn&\;lﬁ% ((11 meth

yIpiperic A[A- [ rP
[ 5- (5, 6- 2-y1)-4-nmet hyl - pyrimdin-2-y1]-(3-(

1-rrethy| i pgridin-4-y1)- propyll-am ne; [544
6Dirret enti dazol - 2-y1)-4-ethyl -pyri mdin-2-y1] 43-(1- net hy

Iplperldln hp‘o - ne;
[ 4- Et hyl-5- (4- ngt hy1-"IH benxoi &Ol 2y1) pyrimdin-2-y1]-[3-(1-net
hyl - pi per| di n4-y1) - propyli-arnikne;

Step A; 5-[3-(1 —Methvl-pmendm-zi-vl)-pronvlamino]—nwazine-2-carboxvlic
15  acid methyl ester. A solution of 5-chloro-pyrazine-2-carboxylic acid methyl ester
{1 equiv.} and 3-(1 -methyl-piperidin-4-yl)-propylamine (1.1 equiv.) in MeOH {0.25
M) heated at 100 °C in a sealed tube for 4 h, The mixture was cooled to rt and
concentrated {o give a crude product which was purified by FCC,
Step B; 5-13-(1 -Methyl-piperidin-4-v)-propylamino]-pyrazine.2-
20  gcarbaldehyde. A -78 °C solution of 5-[3- (1-methyl-ptpendln-4-yl)-propylammo]-
pyrazine-2-carboxylic acid methyl ester in DCM (0.1 M) was freated with
diisobutylaluminum hydride (1 M in hexanes; 1 equiv.) dropwise. The reaction
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(4- Cycl opropyl-5-(4-net hyl -

H benzoi m cl azol - 2-y1) - pyri m di n- 2- y1H3- (1- et hyl pi peri di n-4-y1)-prop
yl kam ne;

[ 4- Cycl opropyl-5-(4, 5-di net hyl- 1H benzoi m dazol - 2-y1) - pyri m di n-2-y1H
3-(1- net hywo pioperrssdi n4-y1) - propyl j - am ne; PCT/US2007/008216

[ 4- Cycl opropyl-5-(6-fluoro-4-nethyl-1H benzoi m dezol - 2-y1) - pyri m di n-
2-y1143- (1- methyl -piperldin-4-yl)-propyll-am ne;

(4- Cycl opropyl-5-(4, 6-di methyl -11-1-benzoi m dazol -2-yl1)-pyrimctin-21
1] -[3-(1- nethyl -piperldin-4-yl)-propyli-am ne;

[4 Cycl opropyl -5-(5-fl uoro-4-net hyl - 1H benzoi m dazol - 2-y1) - pyri m di n-

| k[ 3-
5 (6: on I%’fzﬁbhﬁémﬁﬁi’%@‘%?ﬁ%?ﬁ%‘ﬁi@*‘%“ﬁ% 5% Nohoon erdidipied,

113- (1- n¥tthMe@riperiC, qnd_spid. agy vaﬁfﬂ%w@ﬁaﬁfafe The mixture was
[5-(4-Gnl @mreecﬁvlgahﬂmmbrymmmmayéfe%@ Stated.y the 6rg"mchmye:Wéé el n- 2-y1]

3-(1- I d I t
Bi ndi ng AQLERPCARE E&%Ian%é‘wfﬁ%ﬂ%@aﬁ%g@%ﬂ iR Y 5P SR s
cel | s r $§@fAvitieiut furtereutifieatsnent | y transf ect ed wi t h pH4R and 5
160 t I I r I
Jor uti on, - sor a8 o4yl e umisiest i BetB5 S Emeorad:  on
(1000 r pnthoserdeﬁ}:rib@ém Example dn StemEr Bars2e fraprodidsythh title gemippand.o MSaf
t he cell %g%ﬁ'ddnf‘%%%%#ﬁg%3%w°a“@%§éﬁ‘ﬁ Hssue honogeni zer

for 10 sec was centri at l1000 rpmfor

6 mn at & XA DIENeft, o Pyt .'.nv' b H i) ; : 4
at 201(900;_@93;1;104_35?% @%_éﬁm—é C. The fi naI peI | et was resuspended in
50 MM Tris-HCGl. Ce menbranes were incubated with 3H histam ne (5-70

nM in the p esefce lQr absence of excess histamne (10)000 rtM.

I ncubati on r% tenperature for 45 m n.- Menbranes were
harvested b d f r at VWhat man GM filters and washed 4
times with 16 icd-cold SOW. Filters were then dried, m xed
with scintillant and counted for-rtadi oactivity. SK-N-MC or COS7 cells

e]>c< ]E)r essi ng huniing titke sbapoord ¥hé premepd asinganethods dnbiogbes tuthess hF
t
0TI 0Y BhadR e fl BET RO TR T SIS B obY P 20°

presence éTgﬂe[M‘f‘bﬁs concentrat i ons of inhibitor or conpound to be 20
testegy For conpetition binding studies using 3H histam ne, K1 val ues
were cal cul ated, based on an_experinentally determ ned KD val ue of 6
nM and a |i ganfhe BARERHRGS [ndrxasrples ﬁﬁ/r50a‘e@|@rmpﬁgreddmngmeﬂm§ng and

WH. Pr usaﬁéfog&@wmmseBaa@mqhtﬁ@afeceaﬁgmn?&w 3108 (1G0)/ (1
aLy(KD)) !

[l l- _.‘.-

rounded t rirhﬂum St 1-1-ﬁeth i M@Ilﬂ Fi(ﬁTéUSZOO?/ 008216 Tabl e
1.

20
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MS (ESI): mass calcd. for CasHzrN7, 389.51; m/z found, 390.3 [M+H]™. 'H
NMR (MeOD}): 8.65 (s, 1H), 7.89 (dd, J = 1.3, 0.5 Hz, 1H), 7.72 (dd, /= 8.3, 0.5
Hz, 1H), 7.57 (dd, J = 84, 1.5 Hz, 1H), 3.43 {, J = 6.8 Hz, 2H), 2.89 (d, J = 12.1
Hz, 2H), 2.62 (s, 8H), 2.28 (s, 3H), 2.05 {t, J = 11.8 Hz, 2H), 1.76 (d, J = 11.3 Hz,
5 2H), 1.66 (id, J=14.7, 7.5 Hz, 2H), 1.30 (m, 5H).
Example 37. [5- i

methyvi-piperidin-4-vi)-propvil-amine.

HFt ;_N\H“\_C —

MS (ESI): mass calcd. for CaaHaoNgO, 394.52; m/z found, 395.3 [M+HT. H
10 NMR (MeOD): 8.45 (s, 1H), 7.46 (s, J = 8.8 Hz, 1 H), 6.90 (dd, J = 8.8, 2.4 Hz,
1H), 7.09 (s, 1H), 3.85 (s, 3H), 3.42 {t, J = 7.1 Hz, 2H), 2.88 (d, J=11.9 Hz, 2H),
2.56 (s, 3H), 2.27 (s, 3H), 2.03 (t, J = 11.7 Hz, 2H), 1.756 (d, J = 12.7 Hz, 2H), 1.66
{td, J=15.0, 7.6 Hz, 2H), 1.38-1.20 (m, 5H).

15

MS (ESI): mass caled. for Ca2H26CIFaNg, 466.94; m/z found, 467.2 [M+H]",
"H NMR {MeOD): 8.55 (s, 1H), 7.83 (s, 1H), 7.55-7.53 (m, 1H), 343 (t, J= 6.9 Hz,
2H), 2.88 (d, J = 11.8 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 38. [5-(5-Chlorg-6-fluorg-1H-benzoimidazol-2-yi}-4-methyl-pyrimidin-2-
VI={3-(1-methyl-piperidin-4-vl)-propvi]-armine.

oo,
N

I

N_-...
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MS (ESI): mass calcd. for CoqHasCIFNs, 416.93; m/z found, 417.2 [M+H]".
TH NMR (MeOD): 8.48 (s, 1H), 7.67 (d, J= 6.6 Hz, TH), 7.44 (d, J = 9.3 Hz, 1H),

. 342 (t, J =7.0 Hz, 2H), 2.87 (d, J = 11.8 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),
1.41-1.16 {m, 5H).
Example 40. [5-(5-Chlora-1H-benzolmidazol-2-

methyl-piperidin-4-vi}-propvil-amine.

e,

MS (ESI): mass calcd. for Cz4H27CINg, 398.94; m/z found, 399.2 [M+H]". "H
NMR (MeOD): 8.49 (s, 1H), 7.58 (d, J = 1.8 Hz, 1H), 7.55 (d, ./ = 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).

Dichloro~iH-benZoimidazal-2-

MS (EBI): mass caled. for Cz21H2sClzNeg, 433.39; m/z found, 433.2 [M+H]".
"H NMR (MeOD): 8.50 (s, 1H), 7.74 (s, 2M), 3.43 (t, J = 7.1 Hz, 2H), 2.93 (d, J =
11.6 Hz, 2H), 2.58 (s, 3H), 2.31 (s, 3H), 2.11 (t, = 11.3 Hz, 2H), 1.78 (d, /= 12.4
Hz, 2H), 1.66 (m, 2H), 1.33 (rm, 6H).

Tz =7
I
z

Z

T
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MS (ESI): mass calod. for CagHasNe, 406.68; m/z found, 407.3 [M+H]". 'H
NMR (MeOD): 8.36 {s, 1H), 7.12 (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 (¢, J = 11.8 Hz, 2H), 1.66 (dd, J = 14.4, 7.2 Hz, 2H), 1.26 {m, 8H).
5 Example 43. [4-Ethyl-5-(4-methyl-1H-benzoimidazol-2-yl}-pyrimidin-2-yl}-[3-(1-
methyl-piperidin-4-yh-propyll-amine.

Cr

_.N>_
NH
N

‘W_CN_

ITZ 2

MS (ESI): mass caled. for CosHazNe, 392.55; m/z found, 393.3 IM+H]". H
NMR (MeOD): 8.39 (s, 1H), 7.41 (d, J = 7.7 Hz, 1H), 7.15 {t, J = 7.7 Hz, 1H), 7.05
10  (d,J=7.3 Hz, 1H), 3.44 (t, J = 5.2 Hz, 2H), 2.88 (s, 4H), 2.58 (s, 3H), 2.27 (s,
3H), 2.03 (£, 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).

3-{1-msethyl-piperidin-4-vl}-propvll-amine.
PulyS
4—NH
N \ N
H N—

15
MS (ESI): mass calcd. for Cz4HszNs, 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), 247 (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
20 (m, 2H), 1.38-1,17 (m, 7H), 1.02 (dd, J = 7.3, 3.0 Hz, 2H)

vll-[3-(1-methvl-piperidin-4-y))-prapvil-amine.
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=N
T
N
O
MS (ESIy: mass caled. for CasHasNe, 418.58; mfz found, 419.3 [M+HJ". *H
NMR (MeOD): 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), 2.36 (s, 3H), 2,27
5 (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}, 1.88-1.18 (m, 7H), 1.01 {dd, J = 7.5, 3.1 Hz, 2H).
Example 48. [4-Cvclopropyl-5-(6-fluoro-4-methvl-1H-benzoimidazol-2-vl}-

L2

Iz

10 MS (ESI): mass calcd. for CasHaFNe, 422.55; m/z found, 423.3 [M+HT". 'H
NMR (MeOD): 8.32 (s, 1H), 7.10 (d, J = 8.0 Hz, 1H), .86 (dd, /= 10.5, 1.5 Hz,
1H), 3.36 (t, J = 7.3 Hz, 2H), 2.91 (d, J = 12.1 Hz, 2H), 2.59 (s, 3H), 2.48 (s, 1H),
2.29 (s, 3H), 2.07 (t, J = 10.8 Hz, 2H), 1.76 (d, J = 12.8 Hz, 2H), 1.62 (dd, J =
14.3, 7.4 Hz, 2H), 1.40-1.17 (m, 7H), 1.05-0.98 {m, 2H),

15  Example 47. [4-Cyclopropyl-5-(4.6-dimethyl-1H-benzoimidazol-2-y)-pyrimidin-2-
¥i-[3-(1-methyi-piperidin-4-yl)-prapyll-amine.

.

MS (ESI): mass caled. for CasHasNs, 418.59; m/fz 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),
20 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 (1, 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).

P

<
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I nvention has been illustrated by reference to exanples, it is
understood that the invention is intended not to be limted to the
foregoing 5 detailed description.

10
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Example 48. [4-Cvclopropvl-§-(5-flucro-4-methyl-1H-benzoimidazol-2:y1)-
pyrimidin-2-vil-[3-(1-methyi-piperidin-4-vI}-propvil-amine.

gesse

MS (ESI): mass caled, for CosHatFNs, 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, TH), 8.37 {&, J
=7.0 Hz, 1H), 2.91 (d, J = 11.9 Mz, 2H), 2.54-2.43 (m, 4H), 2.30 (s, 3H), 2.08 (t, J
= 10.9 Hz, 2H), 1.94 (s, 1H), 1.76 (d, J = 12.4 Hz, 2H), 1.68-1.59 (m, 2H), 1.42-
1.17 (m, TH), 1.06-1.00 (m, 2H),

L

P4
z
({I

N—

The compounds in Examples 49-50 are prepared using methods
analogous o those described in the preceding examples.

Example 49. [5-(6-Chloro-8-methyl-1 H-benzoimidazol-2-vl)-4-methvl-pyrimidin-2-

yI-3-(1-methyl-piperidin-4-yi}-proovil-amine.

N =N
:@: b Wy
Cl N

N
H N—

Example 50. [5-(4-Chloro-8-methvi-1 H-benzmmldazol 2-yl)-4-methvl-pyrimidin-2-

Additional examples of embodiments of this invention are provided by
hemitaitrate salts of compounds of Formula (1) and by hydrates, such as
monochydrates and dehydrates, of compounds of Formula (1), For example,
embodiments of this invention include monohydrates of, dihydrates of, andfor
hemitarirate salis of compounds selected from the group consisting of;
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Clains 1. A chemcal entity that is a compound of Fornmula (1): N
X1lrX2 P6 R N-rtit Leon. wherein each of 1114 is Independently

H,  Cnailcyl, 02.4al kenyl, C24al kynyl, phenyl, -CF3, - 00F3, -CN,

hal o, -NO2, -S02Cl4al kyl, -C(0)Cl4allcyl, -C(0)phenyl, -C(0)NRolib,
-C2H, or aV¥P3EAIE® wherein Ra and FLO are each i ndepReRfesz0075p08i6
Cl4al kyl, or C3.7cycloal kyl; one of Xi and X2 Is N and the other is
C-Ro; where 190 15 H, nethyl, hydroxyethyl, dinethylam nonethyl,

et hyl, propyl, isopropyl, -CF3, cyclopropyl, or cyclobutyl; nisi or
2; Zis N CH or C(Cl4alkyl); Reis H C _eal kyl, or nonocyclic
cycloal kyl; 198 is H or Cl4alicyl; AD and 1910 are each | ndependently

Hor G." I%’(Wllior‘érﬁdﬂﬂﬁlymHfbmhiﬂliklaiql-Zayiplﬁaﬁétnﬂq;yrinﬁaﬂgcy@f@fpt abl e
do

salt of caig EdifE b .or. a hydrate of a conpouh
i 3mu!IB gg'?%?)}ﬁéafs defined In claim1, wherein each

For mul & (k)h % A ﬁ_?em cal ent]
of RH is [HibBiaeHHbertRoimigrzokey)-dmetii-pyrisnidng-y]{EFBmeteH,
fluor, chpipedidirneyhorysaraame:. or benaoyl,
[5-(6-Fluoro-4-rnethyl-1H-benzoimidazol~2—y¥)-4—methy!—pyrimidir:—2-yl]-[3—(1-
methyl-piperidin-4-yl}-propyi]-amine:
[5-{(4,5-Diffuoro-1 H-benzoimidazol-Z—yl)-ﬁl—methyl-pyrimidin-2—yl]—{3-( 1-rethyl-
piperidin-4-yl)-propyll-amine;
[5-(4,5-Dimethyl-1 H—benzoimidazol-z—yl)—4-me’chyl-pyrimidin-2—yl]—[3—( 1-methyl-
piperidin-4-yl)-propyl]-amine;
[5-(4,6-Difluoro-1 H-benzoimidazoI—2—yl)-4-methyl-pyrimidin-2—yl]—[3—{‘l-methyl-
Piperidin-4-y)-propyl}-amine;
[5-(4,6-Dimethyl-1 H-benzoimidazol-2-yl )-4-methyl-pyrimidin-2-yl]-methyi- [3«(1~
methyl-piperidin-4-yl)-propyl]-amine;
[5-(4,5-Dimethyl-1H-benzoimidazol-2-yi)-4-sthyl-pyritidin-2-yll-methyl-[3-(1-
methyl-piperidin-4-yl)-propyl]-armine;
{5-(4,5-Difluoro-1H-benzoimid azo[—2—yl)-4~ethyl-pyrimIdfn-2~yl]-{3'-(1 -methyl-
piperidin-4-yl)-propyi}-amine;
[5-(4-Fluoro-5-methyl-1 H-benzoimidazol-2-yi}-4-propyl -pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propylJ-amine;
[5-(4,5-Dimethy!-1 H-benzoimidazo!-z-yi)nti-isopropyl-pyrimidin-2~yl]-{3-(1-methyl-
piperidin-4-yl)-propyl}-amine;
[5-(4,6-Dimethyl-1H-benzoimid azol-2~yl)-4-isopropyl—pyrimidin-2-yl]-[3-(1 -methyl-
piperidin-4-yi)-propyl]-amine;
[4-Cyclobutyl-5-(4,5-dimethyl-1 H-benzoimldazoI-2-yl)—pyrimidin~2—yi]-[3-(1 ~methyl-
piperidin-4-yi}-propyll-amine;
[4-Cyclobutyl-5-(4,5-difluoro-1 H-benzoimidazol-2-yl)-pyrimid in-2-yl-[3-(1-methyl-
piperidin-4-yl}-propyll-amine;
[5-(5-Fluoro-4-methyl-1H-benzoimidazo t-2-yh)-pyrimidin-2-yl]-[3~(1 “methyl-
piperidin-4-yl}-propyll-amine:
[4-Cyclobutyl-5-(5-fluoro-d-meth yl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1~
methyl-piperidin-4-yI)-propyl}-amine:
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3. Achemcal entity as defined in claiml, wherein X2 Is N. 4. A
chem cal entity as defined in claiml, wherein X1 is N 5. A chem cal
entity as defined In claim1, wherein Bois H nethyl, ethyl, CF3,

| obutyl. 6. A chemical entity as defined in claim

cycl opropyl cyc
1, V\herein%qyﬁ?& methyl. 7. A chenical entity as 'dSfYSAUEPEHS

claiml1, wherein ais 1. 8 A chemcal entity as defined In claim1,
wherein Zis Nor CH 9. A chemcal entity as defined in claiml,
wherein Z Is CH 10. A chenmical entity as defined In claiml1, wherein
R8 Is H nethyl, et hyI propyl, Isopropyl, cyclopropyl, or

cyclobutyl . 11. A chem cal enti as defined in claiml1, wherein R6
is Hor rré‘l—ﬁ?wobyylﬁﬂ‘l&ém%byl-%ﬁbengoim@iazer-z-wad:yrimiﬁhea-yﬂ-m-(mm-n
19815 H. bﬁnenﬁlrﬁhw BBhiifey as defined in claim1, wherein R8 and

Ri H th 14. A ch | tity

def i ned" | ek e ﬁﬁ BeTroTiS R ) eV 2 5 sl

eﬂtlty fispttﬁradnﬁd-yi)rpr?bﬁ].mmne wherein 1911 is HRIOIr methyl. 16. A

chom cal - EREUNSBA N Rel M b reoaamia P e westhvt 4.

met hyl - 1Bipebidineéiviitmrapd]-arize; yI)- 4- nmethyl- pyrimdin-2- y1]-(3-(I-
t hyl

154”6 o foRE e el A B B2 s sqpromy ey AL B 3. 0

met hyl - pl mﬁthﬂrmperﬂt) Ao bpsppidaimineg; [ 5- (6- Fluoro- 4- nethyl- TX-

glegégl i g%g;‘h 5. %ﬁﬁ/{a gilﬁﬁé]%umﬂ%%l"ﬂ-ﬂb Byrididitbyidat rﬂ&hw'

[ 5- (4, 5- DPIA 8 RS@H%PW?%zol 2-y1)-4-nmethyl - pyrim di n-2-y1143- (1

- et hyI p[aaem-mehzénmﬂézcﬂlzoﬁyhimﬁ IBarimidin-2-yi}-[3-(1-meth
[5- (4 DB IR B Denzol ¢ ey S ARt piperidin 4y o-
nmet hyI yl) pr opyl Fam ne;

[ 5- g 4I 6- 0[5—[515hmd—Hﬂ-Mnnddaaleﬂ-ny%b?ghp(iﬁmgugpwqﬂaul(wrﬁfwy1H3 (1-
et am ne; et

benz)cl)l m dgg:’% |8gi-i‘-¥¢ Mégylﬁre'?] pyri m di n- 2- A- met hy143y0-

net hyl - pi [Feti- Meﬁh}dWMMWWOM-MEWF6455Hﬂ®rmW4 H-

1H benéol LA Placol b Aoy L2 y ARG - 2+ A-methyl-P- (1- methyl -
pi peridin

[5- (4, 5- dﬁ'(%t?)mg &P ﬁ@r&%%@ﬁ%@' %yiﬁjmahmlmwmmng-nﬂnﬂi fﬂ~mejvlﬁ$- (1-me
t hyl - pi p%ipéhﬁﬁ#—%)pr@;ﬁ;ﬂpyﬁ]k@m ne; [6-0- Fluoro- 5-methyl- |

glegzﬂ m ﬁﬁ:ﬁ@ gp%;r%-ztdaﬁﬂlyl—gH,Otﬁ@zghdgzéﬂz% g-mgthgrilpy?:mldlun-zﬁlt] [31 (1-
methyl-piperidin-4-yl)-propyli-amine;
[5-(8-Fluoro-4-methyl-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimid in-2-yl]-]3-
(1-methyl-piperidin-4-yl)-propyll-amine;

[5-(6-Fluaro~4-methyl-1H-benzoim idazol-2-yl}-4-trifluoromethyl-pyrimidin-2-yl]-[3-
(1-methyl-piperidin-4-y)-propyll-amine;
[5-(4,8-Dichloro-1H-benzoimidazol-2-yi)-4-trifluoromethyl-pyrimidin-2-yi-{3-(1-
methyl-piperidin-4-yl)-propyll-amine;
[6-(4,5-Dimethyl-1H-benzoimidazol-2-yl)-4-trifluoromethyl-pyrimidin-2-yl]-[3-(1-
methyl-piperidin-4-yl)-propyll-amine;

I5-(5,6-Difluoro-1H- -benzoimidazol-2-yl}-4-trifluoromethyl-pyrimidin-2-ylJ-[3-(1-
methyl-piperidin-4-yi)-propyi}-amine;

[6~{4,5-Difluoro-1 H—benzoamldazol-z-yl)-4-xsopropyl-pyrimldln-2—yl] ~[3-(1-methyl-
piperidin-4-yl}-propyll-amine;
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(5-(4,5- Dinethyl- 1H benzoi m dazol- 2- yl)- 4- Isopropyl-

pyrinfdin- 2- y11-[3-0- nethyl- piperldin- 4- yl)-propyl kam ne;

[5-(4,6- Dinethyl- 1H benzoi m dazol- 2- yl)- 4- |sopropyl-

pyr | m dl n- | k[ 3-0- methyl- plperldin- 4- yl)-propyllenne;, [4-

Cycl obut yl "B‘?T‘% 2 1+ benzol mi dazol - 2- ye-pyrim clBCHUS2067/008216

y11-13-0- nethyl- piperidln- 4- ylypro- pylkamne; [4- Cyclobutyl -

5-(4,5- difluoro- 1H benzoi m dazol- 2- yl)-pyrimdin- 2- ylk[3-(1-

nmet hyl - piperidin- 4- yl1)-propyl kam ne;

(5 (5- Fl uor o- 4- net hyl - 1H benzol m dazol 2 y1) - pyrim di n-2-y1H3- 0- net hy
- pi perl din- 4@/1) propyll-amne; [4 - fluoro- 4- nmethyl- 1

H- benzoi dPdtiF&enzoimidazqlg- ﬂi-Phtazm?-p;ﬂ (hmthmpendm-4~yl}propyll amine;
pi peri di 3544&m&mﬂu1wﬁbnan;mid%zopz.gl)ﬁk§ﬂﬁ—z—y5_’r M1ﬁnetﬂynabéﬁdm-41ﬁ)-
benzoi m dazol yl) pyri m din- y1143- - piperldin-
y1) - pr opyrRRyir-am

(5- (4,5 @-r(natslfmé-trlﬂthdwmémwm Elamizo&ﬁ:aézdl-aayl?myhemyhﬁwﬂn@idlﬂrﬁwﬁi41 met

hyl 4- Eth -
me gt - TRe e I Bbos B RiRe  ial he 2- ya) 43 (1 et hyl -
pi peri dl @{Wewyzﬂsﬁmyhéthwpmpmm{%ylx -propilantnol-phrimiginksA/ -1 H-

benzolm -pyrimdin-2-y1].[3-0 -
mat hyl - gerl Hﬁdé%ﬂeé da??@f)' am ne,

[ 4- Met hy [S45-Methenh bﬂnzgmd@z%%ﬁm@hyligynpwm@-ﬂl-ﬁ&@-m}hﬂe 0- et

Eﬁlls Pi pergighriay borBhRshikeH ne; I[5_ ((j! ,. ol g

410egf8:0 -1?51 gz%[q{g & tr?ﬂuorometnglwi R benzoimidazol g—yl} —methyr{-%gfrt%udirﬁ) I2Py?]r[|3-l "

(5- (5- Fl YomaethikgipaithaidRpRipyd-andihe;4- met hyl - pyri m di n-2-y1143- (1- net

Vb 8S{i%%%ﬁ%ﬁﬁyﬁu&éy{@%%mx%gpﬁaaﬁ% ety Bl ety

{g)igy'[l mlmhrmn—ﬂ-yl)yﬁrbayﬂﬂmme , > yLHG-
er r

1- met hyl ;5?6 dj]r j‘?’ P’%’ pr opé%? Pé%"w—p W#’zﬁw -rfi%fhpk 4

benzoi mi mldsrzwﬂ))pronyﬂ pedtsil - pydmidin- 2- ylk[3-(1-

et %ilmp 845, sdiuaj.;éraﬂmﬂts&r&emhag% -4[rﬁeﬁg§?ﬁwg{ngz-§ﬁ}3-@ - 1H

met hyl - ﬁi&%ﬂ’m‘ﬁyﬂ ProRYI-BrHISi g- ani ne;

[5 (6-Fl W@G%iﬁﬂﬁ%%ﬂ-bbﬁﬁiﬁﬁﬁdibm lé-8th rl;)yrﬁmhlnti ?gi[@gﬁmatﬂgmyri md

1H- bglnzK%'éﬁ"ﬁié{} Wi pé.ggﬁzrl dl n 4-y1) - prcpy 3 am ne; ohl or o-
trifl uor mm45@memyun hktﬂaqzb]miﬁaz@gg_ﬂpbmm_p%% Jh-retndipipestind | -

am ne; %ﬁgﬁ? ﬁ)l ‘5 1H benzoi m dazol - 2-y1) -
4tr|fluor §f gﬁlmdanylHBOrrethyl plperldln4y1) propyli-a
m ne; [ 545 yelopmii-tdrtonstivi-1Hdrenabinidazbi2-2)-pydmidin-2yi{3-{onmtewhy | -

d | dln-4-y1 |
F%rerSn 1'1l'ﬂ)|u?erbﬂ'ir£&§ﬁ)q3rogﬁi chﬂazp pgrl 1) n4 |go;)2p%0py Ir?m S?n yl)-(3-
Y

0 - met hy[4-syslopranvho44Hr dmeibxlt}lérhﬁn@lm[c@zg -pyrtmrdrn*2-yi]~[3-(1-

H Benzoi mﬁéiﬁgcﬁ,p&mﬂ_h,ﬂypmm_%mém 0- et hyl - pi per | di n-4-y1)-propyl k
am ne;

[ 5- (415- BHCIRprerylSHEHorfdasthvi-Skpepzoiidszal2aiayrimidine2-¥i{3n1- pi p
er i di n- 4-rfethylaiyericimidng)-propgj-aptiag;maceut i cal |y acceptabl e salts

thereof. 1y cyclopropyl-5-(4,6-dimethyl-1 H-benzoimidazok-2-yl)-pyrimidin-2-yi]-[3-(1-
methyl-piperidin-4-yl}-propyl]-amine;
{4-Cyclopropyl-5-(5-flucro-4-methyl-1H-benzoimid azol-2-yI}-pyrimidin-2-yi}[3-(1-
methyl-piperidin-4-yi)-propyll-amine;
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18. Achemi cal entity as defined in claim1, wherein sal dch ernical
entity is aconpound of Forrmula (1) orapharmaceutically acceptable
salt of said conmpound of Formula (1). 19. A pharnaceuti cal
conposition for treating a disease, disorder, or nedical condition
medi at ed byVhPWTATHe 144 receptor activity, conprisi mETas2ehhmeis ve
anount of at |east one agent selected from conpounds of Formula (9:
wherein each of R14 is independently |-, C24al kenyl, 024alicynyl,
phenyl, -CF-s, - OCF3, -ON, halo, -NO2, -0014al kyl,-8(0)07. 4al kyl,
-80201.4a|ky| C(0)014alkyl - C(0) phenyl, -C(0)NRaFt b,

- CO2CL. 4al k or -N|kb||bf wherein Fe and Rb are each

| ndependéﬁr&gﬁh@mcﬁm&ﬂ% 1}-benrgoimitiazol2-y e ipthyl-pyrimioin-X4d8d1X2 i s N

and the @,t;émy[sp,geﬁmn bfbp@]gm@m af@t hyl, hydroxynet hyl,
| SO ropyl CF3,

dl et hyl
cycl op)r/ozg%‘?% 1l'hb%@qumgﬂagol-&-ybg-meﬂm-pyr@md(q Byt ; R6 s

H C. 1. 6ahdthill-piperidindogy plopgilesheal I cyl; Re Is Hor tmalkyl; R9 and
Ri o are each independently H or Omal kyl; and R11 is Nor O'_ttal kyl ;

pharmaceutically acceptable salts of corrpounds of Formula (I), or a

hydr at e @Elag_c_e!n’_fMof For mul a (I) 20. A phar maceut i cal

conposi t ip@hh; FA Ieast one agent is

sel ect ed™ e JOT 0= 4 FERZ OFM dazol - 2-y1) - 4-

met hyl - pyri rrf‘-‘" G-opllx PBCPJ_S? aﬁishyére tmn]sianﬂpl Itt'ﬁﬂéfe&bﬂe)d-\piﬂopb‘ihk @ ne;

5- 8- B d J-(3- 0
5.0 otates sy Sdf b A A
benzoi mi E2HPEE 2"'&9‘5& HageRer an W”%ﬁﬂ by centrifugation (A&08ypm, 5 min).

pi peri dn%ﬂyﬂe}mbfﬁﬂéﬂv@@ﬁ?@pared b homoogemzatlon of the u;ei!t rﬁeéllet 1n220 W 0. e

E ﬁyl( 4p:5pg'P vﬂtwifosr?rﬁﬁbgﬁg%ﬁpwgge%zer for 10 sec at }'/ugh $peed,
[ 5- (4, 5- Honmdeylatel Wab eaaivifugedieatol00D-t i) fof 5 MRt WP, | Phel bipedmtail 2- (1-
5 (10 sPlyREitheh Boraledl RS BEMAR IS 20 000, g g0 iy ot 47 oo - (3. 0
- met hy| - Pelstvas iesusgerdegio 59| mMeaTisidCL] Sell hebrbrBhe® eyd inklidated with
|b Srﬁohmﬁ?@r‘ O@ﬁ%‘}gﬁﬁﬂx the gres@ngela 0 2bd ln‘f:gec}f rc]axl:éss?)hlgt]émqﬁé ? A 0 (IJ Pet
nivl). Incubation ocetrred at room temperature for 45 min. Membranes were
harvested by rapid filiration over Whatman GF/C filters and washed 4 times with
15 ice-cold 50 mM Tris HCL. Filters were then dried, mixed with scintillant and
counted for radioactivity. SK-N-MC or COS7 cells expressing human histamine
Hq receptor were used to measure the affinity of binding of other compounds and

their ability to displace 3!—l-liga\ru:! binding by incubating the above-described

reaction In the presence of various concentrations of Inhibiter or compound to be
20 tested. For competition binding studies using 3H—his.tau'nirse, K; values were

caiculated, based on an experimentally determined Kp value of 5 nM and a ligand

conceniration of § nM, according to Y.-C. Cheng and W.H. Prusoff (Biochem.

Pharmacol. 1973, 22(23):3086-3108): Ki=(ICsel/(1 + ([LJ(Kp)). Results for the

compounds tested in this assay are presented in Table 1 as an average of results
25 obtained, and rounded to the nearest 10 nM.
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[5-(4,5- Dinethyl- 114- benzoi m dazol - 2-yl)-4- ethyl-

pyri m din-2- Amet hy143- (1- methyl - piperidin- 4- yl)-propyll-am ne;
[5-(4,5-Difluoro-1H benzoi m dazol - 2-yl1)-4-et hyl -pyri m di n-2-y943-(1-m
et hyl - pi perddin:-A: %0 propy9-am ne; [5-(4- Fluoro- 5-nethyl- 1H

benzoi mi daz%lg}ﬁogﬁ;’é?%- prop* pyrimdin- y1]-(3-(1- met H‘E/WY’USZB?"Q@PF% n-
4- yl)-propyqg-am ne; [5-(4,5- D nmethyi- 114- benzoi m dazol- 2- yl)-
4- isopropyl- pyrimdin- 2- yi)-[3-(1- nethyl- piperidin- 4-

y9- propylJ-am ne; [5-(4,8- Dinethyl- 1H benzoi m dazol- 2- yl)- 4-

| sopropyl - pyrimdin- 2- ya-[3-(1- nethyl- piperidin- 4-

y1l):propyl kam ne; [4- Cyclobutyl- 5-(4,5- dinethyl- 114-

benzoi m dezol - 2- yO pyrimdin- 2- vy ?J!IIB-']( 1- nethyl- piperidin- 4-
yl)-propyij-amne; [4- CEX obhigli fl uorogx H b Pi m dazol - 2-
yl)-pyrimdin- 2- yl K3-( met h% - piperidin- 4- %1 -pro- pyi kam ne;
(5- (5- Fl uor o- 4- et hyl - | N- benzoi fii dazol - 2- y3B- pyr 8#@i n- 2- y1K3- 0- net hy
| - pi perl din-4-y1)-propyl l2an nej+ i9 NT

(4- Cycl obutyl -5-(5-fl uor?tg4- met Ilyl -1H benz%i m dazol - 2-y0- pyri ni di n- 2-
y1K3- 0- et hyl - pi peri di n- 4= y0- pr opyl kani ne; “P4- Pobut yI -~ 540-

di met byl - 1H benzoi m dazbl - 2-1YyO pyrim dpg- 2- ¥ k[ S-(1- methyl -

pi peridin- 4- yl)-propyl]gam ne; '

[ 5- (4, 5-Di nmet hyl- 1H benzol m dazg] -2-y0-4- p‘?%pyl - ﬂﬁpi mdln-2-y1J-P-(1
-met hyl - pi peri dl n-4-y1) - § opyl | t&ni ne; [4-2§t hyl -56-(5- flu oro- 4-
met hyl - 1H benzoi m dazoly 2- ﬁ% pyri m di B4 2- y1fzf [3-(1- nethyl-

pi peddi n- 4- 90- propyl kar.ni ne; -(5-

Fl uor o- 4- net hyl - 1H benzol8ri daz A9 2- yl) - 4-i3%propyld pyri nfdi n-2-y1H3-(
1- net hyl - pi peri di n-4-y1) goropykhkgm ne; 2 13

[ 4- Met hyl - 5- (4-met hy1- 1H. benzoi m ci azol -2-yq)-pyri mdln-2-ylI-D(1-ne
t hyl - pi peri di n-4-y1) - pr opy| FanfA@: 27 92

[ 5- (11- 1- Benzoi mi dazof - 2¢4/1) - 4z3g@t hyl - pyri4g di n- %—2y1IVB- (1- met hyl - pi pe
ridi n-4-y0-propyl Fam ne;

[ 5- (5- Fl uor o- 1H benzoi mi Hzol -2990- 4- mat hy29 pyri ®Bdi n- 2- y1MB- 0- net hyl
- pi peridin-4-yl1)-propyl It3am nea3@S- (1- Metgyl - phgeridin- 4-
yl)-propylMd- methyl- 5-(5- trjifluoronethyl- 1H Dbenzoi m dazol - 2-
y1)-pyrimidin- 2- yl kamf#ﬁ; folto 31 230

H-benzoi m dazol - 2-y1) - 4-t8et hyl 2¢yri m cl i n-32- y1Mgy Qg

- et hyl - pi peri di n-4-yO0- pyl Lne; p-p- Chloro- 4- nethyl-1H
benzoi ni dazol - 2-yl)-4- p{rfsgt hyﬁ-ﬁggyri m di n3%2- y13580 3- (1-

met hyl - pi peri di n-4-y1) - pifopy| B&2Dne; [6- (34 Fl uggg 4- net hyl -

1H benzoi m dazol - 2- yl)- 4- trifluoronethyl- pyrimdin- 2- ylJ-[3-0
-nmet hyl - piperidin-4- yO propyll-amne; [6-(6- Fluor. 4- nethyl-1H
benzol mi dazol - 2- yO- 435trifl ddronmet hyl - 4gyrimighn- 2- yqg-[3-0-

nmet hyl - plperidln- 4- y@gpropy4yam ne; [§5(4, S % chloro- |f-f-
benzol ni ci azol -2- y0-4- trifluoronethyl -pgﬁi m dil9 2- y1113-(1-

met hyl - pi peri di n-4-y0- gfopy0-8hi ne; [54448- D mephyl - 1H

benzoi m dazol - 2-yl)- 4ggdfl uoronet hyl - pxéi m disgb 2- yl]-[3-(1-

met hyl - pi peiclin-4-yl) -sgr opyl '|15 am ne; .

46 230
40 7 47 88
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 faregoing
5 detailed description.
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[ 5-(5,6- Difluoro-1H benzoi m dazol -2-y1)-4-trifluoronethyl -
pyrimdin-2-y1]-[3-(1 -nethyl- piperidtn-4-yl)-pnpyl3-am ne;
[5-(4,5-Di |l uoro-1H benzoi m dazol - 2-y1) -4-i sopropyl -pyrimdin-2-yl1]-(
3-0-net hyl - pi peridin-4-yl)propyl]-amne; [5-0

H Benzol m cl azol - 2- y0- pyr azi n- 2-ya- p( 1- met hyl - pl peri dl n-4-yO0- propyl | -
am ne;

[5-(4,5- Dlmrret hyl - 1H benzoi m dazol - 2- y0- pyrazi n-211143- ( 1- et hyl - pi per
idin-4-yly- propyl | -am ne; and pharmaceutical Iy acceptable salts

t her eof . ZlAc@m%mtg@La@mnh,{dyfF@rg,gp(qdl ng to claim1l selected from
[5-(4,6-Bis-trifluoronethyl- 1H—benzo| m dazol -2-y1)-4-net hyl -pyrimdin
- 2-y1MB- 0- net hyl - p| peridin- 4 yl) - propyl kam ne;

2-14- Met hy1- 2- 13- methzyl- Iperldln yO propyl am noMw i m di n-5-y0- 1H

- benzoi nm dazol e-5-car b
N¢§Rﬁym‘aydm diyn- 211W (1- net h
ne

[ 5- (5-Met hory- 1H—ben20|r
yl - pi peridin-4-yl)- prd’pyl a

[ 5- (4-Cnl aro- 6- trlfluoronéihyl 1H benzoi m N'2“y0 4- et hyl - pyrimd
i n-2111-[ 3- 0- net hyl - pi peri dl n-4-yQOpropyl | - am ne¥ [5-(5-: Chl oro-
S-fluoro- 1H benzoi m dazol - 2 yO 4- met hyl - pyrim'di n- 2- ylk[3-(1-

met hyl - pi p&fF “us‘ln&é n
' é “‘ﬂ"g ybg;gﬁl-gw W )phenyl N%L ;f CT §.4a =2net h

[ S-(5-Chl or,gc
[5-(5,6-D ohNemRl- 111- benzol m dazol 2-y0-4-met hyl -pyri mdl n-2-y1M3- (1-

yl - pl per |l di. @02 yly

met hyl - pi pe'#hiffeifl ﬁ‘M%i I)dertﬂ:rﬁ Agalkyl, ar Cgzcycloalkyl;
[5-(4,6-Di ks a'ﬁ’é’ﬁ rERiBI azol - 2-y1) - et hyl - pyri m di n-2- A-p-0-m
et hyl - pi pe gfdne&c (9Wrcy|ezhyéw%!ammomemyl, ethiyl, propyl, isopropyl, -GFg, cyclopropy, or cyclobutyl;

(4-Ethyl-57 ﬁa:eg%yd - benzoi m dazol - 2-y1) - pyrim di n- 2- y1M3- ( 1- net hy
| - pi peridi mséﬂt,(a}plkﬂpw oc;&rﬁbﬁaeaikyl

(4- Cycl opr Gplyd ey (ayinet hyl - 1H benzoi m dazol - 2-y1) - pyri m dl n- 2- y1H3- 0-
met hyl - pi p@ fndRHarge ndmewwmmm@ arfd4- Q/cl opropy1-5- (4, 5-

S: Iprer:’alt 2?’:}_ a ﬂ maﬁﬂa ¥accepta ?es%ft of cor}]{aéunXof;onElXa (). ora hydgt_e of%-com%éll-.gcﬁ o?Fogm:!]la{l)rrEt hyl -

[ 4- Cycl opr apdhicdpentPas bbbk InQaid1, WRdrdieden diteh-0 ) idd dn-2
SA-[2-(1- mnyfre, cf;ﬁ'émibm’;mih’oy&mr gﬁl 1%%%%}1’& G ) e O,

Cycl opropyl -di net hyl - 1H benzoi m dazoi - 2- yl)-pyrimdin- 2-

y1)-[ 3- (g A%T‘W“"”%Fﬁé%‘l“d’?"ﬂi whersin®s Ny 0-  pyl i - am ne;

[ 4- Cycl opr o Ir s H benzoi m dazol - 2-y1) - pyri m di n-
2- yll\/S-(? ﬁegtxﬁﬁﬁ fotlﬁaﬁgérfl "913"21 q%rm&lo%yl | -am ne; 15-(6- Chl oro-5-

met hyl - 1&+ Abﬁrﬁﬁ[ﬁniﬂdﬁ&&l&bmcﬁm }’,Merein%ﬁ'ﬁtnﬁbﬂl éth MFF 'cmcﬁrbp?l o?cyM M?’ (1 -
nmet hyl - pi peridin- 4- yl)-propylj-am ne; 6-" met hyl -
1H benz®l ﬁ?h&ﬁiﬂiﬂ“tﬂl@sﬁ')eﬂmdaimhﬂhwlm'pypnmﬁ)ﬂl n 2-y11-(3-0 - nethyl -

pi perl dipn-,4- . n and pharmaceutically acceptable salts
t her eof . 2 ﬁé'em,&% aSQ g gg""&ﬁf"’he&e@ﬂﬁdm tion according to claim 19,

wher ei n @ameraaanehﬁ,&s&enm]ﬁclﬁﬂﬁmereln%:s%%}&Et ed from o
(5-(4,6-13is-frifluoronethyl -1H benzol m dazol - 2-y0- 4- net hyl - pyrim di n

- 2- y11- [ B- Dehereidateytiy-apiefired in chinnt, wheyelh g isgHOpy | kam ne;
2-(4-Methyl-2-[3-0- et hyl - pi per| di n-419- propyl am no] wr I mi di n-5-y1)-1H
- benzoi rﬁod%cfm [egity@%lqe%%i! TlaF')"l ) \gmerem RE Is H, methyl, ethyl Propyl, Isopropyi, cyclopropyi, or eyclobutyl,

[ 5- ( 5- et hox s 230s 4 et byl - pyri ml di n- 2-y043- 0- net hyl
L peri'vgfl.n{)&dﬁfﬁ%"e‘ﬁtﬁp}%g%@{ {Sﬁgaﬁr?-ﬂ'uh? Qe FRLAY

12. A chemical entity as defined in ¢laim 1, whereln R81s H.
13. Achemical entity as defined in claim 1, wherein R? and R10 are each independently H or methyl,
14. A chemical enlity as defined in claim 1, wherein R® and B° are hoth H.

15. A chemical entity as definedin claim 1, whereln R™ is H or methyl.
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[5-(4- Chloro- 6- trifluoronethyl- 1H benzoimciazol- 2-yl)- 4-

met hyl - pyrtmdin- 2- y1)-13-(i- nethyl- piperidin- 4-
yl)-propyli-amne; [5-(5- Chloro- 6- fluoro- 1H benzol m dazol -
2-yl)- 4- methyl- pyrimdin- 2- yll-[3-(1- nmethyl- piperldin- 4-

yl) - propyl kam ne; ,

[ 5- (5-Chl or o- 1H benzol m dazol - 2-yQ 4- net hyr- pyri m di n-2-y11-[ 3- ( 1- met
hyl - pi perisdhareﬂmavemrya@mnwnmm @ﬁefeln 1 is ety L

[ 5- (5, 6- Di chl or 0- 1H banzol m dazol - 2- y1)-4- met hyl - pyri ml di n- 2- y0- [ 3- 0-
met hyl - pi [Fea ehemient eftityatcprding togiin i seleced ey

[ 5- (4, 6- D|rreth 1- 14 benzol m ci azol -2-y1)-4-et hyl -pyrim din-2-y0-[3-(1
- net hyl - pi pei {%Fflﬁmydﬂeﬁyldﬁsjafgolrgq!ﬁql P-&)- 8- mathyl- pyrimidini- 2- yIH3-(1- methyl- piperidi n—4—yl) pro-

[ 4- Et hyl 244- ?ﬁ}}%lﬂhy, Jﬁ-b M&Lcjg rﬁlﬁ tlnyl pyftl‘Mﬂ:l'l)Z yﬁ% '&1' mnlhﬂ p]penr?n 4%!9 prg'p:él] ag'nme, met hy
rol-

| - pi peridin-4 RO 2y1)-¢- methyl il 2- .
[ 4- Cycl opropyﬂ;ﬁﬁmr(ﬂ met hy1- 1H benzmy)nt Q;g Eymj;'/n 2_y1[a et ﬁpeﬁdm rD( 1-m

et hyl - pi per i db-#54fyoio)1Hpenawydador-2aFi-methyl-pyrimidin-2-yil-3-(1 rnethyl piperidin-4-yl)-propyi]-amine;

[ 4- Cycl opro y[§£4§D thils1-He preit g ql2 ﬂiﬂmwmmlm 24l Bepl-mehylpibiridipauiprpyQlanne? - y 1)
43- (1lrret hyI ;ﬁ” 2 %}? Eﬁwﬂ‘ﬁ; @ 3H3-(1-methyl-plpetidin-4-yl)-propyil-amine;
[ 4- Cycl oprop W ST B RA T HVT TP G I - et e PR n-

2- y1H3- 0- met ne'd | 4, 6-
di et hy - ”‘Mﬁ %iﬂﬂl‘ o B R A P sl PR g

pl peridin- 4] Mﬁ@lp;o@-ply-bdq@}nidm :2-yl}-4-ethyl-pyrimidin-2-ylJ-[3-(1-methy}-piperidin-4-yi)-propyl-amine;

[ 4- Cycl oprop L“'@”%"S51"1"-‘%ﬁ%bwzqﬁﬁ’ﬁ%y&leiﬂr@a!wrmded‘&Em m@?W)‘-"“WH)W-dI n-
2-y11-[3-(1- rl di 1)-pro kam ne; [516- or o- 5-

met hyl - 1H b ’“e@“ i E'E"’"‘Tj”' ¥ s ’%"ﬁ'?ﬂx’ PYIIc W‘H%’ '“?“’W&%"d'ﬁr‘* YRt hyl -
pi peridin- vy (4@Wﬁ1%amb5}ﬁmmlm 2—%'4%09@3;15@%0%1‘%!%] 3-(1- methyl- piperidin- 4- yi}-pro-

11- 1- benzoi mpediod; - 2- y1) - 4- nmethyl - pyrimdin- 2-y1l- T - 0-

met hyl - pi per it4dPyglobutyl- 5- (gfi)ﬂ"w'@thxbmh@amiml‘- 2-grlrimfinaa- ﬂﬁt(e-mtelhﬁab&r'yln 4- yi)-pro-
acceptable s 4¥' a@;“;c h| Jgg . artrate salt of onpound of
Formula (1) aeo8EdPs Foe St '@T°aﬁHrﬁf"z°‘§'ﬂaz°W Crratride-r Yt |"F'9Y' 58%‘6’}’ érivge-t o
claiml sel eglg uofoﬁ%y[{kﬁ)eﬁzlém!dfglﬂﬂl{ rimldﬁi'aylﬁggm%ihy'l RS Ng TGl azol -

2- y0- 4- metdgbiebutp sns- Mibelianmeiyt- 1M Qerzsinidadot I -y i-Bt1 et hoLrain- yl} pro~
y1) - propyl | - afiiamies;

[5- (4, 6-Dl rrei“h%‘ﬂbﬂ“fj%ﬁﬂ't‘ﬁﬂm - bﬁz'zs'lﬂud@ofy&)&ﬂfﬂ#ﬁ-taﬂmﬂa-(pymlhmldmm 240 3- (1
- met hyl - pi pe% & QeD | Fand [ 546-
;1):_;2??5 Iolnm Z é}é ?{Br oo é’t’hﬁzﬁfﬁg o?fmﬁé'i’f"i" W wmgﬂ ”255’1&95 rr]:t:?;r éﬂé’] ”?Eyltmo
N pyl deg
[5-(4,5-Difl Eea M@Mmmzmmudml-z@-ys&prapymmmawmurmmlpmeﬁan-y%p?m0

- met hyl - pi pePﬂIﬂwrm4 yl | -am ne;

[5-(4,5-Di rre ‘:g' ﬁ%?vl)zwry 2@ pipeingnrinit pi-etiovilagingy 1 H3- 0- m
et hyI pl D erI nz 1 :: )ﬂz m-lrFLgln ?/-nym -(1-methyl plper;h n-;y:) z;-opylj -amine;
[5-(4,6-Diflg ﬂnnu roﬂ%&?] R ri43- 0- m

et hyl - pi perlﬂ]laﬁ\mé} y -propy am ne
D net hy1l- 1H s¢natcyilidaolmidazar-ay]-- mﬂwmnyh-ylgyﬁmwwamawﬁ -propyll-amine;
met hyl - p- (1 [51€Fef€hh5914-mew;iélrbpwrndazeﬂr2ylt)t ﬂpthsbmrhrﬁm-an'}m&meihx[l -DidefiqiB4- yi)-pro-

D net hyl - n} rimdin-2-
yI | - et hyI i 3y[ mpuo o 4 hqa}é%ﬁlgcpr?lﬁ?oh; ylhtl-tr{y.lfrjam%ly SI]%IH %ﬁl]-ﬁ!é‘l‘methyl piperidin-4-
[5- (4, 5-Dif | desiroarak g@nmgraamq@zopé w%a.mafzmef&y. SRV AhG L D a bS8 - O- m
et hyl - pi per i g@n-&wird;- yO- pr opy|
[5-{4,8- Dichloro- 1H- benmrmdazol 2- yl) 4-mﬂuurumethyl pyrimidin- 2- yl]{3-{1- methyl- piperidin-4- yl}-pro-
pyl]-amine;
{5-(4.5- Dimethyl- 1H- banzoimidazol-2- yi)- 4-tritluoromethyl- pyrimidin- 2-yI}-[3-(1- methyl- piperidin- 4- ~Yl}-pro-
pyfl-aming;
[5-(5,6- Difluoro- 1H- benzoimidazol- 2- yl}-4- trifluoromethyl- pyrimidin- 2- yiJ-3-(1- methyl- plperidin-4-yl}-pro-
pvll-amine;
[5-(4,5-Diftuaro-1H-benzoimidazol-2-yl)-4-isopropyl-pyrimidin-2-yl]-{8-(1-methyl-piperidin-4-yl)- propyll-arnine;
{5-(1H-Benzoimidazol-2-yl)-pyrazin-2-y(-{3-(1-methyl-piperidin-d-yl}-prapyl]-amine;
[5-{4,5-Dimethyl-1H-benzoimldazol-2-yl)-pyrazin-2-yl)-{3-(1-methyl-piperidin-4-yi)-propyf]-arnine; and
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[ 5-(4- Fluoro- 5- nethyt- 1H benzol m dazol- 2- yl)- 4- propyl-
pyrimdlin- 2- yl].[3-(i - methyl- piperidin- 4- yl)-propyli-am ne;
[5-(4,5- Dinethyf- 1H benzoi m dazol- 2- yQ 4- isopropyl- pyrimdin-
2- yi]-[3-(1- nethyl- piperidlin- 4- yl)-propyll-am ne; (544, 6-

D net hyl - 1H benzol m dazof- 2- yl)- 4- isopropyl- pyrimdin- 2-

yO 3-(1- nmethyl- plperidin- 4- yl)-propyi kam ne; [4- Cycl obutyl -
544,5- dl nmet hyl - 1H benzol m dazol - 2- yQpyrimdin- 2- ylk[3-0 -

net hyl - pi p&mereicanaccapighlasalisigreck ani ne;

4- Cydob - D= -difl -1 tmd | -2-y1)- i mdin-2-y1H3-
E 1- ?Et ﬁyﬂ% éﬂémi&ﬁtﬁg%sﬁn noc[ai%1,aﬁ%%%%%@{g(en?iyzis%compour)'n/do) Form:/l; (:)gpaphlarrgaceuﬂcauy
thy

I iddbcrnot &f

[ 5- (5-Fl uoro-4-neth 1-I 1H-pf)anzp| m dazol - 2-y1) - pydm dl n-2-y1113-(1-neth

yl - pi per i th npilmpdejicg canpyshidn-t@ntat a dhAse Yk hdka Rndifar HlohOd B 1mne 1,

met hyl - 1H  SeeAt@btivl. dempiding 2veffetive gnunt ot thshon2agyrl dlBeteld fom compounds of Formuta (i):

met hyl - pi peridi n-4-y1)-propyll-amne; [4- Cycrobutyl- 544, 5-

dimethyl- 1 11- benzoi m-dager- 2- yl)-pyrimdin- 2- yl]-[3-(1-

met hyl - piperldin- 4- yi)-propyll-amne;

[ 5- (4, 5-Di met hy1l- 1H benzw 1&354_1:@ opYLspyri mdln-2-yill3-(1

- met hyl - pi per | di n- 4- y1gs-PRppyHN) - a J?eL . 4 A - 5- (5% fluoro- 4-

met hyl - 1H benzoi mi dazol -g@- Hy1) - pyri m dMez’ 2-3yd®-[ 3- (1- nethyl -

pi perldln- 4- y1)-propyll-amne; (5-(5- Fl uo?‘-d‘-ff":4- met hyl - 1H

benzoi m dazol -2-y1)- 4- isopropyl- pyrimdin- 2-

yl K[ 3- (1- mefslaps pi pel din- 4- yl) propyl kam ne;

[ 4- Met hy 1- Seddr Restidiydepeddinid OGN B8R B agrY feryP H, Mol Neg-Mid Lid,3- (L

- met hy| - pl PRGNS IDyIpSOIDy Jabyl, a80,5) Gkl -CIONGr.sakyl, -CICIphenyL, -CIONFARY, GO, ll

[ 5- (1H Benz 2Hﬂi°tfHE‘B‘L;‘;- 2-y1)-4-met hyl - pyrimdi n- 2-y1H3- (1- et hyl'- pi peri

di n-4-y1) - §f3 ;ﬁﬁﬁsﬁgﬁm ‘";GZGFF%Y‘H. Cs.qalkyl, of o5 7eycloalkyl

[ 5- (5- Fl U0kt 0 Ga Oy, 11},}4 thyl - pyrim di n-2-y1H3- (1- et hy

| ~pi peri di Rwdopel)- %f“’gﬁw ge%n'g’r?ie; p- Eeme@f%'fm-pﬁ%f’pﬁ%éﬁthyc"%?‘i"PV"W"Y"“’b“W“

yl) - propyl Eis[NdsH, eretchyslkyt); 5- (5- tnfluoronethyl - 1H benzoi m dazol - 2-

yl ) - pyri mi & mE CRealkyy pimopauiciveycloalky);

[5-(5-t ertgﬁﬁg [ Laaf ':q%nzoi m dazol - 2-y1) - 4- met hyl - pyri mi di n- 2- yE3- (1- m
» Fgﬁ%')'l RPN o Gbllkand [ 5- (5- Chioro- 4- methyl- 1H

et hyl - pi pegi

benzol i dagahmcedrdiarceptdbie sSHEL b sundd ¥efeh 0O 0 2= Y] - (3-(1- et hyl -
ot por i d n- Gyt cpibi offe Shpand YRt e et hiind g
benzoi m #a pHesma@uiicajdoposiiba ackarding foldki OTBHelaN bard 210846 bidgdhtR-setedred k) - D- (1-

nmet hyl - pi perldin- 4- yI? - proplyl kam ne; [5-(8- Fluoro- 4- nethyl-1H
benzoi ni daz oE-‘f* Horos i metitylyTh- RefzplinPagehn2uy rertiatll pyripygin- 2-i-1eH1- nrwthyl- Riperigit- B-yif-ib~ ( 1-

vil-ayitine; . :
met hyl - pl pesj(ﬂtﬂﬁmﬁk Yoot -amne. [5-(4,5-Di ohloro- 1H
T - yi-1H- 91529@ -pyriidin-2-vil- (31 -f - idin-4-vi)- .
benzoi m daz ok SQFILM D Jﬂ-&lh Yﬂb‘éﬁ&ﬁ E& .l_pyn i?;f m[ ﬂ‘r £1 hyl-pipetidin-4-yi) pr?py!]-amrne.
! ! Ayl i 4- idin- 2- y1H3-(1- methyl- piperidin- 4- yi)-pro-
ylj 43-(1- et pybmige] peri di n-4-y1) - propyl kamrne;
[ 5- (4, 5- DI nefthiDiltdd-Thdpranideotiaun ey yididn-e4 g tinlhyt 05 AL RN beyl-amine;
pydni dl n- 2- yi§ S Cimethyi-1Hpepaqipidazpioped-heathymyrisiciy )3 -0ty plo @EIh-B4); propyl-amive;
" y ik prapyl) :
-{4,6-Difluo o-1H-benzoi .:dazo -2-y1)-4-methyl—pyrimidin-a-ylj-[s-('l-methyl-pipeﬁdin-4—yl)-propyl]-am1na;
g—ﬁ?ﬂ-lmmethyl- 1H- benzoimidazal-2-yi)- 4- methyl- pytimidin- 2- yilmethyl-{3-(1-methyl- piperidin- 4-yl}-pro-
-amine;
[5+(4,5- Dimethyl- 1H- benzoimidazol- 2- yl)- 4- ethyl- pyrimidin- 2- yil-methyl-[3-(1- - wiberidin Ao i,
oylamines yi-py yil-methyl-[3-(1- methyl- piperidin- 4- yl)-pro
[5-{4,5-DHlucra-1H-benzoimidazol-2-yi) -4-ethyl-pyrimidin-2-yl-{3-(1-methyl- i
) piperidin-4-yl)-propyli-amine;
[5-154- F!uoro- §-methyl- 1H-benzolmidazol- 2-y))-4- propyl-pyrimicin- 2- YI]-[3+(1- methyl- plperidia- 4- yi)-pro-
pyl}-amine;
[5-(4,5- Dimethyl- 1H- benzoimidazol- 2- yl)- 4- isoprapyl- pyrimidin- 2- y{3-{1- - piperidin- 4- yi)-pro-
oyl ammine prapyl- py n- 2- yl{8-(1- methyl- piperidin- 4- yi)-pro
{6-(4,6- Dimethyl- 1H- benzoimidazol- 2- yl)- 4- Isopropyl- pyrimidin- 2- yi-{3-(1- - piperidin- 4- vl}-pro-
oyl amines propyl- pynimidin- 2« y{-{3-(1- methyl- piperidin- 4- yl}-pro
::)‘;]C}’O;Gbmyl' 5-(4,5- dimethyl- 1H- benzoimidazol- 2- y))-pyrmidini 2- yI-{3-{1- methy- piperidin- 4- yl)-pro-
-amine;
[4- Cyclobutyl- 5-{4,5- dilluoro- 1H- benzoimidazol- 2- vii- rimidin- 2- y[J-[3-{1- - piperidin-
ovlhamine: yi)-pyrimidin- 2- yl[-[3-(1- methyl- piperidin- 4- yi)-pro-
[5-(5-Fluoro-4-methyl-1 H—benzoimidazol-z-yl)-PYrirnidin-z-yl]-[s-u-rnethyl-piperldin-4-yl)-propyi]—amine;
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[ 5-(516-Di fluoro- 1H benzoi m dazoi-2-y1)-4- trifluoronethyl-
pyrimdin-2-yE3-(1- nethyl- piperidln-4-yl)-propyg-am ne;
[ 5-(4,5-Ditluoro-1H benzol m dazol - 2-y1)-4-i sopropyl -pyrimciln-2-yl1-1
3- (1- net hyl - pi peridi n-4-yl)-propyl kan ne;
[ 5- (1H Benzor m dazol - 2-y1) - pyrazi n- 2- y1H9- (1- met hyl - pi peridl n-4-y1)-p
ropyli-am ne;

5-(4,5-D rreth 1- 1H benzoi m dazoi - 2-y1) - pyrazi n- 2- y1H3- ( 1- net hyl - pi pe
ridin-4-y1)- bMﬁ](Srf@nro-‘l-methy] 1H-benzoimidazol-2-yl}-pyrimidin-2- y-{3-{1-methyl- piperidin- 4yl)—pro
[ 5- (4,

-y1H3- (1- et

2 LN - Db a2, St R Ah AbTl- 5- ¥
11- 1H benzoi nﬁcﬁ-&l@é @-Hiborcamayni- E?nioﬁﬂdazol 2~ yl)-pyrimidin- 2- yH3-(1- methyl- piperidin- 4- yl):rn

[ 5- (5- Met hoxypyIfitsenzoi m dazol - P/l -4-met hyt - pyri m di n- 2- y1H3- ( 1- met
hyl - pi peri di nES@ iy WE@E}S}H penggtiderel 2-y1)- 4-1sopropyl-pynmidm - 2-Yij[3-(1-methyl- pxpendm -4-yi}-pro-

[ 5- (4- Chl or o- or c:tlfmél'n- r|m|n- et Byl pyri mi d
@Q;ggl) : %I df} eth r%py)f E amln %4'8 Pep

5-Bi s- \r/]\g yclnb&g?éb é’ %'ng%j?—fe penz%hf?zdlazznﬁ%g;mwx]z)yl}-?s-(‘m%etm/ p.péﬂél 4-yi)- pdrc! n-2

in-2-yll-p- (
5-fl uoro- 1|+{5 &@-il-pﬂa h}lpy idmﬂﬁ éthylFb)ﬁEr il pﬂ:pyl] -amine;
2-y1143- 0- et [y Methgif mﬁcﬁndfl- y’l}-proéﬂ} [4ydae)hylp5' (eryiiblomalyl THebenzoimidazal- 2- yl)-pyrimidin- 2-

[ 5- (5- Chl or o-Mi#Rivenzoi m dazol - 2-y1) - 4-net hyl -pyrim dl n-2-y1113- (1- met
hyI pl pel’l di r{_ @tx@utﬁ-ﬁ e% Flgf lﬁél)t#methyl pyrimidin-2-yij-[8-(1-methyl-piperidin-4-yl)-propyl]-arine;
[5- (5, 6-Di chl a0k 3 Y874 ety YAy A YRR TR PpRro 4 e (1
net hyl - pi pEdCF l’%ﬂo&(-lﬂf)meﬁﬁgmﬁn&ﬁn@ﬁiﬂpﬁ I)-4-tnﬂuoromath lpynmtd' n-2-y|]-[3~(1-methyl Iperidin-4-
[ 5- (4, 6- D netyydpyidhiddenzoi m cl azol 5 hyl - pyri m'di n- 2p-y1T- [ 3-(
1- net hyl - pl pes-(scHumre-4-nyeh)i~1 pHbenpoiridazon2-wj- ﬁa;tuoromemy! pyrimldln—2—yl]-[3-(1-methyl piperidin- 4-

[ 4- Et hy1- 5- (49asvhgrnel H benzol nt dazol - rimdin-2-y1M3-(1-nethy
| - pi peri di n- 45 $+Plc ?rbwmnzogﬁpﬁ!é yi)- 4-mﬁuorornst yI pynml in-2-yI}{3-(1- methyl- piperidin- 4-yl)-pro-

[ 4- Cycloprop ?ﬁmh faw z %\/ r [ Z 1 (3
(1-nethyl - gnt- lﬁﬂ-?y Bﬂ%ﬁg‘f aﬁ@ermﬁﬁlpyn ik %%]blgg "l'e[ﬂ] gff&ﬁn %]{
benzol m dazol[a{s B-Ditlybko) HHOBHZbiiieEk-B-yl)- 2-t1nyblob bt rymidinraeyiyiyd - metm-ﬁ;féﬁhmdd-ﬂpmﬂf-
yl) - pr o- pyl)pylmnﬂe

(4- Qycl opnpy £ (55 @°‘I°1”ﬂrb°r“¥91mlt;ﬂzﬁ’ét¥ ?@@%?W@ww agr%%gipz;%ﬂ 31 i yllmedl n- 2
-yl)42- (1 met ] o g en-
Cycl opropy1- § %i gﬂﬁf eEnz 1 - yl)-pyrimdin- 2-

ylj-13-(1- malshyﬁcauyab@ﬁmdsdlsmereoﬂ yl) - proNU am ne,
[ 4- Cycl opropyl - 5-(5-fl uor o-4-net hyl - 1H benzoi m dazol - 2-y1) - pydm di n- 2
-A-p-(1- ﬁ’etAtChwicalgiﬁlpe‘mrdiﬁgnﬂldimy&eyﬂfﬁfmyl kam ne, [5-(6- ChI or o- 5-

hyl -1H b daz di n- | K[ S- (1-
rrrrgt h))il -pl pe denzgl}as%-ntrm@riryet%l 18%?1%3%1:137.” ?1@ 4-%:%12] @ﬁ%ld:@ﬁn}%? a meteyl pi;?\;é:f 4y;111 0] H-

benzoi m dazo 2-{4-721%-’%)[3' ﬁm%':[ﬂ)wdln 4 Q)Yp‘l"o'pmmfﬁl)] pﬂimlgm— 5 ]1£| §en&1mln%re .h;-)grbonnnle,

pi peri di n-  4-5.¢#idtnoRE BibenzdiyidakobdX) 3 ShathyREyAidHR ) P-Biperidih-AV)-EHb - Bfe;and

hem tartrat e s@tiiso-4 eé@by!-1H-benzoimidazol-2-yl)-4-methyk-pyrimidin2-y-a-(1-methyl-plperidin-4-yljpro-
pyll-amine;
[5-(5- Chioro- 8- fluoro- TH- benzoimidazol- 2- yi}- 4« methyk pyrimidin- 2- y{}-[3-(1- methyl- piperidin- 4- yi)- pro-
pyl}-amine;
[5-(5-Chloro-1H-benzolmidazol-2-y))~4-methyl-pyrimidin-2-yil-[3-{(1-methyl-piperidin- 4-y)-propyl}-amine;
[>-(5,6-Dichloro-1H-benzolmidazol-2-yi)-4-methyl-pyrimidin-2-yl}-{3-(1-methyl-piperidin-4-yl)-propyl}-amine;
[5-{4,6-Dimethyl-1H-benzoimldazol-2-yl)-ethyl-pyrimidin-2-y]-{3-(1-methyk-plperidin-4-yl}-propyl-amine; -
{4-Ethyl-5-(4-methyl-1H-benzoimidazel-2-yl)-pyrimidin-2-yM3-(1-melhyl-piperidin-4-y)) ~propyl]-amine;
(4-Cycloprapy!-5-{4-methyl-1H-benzolmidazol-2-yl)-pyrimidin-2-yi-{3-(1-methyl-piperidin-4-yn ~prapyll-amine;
(4- Cycloprapyl- 5-(4,5- dimethyf- 1H- benzoimidazel- 2- yI)-pyrimidin- 2- yij-[3-(1- methyl- piperidin- 4- yi}-pro-
pyl]-amine;
[4-leclopropyl 5-(6-fluoro-4-methyl- 1H-benzolmidazol- 2-yl)-pyrimidin-2-y1]-{3-(1-methy!- piperidin-4-yl}-pro-
pyll-amine;
[4-I]Cyclopropyl-5 (4.6- dimethyl- 1H- benzoimidazol- 2- yl)-pyrimidin- 2- yi}-{3-(1- methyl- piperidin- 4- yi)-pro-
pyi]-amine;
[4-Cyclopropyl-5-(5-fluoro-4-methyl- 1H-benzointidazol-2-yl)-pyrimidin-2-yl}-[3- {1-methyl-plperdin-4-yi)-pro-
pyl}-amine;
{5-(6- Chloro- 5-methyl- 1H- benocimidazol- 2-yij- 4- methyl- pyrimidin- 2-yl]-[3-(1- methyl- piperidin- 4- -yirpro-
pyll-amine;
[5-(4- Chloro- 6-methyl- 1H- benzolmidazol- 2- yi)- 4- methyl- pytimidit- 2- yi}-[3-(1- methyl- piperldin- 4- yi}-pro-
pyl}-amine;

=3\
—

and pharmaceutically acceptable saits thereof,
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22. A phammacedtical composition according to claim 19, wherein sald at least one agent is selected from:

(5+(4,6-Bis-trifluoromethyl- 1H-benzolmidazol-2-yl)- 4-methyl-pyrimidin-2-y[{3-(1- methyl-piperdin-g-y))-pro-

pyi-amine;
2-(4-Methyl-2-[3<( 1—methyi-piperidin-4~yl)-propylamIno]-pyr]midin-s-yl)-iH-benznimidazole-s-carbonitr]le;
[o-{5-Methoxy-1 H-benzoimldazol-2-y])-4-methyl-pyﬁmldin-z-yl]-[s-ﬁ-methyl—pipertdln-el-yl)-propyl]-amlne;

[5-(4- Chiore- &- trifluoromethyl- 1H- benzolmidazole 2- yI)- 4-methyl- pyrimidin- 2- yi}-[3-(1- methyl- piperidin- 4~

yi)-propyl}-amine;

{5-{6- Chlora- 6-fluoro- 1H- benzoimidazel- 2- yl)- 4-m sthyl- pyrmidin- 2- ylI-[3-(1- methyl- piperidin- 4- yi}-pro-

pyll-amine;
[5-(5-Chloro-~i H-benzormfdazol-2-yl)-4-me1hyf-pyrimrdin-z-yl]-[a-(i-methyt-piperidin-4-yl)-propyl]—arnine;
[5-{5,6-Dichloro-1 H-benzolmidazoI-2-yl}-4—methy!-pyﬁmldin-z-yl]-[a-{1 ~methyl-piperidin-4-yi)-propyl}-amine:
[5-{4,6-Dimsthy!-1 H-benzolmiu’azal-z-yl)-tl-ethyl-pyrimidin-z-yl]{S-U-methyl-pip efdin-4-yl)-propyl}-amirie;
[4-Ethyl-5-{4-methyl-1 H-benzoimidazol-a-ylj-pyrimIdin-2—yl]-[3—(1 ~méthyl-plperidin-4-yl)-propyl]-amine;

[4-Cyclopropyl-5-(4-methyl-1 H-benzoimldazul—z-yl)-pyrimEdln-2-yl]-[3-(1 -methyl-pipetidin-4-yl)-propyi)-amine;
[4-Cyclopropyl-5-(4,5-dimethyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl}-a-(1 mathyl-piperidin-4-yi)-pro-

pyfl-amine;

[4-Cyslopropyl-5-(B-fluaro-4-methyl- 1H- benzoimidazol-2-yl}-pytmidin-2-yiJ-[3-(1 -methyl- piperidin-4-yi)-pro-

pyll-amine;

[4- Cyclopropyl- 8-(4,6- dimethyl- 1H- benzeimidazol- - yi-pyrimidin- 2- yI[3-{1- methyl- plparidin- 4- yl)-pro-

pyll-amine;

[4-Cyclopropyl-5-(5-fluoro-4-methyl- 1 H-benzolmidazol-2-yl)-pyrimidin-2-ylj[3-(1 -tethyl- piperidin-4-yl)-pro-

pylj-amine;

[5-(6- Chiloro- 5- methyl- 1H- benzoimidazal- 2- yi)- 4- methyl- pyrimidin- 2- yI-[3-(1- methyl- piperidin- 4- y-pro-

pyll-amine;

[5-(4- Chloro- 6~ methyl- 1H- benzoimidazol- 2- ¥1)- 4~ methyl- pyrirnldin- 2-yi{3-(1- methyl- piperidin- 4- yi}-pro-

pyll-amine;
and pharmaceutically acceptable salts thereof,

23. Ahemitartrate salt of a compound of Formula () according to clatm1.

24. Achemical entity according to clalm 1 selected from:

[5+{- Fluoro- 4- methyl- 1H- benzeimidazol- 2- yi)- 4- methyl- pyrimldin-2- y}-{3-(1- methyl- piperidin- 4- yi)-pro-

pyll-amlne;
{5-(4,6-Dimethyl-1 H—benzolmidazo!-2-y!)-4-methyl-pyrimidin—z-yl]-[a-(1-methyl-pipeﬂdin-4-yl)-propyr]-amlne;
{5-{6- Fluoro- 4- rethyl- 1H- benzolmldazol-2- y))- 4- methyl- pyrimidin- 2- yl-{3-(1- methyl- piperidin- 4- y)-pro-
pyll-amine;

[5-{4,8-Diflucro-1H-benzoimidazo I-2-yi)-4-methyl-pyrimidin-2-yi}-{3-(1 -methyl-piperidin-4-yl}-propylj-amine;
[5-(4,5-Dimethyl-1 H-benzoimidazol-E-yl)-zJ-methyl-pyrlmldin-z-yl]-[3-(1-methyl-piperldin-4-yl)-propyl]—amine;
{5-(4,6-Difluoro-1 R-benzolmidazol-2-yl}-4-methyl-pyrimidin-2-yi}-{3-(1 -methyl-piperidin-4-yl}-propyl]-amine;
[5-(4,6- Dimethyl- 1H-benzolmidazol- 2-y()- 4- methyl- pyrimidin- 2-yt- methyl{3-(1- methyl- piperidin- 4-yl)-pro-
pyl-amine;

[5-(4.5- Dimethyl- 1H- benzolmidazol- 2- yl)- 4~ ethyl- pyiimidin- 2- yl-methyl{3-(1- methyl- piperidin- 4- yi)-pro-
pyll-amine;

[5-(4,5-Difluoro-1 H-benz«:imidazor-a-yl)-4-ethyl-pyrimidin-z-yl]-[s-(1-methyl-piperidin-4-yl)-propyl]-amine;
{5-(4- Fluoro- 5- methyt- 1H-benzoimidazol- 2- yl)- 4- propyl- pyrimidin- 2- y(}-{3-(1- methyl- piperidin- 4- ¥h-pro-
pyll-aming;

(5-{4,5- Dimethyl- 1H- benzoimidazol- 2- yl)- 4- isepropyl- pyrimidin- 2- yi-{8-(1+ methyl- piperidin- 4- yl}-pro-
pyll-amine; ’

(5-{4,6- Dimethyl- 1H- benzolmidazol- 2- yh- 4- isopropyt- pyrimidin- 2- yi}-[3-(1- methyl- piperidin- 4- yi)-pro-
pyl}-aming;

{4- Cyclobutyl- 5-(4,5- dimethyl- 1H- benzoimidazol- 2- Yl)-pyrimidin- 2- y}-{3-(1- methyl- piperidin- 4- yi}-pro-
pyvll-amine;

54



[4-Cydobutyl-5-(4,5-difluora-1 H-benzolmidazol-2-yl)-pyrimidin-2-ylj-{3-(1 -methyl-piperidin-4-yl}-prapylj-amine;
[5-{5-Fluoro-4-methyi-1 H-benzoimidazol-2-yl)-pyrimidin-2-yJ-[3-(1 -methyl-piperidin-4-yl)-propyll-aming;
[4-Cyclobutyi-5-(5-fiucro- 4-methyl- TH- benzoimldazol- 2-yI)-pyrimidin- 2-yiJ-[3-(1- methy!- pipesidin- 4-yl)-pro-
pyll-amine;

[4- Cyclobutyl- 5-(4,6- dimethyl- 1H- benzeimidazol- 2- yl)-pyrimidin- 2- yll-[3-(1- methyl- piperidin- 4- yl)-pro-
pyl-amine;

[5-(4,5-Dimethyl-1 H-benzoimidazo[-2-y|)-4-propyl-pyrlmldin-z-yl]{s-ﬁ-methyl-pipeﬁdln-4-yl)~propy]]-amlne;
[4- Ethyl- 5-(5- fluoro- 4- methyi- 1H- benzoimidazol- 2- Yl)-pyrimidin- 2- y1-[3-{1~ methyi- piperdin- 4- yl)-pro-
pyl]-amine;

[5-(5- Fluoro- 4- methyl- TH- benzoimidazol- 2- y))- 4- isopropyl- pyrimitin- 2- yI}-{3-(1- methyipipeldin- 4- yi) pro-
pyll-amineg;
[4-Methyl-5-(4-methyl~1H-benzolmidazol-z-yl)-pyﬁmidin-z-yk]-[S-(1-methy!-p1peﬁdin-4-yi)-propyl}-amine;
[5-{1H-Benzoimidazol-2-yl}-4-methyl-pyrimidin-2-yl}-{3-(1-methyl-piperidin-4-yl)-propyl-amine;
[5-{5-Fluoro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yJ-{3-(1 -methyl-piperidin-a-yl)-propyl]-amine;

(8-(1- Methy!- pipendin- 4~ yl)-propyi]-[4- methyl- 5-(5- tnfluoromethyl- 1H- benzaimidazol- 2- yi}-pyrimidin- 2.
yll-amine;
[5-(6-tert-Butyl-1H-benzolmidazol-2-yl)-4-methyl-pyrimidin-2-y}j-{3-(1-methyl-piparidin-4-y!)-propyl]-amine;
{5-(5- Chloro- 4- methyl- 1H- benzolmidazol- 2- yl)- 4- methyl- pyrimidin- 2~ yi-{3~(1- methyl- pipetidin- 4- yi}-pro-
pyl}-amine;

[5~(6- Fittoro- 4- methyl- 1H- benzoimidazol- 2- yi)- 4- trifluoromethyl pyrimidin- 2- ylj-{3-(1- methyl- plperitin- 4-
yl)-propylj-amine;

[5-(8- Fluoro- 4- methyl- 1H- benzoimidazol- 2- yi)- 4~ trifluoromethyt- pyrimidin- 2- yi)-[8-{1- methyl- plperidin- 4-
yi)-propyl-amine;

[5-(4,6-Dichloro- 1H- benzoimidazol-2-y))- 4- trifluoromethyl- pyrimidin- 2. yl}-{8-(1- methyl- plperidin-4- yi}-pro-
pyl]-amine;

[5-{4,5-Dimethyl- 1H-benzolmidazol- 2-yi)- 4-triflucromethyl- pyrimidin- 2- yI[-[3- (1 - methyl- piperidin- 4- yl}-pra-
pyij-amine;

[5-(5,6- Difluoro- 1H- benzoimidazol- 2- yi)- 4- trifluoromethyt- pyrimidin- 2- yi}-{3-(1- methyl- piperidin- 4- vl}-pro-
pyl}-amine;
[5-(4,5-Difluora-1H-benzolmidazol-2-yl)-4-isopropyl-pyrimidin-2-y:-{3-(1-methyl-piperidin-4-yl)-propyl}-amine;
[5-(1H-Benzoimidazol-2-yi)}-pyrazin-2-yl}-[3-{1-methyl-piperidin-4-y)-propyl]-amine; [5-{4,5-Dimethyl-1H-ben~
zoimidazof-2-yl)-pyrazin-2-yi}-[3-{1-methyl-pipetidin-d-yl}-propyll-amine;
[5-(4,6-Bis-triflucromethyl-1H-benzoimidazol-2-yl)-4-methyl- pyrimidin- 2-yi]-[3-(1-methyl- piperidin-4- vi)-pro-
pyll-amine;
2-{4-Methyl-2-3-(1-methyl-piperidin-4-yl)-propylamino}-pyrimidin-5-yl}-1H-benzoimidazole-5-carbonitrile;
[5-{5-Methoxy-1 H-benzoimidazol-2-yl)-4-methyl-pyrirmidin-2-yi}-{3-(1-methyl-piperidin-4-yi)y-propyl-amine;
[5-(4-Chloro--triflucromethyl-1H-benzalmidazol-2-yi)-4-methyi-pydmidin-2-yll-{3-(1-methyl-plp eidin-4-yl)-pro-
pyll-aming;

{5-{5- Chlora- 8-fluoro- 1H- benzolmidazol- 2- yi)- 4- methyl- pyrimidin- 2- yi-[3-(1- methyi- piperidin- 4- yl}pro-
pyl-amine;
[5-(S-Chloro-1H-benzoimidazol-2-yl)-4-methyl-pyrimidin-2-yi}-[3-(1-methyl-piperidin-4-yl)-propyl}-amine;
{5-(5,6-Dichloro-1H-benzoimidazol-2-yi)-4-methyl-pyrimidin-2-yl]-[3-(1 -methyl-piperidin-4-yl)-propyll-amine;
[5-{4,8-Dimethy}-1H-benzoimidazol-2-y)-4-ethyl-pyrimidin-2-yl]-[3-[1-methyl-plperidin-4-y))-propyl]-a mine;
[4-Ethyl-5-(4-methyl-1H-benzolmidazol-2-yl)-pyrimidin-2-y[}-[3-(1-methyl-piperidin-4-yl)-propyl]-amine;
[4-Cyclopropyl-5-{4-methyl-1 H-benzoimidazol-2-yl)-pyrimidin-2-yl]-[3-(1-methyl-piperidin-4-yl)-propyl-amine;
[4- Cyclopropyl- 5-(4,5- dimethyl- 1H- benzolmidazol- 2- yi}-pyrimidin- 2- yI}[3-{1- methyl- piperidin- 4- yi)-pro-
pyli-amine; .
{4-Cyclopmpyl-5-(B-fiuoro-4-methyl-1H-benzoimidazol-2-yl)-pyrimidin-2-yll-{3-(1- methyl-plperidin-4-yl}-pro-
pyil-amine;

[4- Cyclopropyl- 5-{4,8- dimethyl- 1H- benzolmidazol- 2- yl)-pyrfmidin- 2- yI-[3-{1- methy}- piperidin- 4« yl}-pro-
pyl]-amine;

[4-Cyclopropyl-6-(5-fiuore-4-methyl- 1H-benzoimidazol-2-yl)-pydmidin-2-yi-[3-(1 ~methyl-piperidin-4-yl)-pro-
pyll-amine,

[5-{6- Chioro- 5~ methyl- 1H- benzolrnldazol- 2- yl)- 4- methyl- pyrimidin- 2- y1}-[3-(1- methyl- piperidin- 4~ yl}-pro-
pyil-amine;

[5~(4- Chloro- 6-methyt- 1H-benzoimidazol- 2- yl)-4- methyl- pyrimidin- 2-yij-[3-{1- mettyi- piperidin- 4- yi)-pro-
pyll-amine;

and monchydrates, ditiydrates and hemitartrate salts thereof.
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