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WD 2005/ 095357 PCT/ JP2005/ 006582 1 DESCRI PTI ON
PYRI M DI NE DERI VATI VES AND METHODS OF TREATMENT

wBEBhdsIieE3sTO THE USE THEREOF Fi el d of the | nventcenrIdso6ss?2

present invention relates to conmpounds which act as
antagoni sts for MCH 5 receptors and to the use of

t hese conpounds i n pharnmaceutical conpositions.
Background of the | nveppkcerpbrbni n Concentrating
Hor mone (MCH), a cyclic peptide, has been identified
as the endogenous |ligand of the orphan G protein

coupl ed r egRiiy £ DERIVCETVER AKGH M TRODSIOF
Shi nonmura et al., Biochem Bl’ﬁgh s.gRes. Conmun. 261,
Jéﬂi

622- 26 ( 19TREABMENTRERATED OE TREERB@K| acts as
a neurotransmtter/neuronodul ator to alter a nunber of
behavi oral responses such as feeding habits. For
exanple, injection of MCHinto rats has been reported
to increase their consunption of food. Reports
indicate that genetically engineered mce which |ack
MCH show | ower body wEieljef the\thvertioneased met abol i sm
15 See Saito et al., TEM vol. 11, 299 (2000). As
such, Therpsesenttinyeatien wlates fpgostpeunds thichiasias gatpgonissy ot
antagonists that_ interact with SCL-1 expressing cells
rgpeporynd ie the e ¢hihese Gamrayndsgn Phsmagerijcal ?%%%Oﬁlﬂﬂ %. See
Shi nonura et al., Biochem Biophys. Res. Commun. 261,
622-26 (1999). G protein-coupled receptors (GPCRs)
share a conmon str%gcﬂél%lungg“ﬁe.l?édgh?ﬁ hese 20

S0 e

receptors have seven sgquence ween 22 to 24

hydr opfphinG génﬁg'wvmﬂ-&oggﬁgdﬁﬁ b cIR YA AaR Békn identified as

i
hel i ces, each o spa e nmenbrane. The fourth

188 Endobddolls 1iana BB B BRhANE-pA&bih €O%ITEceb@F SIBD 108ed, R example,

extracel lular side of the nenbrane by a strand of
SHIinBRAuAGE S Bidtakm fBIbpHys Rds b @hive 2y1,16a2-36(1999)p Studies have

Anot her | arger |oop, conposed primarily of
ingidatedihad MICHaarisne a aairolsanshidieriseutanamdsiaentor altaea nmitiecefs
five and six on the intracellular side 25 of the
rbatiphespolisrs sechrab foeying bealitsn Her expmpladnieetioaof BICH intoyats has
intracellularly, and the am ng WO 2005/ 095357 .
tmerr repPoghis/iEEBheir conswppia i 1gqde Repajts ngicate that genetically
extracel | ul ar, .space. i S thought .that,the | 00 .
StSPRG M T Msﬂja%_ o T ef DoVt prciciprsse kphefiep
%%?erggtgq lél’tS dl., JFEI(/I? \r/g}f:ltl, %3 aO(S(Be Agsgctil,ot § ii{e]:'ratu%" Mg%&'ié tHat dggovery
of MCH antagonists that interact with SCL-1 expressing cells will be useful in developing
obesity treatments. See Shimomura et al., Biochem. Biophys. Res. Commun. 261, 622-26
(1999).

G protein-coupled receptors (GPCRs) share a common structural motif. All these
receptors have seven sequences of between 22 to 24 hydrophobic amino acids that form
seven alpha helices, each of which spans the membrane. The fourth and fifth
transmembrane helices are joined on the extracellular side of the membrane by a strand of
amino acids that forms a relatively large loop. Another larger loop, composed primarily of

hydrophilic amino acids, joins transmembrane helices five and six on the intracellular side

of the membrane. The carboxy terminus of the receptor lies intracellularly, and the amino
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and Go are G proteins that have been identified as
possi bl e proteins that interact with the receptor. 5

wondsropasysi ol ogi cal conditions, GPCRs exi st i RCTHR2005/006582

cell nmenbrane in equilibriun1 bet ween two different
states or conformations: an, "inactive" state and an
"active" state. A receptor in an inactive state is

ﬂéﬂﬂfﬂh@hés% ble @J&refc@lhﬂﬁ%péc@tﬁ E(fﬁc;u%h’tl thdt tl{erl&fbsjngCg'h@lfhes five and
pathway to produce a biol ogi cal response angi ng

diRGas MRARP IHR arb O tefkTRs, Mferd @ with he@E protdr. Tudbly, 64| QGi,
l.inkage to the transduction pathway and produces a

41 doG® e GRdrote S aNRe bddd identileRIpREsibT®Yrotdths SHatltekdcZ @iih the
in an active state by an endogenous |igand or an
egggaenous agoni st |igand. Recent di scoveries,

i ncl udi ng but not exclusively imted to,

nmodi f Und¢ripbysological henditivinnGRLR sekxisei tiermel mefbtanein equilibrium
receptor, provide alternative mechani sns other than
batgaqmotdcffesqnaﬁauerﬁ oreconfoemations: we “inacitve” dantnskargaitiye’ state. A
These approaches effectively stabilize the receptor
TeReRPT 1A aR jngetive stgteds wable teipktoj theyintrapsilgprteagdugiionpathway to
i gand b|nd|ng to the 15 receptor. n%()blllzatlon by

RQEPFeI 3 Rilpical Fraeqnen debneiag ﬁPd%ﬁ?H‘@%c‘% rEgiqRge the active'state

RS R A SR S
the arn?epf or gn%}/ 82 stggpgeldsiltx § ack?% (S;}Q[g bg) ?r%en%g étnglﬁt l?gaﬁS(r'(g‘ an

i ntracel esponse | n| I at e

8Io Ellibeas %?ﬁ%g flé)alhd ﬁ@&n{ &1 o@érgg Qnélmgl{t n(gtr&cluswely limited to,

I NETace responses by agonists. Certaln
AOAHCRRAN AL Ahih b 8cifl SEu¥itl ¥ S rdtept6r, PReMe hIERRM Efedh@nisms
be NPY antagonists 20 which are said to be effective
othed theh ligaeddtoenbilied thel a&ive dateTomBinAAion.CDITRS appERcies aff&tively
with the NPY receptor subtype Y5. See PCT Patent
sAphulizectht reoept@ v 2082i8e stqda by aipoildting theeffeat af 2 ligaad hadipg to the
al so been found to be useful by enhancing antitunor
eenten. tSjabilBeiéonpgFuctPligasdrindaprpiént aprireashsdy ©mE4 consfifgtive

al so the quinoline derivatjves which _have an

BRERiGAsH wton. 36{1 CftEast, RREomfsty CP‘é@é‘iﬁeB‘ilveé}f‘é“‘k‘i‘?cSWe?eﬁtW at the
these pat ent s 03/ 070244, W03/ 105850,

YR &e%i nis V%@&%@ﬁbvateatha A BBt by the ggjie

%)u h :?gnl«t;e rgcieptor am%@g{/e?og ebméacteﬁulgrargsp%r(?s\é\s?ve%agé)msts
oppugRARLi, eeagﬁﬁ/dqﬁfna%fhp %Rzg{n%g 'i\é | tb%er?t%bér[ég td f% Itlp\e antagomsts

setting of es of "ani ma

QhicAhfsSdalite bpe@&h%nnq@ trc%hﬁ&x'f %dlmra Jﬁd\AQea%Qsoa'ééoQaEea %h the
PCT/ JP2005/ 006582 3 both hunmans and animal s, and

NPIYReeptdr BibRypA0HS. 3RS POT PR&MCAKTefioal97208k3C ujumamhe
factors that create receptiveness to human obesity

driiaciadsthatdado Hebit fould ®aRSBefulbylenhmb g iastitumiod detifigc St€PCT
and deeply entrenched in biologic systenms. Thus, it is
BhtemsA pplieatioa O2/0784dt And also the quinoline derivatives which have an antagonist
activity for MCH receptor are known in these patents, W003/070244, WO03/105850,
WO003/45313, W0O03/045920, and WO04/04726.

Recently, our current knowledge of human obesity has advanced dramatically.

Previously, obesity was viewed as an oppugnant behavior of inappropriate eating in the

setting of appealing foods. Studies of animal models of obesity, biochemical alterations in
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obesity has nultiple causes and that there are
different types of obesity. Not only does 5 MCHRI

wani@yosisst have potent and durabl e anti - obesi PET/IP2005/006582

effects in rodents, it has surprising anti depressant
and anxiolytic properties gis wel | (Borowsky et al.,
Nat ure Medicine, 8, 825-830, 2002). MCHRI antagonists

RAYRuNRRS Ihd SRALE 864 1R hpWx 1&%&tﬂﬁ95ﬁ§s§éﬁ§ocﬁaﬂﬂmd cultural
anxiolytic activities in rodent nodels such as soci al

faBtbR HIRAE SR redetiveRshs tSNUnTENI oBBsitly Sfdicabd tHat Whit 8i8aSdlinGumans is-
vocal i zation. These findings indicate that MCHRI 10
ailtikgas Siddeeply leatrddehddsit bidloghdysteme ahus fttis fifnostRe%did Hiat
patients with nultiple causes. Mreover, MCHRL
ahretindanmaltiplcoutd ahdthastheretate differait typabpiubbsdtyn dlot arly goes
Wi th obesity, but also those with depression and
MITXiRE taytagFiniside v ephien aadydsatiakei-obesiti difeets enoddntsoirthadPy
receptor antagonists, w th which anxiogenic-1like
uriswnig eytickeprespat edpasiolstic prepentipsras welldBprowslgset al., Nature
anxiolytic-like effect. 15 Cbesity i s also regarded as

Me@hlrl%; i} $2 4Pk ae®) aWW%%‘P"é F*gwe&rﬂel} r@ﬂ‘gtefiécr how
t t t. .t hat
ﬁ%ﬁ%?%hamf ?Mﬁixt@cag Yffl%%e? r°4evt m%dc E&t‘ F?‘H%} ‘Qt?fé‘it“’“’tfﬂréed

PERRE ot Wt SR Con SRR G el g e

Sy Py BRLCRS for bGP %kssf%'aﬁ%ﬁsa‘gxgharglgfﬁﬁg (eI

M@Fe%e@ I\%I%ﬂgfl' i Erooffists Zﬁ%% g%/gsgcli ?ﬁgtg%) suBfabs }{gt @Wml%gﬁt)y, but

ﬂéosthéh@t\ﬁtﬂ d@pfé@mmnﬁtaﬁkl@@d mes%taat&n&g&qﬂ%ewemﬂé}bm fiefn NPY
rat her becane obese. Considering the above reports,
NEIR amadarios) wathsviiehnR b gefic-tike &tivityachibe exgebad aY NP itself
Y5 receptor antagonists in terns of |ong-term

has emtiolpint-1ibé effdlobse patients. oesity, which is the
result of an inbalance between cal oric intake and

ener gQbeaBy dsqlerrdgardadens aichronicglisegse eod the passibly afjleng-term
insulin resistance and_ di abetes in experinmental

BEFFPRRE 8 2 coneePh ki recF“ldW@\PéF © aﬁtWEOW g F%exﬁétdﬁ%?%y that

i erifiot o M ot v o %ﬁ@ﬁ%aiﬁﬁss gy, Rafie, 306,
{bcgﬁaﬁgiéje aﬁ%ﬁnrt]rass’tel\clﬁ?ts(tnc one%aiﬁl Afire, ?%1‘5&13 1996) as well

resistan rote |ents rom-hyperglyce

9 I
e
deag aldﬁt?re Mredi@hd, 4f HRcii 0f99§ﬁﬁﬁfdp%%1€§malﬂtrdgled a stable bod y weight
non-i nsul i n- dependent di abetes devel ops in about 20%

6 rathE1& e CHAES b PTUnBidbn: thEesbeE seposts, MCHR @ltagoMets 34h be more
Rev. 5, 505-509 (1989)) and (Brancati, F. L., et al.,.
#itradiive that & 1ror Yigaeceptbd IntagdhBts- iA 63mE AOIB8Y-Jerm Geatmentiof sbese
hi gh preval ence in nodern societies, obesity has thus
peieatse t he

Obesity, which is the result of an imbalance between caloric intake and energy
expenditure, is highly correlated with insulin resistance and diabetes in experimental animals
and human. However, the molecular mechanisms that are involved in obesity-diabetes
syndromes are not clear. During early development of obesity, increase insulin secretion

balances insulin resistance and protects patients from hyperglycemia (Le Stunff, et al.



5 leading risk factor for NNDDM (Hi Il, J. 0., et al.,
Sci ence 280, 1371-1374 (1998)). However, the factors
wohniashopasedi spose a fraction of patients to al PeTaP2005006582
of insulin secretion in response to fat accunul ation
remai n unknown. Wet her sopeone is classified as
overwei ght or obese is generally determ ned on the
L, S120f0ct8i d [ i ' :
DRSO 4O o REE ah et i M Tyefion etriaes
aRiHoRR A in(dThendedtHibeted (ﬁb@elH{)E ih Sbdat 2030hf BE SoekHopBlaRPPddtrson,
1s possible to calculate the BM range associated with-
PIDi0h. Wb RAL 81305509 (198D dhddBRasE, BIL. et 418 4rcBVREMENMAL 59,
is defined as a BM in the range 25-30 kg/n2, and
9ITRHS (1999 ASG vefBid high piRtdncé Mabddf sEEétFE, obésie Bas BbEtome the
bel ow). There are problens with this definition in
5 lebding risktfactho fisr NIDDM @i, Ji O, et al. atta@un280 135108 BI0998))0 Moot ver,
body mass that is nuscle in relation to fat (adi pose
the fasorseyhich poedigposeaciogtion dfpatientsits altepibies i ipsutimsecetigoin pesponse
defined on the basis of body fat content: greater than
tofgcamylaignsemainmkesyviand f emal es, respectivel y.
CLASSI FI CATI ON OF WEI.GHT BY BODY MASS | NDEX (BM) .
BM  hatseyspmeang iolassifiefigs gvenwgightaio§ere isiggnealpydeermined on

e e st gy %@@%&@ Fhien s Pl e eahadieef o
{ he

10 o iR Sl knci T AR BT B GRRng 151 St Bt e

5 , . t | 1.1
oS00 ARV NFAMIN R8RSl RIS
dAREShd VBN i thE Bngé 94.86 LAl and bE&RY & 4 BRI bictied @ad Y0 kg/m’
hypertension), diabetes (obesity aggravates the

(s8€YSBDRBEN).0Thelé 80 pEBRins v this BERAESY in 8HaS B AS® not take into
(particularly cancer) and di seases of reproduction.
adeeme efe@kopbatonsiibudy ks thae isemusale ipesibn toefdi(adipaa tissae). To
body wei ght can 5 correspond to a significant
15 ageedt éurition obesitylvan alss ke deffinelbarethe pasigpfbodiolateoptehie grepter than
di sease. Conpounds marketed as anti-obesity agents
25%herdHee mopalss and fennerd, GAPCERyeland

CLASSIFICATION OF WEIGHT BY

BODY MASS INDEX (BMI)
BMI CLASSIFICATION
< 18.5 Underweight
18.5-24.9 Normal
25.0-29.9 Overweight
30.0-34.9 Obesity (Class I)
35.0-39.9 Obesity (Class II)
>40 Extreme Obesity (Class III)

20

As the BMI increases there is an increased risk of death from a variety of causes
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Sibutramne. Olistat (a |ipase inhibitor) inhibits

fat absorption directly and tends to produce a high
woneistessse of unpl easant (though rel atively hapair@BE)s5/006582

si de-effects such as diarrhea. Sibutram ne (a m xed

5- HT/ nor adr enal i ne reupt ak% i nhibitor) can increase

bl ood 10 pressure and heart rate in sonme patients. The

s G M

SaBhVab @ HReHEGhERE Rrly hORGtehd i kRt Rl (dbRSlY AuBraGids tRy er
a prolonged period (greater than 6 nonths). wever,
RIEBprRER SEGikIRtNL A1 Blall v dRWRe @httRllafly Pt afd diseases of
prelimnary evidence of heart valve abnormalities

B adtioh Rleseartihak kb wn thateverf\s modet regligtion tilBody wesghaican
need for the devel opnment 15 of a safer anti-obesity
agespond Oresgrificagtoediction althy risknf deedaping doeonaiydean flisease.
devel opi ng cardi ovascul ar di seases as well. Coronary

i nsuf €oropaandymarketérh avantitabesity dgerdsiselude@distab XHNIEAL ™) and
insufficiency are at the forefront of the

Sihvteaminen Llistai(a bpasp linhdkitorophibitrdfaicabserpijongdiessily 3nd tends fog
estimated that if the entire pgﬁ,ul a%i on had ar% i dea
Rietyghe highrreijenesofgnpleasepiidtoyeh 1ty ¢ly baaesy) sitsetigets such as

by 20 25% h ' f di ac. .
SEe PErEIe et SeBy e aCeunar AEf s drge vood
35% Th i.ncid . ' [ '
R G i T SR R R
FUBENGIG Phopai P AP ELEHABAN R RARTSHI: B RAUBUcorease

espan ter age peop abet es "are

RB@tHakt Qﬁ@@odk WaRht SRQ prdibiRky p&rhﬂ'@%@ﬁ@rﬂ}hﬁl SinbRas)t However,

di abetes to have significant heart disease and up to

i Brollbidi®Ser8WitBrhils @ftyr rbfork @¥ preBmBiafyadvRlendnE heart valve

findi ngs 25 enphasize the inter-relations between
itinshamlifiecdsancimntetl ovithNh&8DMea dd cardingly athyre icanded dorslecadseelopment
and the potential value of an integrated approach to
ofresafer anvieoliepibrpgeft. t hese conditions based on the
prevention of these conditions based on the prevention
of ob©esity corpiderably ipcreapes the gigk qfjdevelgpmseprdiowgelas gipeases as
(1995)). WD 2005/ 095357 PCT/ JP2005/ 006582 An

WL r S aRy It fHBERCY o R PRF SIS af&ﬁ%ﬁﬁ%@ Cigfpey are at the

i ght . Al t hough al | | hi .

REEREER -l omPlie G o R Y B4l ) siiga e
f - 3 . . . . .

PIFY RorFIAE nan RREEL AL eSO LELARRY i Bl lolaorcase by

?ﬁ/g 'a?cIPﬁ\S Yigl 86RI0 In QPG dey aﬁ%@%b@ﬂﬁs&ul?%&ﬁ&té @{BF%E g‘he

el1hood that the nation of the 5 future w

B¢ RIBndERF EorORPP Ascd I8 H ASubfedlif subjeai¥ilesa tia@ B30 9tart Sarghaad b
inplications of this disease. See, Health

BowR ol eravbightd Thefliakdespdtignt ek QM sansed I8epar R Ar aghls, people
1985 Feb 11-13; 5(9):1-7.

with diabetes are about three times more likely than people without diabetes to have
significant heart disease and up to five times more likely to have a stroke. These findings
emphasize the inter-relations between risks factors for NIDDM and coronary heart disease
and the potential value of an integrated approach to the prevention of these conditions

based on the prevention of these conditions based on the prevention of obesity (Perry, . J.,

et al.,, BMJ 310, 560-564 (1995)).
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"Clinical obesity" is a neasurenent of the excess body
fat relative to |l ean body nmass and is defined as a

woads/mweisght nore than 20% above the i deal bodycnwapPmhs/006582

Recent 10 estinmates suggest that 1 in 2 adults in the
United States is clinically.obese, an increase of nore
than 25% over the past decades. Flegal MD. et al., 22
Int.  JAn ifBE€SingRamBér o Bl @bn andeéf%Ecené et QIR 1eht. BOkHuah not

overwei ght conditions and clinical obesity are a maj or

hutil ériveighhalren S/illEYCE 6hati B Decdnit dV8FWdigid hdllts ARE AW g occurrence

cliinical obesity is often acconpani ed by nunerous

ad oisite atchiddiod [s.ikely thyppasfeaedindicranthg byetty i adult years. The

di abetes, which in turn can cause 15 coronary artery

diighgmselenetaf okesity Inatue-adtlagputopindahd likehisowmlf thatitledati@sof the

and premature death. (See, e.g., Nishina PP.M et al.

Aungetibbe e 6B 4ncfd 6B Jomanids htﬂdgdamtrheombﬁ thé bgltls implications of this

mechani snms under|yi ng obesity require further

cﬂ\lsa?spf pesatipadih, Impb%@omf Qiresitc NI Cogsenh Staserhran Ogling 1985 Feb
ads_to an inbal ance between energy intake and

éiﬂéﬂﬁP}hFe Bot h genetic and environnental factors

I b | d he 20 path of
Z‘Lisi{ ol oBest i Fé‘a?e&@areé@g?@gmeﬁ qu»s?f%ﬁ%ftwe to ean body
h { t
ocr i n%fg c}/nac?raﬁ’gfw ?V%g’wn# é%ﬂ‘%rﬁ 6’?’ © g\% e\?ﬂ}e < Htw eight. Recent
tés Sg%r%g%ﬂ% 1% y) quqé fm &Q E&’ St\ﬁeglspc?ﬁirc o“ablége gl?mcrteehse of

agen ort

GRS @3% obd? ?fl@%ﬁit\ﬂgéadep ulfle%h RODW L], 22853P8 c6bes U1 NBetab.

possibility of preventing ot her diseases that are
s 39t BY). VB Sth oveewéight condlifibsddnd @RRiSAI boYesits 5re%5m%&l Heal®S
t

. enhancenent of the p03|t|ve feeling of "self'

abicems aoddwida,in patitulasecabioclinidabolivéiRy 8@iftgNAccOmpanied by
clinically obese and who encounter a significant

maderots emplieatioud ye., hygiegktsion@ngd &ppd M diabgtess gich gn turn can cause
di scussion, it is ap Farent that conpounds which help
icAropai artqry digease irokst lasytecdompliettiprs ofsinbetepand pseshatiire death.

g@ﬁ woul d provi de an_advance in both W 2005/ 095357
1PIEENDRBE Al 43 Mettar (18D cl i ni cal medi ci ne.

Th t di dtoth
ot et AR e SRPoe e St e Do ol u&ﬁ%laﬁ*ﬁ&aﬂm

Qﬁeﬁ%‘ﬁé}%ul: &%S&t e%ﬂams%?sd {em lm(i)o @%@g\% enve\:'tl]elzrg)h {n ake an

ate t erre

Qﬁﬁeﬁ&x%r@%o&@éne’cﬁ%ﬁ% %ﬁ%nm%ﬁﬂgtorszpeel l#egr gg/gdolégﬁ gank

herein, includes t uman sequences

%ﬁés@bf BbeEher TR Q‘Qﬁ%g Zxcessn;%tdf'l@ AehRé; @&Féd&ﬁ'p‘ﬂgswal activity,
allelic variants, manmalian orthol ogs, bi-ologically
a6d inviabdlic agEbSrine aBAorkRGMRDI Nant nutants t her eof .

Treatment of overweight conditions and clinical obesity via pharmaceutical agents
are not only of importance with respect to the conditions themselves, but also with respect
to the possibility of preventing other diseases that are associated with, e.g., clinical obesity,
as well as enhancement of the positive feeling of “self” that often accompanies those who
are overweight or clinically obese and who encounter a significant reduction in body

weight. Given the foregoing discussion, it is apparent that compounds which help in the

treatment of such disorders would be useful and would provide an advance in both
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10 One aspect of the present invention relates to
certain substituted pyrimdine conpounds represented

woyoisawsmsia (1): L"-Y-" R 1 (1) wherein Q is: PRRIRDIRAGSS2

N ~zZ2' N'" \N Z1' NzZ3 58S Zz4 15 (lIla) or (llb) R1
is selected fromthe group,consisting of (i) Cl_16

al kyl, and Cl1_16 al kyl substituted by substltuent(s)
rRcRmeRd etk meakms! B préshnt lim ARDRR cgtre%@toctﬁ&% | 38 Wellgs other,
of -hal ogen, hydroxy, oxo, Cl.5 alkoxy, WO
2ph@¥pSH7 PCT/ JP2005/ 006582 8 C1_5 al koxy
substituted by substituent(s) independently sel ected
fromthe group consisting of: carbocyclic aryl,

het erocyclyl, and 5 heterocyclyl substituted by C1 5
al kyl, CL.5 al kyl c&voomatly ok yhe haesiday cl yl oxy,
carbocyclic aryl oxy, carbocyclic aryl oxy substituted
by sulbh¢ preseeninyejion isdeparidemtpgundd, Gvide wod odnd modulsth the

group consisting of
activity of a GPCR referred to herein as MCH, and uses thereof. The term MCH, as used

herein, includes the human sequences found in GeneBank accession number NM_005297,
naturally-occurring allelic variants, mammalian orthologs, biologically active fragments
and recombinant mutants thereof. -

One aspect of the present invention relates to c'ertain substituted pyrimidine

compounds represented by Formula (I):

Q Y.
7R,
D
wherein Q is:
R2 R2
N2 r\i N
l .
Z G
Z1/kN s Zs s
: z
(ITa) ~or (IIb)

R, is selected from the group consisting of:
6} Ci.16 alkyl, and
Ci.16 alkyl substituted by substituent(s) independently selected
from the group consisting of:
*halogen,
*hydroxy,
*0XO0,

*C.5 alkoxy,
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--hal ogen; hydroxy, carboxy, carbanoyl, 15 nitro,
cyano, ~-'amno, carbocyclic aryl, carbocyclic aryl

weubwstwsasted by Cl.5 al koxy, 20 Cl.5 al koxy, ©LTAP2005/006582

al koxy substituted by hal ogen, C1_5 alkyl, and ClL_5
al kyl substituted by substétuent(s) i ndependent |y
sel ected fromthe group consisting of: 25 hal ogen,

hydroxy, —carboxy . aik8QubsffdidDA0AR3ALs) independently selected
PCT/ JP2005/ 006563 2EoRubethiter ARy B (Ghndepgnaenay gelecte

al kyl am no, nongok: r@ikﬁhﬁ@hggﬁsubstltuted by
carbocyclic aryl, 5 1 5 al kyl am no substituted by
carbocyclic aryl, #edgocdicanal kyl am no substitut ed
by hal ogenated carbocyclic aryl, di-Cl_5 al kyl am no
substituted by hal ogenasredclyl@dar bocyclic aryl,
carbocyclic aryl carbonyl am no, and

esheterocyclyl substituted by C,.s alkyl,

*C,.s alkylcarbonyloxy,
scarbocyclyloxy,
ecarbocyclic aryloxy,
ecarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consiéting of:
sshalogen;
sshydroxy,
sscarboxy,
escarbamoyl,
**nitro,
seCyano,
*eamino,
_ eecarbocyclic aryl,
escarbocyclic aryl substituted by C,_s alkoxy,
*(C;.5 alkoxy,
««C .5 alkoxy substituted by halogen,
»«Cys alkyl, and
««C,_s alkyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
seshydroxy,
seecarboxy,

'..OXO,
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carbocyclic aryl carbonyl am no substituted by hal ogen,
het erocycl yl oxy, 15 heterocyclyl oxy substituted by

weubsstwsasent (s) i ndependently sel ected from t ReTgPIOF006582

consi sting of. --halogen, hydroxy, carboxy, 20
carbanmoyl, nitro, cyano,, am no, carbocyclic aryl,
25 carbocyclic aryl substi%uted by C1 5 al koxy, Cl.5

al koxy, C1_5 al koxy substilp gt Ryk§HRshd,t uent (s)
i ndependently selected fromthe group consisting of:

WD 2005/ 095357 PCT/ JP20054Q6584kyldRinohal ogen,
hydroxy, and carboxy, <C .5 alkyl, and 5 C1_5 al kyl
substituted by substituent{sonot@daneRAERs supstitated Bt ed

fromthe group consisting of: halogen, hydroxy, and
carboxy, 10 substituted carbocyclic aryl, :
het erocycl yl - et hyl i deneam nooxy, Cl1_5 al koxycar bonyl,
Cl_5 al koxycar bonyl subst t-tdiHCeglalkylarsmptzobspittedbyapagtocyclic
aryl,
sssmono-C_s alkylamino substituted by
halogenated carbocyclic aryl,
seedi-C;s alkylamino substituted by halogenated
carbocyclicfa.ryl,
esscarbocyclic arylcarbonylamino, and
sescarbocyclic arylcarbonylamino substituted by
halogen,
.*heterocyclyloxy,
heterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
"halogeﬁ,
_ eshydroxy,
escarboxy,
eecarbamoyl,
eenitro,
seCyano,
*eamino,
-'carbocyclic aryl,
sscarbocyclic aryl substituted by C,._s alkoxy,
*C,5 alkoxy,

++C,s alkoxy substituted by substituent(s) independently

selected from the group consisting of:
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nono- C1. 5 al kyl am nocar bonyl, di-Cl1_5
al kyl am nocar bonyl, 15 nono-Cl_5 al kyl am no,

wounz/0@355 al kyl am no substituted by substitueRrCtaP2005/006582

i ndependently selected fromthe group consisting of:
cyano, carbocyclic aryl, @nd 20 heterocyclyl,
di-ClL 5 al kylam no, di-Cl1'5 al kylam no substituted by
substituent (s) independenLlio.SE! ected fromthe group
consi sting of: cyano, 25 car%oéyclic aryl, and

het erocyclyl, mono- car bocygllex@hyd am no,

Jnono- car bocyclic arylam no Substituted by

substituent (s) WO 2005/ 098garboLdT/ JP2005/ 006582 11
i ndependently selected fromthe group consisting of
hal ogen, hydroxy, cacChatlyl, and car banmoyl, nitro,
cyano, amno, carbocyclic aryl, 10 carbocyclic aryl
substituted by Cl 5 eCkmilyl subGituted by subxtjtyen@l) Bdegekdonyly
substituted by substituent(s) independently selected
fromthe group consi sfected frofm the group consisting of:
seshalogen,
ssehydroxy, and
seecarboxy,
esubstituted heterocyclyl—eth};lideneaminooxy,
*C;_s alkoxycarbonyl,
+C,.s alkoxycarbonyl substituted by carbocyclic aryl,
*mono-C,_s alkylaminocarbonyl,
. »di-C;_s alkylaminocarbonyl,
*mono-C;_s alkylamino,
*mono-C;_s alkylamino substituted by substituent(s) independently
selected from thc; group consisting of:
*scyano,
escarbocyclic aryl, and
seheterocyclyl,
+di-C, s alkylamino,
+di-C,.5 alkylamino substituted by substituent(s) independently
selected from the group consisting of:
seCyano,
sscarbocyclic aryl, and
esheterocyclyl,

*mono-carbocyclic arylamino,

smono-carbocyclic arylamino substituted by substituent(s)
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... hal ogen, 15 hydroxy, and carboxy, Cl1_5 alkyl,
and C1 5 al kyl substituted by substituent(s)

wondespessdent |y selected fromthe group consi SPCTIGPIN5/006582

20 hal ogen, hydroxy, and carboxy, di-carbocyclic
aryl am no, di-carbocyclic grylanino substituted by
substituent(s) 25 independently selected fromthe

group consi sti nlgd% ndent‘l @le%@ﬂom tltb)@é%nsnstlﬁébboxy, WO
2005/ 095357 PCT/ JP2005/°006582 12 carbanmoyl, --nitro,

cyano, anmino, 5 cardpgyehic aryl, arbocycllc aryl
substituted by C1_5 al koxy, Cl1 5 alkoxy, Cl1_5 al koxy
substituted by substéhydesny(s) i ndependently sel ected
fromthe group consisting of: 10 'hal ogen, hydroxy,
and carboxy, Cl.5 alddayhoxy,and Cl_5 al kyl substituted
by substituent(s) independently
secarbamoyl,
**nitro,
*sCyano,
seamino,
sscarbocyclic aryl,
sscarbocyclic aryl sul:;stituted by C,.5s alkoxy,
*+C,s alkoxy,
«C,.5 alkoxy substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
esshydroxy, and
seecarboxy,
Ci5 all;yl, and
_ #+Cy_s alkyl substituted by substituent(s) independently
selected from the group consisting of:
esshalogen,
eeshydroxy, and
esscarboxy,
«di-carbocyclic arylamino,
«di-carbocyclic arylamino substituted by substituent(s)
independently selected from the group consisting of:
shalogen,

sshydroxy,

sscarboxy,
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15 selected fromthe group consisting of ... hal ogen,
hydr oxy, and carboxy, 'nono-heterocyclylamno, 20

wOnrosmoksst er ocycl yl am no substituted by substi PAEIP093/006582

i ndependently selected fromthe group consisting of
hal ogen, hydroxy, carboxy, 25 carbanoyl, nitro,
cyano, am no, WO 2005/09 7 PCT/JP2005/ 006582 13
carbocyclic aryl, ca&@g&%ﬁkic aryl substituted by Cl.5
al koxy, C1_5 al koxy, Cl1_5"al koxy substituted by
substituent(s) indepepggntly 5 selected fromthe
group consisting of: halogen, hydroxy, and carboxy,
C1.5 al kyl, and 10 Glgyan@l kyl substituted by
substituent(s) independently selected fromthe group
consi sting of. hal ogesininohydr oxy, and -carboxy, 15
-di - het erocycl yl am no,
scarbocyclic aryl,
scarbocyclic aryl substituted by C,_s alkoxy,
*«C,_s alkoxy,
*+C,.s alkoxy substituted by substituent(s) independently
selected from the group consisting of:
seshalogen, -
ssshydroxy, and
sescarboxy,
*C,.5 alkyl, and
==C,_5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
eeshalogen,
*eehydroxy, and
esscarboxy,
*mono-heterocyclylamino,
*mono-heterocyclylamino substituted by substituent(s)
independently selected from the group consisting of:
sshalogen,
sshydroxy,
sscarboxy,
escarbamoyl,
eenitro,

esCyano,

*eamino,
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-di -heterocycl yl am no substituted by substituent(s)
i ndependently selected fromthe group consisting of

wohelsmgsss7; hydroxy, 2 0 carboxy, carbanoyl, PATAPmO5/006582

cyano, **am no, 25 carbocyclic aryl, carbocyclic
aryl substituted by C1.5 q}koxy, Cl1.5 al koxy, Cl1.5

al koxy substituted by substituent(s) independently WO
2005/ 095357 PCT/JPZOD@AQQ?ﬁ@%,114 sel ected fromthe
group consi sting of ogen, hydroxy, and carboxy,

5 C1.5 alkyl, and Clagrsdckilc abBststifutet 8¢ Chyalkoxy,
substituent(s) independently selected fromthe group

consisting of ... hadogeikoxyhydroxy, and 10 carboxy,
Cl1.5 al kyl carbonyl am no, C1.5 al kyl car bonyl am no
substituted by substvCuﬁm&ksﬁmmnmddmgmﬁsﬁhﬁy@;eﬂth@ﬂﬂy
fromthe group consisting of: C1
al kyl car bonyl am no, s&&c@dﬁbaﬂ#@gpmaamyﬁuamﬁonylan1no
and heterocyclyl,
eeshalogen,
sechydroxy, and
sescarboxy,
*C,_s alkyl, and
*+C;.s alkyl substituted‘by substituent(s) independently
selected from the group consisting of:
seshalogen,
esshydroxy, and
sescarboxy,
=di-heterocyclylamino,
=di-heterocyclylamino substituted by substituent(s) independently
selected from the ;group consisting of:
. sehalogen,
eehydroxy,
eecarboxy,
eecarbamoyl,
enitro,
secyano,
*eamino,
=ecarbocyclic aryl,
sscarbocyclic aryl substituted by C,_s alkoxy,
*+Cy.5 alkoxy,

*«C,.5 alkoxy substituted by substituent(s) independently
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Cl.5 al koxycar bonyl am no, carbocyclic

aryl carbonyl am no, heterocyclyl carbonylam no, 20
woaodsmeyshi ¢ aryl sul f onyl am no, carbocyclic PCT/JP2005/006582

aryl sul fonyl am no substituted by substituent(s)

i ndependent |y sel ected frgm the group consisting of:

nitro, C1_5 alkyl, 25 nono-Cl.5 al kylam no, and di-Cl

5 al kylam no, CI1.5.al.ky ﬁ%}h%eg%g é{%l,()hl 0

substituted by substltuent pen enfly sel ect ed
WO 2005/ 095357 PCT/ JP2003l.906282 15 fromthe group
consi sting of: nono-carbocyclic aryl am nocar bonyl ,
**mono- car bocyclic aryl ami.pagathamy! substituted by
hal ogen, 5 di-carbocyclic aryl am nocarbonyl,
di-carbocyclic aryl am nocacirbsnl substi t ut ed by

hal ogen, nono-carbocyclic aryl am no,
**mono- car bocycl i ¢ eCyl#lkyhendubstituted by hal ogen,
di - carbocyclic arylam no, 10 di-carbocyclic arylam no
substituted by hal og€nsalkybsubsityted bycsubstithent(griddependently
carbocyclic aryl substituted by substituent(s)

i ndependent | y sel ecselagtert Geom theegreppogpsiswasf:-st i ng of -
... halogen, and 15 Cl1_5 al koxy, carbocyclic

aryl thio, carbocyclic aryrb#HP&ntsubstituted by

substi tuent (s) |ndependentL¥mey£md

ssecarboxy,
*C;.s alkylcarbonylamino,
«C;.s alkylcarbonylamino substituted by substituent(s)
independently selected from the group consisting of:
*C,_s alkylcarbonylamino,
secarbocyclic arylcarbonylamino, and
esheterocyclyl,
Cis alkoxycarbc;nylamino,
scarbocyclic arylcarbonylamino,
sheterocyclyl carbonylamino,
carbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substitu‘ted by substituent(s)
independently selected from the group consisting of:
eenitro,
e«C s alkyl,
semono-C_s alkylamino, and
++di-C; _s5 alkylamino,
+C,._s alkylthio,

+Cys alkylthio substituted by substituent(s) independently selected
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sel ected fromthe group consisting of hal ogen, 20

ClL 5 alkyl, and C1_5 al kyl substituted by hal ogen,
woaodsmoyshi ¢ aryl sul finyl, carbocyclic aryl sul PCoyP2005/006582

substituted by substituent(s) independently selected

fromthe group consisting of- 25 --halogen, Cl.5

al kyl, and Cl _5 al kyl substituted by hal ogen,

car bocycl i ¢ al ylosithé 86 oontr2BR5/ 095357
PCT/ JP2005/ 006582 16 carbocyclic aryl sul fonyl

substituted by substigHeRibsyclid RFSRANEaBLINM, Sel ect ed
fromthe group consisting of- --halogen, CI_5 alkyl,

and 5 C1_5 al kyl subé&ionb-dirBstyblt dahaG@itarbonyl substituted by
het erocyclylthio, heterocyclylthio substituted by
substituent(s) indepeoghantly selected fromthe group
consisting of. nitro, and 10 Cl1.5 alkyl, C3.6
cycl oal kyl, C3_6 cyeildoarboghclisahydmitetabodyy, C1 5 al kyl ,
C3_6 cycloal kyl substituted by carbocyclic aryl,
, C3. 6 cycl oal kenyl , *tibcackachdicynollapinocarbényt subktjthted by halogen,
substituted by substituent(s) independently sel ected
fromthe group consi¥tonergarBecyclicraylagun,
ssmono-carbocyclic arylamino substituted by halogen,
ssdi-carbocyclic arylamino,
esdi-carbocyclic arylamiro substituted by halogen,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen, and
"°C1-5 alkoxy,
scarbocyclic arylthio, -
scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consistin g of:
sshalogen,
"C1.5 alkyl, and
*«C,.5 alkyl substituted by halogen,
scarbocyclic arylsulfinyl,
scarbocyclic arylsulfinyl substituted by substituent(s)
independently selected from the group consisting of:
*shalogen,
"C].s alkyl, and
«C,s alkyl substituted bx/ halogen,

scarbocyclic arylsulfonyl,
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weeb@esobesd7f rom t he group consi sting of:

Cl1.5 alkyl, 20 C1_5 alkoxy, C2_5 al kenyl, and C2_5
al kenyl substituted by substituent(s) independently

aryl, and 25 carbocyclic aryl substituted by Cl1_5
al kyl sul finyl, carbocycleg aryl, carbocyclic aryl
substi tuted by substi tuent(s) |ndependently WO

2005/ 095357 PCTJax%B%Qﬁ@AQQ@ﬁﬁ?I suﬂtlﬁ@d%%ﬁ@ufdé&@)t he :

group consisting of- al ogen, hydroxy, carboxy,

carbanoyl, cyap@ependenfly Eélé'éted frorrﬁﬂ’ie"%g@up dehsisting of:
alkylcarbonylan1no 10 6 cycl oal ylcarbonylan1no

Cl 5 alkyl, C1_5 al k}ilo pstltuted by substitucnt(s)
independently selected fromthe group consisting of
hal ogen, 15 hyeCoxalkyl, apdr boxy, carbanoyl, oxo,
carbocyclic aryl,
*«C,s alkyl substituteed by halogen,
sheterocyclylthio,
heterocyclylthio substituted by substituent(s) independently
selected from the group consisting of:
eeniitro, and
««C.5 alkyl,
*C; cycloalkyl,
«C5. cycloalkyl substituted by C,._5 alkyl,
*C;. cycloalkyl substituted by carbocyclic aryl,
*Cs. cycloalkenyl,
carbocyclyl,
scarbocyclyl substituted by substituent(s) independently selected
from the group censisting of:
_ eshalogen,
*Cis alkyl,.
++C,.5 alkoxy,
««C, 5 alkenyl, and
»«C,_s alkenyl substituted by substituent(s) independently
selected from the group consisting of:
esscarbocyclic aryl, and
esscarbocyclic aryl substituted by Cy.s
alkylsulfinyl ,

scarbocyclic aryl,

scarbocyclic aryl substituted by substituent(s) independently

car bocycirise2005/006582
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20 heterocyclyl, ...nono-carbocyclic aryla.m no,

di -carbocyclic arylamrzo, ***nono-carbocyclic
wanylsansiso substituted by substituent(s) i ndepemderwbs/goess2

sel ected fromthe 25 group consi sting of- ...

hal ogen, nitro, C1_5 .%yl WD 2005/ 095357

PCT/ JP2005/ 006582 18 C1 alkoxy and .... Cl1_5

al koxy substit yiggbqmbaial ngﬁﬁb]consnst% -dgar bocyclic
arylam no substituted by “su stltuent(s) i ndependent |y

sel ected fromthe &hgegep consisting of .... halogen,
nitro, C1 5 alkyl, . ClL 5 alkoxy, and 10 .C 1 5
al koxy substituted bM<h@bpgen C2_ 5 al kenyl, C.5
al koxy, Cl.5 al koxy substituted by substituent(s)
i ndependently sel est@blodyr om t he group consisting of:
15 hal ogen, and carbocyclic aryl, carbocyclic
aryloxy, Cl1_5 al koxyaobaryhyl, C1_5 al kyl car bonyl oxy,
20 nono-Cl .5 al kyl am no,
eeCyano,
*enitro,
**amino,
**Cy5 alkylcarbonylamino,
*+Cs ¢ cycloalkylcarbonylamino,
"C1.5 alkyl,
*+C,.s alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
sechydroxy,
ssscarboxy,
- sescarbamoyl,
**20X0,
ssscarbocyclic aryl,
sssheterocyclyl,
sssmono-carbocyclic arylamino,
esedi-carbocyclic arylamirno,
sssmono-carbocyclic arylamino substituted by
substituent(s) independen€ly selected from the
group consisting of:
seschalogen,

seeeitro,

‘”'C].5 alkyl,
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di -C1_5 al kyl am no, nono-carbocyclic aryl am no,
nono- car bocyclic arylam no substituted by hal ogen,

wdaizeasamwfsscycl i ¢ aryl am no, 25 di-carbocyclic aPgirarms006582

substituted by hal ogen, nopno-carbocyclic

aryl am nocar bonyl, nono-carbocyclic aryl am nocar bonyl
substituted by substituent(s) selected fromthe group
consi sting of: WO 2005/095357u£@¥¥£ﬁ§%8§6006582 19
hal ogen, ***nitro, Cl 5 alkyl, ... C1_5 al koxy, and

5 C1_5 al koxy substituted by katpamoxy sebistiartt B Ragks

aryl am nocar bonyl, di-carbocyclic aryl am nocarbonyl
substituted by substituesdi{cajboselieayrahidorsabstituted gy oup
consisting of ... halogen, 10 nitro, ... Cl1_5 alkyl,

... Cl_5 al koxy, and ... siktitheraskinnegpesdthty seladted dfrday the
hal ogen, nercapto, 15 Cl1 5 alkylthio, C1L 5 alkylthio
substituted by hal ogen, g@up8omistiyd aful fonyl, C3_6

cycl oal kyl, carbocyclic aryl, and 20 heterocyclyl,
het er ocycl yl , and *s=<halogen,
sseenitro,

ssee(C, 5 alkyl,

see=(C, s alkoxy, and

-"-CI_; alkoxy substituted by halogen,
*+(C,.5 alkenyl,
*(C,s alkoxy,
*+C,.5 alkoxy substituted by substituent(s) ind ependently
selected from the group consisting of:

ssshalogen, and
ssecarbocyclic aryl,
°°carbocy;:lic aryloxy,
_ **C;_s alkoxycarbonyl,

*+C,_s alkylcarbonyloxy,
*smono-C,.s alkylamino,
*+dj-C;.s alkylamino,
*smono-carbocyclic arylamino,
*smono-carbocyclic arylamino substituted by halogen,
*«di-carbocyclic arylamiﬁo,
sedi-carbocyclic arylamino substituted by halogen,
*smono-carbocyclic arylaminocarbonyl,
*smono-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consist ing of:
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het erocycl yl substituted by substituent(s)
i ndependently selected fromthe group consisting of:

woabigesss7 25 hydroxy, carboxy, carbanoyl, egagp005Md6582

2005/ 095357 PCT/ JP2005/ 006582 20 nitro, amno, Cl1_5
al kyl, C1_5 al kyl substit%ged by substituent(s)

i ndependently 5 selecte&'fron1the group consi sting
of . hal ogen, hydroxy, quggéy, and carbanoyl, 10

d 5 alkyl substituted by cafbdécyclic aryl, -Cl1 5

al koxy, Cl.5 al koxy substl.igigded by hal ogen, Cl.5

al koxy substituted by carbocyclic aryl, carbocyclic

aryl, and 15 carbocyclicuagthﬁgbstituted_by hal ogen,
(ii) C2_g al kenyl, and C2_8 al kenyl substituted by
substituent (s) independentd )y akekgahed. fromthe group
consisting of. halogen, 20 oxo, Cl1 5 alkoxy, Cl1.5
al koxy substituted by carbiGytkokcsubstithted by halogen,
ssdi-carbocyclic arylaminocarbonyl,
ssdi-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consisting of:
eeshalogen,
esenitro,
seeCys alkyl,
ee«C,_s alkoxy, and
«»«C, s alkoxy substituted by halogen,
esmercapto,
++C,_s alkylthio,
++C_s alkylthio substituted by halogen,
*Cys alkylsulfonyl,
_ *Cy4 cycloalkyl,
escarbocyclic aryl, and
ssheterocyclyl,
*heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently sele cted
from the group consisting of:
shalogen,
*shydroxy,
secarboxy,

sscarbamoyl,

seCyano,
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carbocyclic aryl, carbocyclic aryl substituted by
substituent(s) independently 25 selected fromthe

wgnresmssnsi sti ng of --hal ogen, hydroxy, --nPCTQP209§006582

2005/ 095357 PCT/ JP2005/ 006582 21 C1_5 alkyl, Cl1.5

al kyl substituted by halqgfn, Cl1 5 al koxy, and Cl1_5
al koxy substituted by hal'ogen, 5 heterocyclyl, and
het er ocycl yl substitMggd by substituent(s)

i ndependent|ly sel ected ~fromthe group consisting of:
hydroxy, --nitro, .Jfifel 5 alkyl, and Cl_5 al koxy,

(ii11) C2_9 al kynyl, and C2_5 al kynyl substituted by

carbocyclic aryl, ¢doy)alkd, 12 cycloal kyl, and 15 C3_12
cycl oal kyl substituted by substituent(s) independently
sel ected fromthe gr@ypalkyrabssititdidyahibstifitnils) aldkpyehdently

ClL.5 al kyl substituted by substituent(s) independently
selected fromthe gelatp foonthe gtoupgomistizdothydr oxy,
oxo, and carbocyclic aryl, nmono-C _5 al kyl am no,
ssshalogen,
ssshydroxy,
sescarboxy, and
ssecarbamoyl,
*«C,.s alkyl substitutéd by carbocyclic aryl,
«(C;s alkoxy,
«C,.; alkoxy substituted by halogen,
+«C,.5 alkoxy substituted by carbocyclic aryl,
--carBocyclic aryl, and
secarbocyclic aryl substituted by halogen,
(i) C,.5 alkenyl, and
C,.3 alkenyl subétituted by substituent(s) independently selected
from the group consisting of:
<halogen,
*0XO0,
*Cy.5 alkoxy,
«C .5 alkoxy substituted by carbocyclic aryl,
ecarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
*shydroxy,

eenitro,
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nono- C1_5 al kyl am no substituted by carbocyclic aryl,
25 di-Cl 5 al kylamno, di-Cl_5 al kylam no substituted

woyoasawssscycl i c aryl, carbocyclic aryl car bonypPamiiprmos/006582

carbocyclic aryl, and WD 2005/ 095357 PCT/ JP2005/ 006582
22 carbocyclic aryl subst&#uted by hal ogen, (v) C3-6
cycl oal kenyl, and C3-6 cycioal kenyl substituted by
Cl-5 al kyl, (vi) caqﬂggm§ﬂyl, and 5 carbocyclyl
substituted by substitutent(s) independently sel ected

fromthe group consi.gti Bty RQlbstNal B Rhlogdd nNitro,
(vii) carbocyclic aryl, and 10 carbocyclic aryl

substituted by substigdyembfysind Ndependently sel ect ed
fromthe group consisting of -hal ogen, hydroxy,
cyano, 15 nitro, Cke(,Qalitbdgydubstitikedy alidggh, substit ut ed
by substituent(s) independently selected fromthe
group consi sti nbetabeyelyhahdgen, 20 hydroxy, carboxy,
car bamoyl, oxo, C1.5 al koxy,
*heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*shydroxy,
eenitro,
*Cys alkyl, and
*C,_s alkoxy,
(iii)  Cys alkynyl, and
C,.s alkynyl substituted by carbocyclic aryl,
(iv)  .Csy2 cycloalkyl, and
Cs.12 cycloalkyl substituted by substituent(s) independently
selected from the group consisting of:
Crsalkyl,
*C,.s alkyl substituted by substituent(s) independently selected
from the group consisting of:
*shydroxy,
**0x0, and
sscarbocyclic aryl,
*mono-Cy.s alkylamino,
*mono-C,.5 alkylamino substituted by carbocyclic aryl,
+di-C,.s alkylamino,
+di-C,_s alkylamino substituted by carbocyclic aryl,

scarbocyclic arylcarbonylamino,

scarbocyclic aryl, and
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25 carbocyclic aryloxy, "nono-Cl-5 al kyl am no- N oxy,
di - C1-5 al kyl am no- N-oxy, nono-Cl-5 al kyl am no, WO

waQeB/085357 PCT/ JP2005/ 006582 23 di - Cl1_5 al kyCaaP1w05/006582

nmono- C1. 5 al kyl am no substituted by carbocyclic aryl,
di -Cl.5 al kyl am no substiééned by carbocyclic aryl,
nono- car bocyclic arylam no, 5 di-carbocyclic

aryl amino, — catQap¥eiy hiyMiBitute S 6 RSS! Y1 i M no
substituted by carbocyclic aryl, ° nono-carbocyclic

arylaninoﬁodi-cgggggﬁ&&b&aﬁdylanino, 10

nono- carbocyclic arylamno substituted by Cl1.5 al koxy,

di - car bocycl i cCcaf perakag! sibbshied uf eg; 4my1,CL. 5 al koxy,
**mono- car bocyclic aryl am nocarbonyl, di-carbocyclic
aryl am nogdy bosatbocyelPhandcar bocycl i ¢ aryl am nocar bonyl
substituted by C -5 15 al koxy, di-carbocyclic

aryl am nocar bongrbocytlpstubgtitritetbyospb@iutént(spihdepzndently selected
carbocyclic aryl, carbocyclic aryl substituted by
substi t uent (s) fi2th thegreyresodsistingywi:sel ect ed from t he
group consisting of- ... halogen, ... Cl1.5 alkyl, and
... C1.5 al kyl *wgdrayiamdt ed by hal ogen, heterocyclyl,
and 25 heterocyclyl substituted by C1-5 al kyl,

*nitro,
(vii)  carbocyclic aryl, and
carbocyclic aryl substituted b).l substituent(s) independently
selected from the group consisting of
*halogen,
*hydroxy,
,*Cyano,
*nitro,
*Cy.10 alkyl,
*C 1.0 alkyl substituted by substituent(s) independently selected
from the group consisting of:
eshalogen,
eshydroxy,
escarboxy,
escarbamoyl,
**0X0,
*+C;_s alkoxy,
secarbocyclic aryloxy,
*smono-C,_s alkylamino-N-oxy,
*+di-Cy.5 alkylamino-N-oxy,

semono-C,.s alkylamino,
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C2.5 al kenyl, C2.5 al kenyl substituted by carbocyclic
aryl, C1.9 al koxy, WD 2005/095357 PCT/ JP2005/ 006582

w@20Bb9Bsal koxy substituted by substituent(s) PCT/JP2005/006582

i ndependently selected fromthe group consisting of:
hydroxy, --halogen, 5 carboxy, nono-Cl_5
al kyl am no, di-d _5 al kyl &m no, carbocyclic aryl,

hal ogenat ed carboEycL&gaggmkhmg$?_Pete[?c¥clyl,
stituent(s

het er ocycl yl substituted by su

i ndependently sel eCLﬁQnJ—CQ'Q]ﬁa/%'&f&HR't&QJ‘ } &toRgb1iRhryl,
... . hal ogen, heterocyclyl,lﬁn 1§ hetelrocy%{yloleﬁ:1 it

substituted by subS_tJ-ai_Ltg.r;ta(\@bamiﬂo&d@sﬁmmvda&o@eh@&z@d
fromthe group consisting of. halogen, "'Cl 5 alkyl,

and 20 .... CL.5 al kihosdibsidcidlicad/dnind)al ogen, C2_5
al kenyl oxy, C3_6 cycl oal koxy, Cl 5 al kyl carbonyl oxy,
car bocyclic aryl oxy, «&@xatbacyetic yrylaminoar yl oxy
substituted by substituent(s) independently selected
fromthe group consistarbrgydylimino,
sscarbocyclylimino substituted by carbocyclic aryl,
*smono-carbocyclic arylamino,
ssdi-carbocyclic arylamino,
ssmono-carbocyclic ar.y]amino substituted by C,.s alkoxy,
sedi-carbocyclic arylamino substituted by C,s alkoxy,
ssmono-carbocyclic arylaminocarbonyl,
eedi-carbocyclic arylaminocarbonyl,
«smono-carbocyclic arylaminocarbony! substituted by C;.s
alkoxy,
sedi-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy, &
. *=carbocyclic aryl,
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
sechalogen, |
ss«C,.s alkyl, and
»+=C,.5s alkyl substituted by halogen,
=sheterocyclyl, and
=sheterocyclyl substituted by C,.s alkyl,
*C,.5 alkenyl,
C,s alkenyl substituted by carbocyclic aryl,

*C,. alkoxy,
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- - hal ogen, hydroxy, WO 2005/ 095357 PCT/JP2005/ 006582
25 carboxy, carbanoyl, cyano, nitro, 5 --am no,

wQR0d/0akdsyl , CL_5 al kyl substituted by substitBemipPE)s/006582

i ndependently selected fromthe group consisting of:
hal ogen, 10 hydroxy, . ? boxy, and carbanoyl,
--Cl -5 alkoxy, and C1 5 a oxy substituted by hal ogen,

15 heterocyclyl, exgé%%%ﬁg ﬁ,}’eﬁ'bi @?&{tugrg@f r%%c?e?ltl;bé’elected

substituent (s) ect t he group

consi sting of Qﬂhpﬁggmu gxgg of: 20 carboxy,
carbanoyl, cyano, no, 25 C1_5 alkyl, Cl1.5

al kyl substi t ut ed bw. g&ﬁ§|tuent(s) |ndependently
selected fromthe group consisting of.

sshalogen,
sscarboxy,
*smono-C;s alkylamino,
+«di-C;.5 alkylamino,
escarbocyclic aryl,
eshalogenated carbocyclic aryl,
esheterocyclyl, |
ssheterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
eseheterocyclyl, and
sseheterocyclyl substituted by substituent(s)
independently selected from the group consisting

“oft

esschalogen,
eeeeCy s alkyl, and
«eee(C, s alkyl substituted by halogen,
*C,.5 alkenyloxy,
. *Cs3¢ cycloalkoxy,

*C,.s alkylcarbonyloxy,
«carbocyclic aryloxy,
«carbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,

eshydroxy,
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walbkopssabst i t ut ed by hal ogen,

hal ogen, WD 2005/ 095357 PCT/ JP2005/ 006582 26 hydr oxy,
carboxy, and carbanoyl, Cl1.5 al koxy, and 5 C1.5

aryl)S(0O) 20, carboxy, carbamoyl, Cl1 5
al koxycar bonyl, 10 nono-C .55 al kyl am nocar bonyl ,
di -C1_5 al kyl am nocar bonyl*,” nono-Cl1. 5
al kyl am nocar bonyl s,u%%(jxﬁ,ut ed by carbocyclic aryl,
di -C1_5 al kyl am nocar bonyl” substituted by carbocyclic
aryl, nono-carbocyclig,alyl am nocarbonyl, 15
di - carbocyclic aryl am nocafbonyl, nono-carbocyclic
aryl am nocar bonyl subgfpé uted by C -5 al kyl,
di - carbocyclic aryl am nocarbonyl substituted by ClL 5
al kyl, am no, nono-&ditd, al kyl am no, 20 di-Cl1_5
al kyl am no, nono-Cl_5 al kyl am no substituted by cyano,
di - C1_5 al kyl am no sufsinbt ut ed by cyano,
nono- car bocyclic arylam no, di-carbocyclic arylam no,
25 C1_5 al kyl carbonyi-@niatiyl, C3.6
cycl oal kyl carbonyl am no, C2_5 al kynyl carbonyl ani no,
C2_5 al kynyl car bony!| afi-redod sibstituted b subisiituenis biadeperdently
aryl,
Y selected from the group consisting of:
=sshalogen,
eeshydroxy, -
ssscarboxy, and
sescarbamoyl,
*(C,.s alkoxy, and
»+C,_s alkoxy substituted by halogen,
*heterocyclyloxy,
heterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
. *+halogen,
eshydroxy,
secarboxy,
escarbamoyl,
eeCyano,
senitro,
e*amino,
*Cys alkyl,
*«C .5 alkyl substituted by substituent(s) independently

selected from the group consisting of:

seshalogen,

(carbocycl i c PCT/JP2005/006582
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WO 2005/ 095357 PCT/ JP2005/ 006582 27 Cl1_5
al koxycar bonyl am no, carbocyclic aryl sul fonyl am no,

woaodsmoyshi ¢ aryl sul fonyl am no substituted by ©CTAP2005/006582

al kyl, (carbocyclic aryl)NHC(O NH, 5 (carbocyclic
aryl ) NHC( O) NH substi t ut edé)% C1_5 al koxy,
(carbocyclic aryl)NHC(O NH Substituted by hal oganat ed

Cl 5 al koxy, carbocycli c,,a,g;&} ’@ZO’ carbocyclic aryl
azo substituted by nono-Cl_ al ylam no, 10

carbocyclic aryl azo substiped dy di-Cl_5

al kylamno, Cl1.5 alkylthio, C1'5 alkylthio
substituted by hal ogen, cadabeoslic arylthio,

, carbocyclic arylthio substituted by substituent(s)

i ndependently 15 sebegt gflkbxfyl & t he group consi sting
of --halogen, --nitro, . cyano, and Cl.5 alkyl, 20
am nosul fonyl, het ef-Geyakosytshbsituted®l . halogérkyl sul f onyl ,
nmono- C1. 5 al kyl am nosul fonyl, di-Cl.5

al kyl am nosul f orfgdrbocgdictaeylgf(ORPe| vyl sul fonyl, C3_6
cycl oal kyl, C3.6 cycloal kyl substituted by C1 5 al kyl,
car bocycl i c arytcarby,2005/ 095357 PCT/ JP2005/ 006582

scarbamoyl,

*C;.s alkoxycarbonyl,

emono-Cj_s alkylaminocarbon.yl,

+di-C,.s alkylaminocarbonyl,

*mono-Cy.s alkylaminocarbonyl substituted by carbocyclic aryl,

+di-C,.s alkylaminocarbonyl substituted by carbocyclic aryl,
»*mono-carbocyclic arylaminocarbonyl,

edi-carbocyclic arylaminocarbonyl,

*mono-carbocyclic arylaminocarbonyl substituted by C;.s alkyl,
+ edi-carbocyclic z{rylaminocarbonyl substituted by C;_; alkyl,

*amino,

*mono-C,_s alkylamino,

+di-C,_s alkylamino,

smono-Cy_s alkylamino substituted by éyano,

+di-C,.s alkylamino substituted by cyano,

*mono-carbocyclic arylamino,

sdi-carbocyclic arylamino,

*C,.s alkylcarbonylamino,

*C;.¢ cycloalkylcarbonylamino,

*C,.s alkynylcarbonylamino,

+C,.s alkynylcarbonylamino substituted by carbocyclic aryl,
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28 carbocyclic aryl substituted by substituent(s)
i ndependently selected fromthe group consisting of:

wQR008/0053s5y1 , and Cl_7 al kyl substituted by hal eg&aP2005006582

het erocycl yl, and heterocyclyl substituted by
substituent (s) independenEHy selected fromthe group
consisting of: CL 5 alkyl; carbocyclic aryl, and 10

- - hal ogenat ed cal beewGhd [aWlino. C1_5 al koxycar bonyl
substituted by cgrboc§é#§?§§ryr? and (viii)

het erocycl yl ,  anghdgtiRs RANMoNlaRMBSt i t uted by
substituent(s) independently selected ,fromthe group

consi sting of. «dBbdegdiRgeylsulfolylehmg ¥ubstiw@ddoXy s alkyl,
car banoyl, cyano, 20 nitro, -amno, Cl_5 alkyl,
Cl:5 al kyl subs{chibatyetic by)BHcEO)NHient (s) i ndependent|y
selected fromthe group consisting of: 25 --hal ogen,
hydr oxy, car begegrbocyedic byiydyAC(OWDH 206tHid bBE1; alkoxy,
PCT/ JP2005/ 006582 29
«(carbocyclic aryl)NHC(O)NH substituted by haloganated C,.s
alkoxy,
scarbocyclic aryl azo,
scarbocyclic aryl azo substituted by mono-C,_s alkylamino,
scarbocyclic aryl azo substitut.ed by di-C,_s alkylamino,
*C_s alkylthio,
+C5 alkylthio substituted by halogen,
carbocyclic arylthio,
.scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consisting of:
«shalogen,
sepitro, .
. *scyano, and
+»Cy5 alkyl,
saminosulfonyl,
sheterocyclylthio,
C;.5 alkylsulfonyl,
*mono-Cy.s alkylaminosulfonyl,
«di-C,.s alkylaminosulfonyl,
sheterocyclylsulfonyl,
*Cj;.6 cycloalkyl,
*Cs.6 cycloalkyl substituted by C,.s alkyl,

scarbocyclic aryl,
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weubsstowsast ed by hal ogen,

OXO, C 1.5 al kyl carbonyl oxy, carbocyclic
aryl car bonyl am no, carbocyclic aryl carbonyl am i no

al kylthio, Cl.5 alkylthio substituted by carbocyclic
aryl, Cl1.5 al kylthio substituted by hal ogenat ed
carbocyclic aryl, 10 carbocyclic aryl, carbocyclic

aryl substitut eétrtt%yatéwl IshpsamtdiDy sunssmt@t&@w ﬂﬁageha/enuy

sel ected fromthe group ‘consisting of -

and nitro, 15ghed&f 96 tleYrouptdasitiag ef: ocycl yl
substituted by substituent(s) independently selected
fromthe group consi.ati;AkyRbnd . . hal ogen, CL1.5 al kyl,

and 20 ... Cl1.5 al kyl substituted by hal ogen, C1.5
al koxy, CL1.5 al koxy -s@ihatkyt sibsttiuted bjhiedleegen, C1. 5
al koxy substituted by carbocyclic aryl, carbocyclic

aryl oxy, 25 carlaygiclyt aadyl oxy substituted by
substituent(s) independently selected fromthe group
consi sting of <hdterbengbhsubstituigil by eubstiigeEDBAPEBRBHY selected

PCT/ JP2005/ 006582 30 cyano,
from the group consisting of:

*Cys alkyl,
escarbocyclic aryl, and
»ehalogenated carbOC};clic aryl,
«C.s alkoxycarbonyl substituted by carbocyclic aryl, and
(viii)  heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected
.from the group consisting of:
shalogen,
shydroxy,
ecarboxy,
scarbamoyl,
ecyano,
*nitro,
eamino,
*Cys alkyl,
«C s alkyl substituted by substituent(s) independently selected
from the group consisting of:
shalogen,
*shydroxy,
eecarboxy,

secarbamoyl,

5 C1.5 al koxycar bonyPCT/@#2085/006582
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wondspessident | y

- hydroxy, carboxy, carbanmoyl, 5 --amno, Cl1.5
al kyl, Cl_s al kyl substituted by substituent(s)
sel ected fromthe group consi SPCIGPIN5/006582

... halogen, 10 hydroxy, . carboxy, and carbanoyl,
nono- C1_5 alkylanino %% 5 al kyl am no, 15 C1_5
al kyl car bonyl ami no, cl oal kycar bonyl ani no,

Cl 5 al koxy, -Cl1.5 al, gy substituted by hal ogen,
"C3_6 cycloal kyl, 20 5 al kenyl, C2.5 al kynyl,

carboxy, CI1_5 al koxy.@;ar b@ Mérbonylox@ono Cl.5
alkylan1nocarbonyl 2541 -CL. 5 al kyl ani nocar bonyl ,

‘mono- C3_6 cycl oal kyl-embea@ﬁm@rdxﬂbon 1&hin63_6
cycloalkylanlnocarbonyl nono- C §,

al kyl am nocar bonyl am-e&m&@@ﬁﬁ?ﬁé&&@ﬂéﬁmo substituted by halogen,

.PCT/ JP2005/ 006582 31 di-Cl1_5 al kyl am nocar bonyl am no,

- ' nono- C3_6 cycl oal kyl@puikegaadomy am no,
»C,s alkylthio,
«Cys alkylthio substituted by carbocyclic aryl,
*C s alkylthio substituted by halogenated carbocyclic
aryl,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen, and
seenitro,
ssheterocyclyl, and
ssheterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
eseC, ;5 alkyl, and
sesC,5 alkyl substituted by halogen,
*C,.5 alkoxy, |
*C.s alkoxyy substituted by halogen,
*C,.s alkoxy substituted by carbocyclic aryl,
scarbocyclic aryloxy,
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
*«halogen,

- een1itro,
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di - C3_6 cycl oal kyl am nocar bonyl am no, Cl1_5 al kylthi o,
5 Cl1_5 alkylthio substituted by hal ogen, Cl1 5

wal2bosiwsdsfi nyl , Cl_5 al kyl sul finyl substitut edrPoy/Jr2005/006582

hal ogen, C1_5 al kyl sulfonyl, and -Cl1_5 al kyl sul fonyl
substituted by hal ogen, §§ het er ocycl yl oxy,
het erocycl yl oxy substitut by substituent(s)
i ndependent |y seleqk:gﬁjron1the group consi sting of
--hal ogen, nitro, 15 hydroxy, carboxy, -carbanoyl,
cyano, amno, 20 arykyl, Cl.5 alkyl substituted
by substituent(s) indépendently selected fromthe
group consisting of .caholk@ 0gen, hydroxy, 25
carboxy, and carbarnoyl, Cl 5 al koxy, and Cl_5 al koxy
substituted by hal ogeashaoyR005/ 095357 .
PCT/ JP2005/ 006582 32 nono-Cl1_5 al kyl am no, di-Cl.5
al kyl am no, Cl1_5 al kydntd@s,bonyl am no,
o«C,s alkyl,
««Cy_5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
eeshalogen,
ssshydroxy,
esscarboxy, and
eescarbamoyl,
*smono-Cy_s alkylamino,
++di-C; s alkylamino,
»«C;_s alkylcarbonylamino,
+C;6 cycloalkycarbonylamino,
Cis alI;oxy,
. »C,_s alkoxy substituted by halogen,
*«C;. cycloalkyl,
+C, 5 alkenyl,
»«C,.s alkynyl,
sscarboxy,
»«C,s alkoxycarbonyl,
ssmono-C,; alkylaminocarbonyl,
+«di-C1.s alkylaminocarbonyl,
ssmono-C,¢ cycloalkylaminocarbonyl,

««di-C3.¢ cycloalkylaminocarbonyl,

ssmono-C;_s; alkylaminocarbonylamino,



10

15

20

25

woaodmoyshi c arylthio substituted by C1_5

Cl1.5 alkylthio, 5 C2_5 al kenylthio, carbocyclic
arylthio, carbocyclic arylthio substituted by hal ogen,

al koxycar bonyl, heterocyclylthio, 10 heterocyclylthio
substituted by CL_5 aIkyI,3 Cl1 5 alkylsulfinyl, C1.5
al kyl sul fonyl , carbocycl|& aryl sul finyl, carbocyclic

aryl sul finyl substltugqg )Y ?QﬁJ ?%ﬂmeQéuﬁarbocycllc

aryl sul f onyl carbocyc ¢ a onyl substituted by

hal ogen, carbocycl If-m%ﬁdétisstéy&%mlylaﬁumhﬂbbwlﬁﬂln@,y Cl.5
al kyl, C1_5 al koxycar bony al koxycarbonyl

substituted by car bOGMiCdj”Qy@HnLy]am%cﬁ&;@Qﬁym ic aryl,
carbocyclic aryl substituted by substituent(s)

I ndependent |y sel ecieq; diltythiiof he group consi sting of.
hal ogen, nitro, 25 C1 5 alkyl, Cl1_5 alkyl
substituted by hal ogeg@,salllthio sabktaxtygd byahdodeh, 5 al koxy
substituted by hal ogen, WO 2005/ 095357

PCT/ JP2005/ 006582 SSChﬂﬂemmﬁyoﬂyl and heterocyclyl
substituted by substituent |ndependently sel ect ed
fromthe group consi $Ei-rak ﬁ&ylhwsﬁwbyhalogen

«C; alkylsulfonyl, and
+Cy.s alkylsulfonyl substituted by halogen,
sheterocyclyloxy, |
sheterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
+shalogen,
**nitro,
eshydroxy,
sscarboxy,
--carbarr;oyl,
. *eCyano,
**amino,
*+C s alkyl,
*+Cy.s alkyl substituted by subst.ituent(s) independently
selected from the group consisting of:
eeshalogen,
seshydroxy,
ssscarboxy, and
esecarbammoyl,
*»Cs alkoxy, and

+«C,.s alkoxy substituted by halogen,

PCT/JP2005/006582
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5 Cl 5 alkyl, C1_5 alkyl substituted by hal ogen,
--Cl -5 al koxy, and Cl1.5 al koxycarbonyl; 10 R2 is

woabigesms7CLl_ 5 al kyl, CL_5 al kyl substituted bpCT/IP2005/006582

hal ogen, Cl-5 al kyl substituted by hydroxy, Cl 5
al kyl substituted by carbggyclic aryl, CL_5 alkyl
substituted by hal ogenat ed carbocyclic aryl, Cl.5

al kyl subst it ut.gdzdy, s MMgiLLRSYCI yl . C1_5 al ky
substituted by hal ogenated héterocyclyl, C2_5

al kenyl " C2_5 aljymylalkyfahif, al koxy, Cl_5 al koxy
substituted by hal ogen, Cl1_5 15 al kylthi o,

- N( R2a) (R2b) ; woesfkylcalRaylanhoR2b are each

i ndependently hydrogen, Cl_5 alkyl, or Cl1_5 alkyl
substi tuted by -Supdlyilthisent (s) i ndependently sel ected
fromthe group consisting of: hal ogen, hydroxy, 20
car boxy, car barfydalken@thi® al koxy, amino, C3_6
cycl oal kyl, 25 carbocyclic aryl, carbocyclic aryl
substituted by “subssy¢licasthios) i ndependently sel ected
fromthe group consisting of: --hal ogen, WO

2005/ 095357 PCTfaEepedspibmspbstigteddy logery| , C1_5
al koxy, Cl1_5 al kyl substituted by haloggen, Cl1 5

al koxy substi t ufaé'aocwwﬁml%@éﬂ?stlm bysCLsgtiprgrgarbonyl,

heterocyclyl, apd . ciyithio,

sheterocyclylthio substituted By C,-s alkyl,
*C,.5 alkylsulfinyl,
-Cl_s alkylsulfonyl,
scarbocyclic arylsulfinyl,
. ecarbocyclic arylsulfinyl substituted by halogen,

scarbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by halogen,
scarbocyclic aryisulfonyl substituted by C,;_s alkyl,
*Cy_5 aJkoxycarbonyl,
*Cy_s alkoxycarbonyl substituted by carbocyclic aryl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substitﬁent(s) independently
selected from the group consisting of:

sshalogen,

**nitro,

*Cys alkyl,

+«C,.s alkyl substituted by halogen,

*sC,s alkoxy, and

++C,.5 alkoxy substituted by halogen,
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het erocycl yl substituted by substituent(s)
i ndependently selected fromthe group consisting of

wo-2b@logmsn, 10 Cl.5 al kyl, Cl1_5 al koxy, Cl_5prairkpi005/006582

substituted by hal ogen, and Cl.5 al koxy substituted
by hal ogen, C3_6 cycloalk%g, carbocyclic aryl,
carbocyclic aryl substitutéd by 15 substituent(s)

i ndependent |y sglgikedyfd@m the group consisting of:
hal ogen, C1_5 alkyl,” CL_5 al koxy, Cl.5 alkyl

substituted by IgleR@fily sabtuted By GlbshtudltlsPMependently selected
substituted by hal ogen, heterocyclyl, or heterocyclyl

substituted by foh#el groiptbisisting Blependent|y sel ected

fromthe group consisting of. halogen, Cl1_5 alkyl,

25 C1_5 al koxy, C1. 5e-mdldpeh, substituted by hal ogen, and

Cl 5 al koxy substituted by hal ogen; WO 2005/ 095357

PCT/ JP2005/ 006582 35Clsdllgyl,sel ected from the group

consisting of Formulae (IIl), (Illa), (Illb), (IV),

(I1va), and (1Vb); R38.iNIgdsubsNuRdbmhalegen,. 1N "A K4

Cr 1~ Oo N Ra N A*e &Illg (Ifta) (M) R3 R3 R3 o.,,
»+C1_s alkoxy, and

*+C;.s alkoxycarbonyl;

R; is halogen, C,.5 alkyl, C;_ alkyl subétituted by halogen, C,.s alkyl
substituted by hydroxy, C,.s alkyl substituted by carbocyclic aryl, Ci.s
alkyl substituted by halogenated carbocyclic aryl, Cy_s alkyl substituted by
heterocyclyl, Ci_s alkyl substituted by halogenated heterocyclyl, C,s
alkenyl, Cy s alkynyl, C,.s alkoxy, C;.s alkoxy substituted by halogen, C;.s
alkylthio, -N(Ry.)(Rap); wherein Ry, and Ry, are each independently
hydrogen, C,.s alkyl, or Cy_s alkyl substituted by substituent(s)
independently selected frc;m the group consisting of:

<halogen,

*hydroxy,

scarboxy,

scarbamoyl,

*C,.s alkoxy,

*amino,

*Cs¢ cycloalkyl,

ecarbocyclic aryl,

scarbocyclic aryl substituted by substituent(s) independently

selected from the group consisting of:

*shalogen,
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BB NN~A-N'A 5 (1V) (Iva) (IVb) wherein R3 and R4
are each i ndependently hydrogen or Cl1-5 alkyl; and A

waQo@EndsB7ar e each i ndependently a singl e bondpCcTaP05/006582

or -(CH2)2-; Z1, 72, Z3, and Z4 are each independently
hydr ogen, hal ogen, CJ-5 alkyl, - 5 al kyl substituted
by hal ogen, Cl1-5 al kyl substituted by hydroxy, ClL 5

al kyl  substituted bxcgza{"gqcycl ic aryl, Cl1-5 al kyl
substituted by hal ogenated ’ carbocyclic aryl, Cl1-5

al kyl substituted by.hetgeqngyclyl, Cl-5 alkyl 15
substituted by hal ogenated heterocyclyl, C2-5 al kenyl,
C2_5 alkynyl, C3-6 &gclgn)ikwsiitufed bphabiaxy, Cl-5

al koxy substituted by hal ogen, nono-Cl- al kyl am no,
di - C1-5 al kyl ami no, «Cl, dikexlykistitated by Galogacyal i ¢ aryl,
substituted carbocyclic aryl, heterocyclyl, or
substituted heterocyel§O,NHar R2 and Z2 are bonded to
each other to forma ring and -R2-7Z2- is -(CH2)n 2 0O
or - (CH2) o- CH=CHHeleOei®ly; gndwher ei n one - CH2- group of
-R2-Z2- can optionally be replaced by C(O, NR6, O,
S, S(O, or S(OpgierogrdylsibstiptddPyBubstientls) ingependergly splected
and p are each independently 0, 1, 2, 3, or 4 provided
that WO 2005/ 09%a8 theroyprepptne0h6582 36 o+p = 0, 1,
2, 3, or 4; and R6 is qydrogen, ClL 5 al kyl, or
substituted C1 5 alR#o8ind Y represents: 5 (i)
-C(O NR5-, -CC S)NRS5:, ([‘]%(P)O -5(02-, -C(O-,
-C¢(S)-, or - (CI—|2)mwﬁtasna1 Y4s selected fromthe group
consi sting of For rrulgﬁlhta(uuxg,), (Irrta), and (111b); or
(ii) -C(ONR5-, -CCS) -, (OO, or -OC(O- when L
is selected fromt hecgsrag%q sERRRted bl Bogth, &far mul ae
(1V), (1va), and (No); ~ 10 wherein R5 1's hydrogen or
C1_5 al kyl; and m i s..@, s dikoxg subktitufed b9 haldgenWher ei n
carbocyclic aryl is phenyl, naphthyl, anthranyl,
phenant hr y&;,¢ coelodlkyah@mcyclic aryl, carbocyclic aryl substituted by

substituent(s) independently selected from the group consisting of:
*halogen,
*Cy.5 alkyl,
*Cy.s alkoxy,
*C,.s alkyl substituted by halogen, and
C,.s alkoxy substituted by halogen,
heterocyclyl, or heterocyclyl substituted by subétituent(s) independently
selected from the group consisting of:
*halogen,
*Cys alkyl,
*Cy.5 alkoxy,
*C,.s alkyl substituted by halogen, and

*Cy.s alkoxy substituted by halogen;
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carbocyclylis I 0, 1
1- di hydr o- 5- oxo-di benzo[ a, d] cycl oheptyl, 1- 15

woxaeesioastsny| , 7, 7- di met hyl - 2- oxo- bi cycl o[ 2. 2. 1poepP3005/006582

9H-fl uorenyl, 9- oxo-fluorenyl, acenaphthyl,
ant hraqui nonyl , C-fl uoren- % ylldene I ndanyl ,
i ndenyl , nenthyl 1,2,3,4- tetrahydro naphthyl or

blcyclo[2
155 4 & 50 Bk AR RRAELY by g )

ﬁ II‘@%OJHW IVIJ);Z di hy dro 3- oxo- pyrazol yl ,

1 hi a |azo 1, 3-di oxo- 2 0 isoindolyl,

1, dloxolarlyl, 1H—|ndonI 1H pyrrol o] 2, 3- c]pyridyl,
1H pyrrolyl, I-oxo-BFLisobenzofuranyI,

2,2'",5 ,2"-terthiophenyl, 2,2'- bithiophenyl,

2, 3-di hydr o- I-ox -i soi ndolyl, 2, 3-di ydro benzo[

1, d|o &35~ di hydr o- ‘Puﬁ |h A§\ /}L
-0 @: ylﬁ 2H ben2op I, ” oxo0- b u
ol i dhAyl, -3 -2gy - 254 %f/ ~A

benzo[l 4]oxa2|ny
3, 4- di hy@no- 2%#benzo[b][1,4pﬂ£pxepinyI, 4H (11Ib)
benzo[ 1, 3] di oxi nyl, 41 benzopyranyl,
4-oxo-1,5, 6, 7-tetrahydro- indonI 4-
oxo0- 3, 4- di.hydBQ- pht hal azi nyl benzopyr an

oxo??fﬁioxan hen ‘F#cé?bazolﬁb
ntAg

2700)\3\

] ‘\\\\B\ ‘;5)

, azetidin dazol yl,,

5/ 6‘953 7 PCT/J ondsyoo’éssz 37 benzo[Z, 3] 6. oxol y! ,
benzo[ 2, 1 LoxadlaZOIyI, benzg[ 1, 2, 5]0xad|azolyl
benzo[b]t nyl, benzofuryl,( zot hi azol yl H%WNI
furyl, imdazo[2,1- b]thiazolyl, inidazolyl,
isoxazolyl, nmor phol i no, norpholinyl, oxazolyl,
oxol anyl, piperazyl, piperidyl, piridyl,
pyrazol o[ 5, 1- b] t hi azol yl , pyrazolyl, 5 pyrazinyl,
pyridyl, pyrimdyl, pyrrolidyl, quinolyl, quinoxalyl,
thi azol i dypereint Rl ARG Yoko cabBin@BEhdentiD h(dr88¥¥lor C, 5 alkyl; and A
2, 3-di hydr o- benz%fu?%] tetraﬂ%ﬁro h?t%%M or s
benzof ur anyd B ahétB Mep@ldéduyarsmgleaﬁh@ LOH,-PérO(TH,),Qr
i odo; or a pharmaceutically acceptable salt, hydrate,
or sol vat &,ihefgand Z, 4O edchéndeppdattlydiydiope, palesset, s alkyl, C;.
i nvention pertains to pharnmaceutical conpositions
conpri si ngakylshibstitpedby balpgep, €fsfalol substitaind bonhydodxyaf:-s alkyl
| east one conpound,” as described herein, in
conbi nat i éPPSWi“F?ﬁ by qarheeyelic @i apily!l subgiaseddy halogenated

carrier. ect _of the pFesent i.nventi.on pert?lns
Y

to met hod§ar %“r ‘Hé"ybrCOﬁﬁW'a%? gityied byt hetesgayelih ozralk

| rovin n tion n Sa
aggi ety, 9 an@%{}gg{q l?:y a %l&ﬁéd he erocgclylg Czs gkeny]o& 25 alkynyl, Csg
cycloalkyl, Cy_s alkoxy, C;.s alkoxy substituted by halogen, mono-C.s

alkyl amino, di-C,.s alkyl amino, C,.s alkylthio, carbocyclic aryl,
substituted carbocyclic aryl, heterocyclyl, or substituted heterocyclyl; or
R; and Z, are bonded to each other to form a ring and -R»-Z;- is -(CHy)n-
or -(CHz)o-CH=CH-(CH,)p-; wherein one -CH,- group of -Ry-Z,- can
optional ly be replaced by C(O), NRg, O, S, S(O), or S(O),; wherein n is 2,

3,4, 5, or 6; o and p are each independently 0, 1, 2, 3, or 4 provided that
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15 di sorders, seizure, obesity, diabetes, appetite and
eating di sorders, cardiovascul ar di sease,

woyppesrwssssi on, dyslipi dem a, nyocardi al i nfar cPCOIP2005/006582

bi nge eating disorders including bulima, anorexia,
ment al di sorders including mani ¢ depression,

schi zophreni a, delirium genentia, stress, cognitive
di sorder sy, atpansi0p AehiaG lis Y FYRKE ; aRYDSE @BGRuPESE
di sorders ‘and dyski nésras i ncl udi ng Par ki nson' s

di sease, gRyll epsy, and addiction conprising 20

adm nistering to an individual suffering fromsaid
condition a thgrapeutically effective anount of a
conpound, as described herein, or a pharmaceutica
conposi t i gneprkveniteof .  One aspect of the present

i nvention pertains to nethods for the prophylaxis or
treat ment (ivf arC(OINRAGCABRR:HeC(O)hesS(@)y, aHOan-GiHesirt y
rel ated di sorder conprising admnistering to an

i ndi vi dual suf (@hdnghen bnstsélectebineth thegroug consisting of Formulae
therapeutically effective 25 anmount of a conpound, as
descri bed hereﬁﬁl(ﬁk%ambﬁﬂﬂﬁﬂﬁeutical conposi tion

t hereof. One aspect of th%giresent i nvention pertains
to nmet hod§f or “GRNRr-oERY N B CEPIO0-1 I @t Hdnvhesy L 1 selected

S TR A B B B
SRR e ST

of a conpound, as described herein, or a

pharmaceutical conposition. One aspect of the present

I nvention pert @h&sinkb RURA% ;Qlfen)tl,h?aﬁﬂﬁﬁ;c’ﬁmﬁanyl,

i nvention, as described herei'n, or ‘a pharmaceutica
conposi t i grenbdilfE6f bipfe@y-1;use in a nethod of treatnent
of the human or ani mal body by therapy. 5 One aspect

of the present carbnegelyliioh OpérdilaidnsS-pro-dibenolatiey clohertyiel -
present invention, as described herein, or a

phar mac euvkeatianybigetnethyh2tonebéytlo[ 2% Thephd, I {lnorenyl, 9-
met hod of prophylaxis or treatnent of an eating .

di sor der, oghBugrenyl, geengphthple dnthrpqyinnyt, Edfluagenssyliflepe, gdanyl,
the human_or ani mal y by therapy. e, aspegt t he
present | H\?@‘?Y?l"&ﬁga‘éfé E? i’ﬁ‘égtf%y%BWﬁéﬂW&m&fcy?’ﬁé'zpﬁéeé’éeﬂl'l’
10 i nvention, describ erei.n,. or a. r utic
cormost i on i nERESHH b Faariefurodeedlis Vg 2 S Bikiaa
pr ophyl axi;s, -ar. L f~.anxi ) assi: diava.
schizophré%ﬁgﬁmgﬁgﬁé?ﬁg%ggb%8ﬂggﬁ%%%ggﬁgéﬁﬁﬁgﬁﬁﬁhéﬁ(%?m

ani mal bo‘i’s%in@MylE NEIARY NN 8 FARBAGH lﬁfpy&QI%[z?f-éa?ﬁ%l, 1H-
invention pertains to compounds of the presen

i nvent i on py@slyldestd- RedResdhbaylf 07, st aefsprb e of
a nedi canent for use in the 1§/prophyIaX|s or

t r eat ment bifiophenydat,3-tifydits Doeelspindbigs 2 Bydilddrobesi ty

rel ated di sorders.
benzo[1,4]dioxinyl, 2,3 -dihydro-benzofuryl, 2,4-dihydro-3-oxo-pyrazolyl,
2H-benzopyranyl, 2-ox 0-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-
2H-benzo[1,4]oxazinyl_ 3,4-dihydro-2H-benzo[b][1,4]dioxepinyl, 4H-
benzo[1,3]dioxinyl, 4 H-benzopyranyl, 4-0x0-1,5,6,7-tetrahydro-indolyl, 4-
0x0-3,4-dihydro-phthal azinyl, 4-oxo-benzopyranyl, 9,10,10-trioxo-

thioxanthenyl, 9H-carbazolyl, 9 H-xanthenyl, azetidinyl, benzimidazolyl,
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One aspect of the present invention pertains to
conpounds of the present invention, as described

woeowsias3sfor t he manuf acture of a nedi cament f BCTUB®OS/006582

the prophylaxis or treatnment of anxiety, depression,
schi zophreni a, addicti on, or epi | epsy. One aspect of
the present invention per%ains to net hods of

decr easi ngené(s{@d]dw%@ﬁeben%&z QfB]%dla%iylVbéﬂ%[ll z@malaz%nwg
adm nistering to the in di vidual a therapeutically

effecti veben@d[@}anényofbeaz&eﬁp%mtm%w RE@bIyH ey INRLigdz0[2,1-
or a pharmaceutical conposition thereof. One aspect of

t he presebithidzolE ithidRRoIPE isoRdZ0B/ 1, trforpletline,dsorgtolinylfsiaidig,
satiety in an individual conprising admnistering to
sai d i ndi wiothngl, piperbirglr piperittyil,padidyy, pyfazelofSi vigthiarolyh pyrandlyl,
a conpound, as described herein, or a pharnmaceutica
conposi t i pmazinygpeady, pFrirddgl, aepailyl, qﬁinollyllem[!in@@b'htthiazolidyl
i nvention pertains to nethods of controlling

reduci ng thieeelgihthicgzl, ﬁhlphnﬂnZ,BNdiyvlmbm@fewh‘ﬁﬂmahﬁr@thlenyl or
adm nistering to said individual a therapeutically
effectlvemﬁﬁghﬁﬂyof a conpound, as described herein,

or a pharnaceé?}cal nposi |on thereg.. VO
2005/ 095357 PCR§ED H0dyunoEhier: baunaeioddnect of the

oo 1 eceftmamermneaR g Rai S R Re oo hak nga
the bﬁ%s@%:?gf t\llx\% érlé'se ﬁ?n%gpt?o%go%rtalﬁsc’ to%%%&r(ac%qﬁgal CQSE)(?SIYE{&TIS

sone e IS "an an

&%Em% 'I%%Eﬁﬁﬁ&lﬁ» effe'l@ive E?H{Mt af ét‘?&stognetc&ﬁ%m a5 8&ERleRr

I's for the prophylaxis or treatnent of eat | ng

hékbis Oh A8hbinazioR WS b b aRfacORREll Yeckthiad &frigli sorder. In
some enbodi nents, the nDduIatlon of the MCH receptor

reducas asbéwdfthap:aééﬁt @fvehtivn gefdiny totkhéhods ot tlsep®phylaxis or
enbodi ments, the nodul ati on of the MCH receptor
treaudiere eSinpatvingtmeniony flretiomdiegpidg ahd arbusals amagety, depression, mood
enbodi nents, the nodulation of the MCH receptor
diserders.opigure obesitpl fiabs teseinphtite gad eating disprders rrgidiqvaealar dipegse,
some  enbodinents, the nodul ati on of the MCH receptor
hY@“F‘tﬂO“p‘%lﬂMﬂ’%% myogardial asareism bigee sating dizprdery including
ressi an, schi zophrenia; addi.ction, e
Qe BT WO TS HHF IFEeSSo B P e deln
nts

der%l%% SLIESS cogm{' el iSRS | eﬁchon dgf’l {08 &sorder sugsgglce ahuse %sor%lers

unaﬁ as a nmass’ ex o

aﬂcﬁ%élgﬁe%laéplgfdhmv f'?rkw%s@n Gk gBﬁ%Jsﬁ% §ddjrcg§3ﬁ‘ c&Hﬁmﬂ]gh as

nmass | ndex o out about 15 sone

a&ﬂ’ﬂ%ﬁihﬂ%&}taﬁ indiViial WWFRRinB %npsaMdlﬁas&mmgamcmy eﬁ@ame
30 to about 45. In some  enbodinents, the hunman has a
amOEhy ofMB&mpbiidexs dedcr elR@Ubreth, br 4 @‘naa’ﬁwéﬁtlcéﬁcomposmon thereof.
One aspect of the present invention pertains to methods for the prophylaxis or
treatment of an eating disorder, Obesity or an obesity related disorder comprising
administering to an individual suffering from the condition a therapeutically effective
amount of a compound, as described herein, or a pharmaceutical composition thereof.
One aspect of the present invention pertains to methods for the prophylaxis or

treatment of anxiety, depression, schizophrenia, addiction, or epilepsy comprising

administering to an individual suffering from the condition a therapeutically effective
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One aspect of the present invention pertains to
nmet hods of producing a pharmaceutical conposition

woaogrosisng admi xi ng a conpound, as descri bed ReTgPm95/006582

and a pharmaceutically acceptable carrier. 20
Det ai | ed Descri ption of pﬂf I nventi on One aspect of
the present invention relates to certain substituted

arPc}ﬁ‘ht 8/3? addoﬂl?our?i §m%§§d l‘ie?é? Sor & Bﬁaﬁ%a@éﬁtlgél cBMbasitidn) -

arnaceutlca 'y accept abl e

al t OndFERL BN preselt i‘ﬁ@érﬁo:‘i p&tarSto coistuidofhe [!)rese?(ﬁ and
R, are as described herein, supra and infra.

invE0ioh, 28 E&ERbeBGI{e&P&QD&{aQ%&&iZal céhpbtitibSthaRpf, e@rluaé Bd
that certain features of the invention, which are, for

méthad ofttieatmetlestalid Hv@n onardifal bodybyeterapy. Separ at e
enbodi nents, nmay al so be provided in conbination in a
si ngDee sspixd df the plesenCavandids pdrigjns va compminfieaftthe peseof t he
i nvention which are, for brevity, described in the
ingamivenes destrieddieregl, er eptoodicamiot compysitibs thetsef, frrawé dead
separately or in any 5 suitable subconbination. In
megigpkofarenbalans m seatroenplairranggtisordies, Phesibeortaniohesiipireleed
are of Fornu (1) wherein Qis Fornmula (lIla); Z1 is
dipgyerr 9§t h utﬂ%ﬂ @glawwl tqdyé%hlm C1_5 al kyl subst i t ut ed

by an 6 cycl oal k
Y Dt SR oE° MRl ek beping s RaBpeiyor s prgseit 1O
utlg Hw%lacce t abl e

me%n%%ré,oafs esila nm%r a rmaaceutlc? COh’lé)Oylglon hafeop 1for u%e ln%t e
? Tok e%ﬂhpf{&fs] 'i)% ﬁ&trﬂén? oP:Ian ﬁrs ?%%e?s{oh) schi 311;9 aﬁgl o?i or

romthe group co ng of O 10 a

ep?@ﬁ’sy%th%@nuﬁhﬁ(&l anfth2$bd aiﬂﬂrttﬁéi'a@y substi t uent ( s)

i ndépendently selected ‘fromthe group consisting of:

15 hehegpeut of B Present invention pertains to compounds of the present
invention, as described herein, for the manufacture of a medicament for use in the
prophylaxis or treatment of an eating disorder, obesity” or obesity related disorders.

One aspect of the present invention pertains to compounds of the present
invention, as described herein, for the ma;xufacture of a medicament for use in the
prophylaxis or treatment of anxiety, depression, schizophrenia, addiction, or epilepsy.

One aspect of the present invention pertains to methods of decreasing food intake
of an individual comprising administering to the indiv-idual a therapeutically effective
amount of a compound, as described herein, or a phartnaceuticali composition thereof.

One aspect of the present invention pertains to methods of inducing satiety in an
individual comprising administering to said individual a therapeutically effective amount
of a compound, as described herein, or a pharmaceutical composition thereof.

One aspect of the present invention pertains to methods of controlling or reducing
weight gain in an individual comprising administering to said individual a therapeutically
effective amount of a compound, as described herein, or a pharmaceutical composition

thereof.
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Cl1 5 al koxy, Cl.5 al koxy substituted by carbocyclic
aryl, Cl1_5 al kyl carbonyl oxy, 20 Cl.5 al koxycar bonyl ,
wQR0d/0ak3soxycar bonyl substituted by carbocycl i ecagpo05/006582
car bocyclic aryloxy, and carbocyclic aryl oxy
substituted by substitueng (s) i ndependently sel ected
fromthe group consistin& of 25 halogen, --nitro,

20550 By BB Sa0nEPEL gy AR Wbl B franfPucn
re@&k&rup&lylﬁﬁly dgaﬂéonﬁbmﬂél dohth &g e chkgt%r%hb’A oompound as described

*nono- car bocyclic aryl am no, ar bocyclic

héélﬁ' RORALS emBoGRENRY @%QJOMFO@HYJ ﬁ%lnfa%isﬁﬁh B&me embodiments, the
car bocyclic arylsulfony am no substituted by C1 5

madilatlon of 62 MICIatdeaptor1s for thehrophAbkydrithtbmentdos b tating disbiter,
carbocyclic aryl, carbocyclic arylthio, 10

olginbaroyesity eelasd/disdnde. Biubmst etbddideny thamod@ation of the MCH
carbocyclic arylthio substituted by C1_5 al kyl,

receptdy osslpcdsifoodantgkesefltheingil iduad anfzomy eni todameptss thie firmdylation of
substituted by hal ogen, heterocyclylthio, 15

thia M(EH tpegntdrymdugssation ithe indigidugly InGonse gnmmentmeenodulatlon

Xcloalk yl, C3_6 cycloalken¥
of the MCH receptor confrols or reduces weight gain of the individual. In some

embodiments, the modulation of the MCH receptor is for prophylaxis or treatment of
anxiety, depression, schizophrenia, addiction, or epileﬁsy.

In some embodiments, the individual is a mammal .

In some embodiments, the mammal is a human.

In some embodiments, the human has a body mass index of about 18.5 to about
45. In some embodiments, the human has a body mass indlex of about 25 to about 45. In
some embodiments, the human has a body mass index of a'bout 30 to about 45. In some
embodiments, the human has a body mass index of about 3 5 to about 45.

One aspect of the present inventi;)n pertains to methods of producing a
pharmaceutical composition comprising admixing a compound, as described herein, and a

pharmaceutically acceptable carrier.

Detailed Description of the Inv-ention
One aspect of the present invention relates to certain substituted pyrimidine
compounds represented by Formula (I):
Q Y.
\t//\\R1

@

or a pharmaceutically acceptable salt, hydrate or solvate thvereof, wherein Q, L, Y, and R,

are as described herein, supra and infra.
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carbocyclyl, carbocyclyl substituted by Cl.5 al koxy,

20 carbocyclic aryl, and carbocyclic aryl substituted
woyoshstsrt uent (s) i ndependently sel ected fr oRCTHR2005/006582

group consisting of --halogen, nitro, 25 "Cl 5

al kyl, and C1_5 al kyl subgéituted by substituent(s)

i ndependently selected fromthe group consisting of

ik QGRRatWeha? Qé?éﬁ@@%&%? offtelihvdnaoD 54&991@ 28 2for Harity,

éé}bocyclic aryl, an eterocyclyl, 1 5 al koxy,

déstrifedah KiR6Ynt&ld BSdebirbtt @RbEYmEA, @B Also Be frlovadealik 8dtYbination in
substituted by carbocyclic aryl, carbocyclic aryl oxy,

aRingle emdodigenc Cotvetely] wifotoRAanROMthe inddifion which are, for brevity,
**mono- car bocyclic aryl am nocarbonyl substituted by

dewbisdiin therbiftext ofedinglé anbddinmit, fag atyd Gelprooadal sspdrately of in any
10 halogen,. C1 5 alkyl, Cl1.5 alkoxy, and Cl1_5
saitakigwybeombittidnut ed by hal ogen, di-carbocyclic
aryl am nocar bonyl, and 15 di-carbocyclic
ar y| &miomseambbdimphts.sasedndsefdbi ygsenisintestionuenefFoymula (T)
“%grl_eglc(tyesd@%Lﬁml}a?;ezl ?srh(;/lég)g(e:rg r}]le?llogsetn! Crl]g a(l)kfyl, Ch1a5| a?lgyel I’s]l’Jbs‘cit'u;ce.d by
halogen, Cs.6 cycloalkyl, Cys alkoxy, C,_s alkoxy substituted by hualogen, or C,.s alkylthio
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodiments, compounds of the pres.ent invention are of Formula (I)
wherein R, is selected from the group consisting of:
(i) Cy.10 alkyl, and
Ci-10 alkyl substituted by substituent(s) imdependently selected
. from the group consisting of:
+halogen,
*0Xo0,
*C,.s alkoxy,
*C,.s alkoxy substituted by carbocyclic aryl,
*C,5 alkylcarbonyloxy,
*C,.s alkoxycarbonyl,
| *C,.s alkoxycarbonyl substituted by carBocyclic aryl,
scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
eenitro,

“C]_s alkyl, and

*«C,.s alkyl substituted by oxo,
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Cl1 5 alkoxy, and 20 ... Cl1_5 al koxy substituted by
hal ogen, C1.5 alkylthio, Cl1L 5 al kylthio substituted

woyodsabsgen, Cl1_5 al kyl sul fonyl, carbocyclic acyup2oasahess2

25 heterocyclyl, heterocyclyl, and heterocyclyl
substituted by substitue Hﬂs) i ndependent |y sel ected
fromthe group consisting of WO 2005/ 095357
PCT/JPZOOS/OQG@@%gmggy 5 alkyl, C1_5 alkoxy, Cl1_5
al koxy substitute y’ cdarbocyclic aryl, carbocyclic

aryl, and 5 campReuedi1exublingtPs ¢ Luled by hal ogen,
(ii) C2_5 al kenyl, gn% « 5 alkenylusjﬁstituted by

Substituent(s)qﬂﬁgegﬁﬁg@n@hymﬁmk@cted fromthe group
consi sting of carbocyclic aryl, and 10 carbocyclic

aryl substit ut @gciioSulsdrylbni@of (s) i ndependent |y
sel ected fromthe group consisting of --nitro,
--hal ogen, Clecarbatykiit arylbblfd@ylamimal, Kyl substituted by
hal ogen, --Cl-5 al koxy, and Cl_5 al koxy substituted
by hal ogen, ( tcaibpcyCHe &rybylfdnghinind substitted®d G- alky/1,
cycl oal kyl substituted by substituent(s) independently
*C s alkylthio,
C,.s alkylthio substituted by carbocyclic aryl,
carbocyclic arylthio,
scarbocyclic arylthio substitutéd by halogen,
scarbocyclic arylthio substituted by C.s alkyl,
carbocyclic arylsulfonyl,
carbocyclic arylsulfonyl substituted by halogen,
.*heterocyclylthio,
sheterocyclylthio substituted by C.s alkyl,
*C;. cycloalkyl,
*Css cycloalken};l,
scarbocyclyl,
scarbocyclyl substituted by Cy_s alkoxy,
scarbocyclic aryl, and
ecarbocyclic aryl substituted by substituént(s) independently
selected from the group consisting of:
+chalogen,
e*nitro,
*+C;s alkyl, and
««C .5 alkyl substituted by substituent(s) indep endently

selected from the group consisting of:

ssshalogen,
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20 selected fromthe group consisting of: C1L_5 al kyl,
ClL 5 al kyl substituted by carbocyclic aryl,

woantsmoyxslhi ¢ aryl carbonyl ami no, and carbocycl PCTAP3005/006582

25 (iv) carbocyclyl, and carbocyclyl substituted by
nitro, (v) carbocyclic a{ |, and carbocyclic aryl
substituted by substituen %s) i ndependently WO

2005/ 095357 PCT/ JP2005/ 006&3%hcydid 258 8¢t €d fromthe
group consisting of hal ogen, ctyano, nitro, 5 Cl1_9
al kyl, and C1_9 al kyl subshdtdredyes, by substituent(s)

i ndependently selected fromthe group consisting of.

hal ogen, oxo, 10 **ampakeds bocyclic

aryl am nocar bonyl, di-carbocyclic arylam nocarbonyl,
**mono- car bocycl i ¢ aGyk alivoxycobstinosyy halobat, i t ut ed by
Cl1 5 al koxy, di-carbocyclic arylam nocarbonyl
substituted by C1.5-Ci5alsbkyoxlstitutaysespodyiclic awly| oxy,
carbocyclic aryl, and carbocyclic aryl substituted by
substituent (s) i ndewaherali¢arylesl.ected fromthe group

consi sting of- 20 hal ogen i )
esmono-carbocyclic arylaminocarbonyl, and

*smono-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consisting of:
esehalogen,. ‘
oesCy5 alkyl,
s+C,.5 alkoxy, and
++«C,_s alkoxy substituted by halogen,
sedi-carbocyclic arylaminocarbonyl, and
sedi-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consistin g of:
: ;"halogen,
eeeCys alkyl,
eseC, s alkoxy, and
»+«C, s alkoxy substituted by halogen,
*Ci;s alkylthio,. |
++C,_s alkylthio substituted by halogen,
*+C,.s alkylsulfonyl,
sscarbocyclic aryl, and
ssheterocyclyl,

heterocyclyl, and

sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:
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. Cl1 5 alkyl, and ... Cl1.5 al kyl substituted by
hal ogen, heterocyclyl, and heterocyclyl substituted

woyvoBhosssal kyl, 25 C2_5 al kenyl, C1_7 al koxy, PCL/JF2005/006582

al koxy substituted by hal ogen, Cl1_7 al koxy substituted
by carbocyclic aryl, WO 2p05/ 095357 PCT/ JP2005/ 006582
45 C3. 6 cycl oal koxy, carbocyclic aryl oxy, and
car bocyclic aryloxy.&ypg&hguted by substituent(s)
i ndependently selected fromthe group consisting of 5
--hal ogen, nitro, aay;alkdxyd al koxy heterocyclyl oxy,
and heterocyclyl oxy substituted by substituent(s)
i ndependently 10 sel®ghiRekyfsabstitdtEbyHarbopyctionsl, St i ng
of halogen, --CI-5 alkyl, and 'Cl_5 al kyl substituted
by -hal ogen, Cl1_5 al-fcatvygyalidaylybnd 15 nono- Cl_5
al kyl am nocar bonyl, di-CLl.5 al kyl am nocar bonyl
nmono- C1_5 al kyl am nowcambbaynld arglisbbtitutet wchalmgen,
carbocyclic aryl, di-Cl5 al kyl am nocar bonyl
substitut éd) by Ccatlbowyerd ¢ aryl, nono-carbocyclic
aryl am nocar bonyl, 20 di-carbocyclic

Sgb ik

aryl ani nocar bo enybiibstiepdbbespbstiteeng(plindenpndeetlyrsplseipd
substituted by ﬁ%%n't € grlokglclohsisting of:
scarbocyeclic aryl, and
scarbocyclic aryl substituted By substituent(s) independently
selected from the group consisting of:
e*nitro,
shalogen,
*Cys alkyl,
*+C,s alkyl substituted by halogen,
»C,s alkoxy, and
Cs alkoxy substituted by halogen,
(iii)  Csg cycloalkyl, and
C;.6 cycloalkyl substituted by substituent(s) independently
selected from the group consisting of:
*Cys alkyl,
*Cy.s alkyl substituted by carbocyclic aryl,
scarbocyclic arylcarbonylamino, and
scarbocyclic aryl,
(iv)  carbocyclyl, and
carbocyclyl substituted by nitro,
(v)  carbocyclic aryl, and

carbocyclic aryl substituted by substituent(s) independently
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wQR0d5/08535y1 t hi 0,

di - carbocyclic aryl am nocarbonyl substituted by Cl-5
al kyl, nmono-Cl1_5 al kylam no, di-Cl_5 al kylam no, 25

Cl1 5 al kyl sul fonyl, carbocyclic aryl, and WO

2005/ 095357 PCT/ JP2005/ 006582 46 carbocyclic aryl
substituted by substit uen4t s) independently selected

fromthe groupGasissid HYeBfn ccrdistinodeky! ., and Cl_7
al kyl substit utsed by wapo%en? ° SSZH i) heterocyclyl,

and het erocycl Waigppstituted by substituent(s)
I ndependently selected fromthe group consisting of
-hal ogen, Cl_&yadkyl, and 10 C1_5 al kyl substituted
by substituent(s) independently selected fromthe
group consisti agr®f --hal ogen, oxo, .carbocyclic
aryl, 15 carbocyclic aryl substituted by hal ogen,
het er ocycl yl , . Gndikdgeter ocycl yl substituted by
substituent(s) independently selected fromthe group
consi sting of +Cuoalkl swhsitytedify substit@ht($ imdeRgridentlynelected,
ClL 5 al kyl substituted by hal ogen, Cl 5 al koxy,
from the group consisting of:
sshalogen,
**0X0,
ssmono-carbocyclic arylaminocarbonyl,
«~di-carbocyclic arylaminocarbonyl,
esmono-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy,
e«di-carbocyclic arylaminocarbony! substituted by C,s
alkoxy,
sscarbocyclic aryloxy,
sscarbocyclic aryl, and
_ escarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen,
"'CI-S alkyl, and
++Cy; alkyl substituted by halogen,
esheterocyclyl, and
ssheterocyclyl substituted by C,.s alkyl,
*C, 5 alkenyl,
*C,.7 alkoxy,
+C,7 alkoxy substituted by halogen,

*C;.7 alkoxy substituted by carbocyclic aryl,

Cl1_5 al kylthio substituted byrPoabpPmesn)06ss2
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Cl1.5 alkylthio, carbocyclic arylthio, 25 Cl1_5
al kyl sul fonyl, carbocyclic arylsul fonyl, carbocyclic

wanydsaasFsonyl substituted by hal ogen, car bocyetTraPrP2005/006582

aryl sul fonyl substituted by C1_5 al kyl, WO 2005/ 095357
PCT/ JP2005/ 006582 47 Cl_3cal koxycarbonyl,
carbocyclic aryl, and carbocyclic aryl substituted by

substituent (s) kgggﬁﬁﬁﬁﬁgily sel ected fromthe group
consisting of 5 --hal ogen, --nitro, and C1.5 alkyl,

heterocyclyl, aRgbbstes Le¥g), ¥hd SUbstituted by
substituent(s) independently selected 10 fromthe

group consi sti ngardbcyctidwy10gedubstititdd By aubstitlent( Mllepehdéntly
al kyl substituted by hal ogen; 15 wherein carbocyclic
aryl is phenyl ,seraphfrbyilthe gosupasohdistmgyl:; car bocycl yl

is 1l-oxo-indanyl, 9H fluorenyl, 9-oxo-fluorenyl,

ant hr aqui nonyl , C-f|-clodenar,9-yl i dene, indanyl, or

ment hyl ; heterocyclyl is

1, 2, 3, 4-t et r ahydr o- i*sog@iandl yl , 1, 2, 3-t hi adi azol yI,
1,2,3-triazolyl, 1,3-dioxo-isoindolyl, 1H i ndolyl,

1H pyrrolyl, 2,3 20 “oF@Hkosy | - oxo-i soi ndol yl ,
2,3-dihydro-benﬁ§'l,41 i oxi nyl, 2H benzopyranyl,

2- 0x0- benzopyr aH§FOYENORY: 3¢r rol i di nyl, 4- oxo-

enzol 2, 1, 3] ox 2T AEDIPIN SHsABt Ry 2 el ibesegdenty
benzo[ b] t hi enyl |, Jsoxazal vl )r phol i nyl ,

oxazol yl, pyr azslt‘);'leit'/tl&,E i,;(f)ﬂ;}rﬂflledgy%fu,% Cpc)’il/ér{?ﬁrlrlﬁggl , pyrrolidyl,
qgui nol yl , qui noxal yl

*shalogen,

*C;.5 alkyl, and

*+C s alkyl substituted by halogen,

»C,.5 alkoxycarbonyl,

*mono-C,.s alkylaminocarbonyl,

+di-C,_s alkylaminocarbonyl,

*mono-C_s alkylz;minocarbonyl substituted by carbocyclic aryl,
+di-C, alkylaminocarbony! substituted by carbocyclic aryl,
*mono-carbocyclic arylaminocarbonyl,

sdi-carbocyclic arylaminocarbonyl,

*mono-carbocyclic arylaminocarbonyl sﬁbstituted by C,.s alkyl,
sdi-carbocyclic arylaminocarbonyl substituted by C.5 alkyl,
*mono-C.s alkylamino,

+di-C,_5 alkylamino,

*C.s alkylthio,

*Cs alkylthio substituted by halogen,

*C,.5 alkylsulfonyl,

scarbocyclic aryl, and
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25 thiazolyl, thienyl, imdazolyl, or piperazyl;
hal ogen is fluoro, chloro, bronpb, or iodo; or a

woheosmassat i cal |y acceptabl e salt, hydrate, or PeODUPADE006582

thereof. In some enbodi nents, conpounds of the present
i nvention are of Fornul a Q%) WO 2005/ 095357

PCT/ JP2005/ 006582 48 wherein R2 is hal ogen, Cl1 5

al kyl, CL_5 al Kgﬁ%URzoc cINGRAIsFRY by bestri}ﬁérﬂl‘épiﬁg&)'ebﬂehtly

wherein Rea an ar€ each i ndependently hydrogen,
Cl_5 alkyl, Cl_slegtbkirbm $esduplcbistein®yr: hydroxy, Cl1_5
al kyl substituted by carbocyclic aryl, ClL_5 alkyl
substituted by heterecyalkyl, and>3_6 cycl oal kyl, or
carbocyclic aryl; L is selected fromthe group
consi sting of For nmul«@ ;akllapstimnet Kyl Rdogen,5 wherein R3
and R4 are each independently hydrogen or Cl.5 al kyl;
and A and (®i)ar eneeachclyl, mdlependent |y a singl e bond,
-CH2-, or -(CH2)2-; Z1 is hydrogen, halogen, Cl1.5
al kyl , C1.5 allieterocselplsubstititaddysybstitkaige mdependapily selected
al koxy, or Cl1_5 alkylthio; Z2 is hydrogen, hal ogen, or
Cl 5 al kyl; orfrqupthggepupsongisingsdnded to each other to
forma ring and -R2-72- is -NR6-CH=CH; wherein R6 is
hydrogen or CL B2lg¢Ry|: and Y represents: 10 (i)
-C(ONR5-, -C(S)NR5-, -C(O O, -S(O2-, -CO-, or
-(CH2) n; when EEP gh@éwgéted from the group consisting
of Formula (111g); .or (il) -ClO)NRS- . L
&) :hllgyl s&bsh%).ltecc:lgg g@b&#ﬁ?%nég%lpae%@e%w %@e%{%d

is selected fromthe grou

(I'va); wherein | r . ClL 5 alkyl; and mis
0, 1, or 2; 1gﬁ%?ﬁgggﬁgfﬁ§§gﬁgﬁéally acceptable salt,
hydrate, or solvate Lfagfgeef. I n some enbodi nents,
conpounds of the present invention are of Formula (1)
wherein Rl is sel ectegkof romthe group consisting of:
(i) C1. 5 alkyl substituted by substituent(s)

i ndependl y sel ect ed s¢adcydiberyyr oup consi sting of 20
hydroxy, carbocyclic aryl, carbocyclic aryl
substituted by hal ogesarbogyrdic arglisubstetrd/byt hallagen,(ii) C3_6

cycloalkyl, and 2 5 (iii) carbocyclic aryl, and
ssheterocyclyl, and

--heteroc:yclyl substituted by substituent(s) independently
_ selected from the group consisting of:

ssshalogen,
eeeC, s alkyl, and
eeeCy5 alkyl substituted by halogen,

+Cy.5 alkoxy,

*C,s alkylthio,

scarbocyclic arylthio,

+C s alkylsulfonyl,

scarbocyclic arylsulfonyl,

scarbocyclic arylsulfonyl substituted by halogen,

scarbocyclic arylsulfonyl substituted by Cy_s alkyl,
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carbocyclic aryl substituted by substituent(s)
i ndependly selected fromthe group consisting of

wohedsmgsss; WO 2005/ 095357 PCT/ JP2005/ 006582  49CmiIP1005/006582

cyano, Cl 5 alkyl, C1 5 alkyl substituted by hal ogen,
5 Cl1.5 al koxy, Cl1_5 al koxy-substituted by hal ogen,
Cl 5 al koxy substituted by carbocyclic aryl,

car bocyclic ar Yo X\k dndf bocyclic aryl oxy
substituted by P 5 a oxy?’ 10 (iv) heterocyclyl, and

het erocycl yl sug§£&$¢ﬂ53§ﬂghdsubstituent(s) i ndependl y
selected fromthe group consisting of: -hal ogen,

Cl 5 al kyl, 15 .caph9enkylGuititited b BithsGasiiOriédpeaieatly |
substituted by halogen; R2 is -N(R2a) (|l 2b) or
heterocyclyl; wbRéed fiofkde gadup cBAistiag ef: each

i ndependently hydrogen or Cl.5 alkyl; 20 Z1 is
hydrogen, Cl1 5 al kyleshabogeC1 5 al kylthio; Z2 is
hydrogen or C1_5 alkyl; or R2 and Z2 are bonded to
each other to form a-niifmgnénd - R2-Z2- is -NR6- CH=CH;
wherein R6 is hydrogen or C1 5 alkyl; L is Formula
(111a) or (Na), where®mafgland R4 are hydrogen, Ais a
single bond and B is_ a single bond or -CH2-; 25 and
Y represents: (‘h§terogycb-Npf, -C(S)NH, -C(O)-, or - CH2-

when L is sel eC°Leetgro£}rc?yrlnsubstituted by substituent(s) independently selected

from the group consisting of:
=ehalogen,
*+C..s alkyl, and

+(C, 5 alkyl substituted by halogen;

wherein carbocyclic aryl is phenyl, naphthyl, or anthranyl;

carbocyclyl is 1-oxo-indanyl, 9H—ﬂuorenyi, 9-oxo-fluorenyl,
anthraquinonyl, C—fluoreﬁ-9-ylidene, indanyl, or menthyl;

heterogyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,3-dioxo-isoindolyl, 1 H-indolyl, 1H-pyrrolyl, 2,3-
dihydro-1-oxo-isoindolyl, 2,3-dihydro-benzo[1,4]dioxinyl, 2H-
benzopyranyl, 2-oxo-benzopyranyl, 2-0xo—pyrr§lidinyl, 4-0x0-
benzopyranyl, 9H-xanthenyl, benzo[1,3]dioxolyl, benzo[2,1,3]oxadiazolyl, ‘
benzo[ 1,2,5]oxadiazolyl, benzo[b]thienyl, furyl, isoxazolyl, morpholinyl,
oxazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl,
thiazolyl, thienyl, imidazolyl, or piperazyl;

halogen is fluoro, chloro, bromo, or iodo;

or a pharmaceutically acceptable salt, hydrate, or solvate thereof.

In some embodiments, compounds of the present invention are of Formula (I)
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the group consisting of Formula (ll1la); or WO
2005/ 095357 PCT/ JP2005/ 006582 50 (ii) -C(O NH when L

woesaested from the group consisting of For ROTAP2005/006582

(1Va); wherein carbocyclic aryl is phenyl or
naphthyl.; 5 heterocyclyl js furyl, 1Hindolyl,

nor phol i nyl , oxazol yl, é§r|dyl pyridyl
9 h -
vﬁﬁré’g?ié' gY]Llo é?lr Cl 5'_&11{;/?@1-5 3{111 o eua?@ezldr ?etgllglg}g w erem Roa

R RSy arehé/aQH %@pen@ént@ ﬁifd{‘@ée% Ehengpic, s hiRyIS@ituted by hydroxy, Cis
enbodi ments, conpounds of he present” i nvention are of

afigf Saskuteh ])y cakBocPbIRIa81NC RbllySsubsit@ed @dh&drwybrgh €;. g8yeléRlkyl,

consisting of. (i) carbocyclic aryl, and carbocyclic
oaktboSIlsArl Llﬁsﬁééleb&d Sulshd graﬁfﬁoﬁﬁétmlg REE@aRtk YT pdnd ¢rvadt
fromthe group consisting of: halogen, 15 Cl1 5 alkyl,
wiibrein R} &l R, siedxath indépeadebsty halrepge by C,.sGlkyh aad Kexy B asdch
Cl1_5 al koxy substituted by hal ogen, (ii)
ih@berd@m%cd sihgle bond, -ZH3-, e €HpeyZ iy hydsedes thatogere €1.4akkyl, C.s
halo%ts and Z1 is hydrogen, ClL 5 aIk¥ , or C1 5

thibisd bzhalpynr\(y]dlali@én 3% s@lkssﬂiavl, Eyis Ydr%?@r ksilqgen, or Cy5
carbocycllc ar i s phenyl; 25 heterocycl is fur
aloyiog fRe andyf am/gqnéw tsyawh otm%arodfg@ha rigg $ndyBréz- l%ﬂ%rqﬁ =

R R
0 RO GRS OS b, ¥t v
selected from the group consisting of Formula (Illa); or
(ii) -C(O)NR;- or -C(O)O- when L is selected from the group consisting of

Formula (IVa);
wherein R;s is hydrogeﬁ orCisalkyl; and mis 0, 1, or 2;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodiments, compounds of the present invention are of Formula @
wherein R, is selected from the group cor;sisting of:
) C15 alkyl substituted by substituent(s) independly selected from
the group consisting of:
*hydroxy,
scarbocyclic aryl,
scarbocyclic aryl substituted by halogen, and
+C,.s alkylthio,
(i) Ci. cycloalkyl, and
(iii)  carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independly selected
from the group consisting of:

*halogen,
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wP@estosst hyl am no) pyri m di n-4-yl ] am no}

wherein the conmpound is selected fromthe group
consisting of: N-(cis-4-{

cycl ohexyl)-3,4- difluorobenzam de; N-(cis-4-f

[ 6- (di et hyl am no) - 2- net hﬁ%pyri m di n-4-yl ] am no}

cycl ohexyl)-4- 5 fluorobenzam de; 4-chloro-N(cis-4-{
[ 6- (di net hyl am,pg) - 2- met hyl pyri m di n-4- yl]am no}

cycl ohexyl)-3 - T'Uor obenzam de: N-(cis-4-{

[ 6- (di met hyl am.ga)s 2- met hyl pyrim di n-4-yl Jam no}

cycl ohexyl ) -3, 5-" difl uorobenzam de; 10

3-chl oro-N-(ci sed:dikyl,

[6- (di met hyl ani no) - 2- et hyl pyri i di n-4- yl ] ani no}

cycl ohexyl ) - 4- (CrJ diky ciimtcaox nlbginzam de;
3-chloro-4-fluoro-N-(cis-4-{

[ 2- met hyl - 6- ( meChydliesxiyno) pyri m di n-4- yl]am no}

cycl ohexyl ) benzam de; N-(cis-4-f

[ 6- (di et hyl ani-@o) alRxywobsyitugedrby iaidgen, 4- yI ] am no}

cycl ohexyl)-3- 15 fluorobenzan de; 4-chloro-N-(cis-4-{
[ 6- (di net hy] ami*Goy atioxysubsjitutedby spdipeyclic aryly | ani no}

cycl ohexyl ) benzani de; N-(cis-4- {

[ 6- (di met hyl ani*gashecycliprH9np9td i di n- 4- yl ] ani no}

g)éc lNE) ? gl)()sl l_ 21: 3 { -°catrch{:(})/cr:l§)c:-a§3-llg)tﬁyrslu[)sltilfllgtédo tg/eélg)a/lll()oy?ye, nzam de;

[ 6- (di met hyl am no) - 2- net hyl pyri m di n- 4-yl ] am no}
cycl ohexyRi"BS, ?—ep%‘?cgflf’lr i“fqyuor onet hyl ) benzani de;

3-chl oro-4-fluqrp- . . .

{cis-4- (2- met %ﬁ%{%%l?llpsglr)sltlalltend_bfl_S)l/lFsFt)lgc/urelntI{rsi) g}ldre]p_)eﬁgily selected
yl)am no] cyc | ghgxilk or B RERERESE: 3- chl oro-4-fl uoro- N-
{cis-4-[(2-met hyl-6-morpholin-4-yl pyrimdin-4- 25

yl ) am no] cycl ohgxydehbenzam de; 3-chl oro-4-fluoro-N
{cis-4-[(7-methyl-7H pyrrol o[ 2, 3-d] pyri m di n- 4-

yl ) am no] cycl ohexyilkfaenzam de; 3,4,5-trifluoro-N
{cis-4-[(7-methyl-7H pyrrol o[ 2, 3-d] pyri mdin-4 WD
2005/ 095357 PCFraBegoly/ 096882 52 yl)am no]

cycl ohexyl } benzami de;
ecarbocyclic aryl substituted by halogen;

R; is -N(R,.)(Rap) or heterocyclyl; wherein Ry, and Ry, are each
independently hydrogen or C_s alkyl;
Z, is hydrogen, Cy.s alkyl, or C,.s alkylthio; Z, is hydrogen or Cy_s alkyl; or
R, and Z;, are bonded to each other to form a riﬁg and -R,-Z5- is —NRg-
CH=CH-; wherein Ry is hydrogen or Cy_s alkyl;
L is Formula (Illa) or (IVa), wherein R; and R4 are hydrogen, A is a single
bond and B is a single bond or -CH,-;

and
Y represents:
() -C(O)NH-, -C(S)NH, -C(O)-, or -CH,- when L is selected from

the group consisting of Formula (IlTa); or

PCT/JP2005/006582
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3,4, 5-trifl uoro-N-(cis-4- { [2-nethyl-6-(nmethylam
ino)pyri md in-4- yl]am no} cycl ohexyl)benzam de;

WO0i26805M9$337 4- di f | uor ophenyl ) - 4-{ PCT/JP2005/006582

[6-(dinethylamno)-z-nethylpyrim’din4 5 yl ] am no}
cycl ohexanecar boxam de; 4- chl orophenyl ) -N-(ci s-4-
{[ 6- (di net hyl am no) - 2metﬁ | pyrimdin-4- yl]am no}

cycl 0hexy| yCI PR?@{_) %%ﬁ‘?_{l? Wegeﬁ;om tPe group consisting of

3-(2- chloro 6- f hen

[ 6- (di met hyl ammpe)aid TRES: .hyl pyri m din-4- yl]am no}

cycl ohexyl ) - 5- net hyl | soXazol e- 4- car boxam de; 10

N-(ci s-4-{[6-(di met hyl am no) - 2- net hyl pyri m di n-4-yl ] am
i no}cycl ohexyl ) -2-(4- nethoxyphenoxy)-5-nitrobenzam

i de; N-( Civarefbir carbocyclic aryl is phenyl or naphthyl;

[ 6- (di met hyl am no) - 2- net hyl pyri m di n-4-yl ] am no}

cycl ohexy Ihptebocy€igids fidylf UF-awdotie, mdvplctingl; dxafolyl, piperidyl, pyridyl,
[ 6- (di met hyl am no) - 2- et hyl pyri m di n-4-yl ] am no)

cycl ohexylpyrralidyl,r O&tdapihtiil,o) - 2, 2- di phenyl acet ami de;
N-(cis-4-{

[ 6- (di met Hglogen i dlpor?, ¢hderhydrpyaniayi di n- 4-yl ] ami no)

cycl ohexyl)-9H xant hene- 9- car boxam de; N (ci s- 4t{

[ 6- (di met WP@M%‘}Q"EC%@HVPEWIS?I’I By data. oy p9lais Hhereo

cycl ohexyl ) N[ (1- naph I ) et hy

N- ( clissome g oétw%z FRPRROMIGF d;g ffnﬁfé?%ﬁvavrqnﬁfeoquﬁomﬁh Dam

| oh 4, 5-1 hc h I
TR R ST SR BRBTIURGT) N (01 a1
6- (di I di I
[ 6- (di met Rgs amclg1 c&hc%ﬁt%{épy“ m di n-4-yl] am no}

cycl ohexyl*yurea;

[ 6- (di net hyl amdﬁﬂ)ocfc'h@ﬁwydbglytueﬁbgEd’ll)st’fltuéﬁlt(]sﬁ%éﬂgadly selected

cycl ohexyl ) - N 6-tri bronophenyl) urea;

N-(cis-4- { from the group consisting of:
[ 6- (di met hyl am no) - 2- et hyl pyrim di n-4-yl]am no }

cycl ohexyl ) - N- «f®sgdny| t hi our ea;

N- (2, 6-di et hyl phenyl )-1V -(cis-4- { [6-(dinethylam

i no) - 2- net hyl pyCigalkyln- 4 WO 2005/ 095357

PCT/ JP2005/ 006582 53 yl]am no } cycl ohexyl)thiourea,;
N- (2, 4-di chl or 0Cos YIW"%Q‘FWY)MN%?’GI s-4-{

6- (di net hyl am no) - 2-
[6-( y -Clz alkoxy, and

+C s alkoxy substituted by halogen,
(i) heterocyclyl, and
- heterocyclyl substituted by halogen;
and

Z, is hydrogen, C.s alkyl, or .C1'5 alkylthio; Z, is hydrogen or Cy.s alkyl;

wherein carbocyclic aryl is phenyl;

heterocyclyl is furyl, pyridyl, or pyrrolidyl;

halogen is fluoro, chloro, or bromo;

or a pharmaceutically acceptable salt, hydrate, or solvate thereof.

In some embodiments, compounds of the present invention are of Formula (I)
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met hyl pyrim di n-4-yl] am no} cycl ohexyl)thiourea;
N- (5-chl oro- 2, 4-di net hoxyphenyl )-N-(cis-4- f

wop@eschosast hyl ami no) - 2- 5 net hyl pyri m di n- 4-yl ] a0Tap3005/006582

cycl ohexyl )t hi our ea;
I\I-[4-brorm-2-(trif|uororret5 I') phenyl ]-N-(cis-4-{
[ 6- (di et hyl am no) -2 net hy %yrim’di n-4-yl] am no}

UG COmbOU R8st Ktub consisting o 1 21 o)

cycl o 14) £781dif ﬁ%pﬁgﬁ n-al i 3.4-

N}/[ C|}g-%%l(fly(A%S{ﬁ[gl((#@tb %g%gm - -§Et4 y o rlJri?l} ?yr‘rzllo(gllfw})ﬁ’él am no
Jdiflcorsheaanidb] - 3, 4- di et hoxy- benzani de;

N-[ ci s-4-(6-di met hyl am no- 2- net hyl - pyri m di n-4-yl am no
) - Cy CN-pdvexy{[-(EmethhRiro) RaRARNpy#RAidin-4-ylJamino} cyclohexyl)-4-
N-[cis-4-(6-di met hyl am no- 2- et hyl - pyrim di n-"4-yl am no
fluccytehahddy | | - 3, 5- 15 di et hoxy- benzami de;

N-[ ci s-4-(6-di nmet hyl am no- 2- net hyl - pyri m di n-4-yl am no
) - cy c4-attleroyN(¢i84-{{ G Glmnethgyinb e xpethythyrimidin-4-
3-brono- N[ ci s-4-(6-di net hyl am no-2-net hyl -pyrimdin-4
yljpmdng} eusloheyrl)-d Hlmeydbpnzamide] uor o- benzami de; 20

4-di f1 uor onet hoxy- N-[ ci s-4- (6-di net hyl am no- 2-net hyl -p
yr i mi ¥ gfs 4= $-&imptylaminpd-L awrsbeypyriniéinAatamde; cyclohexyl)-3,5-
4- chl.oro- N[ ci s-4-(6-di net hyl am no- 2- net hyl - pyri m di n-
ditluqrehenzaidesy c| ohexyl | - 3- net hyl - benzani de;

3-dif romet hoxy-N-J] ci s-4-(6-di net hyl anj.no-2- et hyl -p
yri mid‘lﬂﬁf)r %1(%{ 'Z‘(ﬁé‘%%rﬁ%‘ﬁ%%ﬁ‘%gwnﬁ}y%e 'g‘de; 3-ch

I - 1S-4s (6-ci et hyl ang no- 2-met hyl -pyrimi
%ﬁﬁ%f%y%gémh%’ﬁ@ ggtf/’g‘ug Oénfg/ﬁlofgbe -Z?r%ltdﬁyl - benzam de;

4- br on A Nl ricd T . . ST
[orsoal Soat e er ety ety mplprimdints
YIRMmtRIHReNWehzaWRI2005/ 095357 PCT/ JP2005/ 006582 54

benzam de; [ cis-4-(6-dinmethyl am no- 2- et hyl - pyri
m di V-feiyHN6-(dithetbylamioR 2 ek hybimidih A8l sk SR EaFIE;
fluorobenzamide;
4-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)benzamide; ‘
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl]amino}cyclohexyl)-3-
fluoro-5-(trifluoromethyl)benzamide;
N-(cis-4-{[6~(dimethylamino)-2-methylpyrimidin-4-yl]lamino}cyclohexyl)-3,5-
bis(trifluoromethyl)benzamide;
3-chloro-4-fluoro-N-{cis-4-[(2-methyl-6-piperidin-1-ylpyrimidin-4-
yDamino]cyclohexyl}benzamide;
3-chloro-4-fluoro-N-{cis-4-[(2-methyl-6-morpholin-4-ylpyrimidin-4-
yl)amino]cyclohexyl}benzamide;
3-chloro-4-fluoro-N-{cis-4-[(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yhamino]cyclohexyl}benzamide;

3,4,5-trifluoro-N-{cis-4-[(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-
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4-cyano- N-[ ci s-4-(6-di net hyl am no- 2- net hyl - pyri m di n-4
-yl am no) - cycl ohexyl]- 5 benzam de;

wORpasims3s7 ( 6- di met hyl ami no- 2- et hyl - pyri m di n- 2€yARI0051006582

) - cycl ohexyl ] - 4- net hoxy-benzam de;
3-cyano- N-[ci s-4-(6-di methyl am no- 2- net hyl - pyri m
idin-4-yl amino)-cyc | ohexyl]- benzam de; 10
y1emindl] Sy Aohlefy1 fhei®intiyd; am no- 2- met hyl - pyri m di n- 4-yl am no
) -cycl ohexyl | - 3- net hoxy- benzanm de;
N- [ cd,8:54riflBoroinngiishy | [arrhetieyi-2- (ma Pwhn@ygyrfmmhﬂ- 4-yl am no
) -cycl ohexyl ]-4-fl uoro- 3-nethyl-benzam de;
ylfamiorod wpeldkek gl)tenzan(ide; di met hyl am no- 2- met hyl - pyri nmi di n- 4
-yl am no) - cycl ohexyl]- 15 3-net hyl - benzam de;
N- [ oits-MB(dediflinorepHeyyaid{ ffo(dBnetintldnyine 3 miethy g/ mimdlinyd-am no
-cycl ohexyl ]-3-fluoro- 4-nethyl-benzam de;
ylmjne} sydohegangrareaxapidgni no- 2- met hyl -pyrim -
i di n-4-yl am no) cl ohexyl ]-3-ethyl - benzam de; 20
3- brloﬁr‘bcblpl[oe‘ile@yw\%@wcﬁ Hb dinethylamncd-2rreathwpyripyidinei di n- 4
- cycl ohex - benzam de;
wk%WEgéy hewt iy rige “ﬁﬁﬁﬁ%mQ ﬁethyl pyri mi di n-4-yl ami no

A A P
5
AL AT i

II\I(-.‘iI[ ?fﬁczﬁﬁ({ﬁg @BQX'}’EELX;’,‘] 1?“ H%{Chn-mﬁ]gfélﬁlgSC%clalée;xyl)-Z-(zl-

mdthdx ;bksméx;()ﬁs mra&tn%laén no- 2- net hyl - pyri m di n-4-yl am
i no) - cycl ohexyl]-3 - net hyl V\D 2005/ 095357

PCT /ME’&Q@E{{@@&E&Ry]arEﬁoPE—%&&]p@/ﬂmldm-4-yl]ammo}cyclohex 1)-5-iodo-
N-[ci s-4-(6-di net hyl am no- 2- net hyl - pyri m di n-4 P,amno

- 2-fpragyjdsd;ohexyl ] - 4- trifluoronet hyl - benzani de;

2, 2-di fluoro-benzo[ 1, 3] di oxol e-5-carboxylic acid
[ ci V- ﬂcl( é={th-(dérn¢tlrylaminpp2-n@thylpyrimidin-4-yl]Jamino} cyclohexyl)-2-

(ethylthio)-2,2-diphenylacetamide;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yIJamino} cyclohexy!)-9H-
xanthene-9-carboxamide; ‘
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl]lamino}cyclohexyl)-N'-[1-
(1-naphthyDethyl]urea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl]Jamino} cyclohexyl)-N'-
(3,4,5-trimethoxyphenyl)urea; |
N-(5-chloro-2,4-dimethoxyphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-
methylpyrimidin-4-yl]Jamino}cyclohexylurea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yljamino}cyclohexy)-N'-
(2,4,6-tribromophenyl)urea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yljamino}cyclohexyl)-N-
mesitylthiourea;

N-(2,6-diethylphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
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5 net hyl - pyri m di n-4-yl am no) - cycl ohexyl ] -am de; N
{cis-4-[(1Hindol -2-yl net hyl )-am no] -cycl ohexyl }-2, N, N

woeroisesasyl - pyri m di ne-4, 6-di am ne; PCT/JP2005/006582

2, NN Ntrimethyl -N-[cis-4-(3-trifluoronethoxy-benzyl am
i no) -cycl ohexyl]- pyrim d%ée%, 6-di am ne; 10
N-[cis-4-(3,4-difluoro-benzyl am no)-cycl ohexyl]-2, N, N
: - i l.di ne- 4, 6-di ami ne;
lef‘g"Edso,ig’-"gﬁmﬁ’%tl 6&'!;’/'%heny| )-3-[ ci s- 4- ( 6- di net hyl ani no- 2- m
et hyz_v.(p,y.akmb%-a:néethyyﬂh@ﬂwmccfsy@H@l(@m%mytauﬁ@a;z- _
1-[cis-4-(6-di met hyl'amno- 2- et hyl - pyrim di n-4-yl am no
mothyAyinhigxyy llandind Rycldexgbiiuaphenyl ) - ur ea,
1-}?§ﬁbenzyl%ﬂ>{y- ph%%yl )-%l-)[ ci s-ﬁ-(6- di met hyl am no- 2- net
hyl - BY5-th1br9-3, f-dnethox gptienP)-NGC(eas- BB injethitadino)-2-
3, 5-di brono- N-[ ci s- 4- (6-di net hyl am no- 2- net hyl - pyrim d
meéthyldyrinidimdpdjamieyjchdblexyDthidoeaz am de; 20
3- brono-4-chl oro- N-[ ci s-4- (6-di net hyl am no- 2- net hyl - py
ri mi Mil4bepmpt 2aftiiflaromethephieady V- chreh ariligsthylamino)-2-
4-chl or o- N-[ ci s-4- (6-di net hyl am no- 2- net hyl - pyri m di n-
mghylpyimidiod-chamingisssohgyDBiourdas | uor omet hyl - benzani de;

2-(3, : . . :
5- bi &gir - [SathipabyIapinoyRarsieyintiding-yilapinog exraheoati n
.0- 2- rret.ﬁlil%l - 25
nifoRePEATH?- 4- yI ani no) - cycl ohexyl ] - 2- hydr oxy- acet ani de:
N-[ ci.$-.4; (6-di nethyl ani no: 2- met byl - pyri.m.di n-4- vl am
no) _]y-jcgf-é‘&(ggilrvquﬁg%rﬁlyP-]Tzlge?thyzl-pyrlmlc.}{n-4 amlr%) cyaoﬁ'exyf] %,II'
. [Rnandide- f | uoronet hyl - benzamide;
dlhgf&g{ésépz}ﬁ%-’dl met hyl ami no- 2-net hyl -pyrimid in-4-ylam
i N0) NGY¥iehehaxdhiRiANb L 3et N S BRRRA5BRino)-cyclohexyl]-3-ethoxy-
PCT/ JgZOOg/ 0065@ 56 trif u%?orret hoxy- benzam de;
bizdnsil§ - 4- ( 6- di met hyl am no- 2- net hyl - pyri m di n- 4-yl am no
) -cycl ohexyl met hyl ] - 3- met hoxy- benzam de;
4- c hNgtip4b-Homahylathido-d-meahyilyyaimidio-4 2dametd)ydyelphaxy 3 n-
4-yl am no)- 5 cycl ohexyl net hyl ] - benzam de;
diethoxy-benzamide;
N—[cz‘s-4-(6-dimethylamino-2-methyl-pyrimidin—4-ylgmino);cyclohexyl]-3-
isopropoxy-benzamide; ~
3-bromo-N-[ cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-fluoro-benzamide;
4-difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
4-chloro-N-[ cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3-methyl-benzamide;
3-difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
3-chloro-N-[ cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

4-methyl-benzamide;

4-bromo-N-[ cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
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N-[ci s-4-(6-di net hyl am no- 2- net hyl - pyri m di n-4-yl am no

) -cycl ohexyl net hyl ]-3- trifluoronethyl-benzam de;
wORpESIes347 ( 6- di met hyl am no- 2- net hyl - pyri m di n- 2€ yUPI0051006582

)-cycl ohexyl methyl]-4- trifluoronethyl-benzam de; 10

N—[cis-4-(6-dinethylanino-%-nethyl-pyrinidin-4-y|an1no

) - cycl ohexyl net hyl ] - 3- % yl - benzam de;
b Z{ugiid?-4-(6-dinethylam'no-2-nethy|-pyrim'din-4-y|am'no

-cycl’ohexyl met hyl ] - 3, 5-di fl uor o- benzam de;

N- [ Chvgefal(B=ath th@pl 3 2 RN dnhifd)kyBrofte )-no

) R R K A ooy 3
ditneirody-bz@hmebenzol 1, 3] di oxol e- 5- carboxylic acid

[ cis-4-(6-dinmethyl am no- 2-

met hyley s EN-[BisU-(6-dtmyth gk 2 -Gié ey D parkiiid 4 -Miynfnog 6y lishexy1]-

N-[cis-4-(6-di met hyl am no- 2- et hyl - pyri m di n-4-yl am no
bonzayidé;ohexyl net hyl ] - 3- fl uor o- 4- net hyl - benzam de; 20

N-[ ci s-4-(6-di nmet hyl am no- 2- net hyl - pyri m di n-4-yl am no

) - cy OHolrdx(§idimedtipydninet 2 -rhéthyd pyritmihz-dpilabeipo)-cyclohexyl]-4-

3,4-dichloro-N-[cis-4-(6-dinethylam no-2-nethyl-pyrim
mgthaxysbepizamiflelo) - cycl ohexyl met hyl ] - benzam i de;

4-brono- N-[ ci s-4-(6-di met hyl am no- 2- net hyl - pyrim di n-4

- y| aRicHup- '@'%*@T&%‘h&?ﬂl%%‘WF‘]YI'BléfHE‘érﬁ'%/rél,ammo)'Cyc1°hexyl]'

N-[cis-4-(6-di met hyl am no- 2- et hyl - pyri m di n-4-yl am
bengeidey ¢ ohexyl net hyl - 3, 4-di f1 uor o- benzani de;

3, 5-qichl - N-] ci s-4-(6-di met.hyl.an no-.2-net hyl - i m
i - Gl s R srobuaS i sRsube oRbes e

L oethyl]-b i de; 3-ch
n%%ég%ﬁﬁﬁﬁﬁégz-(%-gin:?ﬁsr;hiﬁo-z-ﬁethyl-pyrinidin-4-y|

anm n )_ - _| hy - . -0 . i : e :
R G e R e v

| 3Q)ettS¥-6ed-@RYY| met hyl ] -4- 5 fl uoro-3-net hyl - benzam de;
and

3- chloFand\W][ &i5-8-(6-dntidilaminb 2 -asthyl gy Amidih-dyyllangiys)raytidhaxy1]}-
4-yl am no) -
3-methyl-benzamide;
N-[cis-4-(6-dimethylamino-2 —methyl-pyrimidin-4—ylamino)—byclohexyl]—3 -fluoro-
4-methyl-benzamide; ‘
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-ethyl-
benzamide;
3-bromo-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
benzamide; |
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-fluoro-
4-trifluoromethyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-4-
trifluoromethoxy-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-4-methyl-
benzamide;

N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-methyl-
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cycl ohexyl net hyl ] -benzam i de; or a pharmaceutically
acceptable salt, hydrate, or solvate thereof. In sone

wendossnt s, conpounds of the present inventi 8ATAPB®OF06582

Formula (1) 10 wherein the conpound is selected from
the group consisting of:
N-(cis-4-1[6-(di net hyl am‘rh%) 2-nmet hyl pyrim di n-4-yl]am

b*g%ﬁmgy0|0hexyl) 3, 4- difluorobenzani de;
§- 4-1[ 6- (di met hyl ami no) - 2- et hyl pyri mi di n- 4-yl ] ani

) AL e R i

tdﬂﬂm%nw k]gﬂ&gﬁhecyclohexyl) 4- quorobenzan1de
loro-N-(cis-4-{

[6 (gamﬂda,yd wfa‘zd[@,);]dzoxmtmrewneh@ia[@rﬂ (6Wdithady B @ino- 2-

cyclohexyl)benzan1de 3-chloro-N-(cis-4- {

metBylCsirid byl yadming)cy dohdy IPdndyes; i m di n-4- 20
yl ] am no} cycl ohexyl ) -5-f| uor obenzam de;

N- ( ciVs{c#-4A BH-{rdbByImekiniyianoine Reyeiwhbnyl pg,M, Mitdinathgl-y| | am
i no} cycl ohexyl)-3,4,5- trifluorobenzam de;
pysinidioed oMNlifroing - 4- {
[ 6- (di met hyl am no) - 2- met hyl pyri m di n-4- yl]am no}
cycl é,ﬁ/e%y‘m}qﬁlp}&@% [t 3dtsiflupgpmethoxy-benzylamino)-cyclohexyl]-
N-(cis-4-{[6-(di net hyl am no) - 2- et hyl pyri m di n-4-yl ] am
PYriling S H#BiRg| ) - 4- quoro

{6 (Ml 62 SﬁW?*%ﬁﬂfﬂ% Jepatplaymiane

g clohexyl) 3- (trlfluoronethyl)benzan1de
0651895357 PCT/ JP2005/ 006582 58 N-(cis-4- {

[ 6- (g-lggg{(}m(étlg)%-? ny§-3r3§;s-hl¥ it oxy lrrﬁno‘]? gll@%m}udm -4-

cycl enzam

1§m§1 b HRkAT-ded; C1 S- 4- {
Y ogﬁﬁﬂihf?anf%o) 2-met hyl pyri m di n-4- yl]am no}

cy C| @Jﬂ&myl(ahEr_féﬂ@[ﬂnﬂn&:—%’ﬁmethyl-pynm1d1r_1-4-ylammo) cyclohexyl]- _3-(_2-. _
3-chloro-N-(cis-4-{[6-(di nethyl am no) - 2- et hyl pyri m di
ethexd~phghylpuieo} cycl ohexyl ) benzam de;
3-chloro-4-fluoro-N {cis-4-[(2-nmethyl-6-pyrrolidin- |
- y| py«(4-herdiy kexytphenyl)-3-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-
ylamino)-cyclohexyl]-urea;
3,5-dibromo-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
3-bromo-4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
4-chloro-N-{cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3-trifluoromethyl-benzamide;
2-(3,5-bis-trifluoromethyl-pheny!)~N-[cis-4-(6-dimethylamino-2-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-3-

fluoro-4-trifluoromethyl-benzamide;

N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-3-
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yl ) am no] cycl ohexyl } benzam de; N-(cis-4-{
[ 6- (di met hyl am no) - 2- et hyl pyri m di n-4-yl ] am no}

woyalsmasssyl ) - 3,4, 5- 10 trifl uorobenzam de; PCT/JP2005/006582

ci s-N-(3-chl oro-4-fluorophenyl)-4-{
[ 6- (di et hyl am no) - 2rrethyé yrimdin-4- yl] am no}
cycl ohexanecar boxam de; cis-4-{

{rgrupg, f)&e(qurﬂﬁ hyI am no) pyri m di n-4-yl ] anm no}

cycl o or o- 4-fl uor obenzam de; 15

cis- 4N{[Lz§n!(dumﬂyyelnaﬁe meﬂ&r.pﬁtlmlmrylamlﬁd)reyébuéﬂyﬁﬁetm 3-

}-N-(3,4,5- trifluorophenyl)cycl ohexanecarboxam de;

h{eﬂﬁx e@ggﬁna’e 6- di met hyl phenyl )-N-(ci s-4-{

[ 6- (di met hyl am no) -2 net hyl pyri m di n-4-yl ] am no}

cycl ohexyto) M £24-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

N- (4- brono- 2, 6-di net hyl phenyl ) - N-(ci s-4-{

Ewichebiyiraéthygt]-emizantidle;2- 2 0 net hyl pyri m di n-4-yl ] am no

}cycl ohexyl ) thiourea; N-(cis-4-{

[6-( de[efS-m(G dmiqﬂwﬂa{rﬁnm{rﬂwﬂiybyyﬁimim frylpnyihg)ecyrlobdxylmethyl]-3-

cycl ohexyl) 33 4,5-trimet hoxyphenyl )t hi ourea;

pmf(ugtogxethyl{-benzaml

[6(d|msthlamno 2-nmet hyl pyrimdin )

cycl oP{e[ﬁlW)(éﬂme(f@ 8411169-%Tﬂreﬁwgﬁbrpwehw)vﬂwa@r%@bh%lmethyﬂ 4-
E,Fr ono- fHEﬁ% carboxylic acid

“§r°}-’f‘eth€ FPé‘%‘ﬂ?l ani no- 2- met hyl - pyri m di n- 4-

yI ani

N-[ Ci @%}izs-?ég—g ?hﬁ%atnhgg%g]nbe l-gylarrwdm-4—ylam1no)-cyclohexylmethyl]-3-

exyl]-2,N, N-trl nmet hyl - pyri m di ne-
E{Q@ %%%"ﬁ% WO 2005/ 095357 PCT/ JP2005/ 006582 59

N-[ci frdisbds *al‘n%ﬁg@angﬁ‘(p §¥Aeﬁ{ﬂ BWlmWﬁh%ﬁﬂé)lcyglo%ﬂyhﬁ&ﬁ}m
et hyl - pyri m di ne-"4,

35 EffrdtbdnSmsliidret hyI am no 2 met hyl - pyri m di n-4-yl am no

)-cycl ohexyl]-3 -(3- methoxy- phenyl)-urea; 5

1- (3, B-[dis#}(ordinetiphamiyd-2 -nRthyl-py rimidin-4-ylamino)-cyclohexylmethyl]-3-
-[ci s-4-(6-di net hyl am no- 2- net hyl - pyrim di n- 4-
yihglieng)nidecy cl ohexyl | - ur ea;

N-[cis- 4é6 di met hyl am no- 2- et hyl sul f anyl - pyrl m di n- 4
-yl ankAdY t@ytlpe@ﬁ@i(ﬁ]d}om@ Hcaghopdylio poid fénZ-Erlignethylamino- 2-

methyl-pyrlmld1n—4-ylammo)-cyclohexylmethyl]-amlde;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-3-
fluoro-4-methyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-py rimidin-4-ylamino)-cyclohexylmethyl]-4-
fluoro-benzamide; |
3,4-dichloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-benzamide;
4-bromo-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-benzamide;
N-{cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-
3,4-difluoro-benzamide;

3,5-dichloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
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N-[ci s-4-(6-di net hyl am no-5- net hyl - pyri m di n-4-yl am no
) -cycl ohexyl ]-3,4- 10 difl uoro-benzam de;

wORpESIes347 ( 6- di met hyl am no- 2- net hyl - pyri m di n- 2€ yUPI0051006582

) -cycl ohexyl net hyl ] -

3,5-bis-trif|uoronethyl-bggzanide; and
N-[cis-4-(6-di met hyl am no=2- et hyl - pyri m di n-4-yl am no
cyclSRYIRREN M bBRLAYde] - 4- trifluoromet hoxy-benzam de; 15
or a pharmaceutically acceptable salt, hydrate, or

sol V@tc%l&&lﬁ[[_@z@-ﬁ{ddﬂn&ﬁﬂﬁniﬁ@Qﬂ’étﬁﬂ%fﬂlﬁidiﬁﬂmﬁiH@BS of
the present inventionare of Formula (1) "wherein Rl
cyctdHeRARRISI-4(Avordlbedbagigs, - C2' Bu, or -CO2Bn (Bn is a
benzyl group) when L is selected fromthe group

cons iMs|cisrg(6efimbthylaminae-htthy)pyrifidit-&ylangine)-cy2 dhétylih&hy1]-4-
or (ii) hydrogen, Cl-5 alkyl, substituted CL 5 al kyl,
fiBoro-3emethyib®hzamidecdndBn  when L is selected fromthe
group consisting of Formulae (1V), (Na), and (IVb);
wher érahloR3Ne pig-4R4-dimethydamsino-2 rukdipdneremidliy-4+yainioglen or
Cl_5 alkyl; and A and B are 25 each independently a
cyalehgkdmethyi-benzamide; or - (CH2)2-; R2 is hal ogen, C1_5
al kyl, C1 5 al koxy, -N(R2a)(R2b), or heterocyclyl;
wher &F fPr&RacsHiiral presptablesalhhydidie pestbrass thererl; dr ogen,

Cl-5_ al kyl, 5 al kyl substituted by hydroxy, C
1 o i ST BRI oM P P B0 of PR ipyort{ap ok o Cfopgia )

hst.ituted by. heteracyclyl. C3 6. cycloal kyl, or
R Rhd ol SEEGIUAT I routFeris S0 L Y o 507

PCT/ JP20054R( 3 5y . Iy
Cubs ) Eht ot oty Ry sni 2 o B ool AL s
dBhb¥btihRideZ2 1S hydrogen, hal ogen, or C1.5 alkyl; or
R2 and Z2 are bonded to each other to forma ring and

- R NZRis-4-§ 6 NRRthamiAd) -2- sty Bty Bllnd ifiRG-y 116 i) £ g6 x Ab-3,4-
Cl 5 alkyl; and Y represents: (i) a single bond when L
difmombtreaineld; f rom t he group consisting of 5 Fornul ae
(rrr), (111a), and (111b); or (ii) -C{OO when L is
sel edtabhtbré-Nepis Hhigo-{imetbylemine)-2miethyppfimidordrul ae (1V),

I'Va), and (Nb); or a pharmaceutically acceptable
yHgpino} qyglghexy b-4-fiorabgnapgids; t her eof . 1 n sone

enbodi ts, ounds, of "t h resent invention are of
For nﬁf4g}}%|l?ro-bg&gs?4- [6-(ﬁimethy%am?nor))-Z-methylpyrimidin—4-

ylJamino}cyclohexyl)benzamide;
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimnidin-4-
yl]amino}cyclohexyl)-5-fluorobenzamide;
N-(cis-4-{ [6-(dimethylamino)-2-methylpyrimidin-4-yl]aﬁino} cyclohexyl)-3,4,5-
trifluorobenzamide;
5-bromo-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino}cyclohexyl)nicotinamide;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-y1]Jamino} cyclohexyl)-4-
fluoro-3-(trifluoromethyl)benzamide; .
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl Jamino} cyclohexyl)-3-

(trifluoromethyl)benzamide;



10 wherein Rl represents: (i) hydrogen, -CQO2'Bu, or
-CO2Bn (Bn is a benzyl group) when L is selected from
woOhersgosssp consi sting of Formula (I11a); or (i PET/IP2005/006582
hydrogen, Cl1_5 al kyl, substituted C1_5 al kyl, Bn, or

substituted Bn when L is selected fromthe group
consisting of Fornmula (lIVa), 15 wherein R3 and R4 are
each Ny

si ngl }gfy(gzggQg@gduﬂ&%%ggz ﬁeﬂﬁfi)’\([?ﬂgﬁ}s @;ﬁﬁ@&%kﬁxé{xﬁ 3

&ﬁﬁﬁ{r&ﬁé{ggxfy,#benm%eel n Rea and R2b are each
I ndependently hydrogen or C1._5 alkyl; Z1 is hydrogen,

Cl_5 aklidhlor&v- (QME{[@-kci‘iMlatBﬂh@mo)zf-nieﬁlylppbiﬁlfd?rgﬂn or C1.5
al kyl ; or R2 and Z2 are bonded to each other to forma

ylﬂdﬂgncﬂﬁﬁclol&ylﬁgnzahﬁde,-N% CH=CH; wherein R6 is
hydrogen or C1 5 alkyl; and Y represents: 20 (i) a
si ngl g-chlordv-idieh-{[6-(dinaillatheL-hetbyipyimidprdoup
consisting of Fornula (llla); or (ii) -C(OO when L
yl$ansied jeydladuxylybematlide; gr oup consi sting of Formul a
(I'va); heterocyclyl is furyl, IHindolyl, norpholinyl,
ox az oB-ghlorot-Peqro-dy{cis-p{(Rimestiyl-6-ppsol k-t - Ipydpidindr
9H xant henyl ; or a pharmaceutically acceptable salt,
rasmiaeleyclobpxydibeyaamidss her eof . | n some enbodi ment s,
conpounds .of t resent invention are of Fornula (I
wher efvrf"’ég4‘{§6 ﬁﬁﬁﬂam{nm %ythylazﬂm@"t&y%ar%fp%wclohexyl)(3"15-
%ﬁﬁ‘ tute _by hydroxy, Cl1_5 al kyl" substituted WO
®PCT/ JP2005/ 006582 61 by carbocyclic aryl,

gr1§|5 9:‘&&({3-&{6?&2&1&8‘% fl n?%{-z; gé d&g‘%&@l nqm8 2 -Eﬁ%&%&%})&% idin-4-

h?{who}wg&kkgnggmx%dgal ogenat ed heter ocycl yI C2.5
eny ) al kynyl ] or -N(R a) (R2b); vvhereln R2a

and REQcpue[ee&RylLadRRaRIARLbYy IMRIOSSNamikd)ccloBéWl3-
or C1_5 al ﬁ{yl su stlgl?[{lj‘tlg%1 by %ﬁbstltugﬂ?(s 13 XIy

tinctepleMbestehaamsdet ect ed from the group 5 consisting of

- hal ogen, hydroxy, carboxy, carbanoyl, 10 Cl1_5

al koxyis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}-N-(3,4,5-

trifluorophenyl)cyclohexanecarboxamide; |
N—(4-bromo—2,6-dimethylphenyl);N'~(cz‘s-4-{[6-(dimethylamino)—2-

methylpyrimidin-4-ylJamino}cyclohexyl)urea;
N-(4-bromo-2,6-dimethylphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-

methylpyrimidin—4-yl]amino}cyclohexyl)thiourea;
N-(cz‘s—4-{[6-(dimethylamino)-Z-methylpyrimidin-4-yl]a;mino}cyclohexyl)-N’-

(3,4,5-trimethoxyphenyl)thiourea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino} cyclohexyl)-N'-

(2,4,6-tribromophenyl)thiourea;
5-bromo-furan-2-carboxylic acid [cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-

ylamino)-cyclohexyl]-amide;
N-[cis-4-(3,5-dimethoxy-benzylamino)-cyclohexyl]-2,N',N'-trimethyl-pyrimidine-

4,6-diamine;
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*am no, -C3_6 cycloalkyl, carbocyclic aryl,
carbocyclic aryl substituted by substituent(s)

wondespessdent |y 15 sel ected fromthe group conBCTUPIGS/006582
of hal ogen, -C1-5 alkyl, C 1.5 alkoxy, C 1-5 al kyl
substituted by hal ogen, 2Q -C 1-5 al koxy substituted
by hal ogen, and ---SO2N 9 het erocycl yl, and

het e yGl ¥yl su i tuted. by subst it S -

B araa R MR aBhREh b aysimigingr .o
dgﬁ}k:halogen, -C1l.5 alkyl, C1.5 alkoxy, -C 1-5

a kyl substituted by hal ogen, and WD 2005/ 095357

ECIT/ v)-E’&QQ-%-QQ&Q%amﬁl%-z%etﬁyl%yki%d’m-%%@a%ih@%éﬁl@h@&u-z -(3-

al ogen, ‘carbocyclic aryl, ‘¢arbocyclic

mSthBSL- ok (e} substituent(s) independently sel ected
froﬁ$€hg&grgﬁ% consisting of- -halogen, 5 Cl1L 5 al kyl,

CL. 5138, k@ilordBhényBl3Kyls-4sehsimkthitb@thoymbal Qg eimidiand
Cl1 5 al koxy substituted by hal ogen, heterocyclyl, or
yhsime)-agyichety]andst i t ut ed by substituent(s)
i ndependently 10 selected fromthe group consisting
of - Ndkivgeh,dimethylamino-2-methylsulfanyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,4-difluoro-benzamide;
N-[cis-4-(6-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-
difluoro-benzamide; |
N-[cis-4~(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl}-
3,5-bis-trifluoromethyl-benzamide; and
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl}-4-
trifluoromethoxy-benzamide;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodimments, compounds of the present invention are of Formula (T)
wherein R; represents: \
(i) hydrogen, -CO,Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formulae (III), (Illa), and\
(11Ib); or
(ii) hydrogen, Cy.s alkyl, substituted C,_s alkyl, Bn, or substituted Bn
when L is selected from the group consisting of Formulae (IV),
(IVa), and (IVDb);
wherein R3 and Ry are each independently hydrogen or C,s alkyl; and A and B are
each independently a sin gle bond, -CH,-, or -(CH,),-; R; is halogen, C,.s alkyl, C; _s alkoxy,
-N(R2.)(Rap), or heterocy clyl; wherein Ry, and Ry, are each independently hydrogen, C,.s
alkyl, Cy.s alkyl substituted by hydroxy, C;_s alkyl substituted by carbocyclic aryl, Ci.s

alkyl substituted by heterocyclyl, Cs.¢ cycloalkyl, or carbocyclic aryl; Z; is hydrogen,
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wono@/opksar maceuti cal |y acceptable salt,

Cl1 5 alkyl, C1_5 alkoxy, Cl.5 alkyl substituted by

hal ogen, and 15 Cl.5 al koxy substituted by hal ogen;

hydr at eCTAP2005/006582
solvate thereof. In sone enbodi nents, conpounds of the
present invention are of Faornmula (1) wherein RLis

sel ected fromthe group c&@sisting of (i) C1_10 alkyl,

Peaneratn by bl s BbERed O ond Gralr bt G sty o'
hg&l}géeg Oy tger(lj ‘?%E lrsozﬁl&tl), oro[%aoand %2 Flr;é‘ l%egdealfg %%X ’othgrlte ?or%‘! e{(tqr)l%yand -

tituted by carbocyclic

UK L ok bepydgx ; I DYyl 357
R%cjj(r/'% P20 gl/qo%lgsé"ﬁ‘e‘ ésﬁt%_hgg’)é%foﬁi %‘éy&'ﬁ% gg%%??ﬁt ed

by carbocyigl i € a@Mmylk bonf JHBR EXSLelLted FOhORY ero@Chnsisting of

carbocyclic aryl oxy substituted by substl%uent(s)

i ndependent |y Fg@h%t@ﬁ),f(nggamgugy;gpp consisting of 5
--hal ogen, nitro, Cl.5 alkyl, and Cl1_5 al kyl

substi t ut €&y by -O00- wiheh Brioyeeted f@xythe &dup consisting of
het erocycl yl oxy substituted by C1-5 al kyl,
nono- car bocycl iFornadael @W),i(Iva), and divbg;ar bocycl i ¢
aryl am no,
or a pharmaceutically acce ptable salt, hydrate, or solvate thereof.
In some embodiments, compounds of the present invention are of Formula (I)
wherein R, represents: |
) hydrogen, -CO,'Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formula (IIla); or
(ii) hydrogen, C,.; alkyl, substituted C,_s alkyl, Bn, or substituted Bn
when L is selected from the group consisting of Formula (IVa);
wherein R3 and R, are each hydrogen; and A and B are each independently a single
bond or -CH,-; R; is -N(Ry,)(Ryp) o1 heterocyclyl; wherein R,, and sz are each
independently hydrogen or C;s alkyl; Z; ~is hydrogen, C,.s alkyl, or C;_s alkylthio; Z; is
hydrogen or Cy.s alkyl; or R, and Z, are bonded to each other to form a ring and -R,-Z,- is
—NR¢-CH=CH-; wherein Ry is hydrogen or C,.s alkyl; and Y represents:
6] a single bond when L is selected from the group consisting of
Formula (X1Ia); or
(ii) -C(0)O- when L is selected from the group consisting of Formula
(IVa);
heterocyclyl is furyl, 1H-indolyl, morpholinyl, oxazolyl, piperidyl, pyridyl,
pyrrolidyl, or 9H-xanthenyl;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.

In some embodiments, compounds of the present invention are of Formula (1)

wherein Q is Formula (IIb); R; is C;_s alkyl substituted by hydroxy, C,.s alkyl substituted
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carbocyclic arylsulfonyla_m no, carbocyclic
aryl sul fonyl am no substituted by Cl1-5 alkyl, 15 C1 5

wablbosivkase, Cl1_5 al kyl thio substituted by car becyab1005/006582

aryl, carbocyclic arylthio, carbocyclic arylthio
substituted by hal ogen, carbocyclic arylthio
substituted by Cl1 5 aIkyI61 20 carbocyclic

R o, SHLPRBUALIS DBl LA oS UhoR 1 b1 oY

ero

sugogt?cﬁ H%gg&grlop%lyq:bﬁ a % Jltfstltu% b bh%g%!er?i?edm e 0C§é¥l%”-§glken}'l

ny car ca
b | ea e 1-5
B, 2005*86%%@5%%%922:%&3cy%?‘% R e B e
akYb&tc L Uit &%m&d@%&@m&ﬁt@ uﬂ@ﬁe%eérﬁsi sélé&m 1S the bRMP

conS|st|ng of --hal’ogen, --nit 5 al kyl, "and
céabisngdfkyl substituted by substltuent(s) |ndependently
sel ected fromthe group consisting of ... hal ogen,

car bocyclic aryhalogamd 10 heterocyclyl, C1_5 al koxy,
"Cl_5 al koxy substituted by hal ogen, Cl1.5 al koxy
substituted by  gardgcyclic aryl,
scarboxy,
scarbamoyl,
*C,.s alkoxy,
*amino,
«C;. cycloalkyl,
scarbocyclic aryl,
scarbocyclic a;'yl substituted by substituent(s) independently
selected from the group consisting of:
«shalogen,
C1y5 all;yl,
. *C_s alkoxy,
*Cy_s alkyl substituted by halogen,
+«C1_s alkoxy substituted by halogen, and
*«-SO,NH,,
sheterocyclyl, and
eheterocyclyl substituted by substituent(s) independently selected
from the group consisting of: |
«shalogen,
«C .5 alkyl,
*sC ;s alkoxy,

««C 1.5 alkyl substituted by halogen, and
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car bocyclic aryl oxy, 15 nono-carbocyclic
aryl am nocar bonyl, and **nopno-carbocyclic

wanydsansasocar bonyl substituted by substituent eY/IP2005/006582

sel ected fromthe group consisting of ... hal ogen,
... C1.5 alkyl, 20 ... C%%S al koxy, and ... C1_5
al koxy substltuted by haldgen, di-carbocyclic

| bonyl ,
S e o 28 el R o (o)
sel eCt ed E&rBJGPIEIY&eaBW&%e;&ﬂ@%y%db&ﬁut%fd b&%ﬁbsnﬂéht‘?gen

oxy, al koxy

subst it ut memsdmy %8s R @9@5&,@9&%%
PCT/ JP2005/ 006582 65 .5 al lthio 5 al kyl thio

substituted by Mmjegen, C1.5 alkylsulfonyl
carbocyclic aryl, and 5 heterocyclyl, heterocyclyl,
and heterocycl y¢,saldgst i tuted by substituent(s)
i ndependently selected fromthe group consisting of:
Cl1 5 al kyl, 1eCGhlkoxgl koxy, Cl .5 al koxy substituted
by carbocyclic aryl, carbocyclic aryl, and
carbocycl i c ar yCiselkybsubstipttestbyhaldge, ayen, (ii) C2.5
al kenyl , and
C,.s alkoxy substituted by halogern,
heterocyclyl, or heterocyclyl substituted by~ substituent(s) independently
selected from the group consisting of:
*halogen,
°C1-5 alkyl,
'C1_5 alkoxy,
*Cy.s alkyl substituted by halogen, and
*C.5 alkoxy substituted by halogery;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodiments, compoundé of the present iravention are of Formula (I)
wherein R; is selected from the group consisting of:
i) Ci.10 alkyl, and
Ci.10 alkyl substituted by substituert(s) independently selected
from the group consisting of:
shalogen,
hydroxy,
*0XO0,
*Cy_5 alkoxy,
C,_s alkoxy substituted by carbocy clic aryl,
*C,.5 alkylcarbonyloxy,

*C;.5 alkoxycarbonyl,
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15 C2_5 al kenyl substituted by substituent(s)
i ndependently selected fromthe group consisting of:

woaodsmeyslhi c aryl, and carbocyclic aryl substi Parge2005006582

substituent (s) independently selected fromthe group
consi sting of 20 nitro, | ogen, C1_5 alkyl, "Cl1_5
al kyl substituted by hal oyen, Cl1_5 al koxy, and 25

el onl oY S uael sl BB NG oy (bdclel e

bstit t | ected f th
Ly vent () -Liens ?’3 %@9‘13&? 3P2005/ 006582 66
Cl1.5 alkyl, C1 'cirlﬁ‘)kﬁyl aﬁluﬁggdﬂéﬁmgd Ww@?tft%?(mhdeﬁendently

aryl , carbocycllc aryl carbonyl am no, and carbocycl

aryl, 5 (iv) caa&%mdnwheg@ngcéamﬁgw yl substitut ed
by nitro, (v) carbocyclic aryl carbocyclic aryl

substituted by substdblogamt (s) i ndependently selected
fromthe group consisting of: 10 hal ogen, cyano,
nitro, Cl1_9 alkyl, -aig, CL_9 al kyl substituted by
substituent(s) independently selected 15 fromthe
group consi sting of *«Cysalkyl, and
*+C}.s alkyl substituted by oxo,

*heterocyclyloxy,

*heterocyclyloxy substituted By Cis alkyl,

*mono-carbocyclic arylamxino,

edi-carbocyclic arylamino

scarbocyclic arylsulfonylamino,

scarbocyclic arylsulfonylamino substituted by C,.s alkyl,

*C,5 alkylthio,

*C s alkylthio substituted by carbocyclic aryl,

scarbocyclic aryl;chio,

carbocyclic arylthio substituted by halogen,

scarbocyclic arylthio substituted by C,.s alkyl,

scarbocyclic arylsulfonyl,

scarbocyclic arylsulfonyl substituted by.halogen,

*heterocyclylthio,

sheterocyclylthio substituted by Cy.s alkyl,

*Cs.¢ cycloalkyl,

*C;.6 cycloalkenyl,

scarbocyclyl,

scarbocyclyl substituted by C,.s alkoxy,

scarbocyclic aryl, and
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- - hal ogen, oxo, "nono-carbocyclic arylam nocarbonyl,
-di - carbocyclic aryl am nocarbonyl, 20

wOwsmossar bocycl i ¢ aryl am nocar bonyl substi t ut edTAp2005/006582

Cl1 5 al koxy, di-carbocyclic arylam nocarbonyl
substituted by C1_5 al koxy, carbocyclic aryoxy, 25
carbocyclic aryl, and car cyclic aryl substituted by

Subst L ent () ol ERE ARty BE SR il
PCT/ JP2005/ 006&$%ted%wt %rg#gbn%lsg%l o and ... CL_5
a r

al kyl substitu ocyclyl, and
het er ocycl yl substILHg oy CL.5 alkyl, 5 C2.5
al kenyl , C1_7 al koxy, s al koxy substi t ut ed by
hal ogen, Cl1.7 alkoxynﬁgbstltuted by carbocyclic aryl,
C3. 6 cycl oal koxy, 10 carbocycllc aryl oxy, and
carbocyclic aryl oxy-supgkyitaatied by substituent(s)
i ndependently selected fromthe group consisting of
--hal ogen, nitro, e0dsalldd sbktifnted bl eubygtituent(s) independently
het erocycl yl oxy, and
selected from the group consisting of:
ssshalogen,
ssscarbocyclic aryl, and
sssheterocyclyl,
(s alkoxy,
»+C s alkoxy substituted by halo gen,
++(C,.s alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryloxy,
ssmono-carbocyclic arylaminocarbonyl, and
*smono-carbocyclic arylaminocarbonyl! substituted by
substituent(s) selected from the group consisting of:
seshalogen,
“'C]_s alkyl,
»«C, 5 alkoxy, and
«+«C s alkoxy substituted by halogen,
sedi-carbocyclic arylaminocarbomnyl, and
s«di-carbocyclic arylaminocarbomnyl substituted by
substituent(s) selected from the group consisting of:
ssshalogen,
"'C1_5 alkyl,

see(C 5 alkoxy, and

«+C, s alkoxy substituted by halogen,
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het er ocycl yl oxy substituted by substituent(s)
i ndependently selected fromthe group consisting of:

wo-2bmlossn, 20 C1.5 al kyl, and Cl1.5 al kyl subBCTip10es006582

by hal ogen, Cl1_5 al koxycarbonyl, nono-Cl.5

al kyl am nocar bonyl, di-Cl_5 al kyl am nocarbonyl, 25
nmono- C1. 5 al kyl am nocar bonyl substituted by
carbocyclic aryl, Qj-C%F@ﬂﬁgkylaninocarbonyl

substituted by carbocy? aryl, nono-carbocyclic

aryl am nocar bonyl, dj~c¢C : ' Lapocar bonyl ,
WO 2005/ 095357 PCT/J5%6%&?8%%@%%ﬁm%%%hgﬁgggarbocyclic
aryl am nocar bonyl sukggg&ﬂgﬁﬂmgr C1_5 al kyl,

di - carbocyclic aryl am nocarbonyl substituted by CL 5
al kyl,  mono-C1_5 alkybaiRaryldimiCl_5 al kyl amino, 5
ClL.5 alkylthio, C1 5 alkylthio substituted by hal ogen,
Cl1.5 al kyl sul fonyl, .gakRegyg) i c aryl, and carbocyclic
aryl substituted by substituent(s) independently 10
sel ect ed from eletergiyelyhasbnsi sting of: Cl_7 al kyl, and
--Cl -7 alkyl substituted by hal ogen, (vi)

het erocycl yl, almtbrévytigl wmbstititsd bysubssitient() éddefpypdently selected
substituent (s) independently selected 15 fromthe
group consi st i Agmghe gropmtongjsting of:C1. 5 al kyl , and

*C.5 alkyl,
*+C,.5 alkoxy,
++C,_5 alkoxy substituted by carbocyclic arsyl,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by halogen,
(i1) Cy5 alkenyl, and
Ca.s alkenyl substituted by substituent(s) independently selected
from the group consisting of: |
scarbocyclic aryl; and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of
*nitro,
*shalogen,
*Cs alkyl,
*«C,.5 alkyl substituted by halogen,
*+C,_s alkoxy, and
*«C,.s alkoxy substituted by halogen,
(iii)  Cs¢cycloalkyl, and
C, cycloalkyl substituted by substituent(s) indepe ndently

selected from the group consisting of:
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Cl 5 al kyl substituted by substituent(s) independently
selected fromthe group consisting of: 20 --hal ogen,

woxwms/esasbocycl i c aryl, carbocyclic aryl substpCutrmofgness2

hal ogen, heterocyclyl, and 25 het er ocycl yl
substituted by substltuenéé I ndependently sel ected
fromthe group consistin ...hal ogen, Cl1_5 alkyl,
and WD 2005/ 095 57“P§T/JP2005/006582 69 Cl1-5 al kyl
substituted by halogen, Cl-5 al koxy, Cl-5 alkylthio,

carbocyclic ar yuﬁﬂ lsub@xt&ld P}é@tﬁiﬁé}léfél fanyl

car bocyclic aryl sul onyI ocyclic arylsulfonyl

substituted by. Q@&QgﬂﬁaanQQEEQMﬁbl&mary|Su|f0ny|
substituted by Cl1-5 al kyl, 1-5 al koxycarbonyl, 10

carbocyclic arytarbpdicagnbocyclic aryl substituted by
substituent(s) independently selected fromthe group
consi sti ng(iof : babagedn, andni tro, and 15 C1_5 al kyl,
het erocycl yl, and heterocyclyl substituted by
substituent (s) cerbdeplyhsibstithtyd Byehiget ed fromthe group
consi sting of.
W) carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*halogen, |
*cyano,
*nitro,
*C, alkyl, and
*Cy alkyl substituted by substituent(s) independently selected
from the group consisting of:
sshalogen,
*¢0X0, - ‘
. *smono-carbocyclic arylaminocarbonyl,
s«di-carbocyclic arylaminocarbonyl,
ssmono-carbocyclic arylaminocarbonyl substituted by C,.s
alkoxy, |
s«di-carbocyclic arylaminocarbonyl substituted by C,.s
alkoxy,
sscarbocyclic aryoxy,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by substituent(s)

independently selected from the group consisting of:

seshalogen,
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--hal ogen, 20 Cl1-5 alkyl, and Cl1-5 al kyl substituted
by hal ogen; wherein carbocyclic aryl is phenyl,

woapistoaydsy; or ant hranyl; carbocyclyl is 1-oxoPCTAdRIUY$/006582

9H-fl uorenyl, 9-oxo-fluorenyl, 25 anthraqui nonyl,
C-fluoren-9-ylidene, indanyl, or nmenthyl; heterocyclyl
IS 1,2,3,4-tetrahydro-isdﬁ%inonI, 1, 2, 3-t hi adi azol yl ,
1,2,3-triazolyl, 1,3-dioxg~isqgindolyl, 1Hindolyl,
1Hpyrrolyl, 2,3- dihydro?%fg%gggg%indolyl,

2, 3-di hydr o- benzo[ 1, 4] di gy+n Qp@{ 357

PCT/ JP2005/ 006582 70 ben%‘ﬁﬂ%éﬁw&g S

2- 0x0- benzopyranyl , ..2s 038Ry h@! | di nyl, ~4-oxo-
benzopyranyl, 9H xant henyl ,” ‘benzo[ 1, 3] di oxol yI,

benzo[ 2, 1, 3] oxadi azahytbrocycBe aRlithied bpCRxaEaZo0l yI |
benzo[ b] thienyl, furyl, isoxazolyl, norpholinyl,
oxazol yl, pyraaglylkenypyridyl, pyrimdyl, pyrrolidyl,
qui nol yl', quinoxalyl, 5 thiazolyl, or thienyl; hal ogen
is fluoro, chlar@alkbtyno, or iodo; or a

phar maceutically acceptable salt, hydrate, or solvate
t hereof . | n sorfl.;elbgdiubgitted bclmlggeynds of t he
present, invention are of Fornula (1) wherein R2 is
Cl_5 al kyl sub%tirelspedsubstiteted bioeapecycdicarsl , C1_5 al kyl
substituted by 10 hal ogenated carbocyclic aryl, Cl-5
al kyl subst.i t ut@d cHjoaiorer ocyclyl, ClL 5 al kyl
substitut ed bY hal ogenat ed hgterocyclyl, car bocyclic
aryl, carbocyclPPNCYF 2B PKkaPdgen, het erocycl yl ,

heterocyclyl by hal ogen, or - N b) : erein
and R2b are eaéﬁﬂ?ﬂ@gﬁgﬁﬁ%ﬁfT%%£%§5§5%%%?“%§1%$£PP§%EV
C1_5 al kyl subgfitteed RY odds EQXNrinor: CL. 5 al kyl
substituted by (%gﬁaogen;gL ?s éb#%ﬁfa (I'l1l1a); wherein
R3 and R4 are each Lﬂg@ggpdently hydrogen or Cl1 5 15
al kyl; and A and B are each i ndependently a single
bond, -CH2-, or -(CHgi®;andZ3 and Z4 are each
I ndependent |y hydrogen, hal ogen, C1_5 alkyl, C1_5
al kyl substituted byChallkgen, nono- CL 5 al kyl am no,
or di-ClL 5 alkyl amno; and Yis -C(O-, -C(O NR5-,
-C(S)NR5-, or shefe@egglyloxy,wherein R5 is hydrogen or
C1_5 alkyl; and mis O, 1, or 2; Yis not -(CH2),,;
provi ded that dieicrsycliRoyy swbstitgtpd bissuhstpeplrindependeytly
phar maceuti cal | accept%ble salt, .hydrate, or solvate
t her eof . sélected from the group consisting of:
*shalogen,
»C;5 alkyl, and
++C,.s alkyl substituted by halogen,
*C,.5 alkoxycarbonyl,
emono-C,_s alkylaminocarbonyl,
+di-C s alkylaminocarbonyl,
*mono-Cy_s alkylaminocarbonyl substituted by carbocyclic aryl
+di-C,.s alkylaminocarbonyl substituted by carbocyclic aryl,

*mono-carbocyclic arylaminocarbonyl,

«di-carbocyclic arylaminocarbonyl,
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In sonme enbodi nents, conpounds of the present
invention are of Fornmula (1) wherein RL is selected

wonemmwss7group consisting of (i) Cl1_5 al kyl  PCT/JP2005/006582

substituted by substituent(s) independly selected from
the group consisting of 2? hydr oxy, carbocyclic aryl,
carbocyclic aryl substitu 2d by hal ogen, and

Ty V0 2005, BBRHEIR Shutat G RBT IR atllhy P aton
bocycl i - _ . : . :
ubsti §uent (o) 1 RARRGISAr O BEKerBoPA ¥ogheTb) Gl

consi sting of: .;BA.€08Mylanmang&YaN0, -Cl1_5 alkyl, C1_5
al kyl substituted by hal’ogen, Cl1_5 al koxy, and Cl_5

al koxy substit ugied RkyRgliRgen, 10 (iii) heterocyclyl,
and heterocyclyl substituted by halogen; R2 is C1 5

al kyl substit uted dmyieialr bocyclic aryl or -N(R2a)(R2b);
wherein Rea and R2b are each independently hydrogen
or C1.5 al kyl ; @b dlkyithiofsobsstituked bylhhloggn, wher ei n R3 and
R4 are each hydrogen; and A and B are each a single
bond; Z3 and ZACarakydsatfbnyil,ndependent |y hydrogen, Cl1_5
al kyl, nono-C _5 alkyl amno, or di-Cl_5 al kyl am no;
and 20 Y is - adjocycligaed.@nd carbocyclic aryl is

henyl ; heterocyclyl is furyl or ridyl;
P y 'ca¥b003¥clic aryl substllltuted by Eu%stitueglt(s) independently

selected from the group consisting of:
*+C,_; alkyl, and
*«C;.;7 alkyl substituted by halogen,
(vi)  heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
halogen,
*Cy_s alkyl, and- .
*C,.s alkyl substituted by substituent(s) independently selected
from the group consisting of:
*shalogen,
**0XO0,
«scarbocyclic aryl,
sscarbocyclic aryl substituted by halogen,
sheterocyclyl, and
ssheterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,

"'C]-5 alkyl, and
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woOhars@e$35725 | n sone enbodi nent s,

hal ogen is fluoro, chloro, or brono; or a
phar maceutically acceptable salt, hydrate, or solvate

present invention are of Fornmula (1) wherein RL is
sel ected fromthe group cggsisting of : carbocyclic
aryl, and carbocyclic aryf”substituted by
substituent (s) independly, sel

2005/ 095357 PCT/ JP2005/ 008 8525‘55;5"%&5@8?}%@% *Sting of
hal ogen, cyano“@pqﬁh§§.5 al koxy; 5 Z3 is hydrogen
when Z4 is Cl1 5 alkyl; or Z3 is C1_5 alkyl, nono-Cl1-5
al kyl —anmino, qg Gikfithicd al kyl amino when Z4 is
hydrogen; or a pharraceutically acceptable salt,
hydrate, or sol.yagRydiRerydafo, | n some enbodi nents,
conpounds of the present invention are of Fornmula (1)
10 wherein the.comieuatfonys, sel ected fromthe group
consi sting of: 3-chloro-N-(cis-4-{

[ 2- (di et hyl amecahocelivatiyplfppyli m di n-4- yl] am no}

cycl ohexyl ) -4-fl uorobenzam de; N-(cis-4-{

[ 2- (di et hyl aniccrodocgelivatytisplfpyy substititad By kdldgend no} cycl oh
exyl)-3, 4- difluorobenzam de; 15

N-T ci s- 4- (2- di mearbpgyelisiandsutfonsd substituied by Gi-cillada- v ani no
) - cycl ohexyl ] - 3- net hoxy- benzam de;

N[ ci s- 4- ( 2- di tet+AoXHFaFRNEL met hyl - pyri mi di n- 4-yl ani no
)-cycl ohexyl]-3- trif] uoronethyl-benzam de;

N-[Ci s-4- ( 2-di ﬁ‘é%f'?ﬁ?V%lﬁia%-aggrret hyl - pyri mi di n- 4-yl am

i no) - cycl ohexyl
trifl uoronethyl
2,2-difluoro-b ' - O xylic acid
[Cis-4-(2-di mgﬁlé‘ﬁéad}nﬁno%%m&,%o&sﬁﬁg&? |

met hyl - pyri m di n- 4- uliamegp) - cycl ohexyl ] - am de;

4-cyano- N-[ ci s-4-(2-di met hyl am no- 5- net hyl - pyri m di n-4
-yl am no) - cycl ohexyle}mitro, and

';%%Oﬁ:%%?%—a%g ;gﬁbst%tu ed by substituent(s) independently

*C,s alkyl,
heterocyclyl, and
*heterocyclyl sul;stituted by substituent(s) independently selected
from the group consisting of:

*shalogen,

*+C,.5 alkyl, and

*«C,.s alkyl substituted by halogen;

wherein carbocyclic aryl is phenyl, naphthyl, or anthranyl;

carbocyclyl is 1-oxo-indanyl, 9H-fluorenyl, 9-oxo-fluorenyl,
anthraquinonyl, C-fluoren-9-ylidene, indanyl, or menthyl;

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,3-dioxo-isoindolyl, 1H-indolyl, 1 H-pyrrolyl, 2,3-

dihydro-1-oxo-isoindolyl, 2,3-dihydro-benzo[1,4]dioxinyl, 2H-

conpounds of PCNEP2005/006582
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benzam de; 25
4-chl oro-N-[ ci s-4-(2-di net hyl am no-5-net hyl - pyri m di n-

WO-2yi5a0%330) - cycl ohexyl ] - benzam de; N-[ci s-4- ( R€TWIP2005/006582

i met hyl am no- 5- et hyl - pyri m di n-4-yl am no) - cycl ohexyl ]
-3 -ethyl- benzam de; WO 2005/ 095357 PCT/ JP2005/ 006582
73

N- 4- (,2- th 4-vl ani
) E:fllclsohexy?ﬁomga e 0?&°ybegz‘>gyrgréyn,%%cogé’ ollid)1Nz.gza @m no

- br ono- ?yrﬁ @fl( 5%1? L TRh! S, ﬁ? agfcg@w ytJenﬂ)Yi i '.ﬁogécpazélyl

-yI am no) cyc nicot I na

5- br omo- f 27 SBEREXNYE GerBSTbfinienyl, furyl, I hol
[ cis-4- (Z%ﬁr&%t hy}leam nokl T &q%{/i 1erbyyrury lsoﬁalzﬁ_yl morpholinyl,

yl am no) - o¥&loBNexyazdly R FIrRI9I, pyrimidyl, pyrrolidyl umoll uinoxalyl,
3, 5-di br ono- N-QF?SIS 4y g?ﬁ?ngy hyl }z;rr?);]o o q ¥ %yrlmy

i n-4-vyl amtm@)mylcdf@h@{wxyl ] - benzami de;

N-[ ci s-4-(2-di met hyl am no- 5- net hyl - pyri m di n-4-yl am no
) - cycl ohexyl ] - Balegdndx fluord, @hlopEr@nioge;iodo;
2-(3,5-bis-trifluoronethyl-phenyl )-N-[ci s-4-(2-di net hy
| am no- 5- et ipdrmageytically aiceptdbly dadtnhydo)e, oylvate thereof.

| ohexyl ] - 2- hydr oxy- acet am de;

2-(41n smmerméim}ﬁlnys Nn[pelilrsls of tho pugientinhgntianm of Bormeta)l -
pyrimdin-4- P(/ am no) - cycl ohexyl ] - 2- h}/dr oxy- acet am de;
whisrein R; is Cy.5 alkyl substituted by carbocyclic aryl, Cy_s alkyl substituted by

h)alogwf ﬁ@&?ﬂyfh e hggﬁaag{yﬂ%kgptgtg g%l?ﬁt%écrycm %I] ?alﬂ}_ll sul?sg]cu e%
h h
by%fgﬁgqaﬁgjmétsry@fc% wTynFé rﬁ, &ag%o(gy%lgﬁgygh g%logew heterocyclyl4
h)l\lfeg:o)%%[ﬁ (hg o?énngxt Wﬁ@gﬁ% owgergﬁ tR yana % bralrg%agfl nldepe}{(lie%m/ no
?h;[ogérﬁ C45 e{ll%n Cth g%kaVJuﬁé'{?uﬂé?rl@ xto%’ Ior @Y ! AIESH diRsitheed lbgm NO

cycl ohexyl] rifluororne hyI benzamde;

hidtab&dnSE. & Hodnelh (B2 WhaddinBQ afid REArE¥dch depditighity 1ddridbeBr T
)-cycl ohexyl ]-3,5-bis- trifluoromethyl-benzam de;
alkyl; and A and B are each independently a single bond, -CH,-, or -(CH,),-; Z; and Z, are
each independently hydrogen, halogen, C;_s alkyl, C,_5 alkyl substitﬁted by halogen, mono-
Cy.5 alkyl amino, or di-C;_s alkyl amino; z;nd Y is -C(O)-, -C(O)NRs-, -C(S)NR;-, or -
(CHa)i-; wherein R; is hydrogen or Cys alkyl; and m is 0, 1, or 2; Y is not -(CHy)m-
provided that either R,, or Ry, is hydrogen;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodiments, compounds of the present invent‘ion are of Formula (D)
wherein R| is selected from the group consisting of:
(D) C..s alkyl substituted by substituent(s) independly selected from
the group consisting of:
*hydroxy,
scarbocyclic aryl,
scarbocyclic aryl substituted by halogen, and

ecarbocyclic aryl substituted by halogenated C,_s alkyl,
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wO0ad00s/04s53sF anmi no) - cycl ohexyl ] - am de;

25 2, 2-difluoro-benzo[ 1, 3] di oxol e-5-carboxylic acid
[cis-4-(2-di met hyl am no-6- nethyl-pyri m

4-chl oro- N-[ ci s-4-(2-di nmet hyl am no- 6- et hyl - pyri m di n-
4-yl am no) - cycl ohexyl ] - beplzarri de; WO 2005/ 095357
PCT/ JP2005/ 006582 74

N-[cis-4- t hyl di
n- [AfCIyISam' gé? cyc E%gxylaﬁﬁ’f%g?ﬁyl d ngglam dle
N-[cis-4-(2-di n@értﬁék&'@am Slﬁ)s{ﬁﬁ{egﬂ/ L@Xﬁthént@j lﬂae‘be%h}?‘ smlecf%d

) cycl ohexyl ] - benzam

- bronmo- N-[ci s- ﬁo,gghecgrg{ﬁ,tggyg@%gp 6-met hyl - pyrimdin-4
-yI am no) - cycl ohexyl ]= ni coti nam de;
5- br ono- f ur an- 2rh§@g<lgpxyl ic acid
[cis-4-(2-di met hyl am no- 6-net hyl - pyri m di n-4-
yl am no) - cycl ohexatlo] - ani de;
3, 5-di brono- N-[ ci s-4-(2-di et hyl am no- 6- et hyl - pyrim d
i n-4-yl am no) - 4d0sekgl ohexyl ] - benzam de;
N-[cis-4-(2-di met hyl am no- 6-net hyl - pyri m di n-4-yl am
i no) - cycl ohexyl iCi3alkglsabstijutedirizpginle;
2-(3,5-bis-trifluoronethy|-phenyl)-N[cis-4-(2-dinethy
| ami no- 6- met hyl *Cus alkoxy, and
%rl m di n- 4-yl aml?gﬂ(ofyys%{)s?ft]u?cé( by hak)g{_r:]nydr oxy- acet am de;
2-(4-brono hen 4- (2-di 'met hyl am no- 6- net hyl -
pyri ni di n-G yI a t‘%ﬁ%‘*)" ‘g'g%q ohexyl ] - 2- hydr oxy- acet ani de;

N
[cis-4-(2-di rret’h ?O%CIHI Sugsmutfchlg?' ha&%ﬁ?? m di n- 4-yl am no) -

cycl ohexyl ] -3, 5- diethoxy-benzam de; and _
3-bronmo- N-[ci s-4-(2-di met hyl am no- 6- et hyl - pyri m di n-4
-yl am no) -y tfﬂﬂk&{ kdbstivdted bﬂcirbéé?él% a&ﬂr&? "’Nﬁ{z&RZb? wh@rem Roa

pharmaceutically acceptabl e salt, ate, or sol vat

t her eof . |ands@meeammﬂ1ep~eamrmyh9&a@ﬂl¢nd§5 Ayt he pr esent
invention are of Fornula (1) wherein the conpound is

sel ect ed fl srfotrinda (tlok pheaoinR; ahd Rogar©éach hydrogen; and A and B are
3-chl oro-N-(cis-4-
[ 2- (di met pclaadingds psadi i di n- 4-yl ] ami no} cycl ohexyl) - 4-
2 5 fluorobenzam de;
Zz and Z, are each mdependently hydrogen, C.s alkyl, mono-C,_s alkyl
amino, or di-Cy_s alkyl amino;
and
Y is -C(O)-;
wherein carbocyclic aryl is phenyl;
heterocyclyl is furyl or pyridyl;
halogen is fluoro, chloro, or bromo;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodiments, compounds of the present invention are of Formula (I)
wherein R; is selected from the group consisting of:

carbocyclic aryl, and

carbocyclic aryl substituted by substituent(s) independly selected from the

PCT/JP2005/006582
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woyaelsmasssyl ) - 3, 4- di fl uor obenzam de;

N-(cis-4-{
[ 2, 6-Dbi s(di met hyl am no) pyri m di n-4-yl]am no}

N-(cis-4-1[ 2- benzyl - 6- (di met hyl am no) pyri m di n-4-yl ] am
i no} cycl ohexyl)-3 WO 2005/.095357 PCT/ JP2005/ 006582

75 chl oro-4-fl uor obenzam' d

3,4-dichlo (2- dlrrethylamn06rrethyl pyrim

di n- 4-yl anérgotito[ngﬂs °o(1gexyl ] -benzam i de;

4- cyano N- [nGiosend- ( 2- di met hyl ami no- 6- met hyl - pyri m di n-4
-yl am no) - cyc onhexyl ]- 5 benzam de;

N-[ ci s-4- (2vsiomgighy! am no- 6- et hyl - pyri m di n-4-yl am no
) - cycl ohexy?/] 3 4- di et hoxy- benzami de;

3- chl or o- N, ¢ higody; ( 2- di net hyl ami no- 6- net hyl - pyri m di n-
4-yl am no) - cycl ohexyl]- 5-fl uoro-benzam de; 10

N-[ ci s-4-(2-di met hyl am no- 5- net hyl - pyri m di n-4-yl am no
) -cycl ohexyl ] -3, 5- di net hoxy-benzam de;

3, 4- di chl oZa0s Nrdregea whef 2; diOuedlkyl] @rA; MOC 3 alkt, Rivho-2y f AlKFI
di n-4-yl am no) - cycl ohexyl ] - benzam de;

N-[ ci s- 4- (@mide,re tihg].satiyhanieo mbein ¥ is pydrogendi n- 4- yl ami no
)-cycl ohexyl ]-3,4- 15 di et hoxy-benzam de; and

3-chl oro- I\Pf[adﬂihsmm@@wdlymﬁdmbémlhdiy@amrhylwatpshﬂenf di n-
4-yl am no) - cyc| ohexyl]- 5-fl uoro-benzam de; or

phar naEent Fre%ﬁme% e@moalmi@féfm ProseyRMeBtics, arcpf Fgml%ﬂ)s

t.hereof. In i ments, co ounds of the present
VG e SomBp B BrooRORRIPE i FoursgniteRern R 1

| fr B
EZniy %S?fs*” Pk E Ry iy Rl ipatieitea oy

ﬁ]% ﬁ)w o ggin%n%gw substituted by

oge te carbocyclic dryl, Cl 5 alkyl substituted
by hev-esi04. B{FZL(Ylhme gaxllg’in@LéQﬁ'ethﬂPmﬁdd‘ryﬁ 9@an§¥o}@?&l&gﬁ‘%9§ gd
het er ocycl y car bocycl’ic ary carbocyclic aryl

diglopgRizandi®t: er ocycl yl , heterocyclyl by hal ogen, or
-N(R2a) (R2b) ; wherein R2a and R2b are each

i nde péfles3-finteyiytaagens-nmethy bpyalnkiytin,4-Abmind)-G cwhdsyl]-3-
substituted by hydroxy, or Cl1 5 al kyl substituted by
mibexydpergamide; s Formula (111s):  wherein R3 and R4 are
each |nde endent|y hydrogen or Cl.5 al kyl; and A and B

ar e -(2-dimethy ammo-S-methyl-pyrlmldm 4-ylamm0)-cyclohexyl]-3-
triflnoromethyl-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-bis-

trifluoromethyl-benzamide;

2,2-difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(2-dimethylamino-5-

methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide;

4-cyano-N-[cis-4~(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
benzamide;

4-chloro-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
benzamide;

N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]}-3-ethyl-

benzamide;

PCT/JP2005/006582
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i ndependently a single bond, -CH2-, or -(CH2)2-; Z3
and Z4 are each independently hydrogen, hal ogen, Cl1.5
wablbosio9saB1_5 al kyl substituted by hal ogen, noneeTIPH05/006582
al kyl am no, or WD 2005/ 095357 PCT/JP2005/ 006582 76
di-Cl.5 al kyl am no; and Is a single bond; or a
phar maceutical | y accept abl e sal t, hydrate, or solvate

t her ; [ . nt

| nven 1o SRR ERACH HRA oy RS oL BIEREY)
BRsd-bdh Gy carbocyclic aryl or -N(R2a)(R2b);
wherein R2a and 5 R2b are each independently hydrogen
or - Cls ool vis-4-(3-@indely irfd-S-nk i@l pyriti@h-AlylaniiRo Yo fiéy 1]-
are each hydrogen; and A and B are "each a "si ngl’e bond;
niddfinafdidegnd Z4 are each independently hydrogen, Cl.5

al kyl, nono-Cl.5 al kyl am no, or di-ClL.5 al kyl am no;
wher &-bromarfnaapaiaitoxgllcydcid [8is-pleaittethyatis-oemetdyybyrirsidin-4-
furyl or pyridyl; 10 halogen is fluoro, chloro, or
ybanona):cyclohexyfjrarideceut i cal | y acceptabl e salt, hydrate,
or solvate thereof. One aspect of the present

i nvedti-gibrqper-Vdéind-(2-dimpgdtlamive finietal-pronigosi-ylroine)-
conprising a therapeutically effective anmount of at
cydelixyldbenzamidsound, as described herein, in

conbi nation wth a pharmaceutical ]y acceptabl e

car r ifGreis-162-gimsthyagiieq-Sgrethy hpyrpridisdnlamigQesyclogpryl]-3-ethoxy-
bgerta' ns to nmethods for the prophylaxis or treatnent

225t ovi ng menory function, sleeping and arousal,

el zur

anxi , ELSSI O od i sor der.s
B O M T PR N e

j: O RSEHhA ' &, I i.on, dyslipidemn a,
pgn?%lgig?)éi al %]ﬁfcggllgl?%gﬁ% I‘B,id%g%e%aﬁllﬂgég’ di sorders
i ncl lﬂﬁlﬁm’ﬁQJphéHyg«»N-Pd?sQ‘L@(ﬂiﬁleth%Hﬁr@LS-thﬁﬂ[@/ﬁhﬁdin-4.—ylamino)-
i ncl udi ng mani ¢ depression, schizophrenia,” deliri'um
cR@olbepPthyaroxsat@aside;cogni ti ve di sorders, attention
deficit disorder, substance abuse disorders and
dy s kiNiggi-a62-dinethythingp-Rarekiy hpoimidindi-daniae)-cye lph&g i sys-
and addi ction conprising adnministering to an
diethdixy-barramideyf f ering fromthe condition a
therapeutically effective anount of a conpound, as
desc rreereldrhiZ-gmety jsminonimeety rysmidisrydaming)gpclohexyll-
4t er e‘c))f. %Fye aspect of the present invention pertains
I HEPHGYE “For t he prophyl axis or 25 treatment of an

i sor G- EGHFeuy RIFR bR LB RG rthS aRratidr o

3 &jing fromthe condition a therapeutically _
bel#gagejctefve anount of a conpound, as described herein,

or  a NAALARE Gitleth RimicRERREY - p R niliR8LEHhino)-cyclohexyl]-3-
trifluoromethyl-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-bis-
trifluoromethyl-benzamide;
2,2-difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(2-dimethylamino-6-
methyl-pyrimidin-4-ylamino)-cyclohexyl}-amide;
4-chloro-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

benzamide;
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WeOeCHsHP2BO5/ 006582 77 treatment of anxiety,

One aspect of the present invention pertains to
nmet hods for the prophylaxis or WD 2005/ 095357

depression, schizophrenia, addiction, or epilepsy

conpri sing adninistering,} an individual suffering

fromthe condition a therapeutically effective anount

of a . [ . el

phar regaa A m ASASRE S ARl o Fonhor ysloberticgpy

bedR4Bfilid: On pertains to conpounds of the present

i nvention, 5 as described herein, or a pharnmaceutica

CONP OB 4:4-9It -HARKISMmind-8 med S pl fim Rlid B ) LAY -

of the[huﬁgn orlgﬁ{nal bgg§@B%QFﬁggggegﬁEﬁgwgggggtmggﬁwl

bblanfidLsent i nvention pertains to conpounds of the

present invention, as described herein, or a

phar nabetioh¢-fdis-¢-@vpiasiiylfind-batedyi-pyfmidintS HahifoReyclohexyl]-

met hod of prophylaxis or treatnent of an eating

ngbtioamide;, obesity or an obesity related disorder of

the 10 human or ani mal body by therapy. One aspect of

t he presmetfuiapZenttiosyliqrsid [aisHs(2idimetbylpoinodsmethylifyemidin-4-
resent invention, as described herein, or a

YEHHP%@@@@@@WHW“E@ﬁpOSition thereof, for use in a

met hod_of prophyl axis or treatnent of anxiety,

depr e%%‘F"&Fﬂm‘é'félﬂ?’%rfﬁ'rdéﬁ?%f13‘%‘66‘166{“?‘5’@)3H:PYB¥11d@b‘i"b’éWw)'of

thehhu n or .ani mal body by therapy. 15 One aspect of

YHRIRY LS ™ Sy ent i on pertains to conpounds of the
preseat ..l pyentiagn, .as described herein. for the

anur Al I SRS S RERE PR IS e SR o

bMzanlidSat ment of an eating di sorder, obesity or

obesity related disorders. One aspect of the present

| NVent{3092biR etk dhtetlly?-pRIYPAVLNGS -0 ditdRfy RIS S nethyl-

i nvention, as described herein, for t%e manuf act ure

paimadine dilawn®ndy clohéxyl]Sehyidfoxi eetahidphyl axi s or 20

treatnment of anxiety, depression, schizophrenia,

addi X-(@empmophayi)éfrsy4-(Dienethypadio-6methgbpypingsiadtylamino)-

i nvention pertains to nethods of decreasing food

cyolehael]-2dtydepryapetdmpidetual conpri si ng adni ni stering to
the individual a therapeutically effective anount of

a cofpbint (2-digetyieringyeanetyi-ayrinidir4-ganing)-psteberoilcad-

C osi tion thereof. One aspect of the present
dPﬁ&%ﬁ%Fﬁﬁmﬁg??%{ns to methods of inducing satiety in

o R SR RS BB S R nEh g

21GRPHAY s, described herein, or a pharnaceutica
conposition thereof. One aspect of the present

- I nvendri QRarRaEuRLEAS ak&pﬁﬁfetgﬁ’lg, %y%&te?ﬁﬁélﬁ&g keRQr OF

reducing weight gain'in an’indivi conprising
adm Ih S&6¢ édigbdirBer$ béhnpIrivdrdttdresBniiMRhdREMN bGREhMa (1)

wherein the compound is selected from the group consisting of: ‘
3-chloro-N-(cis-4-{[2-(dimethylamino)pyrimidin-4-ylJamino} cyclohexyl)-4-
fluorobenzamide;
N-(cis-4-{[2,6-bis(dimethylamino)pyrimidin-4-yl]amino}cyclohexyl)-3,4-
difluorobenzamide;

N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin-4-yl]Jamino}cyclohexyl)-3-

PCT/JP2005/006582
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WD 2005/ 095357 PCT/ JP2005/ 006582 78 effective anount
of a conpound, as described herein, or a
woheosmessat i cal conposition thereof. One aspeeCTaP200fr@6582
present invention pertains to nmethods of nodul ating a
MCH receptor in an indivLﬂgal conpri sing contacting
the receptor with a conpound, as described 5 herein.

<hnm§mmﬁmﬁﬁpgghﬂgpts, t he conmpound i s an antagonist. In
some enbodi nents, the nodul ati on of the MCH receptor

i s f @a-tdidlops-enbyuaxid 1738 of riaieal|

di sorder, obggityqor§gﬁgg%?§éﬁel%%gggaﬁg%?ggkm%Qk

cydoexelTtediamds: S, the nodul ati on of the MCH receptor

reduces food intake of the individual. In sone

enbo dli-CISBEBlnb-SV}[cbklb(2rﬂiﬂbﬂl§ihﬂn%-@ﬁ1ethf'ltﬁ/rim1nM%Qﬁﬁ’ih@[cyclohexyl]-

i nduces satiety in the individual. In sone

bepggmifienent s, the nodul ati on 10 of the MCH receptor

controls or reduces weight gain of the individual. In

s one N-ktitytrd3-disethy lantiie6-nethyl-pyrimidined-y ainén o)t Ishe g, 81, o

is for prophylaxis or treatnent of anxiety,

difthorebensamides chi zophr eni a, addiction, or epilepsy. In

some %#EOdi nts, the individual is a manmal. In sone

enbodiTeL -t (2rniimAhY laminos-meiheyrimgdinrd-wamiso)-cyclohexyl]-

5%@%°Jé3%nt§@ the human has a body mass i ndex of about
CBY“ABstt 45, In sone enmbodi ments, the human has

b i f 5 to about 45, |
g e L Y e e e e

AR tHoRy-MAmidd- | n some enbodi ments, the human has a
body mass | ndéx of about 35 to about 45. One aspect of

t he B,ﬂe&eﬁlbroLMYcﬁm-tﬁmnﬁﬁl&taﬂiiﬁbS-S-ﬁrQﬂ%Fﬁ%ﬁingl-ﬁerﬁﬁgjﬁCI ng
a 20 pharmaceutical conposition co I'sing adm Xi'ng a
ctoipotRdenzamiddescri bed herein, and a pharmaceutically
acceptable carrier. One enbodi ment of the invention

i ncl Yeles-a(fydimethplaming- inethlepyirimidints-@amwb)-§Rlohexyl]-3,4-
selectively binds an MCH receptor, such selective
disthawi-pryzpmiderastler abl y denonstrated by a Ki for one or
nore_of her GPCR(s), preferably NPY, being at |east

10- f orlgr-ddeisr-@idimethyleming5-methy lipyrimédin-4 pdantina)el clohexyl]-

SYBPAFARYP 5 ntended to denote hydrocarbon
ydr ocar bon

ComPaAI i A5kl RS- Bl A0, Reaneed

o b S SRS B e g
wEHERROSORRE el %MB&QQQ{, Q@@?ﬁ?, or -CO,Bn (Bn is a benzyl group); R, is
Cis alkyl substituted by carbocyclic aryl, C,.s alkyl substituted by halogenated carbocyclic
aryl, Cy5 alkyl substituted by heterocyclyl, C.s alkyl substituted by halogenated
heterocyclyl, carBocyclic aryl, carbocyclic aryl by halogen, heterocyclyl, heterocyclyl by
halogen, or -N(Ra,)(Rab); wherein R,, and Ry, are each independently hydrogen, C,s alkyl,
Cis alkyl substituted by hydroxy, or C,.s alkyl substituted by halaogen; L is Formula (Illa);
wherein R; and R, are each independently hydrogen or Cy.s alkyl; and A and B are each
independently a single bond, -CH,-, or -(CH,),-; Z; and Z, are each independently

hydrogen, halogen, C,_s alkyl, C,.s alkyl substituted by halogen, mono-Cj.s alkyl amino, or



79 pentyl, n-hexyl, and the like. The term "al koxy" is

i ntended to denote substituents of the fornula
woQemlkyds7 At various places in the present PCT/JP2005/006582
speci fication substituents of conpounds of the 5

i nvention are disclosed i roups. It is specifically

i ntended that the inventi i ncl ude each and every

Epdi wi S ' i on ;,of the nmenbers of such
dé?ﬁﬁ%@g@nﬁf%{?g?n@%% 1‘%%(’Tdreceptors (GPCRs) represent

a_ 18P ofirauflally SblepRHIAE fydlaROGRORES iR Wi €

many neur otransm fers rnteract ‘to mediate their

ef f eqf SomdFnfeBRiAd®s, chfRRthad Ghd RedlAMRVREYERe of Formula (1)
menbr ane- spanni ng donai ns and are coupled to their

vilefeBCR A5 6, MlIa/ 1 Bbsttuddty @S cydliB kiyner -[\]?IQZQ}'@RZQ)E wherein R,, and

activation with intracellul ar bi ochem cal sequel ae
Rsyurbleth indSfchdntBilyardge ot gAY IL i€ FeinAsaIIIdyYBVRRiNR, and R,
Concentrating Hornmone (MCH), a cyclic peptide, has
atemch hydengen; fahdd\ @l B dre eehdoggieohond; ang &nehdd, atdacior phan
G protein coupled receptor SLC-1. See, for exanple,
iglependentlydiydrogen, C..s Bkplcmeme-CBi dlgil psinoRersdi-GpatkylrmiiG 1,
622- 26 (1999). Studies have indicated that MCH acts
as a wisrepearbercy el issymilis renylodul at or/regul ator to alter
a nunber of behavioral responses. Mnmalian MCH (19
am n&eERryd) is &rviogRyiAvbonser ved between rat, nouse,
and _human, .exhi Qiting 100% am no acid identity, but
its PAVETE Byrreat 19r8>log§r°<§‘?°é | ess clear. MCH has been
reported to par.ticipate jn varj et f_processes

i ncl L%I?Hga %eall‘r:}aél?/ a\%’ﬁ? %Pfe S%lglhﬁ%él%& O%Sﬁfé?tﬁ&eﬁg "abol i sm
gener, £ ye
301 e HT U AEROb Al ol TRBR Ll SRR
c8Bfrisng F&leutitdlly effBaMe afmblftlof atiéft dnetbmpbuhd Sk)descAbed
Baker, TEM 5: 120-126 (1994); 3. Nahon, Critical Rev.
heRin\NBWoMbiIngtion?with 2 garma&dtica(l} 90:4ptablé carkit, gge et al .,
Peptides 18(7):1095-1097, (1996). The role of MCH in

f eediOng agpectivfdlye predegihventgupertaindmo nsthedsfmahd gdphyyax(Qor
et al., Nature 380:243-247, (1996), denonstrating

treptmentviCimpreying eremexpiuegpadsi¢epinghed mppwat, hatietydsprefsion, mood
ob/ob m ce conpared 25 with ob/+m ce, and that fasting
disardesieteizpiscRhegibe diahetes, Arptite and seing disorlses. earrtiovasaulng Hisease,
m ce during fasti ng.qé,tlé{*pH_a sq stinul ated feeding in
R IOT, S PR PP eateieldn PR CHE F e SFRIIon ST e
as reported b g{gss' et al. . Endacrinol ogy. . -
iyl thpteyemeris yderspeiing wpnf deprbi Fhipwreaip: defriom.
g apal ) eSubRbaRRYaral: shlect 5l a
SR 08, ok B BB Gk R P B o st Bl isoraers
and dyskinesias including Parkinson's disease, epilepsy, and addiction comprising
administering to an individual suffering from the condition a therapeutically effective
amount of a compound, as described herein, or a pharmaceutical composition thereof.
One aspect of the present invention pertains to methods for the prophylaxis or
treatment of an eating disorder, obesity or an obesity related disorder comprising
administering to an individual suffering from the condition a therapeutically effective

amount of a compound, as described herein, or a pharmaceutical composition thereof.

One aspect of the present invention pertains to methods for the prophylaxis or
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Mller et al., Peptides 14:1-10, (1993); Conzal ez et
al, Peptides 17:171-177, (1996); and Sanchez et al.
weoeepisivdsss7 18: 3933- 396, (1997). In addition, stPeTIPNAs006582

been shown to increase POMC nRNA | evels while
decreasing the MCH precurzg prepr oMCH (ppMCH) nRNA
| evel s; Presse et al crlnology 131:1241- 1250,

trga]n%%?t)of a@@%d%%\?g?{?%& %}r nia, agdla%nl (g]rtee%pasl%/ S S'prlsmg

neur opeptl e’ reac ron 1o

acﬁ@hflst\?ﬁﬁ%/ﬂo Q&tlr[gl?vl(iu@llgslrl]iltf?eﬁ'lkg ﬂom&? oq%ﬂﬂlfgg tl?epai)sﬁﬁ?fll)a%fie)ct;we
attIn98€: &mpdhind, as L2 ﬁmﬂeg ﬁérel:w %&Zﬁwaﬂ&%mn—rhe_

' ocal i zation and biological activities of pepti de

SUYYERé aspBAbf thb BreseiP dileAtid R riRins MddmpB&RIB bPthe Pekdny ink¥ntion,

can be useful in a nunber of therapeutic applications.
asld2sdvibll heBeift X b PRARASk duficAl REmbadittinaherbif Pl hrlidatsthodof

brain area inplicated in the regulation of thirst and
tréatmere bf th&hurhdnam asitnabbody Byahéerapept i des 31: 131- 136,

(1997); recently orexins A and B, which are potent

or exPgesaspect afjiba psenh anventimarertaine trcompotaly f the pyesent invention,

simlar localization to MCHin the |ateral
as’rfiﬁpf@'tbh@h%ﬁﬂ@r a sbmmcaﬁutieal cainpositiom| therers; o7 gse 585 method e .

in this brain region are increased in

Pﬁoa@%a%qrérﬁa@amwé Bt eatig disorler. @bty Paen hissitHelated dipgrdgrf the

Fel | mann, tides 31:237-242 (1997 after
h?W@ﬁ?FW“?hT@X%?ﬁﬁmPﬁ si gni ficant fncreése in the

abungdance staining intensit nore tiv

or | PRPEEed e i és'%ﬁg.&“d%gt%w%wg’gﬂ%w inyeion,

' |
LTt e
&) l%l%k)s or oAb o Rxit, ! [pPelgﬁo@ Qéﬂliobﬂremgfad%ﬂ @r eplleﬁ)sy of

i'mul ate feeding in"ra Rossi al ., Endocri nol ogy
ﬂ&38m§5&785&ﬂb&®99ﬂquhs 20 the observatlon t hat MCH
NMRNA | evel s are upregul ated in the hypothal am of
obeséneixbead of tire pesenflinveiiticul pertai@tolioep3dills 3éhe pdent invention,
(1996); and decreased in the hypothalam of rats
ag qescaibedihangin.Hor thpinpny fagtine of 2 frsddarment &k asaindhdpdghylesisght
gai ns are al so decreased;- Sahu, Endocri nol ogy
trqatgent gfarging qiscudss jobepibrrabpuarelaed diserderss a
functi onal ag%a goni st of the pnelanocortjn_systemin

its OPFBPE oble Prat iERIQD REHAMDE RBPRYNS 0§ BE PEsesab fvention,
e 055 R B AR o RSl )
b N

or e Yof ener gy

bal a@‘ﬁ@a%&g of the Exggéﬁg nl;vg r{gﬁ%ns ﬁ%tlﬂfdg}ﬁf &Je%regsmg food intake

rationale for t deve nt of specific conpounds
oPdlihdGd@d cdhprisie & @rﬁf-rﬁﬁ@rl stmr@dwlauzn BendriRaddamNEfrRfive\O

2005/ 095357 PCT/JP2005/ 006582 81 obesity and
aibun€ 68 doftlpaiiiflastic @@ hérein, or a pharmaceutical composition thereof,
One aspect of the present invention pertains to methods of inducing satiety in an
individual comprising administering to said individual a therapeutically effective amount
of a compound, as described herein, or a pharmaceutical composition thereof.

One aspect of the present invention pertains to methods of controlling or reducing

weight gain in an individual comprising administering to said individual a therapeutically
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Accordingly, a MCH receptor antagonist is desirable
for the prophylaxis or treatnent of obesity or

wohessiobyssr el at ed di sorders. An obesity rel at edpdTaRI00&006582

is a disorder that has been directly or indirectly
associ ated to obesity, such as, type Il diabetes, 5
syndronme X, inpaired gluco tol erance, dyslipidaem a,
I OLY, r art,, di.sease,an her "
ORI SRk Ot DA & ARARan R SN B B sgmposin
iHAsufi n resistance associated with obesity and
psoriasis, for treating diabetic conplications and

ot her ogé 8985 88the HGH ' '
C b b E988 8Pthe ol AfediBh KGHAR © ol BmS G TRICH

Reghisrapat iMividghlRERpHIAN@RAENHs I the rddbmomw il AEonffoufd, 8§ icribed
nephrotic syndrone, hypertensive 10 nephrosclerosis,
Rarein S Irame kmbadimeits @igsdmpaind isThe hadoRistl I Ybhe emBodiaéilts, the
as certain eating disorders. In species studied to
oaddation offthe MCI ogceptomis ifr the peophelaxizros tredtmbidtef Mokhtiog disorder,
group occupies a rather constant |ocation in those
ehresifsorgbedityaclpted disatlerhjipomi anbietimeatsdthe swobtlhtdnarfilee MCH
where they |lie and may be a part of sonme of the
rgenierreduges faod intajssofahg individual 5Impaneg erphodimntss the Thndglation of

i nvol ve substantial striato- and pallidofugal pathways

Yhhﬁ Ve r%gptflﬂéduw%ﬁaﬁ%wﬁth%mei_vwwb Hr.avm%@vwmentsy the modulation
Sl MSPL s Gl "Rl il Bt P8 it b7 n
G0 s oA o v hserros EAPT e PRl e of

S0 d Yssfohf Shiz hwnragzgﬁiCQE;n, op%gklﬂa?%iasm for expressing

hypot'hal am ¢’ visceral "activity appropriate and

COOr df B8 dmBOUIABL thARd|Midl ¥- o fhinftiagal |y it can be of
sone value to consider the involvenent of this MCH

Sy St eIn sothe RRYEdRBILs, MheSAAnEIR % a ButGdh.as Par ki nson's

di sease and Huntingdon's Chorea in which

ext r apysommeshdddimpnts Uhé Bunsandaka) body iasslielek o aouwelB.5 to about

Human genetic |inkage studies have | ocated authentic

Hividel sproe ¢mbnd ingdniso e Souren has 2 bedip qag-iadex ofipbbut B toahputaiit In

hMCH | oci on chronposone 5-(5812-13) (Pedeutour et al.

wmereythagimepigthehumeghas phody gass index ofgbopt 39 tp aqys 4§.oln some
i ch autgsomal dom nant cerebel |l ar ataxia type |

%{@ﬁye"ﬁa@e@eﬁw brsgbaty maaBIdRg &F 2kout t.O,ab@yt‘%genet _

Cel | . \CGenet . :252- 256,. (1992): Twell,s et al.,

Oyt oo @eRPhdtal e DRSS Vet Bsthise MefipgBofprodiiny »

' . I.Ses . rati | sor .
PSS s R 55 R BEBANORRA o e i,
ggp,ggcgg&g%aggggb;fég%/ 006582 82 Furthernore, the

for [

gene rier's disease, has been nmapped to | ocus

12923684embaaaieh6the Rlvertiba inclitl8} adyRlomp&GRAGIF the invention which
2:1941-1943, (1993). Dariers' disease is characterized

f¥ectively binds an MCH receptor, such selective binding is preferably demonstrated by a
Ki for one or more other GPCR(s), preferably NPY, being at least 10-fold greater than the
Ki for any particular MCH receptor, preferable MCHR1.

As used herein, the term “alkyl” is intended to denote hydrocarbon compounds
including straight chain and branched chain, including for example but not limited to

methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, tert-
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abnormalities |I keratinocyte adhesi on and nental
illnesses in some famlies. In view of the functiona

wandsmesaspanat om cal patterns of the MCH neur aPCTYB1085006582

in the rat and human 5 brains, the MCH gene can
represent a good candidatezior SCA2 or Darier's
di sease. Interestingly, diseases with high socia

Sgpﬂcﬁh Y%n@@?ﬂk pped to this locus. Indeed, the

ene responsi or chronic or acute fornms of spina

MUS C UITRE teth FARGL LR ul&@rﬁie@ ffdindte §ul§‘sﬂﬁx@nts bPhE %RIHIBS one
5912-13 using géenetic |1 nkage anal ysis; t

Nat ur epfahgndon)  344:767-768, (1990); Westbrook et

al ., Cytogenet. Cell. Cenet. 61:225-231, (1992). 10

Fur t hegt firices pladtd @Pes presdnt dpbdifsatioh sebstEOMNS 6f SInHeekds of iR
assi gnnent of a mmjor schizophrenia |ocus to

ofvetivn sendischgddlin 2rohips. 3t is SeificAligintnd &t thatithe inNeitigh thelude each
(London) 336:164-167, (1988); Bassett et al., Lancet
andr@erydadiyidgal 9889mbititioh iofitie etembkrs,of Geh@oups.

5:940- 944, (1989). The above studies suggest that MCH
can p Gawatern@iowlwrecqnem (EFEGe)Tepratdny @ mdjos elassex calhsiirface

di sorders of enotion. 15 Additional therapeutic

Ei5prLere Atith ovishmesny Redeptraasmaitter inswppide Agdiakteeisetgiss GBERs are
by .. Hé observed effects of MCH.in other biological )
gé&‘ﬁ@ o hag, Fevé'k'ﬁﬁ’ﬁ\’ré"e'wl'&%‘i?“}aé@iﬂngta? coplgd E?dg?f'f ¢f{gstors via

scri pts .and

o s PPl e W Rt et ratde By

S o SRR AR AT S OO Hprepenic

S AR

- BEdi1alsed F&rQRkh e @h%m&w%)meéhéﬁeIﬁlmg@%alcdﬂuﬁdney@ 622-

(VWN) stimul ated sexual activity in femal e rats;

Bo(1299)e Btudies Adve indrapditide MCH acls/s-al 77, (1996). In

ovari ectom zed rats prined with estradiol, MCH

seuretrahsriger/ thedubitaniregutagpr toaltepngun(bddof behaeiasd reaponses.

anti-MCH anti seruminhibited LH rel ease; Gonzal ez et

al ., NemmsbinMEH (9 poiny a@iéS)ZﬂﬁglzlazonS@mgg Pytwedthnet, monse, and
ncerta, .. .25 which contains a lar popul ati on of MCH

wpan, gdihideg IOH%WI%%FV butdts AEnlopie?lelenye ks clear
th | at LH

VETCaN RN IR T & N

S&%%“)energ?ﬁe%ﬁlsbggee%e& r&%‘élﬁa%exk&r{_#%%%ﬁ%@%ﬁ caanitye

pItUItar I'nc

PSR sEsP B B S P BRI CEMY e
odel 2. B&e?%l\@@lﬂf-l%&ﬂ? | mahen IGHZHTEY m%tdb% 221:221-

prevented seizure activity in both rats and gui nea
P62YELIISBY AP Bikd W al, PRptidYEIB (G PIVDAL IDONY 1SRN PRSrofe®T MCH in

participate in the neur al circuitry underlying

Riding orchode eleighi rEguilion Kiup@eteAB QALY BIE Nature 380:243-247, (1996),
demonstrating that MCH is over expressed in the hypothalamus of ob/ob mice compared
with ob/+mice, and that fasting further increased MCH mRNA in both obese and normal
mice during fasting. MCH also stimulated feeding in normal rats when injected into the

lateral ventricles as reported by Rossi et al., Endocrinology 138:351-355, (1997). MCH

also has been reported to functionally antagonize the behavioral effects of a-MSH; see:
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Peptides 18:1095-1097, (1997). MCH has al so been
observed to affect behavioral 5 correlates of
woagsibsdse functions _ MCH treatnent hastened PCT/JP2005/006582
extinction of the passive avoidance response in rats;
McBride et al., Peptides 15:757-759, (1994); raising
t he p033|b|I|ty t hat NCHﬁPeceptor ant agoni sts can be

MG eRpde0 14 [T0 15 e, SAEhSined BLFALLDT (900, ana
sQfchBALi | 8&&5?995§%d39%%?§@?1:ﬁg§§%n,s asd Wa@#)éeg)rghg\tm fhe

peri aquel grey ( positive

1&&&1@4 pOMC IRV ER th?l@ Eiédréé‘snﬂgi%@H BF&SquSQﬂB{Je@rBWiL@EMCH)

luid intake. ICV infusion o I N consc

nﬂﬁ@dl&%@l@ s &tal. %deawoldgp @31 @24161@% l(ﬁiwzlyr @ﬁascmeﬁa.»alg@e?ve
in response to increased | asma  vol une, Par k es,

af\elinRgRHeCiduitPbptidd ik éhedin tﬁéh%&ﬁl)on tolged, RS tvelhd i the regulation

anatonmical data reporting the presence of MCH in

of ferdidg aeigukial attiyitd Baks, Bf. RehaCidlai20;1-4 €199 R KMrigee et al.,
indicate that MCH can be an inportant peptide

Peptide$ VED6BA0Th€1¥ént ral control of fluid honeostasis

15 in mammual s. In a recent citation M -HRL

ant addaiosalizatien apdibinlogigalactizitioneiMat eeptidecsuggeagstbatake an
ntl-depressants and/ or anti-anxiety agents. MCHRL

meAt Ao SH pepgronacivity @ﬁé’ﬁ fugsdultip a ngpbry of therapspiiccapghigations.

AR P B o T i
| ,

AR S L5 O BB

B\M’vmgh QI%RJ’OFE&S&%QU %e%ﬂ'ggégﬁts %E%ﬁ b%%ly Shtor ea S 4 bj EJ stlmll%r lociahzatlon

antagoni'sts ¢ use
toSMtf}Pih thd 12 IRRORIAMAN SFHLQF a12 @éh 63.¥7-2REs (1956 IMO'H mRNA

his I nvention providés a methdd of treating an
leﬁbﬁ @ 1N brdily rdlgfon AreSHOERE inWRS A Rr |24 h&dﬂ@oﬂ%@fdgﬁwaflyn IHerve
all eviated by decreasing the activity of a mammali an
addF8linfaen,NEufieptid2S3 W3 220 09g7); aftesinatirinjeSionr 4 significant he
subj ect an anount of a conpound which is a nanmal i an
ingBlage in deaptmlancerand geiningtinterfsity of MC# immunoeattivetperikarya and
abnormality. In separate - enbodi nents, the abnormality
fipeps aag @lyeqvad pappurEEt Wit @gmﬁ@anbmcmaem tfmlyveh@EM@HenRNA

sor.der epi nephrine rel ease di sorder, an anxiety

BG‘U%‘P @@Pf‘ad@’efﬁtala Nyyeaperfidst #633 Inka> APYor &?@Psmsmvwh the abitly

ﬁ% gmulgﬁ f‘é‘i J e%%gsyﬁ{gsosg%% T%Elgca‘?ng[?dl ol\[Sg%gPB?g (1997); is
td%yo%g %a‘%ﬁﬁ 'thapMC(iii ﬁ)ﬁ%ﬁg’% sare {p%géz'la aﬁ%tl 0{% hgllpg %rllgr%f of obese ob/ob

repro Ive unc e
. o SR G B TR o

tr@at&pmﬁ fe ptif WHBEE0Yd MiaROKHIody FeRBIBAL Yrd R dcfch QD; SR,
transnlsS|on di sorder, a notor

Endocrinology 139:795-798, (1998). MCH appears to act as a functional antagonist of the

melanocortin system in its effects on food intake and on hormone secretion within the

HPA (hypothalamopituitary/adrenal axis); Ludwig et al., Am. J. Physiol. Endocrinol.

Metab. 274:E627-E633, (1998). Together these data suggest a role for endogenous MCH

in the regulation of energy balance and response to stress, and provide a rationale for the

development of specific compounds acting at MCH receptors for use in the treatment of
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5 coordination disorder, a sensory integration
di sorder, a notor integration disorder, a

wdapsmossr gi ¢ function disorder, a sensory traReTIBENSNG6SS2

di sorder, an olfaction disorder, a synpathetic

i nnervati on di sorder, an fective disorder, a
stress-re!ated disorder, #Iuiq- balanpe disordey, a
oflif U sl PUMET syl Psychotic behavior, morphine
tolerance, oplate addi ction or m grai ne. 10
Compogidol iy, At Ged | B GRE VR |
adm ni stered’in uni f e@gg%dégﬁftgﬂhsaﬁpycgﬁl%g)ter&%]lyggg%d

@M mBRY ofbedilr BBEsRP tdat¥¥diborddhO Vih dbBsify¥61atel IR il iRt der

art, for exanple, as described in Rém ngton's

tHRNRIS R R dirédtiglor PRIr6dIGASsotiMRE to JBedity, $uh as, HERRUPHabetd3A,

1980). The conpounds of the invention can be enpl oyed

s@firdrne X5 ohgirad Eluv@e &g&tice] dysidpidatmiaphypeBG RN, téraharPheart

can be used in conbination with other active

diserge el ethbscavdiovabcuta disdrdeds aiwilddingatherdstierotif ginayia uésistance

ef fect of the conpound. Conpounds of the present

agspeigkedivaih abesity and bscaitasis, dor tyshtjrg didbetid ealpliyations etd gtherldiseases

derivative thereof can be used as active ingredients

sHoht ap [Pabisrsie oy frisalsyrdapo S1GQ D resrtain sgpaldiferses inojuding diabiptiH

recept or antaqonists. By the term"active ingredient"

neRhropAthy gtpmentionsphiptis, elomerular scdsrosis, nephrpfipacRdipme dyypertensive
i tion" and nmean onponent of

hal | ) ) )
e PRTIoge SFRL ST AnE RUORIMBUTEES FYRL o5 Friai spting

,dgl%ggyceutical benefit, as opposed to an "inactive

iI'rngredi ent” which would generally be recogni zed as

provi Iqisﬂ&ie@ Qtudféﬁ Y JRE glrﬁaiog?bmgﬁgﬁfxé ﬁeuro-ﬁg 6F HRNIEH cell grrc]mp

"pharmaceuti cal conpdsit mean a Cconpositi

 oSPIRsiaShiier BhstaH focGdn M kO HER A BB lat@N Gy FSthhIBASS aane

ingredient that is not an active 25 ingredient (for
sEbtialgunes whdde they 1ié kit tha\t beQipart@df fdnd Ftthe sd¥alledTexBapyramidal”
mechani smfor slow release), whereby the conposition
niopor girenigh | EheteOnud e dubstargiabyiitd-fandphllideffgabpathways involving the
outcone in a nmanmal (for exanple, and not -linmtation,
thalamyrseanyl cerpbrak qeetes hy pathalansio pysass and regigrocal pehngdtiong to but
not limted to, pharmaceut:ical WO 2005/ 095357
siphthpl piEayslewy sbsantign grg g dud-brairrentersgRien Uit gk, J. Comp.

N SR SR QRS B o o
ticall t abl [ t. | vat e). .

o S B SR RBLAR e sl BB S g

oo BESLRL Py BISEARE R s 2L Rt Mgt e

st it nBRSndnPis M Rudh MkﬁszM&E&%n@%ﬂﬂQ@oﬁ@ ChSrea in

I ndi cated. At |east one conmpound of the present
whity @ XiraPrafi@Al ddRuits are known to be involved.

Human genetic linkage studies have located authentic hMCH loci on chromosome

12 (129 23-24) and the variant hMCH loci on chromosome 5 (5q12-13) (Pedeutour et al.,
1994). Locus 12q23-24 coincides with a locus to which autosomal dominant cerebellar
ataxia type II (SCA2) has been mapped; Auburger et al., Cytogenet. Cell. Genet. 61:252-
256, (1992); Twells et al., Cytogenet. Cell. Genet. 61:262-265, (1992). This disease

comprises neurodegenerative disorders, including an olivopontocerebellar atrophy.
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conbined with the carrier in either solid or liquid

formin a unit dose fornulation. The pharmaceutica
woaoosices3smust be conpatible with the other i ngrPetirmS006582

in the conposition and nust be tolerated by the

i ndi vi dual recipient. O her_physiologically active

i ngredients can be |ncorp%@ated into the

t 0si tion of .the inv td.Qn

fglgtggr?;g i r%%é for%ers%seasggt}aé elﬂ -1 Iapped tQ 0 Oézgsn%)iaq{z:i %feCraddock

%lt li]l h t | C

AL BB O LROEN ok %aﬁgray@suﬁ%?%%ﬁa%&ﬁ%%eﬁ o

abﬁ(c?iﬁlﬁlzﬁleg Y masuusuyft@gd%s\romna IRgeat i'ilﬁessc%‘ix‘i Lok f2A1R0 l{ﬁ%é@/ of the

I'1quids or “finely divided sol carriers,

fkibral Addl théiRodn@RHHi &8 Hattelts QPAE MCEHD §eurzﬂ eystetnhﬁnhe ﬂatf and human
necessary, formng the resulting mxture into a

bekeis, the MCEHaRAe czﬁQBﬁVrQ{éht D5l cadalRi fOIECA2 §Wakie@Hiscase.

bi ndi ng agents, | ers, acceptable wetting agents,

Idtbrettalplyeditseargs vith highaodisl impaechale bécntne@padtd shiclatusbdndeed, the

used in tablets and capsules for oral adm nistration.

genepaspangirl efar croroner dcote fomalof spill musulaastiaphies bas bben assigned

the formof solutions, emnulsions, aqueous or oily

tg eisrfaléwgme 1 2dAdising rgalpslc lmltageamlsnsvlt{blyl eteheNatyre (L ondon)
garatlons can be in the formof dry powder that

3&% b3 ISt Westreek dhiat-+Cxipacast: Gl Genst- rﬁéﬂ%ﬁﬂ e

ﬁ ui d veé cle b fore use. Additional additjves such

i %r{}i‘gfﬁelﬂ eﬁf‘gldsw ’é'ﬁ%?fsﬁvldﬁ'i‘%“lﬁ’ﬁé Htegsmw%ﬁ‘f o us

ARyt & Sh O?ﬂe{f P2 dn S eisla s kR gt
SBETBRIG 008y, AL B o APBAGEN 0 0F O BNl

e coﬁpound

5@4’0@@@' GEDY %Q a¥SRisehiRs é&gesﬁ hbiEnRhephl h &0 the
solutlon before filling and sealing an appropriate v

ne@tbdd@tncpliDRUi Raset ARS Bis@Hids bitsdotion.f ew exanpl es of the
many appropriate nmethods well known in the art for

pr e parddhip rdbthageeitlc apgiicasons fdr MGH-nelitedlcdnipatindsfaesulghested by
MCH receptor. antagonists are utilized as active
thepsadidedtests of MCHhmetherdeelogicdbystonp bei exaople, NG sen aegelate
not intended for use only-in humans, but in other
repspdugiivedmnetionsin malgandiéamale rpta e trqné‘{f wiptand yifFhpaafide yvere
the area of ani mal WO 2005/ 095357 PCT/ JP2005/ 006582
famdyathin geregels Hefties o a@tﬂfar@twaﬁfa@rtmt .%%H B R3THFERRLG rstem

ot} B R ATUT TSR Pn B <eB BT PRe M dr g Piolpgy &
l%ﬁgctfg? 94‘?' l 1 61’”1]?7 r6f Cﬁ@h m ectecp &ll%gt 1|ntsg tl?e Ijngdlég tpl:]e%f;tlc area
whe or aer

e Nno
f N .
by E’tnv;‘ﬁ Pl 993635“%2%@“3?@ ?%.‘*%g%ﬁ%ﬁﬁ%she |
Gnkalé €al. SPJp%aeﬂd 1N 1ALed] b esh) Wt dwaﬂ&@tﬁméde}akg bAfled RAth estradiol,

utility of such compounds -in such settings.
NRDE ke e Hi 1681 niAn et AP S retaakd whifanti MCE anReumOmhBited

the invention can be
LH release; Gonzalez et al., Neuroendocrinology 66:254-262, (1997). The zona incerta,
which contains a large population of MCH cell bodies, has previously been identified as a
regulatory site for the pre-ovulatory LH surge; MacKenzie et al., Neuroendocrinology

39:289-295, (1284). MCH has been reported to influence release of pituitary hormones

including ACTH and oxytocin. MCH analogues can also be useful in treating epilepsy. In
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prepared by reacting the free acid or base forns of

t hese conpounds with the appropriate base or acid in
woabm@ro9sism an organi ¢ solvent, or in a m xtureprPot/JPives/006582

two; generally, nonaqueous nedia |like ether, ethyl

acetate, ethanol, isoprong di oxane, or

acetonitrile 10 are prefefred. For instance, when the

tt?eqjﬁ?sléggre Q-rwdelpl feg‘t?o?ls gﬁglg:ﬁ &S X g%s%lzméqﬁédcﬁﬁkg]{)rle&hgy g(fizuiré

orm an an C as an
P T g ATk

88 it RAkd cka ek PTEL ﬁdu)c d &fre; RRiBEHRINY
sal? When theméoﬁ%tund P% pogsesges a“%as?% Hkr.

PEptiied 1 1BK-1990¢097)i t MER hak QlsHbechlbbbMAIddS BEféet Béhatioral
(e.q. hydrochlorlde sul fate, phosphate,
chyélitélihf(:bgd’l&k Gunchdrs . )MQH taatnthgiiefiedldxtifétloh of the Passive
acetate, maleate, fumarate, succinate,
anaddnaciesponsean adis Mcridel et gl @sptides ha 7 £7-759¢ (199491 mijsing the
tartrate, etc.). Wen a conpound of the invention
powivildy et MOHi reabtor autamomdsts @i be beriefiortfos memexyistprage and/or
I soners, rotational isonmers, a single substance and a
refentionr & p@frsﬂtlerremf@rrl‘éqfhm tb@@adtd%tloa or perpgrbign af Rﬂn if ﬁ@ported by
i nvention. For_ exa en a_chem cal_fornu

theébpsgglgﬁw@aorggt@@eg ﬁgwdﬁgalr%eys@é@ by ﬁ/é(;ﬁl-é)gq;ltlve ﬁbers Finally,

R ehipeicTatead e uion of B iR Kyl Vit inpegious
%ee};e)ggrﬁ uce@ %;uéeofg’% rxiglee;:/t,?cd \(/)grl%?{lll patx% Ffrealn%:sq ?esgcfms?n) 1ncir?ased plasma

vgﬁﬁl We@sﬂ ﬁgﬁoe%hfcoﬁrﬁ)ll %tf; 768 819@6}3 ety 5} Wlh'hi%a maladﬂ

groups on the cyc exyl” ring and therefore t

r%)%ﬁmg i@ dr&sedte OMUCH 1018 fgﬁﬁﬁﬂy MéasFesy Eﬂp—ﬁrﬁn (thd lleaults indieate

repar ati on of Conpound of Formula ( - ner al

tigay MOFéan Ge AR ink}etsnt pleptidom edlvellih $el cbnﬁa dorfedol ofMuil IRBRoA sis
the present invention can be readily prepared

ilmmemmdisng to a variety of synthetic mani pul ations, al

of which would be famliar to one WD 2005/ 095357

PCT/ JiP2 6081t 00658 MCER | ohtrgdnésts surprisinglyademonstyatefl ghefraigp as an
met hods for the preparation of conpounds of the
apfi-depspssants ang/ananfigRx 1 paeats, Wh?@ag%tstﬂhmfﬁ lteé'ar%’fed to

ého%ﬁlél%ggsgéll g@dagkxglﬁ?qhq%’ggg%ﬁéod}-gte%g% S, suc as, soc aﬂnteracﬁon
b A gy P R abieeae e FRPERTE eI peoniss could
bd rﬁgefaggéi M&%%%gﬁy @anv gm;]scts'@rm M@&ésxlgﬁ anmedm@ AN e

IS conv

aﬂtagonqjétmua'bgﬁgéfm&ﬁ@ﬁ sﬁl%)ectp%atasuh@rl R4k H@ﬂrés@ﬂn ngﬁ&tammtil Bnd

or W thout a base (wherein X is halogen such as
oBliior o, brono, or iodo). The hal ogenati ng agent
i ncl udes

This invention provides a method of treating an abnormality in a subject wherein
the abnormality is alleviated by decreasing the activity of a mammalian MCHI receptor
which comprises administering to the subject an amount of a compound which is a
mammalian MCHI receptor antagonist effective to treat the abnormality. In separate
embodiments, the abnormality is a regulation of a steroid or pituitary hormone disorder, an

epinephrine release disorder, an anxiety disorder, genta gastrointestinal disorder, a
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phosphor ous oxychl oride (POC 3), phosphorous

oxybrom de (POBr3), or phosphorus pentachloride
WORUEHps3sThe base includes a tertiary am ne (prPerTarans/H6ss2

N, N 10 diisopropyl ethylam ne, etc.) or an aromatic

am ne (preferably N,N-ding%pylaniline, etc.).

Reacti on tenperature ranges from about 100 C to 200 C

Rl Al HscARpuh el%ﬁ:?‘g_@tdﬁlt k%gqlg@diso-ltder-r Pe eeﬂ%lgf QHJ.%&EQ p of

R2 substituent to o-pyrimdin gives the

répiratly disBler, eélma, Al BFrolNGivO RinkHBncifdRdet, @ i@ Bsorder, an
prepared fromconmercially available 2,4,6-trihal o-

efdocting dléon@r,(AMuscviB Skeddtsl d:drdes adsurd&do&rae dﬁ@ﬁ%@ a@@éﬂlit%e

i s hal ogen such as chloro, brono, or 15 iodo,
disotdegwimehotyhdisordet, D sk edri @ddwlbtidR2ang trsskiidsion @isoRBE] a &otor
substituent. Schene 1 OH X N Z2 hal ogenati ng
céording@ntdishrdéR a Réhsd it integation divorddr, ANmQlor Afeghdtidn MRBorddrly

(B) i Z2 Z( NX x RR NZ2 R2 introduction N zZ2 (O
dppaypinergic Amctiomtdisodigrt 4 smsory transmiysion dio(dB), aif &lfacti@0diSander, a
common intermediate (H) of the novel substituted
sysypathetiel inneryatioa qisoeder ancaiigetivg disordsh gwtesstel8echdisnede, a fithd:
pyrimdine (G is substituted by the nono-protected WO
balpeps disouien 7 sgieury diporsies; PEDGIsEDOLE By ignmeephine)tolerpger @Rizie
QF .R4, A .and B are as defined above and P is a
afldition Of MgLRIRG oup, with or without a base in an inert

et Gaet it B ol M B BB i S
O BB T AP PP ERURETA kil e BBl b o

eRimfle, hEddsériWed iBROIPgon s PHEMRIARICN] Sciences (Mack Pub. Co., Easton,
N,N-dl|sopropylethyFan1ne, triethylamne, or _

PN ngBoy| nor phoi ine, etc.). The inert solvent

i ncl udes | ower al kyl al cohol solvents (preferably
met hdhetommuhdndkhe Avention can be employed as the sole active agent in a

pharmaceutical or can be used in combination with other active ingredients which could
facilitate the therapeutic effect of the compound.

Compounds of the present inventi;)n or a solvate or physiologically functional
derivative thereof can be used as active ingredients in pharmaceutical compositions,
specifically as a MCH receptor antagonists. By the term “active ingredient” is defined in
the context of a “pharmaceutical composition” and shall mean a component of a
pharmaceutical composition that provides the primary pharmaceﬁtical benefit, as opposed
to an “inactive ingredient” which would generally be recognized as providing no
pharmaceutical benefit. The term “pharmaceutical composition” shall mean a composition
comprising at one active ingredient and at least one ingredient that is not an active
ingredient (for example and not limitation, a filler, dye, or a mechanism for slow release),
whereby the composition is armenable to use for a specified, efficacious outcome in a
mammal (for example, and not limitation, a human).

Pharmaceutical compositions, including, but not limited to, pharmaceutical
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propanol, or butanol, etc.) or am de sol vents
(preferably N, N-di net hyl f ormam de or 1-

worbdsbs3syrrol i di n-2-one, etc.). Reaction tenpecatpes/006582

ranges from about 50 C to 200 C, preferably about 80
Cto 150 T. Also this reaction can be carried out
under nicrowave 10 condi? ons. Representative

<obGt BT Pt ol BBt BV fblllonan oo

yc\g{)t?bl% Earlt%g gﬁ%&t%rn@é@(ﬁ%;) Hsar%%ﬁpéé“l}y%égéfgag;ﬁel s’f’t{t B 556%%51 Qs an
aéjdvé ?Agpeﬁ%?coﬂblﬁ@ﬁ'\m k Rast bICQRRPE Iafc 1% l'( %{'nacﬁutlcal

reference in its entirety. The epro ect|

SR %idlﬁi@ntﬂ{aﬁ BPuska it @ %atﬁq@nttohﬁlﬁgmlﬂldﬁg %r'mﬁjdh%tI\QCH
(H) of the novel substituted pyrimdines- Schene

R4 Adidated 2AtBNRHRe & d%E Y e invidhtto (cEﬁb
regptor ST is ididateds BTN SordpoursdE 1) e imbniten(e e,

chibiféh thé Errickhieith@nsotit ot Bauidorrhlie 2 aoNEeR formulation. The
intermediate (H) to the novel substituted 20
plrmacrntitahesridr Injust Helpmpatibde ¢ ) thé dheoingtdd@nprie the kdmposition
invention is outlined in Scheme 3. WD 2005/ 095357
aROMiY) PR OBEIEDE3BRind g #luglitecipipitn OthgHphysolegeatly @ckivwiingredients
carboxylic acid (RLCO2H) and a dehydrating condenS|ng
caigherincorperaied intedhe phappageitical gomposionpiitheinyengiop Hslesired, and if
prQV|de t he novel am de (1)  of the present invention.

deRapth A FIRPLARUER gTer?éheé@éﬁthnfﬁdP theesgmposition.
I oh I b N
PR 3 b BRPTREL By i B, Sty pfgly mixing the

active compound(s) with liquids or finely divided solid carriers, or both, in the required
proportions, and then, if necessary, forming the resultimg mixture into a desired shape.

Conventional excipients, such as binding agen ts, fillers, acceptable wetting agents,
tabletting lubricants, and disintegrants can be used in tablets and capsules for oral
administration. Liquid preparations for oral administration can be iﬁ the form of solutions,
emulsions, aqueous or oily suspensions, énd syrups. Alternatively, the oral preparations
can be in the form of dry powder that can be reconstittated with water or another suitable
liquid vehicle before use. Additional additives such as suspending or emulsifying agents,
non-aqueous vehicles (including edible oils), preservatives, and flavorings and colorants
can be added to the liquid preparations. Parenteral dosage forms can be prepared by
dissolving the compound of the invention in a suitable liquid vehicle and filter sterilizing
the solution before filling and sealing an appropriate v 1al or ampoule. These are just a few
examples of the many appropriate methods well known in the art for preparing dosage
forms.

It is noted that when the MCH receptor antagonists are utilized as active
ingredients in a pharmaceutical composition, these are not intended for use only in humans,

but in other non-human mammals as well. Indeed, recent advances in the area of animal
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WO ByBroof3s7

5 hydrochl oride (EDCHO ),
bronmo-tris-pyrrolidino-phosni um hexaf | uor ophosphat e

O (7-azabenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um
hexaf | uor ophosphate (HATU), or
1- cycl ohexyl - 3- nethylpol%% yrene- carbodi i m de. The

e a ref .
BTSSR ARt o RF DB Moo s

A fea aéb}’&rb%esn % h&%ﬁ«#mﬂ%ﬁg (5%2:1?& %@&%2 Qhy Wl—ibeceptor

(preter |'or omet hane or oet

aﬁtat%,dﬁfs%fll? bifkr &nfestlo anfhIAENRA noXe QL Sisé L £ fs%rvﬁl@lr)fe g., food-
tetrahydrofuran or dioxane), nitrile solvents

ofiert&f BiAdS YucRaEIMR] dnlidkéiB, fiskldko.).  ThOke F Bt Bar§RkNERHR art are
(preferably N, N—dlnethylfornlan1de etc.). In case of

rédditylcreditel Wih@x Y@ Mmaaigtheaitity®f 6ldEBdhpounds “in such settings.
HOBT- 6- car boxaam donetl| zyl  pol ystyrene, or
1- hy chhacsyeeitia Blaecepaableisde of the CokpdThdsadthed vers @ cas ba
reactant agent. Reaction tenperature ranges from

pesipaned by RactiBgttie 56 aGd opbaed Brradxdfytheadcanipodn @s with 4@ approfifiate
Alternatively, the novel amde (I) of the present

bpseoe pid Brvaterninigs Otgstna peleagt, pyin agmikigestdf e e genestilyusi ng
an acid chloride COCl) and a_base in an inert

nERAdYRAHE medip dke ﬁh@eeﬂm ateiiregthannl. ioRmpanoheligrang L Bestnitele

prefera sodlu rbonat e pot assi um rbon te,
étpéef];”edaEO%P ‘? CWFB‘b@Waﬁ?@Bﬁﬁ a %c‘(‘lfr petion; Ig‘gP“P’ it
c?]n %ml'iI g]l’élﬂ ngltaxglo Earif s%!:lp gs? anta§(a11 metaaﬁa t% & %)m m salt 8otassmm salt,

%Bda% oa;?{agm é/agt% 3&%&# %l%gr‘%ﬁgl?ly a%n%n 9?pr e erl%mlm sal, etc.), and
ah\laINmGhlh&%Eﬁ OPEELIE ¥bRIFuREN) pobdebssd N¥dsRTLNEsiora! group, it can form
N- net hyl nor pholine, etc.), or an aromatic am ne

ah Rlogdagicait §¢. g\ ddEIG ide, sulfatél ESYpBate, hydrobromate, etc.) or an organic
pol y-(4-vinyl pyridine), etc.). The inert sol vent

salhelguy desaté, onabaate Al et Botinats Glettenésaiféatee fpetohlohgsulfonate,

di chl or onet hane, dichl oroet hane, or chloroform etc.),
cateteetagete, etsdl vent s (preferably tetrahydrofuran or

di oxane), am de solvents-(preferably 1V,N 2 5

di met\Whdnfagomaainde! tf@tlwel}tlon@?ntaﬁfofrmwlesog@rr@éfﬂr%olsomers regio
(preferably. tol uene yridine, etc. React
1stogﬁf§e§oéqtlap% 1s,051ﬁ1§eassqg(feayg angend_ az'elx@rel tlsﬁmére mcluded asa

chﬂgo 50 8Bt iRR PP vk p P ﬁvfﬁ"vlﬂaeﬁu@rﬁén%ﬂb@m

Q%nd Q%échg‘rgic%ec{é;%&a%o% ‘6&19I ﬂoﬂﬁulg leIZ ﬁh@%{] Mossible Of

resent I nve

s%%géé&g-"sg‘é%alp%&f a%g%!(t gﬁ_lgxgof a%)cdngigérydj %v?ith% dﬁ@ lsd Ige of that

m num hydri d preferably |ithiumalum
FERVRA, dsﬁ:):@rdﬁlgiyai:dnnumnﬁ {é@ff@ﬂ%ekn?@ﬁes(tw 8fs9&1an¥hip between
I'i t hi um bor 6hydri de), ali metal trial koxyal um hum
tietelo iafh@r® g(r@rpebe&abyaoﬂem Ifiin & BA thérefoR this Bddtr@XY &l alsdifilliym
hydri de), dial kyl al um num hydrides (preferably
efhbrac&iygyinala giif)num hydri de), borane, di al kyl boranes
(preferably di-isoarnyl 5 borane), alkali netal
trial kyl boron hydrides (preferably lithium
triethyl boron hydride).

Preparation of Compound of Formula (I) - General synthetic amethods

The novel substituted pyrimidines of the present inventior1 can be readily prepared

according to a variety of synthetic manipulations, all of which would be familiar to one

PCT/JP2005/006582



The inert solvent includes ethereal solvents

(preferably tetrahydrofuran or dioxane) or aromatic
weabosmasxs7 (pref erably toluene, etc.). Reacti onPCT/JP2005/006582

tenperature ranges fromabout -78 C to 200 C

preferably about 50 Cto 120 T. Alternatively, the

novel amne (J) of the pr%@ent i nvention can be

S P ety Lo B B gt i o HE et
irl%%t?’gnﬁchwe t ere i} n“%ﬁtt ég nga_ HFS B&g,léci 1g agent
oxXypor o um

| NC es sb trlac drl

Cyan;ﬁl@g%ﬂfn'eq@)caﬁg b%ﬁ%&%?%h@&em 1. 4,6-

bor a I ne ‘conplex, pre y sodi um

ﬂll{})dﬁﬁ%ﬂ?fﬂ/i@lﬁé edy Qﬁlhﬁjﬁ c%m&‘%ﬁll&' Q@aﬂ)ﬂﬁ@ QQQ EBh¥AAEddHfom hi®nic

i nert” “sol vent ‘i ncludes | ower™ al kyl al cohol sol vents
5 afipaafvanalladd seiiheaedvatives SVHREIMOY , anB 7S ark as|deREd abbve, is
hal ocar bon sol vents (preferably dichl oronethane,
celiveiddad agst dikdie pyriniidiat (B9 hdaidpenating Jgent veiti e widllout a base
sol vents (preferably tetrahydrofuran or di oxane), or
(aliepsim Ki is hal odev smthas (ijoref teorad)loy iodb) [ The halpetating agehhiacludes
acid includes an inorganic acid (preferably
physdhayeusl ooy ¢hdoride (ROWr), phabpharoug oxyhmindde (B0 Bim), or glesgphorus
acid (preferably acetic acid). Reaction tenperature
pertigrloside (RS a Bl hase indlpdesa testiarp gmise (peferblaiY abo ut o
Cto 100 T. Also this reaction can be carried out
10 diispmeopylnthlapingy e LefiaiatomaHe aming Ereffsapl delmgthvléaletl% atc )-

R Bt nees Pomabod Dag 200 45 Piefesded bfoedab (2R o
é OJleeelQ oJugtlc%ro?Y{ gt%sfsllﬁ%tg 6e !illh%lgl ax&%&%@éﬁ? gi\é% I:h%f {ulgnfdme

resent 1 nventi es a

| (@)arﬁﬁélﬂﬂé Eymﬁn@fn@f@) APy, r@%@d%ﬁ&ﬁ&%&&l@r N il 33-ifthlo-

carbonate, etc.), an a netal 25 hydrogencarbonate
p{ihR{RIBY Iv@heﬁmzzumsm\éﬁ&{eagmaﬁmn@ﬁa@ogeﬁ sk &ShidddNbromo, or
ydrogencar bonate, etc.), an al kali hydroxide

15 iddpyfeflevialhe istadidtioh bFRY sakdtElentdnd @ substiuesnt. hydr oxi de,
etc.), atertiary amne (preferably ~
N, N-di i sopropyl et hyl am ne, triethylanmrae, or
N- et hyl nor phol i ne, etc.8chaeémedn aromatic am ne
(preferably pyridine or imdazole, e-tc.). WD
200%A095357 PCT/ JP2005/ 00658 91 The inert sol vent

I on solyes (preferably

ne&m /iha e, OrRghtirodusfigy m

~Nf @t hereal sol vent s z(prafenabl y ahydrofurar}a

di oxane), al cohol solvents (preferably ropang%j: \

etcd), or aromatic solvents (Bbreferably toluene o
pyridine, etc.). Reaction tenperature ranges froml
aboyt -20 Cto 50 C, 5 preferably about 0 Cto

The’novel urea (W or thiour é (Vv of the pr
[ n%éj/\vzén caR; godvbtioai ned /
=

Z, introduction

20 The common intermediate (H) of the novel substituted pyrimidines can be

prepared as shown in Scheme 2. The pyrimidine (C) is substituted by the mono-protected



urea reaction or thiourea reaction using an isocyanate
(RINCO) or isothiocyanate (RLNCS) in an inert solvent
WOoR2005/00535M t hout a base. The base includes an atkab1005/006582
netal carbonate (preferably sodi um carbonate or

pot assi um car bonate, etc. an al kali netal 10

hydr ogencar bonat e (pref erdabl y sodi um hydr ogencar bonat e

r.po i um dro car bo etc.

Jehan i At gt %arba&ef vis e pBestis e

wﬁ%,&r )ﬂlou?a basel e?nl %‘Isoﬁlfentt ov%n‘#l],? op apq g‘;(?arué}%% The base

sopro Vi am ne

rn%pa%a{r %ate%é)rgfe)ably%odl c@‘(rbg ér%o@_&m carbo?ate

pre era y pyri |ne azo

et%‘%‘ éﬁed'il&h Rl hRSkide g}&‘@i‘er:ﬁ@j s%ﬁ%h%ro%ﬁie §r a(tPH?Jr? Lakky

di"chl or onet hane, di chl"or oet hane, | or of orm
5 (Sibfrably I\ﬁ,]VJaﬁio%@pyﬁﬁ&l‘éﬁﬂ{estrléﬁﬁpﬁﬂqﬁfea&']\ﬁm&tﬁ&lﬁﬂﬁ)ﬁ@[ iRk, AN The
or di oxane), aromatic solvents (preferably benzene or
ile@ sUR R incRid6s IpwerQlkyPatchol SoBleMB (preferabBnaftiRhéldtkhanol, 2-
N, N- di net hyl f or mram de or di nethyl sulfoxide, etc.).
pRpaeil, 0o buthreilieel)at uhide sélesngsprefaraily ADodimethdOrTalimide @0 -
C, preferably about 0 Cto 100 T. The novel urethane
m(edyl-pyrraidia-Jeoresen). Reactémtténoperasen rangesoiinaaboeicb0bSC to 200 °C,
uret hane 20 reaction using RLOOOX, wherein X is
pre&iradesbog Ui Cass I Y CoAdso this epaerionsan borteriediopt wadet migrewave
solvent with or without a base. The base includes an
10 carr%mnﬁ netal carbonate (preferably sodium carbonate
or pQtassium carbonate, etc. l% an kal i

nyar grﬁ&eafaszsen%ﬁﬁsctmgﬁr%%%% 5 fcgaa‘fléﬁﬁaﬂety"&ty%'theﬁc
tra%{ or}% %rreb sc ose 'ﬁy egct: Q 319\5&/?{“ ply gzcto \% (o:zZpgkc'}lo mgamc Synthesis,

pt erera
e X r
B e

ifcbipdtafid haln refrendt i RS Sk iPr PhRQIe br@?ectl(ﬁ'ntcﬁ? the prStect® group
aromatic, amne (preferably pyridine, imdazole, or

15 14204 wﬁedcommy liadtfrieibte €B1) ofehenovel sibititétegytimiditeby ent
i ncl udes | ower hal ocarbon sol vents (preferably
di chl or onet hane, dichl oroethane, or chloroform
etc.), ethereal sol ventSchdmelfZzrably tetrahydrofuran
or di oxane), aromatic WO 2005/ 095357 PCT/ JP2005/ 006582
92 solvents (prefgerably benzene or tabuene, etc.), or
ﬁ ably N, N- dine hyI;_formam de or

.-JRP React i iih erature ranges
—20-C to-120-GC—pr ef h t Cto
cheme 3 R2 g N\ 22 N 22213’\' Ra B

B~ 4

(G)
R>
d N7 “
eprotection |
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> 21/‘\N/ N
Rs3

(H)

5 NHRs

The conversion of the common intermediate (H) to the novel substituted

20 pyrimidines (I), (J), and (V);(X) of the present invention is outlined in Schaeme 3.
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RN RBRO BRLBRL O(S) 0 (W (X) RLNCO urea
reaction or RIOCOX RINCS thiourea reaction urethane

woearsivsss7 R2 RL CO2H R2 N Z2 or RICOX N \ Z2 BCt/JR20b5/006582

NA CL amdation Z~-NNR4 A 1 R3BINHR4 1 R3 B AN

RlL (H (1) 0 RICHO R1SCPX reductive am nation

sul f onam dati on reduct|0r18 R2 R2 N\ Z2 N Z2 Z1 N Ne
V\ R4 Z1~ .R3. 110
5 ( vy Sine dikibrepried witbapertiips R RED B And Rt

cc%{:dﬁ sI;] %én%irgzpnr_m Y{S]St\éﬁ)%&é’? g1 %QYchQ& albh S%Q@ l%gld? El)% né\t@l\%@mhy(l)

5%‘382‘%%%@%2 L A b 10

dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbodii mide

hydrochloride (EDCHC]), bromo-tris-pyrrolidino-phosnium hexafluorophosp hate
(PyBroP), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), or 1-cyclohexyl-3-methylpolystyrene-carbodiimide. The base inclucles a tertiary
amine (preferably N,N-diisopropylethylamine or triethylamine, etc.). The inert solvent
includes lower halocarbon solvents (preferably dichloromethane, dichloroethame, or
chloroform, etc.), ethereal solvents (preferably tetrahy;irofuran or dioxane), nitrile solvents
(preferably acetonitrile, etc.), or amide solvents (preferably N,N-dimethylform amide, etc.).
In case of need, 1-hydroxybenzotriazole (HOBT), HOBT-6-carboxaamidomethyl
polystyrene, or 1-hydroxy-7-azabenzotriazole (HOAT) can be used as a reacta nt agent.
Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.
Alternatively, the novel amide (I) of the present invention can be obta ined by
amidation reaction using an acid chloride (R;COCI) and a base in aﬂ inert solvent. The
base includes an alkali metal carbonate ([;referably sodium carbonate or potassium
carbonate, etc.), an alkali metal hydrogencarbonate (preferably sodium hydroggencarbonate
or potassium hydrogencarbonate, etc.), an alkali hydroxide (preferably sodiuma hydroxide
or potassium hydroxide, etc.), a tertiary amine (preferably N,N-diisopropylethyylamine,
triethylamine, or N-methylmorpholine, etc.), or an aromatic ami;xe (preferably pyridine,
imidazole, poly-(4-vinylpyridine), etc.). The inert solvent includes lower halo-carbon
solvents (preferably dichloromethane, dichloroethane, or chloroform, etc.), ethereal
solvents (preferably tetrahydrofuran or dioxane), amide solvents (preferably M,N-
dimethylformamide, etc.), or aromatic solvents (preferably toluene or pyridine, etc.).
Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.
The novel amide (I) of the present invention is reacted with a reducing agent in an

inert solvent to provide the novel amine (J) of the present invention. The redwecing agent
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already installed by the desired Rl substituent,
wherein R3, R4, A B, Y, and Rl are as defined above,
WOR2005/00535M t hout a base in an inert solvent toPOTAPI00&006582
the coupling adduct (L). The base includes an al kal
nmet al carbonate (preferably sodi um carbonate or
potassiun1 car bonat e, etc9§, an al kali netal hydroxide

L A e
n!iertél %%)r%“y(ff] refe%bl %nlmf)rorﬁodrptr E 'kglefn L&lfi?kmgialumu%um

i ner |ncIu
gﬁ%& ﬁr@f@amt\é rﬁ?xtulgl?ﬁlp erté)gl{oggap@lévﬁltné pr e , 3t g{ﬂalﬂmum hydxides

(f)\lveféi"a@lfﬂ-? %] QAR OS, dRle) JoorARBL diMky TR0 ﬁré?éngmg dP@@a’myl

Reaction tenpérature ranges from about

ngQe)CalkamﬁﬁﬁlQﬁﬁl@l%r@h@dﬁd&@px@f&a@lyﬁf?ﬂmﬁ trleﬁllﬁlfbrérfﬁyﬁrlde)

reacti on can be carried out under m crowave 10

The RidittsblOers incluides dthetdaDsbiiehts QitefofablRZect@tiafbiutatl OPdiokAddse
to the novel substituted pyrimdine (M of the

apmesie sdlvénsy(praferabiy. tolbedee ere. ). AR EaGlionerfBdrithire Aaniyies ot Mout 278
B' i ~Z--N~ NAZI1 NX (K) RBRa B.NY.R (B)
°C ity 200RL, pleferblyRBont 1O FOEUICOGN ZI N N'A R R3 4
BA Y~R (M 15 The common internediate (R) of the
nov el Alisgssvaly, theengvel wming (Biokiths pessent myenq@rl epbecbtaingd by
shown in Schenme 5. Commercially avail able
r%duat“@. FYRAIGXIFATHON e Mechy iy (RiGHE) rde tz@calﬁ GeY ingn dnexd
above verted to 2, é 2%llo pyri m di ne
PB4 Wﬁ\’%‘b%‘h%ﬂ‘f e sglfite ieerindides 334 Phout a base
1N X i J ucggg cq% g , i .
RGBSRy S, BB s B0 T P BB ERiss Bl PR bine
complex, preferably sodium triacetoxyborohydride or sodium cyanoborohydride. The inert
solvent includes lower alkyl alcohol solvents (preferably methanol or ethanol, etc.), lower
halocarbon solvents (preferably dichloromethane, dichloroethane, or chloroform, etc.),
ethereal solvents (preferably tetrahydrofuran or dioxane), or aromatic solvents (prefer-ably
toluene, etc.). The acid includes an inorganic acid (preferably hydrochloric acid or stalfuric
acid) or an organic acid (preferably acetic acid). Reaction temperafure ranges from about -
20 °C to 120 °C, preferably about 0 °C to 100 °C. Also this reaction can be carried owt
under microwave conditions.

The amine (1) is reacted with a sulfonyl halide (R,SO,X), wherein X is halogen
such as chloro, bromo, or iodo, and a base in an inert solvent to provide the novel
sulfonamide (V) of the present invention. The base includes an alkali metal carbonate
(preferably sodium carbonate or potassium carbonate, etc.), an alkali metal
hydrogencarbonate (preferably sodium hydrogencarbonate or potassium
hydrogencarbonate, etc.), an alkali hydroxide (preferably sodium hydroxide or potass ium

hydroxide, etc.), a tertiary amine (preferably N,N-diisopropylethylamine, triethylamirae, or

N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine or imidazole, etc.).
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94 agent includes phosphorous oxychl oride (POC13),
phosphor ous oxybrom de (POBr3), or phosphorus

woenisaokdsor i de (PCLl5). The base includes a terPCagp2005/006582

am ne (preferably N, N diisopropylethylamne, etc.) or
an aromatic am ne (preferably N, N-di nethyl aniline,
etc.). Reaction tenper atUr e ranges from about 100 C

. f bl b .
Ti%% fn%% g?}}(é:‘%“it %ﬁg?esrléﬁeréﬁ@%a?l%gp déﬁgntﬁgg'e%er%b%)g déhllrom-gngne,
i ) Coe . o P
dﬁcﬁﬂ)ro%'thgﬁé B &werbi?‘}ag 'eﬂ?, c‘stlg%esa? %c%f\ﬁeﬁtesgﬁgi)’/epa;éw etg&aq’l&&%fura(n o)r

€ pyrimdin
[ i ,

AR BIGhASHE bR TLE, St S & iU uerd (pOREDE,
tQhendbot HRMInefet@RFRadtidn RhpelaRfE fanSR R6AMbotQ2MONIsgec t he
coupl ing adduct (Q . The base includes an al kali netal
pfériaiont d W ®i4er@bl y sodi um carbonate or potassium
carbonate, etc.), an alkali nmetal 10 hydroxide

( pr efmae ableyurs OOV LontHigialea0 W E the@keSent inveiition chiebd dbadined by
am ne (preferably N, N diisopropyl ethyl am ne,

uteaireattion athineea reactidk usitghaplisvoyaphte (R NG O)et tothiocdnate (REIGS)
solvent includes | ower alkyl alcohol solvents

irf vy ieérescdtehy/witteertydhout 2 baseh dihe base Inchidoprradiali mesital loarbeats| |
et c.aé or am de solvents (preferably )

(pefRrallyrpading cRbpratefr @etassium capRonpfp,) Gl p Pkaligpetalo- one,
etc.). Reaction tenperature range‘s fromabout 50 Cto
hz@fegee?ar]aqnéwépraﬁr%lyass b hggrogencybangte s gOHSSIUR} 5o t hi s

SRS S SRR PR P8 s e
GO o3 L6 R IRSE AR D6 T, o

| ]\ﬁ-ﬁ@lﬁ&l%%ome, Utéb, %gar{@&rnﬁg%miﬁgg?%rﬁlﬁy Mﬁin%lf)ir krﬁi@&oie,neft%)r.

the art. Representative prot I ng groups suitable

The WMefQolVéHt inRludesAbws WAL EREInGokbhté (pASTEhBly ARhlofARtRRE
di sclosed in Greene and Wits, Protective Goups in

diohipacetanSyniti@sionn, etcS)pahdiehl dventsqprefedahynetitlydpfifanSons,
New York, 1991, the disclosure of which is
diaxem),pornedtie dolhentsd prefelmplyr tehzme nctelueme, ke 3, og poler @ivgnts The
deprotection of the protective group |eads to the
(erererably IV.Nidimetdfosmamideyr dipethyisu etg. ) bRt teperature
pyrim di nes. . \W\O 2005/ 095357 PCT/ JP2005/ Q06582 95

rigigRpfim SouBI0XC 2O CaprriapBly R Prigia BgEnt N\ N R

I ntr g%gée?ﬂret%gnel (X% t%ég ]')resYentvae%%onZ élan be obtained by urethane
reaction using R;OCOX, wherein X is halogen such as chloro, bromo, or iodo, in an inert
solvent with or without a base. The base includes an alkali metai carbonate (preferably
sodium carbonate or potassium carbonate, etc.), an alkali metal hydrogencarbonate
(preferably sodium hydrogencarbonate or potassium hydrogencarbonate, etc.), an alkali
hydroxide (preferably sodium hydroxide or potassium hydroxide, etc.), a tertiary amine
(preferably N,N-diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.), or an
aromatic amine (preferably pyridine, imidazole, or poly-(4—\'linylpyridine), etc.). The inert

solvent includes lower halocarbon solvents (preferably dichloromethane, dichloroethane,

or chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), aromatic



(N (0) ~RR RBHNARZ ~ N NB NRMP N\ NzZ3 | X (F)
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wdepsgbestion Z R3 NHR 4 Bi 4 (R) The conver BCOOPmn5/006582
the conmmon internediate (R) to the novel substituted 5
pyrimdines (S), (T), and.(V)-(A ) ofthe, present
invention is outlined in $hene 6. The anine (R is
r C
GERGL B th b0 vzER R S b b e R R e s 1
. ' : ¢ iy .

o8 o RO, e S o AT e rorf o
289€ms 1207¢] pledRmblydbey el herglcear bodi i mi de (DCC),
1- et hyl - 3-(3-di et hyl am nopr opyl ) car bodi i m de 10
hydr ochl ori de (EDCHC1), ,
bronmo-tris-pyrrolidino-phgshikdyhexaf | uorophosphat e
(PyBroP),
O (75 azabenzotriazol -1-yl)-1,1,3, 3-tet ranet hyl uroni um
hexaf3 uqr ophosphate (HATU), or 2
1-Q exyl - 3- net hyl pol yst yr ene- cag Fithi de. The
Zk\)la/(e ocl ydes_a tertiary amine (prédfeglabl y

[ N-M i 8oprppyh et hyl api ne or tri edhyThmi e, “gtcy) . dhe
i nert s&pvek (nN udas | ower hal ocar bonR&ol N O,
(preferably di chfor dnetfane, dichl oroet hane, or 18 \ﬂ/ Ry
chl or of orm viLC: ), &tPereal solvents (pr eferégl y o
tetrahydr of fPan or di oxane), nitrile solvent
(prefer&fgOacetonitrile, etc.), or am de sol vents
( pr ef €r dispyeartiad di met hyl f or de, etc.). In case of

need, | 1- hy@f oxybenzot ri azote g, 5HEBX) .
VO LAk 005867

HOBT- 6- Yoxaani domet
PCT/ JP2 ,fe@dgagg@ 96 pol ystyrene, or

1- hygly oxy- 7- azabenzotri azc%% (HOAT) cman be used as a
react anty agent. 0r1R1éOX Z,

NT X
| |
A idati LA
21/I\N/ N amidation Z1/kN N R,
Re o NHRq Rs B,N\H/R1

(H) . 0} O

‘ R{CHO
R{S0O,X reductive amination ]
sulfonamidation - A reduction

Also the novel substituted pyrimidine (M) of the present invention can be prepared
as shown in Scheme 4.

10 First 4,6-dihalo-pyrimidine (B) is substituted by the amine (K) which has been
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Reaction tenperature ranges fromabout -20 Cto 50 C
preferably about 0 Cto 40 T. Alternatively, the

woavelsasi de (S) of the present invention can BeT/JP2005/006582

obt ai ned by am dation reaction using an acid chloride
(RICOCI) and a base in an jnert solvent. The 5 base
i ncl udes an alkali netal Carbonate (preferably sodi um

KU rhonat e, » ehC. n_ alXkal
SRRSARRRAR, RIS s G ENORG T RE A B K
QAL LABIE Wi Y ’
B R0 O g ) BN DY B RERAA ncct 0.
TheBagihdRdes A alRAL ASSH AFoRHI Rk Ry sddffin darbAatk BF bdt&@ENim
am ne (preferably N)V-diisopropylethylam ne,
daFtoRAtE kAR BkaliGhet AHNBLRME (PREFRABLY bd¥um Bfdpoxlide, &E.P,%? a tertiary
aromatic amne (preferably pyridine, 10 i m dazole,
dneihey (ppeterdbln W puifidogiop@kthy Rinthe) triethilemine cdrtV-@ethyiaidkpholine, etc.).
i ncl udes | ower hal ocarbon solvents (preferably
Thedidriosobret ihdmies loshiec dikyl avehdiaoleentsapreferdbby aéthanal, ethtimol,)2-
ethereal solvents (preferably tetrahydrofuran or
mbrrelnen) butaant, ete.) sAmidnsadve(its (e ferably INNMjnMthylIformamide or 1-
di met hyl formam de, etc.), or aromatic solvents
nghdarralidiy-2ton¢. 9tone Renctigy remperatiure ranges from aRewt 80 ’© e 200 °C,
tenperature ran fromabout -20 Cto 50 C

es, bout .

nseietably ahouf 84 b%t?tgﬁe & Algp thig repctiqnrart hecaissaut widetmicrogyave
of .t.he esent i.nvenfion .is reactéd with a reducing,.
Shulit: AheRToniny S0t D Bul el oRs et bt Paiee

) qf the present invention. The reduci ng agent
(sﬁgfﬁﬁégg%tQQIWKﬁétal al um num hydri des ' (preferably
['ithium al um num hydride), alkali netal borohydrides
(preferably Iithium boro ride al kali nmeta
trial koxyal um num hydﬂzﬁgbqqﬁ%ﬂerably [ithium
tri-tert-butoxyal um num hydride), dialkylalum num
hydrides 20 (prefarahly di-isobutylal ¢m num hydride),

bor arle, di al ky™Bb%r a (Breferably d
bor g Zal kal i meta ;Wiarﬁylboron'%

(pr fera_bly-I—i--t—+a+—*1-r1=r—t—r+—ert—-hy+—bp-ronZ1 NA m:A i nert
xncl udes et hggeal sol vents' (preferabl 54 R
tetrahydrofuran or dioxane) or aromatic solv SN~y !

(pre@®rably toluene, etc.). Reaction tenperature
ranges from about -78 C to 200 C, preferabl&Jabout 50
Cto 120 T. 25 AlternatiWely, the novel amine (T) of

t he present invention bezpbt ai ned by reductive

am nal ifBdt&ekRt 1 on usi a degxde (RICHO and a
Leduang_agenL_LsLanzi N & with or without an
acid. The reducing agent inc yd:E::égidﬁ

tri acet oxyborohydri de, sodium cy Bo%yﬂ#?de, sodi um
bor ohydri de, or boran-pyridi ne WO 2005/ 095357

PCT/ JP2005/ 006582 - 97 conpl ex, ﬂWEferably sodi um

tri acet oxybor ohydri de or sodi um cyanobor ohydri de. The

inert solvent includes | ower alkyl alcohol solvents
(preferably nethanol or ethanol, etc.), |ower

The common intermediate (R) of the novel substituted pyrimidines can be

prepared as shown in Scheme 5.
Commercially available 2,4-dihydroxypyrimidine (N) , wherein Z; and Z, are as
defined above, is converted to 2,4-dihalo-pyrimidine (O) by a halogenating agent with or

without a base (wherein X is halogen such as chloro, bromo, or iodo). The halogenating



hal ocar bon sol vents (preferably dichl oronethane,

di chl or oet hane, or chloroform etc.), etherea
weabosaasxs7 (pref erably tetrahydrofuran or di oxareY/ JPmns/006582

aromatic solvents (preferably 5 toluene, etc.). The

acid includes an inorgani@4acid (preferably

hydrochloric acid or sulfuric acid) or an organic
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Lhe present invention. The base includes an al kal
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an aromatic am
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The novel urea (Z) or thiourea (Z) of the present
efonlv &qadtion temparabyee rehigea fmmaibiuyt 50°@ & 2008agireforabrabout 80 °C to
thi ourea reaction using an isocyanate (RLNCO or
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20 traﬁ)_@&{naﬂ&ﬁ arke cﬁ)ﬁlz/selﬁg Qgé;/ng _Qlﬁf’&%ts, P;%te%%%)&)é}yﬂ}? (r?)gcgtlzcj ;Sn ﬁrhesis,
( I yridine of

etc.), or an aromatic am ne (preferably

s¢cohdleittdngJoh@ Veiley & SokIENdwesk, B0l MBEbisd1satetidemidnguer
hal ocar bon sol vents (preferably dichl oronethane,
irgpphtateddetemehyaefencedh itosmitedy. NTheRleprojecti @i dflicqibtective group
solvents (preferably tetrahydrofuran or
leads to the common intermediate (R) of the novel substituted pyrimidines.
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15

di oxane), aromatic solvents (preferably benzene or
toluene, etc.), or polar solvents 5 (preferably

Reaction tenperature ranges fromabout -20 Cto 120
C, preferably about 0 Cto 100 T. The novel urethane
(A") of the present i nvenfPon can be obt ai ned by

uret hane reaction using RLO0O0X, wherein X is hal ogen
such as chloro, brono, or iogo, in an inert solvent
with or without a base. TheCB@B¥ ¥ncludes an al kal i
nmetal carbonate (preferably 10 sodi um carbonate or

woOlL20bsosst hyl f or mami de or di met hyl sul f oxi de, ®CTIP2005/006582

pot ium carbonate, etc.), an al k@ali netal

hy ncarbonate (preferably sQ . )

hyfir ogencar bdR9en34pd 888 si um hyldr ogencar borfgroduction
~7 ~an al kali hydroxide (pf iy sodi um -

ydrioxi de or potassium hydroxide, gtc.), a tertiary

aniné (preferably N, N-diisopropyl€thyl anine,

tri &hyl anine, or N-nethyl norphol Bk, etc.), or an

aromati c amne (preferably pyridine, imdazole, or

pol y-£4-vinylpyridine), etc.). The inegt 15 sol vent
i ncl uffes | owerHNalycay bon sol vents (pieferably

di cktOrioret hane, dischterB€t hane, oM chlNor of or m

et cl , Jet he fera?l/)%ﬂ\(bfh\ dref ur an
o~ dpxae), aromati® solvents (ptefera 3ye or
tol uene, etc.), or polar solvents (préferabl M Ng R
di rret(ﬁ)yl formam de orgdi net hyl sulfoxide, et %t).
Reacti'on tenperature 2ranges from about - 2d9%¢ to 120
C, preferably abouNn“OMC to 100 T. 20 WD 2005/ 095357
PCT/ JP2005/ 00658%3/Q9(§(§1Qms 6 R2 R2 R2 N' \N N'kN

Z3] Y, NARI HZ)(IT-'N"'A ~CL 1Z4 R NN, Z4 R3
0, BUePRECEN - R 0(& 0° (2) ), NHRRINCO urea

R

reaction or RROCOX R, NCS urethane reaction thiourea
reaction (R)

The conversion 6f the common intermediate (R) to the novel substituted
pyrimidines (S), (T), and (V)-(A”) of the.preseﬁt invention is outlined in Scheme 6.

The amine (R) is reacted with é carboxylic acid (R;CO,H) and a dehydrating
condensing agent in an inert solvent with or without a base to provide the novel amide (S)
of the present invention. The dehydrating condensing agent includes
dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (EDC-HCI), bromo-tris-pyrrolidino-phosnium hexafluorophosphate
(PyBroP), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), or 1-cyclohexyl-3-methylpolystyrene-carbodiimide. The base includes a tertiary
amine (preferably N,N-diisopropylethylamine or triethylamine, etc.). The inert solvent
includes lower halocarbon solvents (preferably dichloromethane, dichloroethane, or
chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), nitrile solvents
(preferably acetonitrile, etc.), or amide solvents (preferably N,V-dimethylformamide, etc.).

In case of need, 1-hydroxybenzotriazole (HOBT), HOBT-6-carboxaamidomethyl
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~R2 R1 C2ZH R2 N \N or RICOX NLN Z3_N A am dati on

Z3-'--r'--N A'CL R4 Z4 RBB'NHR4 Z4 R3 B' NRL (R
WO3N0ssRICHO R S02X reductive am nation PCT/JP2005/006582

sul fonam dation reduction ~R2 R2 R2 N \N N'" \N Z3 |

NARI Z3 | NARI ZA RBB'"' N .RLZARSB" NRR I"

(Y) (T) Aternatively, t 7 novel pyrimdines (M and

ol O3 RS A S AR Bl S5 g,

‘ : : ndl o ) g .
SUPDEBHASE D BB b R0 CL0® ol 1BoRUE .
7. Thifern@RER! hBGoveParRRE {H/FRE pisdnlin9Entith bAHILobRIRASH

in an inert Solvent. The base includes an alkall
ARlAlon GRHBGNRIR ab BEIB LRIbAR (R, GO bl LREORARA IR QbIvent. The
pot assi um car bonate, etc.), an alkali netal hydroxide
Hap¢ Rtiaaahah uIkaw tetaNtAioaae Xpref@rabBts6diim caboritd & pbiagfuyn

am ne (preferably N, N 10 diisopropyl et hyl am ne,
dartioaithyeta)ramakalioneti-hyedopaticabomateqpiefeeablyedodiun hydivgerca®biate
sol vent WD 2005/ 095357 PCT/ JP2005/ 006582 100 i ncl udes
drpemssivh kydrogehcobrohte sad. y emélbal{ ipdedxele &k ferablytshdinm hydroxide
et hanol, 2-propanol, or butanol, etc.) or amde

ey potagsins hydspdde ptad atemiary diminet (nsefefablyndAr disopsepylethylamine,
1-met hyl - pyrrolidin-2-one, etc.). Reaction o
trigthplamineordV-paibyEerrholing, sisourr a5 romaticamipg(pesferably pyridine,
pr.ef erab ahoyt 80 Ct 80 C. Also this reactian
e A O BTSN - HCRENAR eI E GRS HE PagFarbon
sso?v%rextg?perexggly%%chlouoéxetl%zne,'\éic%%oroethane, or chloroform, etc.), ethereal

solvents (preferably tetrahydrofuran or dioxane), amide solvents (preferably N,N-

' dimethylformamide, etc.), or aromatic solvents (preferably toluene or pyridine, etc.).

Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.

The novel amide (S) of the present invention is reacted with a reducing agent in an
inert solvent to provide the novel amine (T) of the present invention. The reducing agent
includes alkali metal aluminum hydrideé ‘(preferably lithium aluminum hydride), alkali
metal borohydrides (preferably lithium borohydride), alkali metal trialkoxyaluminum
hydrides (preferably lithium tri-zert-butoxyaluminum hydride), dialkylaluminum hydrides
(preferably di-isobutylaluminum hydride), borane, dialkylboranes (preferably di-isoamyl
borane), alkali metal trialkylboron hydrides (preferably lithiuﬁ triethylboron hydride).
The inert solvent includes ethereal solvents (preferably tetrahydrofuran or dioxane) or
aromatic solvents (preferably toluene, etc.). Reaction temperature ranges from about -78
°C to 200 °C, preferably about 50 °C to 120 °C.

Alternatively, the novel amine (T) of the present invention can be obtained by
reductive amination reaction using aldehyde (R;CHO) and a reducing agent in an inert
solvent with or without an acid. The reducing agent includes sodium

triacetoxyborohydride, sodium cyanoborohydride, sodium borohydride, or boran-pyridine
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Z1"KN X Z1'Al NNAR4I RSHN'A R4 R3 BA Y~-RL (C B
"'NYR (M (K ~RR R R NN NN "N2zZ3/I k /~ X
Wa@2005¥098357N A R 4 "CL 4 Z4 Z4 R3 BA, Y~R ( PPCtTAP2005/006582
The common internmediate (C) of the novel amide (D)
and the novel ester (E) |n the present invention is
pr epar ed fron1condensat|oﬁ bet ween the pyrimdine core

%g%lgwr%@rgglg &0 duT én%cgt%g%lléx%gy#{%r soﬁmm %}/gé‘%grothgc?rlde. The inert
sglglglgqfc&dgg) R¥%Er ald a gzgﬁm@?}{/&tégg?e%l)gﬂit 4§1‘3€E1B85(lyét3: § lower

reacte
hq]%béég&ﬂéon\régts( %&SP idhEbr e, dichfRod AL tor émbr\sm&l éee;h
or wthout a ase o provi the novel am de

etdfeaPIoRRAN (prifAMS gttét%{ﬂydrgﬁ%n%g RS, 0P ﬁoﬁ@t‘i&%ﬂﬁmﬁ‘ preferably
agent includes 1 d|cyclohexylcarbod||n1de (DCO) ,

tdiuérehott. ? 3Fe3cid ingiday hrﬁif(bl’fg@rﬂé WY (pr&Farablo 8y droBhtigic acid or sulfuric
hydroch oride (EDCHC ),

abid 6iant of gahiciy Idr (prle festdbiOacptitns i) URsadtivxadthpeeatop Fan ggatfrireabout -
(PyBroP),

20-°C 7o ¥220ell0e przferabiyeabolit-01°Cytb 1 001°Cl , sBthisetactoredah pé caroedd amm
hexaf | uorophosphate (HATU), or
undgrywkroheyedonditionst hyl pol yst yr ene- car bodi i mi de. The

base includes a tertiary amne (preferab IX oo

N, N- diheasyied By psemgﬂia*fﬁhﬁéul&nyi halide (RaSQr{nwherein X i halqgea
inert solvent 20 includes | ower ocar bon, sgl vent s

seﬁ} Brebloxn, PiPmey BHPL SRbE PEnE. a“d‘?eétﬁPlyF‘E}é? wgw& %a.nové)

RS e e R P
(gﬂePe)é%W%)}cimm éar ongte 3 c}{%mu?l F():alrb?xqa?g l{ 3baln3ﬁlléﬁ mepaﬁ“ t rile,

e solv era

H}Jdllﬂ' QHcHI%BJiLYé ( P g@ﬁﬂ/ g&ilun? E& _I%encal'ﬂ'bngt@&ep&a{ssﬁﬁed

ydroxybenzotrlazo e
}?@ﬁger@al%@ﬁeﬁ@ %69 rﬂndﬂlmﬂtl‘lb&bx@@{p)/éfér%l B&liur® hydroxide or potassium

ydr oxy- 7-azabenzotri azol e (HOAT) can be used as a
hy@aRidadtc. p g @&itiary amine (preferably N,N-diisopropylethylamine, triethylamine, or
N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine or imidazole, etc.).
The inert solvent includes lower halocarbén solvents (preferably dichloromethane,
dichloroethane, or chloroform, etc.), ethereal solvents (preferably tétrahydrofuran or
dioxane), alcohol solvents (preferably 2-propanol, etc.), or aromatic solvents (preferably
toluene or pyridine, etc.). Reaction temperature ranges from about -20 °C to 50 °C,
preferably about 0 °C to 40 °C. |

The novel urea (Z) or thiourea (Z) of the present invention can be obtained by urea
reaction or thiourea reaction using an isocyanate (R;NCO) or isothiocyanate (R;NCS) in an
inert solvent with or without a base. The base includes an alkali metal carbonate
(preferably sodium carbonate or potassium carbonate, etc.), an alkali metal
hydrogencarbonate (preferably sodium hydrogencarbonate or potassium

hydrogencarbonate, etc.), an alkali hydroxide (preferably sodium hydroxide or potassium

hydroxide, etc.), a tertiary amine (preferably N,N-diisopropylethylamine, triethylamine, or
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5 Reaction tenperature ranges from about -20 Cto 50

C, preferably about 0 Cto 40 T. Alternatively, the
woavelsaside (D) of the present invention canPOEJP2005/006582

obt ai ned by am dation reaction via an acid chloride

prepared fromthe carboxylic acid (C) and a base in

an inert solvent. The basé€Sincludes an alkali netal

ar bonat . rably sodium car . i
ERRORRoNBE 8 8 Hr kel Hns R CR08 b She AThRARIE R

r um

T SR Ao e POV SN AC AR FORAE A ahansy

d{oﬂl‘o%e@l{aﬂp,loy RO 5}891, rethskedBsoRent? Fbtréﬁﬁﬂ)l&’ @tﬁﬂﬂf‘&?ﬁja\q &r
etc.), atertiary amne (preferably

dxbhe)] drSIRRICABVERS (hYdraabl) Benzbid Rldl¥dnd Bd) or flar solvents

N- et hyl nor pholine, etc.), or an aromatic amn ne
(frefedbBr AbLJmpHy ifsHnamidel oM dMBAGN Sulfoxide, etc.). Reaction temperature
pol y- (4-vinyl pyridine), etc.). The inert solvent

rariged ficke abduo v °Chall 2, prefersbdy abent G°((tpried ¥t.abl y

di chl or onet hane, dichl oroethane, or 15 chloroform

et c. )Theabvm netlans GV'Y efiths piegntiemébh gantbe bbtainydlpyofrethane
or di oxane), am de solvents (preferably ] ) i
redetiprowsingt Ba(ICQ3% dafetieX isdhatogyn sush agghdnigtbremas; of ipdm disan inert
(preferably toluene or pyridine, etc.). Reaction
splyps avithion Pathou adass- e kessinsindes aqpliglippstad garponate (preferably

% f bl bout . 0 Cto 40 C. The. | i i d
s e‘)‘%r oF %%tpglé‘swl? ﬁaraﬂ‘?aéfl’ B ap%\‘ %%apwgﬁ&a%%hate
d ti 0 ' o ' .
A e R R TN

i . I o .
ek RE AR N SOAED o B RSN LB OFRRS e

% - didosh ' Pind, GRVOAGh 1RbPRoline, etc.),
( ;%E%lé}lh]ff%/; él%gﬁ%@%ﬁ%%{)ﬁ{ﬁbﬁgﬁﬁﬁ ne, JIRbSBoline, etc.), or an
ak(atrprfl&gﬂa 'atlggﬂes(p&ﬁm pydidie; Rh@ssle npbeXaivinypyaghesahiat e inert

roP),

sGvéntichalee vxet hdl@aton selydnks (preferablBditidomommbadeydichiometbane,
hexaf | uor ophosphate 25 (HATU), or
ot cldyrofamesty ).-ctherrat sojieptsi(prsferablyresrabrdrbiycini onridiggane)T Argmatic
base includes a tertiary -am ne (preferab%y
spivenis (psefprably Peraens Prapiuens, ¢fe-) OF Peasgivers weeferakle MV- The

wer. hal ocar bon sol vent

' t | t includ

B G RB e ar CHTEOR L HURKER e NG SEPRIEHES taggpe rom about -
I I f bl

R P b oot S abo A VET S LBl vert o v

2005/ 095357 PCT/ JP2005/ 006582 102 (preferably
acetonitrile, etc.), or amde solvents (preferably
N, N-di met hyl formam de, etc.). |In case of need,

1- hydr oxybenzotri azol e (HOBT),

HOBT- 6- car boxaani donet hyl  pol ystyrene, or

1- hydr oxy- 7- azabenzotri azol e (HOAT) can be used as a
reactant agent. Reaction tenperature ranges from
about -20 Cto 50 C, preferably about 0 Cto 40 T. 5
Al ternatively, the novel ester (E) of the present

i nventi on can be obtai ned by



esterification via an acid chloride prepared fromthe

carboxylic acid (C) and a base in an inert solvent.
woheoswasys7i ncl udes an al kali netal carbonate PCT/JP2005/006582

(preferably sodi um carbonate or potassium carbonate,

etc.), an alkali netal hydrogencarbonate (preferably

sodi um hydr ogencar bonat e ar pot assi um

hydr ogencar bonate, etc.), an al kali hydroxide

(preferably 10 sodi um hydyoxi de, or potassium

hydroxi de, etc.), a terti em%i%e (preferably N N

di i sopropyl et hyl am ne, triethylam ne, or

N- hyl nor pholine, etc.), or an aro tlc am ne
(pfl ably pyridine, imdazole,
ohlyy- (- vinyl pyridine), etc.). The i per sol vent

Zk s- vy, hal ocar bon sol veng

dic ortﬁ!r,ret dh"chl'l(broet hane, or c Iorsz R4 o
etc.), ethere §O| nte, (preferably tetrahydr n\n/ "Ry
or di oxane), arri de swisyents (preferably 15 N, NV o}

di net hyl f or 8 de, etc.), or aromatic sol vent&)
(prefer ﬁbﬂldotol uene or pyridine, etc.). Reaction

t enpe at,,tégeegcg&ges from about Cto 50 C,

pref efabl yoabout 0 Cto 40 &%(%)er natively, the
novel | prit@s$ di nes (D) resent

i nvent i Uvpuegagreatitiorct | y synt he ?‘8’&5? the pyri m di ne
core_(C), which is synthesized in Schene 1. This
cougﬁ ng i s perfornmed wREOgH without (4 base in an

i ngFypol vent. The base drReC@¥es an ﬁ| kali met al

caflbopjat e (preferabl y WG‘W on te pot assi um
Zg{mbﬁ%n\é , an’ al 1B4li{3to%et ap; oxN de R,

(pre eréﬂely d uwhmdrom de, etc. ) p dte N _Ry
am ne (preferabl ¥ N, N diisopr opyl et hyI am ne, \[]/
triethyl an®he, or N-methyl norpholine, etc.).sjhe iner®
sol vent includes | ower alkyl_alcohol solvents

(pref rabl met hanol , e IR ro antol of butanol,
etc.) e sol vents (pr PU(‘B ?/a nation reduction
NN- di F‘H P?rB'PﬁtﬁWt de or 1-net -pyrrolidin-P-one, 25
etc.). Reaction tenperature ranges fromabout 50 Cto
200 preferably about 80 Cto 180 R, Also this

rea on can be carried out under m cpQwave

Coﬁldl t ons V\D 2005/ 095357 PCT/ JP20 /b 6582 103

Z?eﬂ&ﬁ\gl ZZl'NN-AORB %3 ) ,QE‘ Hl\l'é
4\ R4 Z, Rs /N4\/R1
/"\o B

(Y) . (T)

Alternatively, the novel pyrimidines (M) and (U) of the present invention are
5 directly synthesized from the pyrimidine core (C), which is synthesized in Scheme 1 and
the pyrimidine core (P), which is synthesized in Scheme 5, as shown in Scheme 7. This
coupling is performed with or without a base in an inert solvent. The base includes an
alkali metal carbonate (preferably sodium carbonate or potassium carbonate, etc.), an alkali
metal hydroxide (preferably sodium hydroxide, etc.), or a tertiary amine (preferably N, V-

10 diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.). The inert solvent
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esterification (G) RZ RBHNA R2 N ZZ B.COZH N Z2

Z1 NX(B) ZLNNN3BICRH (O A(CQ RHNAB
wORRE/WRSWHR4 R4 /aan (F) R2 N Z2 Z1 N N A €cTRB2085/006582

-R R4 (p,) Exanples 5 The conpounds of the

invention and their synt IS:[%SOTS are further illustrated

by the foll ow ng exarrpl e he fol | owi ng exanples are

inBh R iloqx%g ())/1 ;filucghops Iyents sf(I rre]a?er o te\th%ﬁ]ol SoDYL. or utanol,
LS OB BB, Pl or

owever,

eté.?]@r%ﬁ'lei&;% {%IS% % %g) ]@,P/( dlmEt% %Ln?ﬁl%%f %?%tl%@é%&lﬁ%—i—gne,
et& f "Iﬁ%{:tf%h YEp er(fitﬁ}e rhlﬂggs ﬁgﬁl%&ﬁ 50 °@tdaﬂ)@ °é OpereraE@%bout 80 °C to

| ow ng conpoun s are naned by Be- ilstein Auto 10
ISIUGU] Y& 918 Reatidh cahre 185 Mt%%#hﬁér&wé@rcﬁhd}fbnz.- 0.1, Cs
Chem Draw U tra Version 6.0.2, CS ChemDraw U tra
Version 6.0, or ACD Nane Version 7.0. WD 2005/ 095357
PCT/ JP2005/ 006582 104 ABRpgWh@li ons used in the
i nstant specification, particularly the Schenes and
ExaRpl es, are as follows: 1H NVR : pragkon nucl ear

rraNgw%ttzi resonance spectrum Z,

|

s

Z1/kN X A z \Q
RsHN” R

c |G-

(©) 5oy R .

R2 R2

N7 SN XN

Ny
z/K,)\x z)\{k

The common intermediate (C”) of the novel amide (D’) and the novel ester (E’) in
the present invention is prepared from condensation between the pyrimidine core (C)

which is synthesized in Scheme 1 and the carboxylic acid (B”), wherein Rj, A, and B are as

defined above, as shown in Scheme 8.

The carboxylic acid (C’) is reacted with an amine (R;NHR4) and a dehydrating
condensing agent in an inert solvent with or without a base to provide the novel amide (D)
of the present invention. The dehydrating condensing agent includes
dicyclohexylcarbodiimide (DCC), 1-ethy1-3-(3-dimethylaminopropyl)carbodiirﬁide
hydrochloride (EDC+HCI), bromo-tris-pyrrolidino-phosnium hexafluorophosphate
(PyBroP), O(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), or 1-cyclohexyl-3-methylpolystyrene—carbodii‘mide. The base includes a tertiary
amine (preferably N,N-diisopropylethylamine or triethylamine, etc.). The inert solvent

includes lower halocarbon solvents (preferably dichloromethane, dichloroethane, or
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5 AcCH : acetic acid APClI : atnospheric pressure
chem cal ionization (Boc)20 : di-tertiary-butyl

wdizesroosasat e BuLi @ butyl lithium BuOH : but arot/JPpHof006582

Cbz : carbobenzoxy CDC13 : deuterated chl orof orm
CH2C12 : dichl or onet hane 13 : chlorof orm C
chem cal ionization 15 : dichl oronet hane DI EA :

clﬂ&@)&%re?& Ltﬁéﬁ%i S%Wth§ (pr%gy:tetga!hgﬁgﬁ}qn or Hio&%.b,qﬁrile solvents
(‘ e;/féd'?%lg h%?ﬁ&é%pp&ra&%’el sl)rv@ﬁtgwf‘éﬁeﬁgl Wﬂ-‘din’f@t SIorr1:1amide, etc.).

ectron ronizati on 20

I QEOSID[-AYdioR P iHOBIe (HOBY), HOBTBLdAMoRME AT G
dfeth§9§€th%rc%?%ﬁct; agétic %bid ethyloestér é%OH

p&YABR] ordShydEky-7-h2SEn8HrRFAIO IHAT IR BE udddBt 2 Ha&arit agent.
1- hydroxybenzotri azol e hydrate H2SO4: sulfuric acid

RE{Gtion teMpéetitogeangdhfom deutdld Z0FH0085@EErably about 0 °C to 40 °C.
PCT/ JP2005/ 006582 105 | PA : isopropanol i Pr2NEt

di i s @ikt iy mvbeniddPODE the peassientionan benbttiecd by

Me2NH : di net hylam ne 5 McNH2 : net hyl am ne
amidation reaction via an acid chloride prepared from the carboxylic acid (C’) and a base
in an inert solvent. The base includes an alkali metal carbonate (preferably sodium
carbonate or potassium carbonate, etc.), an alkali metal hydrogencarbonate (preferably
sodium hydrogencarbonate or potassium hydrogencmSonate, etc.), an alkali hydroxide
(preferably sodium hydroxide or potassium hydroxide, etc.), a tertiary amine (pfeferably
N,N-diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.), or an aromatic
amine (preferably pyridine, imidazole, poly-(4-vinylpyridine), etc.). The inert solvent
includes lower halocarbon solvents (preferably dichloromethane, dichloroethane, or
chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), amide solvents
(preferably N,N-dimethylformamide, etc.), or aromatic solvents (preferably toluene or
pyridine, etc.). Reaction temperature ranées from about -20 °C to 50 °C, preferably about
0 °Cto 40 °C.

The carboxylic acid (C’) is reacted with an alcohol (R;OH) and a dehydrating
condensing agent in an inert solvent with or without a base to provide the novel ester (E’)
of the present invention. The dehydrating condensing agent inclludes
dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (EDC=HCI), bromo-tris-pyrrolidino-phosnium hexafluorophosphate
(PyBroP), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HATU), or 1-cyclohexyl-3-methylpolystyrene-carbodiimide. The base includes a tertiary
amine (preferably N,N-diisopropylethylamine or triethylamine, etc.). The inert solvent

includes lower halocarbon solvents (preferably dichloromethane, dichloroethane, or

chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), nitrile solvents
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woyenrsmhsssohydri de 10 NaBH4

MeOH : net hanol MgSO4 : magnesi um sul fate NaBH( OAc) 3

sodiumtri acet oxyborohydride NaBH3CN. : sodi um

sodi um bor ohydr i decTiedd05/006582
sodi um hydri de NaHCO3 : sodi um hydrogencarbonate NH3:
amoni a NH4Cl1 annnnlun1%ﬂ%oride 15 Pd/ C : pall adi um
carbon POC13 : phosphorﬂi hl oride SOC12 : thionyl

( Qlel%f)lkqu r\]tlrzlﬁe étc I %HII(Pe 58@8&% ﬁ?%fgr%%g 1%]1/_' Eﬁmet%{omangde etc.).

etra

g zgﬁ‘lzd&%ﬁf;a%ﬁgt o O Sn B
o e e

R@Eifgoﬂiéhfpblﬁ{u%t ranges fr&RLEBLLINI0 TORSI0RAL pretdably d¥86tl02CT0 40 °C.
rT.Fj%ltema'avely, the novel ester (E’) of the present invention can be obtained by
esterification via an acid chloride prepared from the carboxylic acid (C’) and a base in an
inert solvent. The base includes an alkali metal carbonate (preferably sodium carbonate or
potassium carbonate, etc.), an alkali metal hydrogencarbonate (preferably sodium
hydrogencarbonate or potassium hydrogencarbonate, etc.), an alkali hydroXide (preferably
sodium hydroxide or potassium hydroxide, etc.), a teﬁiaw amine (preferably N,N-
diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.), or an aromatic amine
(preferably pyridine, imidazole, poly-(4-vinylpyridine), etc.). The inert solvent includes
lower halocarbon solvents (preferably dichloromethane, dichloroethane, or chloroform,
etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), amide solvents (preferably
N,N-dimeth&lformamide, etc.), or aromatic solvents (preferably toluene or pyridine, etc.).
Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.
Alternatively, the novel pyrimidines (D’) and (E’) of the present invention are
directly synthesized from the pyrimidine core (C), which is synthesized in Scheme 1. This
coupling is performed with or without a base in an inert solvent. The base includes an
alkali metal carbonate (preferably sodium carbonate or potassium carbonate, etc.), an alkali
metal hydroxide (preferably sodium hydroxide, etc.), or a tertia;'y amine (preferably N,N-
diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.). The inert solvent
includes lower alkyl alcohol solvents (preferably methanol, ethanol, 2-propanol, or butanol,
etc.) or amide solvents (preferably N,N-dimethylformamide or 1-methyl-pyrrolidin-2-one,
etc.). Reaction temperature ranges from about 50 °C to 200 °C, preferably about 80 °C to

180 °C. Also this reaction can be carried out under microwave conditions.
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10

N -(cis-4-1[4-Brono-2-(trifluo ronet hoxy)benzyl ]
am no} cycl ohexyl)-N, N- di net hyl pyri m di ne-4, 6-di am ne

wdizbnstossshl ori de Step A: Synt hesi s of PCT/JP2005/006582

(6-chloro-pyrimdin-4-yl)-dinmethyl-amne. 10 To a

sol ution of 4,6-dichloro- 3ri m dine (10.0 g) in THE
(10 nL) were added iPr2 (10.4 g) and 50% aqueous
Me2NH (6.05 g). The m xture was stirred at anbi ent
tenperature for 28 hr and gplured into saturated
aqueous NaHCO3. The aqueoﬁ F'&S?e was extracted with
CHC13 (three tines).g The conmbined organic |ayer was
dried over MyS, filtered, and concentrated under
reduced pressure. WheNrédidue was suspended in Et 20.
15 -The preci pitatgll\ Cohl ect ed ba/ filtration, washed
with Et 20 and drfied Nind& d pressure to give
(6-chl oro-pyrimdin-4-yl)-dNethyl- ne (6.37 g). ESI
M me 157, M+, 1H NWR (300 MHz, CDCl1l3) 6 3.12 (s, 6
H),A6.41 (s, 1 H, 837 (sEN1 H). Step B: Synthesis
QN 0

N-(ci - Pk otrng~2-t ri f | uor onet hoxy- bét\ggﬁga}io-ncycl ohexane
-1,4- 2 G dPapfine. To a sol ution sf

(4- ami{fd- cyet ohexyl )-carbamc acid t

(6.72 g) in CHC13 (67 mL) were added

4- brono- 2-trifl uoronet hoxy- benzal dehyde (8.44 g),
acetic pacid (1.88 g).aand NaBH(OAc)3 (9.%7 g). The

rt-butyl ester

m xture|fas, stirred at dmblent, tenperaturg for 4 hr

and pour “nt o saturat ed” agueous NaHCOR3\ aqueous

I ayer laslextracteawth 25 CHCI3(t hreelt ises)a

conBined orani c Iayer Wi dried over Wysth, & \@\
filtrat(gpl, concentrated under reduced pressure, g~ COH

purified by flash chromatography (silica gel, (% %

Et OAc in hexane) to give

ReHBIT 4-dor ORp- 2-tri fl uor omet hoxy-benzyl am no) -

cycl gﬂl]\ﬂﬁar amc acid tert-bytyl &N, To a

sol ution ofRthe aQove material #3.00 G943 wo

2005/ 895357 PCT/ JP2005/ 006582 107 Et OAc (30 rriL) was
added 4 M hydrogen cfl oride in EtQAc (60 niL). The

m xture was stirre at zanmbi ent tenperature for 1 hr
and concentrated quer reduced pressure. The residue
was al kal i zed vviEhJ\s naf ueogls NaHCO3 and the
aqueous | ayer was extra®sed th k3 (seven tines).
The conbi ned organic | ayer B etNover MySO4,
filtered, 5 and concentratﬁ:ﬂ under reduced pressure to
give N-(cis-4-bronmo-2-trif br omet hoxy-

benzyl ) -cycl ohexane- 1,4-diamne (2.39 g). ESI M5 me
367, M'HNWR (300 MHz, ChRhipik 1.22-1.96 (m 8 H),
2.51-2.71 (m 1

The compounds of the invention and their synthesis are further illustrated by the

following examples. The following examples are provided to further define the invention
without, however, limiting the invention to the particulas of these examples. “Ambient
temperaturé_” as referred to in the following example is meant to indicate a temperature
’fallin;gr between 0 °C and 40 °C. The following compounds are named by Beilstein Auto
Nom Version 4.0, CS Chem Draw Ultra Version 7.0.1, CS Chem Draw Ultra Version 6.0.2,

CS Chem Draw Ultra Version 6.0, or ACD Name Version 7.0.
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H, 2.87-3.13 (m 1 H), 3.74 (brs, 2 H, 7.28-7.50 (m
3 H. Step C Synthesis of N -(cis-4-{[4-bronp-2 10

woORo6sfobsasr onet hoxy) benzyl | am no} cycl ohexyl ) - N, Redipmbrgocss2

| pyri m di ne-4, 6-di am ne dihydrochloride. A mxture

of N-(ci s-4-bronmp-2-trifl uczwrret hoxy- benzyl ) - cycl ohexan
e-1,4- diamne (466 nyg),

(6-chl -.oyr i m di - = di - am d
et nyl R Tl i kil SRl pAHL IR BEoREHes o8,
Bfanplesdars §&4ofiwd: ube. The mixture was poured into 15
sat urat ed aqueous NaHCO3 and the aqueous |ayer was
extracted with CHCL3 (three tinmes). The conbi ned
organi c |layer was dried over MgSO4, filtered,

conc et NMre Oprotf Qiicléae thd gt rd@mﬁ&u;Feetrmd purified by
flash chromatography (NHsilica gel, 50% EtQAc in
hexanAc@Hd acsiclatida gel, 5' o MeOH in CHCL3) to give

N -(cis-4-{[4-brono-2 ,

(t ri f ABGT camabipbaryo) ressury khearitah @hoytidnohexyl ) - N, N- di et hy
| pyrimdine-4,6-diamne. To a 20 solution of the

abov e(Brgh.Or:idatertiany-Butgiaticaftonatt) was added 4 M hydrogen
chloride in EtOAc (10 nL). The m xture was stirred at
anbi eBuLi:dupyblEiwit e for' | hr and concentrated under
reduced pressure. The residue was suspended in Et20
(20 nPYOHRSuerl suspension was stirred at anbient
tenpegst_urebgor 4 hr. The precipitate was col |l ected by
filtrat? o °W48Red with Et 20, and dried under reduced
press t. ' -(eis-4-{[4-brono-2 2 5

(trif %6%336%8'?(%%9%8%% am no}cycl ohexyl ) - N, N-di net hy
| pyri pigdneaidnSof@gidne di hydrochloride (67 ng). ESI
MS nfe 488,. M (free) + H+ 1H NWR (300 MHz, CDC13) 8
1. 64- ¢H8Y, :(chlorofortd . 1.96- 2.34 (m 8 H3), 2.98-3.44
(m 8H, 4.27 (s, 2 H, 7.40-7.59 (m 3 H), 8.06-8.24
(m 2CH)cheM@aPidRi24t95357 PCT/ JP2005/ 006582 108
Exanple 2 N-(cis-4-{[6-(D nethyl am no)pyri m di n-4-yl]
am noPEME] dittdorgingthdhed- di f| uor obenzam de hydrochl ori de
5 Step A. Synthesis of

(ci s- BIEA 1disgprapyiethylemine- phenyl ) - net hanoyl | - ani no} - cyc
Iohexisla%ﬁ- carbamic acid tert-butyl ester. To a

sol ut Qf dimethylfuHexids o- benzoi ¢ acid (4.10 g) and

et o EPEOR g e SEh g ARt ar bR
HOBt - i_lzzgecQgh%}liz%%dn and EDC-HC1 (4.97 g). The m xture
was stirted at’"&ient tenperature for

ESI : electrospray ionization

Et;N : triethylamine

Et,O : diethyl ether

EtOAc : acetic acid ethyl ester

EtOH : ethanol

FAB : fast atom bombardment

HOBt-H,O : 1-hydroxybenzotriazole hydrate
H,S0, : sulfuric acid

HCI : hydrogen chloride
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woeopgavstsare for 10 mn.

10 17 hr. To the reaction m xture was added water (200
nm.) and the suspension was stirred at anbient

by filtration, washed wth H20 and EtOH, and dried at
80 C under reduced pressure to give (cis-4-f [ 1

- (3, 4- 105

di fl ugr.0-.phenyl ) - met hanoyl ] - am no} - cycl ohexyl ) - car bam
c acig;‘(st‘e‘?cfp-mc%’t‘%)l ester (5.20 g). ESI MSme 377, M
+ Na i tl,\/clﬁisgsgo e%ami(%mls) S1.45 (s, 9 H,

1, 53- FrOWt (QsOFoRActfldmine™c675 24" (m 1 H), 4.00-4.16

| 4 50- 1 H), 5.95-6.09 1H),
gmls-@%’s%?%gs“%“%&°(‘%43-;?es (m 2 H).('gt ep 0

Synt heRin Oflimethylamj A
N-(cis-4- amlnmg- gﬁrglmghexyl )-3,4-difluoro-benzam de. A

sol ut VRRHOF methylamine _
(cis-4-{[1-(3,4-difluoro-phenyl)-nethanoyl]-am no}-cyc
| ohexyleDH Gautthaol ¢ acid tert-butyl ester (5.20 g) in
Et OAc (52 nlL) was cooled on an ice-bath and 4 20 M
hy dr oyR80¢ hihadneden suifatet OAC (104 nl) was added. The

m xture was stirred at anmbient tenperature for 1 hr
and cdaBE@AQ] :eddiun tecetpetioobrdrgeessur e. The resi due
was dissolved in 1 Maqueous NaOH and the aqueous

| ay er NaaH:(@kt soditmesyiangperahydridd3 (t hree tines). The
conmbi ned organic |layer was dried over MgSO4, filtered,
conceNePHt eqdiymderohydideiced pressure, and dried at 60
C under_reduced pressure to give

N- (ci y{"ﬁ é‘fﬁ‘%g’é‘{})@? ohexyl) 2 5 3, 4-difl uoro-benzani de
(3.00 ESI M5 .nle 255 + H, NVR (300 MHz, CDC13)
651 ndogh PHumYRPeTFabNsie g9” (5 H), 2. 94-3.06

' | D, -4.20 1 H), 6.01-6.18 1H,
(m I?I%Ga'?“r}]%? (m H) (m H)

7.13- H, 7.43-7.50 (m 1 H), 7.57-7.67 (m
1 H . N\ARAARM AR ah@CT/ JP2005/ 006582 109 Step C
Synt hesi s of

N- (ci pd/-:{phfdiusht e9BohY| am no) pyri m di n-4-yl ] am no}cycl o
hexyl)- 3, 4-difl uorobenzam de hydrochloride. To a

sol ut POGL;0bhosphoryl chloride '

N-(ci s-4-am no-cycl ohexyl )-3, 4-di f| uor o- benzam de (442
ng) WAShaddeny! chloride '
(6-chloro-pyrimdin-4-yl)-dinmethyl-am ne obtained-in
step KFéfitr@;@FﬂﬁF%‘CIGIQZSO 5 nmg). The mixture was
stirred at 180C for 8 hr in a sealed tube. To the

mi xt ur BEERErabyfraR at ur at ed aqueous NaHCCB and t he

aqueo layer was, extracted with CHC13 (three tines).
The cg?%i tf%@'l?f‘ry&aémnéf‘ihg\%? was dried over MySO4,

filte .G .rated under reduced pressure, and
pur i f?ggrzb%g?ﬁ%ﬁiw chr omat ography (NH-silica gel, 33%

to 50%5}@)&(: in hexane and silica gel, 3% MeCH in
CHCI3) to give N-(cis-4-{[6 10
(di meyhyb@ndino) pyri m di n-4-yl ] arni no}cycl ohexyl) -3, 4-d
i fl uorobenzam de. To a sol ution

t : triplet

q : qualtet
dd : doublet doublet
dt : doublet triplet

ddd : doublet doublet doublet

The precipitate was ceCrar10es006582
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of the above material in EtOAc (10 nL) was added 4 M
hydrogen chloride in EtQAc (0.2 nL). The m xture was
webnoosrestsat anbi ent tenperature for 1 hr and PCT/JP2005/006582
concentrated under reduced pressure. The residue was
suspended in Et20 (20 nl) $€d t he suspensi on was
stirred at anbient tenper% re for 4 hr. The
preC| collected by filtration, washed 15
%%ﬁiwgﬁérled at 70C under reduced pressure to
gi ve 4-{[6
.(dlnéﬁ? c(‘ﬂtﬁlno)pyrlm'din 4-yl]am no} cycl ohexyl ) -3, 4-d
fIuognQ%mgﬁgbgﬁmﬁydrochlor|de (99 ng). ESI MS nme
398, M (free) +Na+; 'H NMR (300 MHz, CDCl1l3) S
1. 6912 4%rfzm 8 H), 3.00- 3.42 (m 6 H, 3.69-3.81 (m
Il H, 4.03-4.22 (m 1 H, 526 (s, 1 H, 6.66-6.80 (m
1H, 20 7.13-7.26 (m 1 H), 7.51-7.62 (m 1 H),
7.68-7.80 (m | H, 801 (s, 1 H, 8.68-8.91 (m 1
Exfmplsl 84-14.09 (m 1 H). Exanple 3
N-[cis-4-({[6-(D nmethyl am no) pyri m di n-4-yl ] am no}
Nl‘fﬁtin-yﬂ-{I@?cd)mhéa(yﬁi]uozometmfﬂbﬁmllﬁmioﬁemmmb-l\’,i\’-
hydrochl oride Step Synt hesi s of
dm@ymynlydﬂ'm%ﬁe‘ilhwﬂe dserdayide- car bani ¢ aci d
tert- bUtéﬁ ester. A suspension_of cis-4-am

S¥eﬁoAb§¥ﬂt %ﬁ%&'&?@oﬂ@yrm@ma%md(whylmm% MeOH (2. 45

T. Thio
~ddedt e Speat %ﬁéchlﬂr&mwgfﬁégl%gfbgﬁ? bi3Bsky Vel a3
mﬁ?ﬁ&*’@%ﬁé&’@%’%é uedMENHIE B8R TR AR tpsr%gxgg% Blatofont
t

tegig\é(?a W §§(?§du i @ sacgr%*eéﬁ g@%ﬁfg%l-ﬁ%t hy eg ﬁ%ﬁs | §er was
ema)ctéﬂ"\%tk( 6161, 2B rde 418259 )ThS LGRRRI of&nik- lay-Eh@a:mir)féd«Uv@r N@§O4,
stirred at -anbient tenperature for 5 hr and poured
filtéred, malcoficenifited @fotodied pysSireVdsie RXiEVisatispéntiéd i Et,0.
CHC13 (three tines). The conbi ned organic | ayer was

Thi pedtipitate walh@dted by Fittratiore thashed euith EnOraatl dd edinatier reduced
reduced pressure, and purified by flash chronat ography
pies$urE tpgitre(S;chlapHodmidio-4 04 ivkedil-pminekE1 BY). t o gi ve a

col orless oil %i31 %% To a suspensi on coaol
ESFMS mf L Mu B AR (B Ha LG 03 17 (s (hHEtSZ’cl)(f 71 1), E)37 (S 1
Hgas added a solution of the above oil (530.9 g) in

20 (5.3 L) below 0 C. The resulting suspension was

iy L e oA Bemiee PR b § el dfronsst 4

g, and filtrated through a pad of celite. The
trate was dried over MySO4, filtrated, and

C 0 NCefy § &i&fbn'op @@Jmnh@@ &1‘3 &QI &3Sl Sacid Qﬁ-bﬁfﬁ chtB (b3b %) in
was suspended in hexane

CHC1; (67 mL) were added 4-bromo- 2;tr1fluoromethoxy -benzaldehyde (8.44 g), acetic

acid (1.88 g), and NaBH(OAc); (9.97 g). The mixture was stirred at ambient temperature

for 4 hr and poured into saturated aqueous NaHCO;. The aqueous layer was extracted with

CHC; (three times). The combined organic layer was dried over MgSQ,, filtrated,

concentrated under reduced pressure, and purified by flash chromatography (silica gel,

33% EtOAc in hexane) to give [cis-4-(4-bromo-2-trifluoromethoxy-benzylamino)-

cyclohexyl]-carbamic acid tert-butyl ester. To a solution of the above material (3.00 g) in
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m.), filtrated, washed wi th hexane, and dried under
reduced pressure to give (cis-4-

woydrsaryaset hyl - cycl ohexyl ) -carbam ¢ acid tert - baryP2005/006582
ester (301 g). 15 ESI Ms me 252 M +Na ; 1H NMR (300
MHz, CDC13) 61.16-1.36(rrh 1.45 (s, 9 H)
152177(m 7 H) 351 7J-62I—|z 2H),

EE(?ACS(B gﬁzgl) Was §Qd' % % %Hlér;rqode o, ﬁgﬁﬁ)( LIE Xy 'x?urg (vas
B A B e
résﬁi'hé wquébklallz%ﬁm satathe@]aZue%uQﬂIaH@Oﬂﬂg tl(e%ﬁ@eoﬁ&-iayéﬁ'v@s extracted

ded triphenyl phosphi ne .2 g) and phthalinmnde

V\Kltjl:bH@h GBevEUGRRAR ST BéQJoMlbmHFS ﬁlﬂ& Wolyérl v dEBRENM S0, Wafered,
cool ed on an ice-bath and 4£@bd|ethyl

aRd @itpffbdiniatreduced predstie ie giv S 8- (Bis-HibroneB-triftict@smaedy- 1
hr. The m xture was stirred at anbient tenperature
bérayl)-2ydoblenase-1 daliumeing (2289e). under reduced pressure, and
purified by flash chromatography (silica gel, 33%

ES1 @8an/¢ 3 6AMEE)NVB (300 Ha, OPCE)E 5231-1.86 (16 1), 2551-2.71 (m, 1
suspensi on of the above solid (27.5 g) in EtOH (275
HH 2853 dadbH).Bydr(bsi hED. Ay8riatldm, 5D.76 ¢g). The mixture
was stirred at reflux for 2.25 hr, cooled to anbi ent
Steprf Synithesis, oféfr&as-éﬁwcmw ed under reduced pr essur e.

ec t eo m
e T R R N AR CH IR e
th t WO 2005/ 095357
dﬂ%ﬁfﬁﬁ&%ﬁ%?gOGESE hqis%he conmbi ned organi c | ayer was
dri e% @Yﬁﬁre'\@ﬁ%ts—dr rtntn{) Qttﬁﬂuorglﬂgrh ﬁi}i){ﬁ&l@ﬂe%g 4.

redu pressure 0 a solution of "the abdve resi

 diahifet6S nle? (5- c%)o-%ﬁﬁm@lqdleﬂ) dﬁrfeﬂ@f—ﬂﬁllnél{m@ b 8ana4:tl'?')ene

The resulting sol ution was cooled to 0 C and

gBtolas mpyadcktined avwefbuxGor Ahein AisedldditebeVdSe MitiifeSths pbured into
anbi ent tenperature for 16 hr and poured 5 into

satathed afieebuatjuHOOs adathiCagicousgyeaoyassaxtractddayidy CHES; (three times).
extracted with CHCL3 (three tines). The conbi ned

Toe gantiine=d erngaric lager whsideied ovee MehEsGAtereflj congentrasgd under reduced
concentrated under reduced pressure, and Eurlfled by

PresaiEdh angh puaddy lapnghromatpgranhy gNF-sil sl T% EHO &ri fs?fane and

s{l@r &, zr%@g?%wbqvea}ts&wmlm HSPRYPF: oyl ohexyl ] - car

RSP oo T o JB Rhe  FRirovefaist G, To
uwrwghu ‘%@é mg%%ﬁ% Et(g‘AcA'% r&kfé%(agazed 4 %y?ﬁ%éqo l‘ﬂgrlde‘?n

' E@OK@%O %ﬁ? 1D ml;:tuw was%tlggd z(tscrmb%nmmpf%atgrz T 138 dnflcomentrated

Synt hesi s of

uﬁ@eltr %Pécémple@uey Tho RexME WhedubpendediA ERBMEMBFA BE B&pnsion
weai strerred at ambient temperature for 4 hr. The precipitate was collected by filtration,
washed with Et,O, and dried under reduced pressure to give N*~(cis-4-{[ 4-bromo-2-
(trifluoromethoxy)benzyl]amino} cyclohexyl)-N,N-dimethylpyrimidine-4,6-diamine
dihydrochlorxide (67 mg).

ESIMS m/e 488, M (free) + H'; '"H NMR (300 MHz, CDCl;) § 1.64-1.86 (m, 2 H), 1.96-

2.34 (m, 8 HI), 2.98-3.44 (m, 8 H), 4.27 (s, 2 H), 7.40-7.59 (m, 3 H), 8.06-8.24 (m, 2 H).
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To a solution of
[ cis-4-(benzyl oxycar bonyl am no- net hyl ) - cycl ohexyl ] - car
woamism9sish acid tert-butyl ester (12.9 g) in EPOMPL0LR606582
nm.) was added 4 M hydrogen chloride in EtOAc (129
m.). The m xture was stlr{]§ at anbi ent tenperature
for 3 hr, filtrated, & with Et OAc, and dried
under reduced pressure. To the residue was added
sat urat ed aqueous NaHCO3. The aqueous | ayer vas
E?&Sﬁ%l@ﬁt ed with CHC13 (five times). The conbi ned
organic |ayer was dried over MgSO4, filtrated,

NSERSES Lt Rl HRASTo) bAHHRE1 SRS o Rexy - O | o0

duced” pressSlure to giv

diffibsobén2thiae hedsdcpidgnay! met hyl ) - carbam c acid benzyl

ester (8.88 g). ESI Ms me 263, M+ H+; 1H NMR (300

SidpZa: SEhGledis 05(c3s-43@['13(3 Qallﬂiﬁro-%hkﬁy,l) Aeifnad1]2miqo)-cycBoldkyl)-

5.12 (brs, 3 H), 6 (s, 5S. Step D Synthesis of

cirbhmicte(® refsblith] esfuro benzoyl am no) - cycl ohexyl net hyl ] -

25 carbam c acid benzyl ester. To a solution of

(ci sTdaaniution of/#-difBryd-teprdiyicid Ealliza mdlcadtahibeepolbhexyl)-

ester (2.00 gz in CHO 3 (16 nL) were added Et3N (2.23

caxtamlamid Jertrbty Kk ¢sten (00D BMF @pmbp wgee addedA:N @ mip), HOBt-
xture was stirred at anbi ent

th@ ﬁ%ﬂa’r@t awé%PSquwH? gbn@ewwwwﬁ%@sP@@s@seznperature for
CT/ 005/ 006582 11 NaHCC3

e Ti)cfﬁ«‘e B‘Tj‘gt“?“a\‘i}’é?“f?/\&%s et et et oy USEQR%?%%%E‘S Stirred

oA a1 ane ey arar Pl Bl e

“?‘ﬂn%& Gid et g SEFLT LRSS Egd&éé" ﬁ&gtﬂ%ﬁ’%ﬁﬁ Eatite
ffﬁbl% p‘i]iet()?’l %e%aﬁ&%fp&gmg?-@fclmkﬁﬂla%105ac1d tert-butyl ester (5 2§) g).

cycl ohexy net hyl’] - carbam ¢ acid benzyl ester (2.6
EEBMSMBe B2, M25Na VI NNIR RVI8 MBE QD¢ .5 1003C, 3)H)S1.53-1. 95 (m, 8
1.22-1.44Ff m 2 H, 1.57-1.88 (m 6 H), 3.07-3.25
H)J8.6023. 1) (m4l A8-4402814 (@, 1 H)H).50-4.6F 8n,4L 1935.05/6.02 () | D, 1.05-
(s, 2 H, 6.02-6.24 (m 1 H, 7.13-7.39 (m 6 H,
T2843; THRZ7 41Y.68 ()2 HY. 58-7.68 (m 1 H). Step E

Synt hesi s of N-(cis-4-am nonet hyl - £cl ohexyl)-3, 4-d

Stefpi Bi Sy nthrgsis o8 A @é-4-aminpyglobkesy DSy o vro-benzamlde

Bt o%k%%ﬁ@foﬁ& BIAIRET M?g@%&zﬁ-
R S 2T A e R

1\§ ﬁ Jr] ! ‘en y?x?or@e 1 Xt l%'tb L* \Lf:gsragae%d J%Q E,%H&Jé was Bﬂgg gi ambient
?% concentra '3 uced pressure,
e

in 1 M aqueous NaOH and the aqueous layer was extracted with CHCl; (three times). The
combined organic layer was dried over MgSQy, filtered, cqncentrated under reduced
pressure, and dried at 60 °C under reduced‘pressure 1o give N-(cz's-4-amino—cyclohex&l)—
3,4-difluoro-benzamide (3.00 g).

‘ESI MS m/e 255, M + H' ; '"H NMR (300 MHz, CDCl;) § 1.15-1.52 (m, 3 H), 1 .59-1.89
(m, 5 H), 2.94-3.06 (m, 1 H), 4.06-4.20 (m, 1 H), 6.01-6.18 (m, 1 H), 7.13-7.26 (m, 1 H),

7.43-7.50 (m, 1 H), 7.57-7.67 (m, 1 H).
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15 silica gel, 1% MeOH in CHC13) to give
N- (ci s-4-am nonet hyl - cycl ohexyl ) -3, 4-di fl uoro-

woensanssde (1.43 g). ESI M5 me 269, M+ H, ' HrOMRP{08HW6582

MHz, CDC13) 6113186(m 9 H, 2.64 (d, J= 6.5 Hz,
2 H, 4.16-4.28 (m 1 H), 6.09-6.30 (m 1 H),
7.15-7.27 (m 1 H), 7.46- %3(m1H)758-767(m

Sﬁ?" Sy B N AT e ety pipgieplgheny-
ﬁé{&&,ﬁé{ﬁb,ﬁ[}ﬁﬁ ,]ocﬁloé} £i f1 uor obenzani de

rocLl ori de 0 a so uti on of

N' a So l a l J- ai
" g c;r% 4 nnggm%eam Sl @b@géss!y{a) 3%- dxﬂda)rt) veRbaRReRaARLd

wabaddel g- aﬂdw@ymﬂinm_@ydxmem;/l 1Hé’bbtﬁﬁ@drlﬁ sﬁph%f%ﬁﬂnﬁl@l (250
step A of exanple The m xture was heated

mgh BhethixfupdWwRasstifyd it N B9 ok 8t in2bsel2DGbd. OTo 1RO mittiire whOadded
the m xture was added saturated aqueous NaHCO3 and t he

s@apaed aqueotsayATCwasd et dqaadue thyet Wiz efdricled wWithhTId€]; (thige simes).
The conbi ned organic |ayer was dried over MS04,

Thé tambanedorgapivigyernvasadnisl ayaddeSO s fiitered] cprcestsaiedeyndenreduced
purified by nedi um pressure ui d chromat ogr aphy

p(elsaqres pird mvalﬁgfbby flplp g xomag@sapky @Ng-Silﬁa el xBieto 0% BOAs in

4 WD 2005/ 095357 PCT/ JP2005/ 006582 113 ({
hf’@“f( wdrfétcw?la%rﬁ AEPBY i G shtogive N6 hold- met hyl ) cycl oh

G sla%a@@?’p&ll i e R A eh&?a?a@laﬁaon

oE DL S8R 407 s B R g o2
rdrffg?‘iiﬁe h ?Uﬂ&@%t Eﬁgf&%{“ﬁﬁj'ﬁé&ﬁp“%g k27 hPhnd e rﬁgg‘gt\éc?under

er|a stirred at a

R ki o RSSO B0 5o,

stirdWE Rebipit@SSperAurd g ke The petipitfte s doflected by filtration, washed
(di met hyl am no) pyri m di n-4-yl ] am no}
with#t,Ky hdode el et %G irde3 rébiudéd pressure e gizaMi(de-4-{[6-
hydrochl oride (106 ng). ESI Ms nie 390, M (free) + H+;
(ditethpvRm{re g rividin-4-0PomiR) cBlohe@l)-2.4-Hifluprpbeigatdjde Igdi@ehloride
10 3.46 (m 8 H, 4.40-4.61 (m 1 H, 518 (s, 1 H),
(9ng|)735( m 2H), 7.83-8.09 (m 3 H, 8.79-9.14

N MSaE P98 5 BREDS Net APMRMR 39V TR L 69 P ch B3 |
3%{22’(}%}1@3@3’3‘ Qels(fns1 - 12085l wor pRsnzAm 4 ,hy gk 9G0kQr | Ag
il {4 L0 R0 REFRA AT Pho TS L MM

H), 13.84-14.09 (m, 1 H).

Example 3

N-[cis-4-({]|6-(Dimethylamino)pyrimidin-4-ylJamino}methyl)cyclohexyl}-3,4-

difluorobenzamide hydrochloride

Step A: Synthesis of (cis-4-hydroxymethyl-cyclohexyl)-carbamic acid tert-butyl ester.
A suspension of cis-4-am ino-cyclohexanecarboxylic acid (244 g) in MeOH (2.45

L) was cooled to -8 °C. Thionyl chloride (45.0 mL) was added dropwise. The mixture was
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woaod3anss7 acid tent-butyl

carbam c acid tert-butyl ester. To a solution of

[cis-4-.(benzyl oxycarbonyl am no-rrl et hyl)-cycl ohexyl] -
ester obtained in sPep/IBR00$/006582
exanple 3 (5.00 g) in MeOH (50 nL) was added 20 10%

“Pd/ C (500 ng). The m'xturi s stirred at anbi ent

terrperature under hydroge t mosphere for 84 hr,

St S DR 2oPRY Pl o e ddegr%(@&c%@tgge?shr#o gigea

ress re

f dded
%?%‘ﬁ&l‘i(ﬁ rT(())% qupQ:?sxd?\S) T %of! V? u gﬁgl-@%ieé r%sg 03 P Ek%'fe orl ?2 88
tﬂéthﬂ{lﬁ}nﬂ;é'@gﬁ mi,; GhdBloc 2-8'@09 Q}j@&%é&%ﬁv%sl" @%1§ﬁ%£tstmed at

nbi ent tenperature or 12 e m xture was

aﬂ@%ﬂteﬁ?dr&tﬁx%tf@@ 1 2nAPdaRH Sntdaek 8RN udolS1a5& %@ H}&racted with
‘| ayer was extracted with CHC13 (three tines).
- CHCIb{tirectingsy altie CothBYRE oY@sicdiyet tadaresd oMt A0, f mtrtuea,ed
concentrated under reduced pressure, and purified by
creathuardumdesetdueed presHuet, ald mirdicd by 8ashych{oddtogtdphe@iligeksl,
50% EtOAc in hexane) to give
GH(Istodl0f(MeQH di R to Hirnz oglbdess oit (531 mpt Foyd Juspepsibrotveled at
| '} WO 2005/ 095357 PCT/ JP2005/ 006582 114 carbamic acid
ﬂe@ of M@vwlaluesmt@r hs(dgld@w @; 2) BB - evaaddedN) sohitian of the

19-1.81 16 H), 3.33-3.43
aé)ﬁxfe 021 (%O 9 2 nsgt_z@ (5;@ I()rheloy_v q_iSC ﬁlegﬁn]@mg 3usemsm]3 v\m stirred at

7. 46-

afle?}lt tel:?pegzg}Sr? f%rgZ ]'( hf np_liyturqswgcég'e%on g%/xﬁ? h@é’l qélerézped Wl(th cold
vlle\éjtér, a ti ﬂra%mthr?uggl%c lqc{] o%&lltge H;]Q/ ﬁ lrate 'was grlefcf ol'lv(e)rr l&g?&;, ﬁﬁrrzﬂeg

blsupbd b LA gsneond el TELY dasiigh hresbo

am c acl ter utyI

' rﬁL%5ﬁmat)ed Washed W@ Redatd, Hydj([rﬂeg%ﬂder‘;mugéd Iﬁi@ssﬁrg ti¢hEis 435

5. he m xture was stirred at anbi ent t enper at ur e

}fy@ﬁoxﬂxﬁetﬁyﬂ-cﬁmﬂleﬂﬂ)ﬂé‘a@ﬂhﬁ&taﬁﬂ terpBety 1 ésesl@oeg).pressure. The

resi due was dissolved in 1 Maqueous NaOH 10 and the

B vESoru’s 2623 et Natis HeNIMR (300 0V, DMHG1B1 6 1.56 @6 2tH)Ne4) (s, 9

The conbi ned organic |ayer was dried over MySO4,

H)L |.63-aFedn, 7dbngehtd atea2 bzd2 H).3etfubed! H).ds0u82 (ol ghve
N-(ci s-

S4elaﬁ1 Yyathesis PHﬁ'éaé;ﬂbﬁemW)ca@mpyhmq:meﬁwbwzlaw&mu-cmaw

_% !\l/srrie 269, M+ H+ 1H NWR (300 WHz, CDC 3) 8

dfeﬂ“%' S5 9 H); 2.93-3.08 (m 1 H), 3.32-3.42 (m

7 48 ’T-P aggl:!i 1?% &Q%"ﬁ hyfiré%me@i" ?y%fﬂlg%rbang{%cbd tért-butyl ester
BITUER SRS S S PO Byt
@X&E&%Oﬁllﬁr'f}@efesultm g suspension was cooled on an ice-bath and 40% diethyl
az;)dicarboxylate in toluene (33 .6 mL) was added over 1 hr. The mixture was stirred at
ambient temperature for 2.5 days, concentrated under reduced pressure, and purified by
flash chromatograbhy (silica ge1, 33% EtOAc in hexane) to give a white solid. To a
suspension of the above solid‘ (27.5 g) in EtOH t275 mL) was added hydrazine hydrate
(5.76 g). The mixture was stirred at reflux for 2.25 hr, cooled to ambient temﬁerature, and
concentrated under reduced pressure. The precipitate was dissolved in 10% aqueous

sodium hydroxide (350 mL). T'he aqueous layer was extracted with CHCI; (three times).
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To a solution of

N- (ci s-4-am no-cycl ohexyl net hyl ) - 3, 4-di fl uor o- benzam d
We 200569535mg) in BuOH (1 m.) was added PCT/JP2005/006582

(6-chloro-pyrimdin-4-yl)-dinmethyl-armine obtained in

20 step A of exanple 1 (250 ng). The m xture was

heated in a m crovvave sthe& zer at 220C for 20 mn.

Tl%%cgmlglnegn 8%%&5 ag%’/rva v?as r e V)%'E @g%%)g, of‘algrat{:%u %%{%n&@d
re% 2@1)655{11};}’] %O%%gﬁh&le(% tl?er a%%‘w rési élg dCeIer@l? é WhSGlded

concentrate pressure,

trz?{al\&aa Cid.52 &ihygmrtfaﬁ E}és%oolle& B4 ¢ aqlnrszmg)%@y

i'ca e % 50% I'n hexane) to give

acﬂéc[ beddve s AC. 2’Ehe mixture was stirred at amblent temperature for 16 hr and poured
{[6- (di met hyl am no) pyri m di n-4-yl]am no}cycl ohexyl) net

infysaturafoddg ot NOHOLE NBtR Al 6kBus laY6r WaseRtrabidOWitOEHT ethree
above material in EtOAc (10 nL) was added 4 M hydrogen

tiféH). OThetb@mibihed Gighd€ laf €. was dHgd oidd@MgBOK] flltratedacdnhiratédghder

at anbient tenperature for 30 mn and concentrated

- rethnelé pressechyarelchupifiebisufiash cikosate gepby Gilicafzel, P Me3H duSCly)

Et20 (12 nlL) was WD 2005/ 095357 PCT/ JP2005/ 006582 115
toggtiver ¢ie-d-(benzelptyicenhonylamnipe mathyd ecyt hexylarbatieacid ters-butyl

preci pitate was collected by filtration, washed with
GSETQ?é3 @nd dried at 70C under reduced pressure to give

i W e TS BRETL T 00 A
%@aﬁs b Ry 0 A i
BE A SDG R 52 LW

Stkﬁ) e Syﬂtﬁes@s fj(gis-g %nﬁﬁﬁ-cﬁldﬂ)&xyl@ém @dl‘ﬁal;llQ: acid benzyl ester.

(ci Di net hyl'am no) - 2- net hyl pyri m di n-4-yl ] a

i no) T@yg&ﬁmﬁwt&m zﬁ(lfémmxmmgmmaamedﬁﬂwromnQaﬂbd.alc
Step A: Synthesis of 4,6-dichloro-2-nethyl-pyrimdine.

adid BLHRBMNSIt@1209 g)¥dn iEEbAn:yde@mLp Riad iadded 4, M-hgtdoken lbride i)
in POC13 (162 nm.) was stirred at reflux for 4 hr and

E€hal (2P mb). a%indmmretvm]s@mitauarabieﬁhenmmtum for dvlis fiketaded
into 15 ice water (3 L): The aqueous |ayer was

wasted with Etpfw @uni drjiactuader radueed pressws) ToTirerctiduepas ééded
organic la was dried over MgSOH4, filtrat eq

AL HUPRHs Gk BT %@aﬁﬂs‘é&ng%wréctf%wﬂb ;98 fmes).

le_%@m%L lOIQgrgf?lRI gr‘(e\%%oirlﬁ}géver @ggfg) %Zédﬁn?%&ratgé Hj'\@r ;Fd%d
p{e%s’u{:eh:f 'Epdge% un({%f) Plagvce res %) W% ()/1S <4- egnmo c%cl?hex?(nmethyl)
carbamic acid benzyl ester (8.88 g).
ESI MS m/e 263, M+ H"; 'H NMR (300 MHz, CDCl;) 8 1.36-1.98 (m, 9 H), 2.96-3.32 (m,
3 H), 5.12 (brs, 3 H), 7.36 (s, 5 H).
Step D: Synthesis of [cis-4-(3,4-difluoro-benzoylamino)-cyclohexylmethyl}-
carbamic acid benzyl ester.

To a solution of (cis-4-amino-cyclohexy Imethyl)-carbamic acid benzyl ester (2.00
g) in CHCl; (lé mL) were added Et;N (2.23 mL>) and 3,4-difluoro-benzoyl chloride (1.48

g) in CHCl; (4 mL). The mixture was stirred at ambient temperature for 12 hr and poured
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20 To a solution of 4,6-dichloro-2-nethyl-pyrimdine
(11.1 g) in THE (110 nL) were added iPr2NEt (14.2 nl)
wandsposssaqueous Me2NH (8.5 mL). The m xture WRET/JP2005/006582
stirred at anbient tenperature for 2 hr. To the
m xture was added 5096aqﬁ§2us Me2NH (3.5 nL) and
stirred at anbi ent tenpe ure for 7 hr and

R Py IRLERE IR Bkt L
ye &hw@&nﬁagd;o@%hﬁq J%ﬁwxy dia @é? ba,*m%g%& 6§lsﬁéatrate1mder

conblned or gani er was dried over

rddubdd &6hre, 2R PEETRH bR R Giuk AR BElHE aﬁloﬂ)fa h$ (Nﬁl Rffica gel
5 SRR

dried under reduced pressure to give (

20%B6150% BYDA &inteRméy 16! R Mhrﬂ@morb@ A ESI
e 17 e RmE ﬁ}wvl?e% S i éﬂa&ngﬁg (s, 5

cydlohe By ImdByl{-SarbSniclhcid Gerﬁﬁl et @Qﬁ%ﬁ 0 9 5357
PCT/ JP2005/ 006582 116 (s, 1 H). Step C. Synthesis of
EBE MSing/e 42, M3 (HINVER (390 MHAODER) Sreehy Uk, QiH)j h5741.88 (m, 6
yl ] am no) cycl ohexyl) -3, 4-di fl uor obenzam de
H),),B@mokm @r,i2d®, 478488 ¢l UH), 6784193 (m, 1 H), 5.10 (s, 2 H), 6.02-6.24 (m,
N- (ci s-4-am no-cycl ohexy I% 3, 4-di fl uor o- benzam de
1éﬁi7al3n'éél9 {r, 6 1), §14éﬁ 58 (l@a‘l kaﬁWéS;‘m( 482-ng) in BuCH (1
was added &6 chl or o- Y m di n- .
SEFP;ﬁ )Symhﬁ%'% AiAV- ‘é(ﬁ‘i‘ﬁé‘"("!%"ﬁ'rﬁwomﬁﬂ -Aehsth Mugrozbenzamidec

For 3 eapiiong) [?z K ity S PhrRies P et
{\? E% K eﬂgt%b 8HE% e) dwaswggedel)é% I?dgye @6%§P dﬁ%’“‘“

way &frreygtsangler% 'telir%%ﬁtu%j ndg I%Q(I:r{ %&‘18%&1&@ %1{ 8d lﬁ'd Hhe q’u}gure was

pressure, Url pressure |i

fightaMRb RGN AR | EéN'Fé‘ §6dcérﬁ@te@ ﬁxllder red 6 hR 2B %0 4l %‘?ﬁéd’by

}- hexane) to give

ik Fesdurt [iGuill @hroRbldylapyl (NO)-silZcalgel Dylte N 7VOEDIAR-iA hatahasad
ino cyclohexyl)-3,4-difluorobenzam de. To a solution
sitita gelhd YaMeO imaHEN) & givaWV-EisPaminpthethyiic)yclot@sy1n6,detiflubrdv
hydrogen chloride in EtOQAc (0.2 nmL). The m xture was
bgrzpmidel-4% glanbi ent  tenperature for 1 hr and
concentrated under reduced pressure. A suspension of

EShMS e pofs & 1315 MR HA GGl 513k r8edma? Hardteldt/ =
0 rec |tat was col | ect

Sy £ vl (e 0P o 30, Tdgd 24 g 1§65 (. 1

gp r ﬁ@%ﬁ %g pressure to give N—(CIS 4- {
}#’-§%| 3 M no) - 2- nethylpyrinidin 4-yl ] am no}
X%\}S‘ﬁyi __g ? E{ chl ori de (325

S%') ;S0 i (e ﬁﬁam% HR (300 Miz

y%ﬁ?méhﬁ)t@%’ogex@ﬁ iémhﬂﬁo:ldi)enzgm% hydrochloride.

To a solution of N-(cis-4-aminomethyl-cyclohexyl)-3,4—difluoro-benzamide (373
mg) in BuOH (1 mL) was added (6-chloro-pyrimidin-4-yl)-dimethyl-amine obtained in
step A of example 1 (200 mg): The mixture was heated in a microwave synthesizer at
220°C for 20 min. To the mixture was added saturated aqueouss NaHCO; and the aqueous
layer was extracted with CHCI; (three times). The combined organic layer was dried over
MgSO, filtrated, concentrated under reduced pressure, and puri fied by medium-pressure

liquid chromatography (NH-silica gel, 20% to 50% EtOAc in hexane) to give N-[cis-4-
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20 (s, 3H, 2.91-3.43 (m 6 H, 3.67-3.79 (m 1 H),
4.03-4.22 (m 1 H, 515 (s, I H, 6.89- 7.02 (m 1
woReoshos77.27 (m 1 H), 7.56-7.64 (m 1 H), 7P69AF208006582
(m I H, 8.40-8.55(m 1 H). Exanple 6 2'5

3-Chl oro- N-(ci s-4-{[6-(di_net hyl am no) - 2- net hyl pyri m di
n-4-yl] am no} cycl es Ihé I) 4- fluorobenzam de

QRERRE RS Tin ar AS R oo 4 iermbenimise

ST KAk S AT

EldAc @ﬂﬁ) (ﬂg%l%m)e wWis E&eﬁ%@%ﬂb@&i@@éﬁm’e‘j@r ﬁ()?mdfﬁang)

and acetic acid' ) was stirre

cORRhteANdd Jn@é’ﬂ?@cfu@édﬁr&sﬁr@ r A%us}génsm-ﬁ‘%f tReaysi erﬁaﬂﬁ%tzéq@?QL)
NaBH(QAc)3 (7.42 ¢g) and e mxture was stirred

vas biresdtat ABHTRR tedtpefatrd BF 2 A5 The pretpRattRgsl doQEctBsy ﬁltratlon
guenched with saturated aqueous NaHCO3 and the aqueous
washed iwithels,0p xid driztl @700 tiider fed (3dTpRs{ui-8 kegivé MTesH-({[Bhe
conbi ned organic | ayer was dried over MySH4,
(diimethy amé)pyrigidic-¢iyi]amine rmethsiBeyclobeiyt ¢4, 4ptiflsarobenzansite
purified by mediumpressure liquid. chromatography
W@‘P¢h1@ale@lél6m9%to 9% MeOH in CHC13) to give

I ohexyl ) -carbam c acid

i S-4-benzyl an no
E&éMS Wﬁ?;‘%@%&ffﬁ‘é}*{‘f?ﬁ 1\9\(30@6\4 z,{NG L) HA- 3322 k;f{en » 8 a6~
t OAc (77 ni
'@3@2&@& Aritaed B Seed 1wsh e b C 3l 165 ot 1.

E?lg at arrbl ent tenperature for 10 hr and
concerﬂnra 'd under reduced pressure. The residue was
di ssol ved in 2M aqueous NaCH (150 nl). and t he aqueous
| ayer was extracted with CHC13 (three tines). The

. Fxembieyed organic layer was dried over MSO4,

filtered, concentrated under reduced pressure, and
Ni[(btﬁ-d-{[ﬂ%eﬁ@ﬂﬂﬁnﬁﬂpﬁhﬁﬂﬁﬂl@l}ilﬁmo}fﬂyéﬁ)hexyl)methyl]-?y 4-

ci s- N-benzyl - cycl ohexane-1, 4-diamne (4.12 g). 15 ESI
difiondlenZiibide MydrotlorideH NVR (300 MHz, CDC13) b
1.42-1.72 (m 8 H), 2.63-2.74 (m 1H) 2.80-2.91 (m
Stept):, SyBtligsis Q{:,{czsgl—[|GI),4-diﬂl@@-ﬁelﬁgﬂémnoS—rh&thyH,tcggoB:xyl}-
Synt hesi s of

cﬂb@m'%aqﬂtﬁéhkwlaﬁﬁﬁeho cycl ohexyl) -2, N N -trimethyl -pyr
i mdi ne- 6- ne. To a sol ution

(6-¢ Fﬁoarsaluﬁow@t[ﬁw Lbepeviewyarhonylapino- m%t‘hgmcloéﬁaﬂsﬂbcafbamw

g G-t Tl Bonck R eGP €98 B e NsRRL (s BT VEE hadea

1#%?%& V\gve&gg/(n e 1xt% eerwazalls-t & lﬁ%gﬁglentggs pgrea?utree L(ljnder hyadrogen
atmosphere for 84 hr, filtrated through a pad of celite, and concentrated under reduced
pressure to give a pale brown oil. To a solution of the abov-e oil in CHCl; (40 mL) were
added Et;N (4.03 mL) and 3,4-difluoro-benzoyl chloride (2 .68 g) in CHCl; (10 mL). The
mixture was stirred at ambient temperature for 12 hr. To th.e mixture was added saturated
aqueous NaHCO; and the aqueous layer was extracted withh CHCI; (three times). The
combined organic layer was dried over MgSO,, filtered, comcentrated under reduced

pressure, and purified by medium-pressure liquid chromato graphy (NH-silica gel, 50%

- EtOAc in hexane) to give {cis-4-[(3,4-difluoro-benzoylamino)-methyl]-cyclohexyl}-
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mn. To the m xture was added saturated agueous NaHCO3

and the aqueous |ayer was extracted with CHC13 (three
woioBsaps3sThe conbi ned organic [ayer was dried BCEOP2005/006582

MySO4, filtrated, concentrated under reduced

pressure, and purified bi medi um pressure liquid 25

chromat ography (NHsilic @el 9% to 60% EtQAc in

Cb‘g)ré“?pgadnﬁeﬁé’géé’y P(‘?gy%%) 2 N ,N -trimethyl-pyrinidine-4

k] . H -
Etﬁﬁg%@%@&lgwﬁﬁ% ﬁkimggb? %@1%%%0??‘%1&2‘1?1% 13&!%.5339.93
: ( 1§
(- 2@@ ?—6:7&76%1 11Hj")1 543 ﬁgm FH)% 1'd)6 213\6520 5‘558557;@574%, i),
7&’63?/5463010151 6@65%%(11111&)5 14 (S 1 H, 7.20-7.36 (m 5
. Step Synt hesi s of

sﬂébaa:S§ntﬂeswnfmoccfrsyclnxﬁhﬁ&yubhe’&ynﬁetwly-s,uidnﬁhWhﬂmia'b.di n

e-4,6- diamne. To a solution of

N- ( cTTs a dolttin 2y K @sat-)G;dedifthabdenzbylamind)-methyli-ty clehdxyl}- pyr

imdine 5 4,6-diamne (940 ng) in MeOH (9.4 nlL) was
caglohareclacd D@4t Bty Cbdpe? (3.488 imFIQACTRL mi) whasiadded 46 hgdroganed

at 50C under hydrogen atnosphere for 10 hr. The
chiorideiin BtOAws(3§ mL).r Bheauixturewasistjtedsat pmbicntfterapeira tugs for 12 hr and

concentrated under reduced pressure, and purified _by
copgeiitiaied updeatedvged Presyis- dbe ﬁ?s&%we@%ashvd NHMspqueeys NpgiH

20%0t0 5% MeOH in

angl t ?ﬁqusouefcypro‘ﬁaéfgﬁra)cté ‘%ifh C%‘@" &brﬁ%FlﬁW Bgﬁﬁomfar%maa%c d
00 R enlip 9 Beecobsab i eeliela i % e
-Egnmogcyglgﬁe%ylzr%tl‘%g3,&diﬁg.loro%e%mid%@.?o Eg’ Bétsgbstjo (m 1

E@’MEQ@@Q@) of + 1 1HNMR(300 MHz, CDCls) & 1.16-1.81 (m 9 H), 2.93-3.08 (m,
l'oro-N-(ci's-4-{[6-(di methyl am no) - 2- net hyl pyrim di

1 FI-)43'32)13 A, nah; eyck onaxyi By, 4147 20(QPERY, aABIE57 (m, 1 H), 7.60-
hydrochl ori de. To a solution of

7.31 @h) 10i)0- 4- f | uor o- benzoic acid (192 ng) and
N-(cis-4-am no- 15
Step &1: Syathydiy of2Y-Neii4-{{ ¢-(dimethylampyn) pyrimdidired-4, 6- di ani ne
250 ng) in DMF (4 nl) were added Et3N (0.34 nl),
o}qzdol(ezslwnﬁtgyu-?’ ﬂm@bmmiﬂlyﬁ@chlomﬁe m xture

was _stirred at_ anbient tenperat

mi xt §P & AR Yelisifearaipo- m@hﬁwméﬁwé é“fil"é’&h é’se@"v‘if;@@

m“%ﬁ@@av@ N L R T X
SERROFRLERN.SHAUPHEL TRUNESH RE BRI S » UL LIRS

ZQﬁJ 'for%é %1\2 o T%%r?&%wﬁs%dm%@edtaau&hy ﬁaI@CO3 and the aqueous

oro-N-(cis-4-

lay & i leRRicRY '»@t'md}fdh @nrBBh %), le’fe' aah@ined broXdid RYePR)s dried over
-cycl ohexyl)-4-- fluorobenzani de. To a solution of the

MBSOy, €iltiad e Edndéntiad BhdIfeed(ided prdsgurd)and paEiedbyhridium-pressure

liquid chromatography (NH-silica gel, 20% to 50% EtOAc in hexane) to give N-[(cis-4-

{[6-(dimethylamino)pyrimidin—4-yl]amino}cyclohexyl)mefhyl]-3,4—diﬂuorobenzamide.

To a solution of the above material in EtOAc (10 mL) was added 4 M hxy/drogen chloride in

EtOAc (0.5 mL). The mixture was stirred at ambient temperature for 30 min and

concentrated under reduced pressure. A suspension of the residue in Et>O (12 mL) was
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hydrogen chloride in EtOAc (0.2 nL). The m xture was
stirred at anbient tenperature for 1 hr and

woansaasisat ed. The resi due was suspended in Et ROrgemos/006582
nm.) and the suspension 25 was stirred at ambi ent
tenperature for 2 hr. pééem pitate was coll ected by
filtration, washed w t h and dried at 70C under

sﬁﬁgdj%ﬁ %Q ﬁtecérﬁﬂs)r ﬁarte %r@iﬁh\feTﬁe E?rhﬁllﬁ{a% \L}k (:ﬁ Ried -b%% ?tratlon washed

di met hyl am no
mmla%aéeh frdebwaid nide (196

Wnlg) JV\D 2005/a095357 Pg%aleeg%&%/r {&nggrgg\gR gé {%gl M5 nie

i thy M dindbiljamin 160 iy

W) 00t lmhﬂy]am °ZW?° Qg) 5> 99&%&2%?2&‘"“%‘3

hbrl)rpc}ﬂorﬁié(&ﬁg)(m 1 H) 4.02-4. 20 (m 1H, 515 (s, 1
H, 6.59-6.70 (m 1 H), 711726(m 1 H, 7.67-7.79

E@wsmF/bosgo |wi[/ &i(aae&-@% 'HIVMR (B)0 MBzAB®,)B11 . £072.041( 1) 9 HY, 2.93-

anmpl e -(cis-4-

337 &my DHX¥StA753. 86nGom & b 25- 286y H)p $18547i3d i(in; 2HHY, 17173 3005 0y, 3 H),
7ycl ohexyl )-4- fl uorobenzam de hydrochloride To a
éf%h(ml ), 13.64-13.95 (m, 1 H).
of N-(ci s-4-am no-cycl ohexyl )-2, N, N-tri met hyl - pyri ni din
e-4,6- diamne obtained in step C of exanple 6 (250

E{TE%‘ ‘3% CHC13 (3 nmL) were added Et3N (0.29 10 nL) and

P§or o- benzoyl chloride (174 rrg) The m xture was

t tu 12 h Th t
R I P e i T
d XTI Jnﬂgg{, NBSuEXJd acted with CHCL3 (three tines).

e conbi ned organl ¢ ayer was dried over MySO4,

sielpld; fsryﬁﬂws&m&ﬂIdM@Q nURRA! Fnﬁﬂa&ﬁgd pressure, and

purified by Redium pr essur & I qul d chromat ogr aphy

( NH- & ishisperidiop O 2-n8i- b;f}uﬁlﬁxﬂeﬁtc»%@l (bdo Fﬁm@ﬂ éﬁéz %?L)%!e
N-(cis-4-{[6-(di met hyl am no) - 2- net hyl'pyri mdi n-4-yl]
stirredjat ©flek fon @by hjd-oboled tolmibdne REPEFaGIEL. THE nixtHe Wklsi folre@ fin‘co
t he above material in EtOAc (10 nL) was -added 4 M
ideydten (Feln). dhe equedies layer FaQktradted RithCHCL, Tthese tiingé) Lr Ehewabined
stirred at anbient tenperature for 1 hr and
O%Iﬁé Bpierrveas deedipnge Mebed idteate dp indounentratdhenderaedusied prasire to

Rt T BRI AR TSGR e for 3 hpe The
S Eil%% iR GEOMET B ar ke afhethsrdatin o (o
S8 SyRlLbH A echioro 2 methyk prrimidinct-pd-dismethist-amings,

%cl @nghaon%mfs' d{ﬂ&@%%&mﬁnm{iﬂ{ U %bgﬁmﬁ?é m@lvere

MS me ree
@@@%}v@ MML%&%oQo@qu&umeM{ s k8). TIR nlf&mrezwg§3§t§re§§t

3.64-3.78 (m 4.04-4.20 (m
anﬁbient Itenhl)erattﬁe 632656 the mlxture was added 50% aqueous Me,INH (3.5 mL)
and stirred at ambient temperature for 7 hr and concentrated under reduced pressure. To
the residue was added saturated aqueous NaHCOj; and the aqueous layer was extracted
with CHC; (three times). The combined organic layer was dried over MgS Q,, filtered,
concentrated under reduced pressure, and dried under reduced };ressure to give (6-chloro-2-

methyl-pyrimidin-4-yl)-dimethyl-amine (11.6 g).
ESIMS m/e 172, M + H"; '"H NMR (300 MHz, CDCL3) § 2.49 (s, 3 H), 3.10 (s, 6 H), 6.24
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25 (m 1 H), 7.05-7.15 (m 2 H), 7.75-7.912 (m 2 H),
8.47-8.63 (m | H. Exanple 8
WG 2405008338 or 0- N- (ci s-4- {[ 6- (di met hyl am no) - 2- meChyPY$/006582
m di n-4 WD 2005/ 095357 PCT/JP2005/ 006582 120
yl ] am no} cycl ohexyl) - ben i\m de hydrochl oride Using the
procedure for the step A g exanple 7, the title
(cwound was obtained. ESI Ms mle 422, M (free)+; "H
X (300I\/Hz CDC13) 8 1.63-2.02 (m 8 H), 2.49 (s, 3

SE«?%’ C.%yﬂ?x%sn (%mt {‘?-(Esmet%d%ém )'2'8“‘?@9%"};&% 4.02-4.21
yﬁanﬁino?cg@l%héxgl)éu &ﬁ]uorﬁbé&al?ndza%ﬁimchﬂo rdk, 7.93-8.00 (m
ATRYT0- 13790 (m 1 H).

Exannio% s@luﬁoﬂf']\p(rcﬁ 4Nin(1% -SyAohedd1f33, @Qlﬂuoro-benzamlde obtained in

i met hyl am no) - 2- net hyl pyri m di n- 4- yl' ] am no}

sy Bl dFhexiple 2 @07 k@) inlBaOHD0 ef1Z)avHs d@ded Y slem6ial 20m btHld-pySirigin-
the procedure for the step D of exanple 6, the title
4ehnjimethgl-andse @BO migy €lthe mikitle WdS heatel id @ micriviviviersg@hestizdrtat
"H NWR (300 MHz, CDCI3) 6 1.66-2.07 (m 8 H), 2.48 (s,
280°d)for 20, iid -aBd 200°C fioyr 26 mid). T(S tlﬁ@qistm%g)vz(s ryided siprated aquieous
4.00-4.21 (m | H, 5.14 (s, (5)@6688_'7'00 (m 1
Nqﬁcoz anrtrherawsowsdqyenlw&q)extrmeslzwm k (Hhreq tiggps). Themnabingd

’ - m ) m
(m 8.45-8.54 1|:i|) 15 13.66-13. 86 ( 1
F%amc Bygrms@ni@over MgSO,, filtrated, concentrated under reduced pressare and

pﬁ“fg};ﬂg]r“%)egmﬂhgr'}ﬁ?s&%éa{qbﬁéﬁfginy"t%tsr%'ma@f aﬁwgﬁb o 535! 15"0%: in
D
RS BB R AR BB R UM Bk TEmBEP g ©

gé.l ff}g?%,ﬁ}-%f{rhfobg)%ar’mdf Zg ('EI%IMS& iﬂé%%b%%t%%%t%g%(m mL)

Wb add3d 2N BydfSech Rhlodddh Et(§A<9§T241=ng)2 THO miktuFd wastidéd LGBamblient
- H, 6.78-6.88 (m 1 H, 7.16-7.23 (m 1 H), 7.42-7.50

tdpieraturéfor 1 Ar S con&Atrdt¥d unlietfeduc8d B@ssBrebA dubpendioHf the residue
13.75-13.95 (m 1 H). 25 Exanple 11 N-(cis-4-{

i BtQ 0l e hydsastitrebgt-agibivnt thyipgpytierforcd - Ahy brecipitate was collected
am no}cycl ohexyl)-3,4,5- trifluorobenzam de

b]y] flétra@ghlvmslnedewth Et,0, and dried at 70°C under reduced pressure to give N-(cis-4-

{[6-(dimethylamino)- 2-methylpyr1m1dm-4-yl]ammo}cyclohexyl) 3,4-difluorobemnzamide

hydrochloride (325 mg).

ESI MS m/e 412, M (free) + Na*; 'H NMR (300 MHz, CDCls) § 1.63-2.03 (m, 8 H), 2.49

(s, 3 H),2.91-3.43 (m, 6 H), 3.67-3.79 (m, 1 H), 4.03-4.22 (m, 1 H), 5.15 (s, 1 H)», 6.89-

7.02 (m, 1 H), 7.14-7.27 (m,-l H), 7.56-7.64 (m, 1 H), 7.69-7.81 (m, 1 H), 8.40-8 .55 (m, 1

H).

Example 6
3-Chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}cyclo hexyl)-4-
fluorobenzamide hydrochloride

Step A: Synthesis of cis-N-benzyl-cyclohexane-1,4-diamine.

To a solution of (cis-4-amino-cyclohexyl)-carbamic acid tert-butyl ester (5.00 g) in
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WD 2005/ 095357 PCT/ JP2005/ 006582 121 Using the
procedure for the step D of exanple 6, the title

woaopmussd7was obt ai ned. ESI M5 nie 408, M (free)/ar0b5/006582

"H NMR (300 MHz, CDC13) S 1.64-2.04 (m 8 H), 2.48 (s,
3 H, 2.92-3.42 (m 6H), 3.65-3.79 (m 1 H),
4.00-4.20 (m 1 H), 515@3 1H, 6.73-6.84 (m |

0%137(50 ngere Fécmi b?_lbzgpdg'ly%( T GOdzegcn’tllc aCIJ_Pl 40 g). The mixture
s ST A Byt i | I ‘&f‘%% TR ue AR RIRAE T
t’é{d%e &D&r%&’s B & a@%fenﬁ%ﬁpéﬁt% f@é%f ”l‘l?e'"@éc%%rgwast he

l'e conpoun was obtailn n1e4

q\gé‘nﬁﬁeﬂ)vﬁth sa{dra%ql(zegggN %ﬁ%(;)o_; ag@qile%hu&u;la@;r v?as @}gcra(:t@i w%h H,

C@Ol; (ﬂ':réé)ﬁrﬂes? ar h@ bmdindd orga'inc]{lye'? w%@dxﬁd’cllovar M&SO ﬁl?r@ted 7 87
(m 1H, 833849 (m 1H), 8.60-8.67 (m 1 H),

céhcBitrabedQddérdudedipressifle, hdd furiddd 6 mediumbfressukd lii@npl e 13
N-(cis-4- { [6-(Di nethylam

chromtograpiet (siyitapael,i20d ©ion Me@H]in GHCHhPIo giyedkisHebendy)aniinds -
di fl uorobenzam de hydrochl ori de Using the procedure
cyaohekyipcabapc didiertédutyhgstes (76,9 $hFotisoligorod mimbm mweerial
obtained. ESI MS nfe 390, M (free) + H+;."H NMR (300
(&2 1@:@@@9 (78mL) Gygs Zded4 Mﬁydsbgﬂ) chhzndﬁsn E@Ac (28)5 BILP-I) The
2.99-3.45 (m 6 , 3.69-3 1(1 (m
rqxtl.q)e was stiqed(agamla}eqluempsragge @r ¥4 r(qai}fi cg_ncpl)trateg ug@er Gedgged( m

pﬁs@% "l%g rwu? mas (glsspbved 1n%§[%%gus§\k%%—[ &% m]1L) ng the aqueous
1aa/ﬁ;'(was)ex rac{t% vH{h%I-FE?I prr]g? {n me g) Ehze m%)hrpéd BP@EA:Q‘la er was dy eci over

cyclohexy

S'd; l:é%doégg&lﬂ%ht)e@ %Px@%&g? Béégsﬁlféc %qu{rfe&i ﬁrll']dé? he_ﬁtgce& Iﬁl%ssure to

OCG ure r the ste exanpl e

g%wwegzgﬁ@clemx%eoﬁﬂmamﬁél@P@ g e 440, M (f ree) + W
H NMVR CDC13) 8 1.65-2.03 (m 8 H), 2.49 (s,

E3I MS, m/”2 29:‘:’ M +40; HNMR (Isk»o M31z6CP3L, B 1.4m1.72 (i) 8 H), 2.63-2.74 (m,
4.02-4. 23 (m I H, 515 (s, 1 H, 6.63-6.79 W
1H)DHR®29B %, IHOTA.IPRODE),0IESBY (nl 2H)(m 1 H), 7.19-7.31
(m 1 H, 7.97-8.08 (m 1 H), 8.13-8.20 (m 1 H),
S&pIy-IYné@si§ pf N-(cis-benzylamino-cyclohexyl)-2,NV',N" trlmethyl-pyrlmldme-
4,6-diamine.

To a solution of (6lchloro-2-methyl-pyrimidin-47yl)-dimethyl-amine obtained in
step B of example 5 (763 mg) in BuOH (0.8 mL) was added cis-N-benzyl-cyclohexane-
1,4-diamine (1.00 g). The mixture was heated in a microwave synthesizer at 220°C for 25
min. To the mixture was added saturated aqueous NaHCO; and the aqueo‘us layer was
extracted with CHCI; (three times). The combined organic layer was dried over MgSOs,,
filtrated, concentrated under reduced pressure; and purified by medium-pressure liquid
chromatography (NH-silica gel, 9% to 60% EtOAc in hexane) to give N-(cis-4-
benzylamino-cyclohexyl)-2,N',N'-trimethyl-pyrimidine-4,6-diamine (952 mg).

ESI MS m/e 340, M + H"; '"H NMR (300 MHz, CDCl3) § 1.47-1.92 (m, 8 H), 2.35 (s, 3 H),

2.63-2.74 (m, 1 H), 3.04 (s, 6 H), 3.56-3.69 (m, 1 H), 3.79 (s, 2 H), 4.67-4.80 (m, 1 H),
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woyelsmasssyl ) - 3-f | uor o- 4-

13.74-13.88 (m 1 H). Exanple 15 5 N-(cis-4-

{[6- (D et hyl am no) - 2- et hyl pyri m di n-4-yl] am no}
(trifluoromethyl)benzadarde2005/006582
hydrochl ori de Using the procedure for the step A of
exanple 7, the title conpound was obtained. ESI M
me 462, M (free) + Nat; 1 NMR (300 MHz, CDC13) 8

- 2.49 (s, 3 H), 2.97-3.39 6
5&6@& ?%géﬁég]f#mkg?)' . 4 62 4, 2::0(m 1H), 5. (1?(5 1
6
e“.i)a% ¥ g].ggesgs%fﬁfl(% 4’(amnnar ﬁ@l 1;09%123,(\7 mAB %m&b@&:y@)ﬂ)m idinext,6-
Bafmieor o- NV
(cis-4-{[6-(dinethyl am no)-2-net hyl pyri m di n-4-yl]anmn

0} CY Tlo@hkesiidn) of M- (clstabenbynhinoRydIehexy1iRe) W,ﬁmnﬂﬁthyl-pyrlmldme-
hydr ochl ori de 15 Using the procedure for the st ep A of

fps-diapire (F40 hd)én MeOHa9 A QTGS dddad S0BHIEOHNS (.88 nfzPl Tmlxxture
me 494, M (free) + Na+; 'H NWR (300 MHz, CDC13)
Was60ral 2@60°and¢8‘ hifjrpged. afiosphee fos 16{hr. 2THO miBurdQvab ﬁltraﬁsdH)
3.70-3.78 (m 1 H), 4.02-4.24 (m 1 H, 5.15 (s, | H),
throggh a gad pf clity, canceiitrated uBder Teddded(pmgssure, lafhd puFifigd by m8@iuram
1H, 7.96-8.04 (m | H, 8.48-8.62 (m 1 H)),

prepsyre liquid glgoqxzﬁ?grpphbq)(NH—szl@;a ggla’ﬁ}@n@S%MeOH in CHC13) to give N-(cis-

e R T )
Y 30 RS TEED i e T o
5850 8500 POV RS TP B o
e e T

1 clonex a € 1 1 H)!
A ookt | 1,

2005/ %5351?1&5?@3&‘/3@%&5/@9@5%2201&% (16X@pYdn@ M@is-4-amino-

N-(cis-4-f [6-(D nethylamino)-2-nethyl pyrimdin-4-yl]
caeipimay -2\ Notnigaeyty)-pyBimifline4f6-dianiaeexSh gy indeVIF @rintlpwere

hydrochl oride 5 Using the procedure for the step A of
adgeini3iNe(034 mIneHOBH+HO @3Apwhrdd WRE- BBk (Al Ineg). The mixture was

stirred at ambient temperature for 12 hr. To the mixture was added water (20 mL) and the
aqueous layer was extracted with CHCl; (three times). The combined organic layer was
dried over MgSO,, filtrated, concentrated under reduced pressure, and purified by medium-
pressure liquid chromatography (NH-silica gel, 25% to 50% EtOAc in hexane) to give 3-
chloro-N—(cis-4—{[6-(dimethylamino)—Z-methylpyrimidin-4-yl]aﬁino}-cyclohexyl)-4—
fluorobenzamide. To a solution of the above material in EtOAc (10 mL) was added 4 M
hydrogen chloride in EtOAc (0.2 mL). The mixture was stirred at ambient temperature for
1 hr and concentrated. The residue was suspended in Et,O (20 mL) and the suspension ‘
was stirred at ambient temperature for 2 hr. The precipifate was collécted by filtration,
washed with Et,0, and dried at 70°C under reduced pressure to give 3-chloro-N-(cis-4-{[6-
(dimethylamino)-2-methylpyrimidin-4-ylJamino}-cyclohexyl)-4-fluorobenzamide

hydrochloride (196 mg).
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ESI M5 mle 438, M (free) + Na+; 'H NVR (300 MHz,
CDCI3) 8 1.68-2.06 (m 8 H), 2.49 (s, 3 H), 2.94-3.44
(s, 1 H, 6.51- 6.66 (m 1 H), 7.29-7.37 (m 1 H),
7.42-7.53 (m 1 H), 7.665- ]'7‘5974 (m 2 H), 8.46-8.69 (m
m 1
I ]nnam

%d;%%@é{(‘@%{ﬁ% iﬂE@et“ l%tﬁlr% 'toﬁ)(/fx%bﬂciﬂ]ﬁsiz 00§83, .49 (s,
exanpl e the"title corrpound was
m( 13H§21211 Md(fn{ Qeﬁ) 7*6##79 (xk' 1NW7 @3@@2%45'4 Hg@gé%ﬁm 1 H).
H),‘365381(m ’1H) 405423(m 1H, 515(3 |
H, 6.71-6.84 (m 1 H), 7.69 (d, J= 8.2 Hz, 2 H),
20 20 o
Nkefsed-$164D{rh hylnime)-Ryhethyl poimdinvby ythingf dyoloBéxgh 4 y| ] am
flapmbenzamide bedroghlonidet he procedure for the step A of
exanmple 7, the title conpound was obtained. ESI M
dFﬂnln%o%)éa(é) mﬁge;( af)p e_ae(am))le 642623!113) ip §% 3 pl_puweregdie;i 1%@1 (0.29

H .
"?L">§59 it Befgogfaniofis by 56 mbdte Vi lired g ambiegtn o

/

S RS R DA e
conmpound was obt ai ned. ESI MS rn/e 444, M (free
nidditm-firkbshibvRq¢id koMo grafiyGhB)-sifcake £ 259 2% MOA ihhhexane) to

wOmos@9sHs7, 3. 67-3.81 (m 1 H), 4.03-4.23 (m 1prEXIPH0d06582
1 H), 13.79-13. 95( 10 Exanple 19 N-(cis-4-
mﬂmghlgr(md@‘ﬂp%lm%m , PERSEGU S {gﬁ{l glf jEseﬁgf‘géﬁ 670
H

Fxafplqt, J= 8.2 Hz, 2 H), 8.48-8.62 (m 1 H). Exanple

i no} cycl ohexyl)-4- (trifluoronethoxy)benzam de

me 46 s 1(»? ?fé\éscw‘l-mmo cy«pnohqm) -2.360™ mmthyemm;imerat 6-

efaﬁi”‘é AT OF OF NEE &SP Y &u e e Hy PR U NG Py

b Brigr HeEMUS®,, fildred, BSncBAtRR: AN r&%@e‘ﬁgh%suze awﬁudfgeh 'b§

2.49 (s, 3 H), 2.93-3.42 (m 6 H), 3.68-3.79 (m 1

ghip V- (4:iS€§12{[ﬂ -(digethptamino)-Bhmettylphdimidin-4-3/1]kdhino B cyelotexd)-57
(m H, 7.45-7.48 (m 1 H), 7.68 (d, J= 1.8 Hz, 2
ﬂpsrobeglz:ggldg B :(qlﬁtlog ofhe abawx miatsrial iR BtOM (@D g4 was added 4 M
2-methyl pyrimdin-4-yl] am no}

t hyl
h&cgygge i%bg;?k) in @?glfup (ﬁ)o?r 15THN r@gmlg\gremp@ piayead|ap prpljent temperature for

1 hr and concentrated under reduced pressure. The residue was suspended in Et,0 (20 mL)
and the suspension was stirred at ambient temperature for 2 hr. The precipitate was
collected by filtration, washed with Et,0, and dried at 70°C under reduced pressure to give
N-(cis-4-{[6-(dimethylamino)—2—methylpyrimidin-4-yl]amino}cslclohexyl)-4-
fluorobenzamide hydrochloride (255 mg).

- ESIMS m/e 372, M (free) + H'; "H NMR (300 MHz, CDCL;) § 1.66-2.03 (m, 8 H), 2.49 (s,
3 H), 2.93-3.43 (m, 6 H), 3.64-3.78 (m, 1 H), 4.04-4.20 (m, 1 H), 5.14 (s, 1 H), 6.43-6.56

(m, 1 H), 7.05-7.15 (m, 2 H), 7.75-7.91 (m, 2 H), 8.47-8.63 (m, 1 H).

Example 8

3,4-Dichlor6-N—(cis—4-{[6-(dimethylamin0)-2-methylpyrimidin—4-
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10 Using the procedure for the step A of exanple 7,
the title conpound was obtained. ESI Ms nfe 394, M

wORo@aps3s7Na ; ' H NVR (300 MHz, CDCl 3) 8 1.65- PCOAPL0NF/006582

8 H, 2.48 (s, 3 H, 2.93-3.40 (m 6 H), 3.63-3.71
(m 1 H, 4.08-4.24 (m 1%% 5. 12 (s 1 H, 6.69-
6.85 (m | H), 7.06-7.30 (AP 2 .39-7.53 (m 1 H),

iﬂ%“8}0950‘&?’%436@amiﬁ%é']d'r&hﬁ&'u{em 1 H. 15 Exanple 23

cis-4-

i NO) - RSB tHRYrRYAr& T tHa sfp W I eﬁm e Q&ﬁé&dgb Was ?btained

fl uor obenzam de hydrochl ori de the procedure

ESIEMS a4, M (fR¥AMPI ME, (3@%1{2@15@)‘5@6@@%@@%) 249(s,3
obtained. 20 ESI M5 nfe 394, M (free

HB Q0638 (mCHE),3).6763. 30(514-12{)0450:( npi §nl-ﬂ)1-,1) 214% 168, 6@ d’bo (m,
2.99-3.45 (m 6 H), 3.66-3.77 (m 4- 4

1_1_H[);|)7 4757.384(nq, § H),17.69-7.76 (n4Q- H)67 8838 ()m(m 11 ﬂﬁ, 8. 4§~8353-(1?1 1221),

(m , 7.34-7.45 (m 1 H), 7.52-7.58 (m 2 H),
@@213890621 idd)-1 H. 2 5 Exanple 24

- 3-Chloro-N-(cis-4-{[6-(di net hyl am no) - 2- et hyl pyri m di

n-4-yl] am no} cycl ohexyl)- benzani de hydrochl ori de
]%Js lg ‘he procedure for the step A of exanple 7, the
onpound was obt ai ned. WD 2005/ 095357
MS me 388, M (free) +

fg{‘ﬂwﬁpgw 0%@? > lggaz-wgthzlp@{;lmcqw @lwnmgcypg)heyl)-:’,_
‘g“(%bei'g‘k‘ﬁ'd n{’g'i"cw}'d% 14 (2 T 76(2]8 é ?7 (m 1
(n e i 535G Pl Dﬁfe%mﬁ% b e ol yag'gHina.

@‘mh’%‘ﬂ)’é M (free) + H'; 'H NMR (300 MHz, CDC]
o oy B %, M (free) - 1 HINMR (300 MHz CDCL) § 1,66:2.07 (. 8 1,248 (s

| THY 29434806 1IN BX M, I D REesr AR G 1fH>d5 98 Fk' PH, %938-7 00

Usi ng the procedure for the step A of exanple
(i, 1 I, k@me&m Vil 7.65bU7&0 edl H), 165838 (MSI%%@%M (M 1 g
free) + H+; "H NWR (300 MHz; CDC13) 6 1.67-2.07 (m

661284395m(éH) 3 H, 2.98-3.38 (m 6 H, 3.67-3.79 (m
1H, 401-4.21 (m 1H, 514 (s, 1 H, 6.42-6.55
Example 10

3-Chloro-N-(cis—4—{[6-(dimethylamino)—Z-methylpyrimidin-4-yl]amino}cyclohexyl)—S-
fluorobenzamide hydrochloride ‘ ,
Using the procedure for the step D of example 6, the title compound was obtained.
ESIMS m/e 406, M (free) + H'; '"H NMR (300 MHz, CDCl;) § 1.61-2.07 (m, 8 H), 2.49 (s,
3 H), 2.96-3.41 (m, 6 H), 3.65-3.79 (m, 1 H), 4.00-4.22 (m, 1 H), 5.14 (s, 1 H), 6.78-6.88
(m, 1 H), 7.16-7.23 (m, 1 H), 7.427.50 (m, 1 H), 7.60-7.64 (m, 1 H), 8.36-8.62 (m, 1 H),

13.75-13.95 (m, 1 H).

Example 11

fN—(cis-4-{[6-(Dimethylamino)-Z-methylpyrimidin-4—yl]amino},cyclohexyl)-3,4,5-

trifluorobenzamide hydrochloride
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W0 3005/095357

(m 1H), 7.37-7.43 (m 2 H), 7.73-7.80 (m 2 H),

8.52-8.63 (m 1 H), 13.82-13.98 (m 1 HY. Exanple 26
PCT/JP2005/006582

N-(cis-4-{[6-(Di et hyl am no) - 2- net hyl pyri m di n-4-yl ] am

i no) cycl ohexyl)-3-fl uoro- g
(trlfluoronethyl)benzan1dé Hydrochlorlde Usi ng the

Cbrc ek diockE B 4R o] oL sl blfos e
ESf N %é@@@@é@% E%ﬁ@ﬁ;%%ﬁ#ﬂ&)g@ . qg e 318248 s,

3‘1 %%7 B }9 5.3 59311'51 1(ﬁ) 471%9035)2%1@ i, FRe) 130s, @;ﬁ“s &j’% 8

: dm H)H), B48-958 (A3 Hms 417 zﬂ()(m E@nﬂ@m 13%65&1( PH§ 4-

{[6- (D net hyl am no) - methylpyrlmdln yl ] “ami no}

cycl ohexyl)-3,5-bis- (trifluoronethyl)benzam de

hydrochl ori de 25 Using the procedure for the step A of
Exeanple 827, the title conmpound was obtained. ESI M
me.512, M (free) + Na+; 'H NWR (300 MHz, CDCl3) &

5 Be@no-No@ist4r{[6-€dikjethybandigo)-Z-seth3 IphiyimidinOtLylBurido}cynlohbxyl)-
H, 3.67-3.83 (m .1 H, 4.04-4.27 (m 1 H), 5.15 (s, 1
Wotﬂeﬂg@dlhy%cl(lmldq , 7.98 (s, 1 H), 8.32 (s, 2 H),
8. 50- . V\D 2005/ 095357 PCT/ JP2005/ 006582
126 %&ﬁ}}[ﬂ groggiumz 1o& the stgp Drqf gxammyle s theyfitig gpmpound was obtained.

RS e %m{@%@f "hWRWWHa?%ﬁaéa}rﬁ%ls (m, 81,249 s, 3
Y SORBUSTR. £F Rofad (I ARH0ETEREE chiint RT3 ERG Bl 7o
79(01149‘}{ %i %&9%% f‘H&’ﬁ‘}g -8 cﬁ (MNE%%%%“‘( %%@% B30 (m, 1

)43459(m1H) 506(s, 1 H, 7.10-7.35 (m 2
H, 7.88-8.08 (m 2 H),.8.58-8.78 (m 1 H,
13.44-13.62 (m 1 H). Exanple 29 10.

N-[(cis-4-{[6-(D nethyl am no)-2-nethyl pyrimdin-4-yl]a
Enample £3/cl ohexyl ) met hyl ] -3, 4- difl uorobenzanide
hydrochl ori de Using the procedure for the step C of
Netgisribi{S-Pimethglapiing) - -wetkplpyrithidiad-yilatuina) extlohe 3,545
me 404, M (free) + H+; "H NVR (300 MHz, CDC13) S

'dlﬂ'!}U‘OEe"@&m( hysirquﬂormlew (s, 3 H) 2 89 3 56 (m 8

98 I
’ %Sﬂ_g— tg_e grfcefg] flm thi sth A o% ergag]_pl;e ) t;he (tnﬁLF cc?,_mﬂubund was(or{)]tamed
Ed1 /45 87010 (free)'l') o, 8 MR 00 R8s Boct) Bh:632.03 (m, 8 1, 248 s,

3 H), 2.99-3.45 (m, 6 H), 3.69-3.79 (m, 1 H), 4.03-4.19 (m, 1 H), 5.14 (s, 1 H), 6.58-6.71

(m, 1 H), 6.86-6.98 (m, 1 H), 7.28-7.44 (m, 2 H), 8.50-8.64 (m, 1 H), 13.75-13.93 (m, 1 H).

Example 14
N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-yl]Jamino}cyclohexyl)-4-fluoro-3-
(trifluoromethyl)benzamide hydrochloride

Using the procedure for the step A of example 7, the title compound was obtained.
ESI MS m/e 440, M (free) + H; '"H NMR (300 MHz, CDCl;) 6 1.65-2.03 (m, 8 H), 2.49 (s,

3 H), 2.97-3.40 (m, 6 H), 3.67-3.81 (m, 1 H), 4.02-4,23 (m, 1 H), 5.15 (s, 1 H), 6.63-6.79
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wai2oesM95dsy am no} cycl ohexyl ) -

Exanpl e 30
3,4-Difluoro-N-(cis-4-{[2-nethyl-6-(nmethylam no)pyrim
benzam de hydr ocRCoOIPHI®S/006582
20 Step A1 Synthesis of

(6-chloro-2-nethyl -pyrimdin-4-yl)-nmethyl-amne. To a
sol ution of 4,6-dichloro- 2121%3th | - pyri m di ne obtai ned

(RSP P e B TPy o ot LbablE W TR S P,

?})74- §E§(£1 fire was stirred at anbient tenperature
or J/ r “and concentrated under reduced pressure. To

the resi due was added saturated aqueous NaHCO3 and the
aqueous 25 layer was'extracted with CHCL3 (three
Example-15The conbi ned organic |ayer was dried over
MpSH4, filtered, concentrated under reduced pressure,
Mzsdﬁ{[@‘dDiﬁBﬂEﬂalhﬁﬂ)lQ%tMﬁﬁ*ﬁHﬂﬂl 4 91asding yclohexyl)-3-ﬂu0ro 4-
(6-chl oro-2-nethyl -pyri mdin-4-yl)-nmethyl -am ne (10.7
@riflubSimduiylybepzakfide hjdrochlétiddVR (200 MHz, CDC13) 6 2.48
(s, 3 H, 2.93 (d, J=5.2 Hz, 3 WO 2005/ 095357
PCT / J P20 BcQO6s8@e far2he skp, A & eRfmfle 70thé file cbmipdyndBrat 8btained.
I—P Step B: Synthesis of
gSuMainn k46t 1 (\ﬁre(ebf daz'H [I\QARrélOﬂNH?sC@@i) iyt 16et#2i 06 np§ FD..49
di n-4- 3/764 am n%@f cl ohexyl ) - benzam de hydrochl ori de.
(ﬂs?’ﬁ’@a% 6?@811(111 H} édp2a. ?éf(mekhlmﬂlé(slﬂ)h@76-
% c}%nﬁégnd was obtained. 5 ESI M5 me 376, M
&8y TR, 22 A3 11G9R2 FRGHA RS2 (ebiDay3 B-15.856mp L 1 (m 8
237(s 3 H, 2.82-3.19 (m 3 H), 3.56-3.86 (m
, 3. 98 4 27 (m 1 H), 5.03-5.30 (m 1 H, 6.07-

3%[,1%% 6.71-6.96 (m 1 H), 711733(m1|—|),
2(m2H) 8.34-8.60 (m 1 H). 10 Exanple 31

‘ 3%1@&@-‘(&?-“ F%ﬂn&h%l% oflﬁ J;IFJL Jdllp‘] gﬁhﬁ}ﬁc%hﬂ‘&W-4-

yrimdin-4- ]'am no} cyc enzam

(W6 P dxg ek bid Shy (ﬁxmmﬁ s of N

(ci s-4-am no-cycl ohexyl) 3-chl oro-4-fl uoro-benzam de.

To a HeinyttieQiocaiurd ft HeGtep Moffekatrslo 7 BN EM Bmp6ird wad BbtRined.
g) and cis-(4-amno 15 cycl ohexyl ) -carbam ¢ acid
EBFMSimie $94, 85 (feee) + B6"; OH MR (30DMHZ, BOC 15rE )l .602r06 (adglED] 2.49
Et3N (46.8 nL), HOBt-H20 (32.2 g), and EDC-HC1(29.5

@) 3 HTF% 51$i4>Qt(mr 6%7051 1§ (e d H&I4 0%111@11 éntl H)eﬁ;béfsat t.é. 59-

ture was

e <“éeq‘u'ébﬁé4 7%@» T Bt ¥ 34D o eimd fé)s  RAERE (1
5%5%-13.-58%09{}9' ned organic |ayer was dried over

Example 17
N-(cis-4-{]6-(Dimethylamino)-2-methylpyrimidin-4-yl] amino}cyclohexyl)-3-
(trifluoromethyl)-benzamide hydrochloride

Using the procedure for the step A of example 7, the title compound was obtained.
ESI MS m/e 444, M (free) + Na*; 'H NMR (300 MHz, CDCls) § 1.66-2.17 (m, 8 H), 2.49
(s, 3 H), 2.97-3.38 (m, 6 H), 3.65-3.80 (m, 1 H), 4.06-4.23 (m, 1 H), 5.15 (s, 1 H), 6.59-
6.71 (m, 1 H), 7.52-7.62 (m, 1 H), 7.69-7.80 (m, 1 H), 7.93-8.02 (m, 1 H), 8.13 (s, 1 H),

8.51-8.68 (m, 1 H), 13.81-13.96 (m, 1 H).
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MySO4, filtered, and concentrated under reduced
pressure. A solution of the residue in 20 Et OAc (650

wobyoswassscool ed on an ice-bath and 4 M hydr ogeRCT/JP2005/006582

chloride in EtOAc (325 nlL) was added. The m xture was
stirred at anbient tenperature for 16 hr and
concentrated under reduce&zgaressure. The residue was
di ssolved in 1 M aqueous NaOH (300 nL) and the
aqueous | ayer was extracted with CHC13 (three tines).
egpi ned organic layer was dried over MySOH4,
filtered, concentrated under reduced pressure, and 25
N84 SAGRE)- B irhind Y .
e b rh e i syclohesy)-3
(handershitehdxfybeiz:Ghide Frlrobforde 271, M (free) + H+ 'H
NMR (300 MHz, CDC13) 6 1.37-1.92 (m 8 H), 2.94- 3.08
(m  1Ukdhg thé.podeedure Por (18 steh ADS exBnpdld 7 GhSdtld Bmpdurdwas fbtaided.
(t, J= 85 Hz, 1 H, 7.61-7.70 WO 2005/ 0953g7
HXIVIS RZOETR, DOGE8R+ NA'2 8 NMIR (300 MIEz, TDCH) F .183-2(08)(ml8 H),-2.49
Step B: Synthesis of
(8-TH), 8r98-3444 (muy 611D, N6 -8 i8% (- { HR 410864123 (mbt H), 5.14 (s, 1 H), 6.51-
(et hyl am no) pyri m di n- 4- ylﬁg -am no}cycl ohexyl ) - benzam
6cfed (e dride AROTI 3 dm, T8D.7 Fol-6 inpA FDf 7.65-7.74 (m, 2 H), 8.46-8.69 (m, 1
N g}ci s-4-am no-cycl ohexyl ) -3-chl oro-4-fl uoro-benzam de
04737943 fg(mi hHBuOH (1 nL) was added
(6-chl oro-2-iet hyl -pyrirnidin-4-yl)-nmethyl-am ne
obtained in step A of exanple 30 (250 ng). The m xture
E@@a?nﬂ]%.% ed in a mcrowave synthesizer at 220C for 20
0 the m xture was added saturated agueous NaHCCO3

R e e S T e

(MaPdrombettlyl)balAthidRacsttisaiced under reduced pressure,

and purified 10 by mediumpressure liquid
chr onasingtha procedufos tteistep A0 exarRf9T,Fhe e doMpHLa FAE dbthifed.
give 3-chloro-4-fluoro-N-(cis-4-{

HST M tiy/4226 M (fet iy HeHHNGYRY(B00NEE, rCIECH)I 8] 1.64-2.06 (m, 8 H), 2.49 (s,

am no}cycl ohexyl)-benzam de. To a solution of the

33N A0, SIED; h6ES Bh(m( 1), A0j-Ra<m, hHYed 54s, MH), 6.71-6.84

hydrogen chloride in EtOAc go. 2 nm). The m xture was

(% il FDetiohd: it et 2 Hefpetdad ale Hap H), His-afi(m, 1 H).
concentrated under reduced pressure. A suspension of
the residue 15 in Et20 (12 nL) was stirred at amnbi ent

%&Q;qur?ﬁ ure for 2 hr. The precipitate was collected
y 'ffration, washed with Et20, and dried at '70C

Aﬂ;{‘?{f—g—é[%@ikﬁmgﬂlyparngiﬁé}%&ﬁ.alh?,l;%iri‘{n‘%dﬁ’niﬁﬂHa%ﬁa}cyclohexyl)-4l

cr's- .
i -G d20RMEd M di n- 4-yl ] - ani no}
(Cﬁﬁhgﬁ%o)ﬁx)ﬁgﬁa%% élrll ydr od(?hl oride (64 ng). ESI M
m e 394ag Nk bfdcEfike tbr fﬂéfs‘félp VR e{(aonqge Mketit@lc&%ﬁgng Qs Stained.
1.54-1.90 (m 8 H),
ESI MS m/e 460, M (free) + Na*; 'H NMR (300 MHz, CDCL;) § 1.63-2.02, (m, 8 H), 2.48

(s, 3 H), 2.89-3.42 (m, 6 H), 3.66-3.78 (m, 1 H), 4.03-4.25 (m, 1 H), 5.14 (s, 1 H), 6.72-

6.86 (m, 1 H), 7.26 (d, /="7.6 Hz, 2 H), 7.89 (d, /= 8.9 Hz, 2 H), 8.45-8.59 (m, 1 H).

Example 21

3,5-Dichloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
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20 2.29-2.43 (m 3 H, 2.74-2.94 (m 3 H), 3.80-3.96

(m 2 H, 544-5.64 (m 1 H, 7.53 (t, J = 89 Hz, 1
woReoshosB77.94 (m 2 H); 8.07-8.13 (m 2 H), 8P8TAB2045006582

(m 1 H. Exanple 32

N-(cis-4-{[6-(D methyl am ng) 2-ethyl pyrimdin-4-yl]

am no} cycl ohexyl) -3, 4- 21844 f | uor obenzani de

”E%f'@?oé“?%ﬁ?{ﬂs?@ Bt DA m oyt amine. 70 o
i 1
?gOU:T[{ g%\gé 8%531 di‘of E‘%Q gq ¥ ef%%é{m% g’l\tIEfe it gn%)d Jnas 0 oBehined.

A 5 e . 1 T

(&-33)he 93andiogRNe ety e4- £ tRde), § 88uGedmPl S EREX-OY; 1”{56‘6 47-
resi due was poured into saturated aqueous
6 TEmay WHOTISSs-i 8y eh, VL 7681(8,30¢ Y I 1 1), §HE%k%s éhlbt £s:
times). The conbi ned organic Iayer was dried over
MySH4, filtered, concentrated under reduced pressure,
and purified fl ash chromat ography (NHsilica gel, 3%
Ezp@ple 21 hexane) 5 to give

2, 6-di chl or o- ipyrlmdln 4-yl)-di nethyl -am ne (6.03 Q).

srs-"rvﬂt?rﬂ)emg@z qu) z-metlrymmmdn@%ﬂ]mo}cmsyn-s
2.77-3.46 (m 6.34 (s, 1 H. Step B: Synthesis
‘B‘Pr"é’ﬁnﬁﬂ"élgby‘?"é‘?lﬁwle pyrinidin-4-yl)-di methyl -anine. A
soI u nB 2 3,87 i.n THE mL) was cool ed
@B‘e‘gatﬁﬁprf wgaﬁteg ft OfFiE‘f?Pivs zhfhtLtse chaBouRd dagobtained.

'Pﬁsnfﬂfx R GRS S TR IR U
i L W
6(8@Qmﬁi-)H), P67 5660, 1, #136- 7\’5@31113‘1 if)F 28k @bs (n?flll-BXS §1°§ 6P(m, 1

days. To the m xture was added saturated  aquéo
HYH4C and the aqueous | ayer was extracted mnth C}EJB
(three tinmes). The conbined organic |ayer was dried
over MgSH4, filtered, concentrated under reduced 15
pressure, and purified by nmedi um pressure |iquid
Expmpheed3ogr aphy (silica gel, 17%to 33% EtQAc in
hexane

(zmt'n{I)ér(!a‘naetlérlnynmomzrmmhulpmnmu}m)i -laminelgyclehexylr3- 352
ng')oeﬁ?md?hé‘%"ﬁﬂl"ﬁ?/‘?l m di n-4-yl)-di met hyl - ani ne (622
(2 2. c MsBiesbaRraesiyie e sFmh0f xample hithedith pmpging as obadged.
SRy A9 50 oo MR Moy TS B

(s§§H)Gz 2!3(3)42(%?%1(;? 3p63/5r3r9n7]  LH), 4?%453 (my L ED) 5,14 (5, LED, 6.40-
6.53 (m, 1 H), 7.13-7.22 (m, 1 H), 7.34-7.45 (m, 1 H), 7.52-7.58 (m, 2 H), 8.52-8.62 (m, 1

H).

Example 24
3-Chloro—N—(cis-4-{[6-(dimgthylaminQ)-Z-methylpyrimidin—4—yl]amino}cyclohexyl)—
benzamide hydrochloride

Using the procedure for the step A of example 7, the title compound was obtained.
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ESI M5 me 186, M+ H+; "H NWR (300 MHz, CDCI3) S 1.29
(t, J=7.6 Hz, 3 H, 2.74 (q, J=7.7 H, 2 H), 3.10
wWO02005895857 6.24 (s, 1 H). Step C Synthesis of PCT/JP2005/006582
N-(cis-4-{[6-(dinmethylam no)-2-ethylpyrimdin-4- 2 5

yl']am no) cycl ohexyl)-3, 4-difl uorobenzani de
hydrochl oride. Using the bfdcedure for the step C of

e S0 SR ey 1 AR GO B i st 180
2§ 53ty ey S G 02 hmei il s b
VR 7??%9%935%3 Eﬁ%ﬁéﬁ?ﬁ]’s‘?‘iﬁ% pH és%%% @
1*;986 1294%}1171 @061 13 77 ,(m 7163)7 SEiaﬁL'} e13»34)5 8. 60- 8
N-(CIS 4 {[ 2, 6-bi's(Di met hyl am no) pyri mi di n- 4- yl ] am no}
cycl ohexyl ) -3, 4- difluorobenzam de hydrochloride Step
FAampieshesi s of 6-chloro

NN, 1V' N-t etranet hyl - pyri m di ne-2, 4-diamne. To a

4sCiHP@AS(EH4-qf6- (dlmethylamm0)-2-methylpyrlm|dm—4-yl]ammo}cyclohexyl)—
(2,6-dichloro-pyrimdin-4-yl)-dinethyl-am ne obt ai ned

- bemeagtidphyddoddorddanpl e 32 (1-60 g) in IPA (2 nL) was

added 50% aqueous Me2NH (789 ng). The 10 m xture was
st | r ﬂbdlgéhe preddduse forthe SebA lof example % dwltitld compmind Fagobtained.

re was poured |pto sat ur at ed "agueous NaHCC3 and
B IS aaBh 1 agr Wl Shl 600 S miCDY IORGE 1 Vg 6,24

s 78 (s S8 Tl it I ot B B W s s

PG DL BRSSO OMELPBIARDY 1,

2-chloro-N, N, N, N-tetranet hyl - pyri m di ne-4, 6-di am ne
(203 ng) and 6- 15 chloro-N, N, N, N

E'anﬁhfeQ@Et hyl - pyri m di ne-2, 4-diam ne (1.43 Q).
loro-N, N, N, N-tetranet hyl - pyri m di ne-4, 6-di am ne;

]\E@fs-‘ﬂvﬁﬁ@ﬁwzmamMoﬁ-foIﬁ&)lyliiyxk‘HildeZﬂ-ﬂNMRl‘(;-‘}Qﬁldﬂéiyl) $86drd)s-

8 3.05 (s,,12 .H, 5.15 (s, H) .

(ﬁﬁhmm@h)fmmkd\hilehymhlhwle pyri m di ne- 2, 4-di am ne;

20 ESI M5 nmfe 201, M+ H+: "H NMR (300 I\/Hz, CDC13) S

3. 04 Using ti& ;H)ced@re X6 thestep6A bl ¢xafipRe/, theditle kymp@nd pafobtained.
nt hesi s

Ealtﬂélfﬁlﬁ 462, [Mzgfse%r@{ Hé‘ﬂMﬁl(éﬁﬂ MBy.JyP¢ i ﬁdl WJ-Z—OS (m, 8 H), 2.48
am nolcycl ohex% )7 3, 4-di f| uor obenzam

(Sh;’%g? %ﬁ/@é 6 H),3.67-3. 79 (m, 1 H), 4.04-4.23 (m, 1 H), 5.15(s, 1 H), 6.71-

6.84 (m, 1 H), 7.40-7.47 (m, 1 H), 7.72-7.79 (m, 1 H), 7.90 (s, 1 H), 8.49-8.63 (m, 1 H).

Example 27
N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-ylJamino}cyclohexyl)-3,5-bis-
(trifluoromethyl)benzamide hydrochloride

Using the procedure for the step A of example 7, the title compound was obtained.
ESIMS ﬁ}/e,S 12, M (free) + Na*; 'TH NMR (300 MHz, CDCl3) 8 1.66-2.09 (m, 8 H), 2.48
(s, 3 H), 2.91-3.44 (m, 6 H), 3.67-3.83 (m, 1 H), 4.04-4.27 (m, 1 H), 5.15 (s, 1 H), 6.‘92-

7.05 (m, 1 H), 7.98 (s, 1 H), 8.32 (s, 2 H), 8.50-8.64 (m, 1 H).
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Using the procedure for the step C of exanple 5, the
title conpound was obtained. 25 ESI Ms me 419, M

woORo@waps3s7H+; ' H NVR (300 MHz, CDC13) 8 1. 58- 2Pd®/JP1005/806582

H, 2.97- 3.45 (m 12 H), 362374(m 1 H),
4.03-4.21 (m 1 H), 4.81 (s 6.76-6.90 (m-1 H),
7.13-7.26 (m | H), 7.55-718% (m 1 H, 7.70-7.79 (m

| 7-8.70 (m 1 H), 11.86- 11.94(m 1H). WD
2'8@?37" 57 PCT/JP2005/006582 1.31 Exanpl e 34

| Cyiﬁ9 Léth&gy; 8or o(gl)'e“i Ez{yrlhﬁ{‘nﬂiédl %ﬂgl’%'t“}%fnsﬁﬁlﬁs)dohexﬂl% 4-

%ﬁ&%reben%m ﬁ%ﬁ%cmo

[ oro-pyri I'n yI) ethyl-amne. 5 'To a

sol ut '[%'fthf'ne l?roé]edﬁ’x‘ecfm @t Sep¥ of &a %QG%QI% a%gduﬂq_%btamed

(50 nL) was added 70% aqueous

rEstrﬁ/e\AM M {(firde) @R H XNDR £I00 Mﬁm@sw £5(-2068 dn, rQFH), 2.46 (s,
and concentrated under reduced pressure. The resi

VES), 088 @08 WG a.430 SHIGA,3 106,06 (€ 13D) 11 6-985 (MHPO@B-%@S (m, 2

.into saturated aqueous NaHCO3. The two | ayers were

SOPALHB.E28 (mridH) he44dG1620usl Hayer was extracted with
CHC13 (twice). The conbi ned organic |ayer was dried 10
over MgSO4, filtered, concentrated under reduced
pressure, and purifi ed by flash chromat ography
(ample9gel , 17%to 50% Et OAC in hexane) to give

(2-chl oro- yrlmd n- 4- 12 et hyl - am ne and
(%Mﬁ%l%ﬂﬁwﬂlaﬂamlﬁo)zzwef Yéwwtdmﬁ*ﬂélawwwcbgexy()zwéwll-?’ 4-

| Or 0- r|m thyl-amne; ESI M5 mle 157, Mt
‘ﬂi éb%ﬁf‘gf8126(t J= 7.3 Hz, 3 H,

3. 16- gj E‘f the p?e_igeg&rnga'é&%st%g ?)f gxa%s %(A[nthe]htl'_bcbmpoung w(as Obtained.

J= 5,

15

20

25

(E‘SI f«fﬁ ﬂk%oﬁ%k?@s gll-rh*Z*IX %ﬁz@ﬁ 'I\gﬁg‘dgfcli)g 1%452@1 & 23 ﬁ%’ 247G,

. 2 p—
H)H) §894=256§11@i|)ﬁ)’( @186683 @( 5. }?05 26 1(4716 ﬂz d‘b&( ;g}f)hég 132

anl\n AR i7524-97[ (8 (zell)hglsamm QhPYH), rIBf&Imfslkf)xlln] ﬁm no} cycl oh
exyl)-3,4- 2 0 difluorobenzam de hydrochl ori de Using
the procedure for the step C of exanple 5, the title
conpound was obtained. ESI M5 me 376, M (free) + Ht+;
E!laNMQ?’@SOOM—Iz CDCIS) 6122 (t, J= 7.1 Hz, 3 H)

(m H, 4.05-4.47 (m
é 43&1%05)61V-((ﬁf-4-1[2|=|}1etl9'l-ﬁgmetlg§1 1m))p1r1m,q}ln—47ylbrmuyo}g;¢l<{lmyl)-

i’z%‘i"zh?%é d(fmSH) 8.01-8.24 (m 1 H),

Step A: Synthesis of (6-chloro-2-methyl-pyrimidin-4-yl)-methyl-amine.

To a solution ef 4,6-dichloro-2-methyl-pyrimidine obtained in step A of example 5
(11.1 g) in THF (110.mL) were added iPr,NEt (14.2 mL) and 40% aqueous MeNH, (10.1
mL). The mixture was stirred at ambient temperature for 7 hr and concentrated under
reduced pressure. To the residue was added saturated aqueous NaHCO3 and the aqueous
layer was extracted with CHCl; (three times). The combined organic layer was dried over
MgSO,, ﬁ'ltered, concentrated under reduced pressure, and dried under reduced pressure to
give (6-chloro-2-methyl-pyrimidin-4-yl)-methyl-amine (10.7 g).

ESIMS m/e 157, M"; "H NMR (200 MHz, CDCl3) § 2.48 (s, 3 H), 2.93 (d, J= 5.2 Hz, 3
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25 Exanple 35 N-[cis-4-({2-[Ethy](nethyl)am no] pyrim

i di n-4-yl }am no) cycl ohexyl]-3, 4- difl uorobenzam de
woydsmokdsor i de WO 2005/ 095357 PCT/ JP2005/ 00658 RCTABR05/006582

Step A Synthesis of

(4-chloro-pyrimdin-2-yl)- ethyl met hyl -am ne. To a

solution of 2,4-dichlor(rd<pyrimdine (5.00 g) in THE

iy seliouofis 8Fprr sd‘?%?yawb”iﬂty' Lonperat re fo 1 nr

T
LD SR oE S P Y SR tgw-fts-f%ﬁfﬂgn‘é‘@gﬂyeeﬁﬁaw-
R e et S T riﬁf ed wi th
Q'Cl%ﬁrg%@ﬁ))ced;m%r%@é r@‘df Q;Eag‘?)m d§ eg M‘@é\m‘d a?gbtained.

over I'tered ncentr at

BB 8ESke376 awlcéfr&? i epNbiR {J08 NiHz @ﬂ@ﬁ%t 10% @@?Mn 8 H), 2.37 (s,

(silica gel, 17%to 50% Et OAc i n hexane) t
ARy, QBQGHQ-(ﬂyI Hyi363-86-(my 1 Xnes. bs/hzlmhhyh) %mz.nf%o((é‘n 49{)9@ 07-
as (4-chloro-pyrimdin-2-yl) 10 ethyl - methyl -amn
632 (811 1 @), 6.71-6.96 (m, 1 H), 7.11-7.33 (m, 1 H), 7.49-7.82 (m, 2 H), 8.34- 8.60(m,1
(2-chloro-pyrimdin-4-yl)-ethyl-nethyl-amne; d M
Wie 172, M (free) + H+; 1H NWVR (500 MHz, CDCI3) S 1.18
(t, J=3.0 Hz, 3 H, 3.06 (brs, 3 H, 3.35-3.70 (m 2
H, 6.29 (d, J=.4.8 Hz, 1 H), 7.99(d, J=6.1 Hz, 1 H).
4-chl oro-pyrim di n-2-yl)-ethyl-methyl-amne; 15 C M
mplel M 3+ He ' HNWR (500 MHz, CDC13) 61.17 (t, J=
J=7.0Hz, 2H), 6. 45
(‘8‘9'3“154'6‘1'!&"@@ (452 4 %é “_‘L‘me(%oﬁ %ﬂhzlwlwpyrimmln-45t ep B:
Y%F‘E“"Eg'ylf%(‘f’?“[‘ errmide BYEPeRds o] pyri ni di n- 4-
I o)
AT SLRTEE R ahie SR IRERG S g benoauige.
ex anp[*o% solutibl6F ié}ﬁdr@-4%mmo?6@§ld8@d M—é%q czs-(a Qimﬁﬁ;l IS
me 390, M (free) + H+; '
c¥cldHex)-2@ b4t add k) r-bulyl 6ster 3020Q) (rﬂ]l)l\/ﬁ" (500 mB) &&e ledeﬂ Et:0
H, 3.61-3.76 (m 2 H), 4.06-4.42 (m 2 H), 6.53-6.68
. (4®% mL),ljQBt-16:0882.7 g dnd BDC-2HE) (29.3 .23 9The bR turérvaslstirhed at
7.59-7.86 (m 2 H), 8.39-8.54 (m 1 H, 12.26- 12.44
a(n,lﬁenq tegperatpreforE20dmp T @ths Gixture was added water (1.20 L) and the aqueous

3,4-Di fl uoro- cis-4-({2-[(2-h
WN@R‘Q’@W&“‘{W‘T&H@@@W@ imge): i Thie GPlﬁbme@/q){gala?damf)was dried over

MgSQ,, filtered, and concentrated under reduced pressure. A solution of the residue in

EtOAc (650 mL) was cooled on an ice-bath and 4 M hydrogen chloride in EtOAc (325
mL) was added. The mixture was stirre;d at ambient temperature for 16 hr and
concentrated under reduced pressure. The residue was dissolved in 1 M aqueous NaOH
(300 mL) and the aqueous layer was extracted with CHCI; (three times)l. The combined
organic layer was dried over MgSO,, filtered, concentrated under reduced pressure, and
dried under reduced pressure to give N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-
benzamide (44.4 g).

ESI MS m/e 271, M (free) + H'; 'THNMR (300 MHz, CDCl;) § 1.37-1.92 (m, 8 H), 2.94-
3.08 (m, 1 H), 4.06;4.22 (m, 1 H), 6.13-6.31 (m, 1 H), 7.19 (t, /= 8.5 Hz, 1 H), 7.61-7.70
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cycl ohexyl ] benzam de hydrochl oride Step A: Synthesis

of 2-[(4-chloro-pyrimdin-2-yl)-nethyl-am no]-ethanol .
WORVBEOSs5095357 PCT/ JP2005/ 006582 133 To a sobariapmosboess2

2,4-dichloro-pyrimdine (5.00 g) in THE (50 n) was

added 2- nmet hyl am no-ethanol (2.65 g). The m xture was

stlrred at anbient tenperd$re for 1 hr and

Pl VA Tl G and tne “Sol uti on vas poured i nio
Sk ?tveﬂwgg‘a‘e%%@-a b e e ?@f racted i th
Ceh o m b mi i SRR b A pfRraafia

Pr eSSy}, §.soRAsh SYY- c];.sj @Qmﬂét %&%Qﬁ)'ﬁ Qﬁﬁ)ﬁ@h %ﬁmymamlde 472

(SI i ca gel, 17% o0 50% exane)
% g%g.fgdﬁ g[] QAL PVAS JAHEH (B-chtroVd -he B R¥irnAH. 4091}) n%mw%hne
%’bStglgéd Tﬂ;%{e@ rAOoflx Pl 80 (258 mgh.) THERhikMke 388 RAled i€4 RdOhave
ngy
SmteRizerhuk mo@c mtrzlo miili Mo4he)thiktuflAyalid énian@dte®iduemneiNaHCO,
ESI MS me 188, M (free) + W 1H NMR (500 Mz, CDCL3)
@@h@&ql(emsslayeﬁwhﬁ gxtr3ctdBwifls CHBI; (theg tiBnedyl - The&me'fmad drghhic
646649(m 1 H, 7.99 (d, J= 6.1 Hz, 1
hy¢r(wasdnipdesr WSDmfdﬁrfﬁeCQ cqricyntratstl hyderamm@] presshanoid: purified
ESI M5 mle 210, M +Na+;'H NVR (500 Mz, CDCl13) 6 3.23
s medjupypressurg gqujd %omﬁﬁogr4plw5NH)s111°@ gh 50%, Et@Actn hexage) tq give
B; th f

5!)%106%-4[-?‘5%% flﬁesr%ﬂg nzFﬂ(Y{'f:([ne%'YHWO?Pyﬂmlg%n‘*-yl(]e-s' > °

51 X& h%/%n}&flqu 0a4P (l.% (g?rtl?e ove %eﬁg 1? ﬁLO&Y (10 mL) was
%%d%%%ﬁ“ﬁ&fd%ﬁ SRR Pl gl 44 i

fdmperatird¥W¥R1 G306 c%&nﬁ%gdg@}dtééd ]ﬁgsslxreg@x gtﬂbenglokbof the res1due
f (s, 3 H 3.57-3.71 (m

{h YD d230L)(vas stlrréd)at aﬁb@ﬁh@np%ﬂatt(rgforl hrH)l‘he ﬁre@@rtz}ce 3@5 écmected
3 H, 7.88-7.99 (m 1 H), g-31-8.40 (m 1 H),

By HldraBor/ Vagheyl withHi),0, arkddriep bie7037 uitfer reduced pressure to give 3-chloro-

3- Chl or 0- 4-fl uor o- N-{ ci s-4-[ (2- net hyl - 6- pi peri di n-1-vyl

WPPW’I‘M’(W‘Q {[2yhythyh r@]ethytimiepyin)idibeh y Bamite } cyclohexyl)-

hydrochl oride To a sol ution of

bF“Eardﬁdéh}’fb?@JOZldﬁéﬂwg) pyrim dine obtained in step A of

RSB ava Jog, M iseey Bt BaR o0 delTe S Orae oy S4-1.90 (m, 1),

2.29-2.43 (m, 3 H), 2.74-2.94 (m, 3 H), 3.80-3.96 (m, 2 H), 5.44-5.64 (m, 1 H), 7.53 (t,J =

8.9 Hz, 1 H), 7.86-7.94 (m, 2 H), 8.07-8.13 (m, 2 H), 8.31-8.47 (m, 1 H).

Example 32
 N-~(cis-4-{[6-(Dimethylamino)-2-ethylpyrimidin-4-yljamino}cyclohexyl)-3,4-
difluorobenzamide hydrochloride
Step A: Synthesis of (2,6-dichloro-pyrimidin-4-yl)-dim ethyl-amine. 4
To a solution of 2,4,6-trichloro-pyrimidine (10.0 g) in THF (50 mL) were added

50% aqueous Me,NH (4.92 g) and iPr,NEt (8.46 g). The mixture was stirred at ambient
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(8

WD 2005/ 095357 PCT/ JP2005/ 006582 134 benzam de
obtained in step A of exanple 31 (5.98 g) and i PrNEt2

wWO020B59sdsy. The m xture was stirred at refl uxPEDIPBIO5/006582

hr and poured into saturated aqueous NaHCO3. The
aqueous |ayer was extracted with CHC13 (three tines).
The conbined organic | ayertdfas dried over MySO4,

S S5 B PSR SR, pane
%] t?’)rj? gli ﬁ@x[egl?sl Nai%e)/ rll% t?o‘ aqueousqu)é‘glwg extract%d With CHCl, (three
(tﬁm%y" IRk g%r%lgg]&! Jiﬂéﬁ%lcﬁ%ﬁ} W)asddr[fl.a %véfll\@ﬁ& o}ilte%(& f:grﬂgr)ﬁyatgd under

| uoro-b

e L -

it @e (ﬂ,@dl@h’l@x‘é%yﬁh‘lﬂﬁﬂjﬁl)liﬁﬁetﬁ}l adtie o f)@rzlo mn and
230C for 20 mn and poured into saturated aqueous
BSHASGn/e THE MEUEQUS NIV 800 MHAVEDHCEX b DACL Rk h, tsfH)Cb-l@l%s 1 H).
(three tines). The conbi ned organic |ayer was dried
GvegrB: SypBEsis of (6ichlvad-2dthyt-pndmidis-atybdliuiedsl-amesk)c ed
pressure, and purified by nmediumpressure liquid . .
chr on@tselyrienxfy’nBniKB 87 g)iic AHF&6Q mRDHasktcORkd to A6diE€xahEM t 0

ive 3-chl oro-4-fluoro-N
%éMsBrzun (TEF_ (b2 B wes gshderb r Thinpixtureyyas phixred aii-60°C-fpr } hndndo
?’Pﬁ%’g ohexgl} benzam de. To_ a solution of the above

5t pmpigntgerepcgatyre. oToyihy mjgture ayseraddend totralistfteglanylphosphine)-

S0 e PP R Tt 20
SRS SRS s BT B Bl et

. ueo |
ey 01 5 516 S LA 6L, e

REMSIBAN Rgdn@ 16eY Qas?drféb badratdsd,] ﬁ*lféféa Nncentrated under reduced
{cis-4-[(2-nmethyl -6-piperidin-1-yl pyr| m di n-4-yl)am no

peyate) hedbpokified Q&ﬁm-ﬂ&ssu?dlldﬁmm&dgrhﬂ@ (£1ﬁcdé§bc 17‘%35 33%
M me 446, M (free) -1- W "H NWR (300 Mz

EtQe: @ hmné)m) givd (2-hhlor@-64thyl- ()yy,lmxﬁlnl-za-yl)-ﬂnﬁéih)'&-a]ﬁﬁne( @352 f:hg) and

}-21# 3.27-3.89 (m 4 H, 4.00-4:21 (m | H, 5.16-5.31

( hlqo@ethylﬁy@gtd@-zeﬂ) dmethyl-pine 76223, 2 7 (m 1 H),
8.40-8. 55 1 2.5 Ex le 38

éZ glj(iq)re ﬁdatlw "PY‘UB‘Id@ 4\}/1) -dimethyl- amm(e m ik anmpl e

o8] B ey MR R BB Gl 0
LSRG L KIS P2 ooy © 7 (e 11T
E@{lo}gggwgﬁﬁ%-4-91)?151methyl-amme;
ESIMS m/e 186, M + H'; 'H NMR (300 MHz, CDCl3) 8 1.29 (t, J= 7.6 Hz, 3 H), 2.74 (g,
J=71.7Hz, 2 H), 3.10 (s, 6 H), 6.24 (s, 1 H). ’ |
Step C: Synthesis of N-(cis-4-{[6-(dimethylamino)-2-ethylpyrimidin-4-
yllamino}cyclohexyl)-3,4-difluorobenzamide hydrochloride.

Using the procedure for the step C of example 5, the title compound was obtained.

ESIMS m/e 404, M (free) + H'; 'H NMR (300 MHz, CDCls) & 1.37 (1, J= 7.5 Hz, 3 H),

. 1.64-2.03 (m, 8 H), 2.76 (q, J = 7.5 Hz, 2 H), 2.97-3.42 (m, 6 H), 3.65-3.80 (m, 1 H), 4.02:
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ESI M5 mle 451, M (free) + Na+; 'H NVR (300 MHz,
CDC13) 61.69-2.21 (m 8 H), 2.56- 2.87 (m 3 H).

WO 2005/04558 (m 2 H), 6.41-6.70 (m 1 H), 7.10- PCRGPL00F/006582
1 H, 7.42-7.51 (m 1 H), 7.58-7.80 (m 1 H),
7.84-8.22 (m 3 H. 5 Exanple 39
3- Chl or 0- 4- f | uor o- N-{ci s- 43P(2 met hyl - 6- nor phol i n- 4-yl

Flambaibe e USR8t 280A T s o @1
W#@ﬂ %P% By e B RRR 00 e, "Cocra) &

165202(m 8 H, 2.49 10 (s, 3 H, 3.58-3.92 (m 9
H, 4.03-4.22 (m 1 H); 5.25 (s, 1 H), 6.51-6.62 (m 1
@am .38 (t, J—85Hz 1H, 7.67-7.74 (m 1 H),

796(m1 ,863875(m1|—|) Exanmpl e 40 3-C
M&i—@-‘{ﬁﬁfﬂlﬂﬂlﬂm )?rhfn?dlmtﬁ?ﬁlmlﬁo}gy‘fl(ﬂﬁgjlﬂ?, J-1-ylpy
rimdin-4- 15 yl)am no cycl ohexyl } - benzam

diflasrobdaknnhideehydséohthridee procedure for the step A of
exanple 37, the title conmpound was obtained. ESI M

 SteAASAhekds G 6aMJors-NVN'NtéfEn B OOp Whiidine 20k fie.

1.41-2.24 (m 12 H), 2.48 (s, 3 H), 3.09-3.56 (m 3

H) ,  Fo86usBenAgon of|(2,8-didh] or@pﬁﬁnldln-éﬂcﬁl){drrnetﬂyl-hl)xme5bﬁ£he(d$in step
1 H), 6.52- 6.66 7.18 (t, J= 8.6 Hz, 1 H),

/’voféegamplv 32 (lmﬁo ®i PI§PA?2 88) Wa0Bldedy 0% agepusMeHE 785 mg) O The

(m npl e 41 3-Chloro-4-fluoro-N-(cis-4-{

TlémFFe‘thﬁ“r@ pretxddondip hpingeeaed tybe - Theymyiurenyagippurgd into

Wb e SELERL dSRERE Ske st SroEamb L BEs e e,
fhe b RITRR Y83 2] AR MasBy rltRy CpRent e Mol iElea

pgesg’ljre? a%d ﬁzh?‘rlﬁ%r&g %?e'zﬁur% gr’_gs%regl c@é c%n%&a%o%grﬁhy %ll&é ggl %g“'é)(]ﬂbAc

1 X 1ve7 O -ciral 1d1INe- a (+] an -
lf_bﬁ aﬂe)lrd) sive 2-581( (J-N,J»ﬂ,%z\? tSraliéih 511p>g‘)9n% csi?x 8k-dfandife OB rlg) and 6

CHB’HH Nm%fe%ﬁﬁﬁﬁl-pﬂrﬁﬁd&eégk Bathe (M43 . H) . Exanple 42
N4- (cis-4-{[4-Bronp-2-(trifluoromet hoxy) benzyl ] aEm no}

Z@Mr@WMleudﬂﬂethﬂpgnlmﬁmw @ainidedi ne- 2, 4- di ami ne

i hydrochl ori de .
ESI S m/e 201, M. (free) + H'; "TH NMR (300 MHz, CDCL;) & 3.05 (s, 12 H), 5.15 (s, 1

H). ‘
6-chloro-N,N,N',N'-tetramethyl-pyrimidine-2,4-diamine;
ESIMS m/e 201, M + H"; 'TH NMR (300 MHz, CDCl3) & 3.04 (s, 6 H), 3.13 (s, 6 H), 5.76
(s, 1 H). ) | |
Step B: Synthesis of N-(cis-4-{[2,6-bis(&imethylamino)pyrimidin—4—
yllamino}cyclohexy1)-3,4-difluorobenzamide hydrochloride

Using the procedure for. the step C of examplé 5, the title compound was obtained.
ESIMS m/e 419, M (free) + H'; '"H NMR (300 MHz, CDCl;) § 1.58-2.16 (m, 8 H), 2.97-
3.45 (m, 12 H), 3.62-3.74 (m, 1 H),4.03-4.21 (m, 1 H), 4.81 (s, 1 H), 6.76-6.90 (m,-1 H),
7.13-7.26 (m, 1 H), 7.55-7.64 (m, 1 H), 7.70-7.79 (m, 1 H), 8.57-8.70 (m, 1 H), 11.86-
11.94 (m, 1 H).‘



Step A: Synthesis of

(4-chloro-pyrimdin-2-yl)-dinethyl-amne. To a
weabastowsas7 of 2, 4-di chl oro-pyrim dine (15 _0 Q) PCH/JFIES/006582

(150 nmL) was added 50% aqueous Me2NH (22.7 g). The

m xture was stirred at ambi ent tenperature for 2 hr

and poured into saturated]éﬂueous NaHCO3. ' The aqueous

ﬁﬁﬁ?' ggs extracted with CHCL3 10 (three tines). The

conbinéd organic |layer was dried over MySO4,

e e T RTE T

ﬂrociﬂm&e) to give _ _
{z chloro-pyri mdin-4-yl)-dinethyl-amne (8.66 g) and

St £ IS9h resiPUF 9l ! ne (0.87 g).
ér gr o-e%yrl(lr“nm,mr&ﬁnw‘am?n@séﬁy aél?nmne 15 d M

5 mr 1[5& oMtibn b o
H)f% 5 32s (éangzgdildﬂgu\@r(l&%eM%%mﬁg (ﬁnﬁ)v%a@%ed %%

alfleous BONH) (5.49-g)y Theintiute Bayitirred htmaibiint teﬁpa;ratare forEIShr Mﬁ
me 157, M+ 1H NMR (300 MHz, CDC 3) &3.21 (s, 6 H), ,
c@nc@ﬁtr@t&d udder Bediicddpresdurtd) The r8sidu8 wad dissbiveB il CHZ1; add the. solution
20 Step B: Synthesis of N4-(cis-4-{[4-brono-2-
Wap pouited oo satbtasst pyusensyaHGO. 1Tdp oyeclepdniewstt yeparated and the
NZ, N'2-di met hyl pyri m di ne- 2, 4-di am ne
aalfeﬁy% ﬂ%yéhwg?qxgécte%wyﬁh QHQbétquEe) The combined organic layer was dried

-2-trifl uoronet hoxy-benzyl) - cyclohexane-
10 OIGrﬁggPan‘ﬁ onsHnHaIgd prfleg tedprepispsugsx aidgiugifiad pyafls hnyg) |

bt G ?%aa)ge@ﬂ%é? Sk SORE b0 e Crshiyo-pyrivgin -

i AR A S R T T e

BRSO oy hRicR0BIRSHafigani ¢ 1 ayer was dried over
(NQS 04, pw' téreg@ecgn%ehtrated under reduced pressure,

E}SDMSDWd 1‘57@51(*’0‘}1 fv@sBosenebey @PB&%U\H 5idzi £8).8¢6-3.62
20% Et OAc WD 2005/ 095357 PCT/ JP2005/ 006582 137°in) to

15  (gj /B, 4.80-5.95 (m, 1 H), 6.23 (d, J= 5.8 Hz, 1 H), 8.02-8.22 (m, 1 H).
1V4-(cis-4-{[4-bronn-2-(trif|uoronethoxy)benzyl]anino}
(4-ehjericopyrinyidjo-INgl)Ribyl-ahingt hyl pyri m di ne- 2, 4- di am ne. " To
a solution of the above material in EtCﬁc (2 nm) was
Caerbﬁeral/qlm M4 g EHNMR] (590 Mélzi @D@smzx @O/ LY HzThH), 3.42-

was stirred at anbi ent erature for 1 hr
YLy reweﬁ%? a@%émuh&ré et BrdoRp 82-S2Rémr bH-due
and the_suspensi on was

SEpE: it S‘S @fff“ Eéﬁffé‘a{“m" Yrgpidip-4yyllanng) cyclohexyl)-3,4-
20 dE{ g%g@%g&gre é’?r"&' legted by filtrati on‘. washed wi th

Fer®r educed pressure

Using the procedure for the step C of example 5, the title compound was obtair;ed.
ESIMS m/e 376, M (free) + H'; 'TH NMR (300 MHz, CDCl3) § 1.22 (t, J=7.1 Hz, 3 H),
1.61 (s, 8 H), 3.3 1-3.56 (fn, 2 H), 4.05-4.47 (m, 2 H), 6.31-6.56 (m, 1 H), 6.75-6.95 (m, 1
H), 7.07-7.34 (m, 2 H), 7.48-7.87 (m, 3 H), 8.01-8.24 (m, 1 H), 12.39-12.52 (m, 1 H).
25 |
Example 35
N-[cis-4—({2-[Ethyl(methyl)amino] pyrimidin-4—yl}amino)cyclohexylj-3,4-

difluoro benzamide hydrochloride
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to give
1V4-(cis-4-{[4-brono-2-(trifl uoronethoxy)benzyl]-am no

woayasiosssxyl ) - N2, N2- di net hyl pyri m di ne- 2, 4- di ®0TaR2005/006582

di hydrochl oride (294 ng). ESI MS mfe 488, M (free) +
H+ 'H NMR (300 MHz, CDC13) 8 1.42-1.67 (m 2 H),
2.03- 10 2.39 (m 6 H),.21$8-3.38 (m 7 H) ,413436

%%63%"/*38% oPtid Or(‘)"“(VWQB d@%?"(ﬁ?y T‘Z‘?%L‘lﬁ ‘%‘"m (d, V.

| EI) 4 H?I,.OZ s%lfmxé %2719 ?109101%9 ﬁérngmgxnegépg gﬁlg%?-ggigo m%) ()vnl ac%ed

e%yq-ﬁieﬁlyﬂan{lhga(d@ %Etfﬁ@’nn T Jéqr)as @tu@ﬁﬂ)ﬁb&%ﬁﬂ t%]n% #‘Prg Iféi'c}éﬂ and

i no}cycl ohexyl) uor obenzam

ooh@ptraed RMEHTBRRbSprods The resid dissol

(4-chl o[r 0- 6- net hyﬁ) pl;/rﬁ m d ereSI 2u e))‘lla)s 1<§sorr\{eedrl1r§/FHC}‘hand the‘?olunon
véas potred in@rsatfated, aﬁuéﬁ)h§Na@fC@36 THE YRS ikt gél{lﬁt%te(i%gd §e9)

in THE (200 nmL) was added 50% aqueous Me2

agughug lager wWax eatraetedvivith SEICK @0/icR). BHEoRBined 6/FRAE ﬁ&él‘rv?as dg&i
for 24 hr. To the m xture was added saturated aqueous

OMerHIERY affltbredn eoraepuied sinderyreduced pressatel @it pReifivd byhfldeiiCl3
fwhr ee tines). The conbi ned organic |ayer was dried

é\atogwgls@lh% gdli1gletd S0 Rt ndewade)ln goe (2-ddooggrimidin-4-
5r essure, and Purl fied fl ash chromat ogr aphy

yorgvsmethylanias (4.4%g) po(4-ehiortioniaidin-2sdkane)  t o gi ve

%’%14 gtlhgl ?’Fo&%t hg;/.l pyrimdin-4-yl)- dinmethyl-am ne
%é‘h@g—pgrlr%lﬁ %g})he}lﬂyi-%{ljlyma%mne 2-yl)-dimethyl -am ne

VRPN AP At sl By 885 30

| 3§os(br§ 3t 3.35- 390(:% 28, @29( 6J1§ 8(}% 3{) /=61 B

| or'o- 6- met hyl - pyri m - am né’
(Q&Q&b%?ﬁﬁﬁl?n—?%led&?—&%{ Q&%Z 138 Cl 'VB m e 172, M+
H 1H NVR (300 Mz, 13) S 2.29 (s, 3 H), 3.16 (s, 6

CHMS 16/e342,(\ + H'1'HHNMRSSO0 Mz, Sytihyessi. 57 @f7=3.0 Hz, 3 H),3 10(s,3
N- (ci s-4-{[ 2- (di met hyl am no) - 6rrethy|pyr|md|n '
B3 &rfiinksy 69 SlzchBX 45 (8, A= di0f iy o thbe v @ind €6.0 Hz, 1 H):
hydrochl oride. 5 To a sol ution of
NP(Bc |S§“¢9%?ﬁf|ﬂhﬂ%¥y‘b({éﬂetdmlﬁmtth31)a)nl®0]nyldmfdlmﬂf 0-
(652 ;‘l in BuOH (1 nL) was added
@ °@51’ Bheéylﬂﬁgt% ueypbreRfasyi ehydrypl)lodﬂmt hyl - am ne
(400 ure was_.s at reflux fo
(nys Ut pibedhis ot g SHEEC B cretplea (e il foraRquBbhgs obained

ENBIAS B 0000 éi’r%e)@rqﬁ*e;eﬁilmy(%o RE, &L 3%5.‘? 0120 (m, 3 1), 1.63-
220 (m, 8 H), 3.23 (brs, 3 H), 3.61-3.76 (m, 2 H), 4.06-4.42 (m, 2 H), 6.53-6.68 (m, 1 H),
6.88-7.24 (m, 2 H), 7.39-7.52 (m, 1 H), 7.59-7.86 (m, 2 H), 8.39-8.54 (m, 1 H), 12.26-

12.44 (m, 1 H).

Example 36
3,4-Difluoro-N-[cis-4-({2-[(2-hydroxyethyl)(methyl)amino]pyrimidin-4-yl}amino)-
cyclohexyl]benzamide hydrochloride

Step A: Synthesis of 2-[(4-chloro-pyrimidin-2-yl)-methyl-amino]-ethanol.
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woeMsaessspr essur e,

with CHC13 (three tinmes). The conbi ned organic | ayer
was dried over MgSO4, 10 filtrated, concentrated under
and purified by nmedi um pres8arapr2005/006582
l'iquid chromatography (NHsilica gel, 10%to 20% Et OAc
in hexane) to give N (cis-4-{

[ 2- (di et hyl ami no) - 6- rretﬁ%ﬁ%yn m di n-4-yl ] am no}cycl oh

aboveToatlPhptHG d'éF‘%&ch(‘g“ﬁL‘ngﬁ@g) Bl nprse
rﬁghﬁ%fﬂg ethnJ'l:' (%Re )ture st%@& amb St?rfltg%rétérgngle}}r

lent te ture r an COI’]C

:In@ @H&@ﬁra@éd%ééﬂ rré?iucég pre%klr?@ eﬁ% RS whd\8 sgﬁlgéi gxl@l-ldil nﬁf &

(20 nmL) was stirr at anbi ent tenpera ure

. sl;hﬁo@fv@@lbo@feﬂ%{t@ sfste® Rub & Mt EY,. fTﬂett&'é‘iég d:@ ’we\‘mEﬁQﬁed and
press

with Et20, and dried at 80C under redu reto
thé Medis Q@bﬁwék-e{(tra[c%d(vdthrtﬁldly S@meﬁ OTheﬁcd?EﬁMM'oPgémc%ﬂ} Ras

4-yl ] am no}cycl ohexyl ) -3, 4-di fl uor obenzam d
drigd oo M g0, ditefe8 Tonteirate Puridlel kbdid4d prekOie,Maa ; ut@ﬁ@lﬁ)ﬂaﬁl
1.62-2.21(m 8 H), 2.39 (s, 3 H), 315345(m 6 H),
chra@guogmplB (silivy g, Y4 to6IZED AB7in haxand) tlleive 2-[@BeMordyfimfidin-
1 H, 7.61-7.87 (m 2 H), 8.24-8.37 (m 1
41)-ssthyhangimoltethandl (3450 2Xsod ﬁﬂ](é-CMFOZB'rBﬂlﬁnl-ZaylamM}iyl-ammo]-
7{[2 (di met hyl am no) pyri m di n-4-yl ] am no} cycl ohe
5;'}?1“?1(&2 P&or obenzani de hydrochl ori de Using the

b vty it amissl-igorh o 302 ch(ef?'eS “ b
oMo beabine s ity opREaE: ChesTy %l% o5 JETE

Pl bil b Dl IO i 6 D oc (o
2 hf\,hlor‘% p?gmﬁhlﬁ@y()%etﬁyl lia'nrno]]'%tl'%gollz 41 (m 1 |'|)

ES{MS IﬁfeQ-lNl\(IGINSl* 4HNMRQ$U0 b@@h szﬁtmtﬂm/& P8 '9@‘(19'4
n-4-yl ] am no}cycl ohexyl)-4- f uoro enzam de
Hyésoahyosi2de, UH)nglZ(heIﬂGCIeﬂm’fg.for the step B of
exanple 31, the title conmpound was obtained. ESI M
St¢peB 4Sy@thehis of 3,&difluerd-IV=[cig-HQRAR2¢ 300 MHz, CDC13) 8
1.56-2.22 (rn, 11 H), 3.05- 3.45 (m 6 H, 4.07-4. 42
h@ﬁfoxzetPyl)(nwﬂw!?a'emﬂpy(rmldm Hyl amigg-cyclolexyHberapijde

3-8.07 (m 2 10 H), 8.30-8.44 (m 1 H,
"ﬁ"‘%ﬂhi‘ﬂem (m 1 H). Exanple 46

Using the procedure for the step C of example 5, the title compound was obtained.
ESI MS m/e 406, M (free) + H'; "TH NMR (300 MHz, DMSO-d¢) § 1.59-1.96 (m, 8 H),
3.16 (s, 3 H) 3.57-3.71 (m, 2 H), 3.80-4.07 (m, 3 H), 4.20-4.30 (m, 1 H), 6.20-6.34 (m, 1

H), 7.49-7.80 (m, 3 H), 7.88-7.99 (m, 1 H), 8 .31-8.40 (m, 1 H), 8.64-8.79 (m, 1 H).

Example 37

+ 3-Chloro-4-fluoro-N-{cis-4-[(2-methyl-6-pi peridin-1-ylpyrimidin-4-

yhamino]cyclohexyl}-benzamide hydrochloride
To a solution of 4,6-dichloro-2-methy/I-pyrimidine obtained in step A of example 5

(3.00 g) in THF (30 mL) were added N~(cis-4--amino-cyclohexyl)-3-chloro-4-fluoro-
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3-Chloro NV

(cis-4-{[2-(di et hyl am no) - 5- et hyl pyri m di n-4-yl]amn
woheosplosdsexyl ) - 4- fl uorobenzam de hydrochl ori dectarHosm6ss2

A: Synt hesi s of

4- chl or o- 2- di et hyl am no- rrethyl pyrimdine. To a

sol ution of 2,4-dichloro- é 3fet h yl pyrimdine (20.0

R AT R SRS 5 B

\Q&@Xt‘ﬁ‘reﬂrﬁg re?lgg ﬁﬁ %b [e')gta &H‘ g(f" ﬂ'ltO sgﬁﬁge%dageeogg'ﬁgﬁﬁgﬂg& .agueous

resi due was pour O sat ura queous

IHREWAIE RS \jv@ry@ﬂ'—lld’}éaéhr@é(ﬁﬁl@sﬁt Pk (\[Ml{/ i %gﬁa #,Qll’ \9%1% \%icred over

times). The 20 conbi hed organic

MRS A ltrhted, B Rk 16 @ NARR T RLRPresBHE Nand Hﬁ@@ mRARHSHESure
and purified by flash chromatography NH-SI I ca gel,

lﬂlﬁ’tdEhxaéﬂtogfaphbeM{l%}llch@el 90% €tOAc in hexane) to give 3- chloro— -[cis-4-
2-chl or o- 4-di net hyl am no- 5- net hyl pyri mdine (19.9 g
(é:nbloxz@-zcﬂnbthy@yﬁmummylaymmcym@xmmmbmwehmrﬁwe 34%).5% a
%)g,i' 2-chl or o- 4-di met hyl am no- 5- et hyl pyri midi ne; 25
10r1\¢$ ab‘@/e 531 (280 1) ih Bu®NR1 @ﬁQ@eM—éﬂdecﬁﬁ]ﬁéﬁ:ﬂhe 88(®mg@) and
Ig 3.15 (s, 6 H, 7.82 (s, 1 H. 4-ch
rafﬁ@ (221dn$9etTlhy markurRoWSs heateth i ppicrawade mrheﬁar aNROFEE for 10
M +Na; ' HNVR (300 MHz, CDC13) 5 2.14 3 H,

“S“ i@‘ PeCHraf mlfsa%pwdzww‘@m@wuww @o@?h@@@se@ layer

Vé‘gg’ﬁfaa%wﬁg ECHCE (&ﬁ?? Em? mrFE‘? Eé}ﬁ'agﬁdrﬂggang liest ot fipdionsrdi
N i BT LRt e SR Kl eeea%n‘?%%?cﬁs?u??mgggmu@-p&ssure

[ - ES| M5
R R

47-7.66

sdlutidin, of th3. al&ve&na'@érl:ﬁlml EdOAD ¢! 08111.%8%8 adfed QHNI h)]dr&'gen chloride in
12.39-12.48 (m 1 H). Exanple 47 10

EBO (0 ok IN-The intixtdr¢ vs {titietrat diytiamtenppratid fof | hi amar onet h
yl ) pyrim din-4- yl]ani no}cycl ohexyl)-4-fl uorobenzani de
nglrt@teldluodqrd@u&deprexuresw susp@is®en of the residue in Et,O (12 mL) was
2-trifluoronethyl - tyr| m di‘ne-4,6-diol. To a suspension
S%"F“@D%“P@WWPGWR( 512112 l'ﬁ @he IPI’PCtP@IﬂtG snecqlBgedby filiation, washed

ture was stirred at

Wé‘ﬁ'%ibgnimdt%lﬁﬁ é“r 0 Gr‘@d?rdFd%Bd WPSS“"FGO gie 3ehberart-Bugier e

N-{cis-4-[(2-methyl-6-piper idin-1-ylpyrimidin-4-yl)amino]cyclohéxyl}-benzamide

| {gls-agﬂzrn&gyl(élﬂ)méldﬂ +1- %lp}Qﬂ‘m(iﬁl% ;’l Min@%cﬁe%ﬁb%&ggﬁ%ige. Toa

hydrochloride (6 mg).
ESIMS m/e 446, M (free) + H'; '"H NMR (300 MHz, CDCL;) § 1.28-2.10 (m, 14 H), 2.46
(s,3 H),2.92-3.11 (m, 1 H), 3.27-3.89 (m, 4 H), 4.00-4:21 (m, 1 H), 5.16-5.31 (m, 1 H),

6.69-6.88 (m, 1 H), 7.13-7.27 (m, 1 H), 7.60-8.03 (m, 2 H), 8.40-8.55 (m, 1 H).

Example 38
3-Chloro-4-fluoro-N-(cis-4—{[6-(LH-imidazol-1-yl)-2-methylpyrimidin-4- -
yllamino}cyclohexyl)-benzamide dihydrochloride

Using the procedure for the step A of example 37, the title compound was obtained.
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15 added nal onam de (10.0 g) and trifluoro-acetic acid

ethyl ester (13.9 g). The m xture was stirred at 100C
woanosBossshr and ambi ent tenperature for 16 hr. PCImAP2005/006582

organic layer was extracted with water (two tines)

and the aqueous |ayer was filtrated through activat ed

carbon. To the aqueous | was added conc.

e e Y O

O P s SRR G 20, PAPRTULE 0. 317 23mel 1y 7422511

0 Mz, CDC13) 8 6.00 (s, 1
f?sﬁ%og&{'%ﬂﬁsﬂdg)ﬂ'\(lﬂ 0 SymheSI)S of (s

(6:chloro-2-trifluoronethyl-pyrimdin-4-yl)-dinethyl -

m ne. .To a suspension of

Exahdpld 3ouor onet hyl - pyrimidine-4,6-diol (3.25 g) in

POC13 (7.89 nL) was added Et3N (5.00 nlL). The m xture

3neiblogd-i-faech-At{cid-3QQ-hethyS6-morphelal-e1pyimidia-AMbi ent

tenperature, and poured into ice water. The aqueous

yhaméno] oy hesyll-lantaoideihydrockIbiide (t hree tinmes). The

conbi ned organi c |ayer was dried over MySO4,

fi |t riésingdhe prackdunedorchetepat efexample 37 deuitiedoppess wae olitained.

ﬁ%:ﬁ e 4 6-di chl oro-2-trifluoromethyl -pyrim dine.
MSymled7D.oM Cisge) " aaHé‘U‘éR@lOéﬁHaICP@ﬂ)@ 145-2i03 (fﬁL—EHQ 29

ded i Pr 2NEt 0. 98 WO 2005/ 095357
P E56357 Gocuiih + 1A 224 T Bhd 25656 LHOGAICE SN HDOT HB(

1 T ' re wa ient tenperature
jf‘ﬂc_)%‘s Iélahlhelflm%l& ﬁém g@tﬁ%rﬁ%&‘ 5@505 63 @ ddDaqueous
NaHCO. 3 and the aqueous | ayer was extracted with

CHCI 3 (three tinmes). The conbi ned organic | ayer was

' aipek Mver MgSO4, filtered, concentrated under

reduced pressure, and purified by nmedi um pressure 5
3LCRIBF4-806 R QS8 3@ 0N ethIid- %ﬁ@onmﬁl.-l-ﬁ%y.tiemﬁﬁ% EtOAc in
hexane) to give (6-chloro-
y)ainidojgcbhelyl}ybenpitiidehgdrocitonide - di et hyl -am ne (728

. ESI M5 me 225 M+ "H NVR (300 MHz, CDC13) S
2. 771BingIhe proceBurkifor th i A of exdmplp 37, theaitle Commyunt has dlsained.
of 3-chloro-N-(cis- 4- {[ 6--(di et hyl am no) - 2-
E(SiMSrm/@&%ﬁé(wbwgh HNMMBQWH; DAY Syl il Shddyd, )2 HD,f2.48
uqr.gbenzani de drochl oride. 10 Usi n? t he procedure

m

G ARk e s SS A e S, 3O 14 fned i s>
6!\?326“ P:%gfel)s%éf 1"\@6{{% 1d§82m 7 és { rfe?),zbsq-;.,% (rB, ), MR, 5303 55

(%gé)i% 83 (m 1H), 4.04-4.21 (m 1 H), 5.30 (s, 1 H),
©346.46 (m 1 H), 7.18 (t, J= 8.5 Hz, 1 H),

7.63-7.73 (m 2 H), 7.87-7.93 (m 1 H). 15 Exanple 48

5- Br ono- f ur an- 2- car boxylic acid :
ﬂxgjn%;e%( 6- di met hyl am no- 2- net hyl - pyri m di n- 4-
3-Chloro-4-fluoro-N—(cis—4-{[2-methyl-6-(4—methylpiperazin—l-yl)pyrimidin-4—
ylJamino}-cyclohexyl)benzamide dihydrochloride

Using the procedure for the step A of example 37, the title compound was obtained.

ESI MS m/e 461, M (free) + H'; "H NMR (300 MHz, DMSO-dq) § 1.63-1.88 (m, ‘8 H),
2.37-2.46 (m, 3 H), 2.73-2.83 (m, 3 H), 2.97-3.15 (m, 2 H), 3.24-3.62 (m, 6 H), 3.78-4.01

(m, 2 H), 5.99 (s, 1 H), 7.52 (t, /= 8.9 Hz, 1 H), 7.81-7.97 (m, 1 H), 8.04-8.16 (m, 2 H),
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yl am no) - cycl ohexyl]-am de trifluoroacetate Step A
Synt hesi s of
wWPeIE/045356- chl or o- 2- net hyl - pyri m di n- 4- yl am nopeTyRI0051@06582
xyl]- carbamc acid tert-butyl ester. 20 To a solution
of 4, 6-di chl or o- 2- net hyl - pyrlmdl ne (4.87 g, 0.030
nmol) in 50 nL MeOH were ld¢ded DI EA (10.4 nm, 0.059
d ¢hs- (4-am no-cycl ohexyl )-carbam c acid
?@h#‘s-%)]i Jest er (6.4g, 0.030 nol). The m xture was
stirred at reflux-overnight and the solvent
“concentrated. The resulting oil was subjected to
Eg‘gﬁl?!}ragzography (0-70 % ethyl acetate in hexanes) to
yl e
; - 2-x@ycl ohe
Rl e o e G e e E R

i SBPRPHmi AR 4%lﬁn¥\‘ﬁ\i'h§'@ro§ﬂl)h§e ESI M5 (MHH) +; " HNWVR
(400 , CD3CD) S 6.38 (s, 1H), 4.14 (m 1H), 3.56

Step A:1S¥nthesid of - dh%ro-%bbxmndln—i%d)ldlﬁ@etﬁﬂl-alﬁiﬂ}: 1.47 (s,
9H). Step B: Synthesis of '

[ ci s-Th-a(sCutibrreft Iy ialitbro@yamitatel(y$ -0py)rin THEI(M504mly) wasiaddsd

WD 2005/095357 PCT/ JP2005/ 006582 142 cycl ohexyl I -

56%ragueviue MagV il (2267 8)- e wixtups wasstiriied ah ambikultteroperature for 2 hr

[cis-4-(6-chloro-2-nethyl-pyrimdin-4-ylam no)-cycl ohe

a%i/qudclaﬁOksmatha@lieduq CQu Tt aqagons laye. Véasgxtr@te@lomeJHCb
propanol were added dinethyl am ne

(t{xgee ?Ble??t_ The cmgpdma)nc ayer \msElpgeil Prer MgSOg ; ﬁqﬂcgntrated

RS P pLPUERA g%fgf?raﬁa‘iéé%w%%cﬁﬁwr G in
B 5 B SR I P R ™
p@,ﬁﬁm gy%g%@%% g %(ormt ogr aphy (2 4 % 2M NH3 in

d- ail&bﬂpyﬁﬁndih-a%i)tmﬂnammm% net hyl - pyri m di n-4-yl am no) -
cycl ohexyl]-carbam c acid tert-butyl ester (7.5 g,

OﬂMs‘in;/emst; MEIH'%'Ha8MR (380 Mgz, s:@olg) 5 4.02 BS6 HYS.8bQ; A= 6.1 Hz,

( MtH) +; HNI\/R(4OOI\/Hz CD30D) 5.35 (s, 1H), 3.72

1(H 8.0Hd, /8.684Hz, (). 1H), 3.05 (s, 6H) 2.30 (s, 3H),

1.75-1.61 (m 8H), 1.47 (s, 9H). Step C. Synthesis

(‘bﬂﬂpr@myémiﬂilaﬁimsﬁmytbﬁ@h@wyl ) -2, N ' N -trinmethyl-pyrimd
To a sol ution

ESEVS S 151.0f HiR RGOS GBERISB) (5 i 650 Ve g 11
SR g el T 0 M. Cr20r 2 was. addeq. TFA (3.3 L 0
st of B RhbEREE" tnill “The react on vas
(@@fgﬁgLo%e‘?ﬂ(g@%ehﬂﬁﬁ%qno?Xyclo'thI) N2 G ERS1py AL -2 Y8R amine
dihydrochloride.

- A mixture of N—(cis-4-bromo;2-trifluoromethoxy-benzyl)—cyclohexane—1,4-
diamine obtained in step B bf example 1 (466 mg), (4-chloro-pyrimidin-2-yl)-dimethyl-
amine (200 mg), and BuOH (1 mL) was stirred at ref1ux for 13 hr. The mixture was
poured into saturated aqueous NéHCO_:, and the aqueous layer was extracted with CHCl;

(three times). The combined drganic layer was dried over MgSQ,, filtered, concentrated

under reduced pressure, and purified by flash chromatography (NH-silica gel, 20% EtOAc
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off and the resulting oil was dissolved in 30 nL
CH2Cl12. The organic |layer was extracted wth 30 nL of
wa 200sia$3s7NaCH (aq) / NaHCO3 (aq) sol ution (theCagemosecss2
| ayer was 20 confirmed to remain basic during the
extraction using pH paper indicator). The aqueous
| ayer was back extracted k%ﬂce with CH2A Z and the

1@0 n%m ?\ﬂlé?a}}’ %—r{f 1%‘8%—:28’0’[ uoromet )(/%enzyl]armno}-c:yclc|>'11exyl)-N2 N-
NG i B g

VV}Q 'ah SLCM 'hgdg%gﬁlchllg??_é% %%&%é M?';BL):L l]“d1 nglytggs vz'ass stlrl\r/g%dt éﬂj)lent

t%n;%ﬁtt&r@f%]l I'F?'nar1c2w:o§9en(r§t»ed g'erer gé‘uc%é ngesﬁ%- (’me rgg—glIe was suspended

IDEROGI®mE YirndtheZuS RGN WA sﬁrr@d:étmelent temperature for 4 hr. The
[cis-4-(6-di met hyl am no-2- net hyl pyrlrﬁ di n-4-
P)’écﬂdl ilht 1R @Yas e?ﬁb@@@(ﬂltr]a’a(ﬁi Tivekhed With EHOT ARG A Rder FQiuBed pressure
solution o
toeife V(o4 rtoerny-2(witflexnsmp thaxyhbeny 1}-rhir B EyRYGhe BN A N
e-4,6 WD 2005/ 095357 PCT/ JP2005/ 006582 143 di am ne
démhsdgyrinﬁdine2mdmn)in¢ ¢ibglr&chivkidO@P4ne).e added

- bronp-2-furoic aC|d (23mg, 0.12 mmol ), pyridine
F(SiMSen@tlss M (fgeedrinbl ;) 'H NMB. (BMIHZSAD Ol 1401167 (i H), 2.03-
The reaction m xture was stirred overni-ght and then

2698 POy e d dBck-F o an. i s 65870010 1&DrpEhd6 (m, 1
ﬁ;& ﬂg‘}‘%“igﬁ{[}e@%@éﬂggﬂ({ﬁ I%gtz'ég}; ¥4 BLEP 1 D508 8 4 8D,
[ - met hyl ri mdin-4-

9%%3?#% &10 gﬁg ?} e'tr?flﬁgroacetate (25 ng,

0. 047 mol , 39 % as a mhite solid TFA salt. ESI M5
422.2 (MrH)+; " H'NWR (400 MHz, CD3OD) 6 7.15 (d, 1H
Example@3Hz), 6.64 (d, 1H, J= 3.6 Hz), 5.60 (s, 1H),

4.0 (m 1H), 3.87 (m 1H), 3.16 (s 6H), 2.49 (s,
N3(d)s;4-{[2-8Bimethy¥4ining)- ﬁﬁlﬂihyl;};]ﬁ? lﬂﬁm}cyclohexyl) 3.4-

am no-

5- Bronp- N-[ ci s-4-(6-di met net yl pyr|n1d|n 4
difluonotienmmidy bydrheoslide- ni cotinanmide trifl uoroacetate
Using the procedure of Step D of Exanple 48, the title
Steaprisoivnthesinef (6b=hb)médnetle—p(y&ﬁumg-Z-ﬂBd%embmmJ te
solid., ESI M 433.0 (M:tH) +; 1H NVR (400 MHz, CD3OD) S
8. 95 T()a solytipn of 2, 41d1@1lcpqg-)6 mghggyr(n@dme .0 g):mj‘ HY (200 mL) was
t, 1H J= 2.0 Hz), 5.60 (s, 1H),
% 820‘% lﬁquef{;g Me%l—ééBg and_l_thﬁ mixgurg pald: gtm’%t amkl(egrger(lgc!)rature
for@l ht. ]To t%e mlx§ure (’Vng ad%'_g saturated aqueous NaHCC)3 and the aqueous layer
was extracted w1th CHCI; (three times). The combined organic layer was dried over
MgSO0,, filtered, concentrated under reduced pressure, and pur-ified flash chromatography
(NH-silica gel, 5% to 16% EtOAc in hexane) to give (2-chloro-6-methyl-pyrimidin-4-y1)-
dimethyl-amine (14.4 g) and (4-chloro-6-methyl—pyrimidin—2-yl)-dimethylfamine (6.57 g).
(2-chloro-6-methyl-pyrimidin-4-yl)-dimethyl-amine;
ESI MS m/e 194, M* + Na*; ]H NMR (300 MHz, CDCI3) 82.34(s,3H),3.10 (s, 6 H),
6 16 (s, 1 H)

(4-chloro-6-methyl-pyrimidin-2-yl)-dimethyl-amine;
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2 0 Exanple 50

N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no
wo-200s0bs#3exyl J- 3, 5-bi s- trifl uoromnet hyl - benzamPd&/JrP2005/006582

trifluoroacetate To a sol ution

of N- (ci s-4-am no-cycl ohexyl -2,1V' N -trinmethyl -pyrim

di ne- 4, 6- dianmine (30 ng,I 12mm|)in05m_Dl\/F

(é*ﬁg%?ﬁﬁﬁwféxéf%mw&%wéﬁl%“aé DAERE D, 634

2 mmol ). The reaction m xture was stirred overni ght
dthen 0.5 nL of DVMSO was added to the m xture. The

ﬁ%&’%"%@“ﬁ'ﬁ’?@ Al R B S

oA S R o L %

trlf|m@ﬁ(§§1@ﬁb hite
solid TFA sal ?bﬁ]\l(ééz?s 41&219&(% %%he@&ﬂ%ﬁéﬂgﬁ@é VHz,

vehzohlle 85819 i0 BuCH 1 m3) Wis @&decﬂ{'zﬂ)ohlo'io 42méthyl- j}lfH}mdm-Z—
4.06 (m 1H), 3.86 (m 1H),3.09 H),234I()
yl)-@igrethyT-amimg (496)mg)5 Tﬁxmmhme s Nh‘red at reflux for 8 days To the
[cis-4-(6-D methyl amno-2- net hyl - pyri m di n-4-yl am no) -
ngixtire wex gdded 3atirated aquooas NaldG 0 ahd thetariiddus tayenoetsatxeracted
Usm&the procedure of Step A of Exanple 50, the title
Gac(thregs tiige)a i Tihe @om(omdmggarmc Ia;tet wassiried 36e) NEsS Qu,
ite%solld 10 ESI M5 390.2 "H NVR (400 MHz,
)concentrgigd pndey redyced m;esswrez u_@éie(lhy meﬂm—ﬁemre

1 %@g:k(}_&rhatg%%%h)g&% l_ﬂcgﬁe ﬁ}% /éqq)ZO%)_D@gQ%p)éhgygme) to give N-

‘ (M{S‘ !n[e t(éf nfe%‘lpxéz?rlmrlrll % >%y]é)yrnfécll aﬂfe?qrémé{fclygfgﬁé li 32 4-N N

d@ﬂ&r&ﬁé&&ﬂﬂ@o%eﬁs@ I%f ﬁ}es@ol# hﬁ?er&% in Bt tOhAc] (S ml. wa

(ci s-4-am no- cyc rine Py T

I
s ot B g AL

afiibéenoioniperunedsr bhi dddechnaéntFA iR pressirer A hal f
an hour and then sodiumtriacetoxyborohydride (84.8

snspenfortofime rgsidvasin m&o rihpwas stirtadert wabieAOtesiper-fee for 4
roomtenperature overnight and then 0.5 nL of DMSO was
haddecipreeipitiie wasxolieated byTfikirationpwashed with Bti(rand dirjeelcit 80°C

to purification by pr LCVMS to yield N-[cis-4-(3,5-
ug eﬁg@cﬁ@;@ pressure to give N—&zs 4-{[2- (d1methylam1no) - methylpynmldm-

C 2, N N-tr hy| r I m d| ne- 4,
4@3%{1[?8}&@&8?@&{) !3 2 rl)benzamli\cll-e hydrocﬁ'zlo%/ude (507 mg).
'HNMR (300 MHz, CDCly)  1.62-2.21(m, 8 H), 2.39 (s, 3 H), 3.15-3.45 (m, 6 H), 4.09-
4.43 (m, 2 H), 6.28-6.37 (m, 1 H), 7.06-7.24 (m, 1 H), 7.61-7.87 (m, 2 H), 8.24-8.37 (m, 1

H), 11.55-11.67 (m, 1 H).

Example 44
3-Chloro-N-(cis-4-{[2~(dimethylamino)pyrimidin-4-yl]amino}cyclohexyl)-<-
fluorobenzamide hydrochloride

Using the procedure for the step B of example 31, the title compound wwas obtain—ed.

ESIMS m/e 392, M (free) + H'; "H NMR (300 MHz, CDCl5)  1.58-2.20 (m, 8 H), 3.07 (s,
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trifluoroacetate (27 ng, 0.043 mml, 43% as a white
solid TFA salt. ESI M 400.5 (MtH) +; 'H NVR (400 MHz,

woDRBBpsB76. 72 (d, 2H, J= 2.0 Hz), 6.59 (t, 2BCTHP20057006582

2.0 Hz), 5.59 (s, 1H), 4.22 (s, 2H), 3.97 (m 1H),
3;84 (m 1H), 3 79 (s, 6 . 3.22 (s 6H) , 248 (s,
, 2.11-2.02 (m 4H) -1.81 (m 4H)

GEERHEAEARG T gﬁﬁ’%é; PN IT -
TR AR SO BT B BP0 o

conmpound was obtained 5 (35 ng, 0.054 mmol, 54% as a
white solid. ESI MBS 418.0 (MH)+: 1H NVR (400 Mz,
FRpld4sS 7.78 (s, 1H), 7.68(d, 1H J= 8.0 Hz), 7.55
(d, 1H, 7.6 Hz), 7.43 (t, 1H, J= 8.0 Hz), 5.60 (s,

: 31¢‘ﬁlor04N-2&s-@5{[2 (amethﬁan%ilno§-§-ame@l§'plpyrir3idﬁ§4-8ﬁami§@ cyclohexyl)-4-

2.12-2.63 (m 4H),
flhof dbiepzatnrid Shydroa@ildijdeani no- 2- met hyl - pyri mi di n- 4 yI am no
) - cycl ohexyl | - 3- ( 3- net hoxy- phenyl ) - ur ea
tri f [Usogokzcroatiee Tuo tiee ssepl Bidfiesinsdé 31, the title compounid was obtained.
N-(ci s-4-am no-cycl ohexyl)-2, N I\r-trlmathyl pyrimdin
ESI MSgn/e dP@ M (fesef R HT:IHVIR@30D MHBIQDGI) 501 5122 (BVEQD Hps.05-
added 3-net hoxyphenyl isocyanate 15 (11.8 ulL, 0.09
3ﬂﬁém)6HTHé)7rﬂ%t % & x¢-#¢ (med Fat 7.030646 tredby A BrH07 (m, 2
H3"ern ht and then 0.5 nL of DMSO was added to the

&1 ("W'Hé{)cbhﬂolﬂn@(\%é Hhen subject to purification
by prep LCMS to yield
1-[ci s-4-(6-dinet hyl am no- 2- et hyl - pyri m di n-4-yl am no
F%( ﬂé Glgohexyl ] - 3- (3-methoxy- phenyl)-urea

uoroacetate (19 ng, 0.037 mol, 41% as a white

S TR S 0

ﬂﬁo%e‘ﬁﬂmﬂ@&ﬂsdr&dhlo‘nd% 0 Hz, = 2.0Hz), 6.57 (dd, 1H

= 2.4 Hz), 557 (s, 1H), 3.84 (m
Sﬂd[i)A S&nﬁﬁsné 81;'4 aﬂbr,o-ﬁdlﬂﬁtl{yllﬂmlilJ—S-lﬂethﬁp)?an(dﬁine 6H), 2.47
(s, 3H), 1.90-1.75 (m 8H). 2 5 Exanple 55
1- ( 3,15-aBplutierosf@; 4pnhéﬂgrb P-13ethydpysirddindE20i0nP i PIIR (R 000mE) Wes
t hyl - pyrim di n-4-yl am no)- cycl ohexyl]-urea
a(ﬂqe;:lﬁp%@qmg@ml\&l (13.3 g). The mixture was stirred at ambient temperature for

" 5 days and concentrated under reduced pressure.. The residue was poured into saturated

aqueous NaHCOs.. The aqueous layer was extracted with CHCI; (three times). The
combined organic layer was dried over MgSOQ,, filtered, concentrated under reduced
pressure, and purified by flash chromatography (NH—siiica gel, 2% EtOAc in hexane) to
give 2-chloro-4-dimethylamino—5-methylpyrimidine (19.9 g) and 4-chloro-2 -
dimethylamino-5-methylpyrimidine (1.53 g).- |
2—chloro-4-dimethylamino-.S-methylpyrimidine;

ESIMS m/e 172, M+ H" ; '"H NMR (300 MHz, CDCl;) § 2.27 (s, 3 H), 3.15 (s, 6 H), 7.82
(s, 1 H).

4-chloro-2-dimethy]amino-5-meth'ylpyrimidine;

ESI MS m/e 194, M + Na*; "H NMR (300 MHz, CDCl3) § 2.14 (s, 3 H), 3.1 5 (s, 6 H), 8.06
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Using the procedure of Step A of Exanple 54, the title
conpound was obtai ned WO 2005/ 095357 PCT/ JP2005/ 006582

w042605/00227mg, 0.043 nmol, 47% as a' white sol i #aCTER003/B)6582

405.4 (MtH) +; 'H NVR (400 MHz, CD3OD) 6 7.07-7.04 (m
2H), 6.54-6.50 (m 1H), 5.60 (s, 1H), 3.83 (m 1H),
3.82 (m 1H), 3.18 (s, 6H402. 48 (s, 3H), 1.90-1.83
%{p 1.79-1.75 (m 4H). 5 Exanple 56
s 4- (6- D net hyl am no- 2- msthylsulfanyl pyrlmdln 4

RIVTE TR R T -,
'ﬁliaﬁ.x.[og.CQ%feXglpa'fg.%go%eﬁ @.ﬁ&yhﬁfﬁ&g&%ﬂgc' ohexyl ] - car bani

C acl uti on of

Cis- Uﬁn%fﬂe%bc@dﬁﬁé f&PﬁMieﬁ BQ)‘?%%E%‘ ?Ex'g‘{jit ?&ﬁv% B M%js obtained -

ester

H1 B4 rﬁ/% 466 VL (r&2) 022 'POGMVR (TEEMPL XOMEO-dAFEST. 5629@)*. GH' 8%

an i ce bath and 3, 4- dlfluorobenzoyl chl’oride
2004Q4,3 HID3.16 Was H3,13m0l4y1 8 (Aglglen,. 7.FE6ain BUNE7 vas. o@(r@blqlibt
to roomtenperature and stirred for 1 hour.
- 8SI3H8/2HN(n, 1 51)v&a28-8. B in, A AN)C B3 39- .48 ma n @Dt he resul t| ng oil
subj ected to chromat ography (0-70 % ethyl acetate in
" hexanes). Upon evaporation of solvents, a precipitate
crashed out which was filtered and washed with 70%
Fogmpleck’her in hexanes to yield cis-[4-(3,4-difluoro-
benzoyl am no? cycl ohexyl; carbam'c acid tert-butyl
3eChlayo 1{’ Acizrd-y(6-(dirpethylaino)-2 gifluogemethypyrimidiact-i d. 20
: (400 MHz, CD3OD) 6 7.78-7.72
5%‘““1’ °'°'7‘.""é“5r:"7‘."6’£m(“1‘hm'iﬂf hydrepchlgride 33 (1 1H), 3.93

Sg%1.&.%é"%ltheg’i'%gl]%-érﬁl},?é%'_l?‘l%th%lrpyrlmldlne-.éﬂm?H) L 45. (s,
ci s- ’F\la { 4isplH s8R of¥Fh RBEYS (137%) Bl Hl4 95 RENG TS Bl

a solutio

(Zi.& g)[ &hé Ridnrdinal 4 2PEAQY {eﬁﬁgbﬁ%}e 1%)/ ?d l&}h % Yﬂe]m&ﬁ[:eh\@%%

c acid tert-butyl ester (4.4 g, O.

a{&a nidlgnamais (ACEgAnd Emu()r:b-a%etiﬂ-amd(bﬂg/z 5sté?1@i 3 9 g) ARe Mﬂ&ure was
solution was stirred at roomtenperature for 4 hours :
siirogd ap hQA°C feri3es hr@ad srmisient vagpemaitpioet € Thi Ukgaid 149y wisC) .
The excess sol vent was evaporated off and the

exteastet miith gvatsi [twowinss)ding the laqeedus layed Ovasfilt@le@ @ir@igh Rbtevated
organi c layer was extracted with 30 nL of a-dilute

B TZOa*as aquequs lgyeRvisadyedsona HCh rH irad thysewersidngype stirred
n_basi c
a%"@?f for ng ! I’l“l;nz";)jrecgl1[?1t21Ece(:)\)Efre'15éIcollected by filtration and dried at 80°C under reduced

pressure to give 2-trifluoromethyl-pyrimidine-4,6-diol (3.25 g).
ESIMS m/e 178, M - H'; '"H NMR (300 MHz, CDCl3) § 6.00 (s, 1 H), 12.48 (brs, 2 H).
Step B: Synthesis of (6-chloro-2-trifluoromethyl-pyrimidin-4-yl)-dimethyl-amine.
To a suspension of 2-trifluoromethyl-pyrimidine-4,6-diol (3.25 g) in POCI; (7.89
mL) was added Et;N (5.00 mL). The mixture was stirred at 120°C for 3 hr, coolea to
ambient temperature, and poured into ice water. The aqueous layer was extracted with
CHCl; (three times). The combined organic layer was dried over MgSO,, filtrated, and
concentrated under reduced pressure to give’4,6—dichloro-2-trifluoromethyl-pyrimidine.

To the solution of the above material (1.00 g) in THF (10 mL) were added iPr,NEt (0.98
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WD 2005/ 095357 PCT/ JP2005/ 006582 147 during the
extraction using pH paper indicator). The aqueous

woayer9ssEs back extracted twice with CH2Cl2 ardTiubmos/006582

organi c |l ayers conbi ned,- dried over MgSH, and

concentrated to yield _
ci s-N-(4-am no-cycl ohexyl %4% 4-di fl uoro-benzam de (2.9
A R0 B R o e
fBr BB - 70,285

D3 B e agde iy Sl o tifgandg Wer
wasERtrdot @Ot CHO YthreStiREs) G ' i

C?SS- N-[ 4- (16- chl gQrtorFZ-l_ne %ﬁ@ﬁﬁbgﬁéi"&ﬁ% iljdr}ﬁ’r |ar§-d%fdy ‘am n
NSO Yitbrod) @¥ickitrated 4mélir kd dUdPrRIQRE AR Pified By H8difm-pressure
‘sol ution of 4,6-dichloro-2-(methylthio)-pyrimdine.
i romptogdaphy (sitleh pelj 5% td 1386 (HORc MlhexHR) © AR USehIELEA
(35 uL, 0.2 mol) and cis-N-(4-am no-cycl ohexyl) -3, 4-
trgiflhéorometby lpyrimiin-dg1){ddbethylrmnineQ 748 mppl ) . The mi xture

was then heatled in a mcrowave at 170 C for 30

ESIMS wée 2256 HENMR (3A0 MBat GPELW2.7¢3 61 éd, @HY 6.50 (s, 1 H).
concentrated and the resulting oil was purified by

Yter GiyrthesbebIochlons,V-(ais¢t 8- cimethilamir )y to yi el d

ci

Q%ﬁ'%q’};%é%'!%épﬁﬁiﬂyﬁw%naiﬂy}c'ymhqxw&rﬂmmwmiﬁé)hly@gpemeﬁde-_
-3, 4-d] - i 37 °.my, 0.090 .~ 909

on e die ettt o BEafn fist erimete 7 il CompoRRM s pERRed
1455 D) el e M pd B ol Do gy 200

0 Ste
I fig 1994768795 (RN, 2By N3 2mM kY| sul fanyl - pyrim din- 4
- ylam no) - cycl ohexyl ] -3, 4-di fl uor o- benzam de
trifluoroacetate. To a solution of
ci sS-N-[4-(6-chl oro-2-net hyl sul fanyl - pyri m di n-4-ylam n
Example4 ohexyl ] - 3, 4-di fl uoro- benzam de (73 ng, 0.18
nmmol) in IPA (0.8 nL) were added DIEA (62 ulL, 0.35
Srhromo-fan-gHeanbokylic anidi¢is-¢ A6 dim¢thylomH®-Jyme thyl-pyiimeidin-4-
m xture was then 25 heated in a mcrowave at 170 C for
ylamigo)-cyciphexyllzunide tifluereaceiate was cool ed and

R T I K

ci.s-4-(6-di net hyl am no- 2- met hyl sul fanyl - pyri m di n-4
c%l{aénrhéqﬁcd?-geras%ﬁﬁggxyl ]-3,4-difluoro-benzam de

2005/ SOR3ET L& oot TR e 7 L6 o fin S

MeOH were added DIEA (10.4 mL, 0.059 mol) and cis-(4-amino-cyclohexyl)-carbamic

| 6?}%)1 3;86%@8351‘?!2 i i 519)%4(2%1 y(}’_]né.,l' E'Xeig,i 53?303(%, 1(8), 6.38'8s (; Oy, 4:18%, s=

acid tert-butyl ester (6.4g, 0.030 mol). The mixture was stirred at reflux-overnight and the
solvent concentrated. The resulting oil was subjected to chromatography (0-70 % ethyl
acetate ip hexanes) to yield [cis-4-(6-chloro-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

carbamic acid fert-butyl ester (9.7 g, 0.028mol, 95%) as a white solid.

- ESIMS (M+H)"; '"HNMR (400 MHz, CD;0D) 8 6.38 (s, 1H), 4.14 (m, 1H), 3.56 (m, 1H),

. 2.40 (s, 3H), 1.78-1.63 (m, 8H), 1.47 (s, 9H).

Step B: Synthesis of [cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)- -
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148 TFA salt. ESI Ms 422.2 (MtH) +; "H NVR (400 MHz,
CD3CD) 6 8.28 (m 1H), 7.82-7.76 (m 1H), 7.73-7.69
wOmosioosdsy 7.43-7.36 (m | H), 4.88 (s, 111), #2COAP{005/00658
1H, 389(m I H, 3.11 (s, 6H),"'2.66 (s, 3H), .
1.92-1.79 (m 8H). 5 Examlale 57 _ :
N-[cis-4-(6-D nmet hyl am no= %ri m di n- 4-yl am no) - cycl ohe

Bt oBlhpHOLB BRIARTRIR | Ui ne (10 0. . zo.Tﬁ ijl )
i D) (. L. Q.

ind o8 fpffioh [ME S oOr S G iy aa*afr‘°§:°§=e‘ﬁ‘"§e§ﬁ$-de

éd’r@dﬁii@&&@teﬁ-b@%g%r ?05 g, dd&ﬁ 5 f’ho%n 2 Q- ! {nz)lluﬁfg %d(%ecol 15

m xture was then heat In a crowav

P o PNt A28 SR,

heamd )in Miceovastel elitheding aftl 6ot rter Mbarst TR readiRAWRE ¢ tp@atéi 17
m crowave at 170 C for 1 hour. The reaction m xture

mes tines (egitomhthatHalpaaaks eictibe thixanes Wdie ps @& IThe Belvadk lvas
was re-dissolved into 1 nL DMSO and purified by prep
tva@nBatedangthe mlaterial subjected to chromatography (2-4 % 2M NH; in MeOH /
N[ cis-4- é6- di met hyl am no- pyri m di n-4-yl am no) -
eYT10 feyigld [eig4-£6-difethy minase methyi-pheintidin #ylamiog)e et at e
(1.7 g, 0.024 mol, 249 as a TFA salt. ESI M
eyplohexyfipribpmic acid ety Leor (712, 00RBED) 8 h%e apgwhity solidH) |
11.82- 20 7.76 1H), 7.73-7.69 (m
gl 330 Wty ki vat ol hobits 5 50mb g i 1o, 3.5
@gﬁ%ﬁgﬁsg% %@,’2.3%‘(3,%}6,31'.75531@1’ 3B 17 ol 8H)-
| ar.n0-.5- WG i din: 4- vl api np) -
S4B Sal 5T, Ol A AR TR X SRR

dihifdeuor oacetate To a sol ution
of t - met hyl - 4, 6-di chl oropyrim dine (32.6 ng, 0.2 mmol)
i n | PP £ sblutich bf M@f49(6aﬂlﬂ&|ﬁ§1Qhﬁ&z(ﬂ&hﬂjpyrixgidﬁx-mhﬁn@nd

ci s-N-(4-am no-cycl ohexyl)-3, 4-di fl'uoro- benzam de
dyclohexi]eq@riBmixaitote-bbl ¢std (B85 51,020 md1)ih B®IL.CHLE was added
m xture was then heated in WO 2005/ 095357 :
A3 APRDOBN40 @658 Xhe selGticm wes ctiioston epoat terhpedat@effars lbhrs (or
m nutes. The reaction m xture was cool ed and then DI EA
until the reaction was completed as judged by TLC). The excess solvent was evaporatéd
off and the resulting oil was dissolved in 30 mL CH,Cl,. The organic layer was extracted
with 30 mL of a dilute NaOH (aq) / NaHCOs (aq) solution (the aqueous layer was
confirmed to remain basic during the extraction using pH paper indicator). The aqueous
layer was back extracted twice with CH,Cl, and the organic layers combined, dried over
MgSO,, and concentrated to yield N-(cis-4-amino-cyclohexyl)-2,N, N’ -trimethyl-
pyrimidine-4,6-diamine ( 5.3 g, 0.021 mol, 99%) as a white solid. ‘

ESIMS 250.2 (M+H)*; 'H NMR (400 MHz, CD;0OD) § 5.37 (s, 1H), 3.78 (m, 1H), 3.06 (s,
6H), 2.84 (m, 1H), 2.30 (s, 3H), 1.82-1.69 (m, 6H), 1.55-1.50 (m, 2H).

Step D: Synthesis of 5-bromo-furan—Z-carboxylic acid [cis-4-(6-dimethylamino-2-

methyl-pyrimidin-4- ylamino)-cyclohexyl]-amide trifluoroacetate.

To a solution of N-(cis-4-amino-cyclohexyl)-2,N”, N’ -trimethyl-pyrimidine-4,6-
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(70 uL, 0.4 mml) and di met hyl am ne (300 uL, 0.3 nmol)
wer e added. The m xture was then heated in a

woizerspessse at 170 C for 1 hour. The reacti on nmMPETUPEOS/006582
was cool ed and concentrated and the resulting oil was
re-dissolved into 1 nL DW?C)and purified by prep 5
LCMS to yield 43

BTt AN e BBk B g
e o PR T S T s g, 0

1(735621??3 ?QDZ%YZ vs%}l stlryed%sex{l%’ht a:l'ntI')chen 6: S%Elc\)/lgéb \(159 afééﬁ? to :Sl)?e i%ixture.

Tlfe, com@bﬂnd véas #ifen @%Jecgﬁ)purlﬁcaggn l;y $ép ﬁ@MS&E‘}reld]ﬁblgﬁl@H:ﬁjaﬁQ-

ca;b@xﬂlmmewms{danahﬂmﬁIaoalmmiyhy}ramumar- StaRAd) ¥l IO I
di n- 4-yl am no) - cycl ohexyl ] - benzami de trifluoroacetate
dridgtriftuoSyaetarg 35 sgnd.047 mmol, 39 %) as a white solid TFA salt.
ci s-[4-(2-chl oro-6-nethyl -pyrimdin-4-ylam no)-cycl ohe
51 MS 4222 Cdr-Baeri'd NAGR HO0M KLz, EILOD) 8% £(d, 1H0J & 35aAL6.GIN(d,
of 4-di chl oro-6-net hyl pyrimdine (3.7 g, 0.023 nol)
§th Jﬁﬁ orH2). fE0 [ hid), 4 Ré (18, HDIBE @1, ), 35,689 6H).,2.49. (8 3H), 1.89-
?gﬂkz gﬁd ci s-(4-am no-cycl ohexyl )- carbam c acid

5 ester (5.3 g, 0.025 nol). The m xture was
refl uxed overnight, cooled, and concentrated. The
resulting oil was subjected to chromatography (0-100%

Qyd acetate.in hexanes) to yield
C|§ﬁ?4 (2-chl oro-6- et hyl - pyri m di n- 4-yl am no) -

Slﬁﬁln%"mwsh (@%ﬁlﬂ@t%mﬁfb ijmlteﬁ%rf p%é‘{ﬂékysg gr i\%]rlﬂtg)(sci\);&l’gﬁégyﬂ

as a Ite s

Mn&ﬂ:@ﬂ:tmomﬁuﬁa@@ S6.31 (s, I H, 4.12 (m 1H),
3.56 (m 1H), 2:26 (s, 3H), 1.78-1.67 (m 8H), 1.48

(s, Obfing thé pcddureDy Bich EEdrExhpl6 4§ the title compound was obtained
[ 4-(2-di met hyl am no- 6- net hyl - pyr|n1d|n 4-yl am no)- 25

(Y migoiBetyds|a-vatebalid. c acid tert-butyl ester. To a

sol ution

ESI M 483(00EHDGr &L ISMRet 68/ MEzyGDGIDi018-95(¢) m;vml) 6 Hy)cB.8h e,
xyl]- carbamc acid tert-butyl ester (0.5 0.00 15
VT 245, Brb8 Gn. et Lo © 2AcHEb-60R Db o, AED, 3.8 (m,

A 9 and DI EA (51.1 uL, 0.0029 nol).
572 G 006 WD, LbvaRoBSEh. baT) JPoo0s, 006582 1h0
heated in a m crowave synthesizer at 170 C for 1 hour.
The reaction was repeated 9 nore tines (5 g total

Fﬁﬁéﬁj) and the reactlon m Xt ures wer e pool ed. The
ent was

N-[czs-4-(6-Dlmethylammo-z methyl-pyrlmndm-4—ylammo)-cyclohexyl]-3 S-bis-
trifluoromethyl-benzamide trifluoroacetate

" To a solution of N-(cis-4-amino-cyclohexyl)-2,N>, N —tr;imethyl-pyrimidine-4,6— .
diamine (30 mg, 0.12 mmol) in 0.5 mL DMF were added pyridine (14.6 uL, 0.18 mmol)
and 3,5-bis(trifluoromethyl)benzoyl chloride (21.8 uL, 0.12 mmol). The reaction mixture,
was stirred overnight and thgn 0.5 mL of DMSO was added to the mixture. The compound
was then subj.ect to purification by prep LCMS to yield N-[cis-4-(6-dimethylamino-2-

methyl- pyrimidin-4-ylamino)-cyclohexyl]-3,5-bis-trifluoromethyl-benzamide
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evaporated and the material subjected to

chromat ography (2-4 % 2M NH3 in MeOH / CH2Cl12) to
Wi2e05¢h9835% - PCT/JP2005/006582

[ 4- (2-di et hyl am no- 6- et hyl - pyri m di n-4-yl am

i no) -cycl ohexyl] 5 carbam %aci d tert-butyl ester (2.2

g, 0.0063 nol, 43 9% as alohite solid. ESI Ms 350.2

(s S o EliE SRl G () o
ESTIS B2 TR N i (H0g Mt Sl #8 G AR BT Brl o e

)06 Gn, QYS! PEEKAAED, 3349 (I P f
A S e I1§%3£-(%?§egt2?133|(¥8Wﬁh%‘3’dll'?19-(ﬂ’3?&im no) -

cycl ohexyl]-carbamc acid tert-butyl ester (2.2 g,
0.0063 nmol) in 15 nL CH2Cl12 was added TFA (0.97 ni,
Exafliple S0l ). The solution was stirred at room
tenperature for 4 hours (or - until the reaction was
N-ript-€6-Dirasthyka thiyec2- e thl-py rim itie 4 8 16116.6)-§CloM &N |- 3 8ifluoro-
evaporated off and the resulting oil was dissolved in
IggzamidCHIMoroacktage or gani ¢ | ayer was extracted with 15
30 nL of a dilute NaOH (aq) / NaHMCO3 (aqg) sol ution

(t he utesheproredyesrof Weep Aceftixpmphe 40,tthe titfeamippurtdasis obtained
g ring the extraction using pH paper indicator). The
(gﬁlg U4 mmal, 3quakasgydite seligk r act ed twi ce with CH2CL2

AR50 20 < AR 0T OB B8y %7 5% 6 Mk e,
1§50 Goted, T B0, & ) 24 G B S By LA, s,

white solid. 20 ESI Ms 250.2 (M+H)+; '"H NVR (400 MHz,

CD30D) b 5.70 (s, 1H, 4.00 (m 1H, 3 .11 (s, 6H),

Eatdidsp 1H), 2.16 (s, 3H), 1.86-1.80 (m 2H),

1.76-1.66 (m 4H), 1.57-1.49 (m 2H). Step D

Ny €353-Diféthoxy-benzylamino)-cyclohexyl]-2 ~trimethyl-pyrimidine-4,6-

3/ 4- di chl or o- N[ ol e am (o) et T am mor amethyl pyrimidine 46

dihiomind bisytriflobrvagetatgcl ohexyl ] - benzami de ;

trifluoroacetate. To a solution of

ci s- Zo(azohiitipne bFYH drd-aming-cyrelvliex) H-RYN iNitdinethyi-pytimidine),6-1

-amno- 2 5 cycl ohexane (20 ng, 0.080 nmol) in 0.5 nL

digyrne 249 aned B8d mHyel) iiOeml OlePH was addads,5-dimsthoxptredzaldehyde
4- di c{:l or gbenzoyl chloride (11.1 uL, 0.076 nmol).

(G emehy F‘Wﬁ’ O e W stireed i roery tempsFatirg Fr 2dali ar brapand

oy e RS IER b SaRo P SRR
s%@ll a? @%%%B%%%&R/é%&? egxlﬁ ;tm}f'eP &)27‘1 %ﬁoﬁ@_ﬁé{(?ovgziss%gged. to the mixture.
B e B i F e e

dg@&%ox%flgt?%hiﬁ;ﬁni\ﬁ]‘@%fIé)ﬁ%?%]?@,%{gin%l&f}midMé'—Zéb,G-%gPl)is-s

trifluoroacetate (27 mg, 0.043 mmol, 43%) as a white solid TFA salt.

ESIMS 400.5 (M+H)"; "HNMR (400 MHz, CD;0D) § 6.72 (d, 2H, J= 2.0 Hz), 6.59 (t,
1H, J=2.0 Hz), 5.59 (s, 1H), 4.22 (s, 2H), 3.97 (m, 1H), 3.84 (m, 1H), 3.79 (s, 6 H), 3.22
(s, 6H), 2.48 (s, 3H), 2.11-2.02 (m, 4H), 1.95-1.81 (m, 4H).
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J, = 8.4 Hz, J2=2.0Hz), 7.65 (d, 1H, J= 8.4 Hz),
6.01 (s, 1H), 4.23 (m 1H), 4.00 (m 1H), 5 3.26 (s,
woéBos/085834 (s, 3H), 1.98-1.81 (m 8H). Exanpl eP69/JP2005/006582
4- Cyano- N-[ ci s-4-(2-di met hyl am no- 6- net hyl - pyri m di n-4
-yl am no) - cycl ohexyl]- benzam de trifluoroacetate 10
Usi ng the procedure of St éﬁf’D of Exanple 59, the title

ng was obtained (11 ng, 0.022 nmol, 29% . ESI
(MtH) + ; 1H NWR (400 MHz, CD30D) b 7.97 (d,

TRER RNCHAR ety Tl YO
(fl§mu%"|9is-triﬂlﬁrgoaclta&2 (m 8H). 15 Exanple 61

[cis-4- D net hyl am no- 6- et hyl - pyri m di n-4-yl am no

) cy cughgmé lp}ocgauﬂe&hs%pfmffaxapﬁﬁzmhg 8t1d Ednd o] WRCH LS

To a solution of
@b S1p6.094 MinoE 5% @i WilteGokeet hy! - pyr i ni di n-4-yl ani no) - 1
-ami no- 2 0 cycl ohexane (20 ng, 0.080 nmmol) in 0.5 nL
BSEViSei 8.0 gl eX); 3 3t e0b oKz 0BnaD) §7.38 (sd1HY, 168 @1, 18, /= 8.0
0.076 mmol ), pyridine (9.7 uL, 0.12 mvol), and HATU
367.65 (g 1 HOT.086), Ard(t) 1H, JFR0 Hep6160 ¢s) 1H),420KE 21 S.21 (s, 6H),
stirred overnight and then 0.5 nL DMSO was added to
3-4fe(s, D2 @12-60311%4}@011@%%51(10&&{)1: hen subject to
purification by prep LCM5 to yield N-[cis-4-
(2-di rret hyl am no- 6- net hyl - pyri m di n- 4-yl anm no) - cycl ohe
nl 4 -di et hoxy- benzanmi de 25 trifluoroacetate (11
]ﬁ%’ Re?Ho nmol, 269 as a TFA salt. ESI MBS 442. 4

B P R S o1

| éﬂnylﬁ-ﬁ{ea‘]tilﬂglgl%ft%%te 4.00 (m 1H), 3.26 (s, 3H), 2.34

(m 8H), 1.45 (t, 6H, J=7.2 Hz).

WO 20854 Q3RrPA bf ﬁ?ﬁ-&%ﬁ%&ﬁgﬁéﬁ%aﬁ% Eﬁ%ﬁ{ﬁpl %Irﬁx%dme-zl 6-

3-Chloro-N-[cis (2-di met'hyl am'no- 6 rimdin-

dHaryihe (P4150hg, OYIChRABE XY 0.5 m2- DO 9 'a&i:eﬂéqmtﬁjcﬁyphenyl isocyanate
trifluoroacetate Using the procedure of Step A of

(Ex&mp| @0Brhmot)h&hé intdtire GaNRIDD ot r0OE témfetitite Bverdight 22d thBh 0.5
0. 023 nmmol, 30%

- mL of DMSO was added to the mixture. The compound-was then subject to purification
by brep LCMS to yield 1-[cis-4-(6-dime’tliylamino-2-methyl—pyrimidin—4-ylamino)—
cyclohexyl]-3- (3-methoxyr-‘phenyl)-urea trifluoroacetate (19 mg, Ol037 mmol, 41%) as a
white solid TFA salt. \

ESI MS 399.2 (M+H)"; '"H NMR (400 MHz, CD50D) & 7.1'5 (s, 1H), 7.14 (t,.1H, J =
2.4Hz), 6.86 (dd, 1H, J, = 8.0 Hz, J, = 2.0Hz), 6.57 (dd, 1H, J; = 8.0 Hz, J, = 2.4 Hz), 5.57
ts, 1H), 3.84 (m, 1H), 3.79 (s, 3H), 3.78 (m, 1H), 3.21 (s, 6H), 2.47 (s, 3H), 1.90-1.75 (m,

~ 8H).

Example 55
1 (3,5-Difluoro-phenyl)-3-[cis-4-(6- dlmethylammo-Z methyl—pyrlm1dm-4-ylammo)-
cyclohexyl] urea trifluoroacetate

Using the procedure of Step A of Example 54, the title compound was obtained
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ESI MS 406.4 (MrH) +; 'H NVR (400 MHz, CD3OD) S 7.71
(s, 1H), 7.57-7.53 (m 1 H), 7.45-7.42 (m 1H), 6.00

wO005e§3574. 23 (m 1H), 4.00 (m 1H), 3.26 (s, P6FIP2005/006582

2.34 (s, 3H), 1.99-1.82 (m 8H). 10 Exanple 63
N-[cis-4-(2-D net hyl am no-5- et hyl - pyri m di n-4-yl am no
) -cycl ohexyl | -3, 5- di nmet h&)@;ﬁ- benzam de

{;2’2 nf'% ngaqﬁqlg%/)a %@Pﬁ?fo gtr ih?n'SiJIiSnOfAr yl ani no) - cycl ohe
By M Py R A
m> 3 601<s 21H) W@Rﬂ{‘@ ,WBHQma ﬁg)g?lﬂs)'fé}g)gr 6§F§r§ﬂ) ?933 83 (m, 4H),

no cyc exy

tegq-7blqlt,lthpster (1 45 g, 6.75 mmol ). The m xture was
heated in a m crowave synthesizer at 150 C for 15

m nutes. The sol vent was evaporated and the nateri al
subj ected to chromat ography (0-70% ethyl acetate in
Eeaapless to yield cis-[4-(2-chloro-5 2 0 nethyl -

pyri m di n-4-yl am no) - cycl ohexyl]-carbam c acid
Neeis-45GBimetylaming-2-ietbylsulfadGl- pyrivhidin-ZPnisis-c felofRicyIe 3,4-
solid. ESI M 341.2 (M+rH)+; 'H NMR (400 MHz, CD30D) 6
dﬂﬂveroth.enz#msde tziﬂmoe«neratm) 3.67 (m 1H), 2.05 (s,
1.82-1. 8 48 (s, 9H). Step B:

%ﬁﬂﬁh §§p@e§5q of(gtss[_4-(3 4- 1ﬂuoro-benzoylammo)-cyclohexyl]-carbamlc acid
% l§ gl met hyl am no- 5- met hyl - pyri i di n-4-yl am no) - 25
9‘0 W W’] carbamic acid tert-butyl ester. To a
sol ut

cis-[ 150? ic-)hc’:mnoolf S KAARINeyY gy Nrcarbamis acif st rSyLestsr B 8ne
] 1 % solf & &8 'Elg(sé‘deg glﬁg{&d\%g i?gﬁ’% X Oﬁzrtaﬁ,ro dxlfzgéﬁg iT&%ﬂﬁ)cé)tul%%vas

e o R SRRy

duaed. EThel lixGurd WA HNWRHE 0 $O0X REPLASGFe 2l stidd & 1 IRur. 1THEQ.vaent
The reaction was repeated 2 nore tinmes (1.5 g tota

wiasstthen @hdenandd hiiethe Radtiiguil sﬁibﬁéététft@%hﬁdﬁnﬁﬁgﬁ@l@] @40 o4 Bﬁﬁy]
sol vent was evaporated and the nmaterial subjected to
@Hﬂ%}n@h@@n@b thC(n?_b—Vﬂpd%tibMomvems d\ir&dipitate ctdR<d1on) whioh was
fg‘resead[aa:d c*zsftfdmhwm/mmh%lmws topyeld e~ f%%dlﬂham no)
5 cycl q xyI -carbam ¢ acid tert - but(y ester (1
N G T e A T S e e
‘{,fm'd—% "H NWR (400 MHz, CD3CD) S 7.53 (s, 1H), 4.13
estid- 363 (m 1H), 3.09 (s, 6H), 1.94 (s, 3H),

Bs1835.4 MAr{Ma 8tk (4o ¥, (Cb,00) 5 7.78-7.72 (m, 180), 7.68-7.64 (m, 15),
7.39-7.33 (m, 1H), 3.93 (m, 1H), 3.61 (m, 1H), 1.78-1.68 (m, 8H), 1.45 (s, 9H).
Step B: Synthesis of cis-/N-(4-amino-cyclohexyl)-3,4-difluoro-benzamide.

To a solution of cis-[4-(3,4-difluoro-benzoylamino)-cyclohexyl]-carbamic acid
tert-butyl ester (4.4 g, 0.012 mol) in CH,Cl, (50 mL) was added TFA (1.9 mL, 0.025 mol).
The solution was stirred at room temperature for 4 hours (or until the reaction was
complete as judged by TLC). The excess solvent was evaporated off and the resulting oil
was dissolved in 30 mL CH,Cl,. The organic layer was extracted with 30 mL of a'dilute

NaOH (aq) / NaHCO; (aq) solution (the aqueous layer was confirmed to remain basic
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Step C. Synthesis of
ci s-4-(2-di net hyl am no-5- net hyl - pyri m di n-4-ylam no) -1

weamsnoes3scycl ohexane. 10 To a sol ution of PCT/JP2005/006582

ci s-[4-(2-di nmet hyl am no- 5net hyl - pyri m di n- 4-yl am no) -
cycl ohexyl]-carbam c acid tert butyl ester (1.3 g,
0.0037 nol) in 10 nL cH2cl2 as added TFA(O 57 ni,

Q rred a
Qurgx i3 émhétro U&ﬁaﬁﬁ guéer 1r[311c\r$\? rs{t‘hel aqious fa%eé s ck\% gacted

tenperature

ﬁ»@g@slvﬁ{ @H@z iﬂd%&?rém%ll&e@ ¢o Wede&?eﬂ%%r S\C(‘ﬁ,%d \é@'ﬁ:antrated

evapor at ed of e resul I ng ol sol

%léﬂczm%lngtﬁl&E@?; g dkfﬂ%?d’ b%ﬁé Zr@gcbgﬁjl Wb BO"}lﬁas a

mL of a dilute Na uti on
Whikesofigueous | ayer was confl rrred to remain basic
during the extraction using pH paper indicator). The

ESlIUBSMSNHrHS/E‘H MEIR (DeCKHZEEDIGDIES 11 (o O, M 4. HHE7.63.2 33 ém,
and the organic |ayers conbined, dried over MgSH, an

tNZ 8071 7a g4 7$8-415d (m, 1H), 3.86 (m, 1H), 3.12 (m, 1H), 1.91-1.87 (m, 2H),
ci s-4-(2-di net hyl am no-5-net hyl - pyri m di n-4-ylam no) -1
1.zl 46 (mBHOl ohexane (0.88 g, 0.0035 nol, 95% as a
white solid. 2 0 ESI MS 250.2 (M+H) +; 1H NVR (400 MHz,
M@Dﬁyghww C(SSN-[1—(9-6hlﬂr012fm(efhylsmmnyl-fpyﬁ@m(ls-4-yliﬁﬂ)lp)-
(s, 3H), 1.86-1.71 (m 6H), ,

99'“5’?“"3?’”5794 @Fﬂ““EWe“’S{“é‘EP D: Synthesis of
N-[CI mno pyr, md|n4yl

oy T7 BTG @rﬁswyls@ﬁi@mna@nem g, 0 mol)

2 <5£4§@°@9§5?%5P5r§ B AR B amiogreimend) 34
dlﬂﬁ'&rg (Benzgmgig((%f eé( f Hﬁno?)z Of_}\gg‘l_xtglaq%g t}{EHR!:%sd ina gucrowave at

DVF were a i di ne

Br0Scdbimtaaxyd eﬂ?e‘}é(ﬁctl&hh%drg Rad dodled a@con@ nt4d gﬂﬂh

The reacti-on m xture was stirred overnlg t an

Bsubtingloilofas PSR dBEcoMEe@- 1100%t i) Adetatdih Bexardd to%@é]@@tb'-ﬂﬁ#

was then subject to purification by prep L to yield
(N-OlhM@Qmeﬂ@-ls(lilfmgﬂ-byﬂlrafdlm@yﬁm%)ﬁme%§$,5-ﬁlﬂuoro benzamide (37
PCT/ JP2005/ 006582 154 net hyl -
fpgrarﬂiQ?Dmmlﬁ%)a\wmlpd@yoilohexyl] 3, 5-di net hoxy benzam
de trifluoroacetate (14 r}rlg 0.027 mmol , g@@gas a TFA
MS 4B Wﬁlﬂﬁwpﬁhﬂ ZFPM\@D)(M@@ GVH;AH), dj)G(Gl, 1H),
7,48 (s, 2.4
PP ok Tag s 6 <rz(z mz{% "4 Sim k. oo, 1. 361

éﬂ] gll-l‘)&Z 3. 3.23 (S, 5 6H, 2.32 (s, 3H),
1b T1g3( nﬁ%sm Exarrpl e 64

%ﬁhf&gs n({frlzbégc% _p. &f%l&é&)t(l&l mgehm% nj?f]lgul?angfrre pmeldmp Pl Im
)tlﬁﬂlfnlo)l@fcﬂﬁfé%tlf‘g,@-dlﬂuoro-benzamlde trifluoroacetate.

To a solution of cis-N—[4-(6-¢hloro-2-methylsulfanyl-pyrimidin—4-ylamino)-
cyclohexyl]-3,4-difluoro-benzamide (73 mg, 0.18 mmol) in IPA (0.8 mL) were added
DIEA (62 uL, 0.35 mmol) and dimethylamine (265 uL, 0.53 mmol). The mixture was then
heated in a microwave at 170 °C for 1 hour. The reaction mixture was cooled and
concentrated and the resulting oil was re-dissolved into 1 mL DMSO and purified by prep
LCMS to yield N-[cis-4-(6-dimethylamino-2-methylsulfanyl-pyrimidin-4-ylamino)-

cyclohexyl]-3,4-difluoro-benzamide trifluoroacetate (18.4 mg, 0.034 mmol, 19%) as a
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waS3lbosMes3422. 2 (MrH) +;

10 Using the procedure of Step D of Exanple 63, the
title conpound was obtained (15 ng, 0.028 mmol, 37%:
H NVR (400 MHz, CD30OD) 6P8TAM2005M06582
1H), 8.02 (d, 1H, J= 2.0 Hz), 7.78 (dd, 1H J, = 8.4
Hz, J2 = 2.0 Hz), 7.67 (d, 1H, J— 8.4 Hz), 7.48 (s,
1H, 4.31 (m 1H),-4.10 ar‘h 3.23 (s, 6H), 2.10
11A sad) . 2.00-1.82 (m 8H). 15 Exarrple 65
N-[ ci s-4-(2-Di et hyl am no- 5- net hyl - pyri m di n-4-yl am no
BSIows bhonenyhin SuniRAUDON L, EBIGYH §!85 &, 1H) YahORRTHA ),
TT57.69 (- 18hHMea Ny b & (vh,Nen5s. w&hMJ[) Wi gﬁ“ 18h%. z§b(}{i ?fg} g‘i)l (&
-am no- 2 0 cycl ohexane (20
GBI\}Fzm(se3Ia);Iqied.1394mnge)t hoxy ben20| c aci.d (16.0 ny,
0.076 mmol ), pyridine (9.7 uL, 0.12 mol), and 1 ATU
(36.6 ng, 0.096 nmml). The reaction m xture was

stirred overnight and then 0.5 nL DMSO was added to
Examplé Xt ure. The conpound was then subject to
purification by prep LCMS to yield N-[cis-4-
N@ﬁﬂﬁmwptamm By nirgidimy -y ayrine)i qfloheky i 3pdrdliflad rocyeakaliide
exyl ] 4-di et hoxy- benzam de 2S trifluoroacetate (12
‘ﬁ'ﬂ“"'ﬁ’a ermrol 289 as a TFA salt. ESI M 442.4

M MHz, CD30D 7.49-7. 46 3H),

(7 O;D 0aso LHon gf iédgzh@r{};&ylmld@egy?mg, Il-l)'ﬂmdf) 11&91%(]1 mUHvere

éd'eleI%Ag?% FLAU %W%an% g -(1\{-(4-36r}_p0-c§pm’loﬁ @/l),:&,? dlfmosbenzalr_nblde

BRSBTS PR RSO i

nftcsvaid 890 ‘!tyﬁlr PR ke ?ﬁ e fohdtBh B é:QSx%%s%?‘ (go“t‘ed and thep DIEA (35

trifluoroacetate Using e procedure o

@Ppin®16dnd dirh@hylitdhing
ulg.xoggi mmﬁelﬁq i 0}33“ i (1%/gqggeéﬂqmwayammﬂeﬁmn%&%%~£%en

| hiatad inGDEGDvat af .176°((for 1 hour) The/relfiof nRBulefas dddled and - 48

(s, 1H), 7.46-7.43 (m 1H), 4.31 (m 1H), 4.10 (m
cq_qq)entr@edg@d the, res@iing ofl Wi re-dissoBet] jnto ]2m®331\11861m<( parifiditby prep
10 Exampl e 67

Lﬁ-l\’fscﬁoé’ledd Vecipitrtbdimsthyiamioo-yrimiding-y leyiro) di n- 4- yl ani no
; gyc ?Qex | met hyl ]-3, 5- -

cyclohiexyl ﬂuoro-benzamlde trifluoroacetate (11.7 mg, 0.024 mmol, 24%) as a
TFA salt. |

ESIMS ‘376.3 (M+H)"; 'THNMR (400 MHz, CD;0D) 6 8.27 (m, 1H), 8.18 (s, 1H), 7.82-
7.76 (m, 1H), 7.73-7.69 (m, 1H), 7.43-7.36 (m, 1H), 5.71 (s, 1H), 4.02 (m, 1H), 3.88 (m,

1H), 3.23 (s, 6H), 1.90-1.84 (m, 8H).

Example 58
N—[cis-4-(6-Dimethylamino-5-methyl—pyrimidin-4-ylamino)-cyclohexyl]-3,4-diﬂuoro-
benzamide triﬂuoroacetgte

To a solution of 2-methyl-4,6-dichloropyrimidine (32.6 mg, 0.2 mmol) in IPA (1
mlL) were added DIEA (70 uL, 0.4 mmol) and cis-N-(4-amino-cyclohexyl)-3,4-difluoro-

benzamide from Step B Example 56 (50.8 mg, 0.2 mmol). The mixture was then heated in
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bi s-trifluoronethyl-benzam de trifluoroacetate Step A
Synt hesi s of cis-(4-am no-cycl ohexyl nmethyl)-carbam c
weachw/losxszyl ester. To a sol ution of PCT/JP2005/006582

ci s- (4-am nonet hyl - cycl ohexyl ) -carbam c aci d
tert-butyl ester (25 15 SrL 0.11 nol) in CH2C12 (300
n.) was added DI EA (22.9 f?2 0.13 nol). The mixture

' bat d..b | chl f t
{0 RPLEG000 e hsTRactiitire “4hedbRn iR hia
(TERDVEL mido®Bnll REndiGRarRial E%O@ QE, &4 gnrrr[oﬁ%e%/ aedrdné. .gItHe'miThr% was
sol vent was renpv I N vacuo an e reSUF I ng Oiqfl

thtin98 Qe Gl michoMR Ot (7050 f(m'l) hou@ﬂfeq%ﬁé’# IﬁﬁtLFQas %)glgd Qijrd)

was slowy added to the m xture w styrring.
coRuRfdrhtoMantBihie REUIANES] W8 B1dissord hR AL BRI Qﬁ:ﬁ:ﬁﬁ@f@ prep
then the solvent was renpved in vacuo resulting in
L{IMS: Ty ibld e cisAl-( G- @i fe iy BnAiis e thg - i8h-4(y3arhiho)\B8lohexyl]-
added to dissolve the resulting salt precipitate,
3wHdifthoneetenzangde tniflderoh@ e300 inkp, 9J06nmady 64%P#s OFF Asalt.
concentr at ed [}Ia(]—| sol ution. The aqueous |ayer was -
ESk MSaz20st(MHHD mEENMIRt (H0& Mz CBg@D)et 824 ¢, 1H), 8.Then, 1H), 7.81-
or%ani C Ia_/yers were conbi ned, dried over MgJSO™, and
Te/8 ke AHD. gt Bl - T lo(ny il BD.J7 49+ B4Q én, dBi).ol0d e 1 I8hd 09 kmetty3.)6 (s,
ég carbamc acid benéﬁl ester (24.5 g, 0.093 nol, 85%
05 23kP (5i 11D, £82-158 (my 8Hp63. 2 (MrH) +; ' H NMR (400 Mz,
DVBO-d6) 6 7.36-7.25 (m 5H), 4.99 (s, 2H), 2.90 (t,
J=6.4 Hz, 2H), 2.81 (m 1H), 143-1.34 (m 8H). Step

; esi s of ‘ ~
E??'ggr‘ﬂgd(% chl or o- 2- net hyl - pyri m di n-4-yl arni no) WO
3,2&95?‘1&95'¥[z?isPﬁ%-fi_E%gBﬂlQing-%gl%etg;’Egyrimi in—4-?'lélfn.in -8y%{0hexyl]-

cycl ohexyl net bam ¢ acl nzyl es

. pemhbiilOfriforfadiagd chl or o- 2-nmet hyl -pyrinmidine (1.0 g

15

20

25

6.1 mol) in 2 nL 2- propanol were added DI EA (1.6 rrL
SEpA :NSithesR Ol cfs4[5(X-6h1aFi- G areli T pPRAYIh-AB AR ind)-cye RHOGAL C

acid benzyl ester (1.8 g, 6.7 nmol). The m xture was
cimbaindclacid tart-butyl essave 5 synt hesi zer at 160 C for 20
m nutes. The reaction was repeated 2 nore tines (3 g
t ot alTo anetusipn af 3,4-dielilordr6-nretpityrionding @71y 8623v@0R in 30 mL
pool ed. The sol vent was evaporated and the material
methpgicysariaddsd DIEA AdbaEah Al ool eudsietdmminercxsiaieeyl)-n
hﬁqxanes% to yield cis-[4- (56- i )
CERITYF 38 oY) ety A -Hd) (7S ma)- e miytureyes srilesss aretnfalt |
-carbam c.aci d . bepnzyl este 6.5 0,017 nol, 91 ¢
odi, B afeny The e %Wéﬁsgasct%btf’fhreww@?hw%ﬂ s
. 5H)., 6.17 (s, .1H),
o35 tiin pihelgierf 893 5 S Rymp oy Himifpl Sgamid)
1hEx{13-carBhMic adid 8e-tutfestels. 2015 hoPBaok) £O T
R dctifcor ihic i P estes. 125 1:015 hoP ooy 8% illke SR
ESIMS 341.4 (M+H)"; '"H NMR (400 MHz, CD;0D) § 6.31 (s, 1H), 4.12 (m, 1H), 3.56
(m, 1H), 2.26 (s, 3H), 1.78-1.67 (m, 8H), 1.48 (s, OH).
Step B: Synthesis of cis-[4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl}-carbamic acid tert-butyl ester. |
"To a solution cis-[4-(2-chloro-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
carbamic acid tert-butyl ester (0.5 g, 0.0015 mol) in 2 mL 2-propanol were added

dimethy lamine (1.47 mL, 0.0029 mol) and DIEA (511 uL, 0.0029 rhol). The mixture was
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Step C. Synthesis of

ci s-[4-(6-di net hyl am no- 2-net hyl - pyri m di n-4-yl am no) -
woyosdsplosssyl met hyl ] - carbami ¢ aci d benzyl ester. Pt IFmON006582

sol ution of

ci s-[4-(6-chl oro-2-net hyl -géri m di n-4-yl am no) -

cycl ohexyl-nmet hyl ] - car bani €>8ci d benzyl ester (0.5 g,

hiateé,i in 2 Lr}l%roglﬁae Sal%ilﬁ{;l fﬁ)n’gi f?ty\fs de%g%tl%g% rgge%%g H %riore
t@ ?éSué’ @81 %tserltglz félxtlaet?ﬁ oo i r{u?({ures we?e pc%ped ?\LF[I@ &/asl 70

.-1

m nu e reac repea
to
e%dgGFﬁegQi&g r{/ag%% ?Jfga \;c\ala g}ﬂé\gg%%(i% ty?gql % pltl{ﬂlxﬁl lMe%ﬁ-I/

OTBERY o Fleld éwm eclinf ?rfénﬁﬁH @%m%ﬁmmczpylm% @cmxyu-

acetaté in hexanes fo renpve Starti ng nater

chrbdrhicvad téwmﬁ?%swem &.10.0062 o 143 ©6) aY b Mnfle §d1: [ 4
(6-di nmet hyl am no-

B83 M/ B 502y NRi mmn @0 MEz, CYsODN&R 8 (£1hy B bs ¢arippn.sa
acid benzyl ester (3.8 g, 9.6 mol, 94% as a white
(s plH)J3.11E6S] 6N 216 €s, 398, 1277 MeH)nt;, 8H)H 4R 900 MHz,

cbAd 3) S7.6-7.26 (m 5H), 5.10 (s, 1H), 25 5.09 (s,
SteH)C: Synth@sis of cis-Hh(2-ddmedhylamindgbhmetiRyl@F rigrigin SH-)lamo} O-

(s, 3H, 1.87-1.83 (m 2H), 1.65-1.56 (m 4H),
aminppcyplobexang  2H) . Step D: Synt heS|s of

ci s- N (4-am nopet hyl -cycl ohexyg%= N-trinmethyl -pyri
mi di @2 solugoR|pha- 2 Girhomiy @st”?ylmwnﬂbwoémwéssz

ol uU.tl

%‘i?@-ef-‘/jl-iaé'gﬂ?ﬁéf!ﬂmﬁwt#owfr%WWOBWPWU 1iml PGl gdded

Tgxgb 9}7~I %?%yb it E%()@_"I?u ﬁl?tm was 8 shrrecp S glg}:r%ayeéz zgfgagts (or
um)the ok GAS Eé etg]ag(}u'lc_ié%glgﬁﬁﬁl% g)@es@ 01(191? g)a]g]evaporated off

t enperature un ere

addBe FRMiSg 81 WRS &Bﬂ@d\ﬁm memyed. Q‘HQ orighfic m?e&twars Bxtricted with
washed through a. plug of celite with ethyl acetate.

30 bt FaldilesetNIGES (aqPNSENC O Alag)kohifidn (thkeaque®is @dyetvaswasfirmed to
subj ected to chromat ogr aphy (2-4 % 2M NH3 .in MeCH /
rmom)c dtuwdng thelesitraction using pH paper indicator). The aqueous layer was back
Ci s-N-(4-am nonet hyl -cycl ohexyl)-2, N, N-trinmethyl-pyrim
exteticivd tlicowith A6k a(lcmm o%an@ I ersrmbincd 4ipd aer oS, ead
solid. ESI M5 me 2 2 (MtH) +; "H NVR (400 MHz, DWMSO)
cchcentghg:d(twgppb cis-&- (%»gmeeighquwoﬁ qqgh}g-pgqm(dm 4-1h5nm0}19§[1m0-

éc’_ﬁhe élpigg ggérfﬁfﬁégg%ﬁ)(ﬂs a wh te sohdH) 1.55-1.29 (m
B VAP SR ety MO ERR OB BB ot ) ok B 58
6h '2@4%#@2 tl%t ?t%@,l la%sf/g};& A )‘:z'i}{)of TSR A TS 280
Sie‘ﬁ']fi' S¥fithesis of 3,4-dichloro-N-[cis-4-(2- dlmethylammo-6-methyl—pyrlm1dm-4-
ylamino)-cyclohéxyl]—benzamide trifluoroacetate. |

To a solution of cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-1-amino-
cyclohexane (20 mg, 0.080 mmol) in 0.5 mL DMF was added pyridine (9.7 uL, 0.12
mmol) and 3,4-dichlorobenzoyl chloride (11.1 uL, 0.076 mmol). The reaction mixture was
stirred overnight and then 0.5 mL of DMSO was added to the mixture. The compound was

then subject to purification by prep LCMS to yield 3,4-dichloro-N-[cis-4—(2-
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w0 ,2805m9s350 r i f 1 uor onet hyl ) benzoyl

4,6-diamne (26 ng, 0.10 nmmol) in 0.5 nL DVF were
added pyridine (12.1 uL, 0.15 15 mmol) and

chl ori de (18. RCOALP2005/006582
0.10 nmml ). The reaction mxture was stirred
overni ght and then 0.5 nL of DVSO was added to the
m xture. The conpound was®+ hen subject to

dgﬁ@:cné{la:jm%% 59 etﬁ%—p? %Pdln-%amlno)\/cyclogexyl][benzamAfde(t%ﬂuoroacetate
?mlmg}{{rﬁomqu(ggéa% L,jp0) - cycl ohexyl nethyl ] - 3, 5- bi s-
ri

| 'uor onet’hy enzamde trifluoroacetate (11.9 nyg,

EQI 10133492. H)“l %H}\@ﬁ R0 Wi Q:([ff@d)ﬁ 8. O%Q%gggéiai g IéIZ)E$I76 (dd,

00~ M-z
J1(=m; 41—12|)J2 =82 I_glﬁz)( 3. 65%&*)1}1 J& 8243H£)56 oilg!) mﬁ 428 é&slﬂ)llr!b@ (m, 1H),

326@6{1)3233@ 3H)19950r91(¥x58¢1)1 6H) 1. 54 1 46 (m 2H) 2
5 Exanpl e .68 :
N-[cis-4- (6 Di et hyl am no- 2- et hyl - pyri m di n-4-yl am no
) -cycl ohexyl net hyl ]-4- trifluoronethoxy-benzam de
Etxalhf)lelﬁﬁroacet ate Using the procedure of Step E of
Exanpl e 67, the title conpound was obtai ned WO
4Zb@s%@@['s!?ﬁ’?@?mm‘%thMﬂﬁaﬁ%ﬁl-Pmd(l&iﬁ-ylhnngO) GeloB&yl]-
,.33% as -a white solid. ESI M5 me 452.2 (M-H) + ;
be%ammt(lﬂaerwatecmw) 6 8.65 (m 1H), 7.96 (d, J=

J= 8.4 s, 1H), 3.87
s bty Eanelipr Aot aF s uates
m m .
(’33)‘%93"@ §g§869 to 72 were prepared in a sini Ingr
SR0R @@%’p h
Eapprg’?ﬁ ?gMgﬁzg oxy c aci ??@%'Png} x %’rfr_e%f)a %élsfs @

28t 2P RHAS. @@rmb e@zién 108, LTRSS, 2%% g@i)lﬁﬁE{‘)%@}ﬁ 1.99-

prepared.in manner as descri

130 (4SSH)9 the appropr| ate acid chloride and am ne
internediate of Step A. Exanples 108-110 15 Conpounds
108 to 110 were prepared in a simlar manner as
described in Exanple 52 using the appropriate
Examwipleplie and-ami ne internediate of Step A Exanples
111-113

" N-[cis-4-(2-Dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-diethoxy-

benzamide trifluoroacetate

To a solution of cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-1-amino-
cyclbhexane (20 mg, 0.080 mmol) in 0.5 mL DMF were added 3,4-diethoxy-benzoic acid
(16.0 mg, 0.076 mmol), pyridine (9.7 uL, 0.12 mmol), and HATU (36.6 mg, 0.096 mmol).
The reaction mixture Qas stirred overnight and then 0.5 mL DMSO was added to the

mixture. The compound was then subject to purification by prep LCMS to yield N-[cis-4-

'(2-dimethylamino-6—methyl-pyrimidin—4-ylamino)—cyclohexyl]-3 ,4-diethoxy- benzamide

trifluoroacetate (11 mg, 0.020 mmol, 26%) as a TFA salt.
ESI MS 442.4 (M+H)*; 'H NMR (400 MHz, CD;0D) & 7.47-7.44 (m, 2H), 7.02-7.00 (m,
1H), 6.01 (s, 1H), 4.23 (m, 1H), 4.15 (q, 4H, J= 7.0 Hz), 4.00 (m, 1H), 3.26 (s, 3H), 2.34

(s, 3H), 1.99-1.81 (m, 8H), 1.45 (t, 6, J= 7.2 Hz). .
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Compounds 111 to 113 were prepared in a simlar manner

as described in 20 Exanple 54 using the
wapprsgpsisat e. i socyanat e and ami ne i nternedi at ePoT/IB00H006582

A. Exanples 114-117 Conpounds 114 to 117 were

prepared in a simlar manner as described in Exanple

48 using the appropriatejéﬁ%boxylic acid and am ne

[ diate of Step D. 25 Exanples 118-125 Conpounds
E&%ES%§§125 were prepared in a simlar manner as

S AT B3 SRR P 05
1892 nniad tiffabrodfeeann/ 006582 159 Exanpl es 126- 133

Conmpounds 126 to 133 were prepared iii a simlar
MBNNEkindthePRTEdurOSB A JEERIBHIE 6 B Ui BmipBnd was obtained

appropriate carboxylic acid and am ne internedi ate of
(13trey) 0A23 mmob3avyl es 134- 140 Conpounds 134 to 140 were
prepared in a 'simlar manner as described in Exanple
ESEME2061¢ (VH) " a i NMIR (480 @ViHe| CDOD) 6. He(saArH), AB7-163 (m, 1H),
internmedi ate of Step D. Exanples 141-148 10
7.6p1P8 (ndBH)16.00 (sp111)4 8-20vénel k), éHaredlH)N3.26 &, 6H), 234 (0 AHEr
as described in Exanple 61 using the appropriate
102138 % $1. aci-d and anmine internediate of Step A
Exanpl es 149-167 Conpounds 149 to 167 were prepared in
a simlar manner as described in 15 Exanple 67 using
t he ag ropriate acid chloride and am ne internedi ate
Expmple S E. WD 2005/ 095357 PCT/ JP2005/ 006582 - 160 Ex.

No. - N-. . .
MiE 2GR T ety Y B PR RO § o)
I : - dj -b ide 442.4 (M+ 70
dﬁ@?@%gﬂ%F%é¥h§ﬁé?ﬁ?ﬁgﬁ%ﬂ%¥§-n:Pﬁsrlpsriniding4-;?an1no

S')ISI? [AgIﬁg#%?%@é?ﬁﬁ}sﬁ;(ﬁkmwsn?&_ﬁﬁmﬂﬁn1_%%4—?!21%@%’?10 exyl]-
yl am no- 2-net'hyl - pyrim-di n yl amno
carbamic acid tert-butyl ester.

To a solution of 2,4-dichloro-5-methylpyrimidine (1.0 g, 6.13 mmol) in 2 mL 2-
propanol were added DIEA (1.6 mL, 9.20 mmol) and cis-(4-amino-éyclohexyl)-carbamic
acid tert-butyl ester (1.45 g, 6.75 mmol). iThe mixture was heélted in a microwave
synthesizer at 150 °C for 15 minutes. The solvent was evaporated and the material
subjected to chromatography (0-70% ethyl acetate in hexanes) to yield cis-[4-(2-chlor6-5-
methyl- pyrimidin-4-ylamino)-cyclohexyl]-carbamic acid tert-butyl ester (1.7 g, 4.86 mmol,
79%) as a white solid.

ESI MS 341.2 (M+H)*; "H NMR (400 MHz, CD;0D) & 7.76 (s, 1H), 4.12 (m, 1H), 3.67
(m, 1H), 2.05 (s, 3H), 1.82-1.70 (m, 8H), 1.48 (s, 9H).

Step B: Synthesis of cis-[4—(2-dl‘imethylamino—5—methyl-pyrimidin-4-ylamino)—
cyclohexyl]-earbamic acid tert-butyl ester.

To a solution cis-[4-(2-chloro-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
carbamic acid tert-butyl ester (0.5 g, 0.0015 mol) in 2 mL 2-propanol were added

dimethylamine (1.47 mL, 0.0029 mol) and DIEA (511 uL, 0.0029 mol). The mixture was



71 cycl ohexyl] -3, 5-di et hoxy-benzam de 442.2 (MtH)
N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no

wWP-200609833¢| ohexyl ] - 3-i sopropoxy- benzam de 412. 2Ct¥r1d)s/006582

73
3-Brono- N-[ci s-4-(6-di rrettpél am no- 2- net hyl - pyri m di n-4
-yl am no) cycl ohexyl]-4-fl Gr o- benzani de” 450. 2 (M+H)

BRI Bl S AT o st e A e 2 e

. %(?m.f%l‘.:g?%foﬁl mXﬂeﬁm Qﬁ)tﬁ&%gétﬁnméule's %%&MCQ? The é)%oengwas
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Lodpbia®t AndNhE Glafrid sk e&éﬁkmﬁh@@%ﬂ&hg(ﬁb YUY ih "Iﬁé@'%[‘f
4-yl am no) - 402 (Mt cycl ohexyl |- 3- net hyl - benzam de

b 9relt dicias2 4tirh&@hyirhBb-H3th MY I0R ridnidBRI4OMAmRYy.i M di n-
?ﬁ)gﬁgg)- 4%1653(.21(I\/H-}E|)176 Sy i Hlaniady
cyutdhekkyarfantic ddidiertdulyteta.slg, §.6037 mol, 85 %) as a white solid.-
3-Di fl uaronet-hoxy-N-[ ci s-4-(6-di net hyl am no- 2-net hyl -p
VST MSAISA-24MAH) 5 HHMNYR Qg0 bilex ¥iN,0D 327258 @Ge11420.13 (M), 3.63
3-Chl oro- N-[ ci s-4- (6-di net hyl am no- 2- net hyl - pyri m di n-
4mylEBng 9fo(s, 648, L9+ (soHdx Y.B3-140 (et BH), 1381z, Abf)de 402. 2

\%
&I%%rﬁdnﬂlffi%PfsCiSﬂ-(?Gdimeﬂwahl}ihafﬁ-mﬂm-mimwin-ﬁ;brlfinﬁnd)-lramino-

-ylam no)- 79 cycl ohexyl]-benzam de 432.2 (M+H) ‘
c¥qiehegang. (6. Di net hyl am no- 2- net hyl - pyri mi di n- 4- yl ani no

)8 1 80 TS %%clﬂgtti]chxc}% lc]s:[i’(is-ai‘?rie%h%?é&%?n?gﬁy%gyg%%dii%@la%ir(low H)

- D -N- [ ei s-4:( 6- di h 1 NQs 2- 1 - I i
RSB PRl PG B Gk Madaced

] ) : . . ) 4 ) P
RSPl b R U B i o
ikl @heSedbribPwid BRI RY RTAIRE K ’ﬁEbB‘YTHe@kEésmcﬁﬂté&g &/ﬁ% %@{Brﬁ@d off

) cycl ohexyl] - 4-met hoxy-"benzam de 384.2 (

3nd3jiareulithd il wasttiss8lvell ii B0 ki) @RLAIY- Phd R EdNNd Y Mabt:diabBred with
-yl am no) - cycl ohexyl ] - benzam de 379.2 (Mt

30 Lioif ¢ dilate da®H[(aq)$ NAH(CO, ¢higheadlnydra(tiernquédubrialyénw aspyiifirtied to
din-4 85 yl am no) - cycl ohexyl ] - benzam de 422.2 ( M+H)

genain basic during the extraction using pH paper indicator). The aqueous layer was back
N-[ci s-4-(6-Di net hyl ami no-2- net hyl - pyri m di n-4-yl ami no

yitragigd tvgicq WilHHo(dy and dhregrganic. 13y ers comphigeds drisdsaverid S0, and
concentrated to yield cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-1-amino-
cyclohexane (0.88 g, 0.0035 mol, 95%) as a white solid.

ESI MS 250.2 (M+H)"; "HNMR (400 MHz, CD;0D) § 7.53 (s, 1H), 4.17 tm, 1H), 3.09 (s,
6H), 2.94 (m, 1H), 1.96 (s, 3H), 1.86-1.71 (m, 6H), 1.62-1.59 (rﬁ, 2H).

Step D: Synthesis of V-[cis-4-(2-dimethylam ino-5-methyl-pyrimidin-4-ylamino)-
cycloﬁexyl]-3,5-dimethoxy—benzamide trifluoroacetate.

To a solution of cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-1-amino-
cyclohexane (20 mg, 0.080 mmol) in 0.5 mL. DMF were added pyridine (9.7 uL, 0.12
mmol) and 3,5-dimethoxybenzoyl chloride (15.3 mg, 0.076 mmol). The reaction mixture
was stirred overnight and then 0.5 mL of DMSO was added to the mixture, The compound

was then subject to purification by prep LCMS to yield N-[cis-4-(2-dimethylamino-5-
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N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no

wWO-208/08652 ( M+-H) PCT/JP2005/006582

cycl ohexyl ] -4-fl uoro-3-net hyl - benzam de
N-[cis-4-(6-D net hyl am nol%4rrethyl pyri m di n-4-yl am no
)- 440.4 (M+H) 88

ﬁ%?@pgﬁ‘%&%ﬁ- inalrr‘frﬁd’)%gﬁol%eoylib rgrgdtrlrﬁe xb/ylgen%?%lﬁ% o gﬂvrog?;ﬁtﬂ%(m
yg%q ]-4- fI uor o- benzam de e WD
2505/ 09535$ /JP2005}006582 161 Ex. No. com ound

BeI®mISMP4 4 M+H)"; 'TH NMR (400 MHz, CD;0D) § 8.00 (s, 1 748 LH), 7.19 (d
4- Br ono- N-([C|§ 4- (6- dl(msthyl am3n0)2 mst(fi P) (? J. n- «

?}'\%J |_=§im4th9,)6 B0¢,a¥5 Y ehexyd)) 4. 8- @B Y b-1emz qm,ckessd(é‘,%kﬁ, 3.23 (s,

6H], €i32(4 352D reS(nl, 8R).NO- 2- et hyl - pyri m di n- 4-yl am no

)- 386.2 (M+H) 91

cycl ohexyl ] - 3-fl uoro-4-net hyl - benzam de

4- Chl oro- N-[ ci s-4-(6-di nmet hyl am no- 2- et hyl - pyri n-iidi

Exmylleém no)- 388.4 (MrH) 92 cycl ohexyl ] -benzani de
[lyls 44{{6 Di et hyl am no- 2- et hyl - pyri m di n-4-yl am no

§.4-Djchlpxpe: dﬁéﬂ;@jdllBethYlamm-ﬁa@nﬂlahpxrengm-wlémd)-cyclohexyl]-

n[C|s4 - Di met hyl am no- 2- et hyl - pyri m di n-4-yl am no
#L Z og)gcetate

- de .4
Wfl:?@g‘)ftg % Pﬁ’%@‘i‘% 8%0%)%(1%%3%%%]36@6‘%“@ Was ghipingd

I ] et hyI benzam de 382.4 ( MtH)
@Sgg%ﬁo? ﬁ{&Y 37 (6 di met hyl am no- 2- net hyl - pyrirrnidin

Edrmkas ES&/HH{) g ﬁ@fl@%]@{) ﬁ/f%&%@[ﬁﬁg%‘g‘@%@? g(cﬂ"fﬁ', J=2.0

N-[cis-4 6- Di fret

B 193 (dd 28, ﬂr=(zMP1hQ JZQZOH%767(d 1H, J= 8.4 H), 7.48 (5, 1H), 431 (m,

cycl ohexyl]-3-trifluoronet benzan de 9

NH)-¢i16 (d; (16); DRIre) buy), amzw;sﬁy mat)msh(nﬂymm dl n-4-yl am no
)- 440.6 (MH)

cycl ohexyl ]-3-fluoro-4-trifluoronethyl-benzam de

3- Chl oro-N-[ ci s-4-(6-di net hyl am no- 2- rrethyl pyrirnidin
Exanple if no) 99 cycl ohexyl]-benzami de 388.5 ( MtH)

N-|[cis-4- (Z-Dlmethylammo-S-methyl-pyrlm1d1n-4-ylam1no)-cyclohexyl]-3,4-dieth0xy-
benzamide trifluoroacetate .

To a solution of ci3-4-(2-dimethy]amino-5-methyl-pyrimidin-4-ylamino)—l -amino-
cyclohexane (20 mg, 0.080 mmol) in 0.5 mL DMF were added 3,4-diethoxy-benzoic acid
(16.0 mg, 0.076 mmol), pyridine (9.7 uL, 0.12 mmol), and HATU (36.6 mg, 0.096 mmol).
The reaction mixture was stirred overnight and then 0.5 mL DMSO was added to the

mixture. The compound was then subject to purification by prep LCMS to yield N-[cis-4-

" (2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-diethoxy- benzamide

trifluoroacetate (12 mg, 0.022 mmol, 28%) as a TFA salt.

ESIMS 442.4 (M+H)"; "HNMR (400 MHz, CD;0D) § 7.4.9-7.46 (m, 3H),7.02(d, 1H,J
= 8.0 Hz), 4.31 (m, 1H), 4.16 (q, 4H, J= 7.0 Hz), ;1'.10 (m, 1 H), 3.23 (s, 6H), 2.10 (s, 3H),
2.01-1.81 (m, 8H), 1.46 (t, 6H, J = 7.0 Hz). '
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N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no

Wﬁ)-zoasxﬂemshexyl ]-4-fluoro-3-trifluoronethyl - benramisemos/ 006582

440.6 (MrH) 101

N-[CIS 4- (6- Di et hyl am no- 2 met hyl - pyri m di n-4-yl am no

- 390.2 (MtH) cycl ohexyl] 533, 4-di f | uor o- benzam de 102

%%ﬁgfg -N-[CIS 4- (6-di met hyl am no- 2- net hyl - pyri m di n-
mno)- 406.3 (MH)

e f ' - .

RPUPITRl g e MR PARREER AR Anidin-t tapino s lolsics
huopﬁﬁen;alﬁmtwlﬂuoroacetate
cycl ohexyl]-4-trifluoronethoxy-benzam de 104
N-[ci SUerg(t&r ;Pbééaﬁﬂa)ék Sh AQS %xd}ﬁﬁlwé R %&b&hnﬁ x%k eﬂﬂafﬁgd
)- 368. cycl ohexyl ] 4-met hyl - benzam de
Nz[rﬁg,s)-oés(nﬁn@;m hyl am no- 2- net hyl - pyri m di n- 4- yI am no
)- 368.2 (M+H) cycl ohexyl] 3- et hyl - benzani de 106
NS] BiSsH04: 2g(m+|u_ab)he‘ﬂwMar(mav1Hz GV, Op) BTy i($11L B 17.50-7.6 6 (th,Ne),
)- 422.3 (Mt
@8 (% By 46- 7443 (i, fLHY @130 1wt 1Y) 4.b@ (nz,ali) Be23 (s, 6H), 2.10 (s, 3H),
2, 2-Di fl uoro-benzo[ 1, 3] di oxol e-5-carboxylic acid
[Z@ﬁsl ¥ (e 3HD7
di met hyl am no- 2- net hyl - pyri m di n-4-y| am no) - cycl ohexyl
]-am de 434..1 (M+H) 108

C [ (1H 1 ndol - 2-yl et hyl ) - am no] - cycl ohexyl )-2, N
E‘%F‘ {ilﬁ%rret hyl - 379.4 (MrH) pyrini di ne-4, 6- di ani ne

%‘p l%s-xi P imstihgmige-2rpethylpyrimidin H‘awﬁ&ﬂawym&w 3
%%—q}ﬂlug’l?lﬁne%hﬁ-%@amx&é,&’liﬂlhﬁé&tlte yrimdine-4,6-diam ne

bln%gl; %ﬁﬁnﬁs 6f3 %9&6 MGM%E Ff&&%%l?}%‘t )cas?ya‘;.mgl ?yrﬁe]ﬁé’g

2005/ @3%36iatibHIH oz’sRﬁQQﬁdo@Qﬁ@B@ycloL@%d)@ﬁrbam a&(ﬂ%ﬁ%@/l ester (25

nanme 1-(3 4-Di net hoxy-phenyl)-3-[cis-4-(6

di el thyl) anCHRa12A30MARL s alidéd DIEA (22.9 mL, 0.13 mol). The mixture was

pyrim di n-4-yl am no) -cycl ohexyl ]-urea 429.4 (MtH) 112

¢odlesi agr-a-i¢ephaldi ave bnyry batilanaforaateed] Fip Imlp 1R micd) waslophlg milded.

% cycl ohexyl]- 413.5 (MrH)  3-(2-et hoxy- phenyl? urea
heymixture was removed from the ice bath and stirred overmght The solvent was

enzyl oxy- phenyl )-3-[cis-4-(6-di net h]\{l am no- 2- e
[ﬂp}ov&cﬁwlv&e%% t}w-,rgsu}émgwpbssolved in eOH (250 m1L). Concentrated HCI

| .am no c| ohexyl
475ym was s?ow%y a ded to tXe 1]mxture with stirring. The reaction was allowed to stir

for 4 more hours and then the solvent was removed in vacuo resulting in a precipitate. A

copious amount of water (2 'L) was added to dissolve the resulting HCI salt precipitate,
which was then made easic with slow addition of a concentrated NaOH solution. The
aqueous layer was extracted 3 times with ethyl acetate (1 L). The\organic layers were
combined, dried over MgSO,, and concentrated to yield cis-(4-amino-cyclohexylmethyl)-
carbamic acid benzyl ester (24.5 g, 0.093 mol, 85%) as an oil.

ESI MS m/e 263.2 (M+H)"; "TH NMR (400 MHz, DMSO-dg) § 7.36-7.25 (m, 5H), 4.99 (s,
2H), 2.90 (t, J= 6.4 Hz, 2H), 2.81 (m, 1H), 143-1.34 (m, 8H).

Step B: Synthesis of cis-[4-(6-chloro-2-methyl-pyrimidin-4-ylamino)-
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114
3, 5-Di brono- N-[ ci s-4-(6-di net hyl am no- 2- net hyl - pyrim

wOadbos/04s35y1 ami no) - cycl ohexyl ] -benzani de 510. 2 e&FHP2005/006582

3- Bronp-4-chl oro- N-[ ci s-4- (6-di net hyl am no- 2- net hyl - py
rimdin-4 115 yl am no) - cy&il ghexyl ] - benzam de 466. 2
(M+H) 116 S0

GFJ”%[ @Y{J}EE" gnf €|§)£’|thyf‘é’s'te?m no- 2- net hyl - pyri m di n-
i b e
ﬂré}ﬁhél@véf’e ﬁ@&eﬁﬁlEAQ?@frl ()Mh'ﬁl)lol) and czs- 4-amino-cyclohex lmeté%l)-

pyri m di n-4-yl am no) - cycl ohexyl | - ydr oxy-ace

chiBmic acid benzyl ester (1.8 g, 6.7 mmol). The mixture was heated in a microwave
N-[cis-4-(2-D nmet hyl am no-5-net hyl -pyrimdin-4-ylamri
sydthesBBrat 21 (ONE HYr 20ayiabied epi rdacorWishepelited & Rafintts (31Dotal
N-[cis-4-(2-D net hyl am no-5-nethyl - pyrimdin-4-ylamri

mggterial)28d 2he ekdtpn mixtures were pooled. The solvent was evaporated and the
cycl ohexyl]-3-trifluoromnethyl-benzam de 120

materig] @Lb;bc(@t@phremhtygranlm(@ -180%bethiyy hoetayerin irexdines) th-yjeb el [H-(6-
0)- 490.4 (MtH)

cblpee- %ﬂ@i&wljpygmsinbﬂ-ylwmcﬂw@¢lwmlm¢91y1]b;enrbzmm adid berizy] ester (6.5

benzo[ 1, d] di oxol e- 5- car boxylic aC| d

Q% gPIEO% ) as a white soli

?élg\ﬁ,# ng gg%&@%@mﬁgggéob M Bpdiy 597599 S ys‘h)?%el)%s
i SANG A S58af {fh SOR Y b 2 DR e BB B el o,

1466@'&(%@4% Pk@lﬂzé ymet hyl ami no- 5- net hyl - pyri m di n-
4-yl am no) - cycl oh benzam de 388.2 (M+tH) 124

S € s dfic i i -
ot f’s"‘z"‘é A m““ﬁ??f%ﬁ‘éi‘@“@*?”é{hﬁﬁ““b@n‘?‘a?nyﬂ%‘“ﬁ‘%

chelpliixghb-thyH-Chriaiiydddibéieyesteet hyl - pyri m di n-4-yl amiri
0) - cycl ohexyl]-3, 4-difl uoro-benzam de 390.4 (MtH)
126 To asolution of cis-[4-(6- chloro—2-methyl -pyrimidin-4-ylamino)-
5- Brono- N-[ ci s-4-(2-di met hyl am no- 5- net hyl - pyri m di n-4
nypwlmyhylh%bam‘( M*d—benzidyéibdﬁé)gjﬂ PB-omaoly mt2 mia apiagiendidvere
f uran- 2- car boxyl i ¢ aci
%d@eﬁ’g{qqule_(l Ax9L,2.q mmp}). The mixture

@%é%d‘é'% Bite Bty Snpesrel t%i;%rg?h%gﬁsslfﬁewwwayw
oW1 Lingrt By bR B M RGeS e

v&z evapgsr%édzan(i I}ﬁ'é'_r“a’tenal _subjected to chromatography (O 100% ethyl acetate in

hexanes to remove starting material, followed by <5% MeOH in CH,Cl,) to yield cis-[4-
(6-dimethylam ino-2- methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-carbamic acid
benzyl ester (3.8 g, 9.6 mmol, 94%) as a white solid. |

ESI MS m/e 398.2 (M+H)"; '"HNMR (400 MHz, CDCL3) § 7.6-7.26 (m, 5H), 5.10 (s, 1H),
5.09 (s, 2H), 5.06 (m, iH), 3.69 (m, 1H), 3.09 (m, 8H), 2.40 (s, 3H), 1.87-1.83 (m, 2H),
1.65-1.56 (m, 4H), 1.42-1.36 (m, 2H).

Step D: Synth esis of cis-N-(4-aminomethyl-cyclohexyl)-2,N',V'-trimethyl-pyrimidine-

4,6-diamine.
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129 cycl ohexyl ] - 3- et hoxy- benzam de 2-(3,5-B
is-trifluoronethyl-phenyl)-N[cis-4-(2-dinmethylam no-5

wonedshgs3s130 PCT/JP2005/006582

ri m di n-4-Ylam no) - cYcl ohexY1] - 2- hydr oxY- acet am de
520.4 (M+tH) pY 131 .
2- (4-Brono- phenyl )-N-[ci s- 1P (2- di et hyl am no- 5- net hyl -

pyri mpgll %1&1:’1 ﬁfgc7szq4((g/gﬁhetla¥lamlno-2-m%ﬂg mp&rlm in-4-ylamino)-

yl'am no) - cyc OXy- ace

%@Qﬁé%sﬁﬁ?ﬁ%&;ﬁéd?%%%%ﬁé% (3.&@39.5%81110{\'% ECRTROCRY.) was

name

- NdbEi 095 Aa/C 2380 B yhea i B Rit R ek sl 'a{poglln@e %fﬁ')t@%élgﬁ)er an

)- cycl ohexyl ] -3, 5-di et hoxy-benzam de 44

BA(Braeni®phére GbSHA0LR: dhé‘ﬁ';(?)/itﬁaﬁlﬂﬂ@re %m@yédm&ménu%ne
-yllam no) - .450 (M+H) cycl ohexyl]-4-fl uoro-benzam d

W8Hed through a plug of celite with ethyl acetate. The solvent was concentrated and the
N-[ ci s-4-(2-Di et hyl am no- 6- net hyl - pyri m di n-4-yl am no
thaterga) phovbistdd-t8 clbmatograbien2 a2l BEAn MMM HPH,A3 %o yield
N-[cis-4-(2-D nmet hyl am no- 6- et hyl - pyri m di n-4-yl am no
6)1S~ %ﬁmémﬂﬂ]yl—syqlvphewlor@ﬂ\bﬁhtrh;pthybpyrmdmde 64i24nide (1N ) 6.5

‘Nllf’leﬁ"s%)éF‘-S@ZWﬁter@!iﬁyl ani no- 6- net hyl - pyri ni di n-4-yl ani no

: | 3..5:b fl thyl-b de 490. 4
RN P27 Ol I NS 90 of B SR A B By DK LD
Frleafl s e 20 IR AR ol eyl ohoxy!

yaih %ﬁ‘“ﬁ’%fﬁ aea ‘met'f%a‘r'a'r‘ﬁzﬁ'se%ywtrwr""pt YRR
ﬁfﬂh@cﬂn@ﬂyﬂ %@blg-tﬁ%mmeﬁ%& Ibg&ﬁélﬁe]trlhﬁ% % 139

[ci 5-4-(2-D met hyl am no- pyrlm yl am no

) - CYKd a0laRotIdn] of 3N (1ivA i .
N-[cis-4-(2-Di rre?hy amﬁl lﬁgrﬂét nec?%l?&%l))/rélmn%ﬁnezh%%én? lrﬁlcl)ne

4)6-diyiaine (RBlg] 6.46 maiohih 056z BVIFWerd filed pirididd)(12.141, 0.15

5- Brond- N- [ Ci s- 4- (2-di net hyl ami no- 6- net hyl - pyri m di n- 4
mmolhandifehis(teifiodromethyDienmiyt cliloider(i &2 uk,38L02Anhdl: Hhekéaction
5- Brono- f ur an- 2- car boxyl i ¢ aci d

r{“é‘i“ée-mas s ﬁ’l’ﬁrﬁ‘ﬂht@mj then @-Srrelt h{PMSAAs @MBEH)ZO the mixture. The

pyri m di n-4-yl am no) - cycl ohexyl ] - am de
compound was then’subject to purification by prep LCMS to yield N—[czs-4 (6-

dimethylamino-2— methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-3,5-bis-
trifluoromethyl-benzamide trifluoroacetate (11.9 mg, 0.019 mmol, 19%) as a white solid
TFA salt.

ESIMS m/e 504.2 (M+H)"; 'H NMR (406 MHz, CD;0D) & 9.03 (m, 1H), 8.47 (s, 2H),
8.20 (s, 1H), 5.58 (s, 1H), 3.88 (s, 1H), 3.43 (t, J= 6.4 Hz, 2H), 3.20 (s, 6H), 2.48 (s, 3H),

1.90-1.75 (m, 6H), 1.54-1.46 (m, 2H).

‘Example 68 °

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl ]-4-
trifluoromethoxy -benzamide trifluoroacetate

Using the procedure of Step E of Example 67, the title compound was obtained
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143

3, 5-Di brono- N-[ ci s-4-(2-di net hyl am no- 6- net hyl - pyrimd
wOones/ 09550 (MrH)  yl am i no) - cycl ohexyl ] - benzanmpde/ e2b45/006582

N-[ ci s-4-(2-Di et hyl am no- 6- net hyl - pyri m di n-4-yl am no

)- 398.2 (M+H) cycl ohexyH} 3- et hoxy- benzam de 145

2-(3,5-Bis-trifluoronethy henyl )-N-[cis-4-(2-dinmethy

(h@m @Zr@ﬁgﬁjﬁ/ ¥ kflt SOll(%(1] 2- hYdr oxY- acet am de
L%%?/[s“m/e%ﬁ (Mmﬁ)+14ﬁ Nl\fR (40(111\4515 gDh%%a .65 (m, 1H). 7.06 (=94

Br ono- phenyl) cls

‘ }p%m)”mdo (4, 4= dzﬁHQ 938 &Yyl 8; J%j(ft PEREES, 3THE6m),

2M8[(§l351j41 8(821 1 @6y |1 33-n24 GnmHhyl - pyri m di n-4-yl am no
)- cycl ohexyl] -3, 5-di et hoxy- benzam de 442.4 (MrH) 148
3-Brono- N-[ ci s-4-(2-di met hyl am no- 6- net hyl - pyri m di n-4
-ylaLmi no)- 450 (MtH) cycl ohexyl]-4-fl uoro-benzam de

Edtples 69-72
N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no
) - 454£0mpouAdsfpO to 72 were prepared in a similar manner as described in Example
cycl ohexyl met hyl ] -3-fluoro-4-trifluoronethyl -benzam de

4§ mging the appropriate carboxylic acid and amine intermediate of Step D.

. N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no
) - 452 2 (MtH)

g E% Fe gi_% thyI] 3-trifluoromet hoxy-benzam de 151

6- D et hyl am no- 2- net hyl - pyri m di n- 4-yl am no

1'5 ch %IO%IB&M% %e{orW)b lverse ;r)TrI?:E)ahrg&( 6 abs?rgl 3 %agr?er as §escr1b(eyl+ n

Bt 30 Bl e bindbrind 31 42 0 2RO BY T

15

20

WO 2005/ 095357 PCT/ JP2005/ 006582 164 EL No. conpound
name MS
FMampies 18- Di et hyl am no- 2- net hyl - pyri m di n- 4-yl am no
)- 153 cycl ohexyl nethyl]-3-trifluoronethyl-benzam de
436 _Zofpnidys 108 to 110 were prepared in a similar manner as described in
N-[ ci s-4-(6-D et hyl am no- 2- net hyl - pyri m di n-4-yl am
Exprople 1B ysingth¢ mpeopylhmtdﬂ}lb'qle andtamiire iptgrnuadiztdofl Stdpetaz ani de
436 _2 (I\/H—|) 155

N-[ ci s- 4- (6- Di net hyl ami no- 2- et hyl - pyri ni di n- 4- yl ami no

E)x;m’i’;ﬁg_l_ﬁ_{llgkl—b cyc_:l ohexyl met hyl ] - 3- net hyl -‘benzam de

Compounds 111 to 113 were prepared in a similar manner as described in

Example 54 using the appropriate isocyanate and amine intermediate of Step A.

Examples 114-117
Compounds 114 to 117 were prepared in a similar manner as described in

Example 48 using the appropriate carboxylic acid and amine intermediate of Step D.

25 -

_Examples 118-125
Compounds 118 to 125 were prepared in a similar manner as described in

Example 63 using the appropriate acid chloride and amine intermediate of Step D.
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N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no
w-2005045350H)  cycl ohexyl net hyl ] -3, 5-di f| uor o- bemaproosiancss2
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N-[cis-4-(6-D nethyl am n -sﬁerrethyl -pyrimdin-4-ylam no

)- 396 _2 (M+H) cycl ohex3]1 t hyl ] - 3- et hyl - benzam de

@xag,p@sflhngp benzo[ 1, 3] di oxol e-5-carboxylic acid

[cis-4-(6 15

d . I
rr;etrrﬁ; Hdnﬂ)g]irgﬁ 2126 fg/ﬁgf‘%re %Ye{yhr@q % 9 sﬁlmlét ng?lrE:PZs (f;t%(?rkbglni1 fY

E;)la{nglg 535 gyﬁ%ﬂl}%@?&dﬁiﬂeé%%‘hg 288 LARY i ih it psk@m o
cycl ohexyl net hyl ] -3-fl uor o- 4- net hyl - benzam de 160
N-[cis-4-(6-D nmet hyl am no- 2- et hyl - pyri m di n-4-yl am no

5 Bxam®BS 124-{44-H) cycl ohexyl net hyl] - 4-f| uor o- benzam de
161"

3, 4- DiGohipowrgs 184 toil40 Wert Gregambiriny kiatiianmarher®s deydribp ni mi
di n-4- 436_2 (M+H)

Expmplp 49 yising/ép anpeopyibteneit phipridvembamideinietediate of Step D.

4- Brono- N-[ ci s-4-(6-di net hyl am no- 2- net hyl - pyri m di n-4
-ylam no)- 446_2 (M+H) cycl ohexyl net hyl ] - benzam de

Erlﬁ?'["g}eyﬁl 8- i et hyl am no- 2- net hyl - pyri mi di n- 4- yl ani no

10 ( Mi- H) eo%gexrél rlTElttQ XJHJ were gregaltru 1lil‘1oer1 glm?lgrn r%lgnql]eg aes d%(s)céfbgd in

I am no- 2- y| - di
FRagbC LA abk bt Opdu IR Bt g Rl ey
165
- 3-Chloro-N-[cis-4-(6-dinethyl am no-2-nmethyl - pyri m di n-
FAanipreriamw)e7 420_2 ( MH)
cycl ohexyl net hyl ] -4-fl uoro-benzam de 166
;\I— [ Z i0 go?pagﬁ%ma g/ et prepated it HyihrilRyrhaniedstedrpbBiy NO
15 Egsroplomewsjigthe dpptopridte adid ci’rlondé-anﬂtahylhe iberadiidteler StdbH.
3-Chl oro-N-[ci s-4-(6-di net hyl am no- 2- met hyl - pyri m di n-
4-yl am no)- 402 (MtH) cycl ohexyl net hyl ] - benzam de WO
2005/ 095357 PCT/ JP2005/ 006582 165 Exanple 168 N
{cis-4-[(6-Am no-2- et hyl pyri m di n-4-yl)am noj
cycl ohexyl }-3,4,5- trifluorobenzam de hydrochl ori de
Step A Synthesis of
N- (ci s-4-am nocycl ohexyl )-3,4,5-trifl uorobenzam de.
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2,2-Difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(6-

107 dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide 434.1 (MHH)

108 N- {-cis.-é%-[(1H—’In.dol-.2-ylmethyl)-amino]-cyclohexyl}-2,N',N'-trimethy1— 379.4 (M+H)
pyrimidine-4,6-diamine

109 2,N,N—Trimethy.l-I\.I’-.[cis-él-(3jtrif!uoromethoxy-benzylamino)— 4242 (M+H)
cyclohexyl]-pyrimidine-4,6-diamine

110 N-[cis-4~(3,4-Difluoro-benzylamino)-cyclohexyl]-2,IN',N'-trimethyI- 376.6 (M+H)
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cyclohexyl]-3-ethyl-benzamide

382.4 (M+H)

125

N-[cis-4-(2-Dimethylamino-5-methyl-pyrimidin-4-ylamiro)-
cyclohexyl]-3,4-difluoro-benzamide

390.4 (M+H)

126

5-Bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin—4-ylamino)-
cyclohexyl]-nicotinamide

433.2 (M+H)

127

5-Bromo-furan-2-carboxylic acid [cis-4-(2-dimethylamino-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-amide

422.2 (MHH)

128

3,5-Dibromo-N-[cis-4~(2-dimethylamino-5-methyl-pyrim idin-4-
ylamino)-cyclohexyl]-benzamide

510.2 (M-+H)

129

N-[cis-4-(2-Dimethylamino-5- methyl-pyrlm1d1n-4-ylam1r10)—‘
cyclohexyl]-3-ethoxy-benzamide

398.2 (M+H)

130

2-(3,5-Bis-trifluoromethyl-phenyl)-N-[cis-4-(2-dimethylaznine-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide

520.4 (M+H)

131

2-(4-Bromo-phenyl)-N-[cis-4-(2-dimethylamino-5-methy 1-pyrimidin-4-

ylamino)-cyclohexyl]-2-hydroxy-acetamide

462.2 (M+H)
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2-(4- Eromo—phenyl)-N [cis-4-(2-dimethylamino-6-methyl-pyriznidin-4-

|_\

146 ylamino)-cyclohexyl]-2-hydroxy-acetamide 462.2 (M+H)
N-[cis-4-(2-Dimethylamino-6-methyl-pyrimidin-4-ylamino)-

147 cyclohexyl]-3,5-diethoxy-benzamide . 442.4 (M+H)

148 3-Bromo-N—[cis-4—(2-dimeth}flamino-6-methy1—pyrimidin—4-ylamino)— 450 (M+H)
cyclohexyl]-4-fluoro-benzamide
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-

149 cyclohexylmethyl]-3-fluoro-4-trifluoromethyl-benzamide 454.2 (M+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-

150 cyclohexylmethyl]-3-trifluoromethoxy-benzamide ‘ 452.2 (M+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-

151 cyclohexylmethyl]-3-methoxy-benzamide 398.2 (M+H)

152 4-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)- 402.2 (M)

cyclohexylmethyl]-benzamide
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15 1H), 3.68-3.81 (m 1H), 3.98-4.20 (m 1H),

4.94-5.23 (m 2H), 6.93-7.04 (m 1H), 7.12- 7.24 (m
wakhos/09580-7. 42 (m 3H), 7.48-7.61 (m-2H), 8. BaTAPBHE5/006582

(m 1H), 13.78-13.89 (m 1H); ESI Ms niz 484 [M

(free)++1, 100% . Exanple (;IE? 20
N-[cis-4-({6- [Ethyl(methy]t m no] - 2- met hyl pyri m di n- 4-

Al [}]ﬁﬁg ) cycl ohexyl]-3,4,5- trifluorobenzam de .
%a cﬁgori de The title conmpound (71 ng) was prepared

ﬁ#&ﬂ%{&hﬁnoﬁ-ﬂnétﬁy@wlgﬁ(ﬂm yDa m c clo xyé} 4g trifluoro
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tBiBasBL AR IRdredidraeexampl e 172 (250 my) and
N- et hyl met hyl am ne (44 ng) using the procedure for the

RPADS Y tHedR of&icisﬂ-d\m‘gmﬂexg/ﬁzu SH6drolhizantid.6- 1. 35
(m 3H), 1.62-2.11 (m 8(s 3H), 2.96- 3.49
(m  4id)a soButi6r oﬁei&'but@m!czszﬂ'amlnélcy@lbhe‘kyﬁ&rl{amate](hﬂ 3 g) in DDMF
5.04-5.20 (m 1H), 6.98 (d, J= 8.5 Hz, 1H), 7.47-7.63
(50 mRHysre 81863 8,586 (orpbehtdic aciB(461 g),@tmsemmmkmwgﬂzo
MS mz 422 [M (free)++1, 100%. WD 2005/ 095357
(T £3 PROTIT- G §82 2)1 The mistaaplaestited aNafbidng tedpérature for 12 h
6(D|msthlamno)2ethlﬁyr|m|d|n4yl]amno} :
1[6’)}5 Bs BirEKG ys wlded water (1 L pridy %%@P@am wes shiprdd efcamibisni de

The titl e _conpound (126 rrg% prepared from
tqg{p];{eg}tlgg ggr[ (h6 R PisFigltate was co lected by filtration, washed with water and

Rt e B R v S i Botisgobdg T 9. o
Eggg %rog ab?‘he s|olid in EtOAa |(8r(1)p 1q19|v3a§ 8‘?‘}?% tﬁlﬁ/}l/ P}fdé?ﬁeﬂ 8hlfnhide in

b )ot: USH e
R g‘i’a‘?}pﬁ% YR PREGR 2k EAERES ¢ fna
c&no%ﬁtra(téd, undér re?du'éedigress@éb Thémﬁ@u@wﬁ%lsg(m/edallﬁtHC% (g(ﬁ) hi9) and
J= 7. 97-3.41 (m 6H), H))
péur@&rnﬁ) ILIY/I z(qﬁéoulN)aOHﬁSd(ﬂnL)S Thé ueos lgﬁzr (Nds extrl&ed]mtlSC‘]-IClg
Hz, 1H), 7.48-7.60 (m 2H). 8.58 (d, J= 8.5 Hz, 1H),
tlirSe thBes] H‘ha @onflyined|oefanicESler Wi drivtl Z)veingS[CM ﬂlf.e[’e{eleanﬁ-bdnc entrated
1009 . Exanple 178 3-Chloro-N-(cis-4-{[6-(dim
Uéﬂqiiyﬁdamdrmf)ss‘ge predveytheijtie coingpund4653 ¥). am no}
cI ohex 4- 15 fl-uorobenzam de hydrochl ori de Step
&%@ CRiCls, 5): 1.38-1.91 (m, 8H), 2.97-3209 (m, 1H), 4.04-4.20 (1, 1H),

63&3[%7"(%\3 b7 et BSSOSHBE S HR AT (2 00°g)

Slteri) ]I:'g';'n‘hesns QH-cl%n%—Z-methylpyrimidin-4-amme.

To é solution of 4,6-dichloro-2-methyl-pyrimidine obtained in step A of example 5

' (15.0 g) in 2-propanol (30 mL) was added 28% aqueous NH; (36 mL). The mixture was

sntirred at reflux for 6 hr in a sealed tube and cooled to ambient temperature. The

precipitate was collected by filtration, washed with 2-propanol, and dried at 80 °C vander

reduced pressure to give the title compound (7.58 g).

'H NMR (300 MHz, DMSO-d, 8): 2.29 (s, 3H), 6.27 (s, 1H), 7.12 (brs, 2H); ESI MS m/z

144 (M*+1, 100%).

Stel; C: Synthesis of {cis-4-[(6-amino-2-methylpyrimidin-4-yl)amino]cyclohexy1}-

3,4,5-trifluorobenzamide hydrochloride.
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added 50% aqueous Me2NH (2.30 niL) and the m xture was

stirred at anbient tenperature for 3 h. The m xture
woasostosasted with CHCL3 and added to sat ur at ed PAGURTNS 006582

NaHCO3. 2 0 The aqueous | ayer was extracted with CHC13
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qingepirgiediurala nduced presshexand pudficlHyonetivn-pilessnredigid

2005/ 095357 PCT/ JP2005/ 006582 172 benzam de obt ai ned

qhpreptagrphy GF H-élklafngﬁl 03io BB EtPyYy irl]@ixarg) torgivepralc @darselution

for the ste exanple 168. 'H NMR (300 MHz,
°V°d)‘1 in %Qi@: Q0 yd.) piag adgeg 4 NBhs@*sog%n slﬁoredﬂ in éﬁ)Ac (0 5 mL).

: .. 4. 07 4,23
’Jéw El;rgxtgreévas %ﬁxﬁredf};gmbl%t i%np(e{atuje.fog né np&andfpﬂcentyatgilum}er;rsduced

;&Enguri.ls_ﬁ‘ F%énﬁg)ng?tﬁb% % H‘Ele T’g_ﬁtz% gl'é nvle}}:%ag stgxgeé}i(saﬁ,%mﬁlirﬁ)te?mgggure
22 Byt lbias Ry G, nRERIRIR pAOSd S
lﬁﬁ&lréﬁﬁgéﬂlﬂréssée %l% tﬁe fe claﬂﬁf)&dd%é’ﬂﬁg)z am de

hydrochl ori de Step A: Synthesi s of
'2-NMIRZ300-MiHE, DM 0=, sb\F 1cHODELS W, BMS, lzr%% @H‘?-ﬁmw&s (mlBA),

title compound (2.02 g) was prepared f
52436 TRe(yH, 1 H), 6-1647C10l (;, ORY, 7i70A70i5 118, 21(1)28@@-891)3 @NH[0909-13.55
aqueous Me2NH (2.20 nL) using the procedure for the
(st &ih); BSD¥MSen@bidl [M (ik7)B+1, 18%H NVR (300 MHz, CDCl3, S):
3.06 (s, 6H), 4.02 (s, 2H), 6.23 (s, IH, 7.16-7.43
(m 5H); ESI Ms mlz 248 (M +1, 100% . Step B:
@nt hesi s of .
amplel6d (2. benzyl 6- (di met hyl ani no) pyr i mi di n-4-
no hI Or O- 4 I uor.q zam de

DRl I ey e %Wﬂ%'awa rtym ot e
yﬂ&ﬁx%‘}%@lo&gw b%n?aenqliﬁx Lytﬁ’occlnon

Step A: Synthesis of 6-chloro-V,2-dimethylpyrimidin-4-amine.

To a solution of 4,6-dichloro-2-methyl-pyrimidine obtained in step A of example 5

(15.0 g) in THF (150 mL) was added 40% aqueous MeNH, (17.9 g) and the mixture was
stirred at ambient temperature for 3 h. The mixture was diluted with CHCl; and added to
saturated aqueous NaHCO;. The aqueous layer was extracted with CHCl; (three times).
The combined organic layer was dried over MgSO,, filtrated, concentrated under reduced
pressure, and dried under reduced pressure to give the title compound (13.6 g).

'"HNMR (300 MHz, CDCls, 8): 2.48 (s, 3H), 2.93 (d, J= 5.1 Hz, 3H), 5.02-5.29 (m, 1H),

6.18 (s, 1H); ESI MS m/z 158 (M'+1, 100%).
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2 0 di net hyl pyrim di n-4-am ne (250 ng) and

N- (ci s-4-am no-cycl ohexyl ) -3-chl oro-4-fl uoro-
woensanssde obtained in step A of exanple 31 (304¢TUBI005/006582

using the procedure for the step C of -exanple 168.

"H NWMR (300 MHz, CDC13, bi 1.65-2.04 (m 8FD

2.94-3.38 (m 6H), 3.63-3. %% (m 1H), 3.98 (s,

é‘te}_E B: éylit&esgsrgé’ gli@-tnfﬁl}_gul]\’f(ég 4#@4%1e€1ygg’ (I’Elgﬂly%f!bll’§0)[;yl‘lmlﬂlﬂ-4-

ind}cyclo enz¥mi I , 8.57 (d, J=
s ol F0enBmia wtipdighad 1 (1 rbey v+1, 10054 w0

2005/ ﬁ%ﬁ&ﬁ%oﬂgdn& @?IQQ]@) %@ﬁ%garedlfzﬁn Nﬁl(m&nc;@gohexyl)& 4,5-
3-Chloro-N-(clI s-4-

triBludrdberRirhié asthing)in EteﬁAdf SR 1188 (9571nek) And}6-chloro-N,2-
yl ] am no) cycl ohexyl ) -4-fl uor obenzam de hydrochlorlde

Ginethy pyriSidit-hemins (300 n) Bsing 1 pRitdaye fortingl e 4f BeablipR! 168.
5 To a solution of Na (1.39 g) in EtOH (42 nL) were
'FONER (@0@MilZ CRELD)! N biate SHY,3. 1262 4%) (e AH), 274 £2:0i (ghi, 1),
hydrochloride (2.71 g). The m xture was stirred at
T &4 bk (h, ) 25.36-5.h7 am @ H. Gol4el00 (@0, Hhi89t8. 32e(mp BHA ESF BIS m/z
TheHP é}fltate was collected by filtration, washed
1, 30°Mri ed at 80C under reduced pressure to
-give a white solid. To a solution of the above solid
|n HZO (30 m.) was added conc. HO (2.5 nL) and the
3 f7mas 10 stirred at 4 Cfor 1 h. The precipitate
BT ected by filtration, washed with H2O (twi ce),

ﬁ%‘?““‘éW@é@aﬁ@%ﬁ%&éﬂﬁ“ﬁﬁ@d*ﬁ eSS

tlmu%eﬁé%déﬁ%tham g 5):1.69 (s, 3H), 2.19 (s,
, 11.42-11.66 (m 2H); ESI Ms miz 139 (M-1,

1 0 0% To dDluploBRf K- (cz.syf{tdj@ﬁh&hﬂzimlno) -2-methylpyrimidin-4-
4, 6-di chl oro-2, 5-di net hyl pyrim dine. A m xture of

2] abnirehi} egl dhigky)3, it 5tk R EbénZBmitie @3.0€ @) D2airgH in EkapR 1 4n BtOH
m.), and NN dinethylaniline (3.0 nL) was stirred

(@t migfMasixdded MsOHK 743 m@n @'he onidterd waostareld iacamibient temperature for 1
tenperature The m xture was poured into ice water

K@ 4rC)forthiy Bhei precéndtate aivas pollgcted befiltan, phshad withaeld EtOH, and
collected by filtration, -washed wi th H20 and hexane,

djed a0 ‘Somder reshiced Reesirg & giveche fitlq @nmeur@dﬁﬁé ghd (1.66

RO S35 i o, s oS 2l b

B I s, Nalla 2 ol AL BYLBY M) 8182 B0F 65-7.83 (m, 45),

12.63 (brs, IH); ESI MS m/z 408 [M (free)™+1, 100%).

Example 171
3-Chloro-N-{cis-4-[(2,6-dimethylpyrimidin-4-yl)amino]cyclohexyl}-4-
fluorobenzamide hydrochloride ‘
Step A: Synthesis of 4-chloro-2,6-dimethylpyrimidine.

A solution of ZnBr, (4.14 g) in THF (15 mL) was cooled to —60°C and 3 M
methylmagnesiumbromide in Et,0 (6.13 mL) was added. The mixture was stirred at —

60°C for 1 hr and warmed to ambient temperature. To the mixture were added tetrakis-
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The title conpound (1.65 g) was prepared from

4,6-dichloro-2,5- dinethylpyrimdine (1.66 g) and 50%
weaqusmasssie2NH (2. 40 L) using the procedure feCcT/IRH05/006582

the step A of exanple 178. |11H NWR (300 MHz, CDC13,

b): 2.25 (s, 3H), 2.48 (sy,3H), 3.02 (s, 6H); ESI M

mz 186 (M+1, 1009 . Step D: Synthesis of

oo g M L P

stép] Aot aamplesl (@ex i 1)}114(11‘5 lnMOr TReRZAITE d8s Hiidd AWDPOEde:. To

The title conpound (231 ng) was prepared from

the oittae ovabladde sdburatb @hduatiINT,CPHHdI the fhuboud 12360 Wi ext#ofdd with

nmg) and N-(ci s-4-am no-cycl ohexyl)-3-chl or o-4-

CHObtbreb dinegniTHe capittimedreghniciayst e ddied bvee Mpspl,, diltdrkd( 481

ng) using the procedure for the 5 step C of exanple
cpggentratie] ppdRr (3 00d MessureCDANBrifie) by thedhiBn-Prefdire liguidl 1H) |

2.56 (brs, 3H), 3.18 is, 6H), 3.92-4.27 (m 2H),

qhragmareeraphy (swhica Brl) S%70 165 F1OAC intexapeto give 8-tile 88nfomnd (940

1I—I) 8.03 (d, J=6.2 Hz, IH; ESI MSmz 420 [M

rf‘$ree) ++1, 1009 . 10 Exarrpl e 181

13- 6-(d 5-f

FOVPRTO 0 Heds G b A ) Cy D oh 36 Dt 37 ol e’

(E/}Afgir 01‘66‘1/9“ de Step A: Synthesis of .
uor02rrethylpyrlmd|ne46d|ol The title

S%Q[{Tﬁoslm ésé o%g-c?eg (g@é{ggyélelggg tfn@m r%lm alp Xl

fluor orra onat e

=1t z cedure for the
Jg)t\ﬁes E‘}c?fhgz(&g} n%agmbga aHﬁdJﬁ%de?ﬂondQM_t B 46 6) :

2. 22 i titkd Soflpdndtess4 3g) waksrepMal St ¥ 43-4(aMinoloyclof Q9 PH3-
Step B: Synthesis of

‘ chloﬁe-d-lfh:tbxlodfeﬂzaﬁndd abeiined 2n st Ayt Gyiinpei30i(320.mg) Bl 4-tH1dr8-2,6-

ound (3.13 g) was prepared from
¢t vipyromidingné3 Syng) ysingrihd iproeediiyedsor 8O sielp Glof £:3mpR: 163.
.using the procedure for the step B of exanple 180. 'H
260 Mz, CREIcDY, 1.6)2- 162(H6 §Hy, d 38 Jbrs, 31, 302 (s,:§|1=9),, 4.10r4.22
&‘m é‘% %I\/Hr 1, 1000@ 5) Synt hesi-s
(g 3253y b S ROR; é('i.nr : H§/17d§|(m1ﬁf@r ?17547 %{nhéH),

e i e R et G2 =Rt o FRPenel 18%s )

using the procedure for the step C of exanple 180.

Example 172
N—{cis—4-[(6-Chlﬁr0-2-methylpyrimidin-4-yl)amino]cyclohexyl}-3,4,5-
trifluorobenzamide |

“To a suspensién of N~(cis-4-aminocyclohexyl)-3,4,5-trifluorobenzamide obtained
in step A of example 168 (16.7 g) in BuOH (9.1 mL) were added 4,6-dichloro-2-methyl-
pyrimidine obtained in step A of example 5 (9.10 g) and iPrNEt, (10.7 mL). The mixture
was stirred at reflux for 1.5h. The mixture was diluted with CHCl; and added to saturated
aqueous NaHCOs. The aqueous layer was extracted with CHCI; (three times). The
combined organic layer was dried over MgSQ,, filtrated, concentrated under reduced

pressure, and purified by medium-pressure liquid chromatography (NH-silica gel, 33% to
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woQ08gj09s588rep D. Synt hesi s of

25 'H NMR (300 MHz, CDC13, 8): 2.44 (d, J= 0.9 Hz,
3H), 3.22 (d, J= 2.5 Hz, 6H); ESI MS miz 190 (M++1,

3-chl oro-N-(cis-4-{[6-(dinethylam no)-5-fluoro-2-
met hyl pyrim di n-4-yl]am n?%éycl ohexyl ) -4-fl uor obenzam
de hydr ochl oride. WO 20051095357 PCT/ JP2005/ 006582

repared from
o‘?%fng‘te %?q‘uorg Nlﬁﬁqﬁlg%grﬁ?m%i IPI mpdi n- 4- am ne
@ﬂ@lmbom CDC, 8) 1.56-2.03 (m, 8H) 247 (5,31, 3.74:3.92 (m, 1H), 4.03-
N- (ci s-4-am no- cycl'ohexyl’) - 3-chi 'or 0= 4- 1 uor

bw@ﬂmﬂjes oht ai ped H)s. @t(@ﬁﬁ@q thePth@(@ﬂH)( ﬁﬂ-ﬂsuhn 2H)

usi ng t he procedure for the step Cof exanple

E$1 NISR/4 BRQMHE, 108RC13, S): 1.70-2.13 (m 8H), 2. 43
(s, 3H, 3.29 (d, J= 3.1 Hz, 6H), 4.06-4.21 (m 2H),
6.52-6.70 (m 1H), 7.12-7.25 (m 1H), 7.66-8.02 (m
3H); ESI MS miz 424 [M(free)++1, 100% . Exanple 182
Hample 173
3-Chl oro-N-(ci s-4-{[6-(di met hyl ani no) - 2- net hyl pyri m di
N- Wﬁ%l-{Iﬁxfﬁwb}mywlla#ie&)ﬁ-ywﬁhylmriuddioﬂeﬁ]@@ﬁ%@tﬂd@wmﬁ-&éﬁ-
hydrochl oride The title conmpound (271 ng) was prepared
Frfbwrweeéa@mahmoﬁdmew ohexyl ) -

Jf\rf’ nmet hyl - pyri m di ne-4, 6-di am ne obtained in
St ep SFUSE%WIOENéC’ffd@ %ro-&rmetlylpynmldmA-

yA I f on ride 7 usi n

Pl -2 OF A Riemriee obtaned s bk 102680 il in
2.94-3 39
%Q@')%Ebta@l?’o%(g%@% ‘é)\%g zuscml i%)l@prcg)ybiglm(e((% T%_DT]]@ rrgzétur(e CYvas =
&m%d '512190, é'f%p 1.57 h 'l sZaléﬂtuSéﬂ Tﬂé‘ﬂmu?e Wy d?lm%?? wﬁtmc d added
tB'sttul‘h‘ﬂea ahﬁéo(l;f» Nﬁ@@@g" 11' he 119@3&9 la eE%ﬁd@Jﬁéctécﬁ@ﬂl?éﬁCh (three times).
N- ( 3- Chl or o- 4-f | uor ophenyl) - l\f, (cis-4-{[6-(di nmethylam
Tige) cozhbiretl loydaiy ldyed vkisidridd ovel MasOL) Gty cneonyrhied bhdetife@aced
hydrochl ori de To a sol ution of
Megspiesand-parifierbbyoyaliuingreysule- 1R chidmatograpiet (NH-sipy geli2@vato
e-4,6- diamne obtained in step C of exanple 6 (250
0 Er%m@w(nz amhqml X4 m%:ngﬂ O1GHCI 16 ivor epbrssy bil.
i.sot hi ocyanat e m%gm 2 The m xture
TR S%%trqnwéaleﬁo‘wﬂa% (19 %‘#béfﬁ%ﬁdd?de Mddmpgenchigyige in
re 0 ter. The itate was collecte

PR Tﬁ&%ﬂ e Jit ﬂ%ﬁﬁ?@?ﬂb%@mﬁﬂﬁﬁw tgegt and”
%gé#meg 6&; E% 6@ ced.! Ip Ls“ugex 44 el.ig;%an%xglg oratRe e51filge|\i|E|-EZzH ¢1ﬁ mL9 was
RPRY Gt i 'te"i)rlpenlaﬁlre for 2 hr. The precipitate was collected by filtration, washed
with Et,0, and dried at 80°C under reduced pressure to give the title compound (90 mg).
"H NMR (300 MHz, CDCl, 8): 0.62-0.74 (m, 2H), 0.88-1.00 (m, 2H), 1.72-2.02 (m, 8H),
2.45 (s, 3H), 2.50-2.64 (m, 1H), 3.71-3.87 (m, 1H), 4.03-4.19 (m, 1H), 5.52 (s, 1H), 6.80-

6.96 (m, 1H), 7.48-7.62 (m, 2H); ESI MS m/z 420 [M (free)'+1, 100%].

Example 174
3,4,5-Trifluoro-N-[cis-4-({2-methyl-6-[methyl(phenyl)amino]pyrimidin-4-yl}amino)-

cyclohexyl]benzamide hydrochloride

PCT/JP2005/006582
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Et OAc (10 nL) was added 4 M hydrogen chloride in EtOAc
(0.5 nmL). The m xture was WO 2005/ 095357

WOeCHsHP2BO5/ 006582 176 stirred at anbi ent tenperarPns006582

for I h and concentrated under reduced pressure. A
suspensi on of the residue 17§ Et 20 (10 nL) was stirred
at anbi ent terrperature fo?’ h. The precipitate was

col | e?ﬁeetglegé Jr)l.leng LS \é\’gﬁégﬁgd f%rﬁ W—E&s&%@ @lngrod)’ i ed

at 80 C un re to gi e titl

rﬁ&g}lﬁﬂﬂﬂdﬁl]ﬁ]ﬁ)m}lo]cﬁloh'ék}w@4 @Stgﬂu%l?enza%]&tan@i py example

B24950 B d (nethybfilineA8 B B fu tﬁ ro&edﬁ}for%e@atﬁ £973.!
H)46 ﬁ%lB(nﬁllcﬂ( %g%m 2H) , 7659777
1GrITnnvIBH)soo MHSeBCO15) mso-lbll (mBH)E2. 95 @93}()m.3 30 (m, 1H), 3.54 (s,
13.26-13.42 (m 1H); ESI M5 nfz 437 [M (free)++1,
AO0IPS-4 00 (X EHDPH.06 (BHE), 4.8 B(d) reBhiekiy [1H), 7.21-7.27 (m, 2H), 7.40-
(cis-4-{[6-(di net hyl am no) - 2- net hyl pyrlmdln 4- yl]

B8 (o PHoRt3dHeky B ¢y DANESEMS ov/ad HdMUfie))h-10100%].

N-(ci s-4-am no-cycl ohexyl)-2, N, N -trinmethyl - pyrl m di n
e-4,6- diamne obtained in step C of exanple 6 (250

ng) in CHC13 (3 nL) were added Et3N (0.21 15 nlL) and
W%lﬂ%ﬁwenyl chlorof ormate (283 ny). The nixture was

|rre ient. tenperature for 14 The reaction
es-d lﬂgﬁw iy lamipelr 'eafhwmesleﬁgnmﬂe&maw&hhmélﬁ 45

ag S s extracted with CHC13 (three tines).
510503) zﬁ%g Wg{gf{ﬁ% ‘?ayer “was dried over MySO4,

filt

s TSRS PSS BEHGRS, QLSRR o0

théth lb}("rﬁmgﬁlu-yl?a@lli@ &%%h'é/%ﬁﬂﬁ Y13 t%@enia‘&n&' o\BﬁuneaQn é)ﬁfﬁple

title conmpound

ngggﬁOém%%n? %m&g%_lé)en%ylaﬁmé $91 rab)usmg t@@f&ciduggf_d} the exa(mr%le 173.

"HHYMRA3 0GMHz, CIhE),, §)71.832.0d (m,J8=H),92 Sl SIBH)2HDS (s73H)63.0843.45 (m,

J=8.9 Hz, 2H); ESI M5 mz 448 (M++1, 100% . 25

HEahp$-8.8185, 1H), 3.98-4.20 (m, 1H), 4.94-5.23 (m, 2H), 6.93-7.04 (m, 1H), 7.12-

3-Chloro-N-{cis- 4-&)26d|rrethox rimdin-4-yl)am noj]

3t(ne RERyA-30-7442 Gr, Gol.oloSnz@lntny éth%‘/ltﬁcq%ﬂ(mr 11 13A73-13.89 (m,

2005/ 095357 PCT/JP2Q05/ 006582 177 'The title conpound

HDEERGYS s 34y [ Ml b A Bt )-

6- chl oro- 2, 4- di met hoxypyri m di ne

Example 176
N-[cis-4-({6-[Ethyl(methyl)amino]-2-methylpyrimidin-4-yl}amino)cyclohexyl]-3,4,5-
trifluorobenzamide hydrochloride |

The title compound (71 mg) was prepared from N-{cis-4-[(6-chloro-2-
methylpyrimidin—4-yl)amino]cycloﬁexyl}.—3,4,5-triﬂuorobenzamide obtained in example
172 (250 mg) and N-ethylmethylamine (44 mg) using the procedure for the example 173.
'H NMR (300 MHz, CDCls, 8): 1.06-1.35 (m, 3H), 1.62-2.11 (m, 8H), 2.48 (s, 3H), 2.96-
3.49 (m, 4H), 3.67-3.85 (m, 2H), 4.01-4.20 (m, 1H), 5.04-5.20 (m, 1H), 6.98 (d, /= 8.5 Hz,
1H), 7.47-7.63 (m, 2H), 8.36-8.55 (m, 1H), 13.57-13.77 (m, 1H); ESI MS m/z 422 [M

(free)™+1, 100%].
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(250 ng) and
N- (ci s-4-am no-cycl ohexyl ) -3-chl oro-4-fl uoro-berizam d

we 20i5@sased in step A of exanple 31 (426 ng) BETAB005@06582

procedure for the step C of exanpl e 168. "H NMR (300
MHz, CDC 3, 6): 1.66- (7 8H), 3.64-3.78 (m IH,
403(s 3H), 4.06- 542%% 5.52 (s, 1H),

(m 1H), 712724(m 111) 7.68-7.79 (m
ﬁx’m”@lgg (d, J=8.2 Hz, 1H), 9.14-9.28 (m 1H; ES
%6%42{[6&&@“{%)“1&&@? t&rylp@piolﬁldméhzﬁ]a[l%o}g«ﬁ(ﬁﬁ)(j’l)'—3 1’%
FifldvrebcizAnide Wpd dcMotigé S- 4- (7H pyrrol of 2, 3- d] pyrimdin
-4- yl am no) cycl ohexyl ] benzam de hydrochl ori de The
tit1 eThonfoionpodntilB2607@g) waprdpaepRopdv-{som 6(6 ~chloro-2-
4-chl oro-7H pyrrol o[ 2, 3- d]pyrimidine (300 ng) and
iNethglpgrididamd-whamsiyiclepdieheyy 1} -3 3 Ghiflasrobehzirhide bistaiber iz asp def
obtained in step A of exanple 31 (582 ny) using the
propEdieB ¢4Bang)ahe (Gsthémpo-C-etfyl-pyramidinet-y11-Bindefi/l-amtbRtep B of
(300 Mz, DM5SO-d6, 6): 1.61-2.09 (m 8H), 3.91-4.17
exemplerd? (230 pg) uping he pypeedurpifor tie s@psl of eAFmglen 68LH)

1749-7-591\,1(}321 87_8&@ 8. 11-8.18 (m
H N BEMIER DO bip 16 3. L5 i $ED, 2.3 g =
%5%82'%53%;( 53{)83, g3, 7ly%mrql-%) 738440 (rgle) 315(5 1H), 6.89 (d,
% 2@]% ?Hs 4|r§1u78‘?r I\b‘ﬁ; 8)%§iii s 0] %ﬁ’%xgﬁ}%&ﬁe&(gxﬂ}@eml MS

eq A Synthesis of
cz?g ({c}%é)dﬁi }?Ol/ﬂﬂ—l- pyrrolo[2,3-d]pyrimdine. 25 To a

solution of 4- chI oro-7Hpyrrol o[ 2, 3-d] pyri m di ne (1.00
g) in DVF (10 nL) under N2 was added 60% NaH i n oi |l
ExX4hipley)s and the m xture was stirred at anbi ent
tenperature for 10 m n. |odonethane (0.45 nL) was
Sthbnoto N (cishie { [ (dilm etieylBitho)- D hkyXgyuin€idinwB 8l fihinb Ye@dolkyl)-4-
anmbi ent tenperature for 3 h. The reaction was quenched
fiarpbenzamidethydroglilo2ides/ 095357 PCT/ JP2005/ 006582 178
aqueous NHHC1 and the aqueous | ayer was extracted wth
$emAe Synthesieofi6r¢idayp-NVMimetdyhbiphenylpyrigidincd-painer vvas
dried_over MS tered, concentrated under reduced
pr ess P &solifg O?ér%h&awagphﬁ%nyml?jv%@&@rgém THIU(14 mL) was

ag(ﬂeé) 98%/% (%ICOLIS ez&ﬁ JZ 3% ml= an(’:l th% %){xtgrte%s stirred at ambient temperature
for 3 h. The mixture was diluted with CHCl; and added to saturated aqueous NaHCO;.
Th¢ aqueous layer was extracted With CHCI; (three times). The combined organic layer
was dried over MgSO,, filtrated, concentrated under reduced préssure, and dried under
reduced pressure to give the title compound (2.05 g).
'HNMR (300 MHz, CDCls, 8): 3.19 (brs, 6H), 6.34 (s, 1H), 7.39-7.49 (m, 3H), 8.35-8.45
(m, 2H); ESI MS m/z 234 (M'+1, 100%).
Step B: Synthesis of 3-chloro-N-(cis-4-{[6-(dimethylamino)-2-phenylpyrimidin-4-
yl]amino}cyclohexyl)-4-fluorobenzamide hydrochloride.

The title éompound (85 mg) was prepared from 6-chloro-N,N-dimethyl-2-

phenylpyrimidin—4-amine (250 mg) and N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-
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in hexane) to give the title conpound (999 ng). 5 'H
NVR (300 MHz, CDC13, 8): 3.90 (s, 3H), 6.61 (d, J= 3.6

wolzgosbbh3s77. 22 (d, J= 3.6 Hz, 1H), 8.65 (s, 1p&Irias006582

MS mz 168 [M (free)++1, 100% . Step B: Synthesis of
3-chl oro-4-fluoro-N{ci s-zclﬁ[ (7-met hyl - 7H pyrrol o[ 2, 3-
d] pyri m di n-4-yl)am no] cycl ghexyl }benzam de

bongLpial Llﬁ ih&lfm SEEE% df ie&irt?)lé: ﬂr(ﬁ(l)?‘ ﬁg}_ﬁ%@ﬁhg&zce\é@% for the step C of

pr epar ed rom 4 or o-

aaéfnrg,llgﬁ;z 3-d] pyri m di ne (400 ng) and
N-(CIS 4- am no- cycl ohexyl ) - 3-chl oro- 4-f | uor o-

henzanizde et eDagds): 1.66288 (A, &), %mb@n%h)(iisls wém 1D,
usi ng the procedure for the step C of exanple 16
NYR4£L308, Mﬂzs 26050 6.568)67 mBAHR 718 (1 J5- 88z, 119), 831473'5 (m,
3H), 3.91-4.23 (m 2H), 7.00-7.17 (m 1H), 7.40-7
41, 725d, JE BYHZ, 198, g8 (AL 6.58171 2HY, d25-9B7 (f, 1H), 13.21- mss (m,
IH), 15 8.29-8.41 (m 2H), 9.17-9.37 (m 1H); ESI M
iz ESDMIS[nv (6§ Béjfree)+1,11009%).. Exanpl e 188
3,4,5-Trifluoro-N-{cis-4-[(7-nmethyl -7H pyrrol of 2, 3-d]
pyrimidin-4- yl)am no]cycl ohexyl } benzam de
hydrochl oride 20 The title conmpound (168 ngy) was

® from N- (ci s-4-am nocycl ohexyl) -3, 4, 5- (

%’2 ! |4::|§g% ﬁbenlz-g-%%}ee %fggl;llng)g)gfﬂb{l]dusl-tfyl]ammo}cyec)l(o?lgfyl)-S-chlgroA-
md| ne (250 ng) using the
‘%‘b‘%‘ﬂ‘ﬁ?‘@“%}‘/ﬁf‘ﬁ‘y)‘% €p C of exanple 168; 'H NVR (300

. S B 1 3.81 (s . 3H),
W SRt et g gror vl byt finind )
é“r'nb ' "_flhe7t1?tre7co% o&r@é&%ﬁ'%) wi ﬁ%&&??x}g‘ei)mengy}m& &}jﬁmgyr%dme
@0 hﬁs’b%a ueous Me,NH (2.20 mL th dure for the step A of I
3 Ch@?oro N-{qc:| s-4- [2(7 (et hyl )?Is—l-m%yre%olcg[uie e f Ao exampe
pa8t i m di n-4-yl)am no] cycl ohexyl}-4 WO 2005/ 095357
PCT/ JP2005/ 006582 179 fl uorobenzam de hydrochl ori de
'St NMRAS 06 HTzhEBICE:, ) 3.06 (s, 6H), 4.02 (s, 2H), 6.23 (s, 1H), 7.16-7.43 (m, SH);
4-chl oro-7-ethyl - 7H pyrrol o[ 2, 3-d] pyri m di-ne. The
E$ItM§mé?o%§dNﬁﬁ »(18978)-ny) was prepared from

4-chl gro-7H pyrraol o pyri mdine (500 ng) and
Sind: St G NS 2 ke o bR o ot ep

Hsninas2y SRR shforo igrefontagaid Mfmpitondy” ¢ 61" (o
The title compound (132 mg) was prepared from 2-benzyl-6-chloro-N,N-
dimethylpyrimidin-4-amine (250 mg) and N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-

benzamide obtained in step A of example 31 (301 mg) using the procedure for the step C of

-example 168.

"H NMR (300 MHz, CDCls, 8): 1.65-2.04 (m, 8H), 2.94-3.38 (m, 6H), 3.63-3.75 (m, 1H),

© 3.98 (s, 2H), 4.02-4.21 (m, 1H), 5.1 (s, 1H), 6.63 (d, J= 8.1 Hz, 1H), 7.14-738 (m, 4H),

7.46-7.54 (m, 2H), 7.67-7.75 (m, 1H), 7.91-7.97 (m, 1H), 8.57 (d, J= 7.9 Hz, 1H); ESI MS

m/z 482 [M (free)"+1, 100%)].
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J= 3.6 Hz, 1H), 7.27 (d, J= 3.6 Hz, 1H), 8.64 (s, 1H);

ESI M5 mz 182 (M+1, 100% . Step B: Synthesis of
WGB-2005005337 N- { ci s-4-[ (7- et hyl - 7H pyrrol o[ 2, 3- d] pgTAURTINF06582

4- yl)am no] cycl ohexyl }-4-fl uor obenzam de

hydrochl ori de. 10 The titg? conmpound (299 ny) was

prepared from 4-chl oro-7- I;?yl -7H pyrrol o[ 2, 3-

' gihaRliis@ di ne (250 ny) and

N-(Ci s-4-am no-cycl ohexyl ) -3-chl oro-4-fl uoro-benzam de

300K18000 N cls Y- §b-ERmR U Ak SR 5 Qimeth {1 1lmfEA-4USi Ng the
pr oceodujrj(gsf o{lrq S‘ﬁe sr?’ieap Cé)g? eiarrpfie;}lq‘il%. 1H NWR (300

yiiino[yRiatd@y)-fuotobdhzdilide Hydréeoritfe 3H), 1.63-2.08
(mmé)H), 3.?224.58 15 (m 24, 4.26 (q, J= 7.3 He,

S2ép) A: Sfn@BesK. of 2,5(dimellylpyrimidie 4,680 m 2H), 7.88-7.97

(m 1H), 8.14 (dd, J= 7.2, 2.1 Hz, 1H), 8.27-8.39 (m
2H) , To.al®hBio85f Na(1.39);in EEVH 3 mil )zwetd SldedMiiethl I e@dytmalonate
1009 . Exanple 190 20

(30@y)land @cetarhidinsthydincl{lotids-(3.7] €9 - ThetnkiytureObds stimrédmt Goflyk fams
i no] cycl ohexyl } benzam de_  hydrochl oride Step A

hgpd txwiﬁsli t9 agbiept iemperaire -TheprapipitgEivas edliseted Mhiltration, washed

conpound d(a‘%f: 08 %%j was prepared from 6-chloro-9H purine

V‘(ltzhr%%ﬂg‘%n igd at $HE vades agdacqdorrasuraio) gives wgjterspbid. To a solution

ol T Fap G0 it sl S5 H P o2 papd o g

s Cl)l'?‘_gd; at E %fg{g lrlﬂ ’fhelpsrgcipi{aw&-z}s’coﬂlg:ge%)by fﬁ%a%%n,%asl?%n\ﬁi&efibs(twice),
- A - | 5-4- |- Ok I N- 6=yl

FRPALS B L8 d G PRSI Bt

c&ge&/ﬂ@@ﬁgljb PCT/ JP2005/ 006582 180 The title conpound
(170 ng) was prepared from 6-chl oro-9-net hyl - 9H puri ne

' 2B0R (BD)0 MHAE, DMSO-ds, 5): 1.69 (s, 3H), 2.19 (s, 3H), 11.42-11.66 (m, 2H); ESI
N- (ci s-4-am no-cycl ohexyl ) - 3-chl oro-4-fl uor o- benzam de
Mbwailpedvi-h, 08). A of exanple 31 (410 ng) using the
procedure for the step C of exanple 168. 'H NWR (300
SkapA: SPVEIEst 6f 4.8)dicklor®2, 2 didgetliylpyr@hidine3. 83 (s, . 3H),
3.86-4.31 (m_2H), 5 4.72-4.98 (m 1}-?, 7.48-7.59 (m
| H) , A7mBgure 0535 dipethylpyringiding-4¢6idiol (342 g), BOCH (4.2 mpd), anpyV, V-
8.20-8,61 (m 3H); ESI M5 mz 403 [M (free)++1, 90%,
dz&%“wltffer@)mhws sipsesbgt reflus ot b ang polpdsiomprnicigpigrature.
"Illilg f_nf?(:tli{l_: l%ncf)ars %8191%5] X‘llt() i_qg' ;N{n[er6 (_2% %L%%gl Xtirraeg]fgrcp h. threr%krg%hg wagn
‘collected by filtration, washed with H,O and hexane, and dried at 60°C to give the title
compound (1.66 g).
'HNMR (300 MHz, CDCl, 8): 2.45 (s, 3H), 2.66 (s, 3H); CI MS m/z 177 (M", 100%).
Step C: Synthesis of 6-chloro-N,]V,2,5—tetramethylpyrimidin-4—amine.

The title compound (1.65 g) was prepared from 4,6-dichloro-2,5-
dimethylpyrimidine (1.66 g) and 50% aqueous Me,NH (2.40 mL) using the procedure for
the step A of example 178.

"H NMR (300 MHz, CDCly, 8): 2.25 (s, 3H), 2.48 (s, 3H), 3.02 (s, 6H); ESIMS m/z 186
(M'™+1, 100%6).

Step D: Synthesis of 3-chloro-N-(cis-4-{[6-(dimethylamino)-2,5-dimethylpyrimidin-4-



10

15

20

25

10 yl ] am no) cycl ohexanecar boxam de hydrochl ori de Step

A: Synt hesi s of
WO0i2605409§356- ( di met hyl am no) - 2- net hyl pyri m di n- 4PgTjIP2005/006582

am no}- cycl ohexanecarboxylic acid. To a suspension of

(6-chl oro-2-nethyl -pyri m din-4-yl)-di nmet hyl -am ne

obtained in step B of ex le 5 (20.0 g) in toluene

« [ Sy4-=am no- 15

Aol HEaT HeotBL B BAE R b g d

bi phemy linds ha 181ty L R&hfond y

pal | adixtne(z? ﬁ%@g? g%ég?gg%y%?ﬁgﬁﬁ!&hg gcgfog?nﬁfwg
tétﬁ&ieﬂaplp\t(mxidimlamneﬁ(sad mg)| 4@ Nltc%tz}iﬁrﬁin%wéﬁéx&l?-@tho?é-4-

reflux for 6 h and cool ed to anmbi ent tenperature.
fliorotaszafide! sbtdinatkin sep Al edandfle AAAUEPHS) NAhd RO die or the

and the two | ayers were separated. The aqueous | ayer
siep€ of ememipbd168.t h Et OAc. The aqueous | ayer was cool ed

on an ice-bath and c. HCl (15 nL) was 20 added (pH =
"BNMR (390 pildzi GREatde: Meis2. tD(n, d¢HB Q. 36y(biksj IH)r Bl $ GNGH), 3.92-4.27

washed with H20 and Et OAc, and dried at 80C under
(meice82-pPésmutid), 734 0gidsdm; Bid), 780478 8o pld B d3 (R 2.=16.2)z,

'H NMR (300 MHz, CDCL3, %):1.64-2.16 (m 8H)

150): 3351 MSag’z Agp IMigfree) 311 00s], 6H), 3.46- 3.59 (m 1H),

5.11 (s, 1H), 8.74-8.84 (m 1H); ESI M5S'mlz 279 (M++1,

100%9 . Step B: Synthesis of

E%'ax‘?iggl%ig chl oro-4-f 1 uorophenyl ) - 4-{[ 6- (di net hyl am no) -

SO Qe LA AXSL ANSXADREARRRXAM de

ydrochlori suspensi on

i : i 112) o : ~ i mi di n- 4-
B O T

| Sy aeds of mm@mz-meggé@yxmdmh é-8iol. DMF (2 nL) were
added Et 3N (0.22 nL), t- H20 (150 ng), and EDC- HCI

( 150 Thgditle AMhpRIAD (30953 Was PlepardPRO U0 BiBetomdI8datd (327 )

m xture was stirred at anmbient tenperature for 14 h.
affibacetamidimietydrashloside @oiex) uving the prdc2durerio) thantp tAhd example 180.
.aqueous |layer was extracted with CHC13 (three tines).
HhME 69 DM Qahito: .- 23/drJ 78<E R BHY ESYMS v SEUM -1,
filtrated, concentrated under reduced pressure, and
IB%?}fied by medi um pressure |iquid chronatography

Shon; Npineds 6 - ahip s S Bors R BT B ABuo i | i g

Et OA L ded 4 Mh hl ori.de i.n..

= iy 0 S RSP A o
PRSI teithoctally AR SROSERSIRSE 18000 Too! e 0
13 MK 90 MH@}@@%?:P%W ,fﬁi Wg @{fz‘,‘ lﬁrl); 1 s nlB 3}; L(M+1, 100%).

precipitate was collected by I1tration, |
Stlp2E) Syathdsiél bf €dndto-8MuottINN,2-HER BHS Dy RnAGHLUL Smine. 0i Ve

the title 10 conpound (27 np).
The title compound (2.02 g) was prepared from 4,6-dichloro-5-fluoro-2-
methylpyrimidine (3.10 g) using the procedure for the step C of example 180.
'HNMR (300 MHz, CDCl, 8): 2.44 (d, J= 0.9 Hz, 3H), 3.22 (d, J = 2.5 Hz, 6H); ESI MS
m/z 190 (M"+1, 100%). '
Step D: Synthesis of 3-chloro-/V-(cis-4-{[6-(dimethylamino)-5-fluoro-2-

methylpyrimidin-4-yl]amino}cyclohexyl)-4-fluorobenzamide hydrochloride.
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"H NMR (300 MHz, CDC13, S): 1.53-1.73 (m 2H),
1.81-2.02 (m 4H), 2.13-2.34 (rn, 2H), 2.37-2.58 (ni,

woH05/0855B3-3. 36 (m 6H), 3.76-3.89 (m 1H), 5. RETAB2005/006582

1H), 6.96-7.12 (rn, 1H), 7.64-7.77 (in, 1H),

' 8.02-8.22 (m 1H), 8. 80-8.f_g%(m 111), 9.30-9.46 (m

1H); ESI Ms niz 406 [M (f )++1, 100% . 15 Exanple

192 .

ci 5- NS SRl ARSI TS Rt o Gt lors ey ¥ ey
W&&Hﬁlhﬁnﬁﬁi‘ﬂiﬂimiﬂé GRS kY S EREXANESE A RREAT- S Ehloro-4-fluoro-
hydr ochl ori de To a suspensi on of

Gbitrahidelobralnddl MBI Srdxampre31 A YRk MePrdtedurk kdr@I¥sR C of
}- 2 0 cycl ohexanecarboxylic acid obtained in step A
ekarplangsl e 191 (2.1 g) in CHC13 (21 nl) . were added
thionyl chloride (1.21 nL) and DMF (6 ng). The m xture
VE NMR (300dHA CDCH 5)x.70ED13 (n, BHY,2.43q8,G3D] 3.29 @l #ndaiz, 6H),
reduced pressure, and the residue was dissolved in
@621 ((nd289), 6153-6. 7T0qme 1 Blp| itk 1025 (@f, 18),4-615-8.02.(ni, Gaixi BSI VS m/z
(223 ng) in CHC13 (3 nL) were added Et3N (0.42 nl)
drtiM leosee +4ci08%Eh! ori de in CHCL3 (1 nL). The mixture

was stirred at anmbient 25 tenperature for 14 h and

added to saturated aqueous NaHCO3. The aqueous | ayer

was extracted with CHCL3 (three tines). The conbi ned
dra@pledSt ayer was dried over MgSO4a filtrated,

* nadnoi SR et EnaRat B il g+

0 0 ' to give a colorless oil.
ThotipPuRedbhibiol RPsRe) Oolsts 189 o soiution of
the a Lol
chl or i*qggﬁ?%dlzmtﬂ&%hg %&?g&@ %3 &Qﬁgéé@t?norgt u gﬁa/ang{hg%é%@g
atv Ak in®iityl-b e me-Us-Biafiie obtathed Rflst&PO %?&aﬁ@te%j(%mﬁlgfand 3-
reduced pressure. A suspension of the residue in Et20
(cHIBroM-JluckBlsznSdnbsutfartl 1ahlofidd (28 h ing) hangBe piodédurd fF thé eXvinple 7.
The precipitate was collected by filtration, washed
WH NMIE(DOMIdn €08 1415 ): b 7at. 9BRC SHNR AT (5,SH)CBH-PBR §B,THD, 3.50-
to give the title conmpound (102 ng). 1H NWR (300 MHz,
Grt(m, 11®) 5.08 (s51H)25.83 (4.t 6.8 Hy, 11D, 481-2 3% %m( ), 28§-7.93 (19,71H),

brs, 3H. 3.31 (brs, 3H):, 3.77-3.91 1H), 5. 18
50060, KB 0 (& 92 B Herd B0 FSERiSmag B ey +1.100%]
7.96-8.07 (m 1H), 8.82 (d, J= 9.8 Hz, 1H), 9.21-9.28

(m 1H), 13.10-13.26 (m 1H); ESI MSmz 390 [M
ree}e%}, 1009 . 10 Exanple 193

Xamp

N-(3-Chloro-4-fluorophenyl)-N'-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

" yllamino}cyclohexyl)thiourea hydrochloride

To a solution of N-(cis-4-amino-cyclohexyl)-2,N',N'-trimethyl-pyrimidine-4,6-
diamine obtained in step C of example 6 (250 mg) in DMSO (2 mL) was added 3-chloro-
4-fluoropheny! isothiocyanate (206 mg) in DMSO (1 mL). The mixture was stirred at
ambient temperature for 14 h and poured into water. The precipitate was collected by |
filtration, washed with water, and purified by medium-pressure liquid chromatography
(NH-silica gel, 20% to 50% EtOAc in hexane). To a solution of the above material in

EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (0.5 mL). The mixture was
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cis-4-{[6- (D net hyl am no)-2-nmet hyl pyriiriidin-4-yl]
am no}-N-(3,4,5-trifluorophenyl) -

woyalsphsssanecar boxam de hydrochl ori de The tit| CT/JP2005/006582

compound (173 ng) was prepared from
3,4,5-trifluoroaniline (25? 15 using the
procedure for the exanple 52 1H NVR (300 MHz, CDC13,

§i)1'ed a-t- a%ielt th%Bérﬁtﬂre 8 n aljrd}_gso]n %ﬁro E?d Ejg}!ere‘é%f_sd?pr%sgtg% X6

iu eﬁsmrgd'ﬂ)the r3si@id-iSE 0L 8
{ bmﬁ 2. 870 (d %@ ((1 ['zkl\_/Das stRretSyt Qnﬁbw%@mpe?qﬁ)g for 18 e
prcififate(via Sollelﬂem by Eﬁlat&fﬁ desKed‘Wi% Et%ﬂ) dnfi IBE At 8 °C 2R educed
20 Exanple 194 3- Chl oro-4-fl uoro phenyl
ressurd +of die- theliitheedoipyhad {186 jngd - met hyl pyri.m di n-4-yl]am n
o} cycl ohexanecar boxyl ate hydrochl oride The title
EORMBIY Nz G)Clwas IpTeRaz an, SH)PIWO (s, 3H), 2.95-3.40 (m, 6H), 3.46-
3-chl oro-4-fluorophenol (254 ng) 25.using the
K el lq(@e i), €-38d54t(hne 1B) &eA9I (brs110D), 6.9947NVRm( BO) 7 8MHZ,57 GRCAED),
8 1.61-2.33 (rn, 8H), 2.38-2.56 (m '3H), 2.60-2.77
[¢ 7. 1Hm, 1H2 79@ 8301441, (1), BH9-9-2B(m, 1D, 1B126C13.421(k), 1 HE ESOMS
34 (m 3H), 8.38-8.55 (m IH); ESI M

'H‘?%”Afggif °RA T 1"r18%9f’1r+1 10094 . WD 2005/ 095357
PCT/ JP2005/ 006582 183 Exanple 195
CIS N- (3, 5-Di chlorophenyl) 4-{

“ﬁﬂ% fggt hyl ani no) - 2-met hyl pyrim di n-4-yl] ami no}-
cyc exanecar boxam de hydrochlorlde 5 The title

|chlorophenm
OB, R LS TR BUERRL S Mt O 1607
MOyt 6)0 1.72:2.31 (m 8H), 2.49 (s,
3H) 60- 2 S(m 1H), 2.97- 3.41 (m 6H), 3.52-3.68
(m  Iid)a, sofatidnlof(76(cisld-adlino- c%e)(ﬂi)r?, ﬂf’:,N ’]trlglet:ljfla-pygiﬁl)ldmeA ,6-
7.21-7.24 (m 1H), 8.49 (d, J=7
dignzinelchhinelli §tee@ pfexhmplOAS0 mk) 1IEXH(IIE|(EmL9 Gere added Et;N (0.21
3, 4-Di fl uorophenyl
gl )gnd 4-bfognophignybetthyrbiaminate (2 83-met Mhe pyxtimeiveis stirdedyak dralsiemo
}- cycl ohexanecar boxyl ate hydrochl ori de
temperature for 14 hr. The reaction was quenched with saturated aqueous NaHCO; and

the aqueous layer was extracted with CHC13 (three times). The combined organic layer
was dried over MgSQ,, filtered, concentrated under reduced pressure, and purified by
medium-pressure liquid chromatography (silica gel, 2% to 9% MeOH in CHC;) to give

the title cémpound (100 mg).

'H NMR (300 MHz, CDCl,, 5): 1.54-1.95 (m, 8H), 2.36 (s, 3H),‘ 3.06 (s, 6H), 3.58-3.81 (m,
2H), 4.66-4.77 (m, 1H), 4.96-5.04 (m, 1H), 5.15 (s, 1H), 7.03 (d, J= 9.0 Hz, 2H), 7.46 (d,

J= 8.9 Hz, 2H); ESI MS m/z 448 (M'+1, 100%)).

Example 185
3-Chloro-N-{cis-4-[(2,6-dimethoxypyrimidin-4-yl)amino] cyclohexyl}-4-

fluorobenzamide hydrochloride
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The title conpound (3 ng) was prepared from

3, 4-di fl uorophenol (225 ng) using 15 the procedure
woaoostoasssexanpl e 192. 'H NVR (300 MHz, CDC13, 6¢T/JP2005/006582

1.69-2.32 (m 8H), 2.49 (s, 3H), 2.58-2.77 (m 1H),

2.93- 3.41 (m 6H), 351%67(m 1H), 5.11 (s, 1H),

6.82-7.24 (m 3H), 8.32-8.’8 8(m 1H); ESI M5 mz 391

Ec’ B/ls é’gﬁgﬁ%encoo &Q&{% ﬂlgs yﬁ%%?él% J? ?—Zlél%%?ﬂ Ipdli@etlh%xymgline

(25(2{9@) Bad-)- (é’@-ﬁﬁnﬁ%d&glohexyl) 3-02hlo’\rro—4 uoro-benzalljr]lyc‘e obtained jn | step A

(Ci s-4-am no- cyc ohexyl") trinmet pyrim
fe a4n tedil tHREbckdlirS FoR heGtep @ ofeXampleg68. (60
“ o ? @m %oo%?of) armd agl depch? Orlgqge(l.Z 0 nol)

‘HuNMﬁr@be MI-E@@Ddls) SRt.c60iemt SHEBIBEs IR WA E 1R (s, 3H), 4.06-
stirring at the sane tenperature for 14 h, the m xture
4. 25 mya8)f §.52 (salled6.and.86 omcEDt 7.82-2d4 GndEr), Weﬁsumsotm, 1H), 7.95
pressure. To the residue were added CHC13 (685 p.L)

(dafrei8 Pz, 1 BRO. 13-2.38 (mMlHEEST MS mzid09 [Mdfra¢) -alyBi®n©23 [M
tenperature for 14 h, the mxture was purified by
(frgq)Tﬂcfalg@F)] chromat ography (NHsilica gel, 50%to 100%
Et OAc in hexane and silica gel, CHCl13 to 6% 2 M
NH3/ MeOH. in CHC13) to give the desi red product. WO
ZOOE Rg%SS? PCT/ JP2005/ 006582 184 The product was
Exgmple A#ded by ESI-Ms or APCI-MB. Exanple 275-352 To a

3“?-‘%5‘3{2‘?3%‘@“39&%f"#égﬁ{?%“&?'?Ee-’v?]é’ﬁ’(é!"é"o{'?ﬁadi i mi de (150 L)

ylwfg?%ﬁéﬁlﬁgggﬁ?eﬁf ?.;1 N, N -tri et hyl - pyri m di n
e- 4,1356,5#1 sunq A p @%as LI% Aok ch%&%ngé s%rg%&[m%l)

rnol) in 00 L arboxylic aci

dipyRinFatI3 (10399 ahd Naisaldhif6Lty ddHERAY- AL Mb - 44ﬁqu%tbenzam1de

stirring at the sane tenperature for 13 h, the
obtainetl Lin stepADf Biantplead 16982 MEPRHY thdprodeding &‘ogfhb stef @&f example

filtrate was concentrated under reduced pressure, and
168.he resi due was purified by silica gel 10

chromat ography (silica gel, CHCL3 to 6% 2 -M NH3/ MeCH

'HINMRHB98 MHzpD S\%daé ﬁ)e lééé’rroﬁém, 8%} é@irétﬁ CﬁhéHmﬁdHuY:ﬁ (m,

was_ det er m ned g "or npl e 353-410
Lo/ -30-J 6740 Ui, 8¢ ﬂéPf(mt H®. %é?ﬂl% ('af l%ﬁdlé @ d. 8.25-

s e W o P RER e o o woriel Pot A 3ps weS .

1059/ ture was stirred at 80 C for 1 h, and concentrated
er reduced pressure. To the resi due were added 1 M
aqueous HC1(300 pi) and THE (200 |). The m xture was
stirred at 80 C for 1 :

Example 187
3-Chloro-4—ﬂuoro—N-‘{cis-4-[(7-methyl-7H—pyrrolo[2,3-d]pyrimidin—4—
yDamino]cyclohexyl}-benzamide hydrochloride
Step A: Synthesis of 4-chloro-7-methyl-7H-pyrrolo[2,3-d]pyrimidine.

"To a solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine (1.00 g) in DMF (10 mL)
under N> was added 60% NaH in oil (287 mg) and the mixture was stirred at ambient
temperature for 10 min. Ic_)domethéme (0.45 mL) was added to the mixture and the mixture

was stirred at ambient temperature for 3 h. The reaction was quenched with saturated
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h and concentrated under reduced pressure. To the
resi due was partitioned between CHC13 and 2 M aqueous

weadisiasisydr oxi de. The aqueous | ayer was extr aeCEAPW0E/06582

CHC13 (300 L, 20 twice) and EtOAc (300 L). The

conbi ned organic | ayers wgr@ dried over MySO4,

concentrated under reduced pressure, and purified by
jubbzaN o j

a;dexane 1?%*1 g,(%m is\?&ag 1@emas(e§tr£ate% %}tg)Ag I?@/eeﬁ RS T

RN brinRdbiet waddiRd opér‘m%m ﬂﬁ?edd@(;n&rrma%dmgé’r rERkadVB

or APClI-Ms. 2 5 Exanple 411- 451 To a sol ution of

Predsaiesandt-paRtiedbcyiedigh reddule 1Zgudd oh%maftdgﬁ-dfﬂ&rléﬁhcaogél |5m/<ﬁEt@Ac
e-4,6- diamne obtained in step C of exanple 6 (30

iprhagdng) forgivEvEQit{e3BMpbynd@ey mgdded i socyanate or

|soth| ocyanate (60 nol) in DVSO (200 p.L) at anbient

FENYR GO0 MBIz, TRELVE): 2006/ DI95856T (PCF I 05)0DE5ED.J =Ba6Hz,
m xture was stirred at the sanme tenperature for 12 h

HRei8:65 (% 1 FDESIMS okt (M (BEX+ITH®%If i | trat e was
concentrated under reduced F[essure and the residue

%g%mwp%ﬂof&ycl%?mﬁc@ogew cit-Trmedyt-dshpyralolZ-&a

(ﬁel . % Et OAC in hexane to 6% 2 M NH3/ MeOH i n CHCL3)

BYrigHd E*WE'"BE%IF¥%@eﬁﬂﬁﬁaamldwrmmm was

det er APCI To
s o TR shar s AR PTeByes BPREAIOrS et B 3
PR T B sk sl
Bg’]érﬁ}%)aléh)lléel) ﬁ%t%ﬂ%cdi‘ig st EAEUf @%Qnglé;} lS(t7 F%P@f %’H dﬁrequ(tﬁg step C of
&inprRNYBChI Or i de (60 10 grmol ) in CHC13 (200 L) at

anbl ent tenperature. After stirring at the sane

'HeNp@r Q0QMEz, DMSCL4, §): 1.65e. 10i(nf SH)E3 BRg, SH), Broaters @ndm),
concentrat ed under reduced pressure. To the residue

TR0-8 1 A0 dD)CHEE3.59 683 H)) 7.8 AIPGA 1H3M014. (dd, J AlTtleR 2 tHre1H),
stirring at anbient tenperature for 14 h, the mxture
{5 8- AU FNFIEDA. bYr2 87 (.clAD RS MhmoriaR OY(Gpdy I, WP0%]. | i ca
gel, 50%to 100% Et QAc in hexane and silica gel, 33%
Et OAc in hexane to 6% 2 M NH3/ MeOH in 15 CHC13) to

ve tP%Sdesi red product. "“The product was determ ned
@S? or APCI M5. WD 2005/ 095357 PCT/ JP2005/ 006582

31‘??(C fuosf. 1Y %’s %fn‘-gﬁjlﬁaﬁv"?ﬂ?%%‘*ﬁ?&rf%%ﬁf di n-4- 426

)[antnmy&ohexyl}benzamlde hydrochloride

The title compound (168 mg) was prepared from N-(cis-4-aminocyclohexyl)-3,4,5-
trifluorobenzamide obtained in step A of example 168 (487 mg) ;md 4-chloro-7-methyl-
TH-pyrrolo[2,3-d]pyrimidine (250 mg) using the procedﬁre for the step C of example 168.
'"H NMR (300 MHz, DMSO-ds, 8): 1.60-2.15 (m, 8H), 3.81 (s, 3H), 3.90-4.26 (m, 2H),
6.94-7.17 (m, 1H), 7.35-7.53 (m, 1H), 7.73-7.98 (m, 2H), 8.22-8.47 (m, 2H), 9.14-9.42 (m,

1H); ESI MS m/z 404 [M (free)*+1, 100%].

Example 189

3-Chloro-NN-{cis-4-[(7-ethyl-7TH-pyrrolo[2,3-d] pyrimidin-4-y1)amino]cyclohexyl}-4- ‘
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yl ] am no} cycl ohexyl)am no] - 2-oxo- 1-phenyl et hyl
acetate N-(cis-4- {

wP@esosst hyl am no) - 2- met hyl pyrim di n-4 198 PCT/JP2005/006582

yl ] am no} cycl ohexyl ) -9, 10- di oxo- 9, 10-di hydr oant hr acene
- 484 (M+ H 3 2-car box?ﬁ de 199
N-(cis-4-{[6-(dinethylam ) 2-met hyl pyri m din-4- 292
ﬁ%r’ﬁbkﬂzaﬁudé/ﬁﬂd%@hmd cycl ohexyl ) acet anm de 200
(cis-4-{[6-(di net yI am no) - 2- met hyl pyri m di n-4- 354

I\I-ng?? ss?{ztm{é%l%ia‘(rqdfmnirtoﬁﬂyi&g% no}‘wljaﬁeﬁtzﬂﬂpg? Pla %ﬂlﬁ I n-4- 430

(M + Ihe Bitle dohdpodidli (507 thg) was prepared from 4- chloro—7H—pyrrolo[2 3-

‘cycl ohexyl ) bi phenyl - 4- car boxam de 2

dlpyentditeu590 md)-ane ictlocthdn §6. Sﬂmmeﬁsmgt pro@dude IHEHE ¥epWIdf
m din-4- 410 (MtH) 3 yl]Jam no} cycl exyl ) benzam de

@081pN- 1871 s- 4- {[ 6- (di et hyl ami no) - 2- net hyl pyri m di n- 4-
409 (M 3 yl]am no}

HNMIERY MHzl CBéhz®t h5o($hin a3z s} 8404, o= N3 (zj B} 6.6{ (d,
6- (di net hyl am no) - 2- net hyl pyrim di n-4 204

*%Fﬁérﬁ{fﬁ 6%}7&7&%6’)(5/3 § Hz, J{HJ), 3. éweﬁﬂ FBLM§ /0% §3 (Meny100%6).

acet am de 20

ﬁtea%ﬁﬁnﬁa-e%%?fg chlqrpgy- (Cdﬁ-ﬁé(t7w§hyaﬂﬂrm)rr@0[ﬁré’tﬁ}pwwﬁhm4du n
ac%'r‘gl%x&%"t%ﬂ% Therdhshae o pr o MNSA py i m i - 4. 398

cycl omxyF’)%EJPfL(“dR%ﬁy‘P%%WFG)‘%S?§7ffg%‘é‘t°§Fﬂf‘ae7 -Sy}-TH-pyrrolo[2,3-

c&(\j'l\h{y&hﬁ'_glﬂe s rrfg?ﬁrﬁ% ;&’J @Eﬂ}ufﬁg)c)y(gnplgf‘i%ﬁ){ Rors L f?'uoro enzanade

am noy CycC enzoxa

bALR N Sref Al <8 @fPm he
ﬁl— ; F’:gﬂ_ﬁ‘ﬁﬂ ( g) using t rﬁrocedure for th%stfp Cof exaample

4-chl or o- {[6- (di met hyl ari no) - 2- et pyrim

res4- 388 (M + H 2 vyl]am no} cycl ohexyl ) benzam de 209

2 [ (4-chl orophenyl ) oxy] -N-(cis-4-{

[I-ENW(BQG) MHZ&DMS@)@VGZ@) .38 (t( M 7.2z, 3H), 1.63-2.08 (m, 8H), 3.92-4.20

met hyl pyri m di n-4-yl ] am no} cycl ohexyl)acetamide 210

(qrgz M%Gdnslﬂ{&[f& 14, ﬁ:@ﬁﬁledm tid), 7.274T6P iy, PHA,i7c886. 97 @i, 1H),
(M + K}é_ham no}

%%@@T&yﬂ)z BHE y§-pr-&p2 tnhhng- 1523 D, IH) ESIMS m/z 416 [M

¢|is-4 6(d|rrethylamno) 2-met hyl pyrimdin-4- 318
%I-ﬂg) +ll-‘i)looaj" ‘yl ] ami no} '
cycl ohexyl ) cycl opr opanecar boxam de

Example 190
3-Chloro-4-ﬂuoro—N-{cis—4-[(9—methyl-9H—purin-6-yl)amino]cyclohexyl}benzamide.
hydrochloride | |
Step A: Synthesis of 6-chloro-9-methyl-9H-purine.

The title compound (1.08 g) was prepared from 6-chloro-9H-purine (2.00 g) and
iodomethane (0.96 mL) using the procedure for the step A of example 187.
'H NMR (300 MHz, CDCl, 5): 3.95 (s, 3H), 8.12 (s, 1H), 8,78 (s, 1H); ESIMS m/z 182
(M*+1, 100%).
Step B: Synthesis of 3-chloro-4-fluoro-N-{cis-4-[(9-methyl-9H-purin-6-yl)amino]-

cyclohexyl}benzamide hydrochloride.
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212 N-(cis-4-{[6-(di net hyl am no) - 2- met hyl pyri m di n- 4-
360 (M+ H 3 vyl]am no}

woyaelsmasssyl ) cycl ohexanecar boxam de 213 PCT/JP2005/006582

2- (4-chl orophenyl )-N-(cis-4-{[6-(di met hyl am no)-2- 402
(M+ H 3 nethyl pyrimdi ﬂ -yl ]am no} cycl ohex
yl )acetam de 1-(4-chlorop 8 yl')-N-(cis-4- {

Eg; g%gﬁttlg \él)@ﬁ%&g)m% ngéﬁvas f)reyarf:d rcér)r(l 6I c)hlor %—glemtgl-{:b)urine
(@50%229 ﬁ%\?(g%g@%rﬁﬁg r%glplﬁl%x%)-; -cRII_0(0-4-ﬂuoro -benzamide obtained in step A

cis-4-

of @:Iafngk:rﬁt QYb A1) g Re grbeedure for the step C of example 168.
met hyl pyri m di'n-4-Y1]am no}cycl ohexyl)-5- 487 (M + H)

' Nve3op! Vs P bed s CﬁGhQ@@(ﬂ\Cﬁ-I)V‘pS?QOﬂ)O?Q@ﬁ?SI (m, 2H)
PCT/ JP2005/ 006582 1 . .. com ound nane
4ch a8 (m4-1H) 4%@47@9@@%{);/1 86511195 @ﬁlyﬂH]) N1(@d, 5473, 2.2 He, lH)
[6-(dinmethylairnino)-2 216
812080yt I(yoy BHXI ERIM Sty 40a M6kl 2096 ¥25) [MBEfreb 823, NI08%lH)
3 neth Ithio hene-2-carboxam de
4- (di met hyl am no) - N-(cis-4- { [6-(dinmethylanm no)-2 217
nmet h%’:lggri m di n-4-yl ] am no}cycl ohexyl ) benzam de

Exomp 3 218
Cis 6- (di meth no) - 2- me | pyri m di n-4-
cgg% ﬁlb)l'{ﬁ_'[“ f}xgtﬂr% ﬁ-# [6—(du)nethylam1n3$-2r-)r¥lethylpyrlmldm-4-

y Tw@ﬁ#wwﬁawﬁsﬁvﬁa@zﬁ St byl pyri mi i n- 4 414

l .
St Suass ST R ety g s ey g S aminl-
ghg.gkaq, aﬁ[&%f&g@t hyl am no) - 2- et hyl pyri mi di n- 4-

am no} cycl ohexyl)-4-(ethyl oxy)benzam

i de 24} suspension of (6-chloro-2-methyl- ;Z)yrlmldm -4-yl)-dimethyl-amine obtained
N-(ci s-4-{[6-(di met hyl am no) - 2-net hyl pyrim di n-4- 372

ir{ $bpB bf)exAmpld § @0I0NY Jin ©URhOBOK ML) urktef NLOES BRIRE 3L 48m A2
N-(cis-4- { [6-(dinethylam no)-2-nethyl pyrimdin-4-

c@lehednbearbxyBic agitl | BiM gobiphenyl- 2-yl(dl-tert—butyl)phosphme (346 mg),
cycl ohexyl ) furan-2-car boxam de 223 ‘

ralladigmglDacepie-(26¢l me) nd sediumdyrt-Butaeitiel] Hye).i "ﬁilednnmre v@4 Stirred

(M+ H 3 yl] amno } )
arg Bk 1 anl sepled 9| aélbsenttamewtafﬁ de-themixiyrq wisqdded 1 M
é\[eous(l\qaolﬁ ? (}6 n?{g arglcc)l)the two aye sl\hpe¥er sl,erppargtleg 'I4he aﬁgg)us Myer was 3
washed with EtOAc. The aqueous layer was cooled on an ice-bath and ¢.HC1 (15 mL) was -
added (pH = 6). The precipitate was collected by filtration, washed with H,O and EtOAc,

and dried at 80°C under reduced pressure to give the title compound (22.1 g).

. 'THNMR (300 MHz, CDCls, 5): 1.64-2.16 (m, 8H), 2.35-2.48 (m, 4H), 3.10 (s, 6H), 3.46-

3.59 (m, 1H), 5.11 (s, 1H), 8.74-8.84 (m, 1H); ESIMS m/z 279 (M*+1, 100%%).
Step B: Synthesis of cis-N-(3-chloro-4-fluorophenyl)-4-{[6-(dimethylamino)-2-
methylpyrimidin-4-yl]amino}cyclohexanecarboxamide hydrochloride.

To a suspension of cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexanecarboxylic acid (180 mg) and 3-chloro-4-fluoroaniline (114 mg) in

DMF (2 mL) were added Et;N (0.22 mL), HOBt-H,O (150 mg), and EDC-HCI (150 mg).
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yl ] am no} cycl ohexyl)-2-i odobenzam de 225
N-(cis-4-{[6-(dinmethyl am no)-2-net hyl pyri m di n-4- 363
wORbos/§3s3  yl ] am no} PCT/JP2005/006582
cycl ohexyl ) nmor phol i ne- 4- car boxam de 226
N-(cis-4-1[ 6- (di net hyl am nlo8)1- 2-met hyl pyrim di n-4- 401
M+ H 3 yl] amno

(
e - i L di pe-3-car hgxam de 7 .
HENRA Y Ao RSN L 0E, T AR e e
- : e, .
88 W WAkt 11 s g oo
drm(cdhyRtvig ldABd B} MeSTRL AR Colthiftialahndd Bed d
y%]ngm'}%g} cycl ohexyli\)%- E@S?nfg%fhyl - Zd-%héanyl PZH-el,u?Ze, ?—rets?ulrg’z%l
uéifidt by diuM-preddireJiquidhRadry] ilica gel, 20% to 50% EtOAc i
ﬂN—(ci e diauiath n~o)a’-g2a-g§ye§ﬁ3|s oyrimdinea 376 o
hehdhk))to Fiveyd ¢Aorlesodil. To a solution of the above oil in EtOAc (10 mL) was added
cycl ohexyl)-4-net hyl -1, 2, 3-t hi adi azol e- 5- car boxam de :
29 dydtogen shldridelih BEQAE (0e3 iniL). aFtiema)tud-was stivyddRy brinbieddi n- 4-
yl ] am no} cycl ohexyl ) - 2- (4- net hoxyphenoxy) - 5- ni t r obenza
terpeeat@p o Mh andHjongent2@d. Nh¢ whiduedwas suspended in EtO (10 mL) and the
{[ 6- (di net hyl am no) - 2-net hyl pyrim din-4- 404 M+ H 3
SYSPPRSANTYPESHETCE HE3tign sgvimeratire frs 4 2. The prosipitataiwascollected by

cis-4-{[6-(di met hyl am no) - 2-met hyl pyri mdin-4- ( )
f%é“’g}’l ‘T%%’P%&}%;’F&Poﬁ efl a8 ppdsp EadeedipERssuBDm give-theritte
N-%ci a-%-f 6- (di met hyl ani no) - 2- met hyl pyri ni din-4 233
PPAR (5] B ohexyl ) - 1- (4-ni t rophenyl )-5- (trif! uor onet

bl 8o . EUF b 3 PHIGESbe a8 BRRA 5 9 o

: ) 1 d
e G U S e e

7388 ANt Mg,?’ %gzl-g](zzgr/@%lzp % 3.8Y.8lo9 grgxm?ggsioghﬁ % 1@-8?653%@21/2

WD 2005/ 09 5/ 0065

406 (2 )t 1a360%R 36 o
(2R) - N-(ci s-4-1[ 6-(di nmet hyl am no) - 2- et hyl pyri m di n- 4-
I ] am no}cYcl ohexY1) - 2- PhenYl cYcl opr opanecar boxam de
394 (M+ H 3Y : :

Example 192 :

conpoun

cis-N-(3,4-Diﬂuor0phenyl)—4—{[6-(dim‘et~hylamino)-2-methylpyrimidin—4-
yllamino}cy clohexanecarboxamide hydrochloride

To a suspension of cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJam ino}-
cyclohexanecarboxylic acid obtained in step A of example 191 (2.1 g) in CHCl; (2 1 mL)
were added thiony! chloride (1.21 mL) and DMF (6 mg). The mixture was stirred at reflux
for 1y.5 h, concentrated under reduced pressure, and the residue was dissolved in CHCl;
(4.9 mL). To a solution of 3,4-difluoroaniline (223 mg) in CHCl; (3 mL) were added Et;N
(0.42 mL) and above acid chloride in CHCl; (1 mL). The mixture was stirred at ambient
temperature £or 14 h and added to saturated aqueous NaHCOs;. The aqueous layer was
extracted with CHCI; (three times). The combined organic layer was dried over M gSOy,
filtrated, concentrated under reduced pressure, and purified by medium-pressure liquid

chromatography (NH-silica gel, 11% to 50% EtOAc.in hexane) to give a colorless oil. To
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237 N-(his-4-{[6-(dinet hyI am no) - 2- et hyl pyri m di n-4

yl ] am no} cycl ohexyl) -1, 3- benzodi oxol e-5- car boxam de
woaBs(bs3s7H) 3 N-(cis-4- { [ 6- (di met hyl am PCT/JP2005/006582

i no) - 2-met hyl pyrim din-4 238 yl]an no)

cycl ohexyl ) - 1-phenyl -5-(trjfl uoronet hyl)-1H pyrazol e-

488 (M+ H 3 4-car boxanfidé 239

aN'o(u@iiﬁt? 6f4the{ b]@vé & Iﬁitbxt ﬁr(pnﬁ_, wgs' DRLY ivPWdHEeQ tRlodde i £bAc
(@,‘5 %Lgh@ié/ Jn)x’ttgfe [vﬁ?sti'?n‘e& Eﬁ%%% ltén?ﬁ%ygtlﬂg %rqrﬂ 'cﬁil@ grﬁgﬁtrateii Uéldel' o

N-(cis-4-{[6-(di nmethylam no)-2-neth ypyrlm

rédvced piissidre. Kl sh@y@hdidiof the resid ue in Et,O (10 mL was stirred at ambient
cycl ohexyl ) qui noxal i ne- 2- car boxam de 241

tmeﬁiatﬁ)‘e 4035{4[116' }mb predipiatearts 08) lected B flthidar Wwashed With Et,24hd

+ yl Jam no

drigd bicBORK yider 1Bdvckd plebsurtogiéhlyd fidosdapoine(1@4@g)\ (ci s- 4-

{ [ 6- (di met hyl am no) - 2- et hyl pyri m din-4- 368 (M + H)
HNMR](XMMH; @y, 6h xo2)374mmesihy2. HenZals, #dp 324 3ors, 3H), 3.31
N-(cis-4- éLG (di met hyl am no) - 2- net hyl pyri m di n-4- 360
(g 3EDH. 7339 (i, dm);ﬁ;}s (s, 1H), 6.98-7.12 (m, 1H), 7.56-7.66 (m, 1H), 7.96-8.07

cycl ohex¥l )thligﬁhene 2- car boxam de 244
(N P 832414, V5 9 ilare F 24 P 2o Ym oL e hil- b36 (m. dBD: ST Miyay/z

2.9 '
3%%6%%‘31 1? %Ql/‘ﬁznpgg% af | uor ophenyl ) oxy] acet am de 245

2-[ 3, 4- bi s( et hyl oxy) phenyl ] -N-(ci s-4-1[ 6- (di et hyl am
no)-2- 428 (M+ H) 3 nethyl pyrim din-4-yl]an no}

Eﬁ_ yl )acet am de 246
‘(;18 -{[ 6- (di et hyl am no) - 2- net'-hyl pyri m di n-4- 400

M- (ﬁnmdﬂﬂlﬁmlﬁpi ﬂl@*}fr‘.ﬁd.)‘ 4%1%913&6"}%@& g)t?i‘flg&%gh%l)-

247 N-(cis-"4-{[ 6- (diI net
cﬂﬁﬁ‘%ﬁ&caﬂ;ox%ﬁﬂd@%d‘n‘b}:hlonde

cycl ohexyl ) - 9- oxo- 9H f | uor ene- 4- car boxam de 248

N- ( ciThe 4itld §dnpothhd 1@ 7 h g pwd sipaepatedRbh Bl 405/ triffib@hilitide (2488¢)

(M+ H 3 yl]am no}

usipg thelpeocyduye fir fheexamgleit2onet hyl ) oxy] benzani de 249

A Sl-@gld s-4- f [6-(di methyl am no) - 2-net hyl pyri m di n- 4-
J(\map M.I)Iz qu PhrtisAd)72 (m, 2H), 1.81-2.01 {m, 4H), 2.15-2.36 (m, 2H),

I’éécloe z or02(tr|fluororreth ) benzam de 250

00 m 3} 8.07 &‘Pfﬁéﬁ%yﬁ fbrio PER IR it on 4l 50D 308

1) ot 79 VU TP 4 O 9132 s, AB 112,05 fors J8R: ESTMS iz 408 [M
({f'%eéﬁmﬁ‘ﬂwé[ 6- (di met hyl ani no) - 2- met hyl pyri ni di n- 4-

yI ] am no}
cycl ohexyl ) -4- (heptyl oxy) benzam de

m no) Fpyrim

Example 194
3-Chloro-4-fluorophenyl cis-4-{[6-(dimethaylamino)-2-methylpyrimidin-4-yljJamino}-
cyclohexanecarboxylate hydrocliloride

The title compound (4 mg) was prepared from 3-chloro-4-fluorophenol (254 mg)
using the procedure for the example 192.
'"HNMR (300 MHz, CDCls, 8): 1.61-2.33 (rm, 8H), 2.38-2.56 (m, 3H), 2.60-2.77 (m, 1H),
2.91-3.44 (m, 6H), 3.48-3.71 (m, 1H), 5.10 (s, 1H), 6.91-7.34 (m, 3H), 8.38-8.55 (m, 1H);

ESI MS m/z 407 [M (free)*+1, 100%].
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252 N-(cis-4-1[6-(di net hyl am no) - 2- et hyl pyri m di n- 4-
424 (M+ H) 3 vyl]am no} cycl ohexyl)-4-pentyl benzam

wOdersAsBs57 PCT/JP2005/006582
N-(cis-4-{[6-(di methyl am no) - 2-net hyl pyrim di n-4- 346
(MtH) 3 yl] am no) cycl ﬁ%egyl ) cycl opent anecar boxam de
254 N-(ci -4-{ [ 6- (di net m no) - 2- met hyl pyri m di n- 4-
480 (M + H) 3 vyl]am no} cycl ohexyl)-4-nonyl benzam i de
N-(cis-4- {[6-(dinethylam no)-2-mnethyl pyrimdin-4 255
PxhiplE 198} cycl ohexyl) - 2-{[4- (1, 1-di net hyl et hyl ) phenyl ] -

440 (M + H) 3 ox }acetam de WO 2005/ 095357
B DAB ORRAAT-4- {BRi dret YA PR e yIFy Fom -4y ASfino} -
3- ct({?l’loro N?@lﬁsﬁ% {Eﬁg@(dl lr#g?‘lhyl am-no) )fl‘_ nmet hyl pjgllm d?
chcléhexinedanbokanide By drselloi@xy! ) - 4- f | uor obenzam de 406 (M

+ H | 257 2-cyclopentyl-N-(cis-4-
{ [ 6- (Tde re¢ doytlpamidi(3) m2) Wid grebaryd fromdi Ndickd6phdbi(28d m@) using
4-yl]am no} cycl ohexyl)acetam de N-(cis-4-
tie] Bodedurertotr thelezampieo ) 922- met hyl pyri mi di n-4 258

m no} cycl ohexyl ) - 3- phenyl propanam de 382 (M+ H) 3
%5’[& M%;gb@@@.zme 31 (m 8H), 2.49 (s, 3H), 2.60-2.73 (m, 1H), 2.97-

am no)-2-nmethyl pyrimdin-4- 379 M+ H) 3
3 1](%61@@? 5%9@[3 Qﬂ,el)a)jéb]e(ﬁ,z .d98((d,J = 1.9 Hz, 2H), 7.21-7.24 (m, 1H),

2-nmet h di n-4-yl
59854 a%ﬂ DHea S Nt apre R el LU hy1 am no) - - 567
(M+ H 3 hen |- ro ionamde 261 N-(cis-4-{
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MS m/z 391 [M (free)™+1, 100%].

Example 197-274

To a suspension of poly(4-vinylpyridine) (150 uL) in CHC13 (200 pL) were added
N-(cis-4-amino-cyclohexyl)-2,N',N"-trimethyl-pyrimidine-4,6-diamine obtained in step C
of example 6 (60 umol) in CHCI; (200 uL) and acid chloride (120 pmol) in CHCI; (200
pL) at ambient temperature. After stirring at the same temperature for 14 h, the mixture
was filtrated and concentrated under reduced pressure. To the residue were added CHCl;
(685 pL) and PSA (300 uL). After the stirring at ambient temperature for 14 h, the
mixture was purified by silica gel chromatography (NH-silica gel, 50% to 100% EtOAc in

hexane and silica gel, CHCl; to 6% 2 M NE3/MeOH in CHCI;) to give the desired product.
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h and concentrated under reduced pressure. To the residue was partitioned between CHCl;
and 2 M aqueous sodium hydroxide. The aqueéus layer was extracted with CHCl; (300 pL,
twice) and EtOAc (300 uL). The combined organic layers were dried over MgSO,,
concentrated under reduced pressure, and purified by silica gel cilromatography (silica gel,
33% EtOAc in hexane to 6% 2 M NH3/MeOH in CHCL;) to give the desired product. The

product was determined by ESI-MS or APCI-MS.

Example 411-451
To a solution of N-(cis-4-amino-cyclohexyl)-2,N',N-trimethyl-pyrimidine-4,6-
diamine obtained in step C of example 6 (30 pmol) in DMSO (300 uL) was added

isocyanate or isothiocyanate (60 pwmol) in DMS O (200 pL) at ambient temperature. The
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37°C/5%CO, On Day 4 the cells are washed with 0.5 ml PBS and 0.45 ml of assay
medium is added containing inositol-free/serum free media 10uM pargyline 10 mM
lithium chloride or 0.4 mL of assay medium and 50 pl of 10x ketanserin (ket) to final
concentration of 10uM. The cells are then incubated for 30 min‘ at 37°C. The cells are then
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chloroform/methanol (1:2) is added/tube. The solution is vortexed for 15 sec and the upper
phase is applied to a Biorad AG1-X8™ anion exchange resin (100-200 mesh). Firstly, the

resin is washed with water at 1:1.25 W/V and 0.9 mL of upper phase is loaded onto the
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pol ynucl eoti de enocodi ng receptor) in 50 | serumfree
DVEM well and 2 1 10 |ipofectamine in 50 | serumfree
wONRBIosedst . The sol utions are gently nmi xed andPCT/JP2005/006582
i ncubated for 15-30 min at roomtenperature. Cells are
washed with 0.5 nL PBS and 400 | of serumfree nedia
is nmixed with the transfect®n nedia and added to the
cells. The, cells . are. n.incubated for. 3-4 hrs_a
55t SR Sl e i I B S ot Y 81,3 e
| wel Ll .of regul ar gr di 0y

AT RARA e, e kot B S S0 P
Ol lohhinidsh® o Bioliffark i ' i
S chfiniten® ofH B R QRAS Al 0Tl i/ 1
RG] fofthR8/ TRCHMINGE 86 rd¥BitlhAed 7 BERinBRYh 105l of 0. i
added/ wel | Wi th 0.25 O 6f 3H o g 10l gf 0 M formic
béig/38ddufiorir® fdr6td Aad tbed MicohGithli@,Vhsd Q6r8d &L4°C in water.
37C/ 5902 On Day 4 the cells are washed with 0.5 ni
PBS and 0.45 ml of assay nediumis. added cont ai ni ng
inositol-free/serumfree nedia 10M pargyline 10 mM 20
Eixbinplerfi2éhl ori de or 0.4 nL of assay nmedium and 50 | of
10x ketanserin (ket) to final concentration of 10M
The ceMigh Bhrouglpar Functisbak Sedeehing: BO.IPRTY at 37C. The
cells are then washed with 0.5 nL PBS and 200 | of
f r eshBrlsequentiyd a fynsonabbased assry (WRI$edH cadirmith\gad hits, referred
bor at e; Tl%@ oM EDTA) is added/well . The solutjon is
KeELERRT ¢he £ lypromets Ippging PlaigRepder) and FRSSAIPE ' Eupgtional
%nd #hen. ngutr lized by 200 .| of f(gesh/ice cold )
SR TATP IOV B Jihis Jpsiy stibzed 8 nppeprdogepgus, qoustifuively aptiys,

f in 1.5 nL eppendorf tubes and 1 niL of
%ﬁf?@ffgf%‘?ﬁf&m{efﬁe W81 (1:2) is added/tube. The sol ution

" is vo F[B@F)glngagﬁ Fﬁ§S §s%§'ys_ [‘Edabieng ﬁéf?oqQHtracplm(%fggc_og‘geg{rgt?oq in

to a Bior AQ - X8TM dni on exchange resin

BEEMWhickEdnDk ilizel Iftﬁassés?fel:é’btdr%ct%ﬁ&?%d’ﬂetel?m%t\ﬁkth@lt a candidate
1:1.25 WV and 0.9 nL of upper phase is |oaded onto

thrapdled AR 5OQLARDIE, MMAELIF2A004QQ6D8Por agOfistGOh Gltoupib®
colum is washed with 10 mis of 5 nmMrnyo-inositol and
te@eptbr. Gthe Borriitratilon dffreaiCal 60tV Nesol of amteell islxtreinsly3ow,0l
tris phosphates are eluted into scintillation vials
vdpreas itsicaprenitrtion inghe exdiagaliular Byiil and ewdoilastnic reficuinp(ER) is very
of 0.1 Mformc acid/ 1 M ammniumformate. The

Bighuthes: thews iy 2lgien eradieaidensnaia drvefga winfhthg gytagol agross bethyhe

ERR Y TR, L NS R
SRR AR5 Wl S50 T RO
P51 8 A8 B AP PR
screening. The measurement of fluorescent is associated with calcium release upon
activation of the Gq-coupled receptors. Gi or Go coupled receptors are not as easily
monitored through the FLIPR™ and FDSS6000™ systems because these G proteins do not
couple with calcium signal pathways.

Fluorometric Imaging Plate Reader system was used to allow for rapid, kinetic
measurements of intracellular fluorescence in 96 well microplates (or 384 well

microplates). Simultaneous measurements of fluorescence in all wells can be made by



Drug Screening System). This assay utilized a

non- endogenous, constitutively active version of the
wORbbsresmspt or . The FLI PR and FDSS assays are abBC®JPmo05/006582

detect intracellular Ca2+ concentration in cells,

whi ch can be utilized to assess receptor activation

and deternine whether a caifidate 15 conpound i s an,

t I St i.nv . | st . st t
B P2 30 B o N BB EPRPR S i Al
in. ] i t Ly | wh
LRI O At BB IR s B

- NIRRT that'oBlir Wﬂhfﬁ%&oﬁ@ afteP adfi®4tibn ohﬂég ,I;_t:}ﬂ (?(%P%d tr%?gﬁ[)re

is a large gradient tending to drive

© CY1'0S BhiefAf HRSRIPHE RechibifintoWsandiByt SBEMf QDR AR R omiie
FLI PRTM and FDSS6000TM systens (Mol ecul ar Devi ces 20

5 coMupohedia MulbddAVAMOTBd Bhat pRiem Withio), 3661 slRk 3088, 2 oM
perform functional cell- based assays, such as the
IvghgamiaaEnhMiodiuni gydwatel add Q1S nghC G408, bEX 7.4) for the assay next day.
hi gh-t hroughput screeni ng. The neasurenent of
@ h therdag o€ assayi, sheassiods efeslednint! thexallcireimc nibdtebwith LEQH of
activation of the Gg-coupled receptors. G or o ’
loadipg beffar é¢ uit nat-AMein sovplels celtuss hedia qpodiniog 8¢ mMrRvokghicid,
t he FL] PRTM and FDSS6000TM syst ens because these G
Gof rednhandfe? % bevinssepmplbemin) 05 % QP cipewbatdr gh®l°C for 1 hr. The
at.h . .Fluorometrjc | magi ng Pl ate Reader system was
‘ggéagg%é%lﬁ TGROT S 2P gells R maphed withwash puffesHanios Balanced

Sl Sl gt S SPSi Po AR HERES R ebl e € Bovine
SHRFBRETEHR AL, GhobbBi Tt AR LS E Bt Binssadatibor

%%@érﬂraﬁ&%%%smoﬁﬁom&g a&ﬁ@g thé é/ejllg,%n@ﬂlng cgflffn{: al.cggaéed in 5%
h d or - base

C
These systens are Ideal. f neasuri ng ce
dOnELLKERR 2t FPEFRYS3 0SHN Fas IorwisAbiflg cbitgididy vasiesd | ul ar
calcium fluxes that occur within seconds after
15 camténtatibool MEHtdeadded ©aaeh wdl, srrlaepsiat chadigeefn [Ca® i Bbeoked by
cells are seeded into 96 well at 5.5x104 cell s/ well
MiGthare oropltered uSngthe FUIPR aré®iSE i Buvdbdaes st Bvbd8§ iednd Em.
Eagle Mediumw th 10 % fetal bovine serum 2 nmM
5By fos AP hescond. mWhengatagenig etinitg ccampdus] & tesigda$0 @40 MCH
.gH 7.4) for the assay next day. On the day of assay,
¥ #&¢dnedia is renoved and the cells are incubated with

cul Sbge"égailﬁ%ﬁ*a%ﬁgi’#%&@@ ain e pesp BB P RO TRE o o
20 A PG BB SIS e

.)cells are washed with wash buffer (Hank's Bal anced

S%Ft Solution containing 2.5 mM Probenicid, 20 mM
HEPES, 0.5 ng/nL and 0. 2% bovi ne

10

L.

Representative examples are shown below.

Compound No. IC5 (nM)
Example 7 101
Example 24 26

25 The results were shown on the tables in the Examples section and the table in the
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serum al bumin, pH 7.4). One hundred fifty | of wash
buf fer containing various concentrations of test

woanppmus3d7i s added to the cells, and the cel | sParaPrP2005/006582

i ncubated in 5% CO2 incubator at 37C for 30 nin.
Fifty 1 of wash buffer cogt gi ning various 15
concentrati on of MCH are (9 ed to each well, and

h&@BsdSH | +li evoked by MCH are’
m)n?t”oer e cc&g@ﬁ%ﬁﬁﬁﬁ%ﬁ?%& g E‘b‘%@g ec{ %ey% wel | plates
at Ex. 488 nmand Em 530 nmfor 290 second. \Wen
antagoni st activity of conpound is tested, 50 nM of

MCH | 6labsEAdTheaRic Of pdrdehFSREMAAN G 10PSPRACRIMIGARR Er the value

acconpl i shed by followi ng 20 manufacturer’s

i nstruction oMu,eealies tHr'¥o a1, Cor por ati.on and

HAMAMATSU Photonics K -K ). Representative exanpl es

ar e shOiass beTtewalue GOpgp@ut chitirol 1t TH0 M WA Frod 4@t S0% or the
101 Exanple 24 26 25 The results were shown on the

t abl es i n t healixefitplhoms femts0aM @2d0 hkie table in the WO
2005/ 095357 PCT/ JP2005/ 006582 207 next page in

accor dalsess’ Wihetyalup of perstaifcontmt atdf” ¥ wakadhbreabanGouy the
Cass 1 : The value of percent of control at 10" M
was | ess t hateluoohlen wapgoteghane2008M. | C50 was | ess t han

SPEf Mo > el P pBx No T Pfiss’ Pl Vol T cIRE A NoY! ol
13?7 VI Twa FUTNICAH#T70 T O PU70 O1 LT var-og—ot
f Lord 50 n%/lt ) JRn nMl a8 3 -2Tj}a 189 e 3f
of_cbntlrol ajl 18"'| Miwal @bre tBan| 60% ¢r tlhe
of 11550 was fone tihan 2p03pM| Ex" . [W67;Cl 189 2
LI a8 NP Ol N T W) i RUEEE
1p ¥ 239 3117 31147 2 | 3720 3336| 37872 2895 13
21l 16 34 31178 221849 3 |b 3822 3338 317474 3319 390 3
7 2 23 2 " 39 2 175 3 191 1
8 1 24 1 40 1 176 3 192 2
9 2 25 2 41 3 177 1 193 1
10 1 26 2 42 3 178 3 194 3
11 1 27 2 43 2 179 1 195 3
12 2 28 3 44 1 180 3 196 3
13 2 29 3 45 2 181 3
14 1 30 "3 46 3 182 3
15 3 31 2 47 3 183 3
16 2 32 1 168 3 184 3
Example 525
Receptor Binding Assay

In addition to the methods described herein, another means for evaluating a test
compound is by determining binding affinities to the MCH receptor. This type of assay
generally requi.res a radiolabelled ligand to the MCH receptor. Absent the use of known
ligands for the MCH receptor and radiolabels thereof, compounds of Formula (I) can be

labelled with a radioisotope and used in an assay for evaluating the affinity of a test
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722323921753 1911 8124140 1 176 3 192 2
9225241 3177 11931 10 1 26 2 42 3 178 3 194 3
wabods/085352 43 2 179 1 195 3 12 2 28 3 44 1 180C3ID65/806582
13 229 345 2 181 3 141 30 3 46 3 182 3 15 3 31 2
47 3 183 3 16 2 32 1 168 3 184 3 3-0 Exanple 525
Recept or Bi ndi ng Assay In288di tion to the methods

de i,be in not her neans for evaluating a test
c8%’§%“[5‘82%%?§ﬁgy”ﬁ‘ée?§’|"m ning binding affinities to the.

A R B SR L R 2
KB 5 L T SRR P
SRt o )G SO IS o B £5RON P

“RidblabBIRA0SIPORRS 3f Forbla (DO FPRS VCH Geckitbr. W&Mﬁg@g&@ lability
A radi ol abel l ed MCH conpound of Formula (1) can be

tolS@itheterwith thE fratioHBigel18¢ Satypouhdof emtla (B svRAdislhiRlled MICH
conpounds. In general terns, a newy synthesized or
Lighad tforf theebindingtapthe MICHireeeptor diestly coorgmasnejts Biadindeffin ity of
eval uated for its ability to reduce binding of the 5
thertesd| compayad fodhr &M aensptonf Fornula (1)" to the MCH
receptor. Accordingly, the ability to conpete with
the "radio-1abell ed conpound of Formula (I1)" or

di ol elled MCH Ligand for the binding to the MCH
R pbrh B bEr i vt Fpsece:
f  th tor. 10 ASSA
gROthﬁceo_t E%Wﬂ?ﬁ%% i'& &23 FOR MCH A

NTOCF S (TR ARy ke s Ly bRt R flpen Mo

| réc@&@xpin_g %60 ?ﬂ%p%&ghan%%&eﬁtm;%, zgrQ Elrow:hq{l ﬁl@dﬁh ?&)24 h8hL&

grown in r-24 hours
(75% confluency) with a media change and removed with 10 mL/dish of Hepes-EDTA

buffer (20mM Hepes + 1 0 mM EDTA, pH 7.4). The cells are then centrifuged in a

. Beckman Coulter centrifuge for 20 minutes, 17,000 rpm (JA-25.50 rotor). Subsequently,

the pellet is resuspended in 20 mM Hepes + 1 rﬁM EDTA, pH 7.4 and homogenizéd with a
50- mL Dounce homogenizer and again centrifuged. After removing the supernatant, the
pellets can be stored at -8 0°C, until used in binding assay. When used in the assay,
membranes are thawed on ice for 20 minutes and then 10 mL of incubation buffer (20 mM
Hepes, 1 mM MgCl,, 100 mM NaCl, pH 7.4) added. The membranes are then vortexed to
resuspend the crude mem brane pellet and homogenized with a Brinkmann PT-3100
Polytron homogenizer for 15 seconds at setting 6. The concentration of membrane protein

is determined using the B RL Bradford protein assay.

B. BINDING ASSAY
For total binding, a total volume of 50ul of appropriately diluted membranes

(diluted in assay buffer containing 50mM Tris HCI (pH 7.4), 10mM MgCl,, and ImnM
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(75% confl uency) with a nedia change and renoved with

10 nmL/di sh of Hepes- EDTA 15 buffer ( 20mM Hepes + 10
woh@EDI#Fss7pH 7.4). The cells are then centrif ugew/JPrwos006582

Beckman Coul ter centrifuge for 20 m nutes, 17,000 rpm

(JA-25.50 rotor). Subsequgr&tl the pellet is

resuspended in 20 mM Hepe 21 v EDTA, pH 7.4 and

BRI Bitratt 8 e oo Ve POPR e BRERs Rls BilPep
aﬁﬁlltll)ﬁgisl 09 Eoibag s%‘ wfﬁj R 50 4 o@ﬁ’aﬂ%ﬂtyel rﬁg‘iﬁéﬁ ]I..lganbd | ng

assay. used in ihe assa re-t
obs &ﬁc d

S (‘9 g, Bk gl ’ﬂ%@?g‘”‘dﬂﬁ‘f’% 50
1add ﬂmM JIREMITETE 2Ha8S betbR 5012 Bf RAdibRYaRd MCHTS @@Q&hed.
the crude nmenbrane pell et and honbgeni zed wt
hitésnkarheninélibaié d1: EooRDle b érir O NE® €10 dEfited. thelr'ﬁqdﬁ@?@m&n is
at setting 6. The concentration of nmenbrane protein
termirchesd dy ilterd ausaynglatehitraighth MBc@ghR kv RECGECIURSIER Yiltration
25 B. BI NDI NG ASSAY For total binding, a total volune
pirfte Withus Bahddifier-opt phtediayvestiot folledediniashing svith colid 50tved Tris

i n assay buffer containing 50nM Tris HCl (pH 7.4),
HAn K4 carainigg - XaiieGd mm@wmommlumww@md

09 EDTA; 5-50ug. protein) is added to 96-wel |
Sébll of Prg g}raéﬁw%lpﬁrlewﬁ pqded tyragh @@ll ftbq toppktie plgtes ard datedoand

100 B‘I a%g/ﬁ r_and ‘1 of Radi ol abel |l ed

af_ecgg?{ @ § rifux grﬁgst]a]s?letll tlﬁlapcwgter 5prr|c018pouaggoa'ypetxtlon
S PR R0 by B PP e
SR EEHAAR00 BB i

' mcmigyg,d[eactl onis termnated by filtering assay

pl ates through a Mcroplate Devices G-/C Unifilter
filtration plate with a Brandell 96-well plate
harvestor followed by washing with cold 50 MM Tri s
HCl , oH 7. 4CAInCHLAIIIONS. 9% NaCl . Then, the bottom of
the filtration plate are seal ed, 50ul of Optiphase
Superlit festicompeideds aroingabiasseyeld at 1 el @ bpMahd thee aipl rahgsof
are sealed, and 10 plates-are counted in a Tril ux
cpceRtEBRtsEhasen suFh that thomiddia dpse woult gause dhepbiielinhibition of a
i nstead of adding 100 1 of assay

lﬁﬁﬁ’ﬂ%ﬁ‘}é@%f&f&éﬂh g e by ape}cmc@gader@ge i
cbp g o PR Bf Sk inging U minis reshepfeniny (e

and similarly specific binding (in the presence of test compound) (B) is the difference of

displacement binding (Bp) minus non-specific binding (NSB). ICs, is determined from an
inhibition responée curve, logit-log plot of % B/Bo vs concentration of test compound.
K is calculated by the Cheng and Prustoff transformation:
Ki=1ICso/(1+[L]J/Kp) |
wherein [L] is the concentration of a Radiolabelled MCH Ligand used in the
assay and Kp is the dissociation constant of a Radiolabelled MCH Ligand determined

independently under the same binding conditions.



The test conpounds are initially assayed at 1 and 0.1

M and then at a range of concentrations chosen such
woOheads/oofss7m ddl e dose woul d cause about 50% i nRCDITP20051006582

of a Radiol abelled MCH Ligand binding (i.e., 1C50).

Specific binding in the absence of test conmpound (BD)

is the difference of tota? Bi ndi ng (BT) minus

non- eC|f spec

bi ndit a"tt?'ﬂe% @%tn%?cﬁgéﬁes Batgs 93@39%%%{9%3' ?‘gf“q"é fapf{ gther

l,a
puf())llsggc{p (iogﬁ eencl?s rBentl(ljc%%d ﬁ%e& t ?pgm&%z?gpg H ram r},cgrl%orar%ed
g?&h@&%ugpwﬁgﬁgg e curve, logit-log plot of % B/Bo vs

oncentration of ‘test conpound. Ki is calcul ated by

t he : b
| Cool T PR h s BT feindpegineatons

gba 288l tcchaRetelRd eMbbliknkatabothd 59 6htioR ahd@at saémxng%m(i

is the dissociation constant of a Radi ol abel | ed
niddgftationd elag benadd withBERIBRRGIR T dny the BEIET ofttheinSeiBn. It is
bi ndi ng condi ti ons. WO 2005/ 095357 PCT/ JP2005/ 006582
titdForetintesled thhuethel @fpdnted cleime bowef all figh patieidnS yariations as fall
appl i cations, printed publications, and other
withibl the trespitd eurdheeetips ofitbrtivemed. or referred to in this
specification be herein incorporated by reference in
their entirety. Those skilled in the art wll
appreci ate that nunerous changes and nodifications 5
may be made to the preferred enbodi nents of the
i nvention and that such changes and nodifications nay
be made wi thout departing fromthe spirit of the
invention. It is therefore intended that the appended
clainms cover all such equivalent variations as fal
wWthin the true spirit and scope of the invention. WO
2005/ 095357 PCT/ JP2005/ 006582 211 CLAIMS 1. A
conpound of Forrmula (1): QR 1 (1) wherein Qis: R2
R2




NZ2 NLN Z1 NSS zZ3 z4 (lla) C:)r (llb) Rl is

sel ected fromthe group consisting of. (i) Cl1_16
wal2bosloosand C1_16 al kyl substituted by substit BemuPED5/006582

i ndependently selected fromthe group consistin g of

- hal ogen, hydroxy, oxo, 1 5 al koxy, Cl1_5 al koxy

substituted by substltueﬁ9 i ndependently sel ected

fromthe group consisting %FNF garbocyclic aryl,

het erocycl yl, and heterocyc substituted by Cl1_5

1al kyla conq,gu@ S HeyhA(] ngonyl oxy, carbocyclyl oxy,

car bocyclic aryl oxy, 2005/ 095357 PCT/ JP2005/ 006582

212 carbocyclic aryloxy substituted by substituent(s)

i ndependently sel ected fmpnlthe group consi sting of:

"-hal ogen, hydroxy, -carﬁbxy/ &ar banmoyl, --nitro,
cyano, ""am no,
a
wherein Q is:
Ry R,
.o N
Z4
(IIa) or (IIb)

R, is selected from the group consisting of:
(i) Ci.6 alkyl, and ‘
Ci.i6 alkyl substituted by~ substituent(s) independently selected
from the group consistin g of:
*halogen,
shydroxy,
*0X0, -
*C,.5 alkoxy, ,
*Cy.s alkoxy substituted by substituent(s) independently selected
from the group consistin g of:
escarbocyclic arwI,
ssheterocyclyl, and
ssheterocyclyl suabstituted by C,.s alkyl,
*C,.5 alkylcarbonyloxy,
scarbocyclyloxy,

scarbocyclic aryloxy,



carbocyclic aryl, carbocyclic aryl substituted by ClL_5

al koxy, Cl.5 al koxy, Cl1.5 al koxy substituted by
woabagesms7 ClL_5 al kyl, and CLl.5 al kyl substit ured/sp3005/006582

substituent (s) independently selected fromthe group

consi sting of: ---hal ogen hydroxy, car boxy,

oXO, nono-Cl 5 alkylamluﬁ -di -C1.5 al kyl am no,

mono- C1. 5 al ch@FE‘oE‘ﬁhgéﬂ%ﬁ{) L}’éﬁgﬁgutjgy b u%rstRQ %Y(%l 1h§epa{d¥$tly

dL"CJ 5 al kyl am no “su y car ocyc
carbocyel 15 ar sl o odE SR B o005/ 882‘%“83"
213 di -Cl1_5 al kyl am.pjiggsybstituted by hal ogenat ed
carbocyclic aryl, carbocyclic aryl carbonyl ani no, and
car bocyclic arylcarbqﬂyb§y1no substituted by hal ogen,
het erocycl yl oxy, heterocyclyl oxy substituted by
substituent(s) indepeqdery,ly selected fromthe group
consi sting (>f --hal ogen, hydroxy,
sscarbamoy],
*enitro,
ssCyano,
*eamino,
*scarbocyclic aryl, -
sscarbocyclic aryl substituted by C;.s alkoxy,
*Cys alkoxy,
*+C;s alkoxy substituted by halogen,
Cis .alkyl, and
*«Cys alkyl substituted by substitueni(s) independently
selected from the group consisting of:
;--halogen,
seshydroxy,
sescarboxy,
**¢0XO0,
*eemono-C;.s alkylamino,
se«di-C,;_s alkylamino,
ssemono-C;_s alkylamino substituted by
carbocyclic aryl,
eoedi-Cy.5 alkyla;nino substituted by carbocyclic
aryl;
eeemono-Cy.s alkylamino substituted by

halogenated carbocyclic aryl,



carboxy, carbanoyl, nitro, cyano, --am no,

carbocyclic aryl, carbocyclic aryl substituted by C1 5
wal2baops3s7CL_5 al koxy, Cl.5 al koxy substi t ut edPOy/JP2005/006582

substituent (s) independently selected fromthe group

consi sting of ... halogen, _ hydroxy, and carboxy,

ClL 5 alkyl, and Cl1.5 alkfﬁf%ubstituted by

substituent (s) independently~ selected fr t.he. grou

consi sting of: hal ogen, h9%gﬁf3ysaﬁ °§%¥§%ﬁgﬁ%§%§ ated

PCT/ JP2005/ 006582 214 - - substituted

heterocyclyl-ethylidenea%?%ggéxi?w’C1_5

al koxycarbonyl, -Ql-5 al koxk6R0ARMNIc SHBSriHS Gl Y
carbocyclic aryl, nono-Cl.5 alkylam nocarbonyl,

-di- Cl -5 al kyl ami nocar borybarboc§BIRaryidarBordidiyih@Sb8Gtuted by
nmono-Cl .5 al kyl am no substituted by substituent(s)

i ndependently sel ected fhappen he group consisting of:
cyano, carbocyclic aryl, and
sheterocyclyloxy,
sheterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
sshydroxy,
sscarboxy,
=scarbamoyl,
eenitro,
°-cyaﬁo,
*samino,
sscarbocyclic aryl,
--carbocglclic aryl substituted by C;_s alkoxy,
. **Cy; alkoxy,
*«C;.s alkoxy substituted by substituent(s) independently
selected from the group consisting of:
eeshalogen, |
sechydroxy, and
ssecarboxy,
*C,.5 alkyl, and
*«C s alkyl substituted by stabstituent(s) independently
selected from the group consisting of:

seshalogen,

seshydroxy, and



het erocyclyl, di-Cl1_5 al kylamno, di-Cl1_5 al kyl am no

substituted by substituernt(s) independently sel ected
woOne®mwss7gr oup consi sting of: cyano, carbocyeCirapr2005/006582

aryl, and heterocyclyl, nono-carbocyclic arylam no,

nono- car bocyclic arylan1no substituted by

substituent (s) |ndepend@ﬁﬁly sel ected fromthe group

consi sting of- --hal ogen, h groxy, car boxy,

carbanoyl, nitro, cyano, = &fi no, WD 2005/ 095357

PCT/ JP2005/ 0069088+t @dPh 5 Mﬁhhﬁ Lo rbocyclic
aryl substitute % ? xy, Cl1 5
al koxy substitute qugx(ﬁHg§ﬁ|tuent(s) i ndependent |y

sel ected fromthe group consisting of ... hal ogen,
hydroxy, and  c@rRak¥ycartoryl Juttithiel by @560 13'115 aBl, kyl
substituted by substltuent(s) i ndependent | sel ect ed

from the group.-geMst stalhnfocarbomyllal ogen,
+di-C;_s alkylaminocarbonyl,
*mono-C,.s alkylamino,
°.mono-C1.5 alkylamino substituted by substituent(s) independently
selected from the group consisting of:
ssCyano,
scarbocyclic aryl, and
--heterocyclgll, |
«di-C,.s alkylamino,
+di-C, s alkylamino substituted by substituenvt(s) independently
selected from the group consisting of:
seCyano,
--carb0c$/clic aryl, and
. *sheterocyclyl,
*mono-~carbocyclic arylamino,
*mono-carbocyclic arylami}lo substituted by substituent(s)
independently selected from the group consi sting of:
sshalogen,
sshydroxy,
sscarboxy,
sscarbamoyl,
eenitro,
seCyano,

**amino,



hydroxy, and carboxy, di-carbocyclic arylam no,

di -carbocyclic arylam no substituted by substituent(s)
wonodesmessdent |y sel ected fromthe group consi st pawJri005/006582

- - hal ogen, hydroxy, carboxy, carbanoyl, nitro,

cyano, amno, carbocyclic aryl, carbocyclic aryl

substituted by C1.5 alko@¢5 ClL. 5 al.koxy, Cl1_5 al koxy

substituted by substlt enté %ylndependently VO

2005/ 095357 PCT/ JP20051° 0068827216 sel ected fromthe

Carboxy, G151 kyl" Ry AP NI sy o,

substituent (s) |ndepqydgm£ky sel ected fromthe group
consi sting of ... halogen, "~ "hydroxy, and carboxy,

SUDSt i1 ULed by SubSt T e e O Ak Mepeccgy
fromthe group consisskétiDfréth the group consisting of:
seshalogen,
---hydfoxy, and
ssscarboxy,
*Cy.s alkyl, and
*+C .5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
eshalogen,
sechydroxy, and
seecarboxy,
«di-carbocyclic arylamino,
«di-carbocyclic arylamino substituted by substittaent(s)
independently s‘eiected from the group consisting of:
A. +shalogen,
sshydroxy,
secarboxy,
sscarbamoyl,
*enijtro,
ssCyano,
seamino,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by C,_s alkoxy,
*«C,.s alkoxy,

**Cy.5 alkoxy substituted by substituent(s) independently



- - hal ogen, hydroxy, carboxy, carbanoyl, --nitro,

cyano, **am no, carbocyclic aryl, carbocyclic aryl
weubsstavsasted by Cl_5 al koxy, Cl1.5 al koxy, - Clp6TabP2ox¥06582

substituted by substituent{s) independently selected

fromthe group consisting of ... halogen, hydroxy,

and carboxy, WO 2005/ 095857 PCT/ JP2005/ 006582 217

ClL 5 alkyl, and Cl_%e%ég%hPé Q%%%%%%gg“$§8ﬁ1the gr oup

substituent (s) indepé
consi sting of: hal ogen, "m¥8%%xy, and car boxy,

di - het erocycl yl ami no, di-heterotyclyl am no substituted
by substituent(s) indepenﬂ&&&%ky nfbel ected fromthe
group consisting of:. hal ogen, ’ﬁydroxy, car boxy,
carbamoyl, nitro, esscarboxy,

*C,_s alkyl, and
*«Cy_s alkyl substituted by substituent(s) independently
selected from ’;he group consisting of:
*eshalogen,
seshydroxy, and
\---carboxy, :
*mono-heterocyclylamino,
*mono-heterocyclylamino substituted by substituent(s)
independently selected from the group consisting of:
*shalogen,
*shydroxy,
sscarboxy,
"carbarr;oyl,
. **nitro,
seCyano,
**amino,
sscarbocyclic aryl,
e=carbocyclic aryl substituted by Cy.5 alkoxy,
*«C,s alkoxy,
*«C.5 alkoxy substituted by substituent(s) indepen dently
selected from the group consisting of:
ssshalogen,
seshydroxy, and

ssscarboxy,



cyano, amno, carbocyclic aryl, carbocyclic aryl

substituted by Cl-5 al koxy, --Cl-5 alkoxy, Cl1 5
walbkopssabst i t ut ed by substituent (s) i ndependeatrlp2005/006582

sel ected fromthe group consisting of: hal ogen,

hydroxy, and carboxy, Cl 5 alkyl, and Cl_5 alkyl

substituted by substit uerﬁj( s) | ndependent ly selected

fromthe group consigtin .. hal ogen,. WO

2005/ 095357 PCT/ JP200 IfSG%égé'ﬁi 218 hydroxy, and

carboxy, Cl1_5 alKkyl i _ _
al kyl cgr bonyl ani noysg(g1 I&?V{uﬁ%lt@@d @'C%b%:ﬁ“{emésﬁtl ege“denﬂy
i ndependent |y sel eCts@féctfeJﬂ&%&ﬁé‘%&{p%&sﬁﬁé‘éﬁ sting of.

C1_5 al kyl carbonyl am no, carboc
aryl carbonyl am no, and hepgapgeycl yl, Cl1_5
al koxycar bonyl am no, carbocyclic ar yI car bonyl am no,
het erocycl yl carbonyl am nepydred), BRIcyclic
aryl sul f onyl am no, car bocch ic ar yl sul f onyl am no
substituted by substituentapoxyi ndependent|y sel ect ed
fromthe group consisting of. nitro,
«di-heterocyclylamino,
*di-heterocyclylamino substituted by substituent(s) independeratly
selected from the group consisting of: .
shalogen,
sshydroxy,
sscarboxy,
sscarbamoyl,
seniitro,
esCyano,
**amino,
*scarbocyclic aryl,
. escarbocyclic aryl substituted by Ci_s alkoxy,
**C,s alkoxy,
*=Cy.s alkoxy substituted by substituent(s) independent 1y
selected from the group consisting of:
seshalogen,
ssehydroxy, and
esecarboxy,
*Cy.5 alkyl, and
+«C,.5 alkyl substituted by substituent(s) independently-

selected from the group consisting of:

seshalogen, .



Cl1 5 alkyl, nono-Cl_5 al kylamno, and di-Cl1_5

al kyl ami no, C1_5 alkylthio, Cl1_5 al kylthio substituted
woyosswosisit uent (s) i ndependently sel ected fr oRCTHR2005/006582

group consisting of: **nono-carbocyclic

aryl am nocar bonyl, nono-carbocyclic aryl am nocar bonyl

substituted by hal ogen, %ﬁ&carbocyclic

aryl am nocar bonyl, di-carbgoc i ¢ .aryl am nocar bonyl

substituted by halogen g(%m%éégocyclic aryl am no,

nono- car bocyclic aryl am ng igggtltuted by hal ogen, WD

2005/ 095357 PCT/ JP2005/ 0065 219 di -carbocyclic

aryl am no, di - cal bOEYGHiGy@iMbam no substituted by
hal ogen, carbocycli’c aryr and carbocyclic aryl

substituted by .substyldaHRRYkSino sht3GGRABY @ﬁﬁsheaexﬁe%i ect ed
fromthe group consisting of: halogen, and .

al koxy, car boGydepéndemlyyselebtbdfrort e lpesiy Gbhsistiag w t hl o
substituted by substituent(s) independently sel ected

fromthe group consi-slsalkykirbemyta@isgen, "Cl_5 al kyl,
and -Cl_5 al kyl substituted by hal ogen, carbocyclic

aryl sul finyl, car bocyetbocyckic tysarbériytaping abdt i t ut ed by
substltuent(s) i ndependently sel ected fromthe group
consi sting of - *sheterocyclyl,

*C,.s alkoxycarbonylamino,
scarbocyclic arylcarbonylamir;o,
sheterocyclyl carbonylamino,
carbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substituted by substituent(s)
independently selected from the group consisting of:
senitro,
*«C,.5 alkyl,
--mono-él_s alkylamino, and
. *+di-Cy5 alkylamino,
*C.s alkylthio,
-Cll_s alkylthio substituted by substituent(s) independ‘en’dy selected
from the group consisting of:
*smono-carbocyclic arylaminocarbonyl,
ssmono-carbocyclic arylaminocarbonyl substituted by
halogen,
ssdi-carbocyclic arylaminocarbonyl,
--gii-carbocyclic arylaminocarbony! substituted by halogen,
*smono-carbocyclic arylamino,

*smono-carbocyclic arylamino substituted by halogen,



--hal ogen, C1_5 alkyl, and C1_5 al kyl substituted by

hal ogen, carbocyclic arylsul fonyl, carbocyclic
weanyisaesisonyl substituted by substituent(s) PCT/JP2005/006582

i ndependently selected fromthe group consisting of-

--hal ogen, C1_5 alkyl, and "Cl1.5 al kyl substituted by

hal ogen, heterocyclyltrﬂ%iQ het erocycl ylthio

substituted by substj%uegt dependently sel ected

s
fromthe group consis'f'@ocfgc 2005/ 095357

PCT/ JP2005/ 006582 220 -+ 1l L0 . lLkyl, C3.6
E%cgoalkyl,lﬁ3r6 c%cfg§?E§ﬁ%§ﬁ%§??§8f@%?@%ﬁéﬁfﬁbg?ﬁ%|é
_6 cycl oal kyl substdafyd 1 ocyclic aryl, _
cycl oal kenyl, carbocygﬁyﬁ% cc f%ggyclyl substituted by
substituent(s) i ndep%@%&kliya@@uﬁﬁam by uBHldARs)IT OUP

consisting of --halogen, " Cl1.5 alkyl, "ClL 5 al koxy,

C2.5 al kenyl, and @n&p@ldkﬁﬂ%ble&&bﬁ&rﬁtﬂétgﬁpb%nsisting of:
substituent (s) independently selected fromthe group

consisting of ... carboeywldgen,ati¢l , and carbocyclic
aryl substituted by C1 5
se«C, s alkoxy,
carbocyclic arylthio,
scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consi.sting of:
sshalogen,
*C,salkyl, and
+«C,.s alkyl substituted by halogen,
carbocyclic arylsulfinyl,
scarbocyclic arylsulfinyl substituted by substituent(s)
independently selected from the group consisting of:
"haloge;l,
. »C,.5 alkyl, and
*+C,_s5 alkyl substituted by 'halogen,
scarbocyclic arylsulfonyl,
ecarbocyclic arylsulfonyl substituted by substituent(s)
independently selected from the group consisting of:
sshalogen,
+(C, 5 alkyl, and
+«C,.5s alkyl substituted by halogen,
-heferocyclylthio,
sheterocyclylthio substituted by substituent(s) independently

selected from the group consisting of:



al kyl sul finyl, carbocyclic aryl, carbocyclic aryl

substituted by substituent(s) independently selected
woOneHwHs7gr oup consi sting of --hal ogen, hydr 8&y/JP2005/006582

car boxy, carbanmoyl, cyano, nitro, -*amno, WO

2005/ 095357 PCT/JPZOOS/OQ?%€2 221 C1_5

al kyl car bonyl am no, C3_6 cl oal kyl car bonyl am no,

Cl_5 alkyl, C1_5 alkyl,suhlstituted by substituent(s)

i ndependent |y sel ected from the group consi sting of

hal ogen, hydr oxy, Q@&Q' Y. carbanoyl, oxo

carbocyclic aryl, hetérocéyclyl, nono-carbocyclic

aryl am no, di -gg[ HREMayi, c aryl am no,

nono- car bocyclic aryl am no substituted by

substi tuent (s) dogdeprentkeniubyingad wat,gdikr,om the group

consi sting of. hal ogen,
. *C;. cycloalkyl substituted by carbocyclic aryl,
*Cs.¢ cycloalkenyl,
scarbocyclyl,
scarbocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*shalogen, |
*Cys alkyl,
1"C1_5 alkoxy,
+C, 5 alkenyl, and
**Cy.s élkenyl substituted by substituent(s) independently
selected from the group consisting of:
seecarbocyclic aryl, and
-;-carbocyclic aryl substituted by Cy.;
alkylsulfinyl, ‘
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
--halogerE,
- **hydroxy,
sscarboxy,
secarbamoyl,
seCyano,
senitro,

*eamino,



nitro, Cl1_5 alkyl, .... Cl1_5 alkoxy, and .... C1_5

al koxy substituted by hal ogen, di-carbocyclic
wanylsansiso substituted by substituent(s) i ndepemderwbs/goess2

sel ected fromthe group consisting of: hal ogen,

nitro, .... CL_5 alkyl, WQZ 005/ 095357

PCT/ JP2005/ 006582 222 ..~=Cl_5 alkoxy, and .... C1_5

al koxy substituted by, ha .5 al kenyl, CL 5
al koxy, Cl_5 al koxy su g%@?ﬁ?gﬁwgéﬂgﬁbstituent(s)

i ndependent |y sel ect.gq  tr Ml REbghAMRnEONSI Sting of
hal ogen, and carbocyclic aryl,” carbocyclic

é;yloxy, Cl1 5 alkoxngggggyl, Cl1.5 al kyl carbonyl oxy,
nono-Cl_5 al kylam no, di-C _5 al kyl am no,

mono- car bocycli ¢ arykayi ARyl saBsRArtHyRAEYRlhtls) Hd¥peaddnhlp
substituted by hal ogen, di-carbocyclic arylam no,
di - carbocyclic aryl aselegedstdasthe ktoupdodistifadfogen,
nono- car bocyclic aryl am nocar bonyl
**mpno- car bocycli ¢ aryl ameriedegeinonyl substituted by
sechydroxy,
sescarboxy,
ssscarbamoyl,
ee20XO0, -
sescarbocyclic aryl,
sesheterocyclyl,
*esmono-carbocyclic arylamino,
ssedi-carbocyclic arylamino,
sesmnono-carbocyclic arylamino substituted by
substituent(s) independently selected from the
‘ éroup consisting of:
sseshalogen,
eseenitro,
eses(C, 5 alkyl,
seee(C,_s alkoxy, ;and
eeesC,s alkoxy substituted by halogen,
ssedi-carbocyclic arylamino substituted by
substituent(s) independently selected from the
group consisting of:
ssechalogen,

seseniitro,

....C.I-S alkyl,



substituent(s) selected fromthe group consisting of

hal ogen, nitro, ... ClL.5 alkyl, ... Cl1_5 al koxy, and
W0.2005095357al koxy substituted by hal ogen, PCT/JP2005/006582
di - carbocyclic aryl am nocarbonyl, di-carbocyclic

aryl am nocar bonyl substitg%zd by substituent(s)
sel ected fromthe group c isting of: WO 2005/ 095357
PCT/ JP2005/ 006582 223 hal ogen, 0Cl_5
alkyl, ... Cl_5 alkoxy, and Cl é:éFEoQ; substituted by

hal ogen, nercapto, Cl_5 al KylLlt Qalk@ys’ébéltmfdcgma%gen
substituted by hal ogen, Cl_ 5 alkylsu onyl

cycl oal kyl , carbocysbLgﬂ@ﬁ |, and het er ocycl yI,
heterocyclyl, and heterocyc yr substituted by
substituent (s) indepeggdeiitdxy, sel ected .fromthe group
consi sting of --hal ogen, hydroxy, carboxy,
car banoyl, cyano, «C,;alkoxy substituted by substituent(s) independently
selected from the group consisting of:
seshalogen, and
seecarbocyclic aryl,
escarbocyclic aryloxy,
*Cys alkoxycarbonyl,.
*+C.5 alkylcarbonyloxy,
*smono-C,.5 alkylamino,
+=di-C;_s alkylamino,
-'moné—carbocyclic arylamino,
*smono-carbocyclic arylamino substituted by halogen,
ssdi-carbocyclic arylamino, |
--di-carbc;cyclic arylamino substituted by halogen,

_ =*mono-carbocyclic arylaminocarbbnyl,
ssmono-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consisting of:

»sshajogen, |

seenitro,

eoeCy5 alkyl,

ee«C s alkoxy, and

«e+C, s alkoxy substituted by halogen,
sedi-carbocyclic arylaminocarbonyl,

ssdi-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consisting of:



--nitro, amno, Cl1.5 alkyl, Cl1_5 al kyl substituted

by substituent(s) independently selected fromthe
wgnroespossnsi sting of ... hal ogen, hydroxy, Cc®&CIDARY005/006582

and WD 2005/ 095357 PCT/ JP2005/ 006582 224 car banoyl ,

C1_5 al kyl substituted by ggrbocyclic aryl, Cl1.5

al koxy, Cl1_5 al koxy subst £t dt ed by hal ogen, Cl1.5

al koxy substituted by carhqﬁ%%gkc aryl, carbocyclic

aryl, and carbocyclic aryl substituted by hal ogen,

(ii) C2_8 al kenyl, and C2,.§;al kenyl substituted by

substituent(s) independently Selected fromthe group

consisting of. halogen, ax§,afd15 al koxy, Cl_5 al koxy

substituted by carbocyclic aryl, = carbocyclic aryl,

carbocyclic aryl substit ui.at]Rjkogylaad i t uent (s)

i ndependently selected fromthe group consisting of:

--hal ogen, hydroxy, nit#eG,.; aEbxpsubbtitited by halogen,

esmercapto,

*«C,.5 alkylthio,

*+C,s alkylthio substituted by halogen,

*+Cy_s alkylsulfonyl,

*+Cs cycloalkyl, ‘

sscarbocyclic aryl, and

*sheterocyclyl,
*heterocyclyl, and
*heterocyclyl éubstituted by substituent(s) independently selected
from the group consisting of:

sshalogen,

--hydrogy,

. escarboxy,

escarbamoyl,

eeCyano,

=enitro,

**amino,

*«C,.5 alkyl,

++Cys alkyl substituted by substituent(s) independently

selected from the group consisting of:

seshalogen,
ssshydroxy,

ssecarboxy, and



Cl1 5 al kyl substituted by hal ogen, "Cl_5 al koxy, and

--Cl -5 al koxy substituted by hal ogen, heterocyclyl,
wanshesasrocycl yl substituted by substituent (SPCT/IP2005/006582

i ndependently selected fromthe group consisting of:

hydr oxy, WD 2005/ 095357 PCT/ JP2005/ 006582 225

--nitro, C1_5 alkyl, and22%1_5 al koxy, (iii) C2_5

al kynyl, and C2_5 alkynylngyrstituted by carbocyclic

aryl, (iv) C3-12 cycloalkyﬁ,agﬁﬂ’CB-lz cycl oal kyl

substituted by substLégqm%ﬁghw%gggggﬁgﬁﬁgh%f, el ected

fromthe group consisting-of: . " al kyl
substituted by substLégqm&&?) i ndependent |y sel ected
fromthe group consisting otf: hydroxy, oxo, and

carbocyclic aryl, nmRo;Glkory slbstituEibYRalogdano- C1. 5
al kyl am no, substituted by carbocyclic aryl, di-Cl.5

al kyl am no, di-Cl-5 atiuliany BbstiuRa by tatb&ciyaryl,
carbocyclic aryl, carbocyclic arylcarbonyl am no,
carbocyclic aryl, amneatcmcpdevsiiaadaryl substituted by
hal ogen, (v) C3_.6 cycl oal kenyl, and
sscarbocyclic aryl substituted by halogen,
(ii) C,.5 alkenyl, and
C,.s alkenyl substituted by substituent(s) independently selected
from the group cbnsisting of: |
*halogen,
*0Xo0,
C,.s alkoxy,
*Cy.5 alkoxy sﬁbstitﬁted by carbocyclic aryl,
scarbocyclic aryl,
scarbocyeclic aryl substituted by substituent(s) independently
selected from thé group consisting of:
. *=halogen,
sshydroxy,
eenitro,
*C,5 alkyl,
*+C,_s alkyl substituted by halogen,
*+C,.s alkoxy, and
*«C,_s alkoxy substituted by halogen,
*heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:

*shydroxy,



C3_6 cycl oal kenyl substituted by C1_5 alkyl, (vi)

carbocyclyl, and carbocyclyl substituted by
weubsstaosast ent (s) i ndependently sel ected from POE/JBI0OSIM65S2

consi sting of: hydroxy, and nitro, W 2005/ 095357

PCT/ JP2005/ 006582 226 (n%i% car bocyclic aryl, and

carbocyclic aryl substit e by substituent(s)

i ndependently sel ecf, g fromthe group consisting of

hal ogen, hydroxy, cyaﬁo nitro, Cl1_10 alkyl, Cl-10

al kyl substituted byuéuQ3%AgM gnt(s) |ndependently
selected fromthe group onS|st|ng of hal ogen,

hydroxy, carboxy, «&£@[, %I oxo, Cl1_5 al koxy,
carbocyclic aryl oxy, nono- 5 al kyl am no- N- oxy,

di - C1_5 alikyl angnatidnh@xahd nono- Cl-5 al kyl am no,
di - C1-5 al kyl am no, nono-Cl_5 al kyl am no substituted

by carbocycl i c @rswlkynyldibsGinda 1l dspboayelioarygubst i t ut ed
by carbocyclic aryl,
(iv) Cs.12 cycloalkyl, and
Cs.i2 cycloa;lkyl substituted by substituent(s) independently
selected from the group consisting of:
*Cys alkyl,
+C1.s alkyl substituted by subst.ituent(s) independently selected
from the group consisting of:
*shydroxy,
*¢0x0, and
--carb(;cyclic aryl,
*mono-C,.s alkylamino,
*mono-C,.s alkylamino substituted by carbocyclic aryl,
*di-C;.s alkylamir;o,
+«di-C,_s alkylamino substituted by carbocyélic aryl,
scarbocyclic arylcarbonylamino,
scarbocyclic aryl, and
scarbocyclic aryl substituted by halogen;
) Cs. cycloalkenyl, and
C;.6 cycloalkenyl substituted by C.s alkyl,
(vi) carbocyclyl, and
carbocyclyl substituted by substitutent(s) independently selected
from the group consisting of:
*hydroxy, and

*nitro,



nono- car bocyclic aryl am no, di-carbocyclic arylam no,

carbocyclylimno, carbocyclylimno substituted by
woantsmoyxshi ¢ aryl, --nono-carbocyclic. aryl anPaoJPiMs/006582

2005/ 095357 PCT/ JP2005/ 006582 227 di-carbocyclic

aryl arni no, nono-carbocyclic arylam no substituted by

Cl 5 al koxy, di-carbocyc??é aryl am no substituted by

Cl 5 al koxy. -carhocyclic aryl am nocar bonyl,
di-carboc?%?%CQ%E§P§%¥%8@§?%onyI, nono- car bocyclic

aryl am nocar bonyl, St :
di-carbocyclicqérgﬁgﬁghbégﬁgﬁﬁgpbgégg??gthgwg§n%Tﬂ§
al koxy, —car bocygledicq bl the 85 PAYiEldSorar ¥ substi tut ed
by substituent(s) independently selected fromthe

group consi stingaléden, ... halogen, ... Cl1_5 alkyl, and
... Cl1 5 alkyl substituted by hal ogen,
het er ocycl yl , - angirédgt, er ocycl yl substituted by Cl1_5
al kyl, C2_5 al kenyl, C2_5 al kenyl substituted by
car bocyclic arykyano,C1_9 al koxy, Cl1_9 al koxy
substituted by substituent(s) independently sel ected
fromthe group *gopsi sting of: hydroxy, --halogen,
*Cy.0 alkyl,
*Cy.10 alkyl substituted by substituent(s) independently selected
from the group consisting of: |
=shalogen,
=shydroxy,
escarboxy,
escarbamoyl,
*0X0,
*+(C5 alkoxy, -
--carbocilclic aryloxy,
. **mono-Cy.s alkylamino-N-oxy,
++di-C.s alkylamino-N-oxy,
*smono-C.s alkylamino,
*+di-C.s alkylamino,
=smono-C,_s alkylamino substituted by carbocyclic aryl,
++di-C;_s alkylamino substituted by carbocyclic aryl,
esmono-carbocyclic arylamino,
=«di-carbocyclic arylamino,
sscarbocyclylimino,

=ecarbocyclylimino substituted by carbocyclic aryl,

ssmono-carbocyclic arylamino,



carboxy, nono-Cl.5 al kylam no, di-CLl.5 al kyl am no,

carbocyclic aryl, WO 2005/095357 PCT/ JP2005/ 006582
wa280s5/09533h ogenat ed car bocyclic aryl, heterocyeCylpP2005/006582

het erocycl yl substituted by substituent(s)

i ndependently sel ected fr9n1the group consi sting of

... hal ogen, heterocycl%?, and heterocyclyl

substituted by subsLhPag&%&a%amm&gﬁﬁendentIy sel ect ed

g ~of: -

fromthe group consistin al ogen, Cl1.5

al kyl, ‘and C1_5 al kydnoubabbdybiicaaly RinifAdupdflted by @ 2k
al kenyl oxy, C3_6 cyclé%lkoxj% CI' 5 élk?lcar%ony 5&yfm%

carbocyclic aryl oXy ydLafRReNME akytanding|s@skitusidsia, § uikesy,
by substituent(s) independently selected fromthe
group consisting of senmonbadrB@SBlic arPldimdedrbonytar boxy,
carbanoyl, cyano, nitro, amno

esdi-carbocyclic arylaminocarbonyl,

*smono-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy,
s«di-carbocyclic arylaminocarbonyl substituted by C;_s
alkoxy, |
sscarbocyclic aryl, -
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen,
| s*+Cy.5 alkyl, and
++sC, s alkyl substituted by halogen,
esheterocyclyl, and
-°heteroc$/cly1 substituted by C,.s alkyl,
*C,.5 alkenyl, .
*C,.5 alkenyl substituted by carbocyclic aryl,
*Cy alkoxy,
*C . alkoxy substituted by substituent(sj independently selected
from the group consisting of:
eshydroxy,
»shalogen,
escarboxy,
eemono-Cy.s alkylamino,
e+di-C;_s alkylamino,

sscarbocyclic aryl,



Cl1 5 alkyl, Cl1_5 alkyl substituted by substituent(s)

i ndependently selected fromthe group consisting of:
wORVBRO5s095357 PCT/ JP2005/ 006582 229 hal ogear/JP2005/006582

hydr oxy, carboxy, and carbanoyl, Cl1_5 al koxy, and

Cl1_5 al koxy substituted bé halogen het er ocycl yl oxy,

het er ocycl yl oxy substitut 48 by substituent(s)

i ndependent |y select %managmgb Cpcg?,lconsmting of :

hal ogen, hydr oxy, car ar pano cyano,

--nitro, --am no, I, .CL_5 al kyl

substi tuted by substltuent(ﬁ% |ndependently sel ect ed

fromthe group COﬂS'S-hétQ&L fiyl sERRARIby subYIANY) independent]
carboxy, and carbamoyl, d%y Sa Qoxy,ygﬁd © g%lnfgmlmiy

substituted by hal ogedlected(fFl BOEYSp c@nsﬁ’d’tﬁﬁkbﬁ( 0O 20,
ssshalogen,
sesheterocyclyl, and

sesheterocyclyl substituted by substituent(s)

independently selected from the group consisting

of:
""h.alogen,
eseC, s alkyl, and
esee(C, ;5 alkyl substituted by halogen,
*C,.s alkenyloxy, |
*Csg cycloalk;)xy,
*C;.s alkylcarbonyloxy,

scarbocyclic aryloxy, -
scarbocyclic aryioxy substituted by substituent(s) independently
selected from the group consisting of:

*shalogen,

sshydroxy,

sscarboxy,

sscarbamoyl,

secyano,

e*nitro,

seamino,

*C, s alkyl, |

*+C,s alkyl substituted by substituent(s) independently

selected from the group consisting of:



carboxy, carbanoyl, WO 2005/095357 PCT/ JP2005/ 006582
230 C1-5 al koxycarbonyl, nono-C -5

wablbosioasasnocar bonyl , di-Cl_5 al kyl am nocar bonpCT/JP2005/006582
nono- C1_5 alkylaninocarbonyl substituted by
carbocyclic aryl, glkylaninocarbonyl
substituted by carbocycl| ryl nono- car bocyclic

aryl am nocar bonyl, di-carpgeycljc aryl am nocarbonyl,

- nono- car bocycl i ¢ aryl am noca dnyl substituted by

Cl1 5 alkyl, di-carbocycl L.Ch}@@'%,am nocar bonyl
substltuted by C1_5 al kyl "nmono-Cl_5

al kyl anino, di-Cl-5 al kyLaggtRy, aA@no- C1_5 al kyl ani no
substltuted by cyano, di-Cl_4 alkylan1no substituted
by cyano, ' nono- carbocycL*&n@mM%pn1no

di -carbocyclic arylam no, Cl_5 al kyl carbonyl am no,
C3. 6 cycl oal kyl car borg, aitkéxg, andC2. 5

al kynyl car bonyl am no, C2_5 al kynyl car bonyl am no
substituted by carboegeh alkoxyrsybstitute@byhalogen,

al koxycar bonyl am no, carbocyclic aryl sul fonyl am no,
car bocyclic aryﬂ@@hﬁmﬂybanino substituted by Cl1 5

al kyl, (carbocyclic ar HC( O NH, (carbocyclic

aryl ) NHC( O) NH s%lﬁ@chwy%w wstmtecsbsas gifyent(s) independently

(carbocyclic aryl)NHC( O NH substltuted by hal oganat ed
Cl 5 al koxy, elécted from the group con31stmg of:

*shalogen,
s«hydroxy,
sscarboxy,
sscarbamoyl,
--cyaﬁo,
senitro,
**amino,
**Cis all;yl,
. »+Cys alkyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
sechydroxy,
esecarboxy, and
eescarbamoyl,
*+(C,.5s alkoxy, and
+*+C;.s alkoxy substituted by halogen,
-(carbocyﬁlio ary)S(0),0,
scarboxy,

ecarbamoy],



carbocyclic aryl azo, WD 2005/095357 PCT/ JP2005/ 006582
231 carbocyclic aryl azo substituted by nono-Cl 5
wal2bosleasismo; car bocyclic aryl azo substitut edPOy/JP2005/006582
di-Cl.5 alkylamno, Cl1_5 alkylthio, Cl1L 5 alkylthio
substituted by hal ogen, %Srbocyclic aryl t hi o,

carbocyclic arylthio subs PPut ed by substituent(s)

i ndependent |y I I the group consisting of.
hal ogen, nitro§36§§%§g?&gﬁgj Cl_5 al kyl,

ami nosul fonyl, . hetar OGHSlWitdiBony CL- 5 al kyl sul fonyl,
nmono- C1_5 alkylanino§ﬁ%%%ﬁ¥+, B¢ 5

aIkyIaninosulfoqgkhdam§$ﬁﬁ@&y&hyisul?onyl, C3_6
cycl oal kyl, C3_6 cycl oal kyl substituted by Cl1_5 al kyl,

carbocyclic arylmonear,RakyRifoc@bitlyl Sibighied b @8tbBYclic aryl,
substituent(s) independently selected fromthe group

consi sting of: &@i-C{ alkidyhinocinisbn@lsubstialiédly @bt élicuad
by hal ogen, heterocyclyl, and heterocyclyl
substituted by emambshitbeyefit fiy)aminvdapendent|y sel ect ed
fromthe group consisting of: Cl1_5 alkyl,

«di-carbocyclic arylaminocarbonyl,

*mono-carbocyclic arylaminocarbony! substituted by C,.s alkyl,

edi-carbocyclic arylaminocarbonyl substituted by C,.s alkyl,

*amino, . ‘

*mono-Cy_; alkylamino,

+di-C, s alkylamino,

emono-C,_s alkylamino substituted by cyano,

«di-Cy.s alkyla&lino substituted by cyano,

smono-carbocyclic arylamino,

«di-carbocyclic arylamino,

Cis alkylcarbon)\/larlnino,

*C;.¢ cycloalkylcarbonylamino,

*C,.5s alkynylcarbonylamino,

*C,.s alkynylcarbonylamino substituted by carbocyclic aryl,

*C,.s alkoxycarbonylamino, |

scarbocyclic arylsulfonylamino,

scarbocyclic arylsulfonylamino substituted by C,.s alkyl,

*(carbocyclic ary)NHC(O)NH,

-(carl;ocyclic ary)NHC(O)NH substituted by C,_s alkoxy,

s(carbocyclic ary)NHC(O)NH substituted by haloganated C,_s

alkoxy,

scarbocyclic aryl azo,



WO 2005/ 095357 PCT/ JP2005/ 006582 232 carbocyclic

aryl, and --hal ogenated carbocyclic aryl, Cl1.5
wealbkaopszr bonyl substituted by carbocyclic aryPCTapzhos/006582

(viii) heterocyclyl, and heterocyclyl substituted by

substituent (s) independent]y selected fromthe group

consi sting of -hal ogen, &Toxy, car boxy,

b |, . i i { d k o)
car banoy cyan %"_\}’9‘%[%@3 F%o?éﬁh{% %gd tlgﬂrg&oaé]d%lwa%mé,

al kyl substitute ent | ndepende
sel ected from f-&%&mfe%rﬁ%uﬁmtﬁgdr afqi:cl.g%h( tho,

hydroxy, carboxy, Ccarbanoyl, --or-o -
al kyl car bonyl oxy¢, ; tgnapeycl i ¢ aryl carbonyl am no,
carbocyclic aryl carbonyl am no substituted by hal ogen,

C 1.5 al koxycar bopydikylthib.shbstitufed BylHaRged-1_5 al kyl thio
substituted by carbocyclic aryl, CL 5 alkylthio

substituted by harlegedrtagdhioar bocyclic WO 2005/ 095357
PCT/ JP2005/ 006582 )
scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consisting of:
shalogen,
**nitro,
secyano, and
*«C,.s alkyl,
eaminosulfonyl,
*heterocyclylthio,
*Cis alkylsulfonyl, :
*mono-C;.s alkylaminosulfonyl,
+di-C;.s alkylaminosulfonyl,
-heterocyclylsulfonyl,
*C;. cycloalkyl,
*C;. cycloalkyl substituted by Cy_s alkyl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substitﬁent(s) independently
selected from the group consisting of:
*«C;.7 alkyl, and
*+C,.7 alkyl substituted by halogen,
sheterocyclyl, and A
heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:

"C1_5 alkyl,



233 aryl, carbocyclic aryl, carbocyclic aryl

substituted by substituent(s) independently sel ected
woOne®mwss7gr oup consi sting of- ... hal ogen, an@CT/JP2005/006582

***nitro, heterocyclyl, and heterocyclyl substituted

by substituent(s) indepeﬂgfgtly selected fromthe

group consisting of ... gen, ... ClL 5 alkyl, and

.C1_5 al kyl substit a , Cl_ 5 alkoxy, Ct_5
al koxy substituted gﬁgﬂgp%%gnba%§€5 al koxy substituted

by carbocyclic aryl ,.,.,¢RR5YGkEydic ¥ly@xy, carbocyclic
aryl oxy substituted by substituent(s) ‘i ndependent!y

sel ected from thg aoRPEar6EHyS bubkiithSd 8Y carb l:lQQa%fl; and
--nitro, cyano, hydroxy, carboxy, carbanoyl,

"amno, Glhiip abtybyclyEladkl al kyl substituted by
substituent(s) independently selected fromthe group
consi sting of Waed0@5/10063ButedyTIuditRnis)I0dDpERientB3lected
from the group consisting of:
*halogen,
shydroxy,
~carboxy,
scarbamoyl,
cyano,
nitro,
eamino,
Cis alkyla
*C.s alkyl subsﬁtuted by substituent(s) independently selected
from the group consisting of:
--haloger;,
_ *shydroxy,
secarboxy,
sscarbamoyl,
**0X0,
*«C; _s alkylcarbonyloxy,
secarbocyclic arylcarbonylamino,
sscarbocyclic arylcarbonylamino substituted by halogen,
++(C _s alkoxycarbonyl,
++C1 .5 alkylthio,
++C1_s alkylthio substituted by carbocyclic aryl,

»+C; _s alkylthio substituted by halogenated carbocyclic



... hal ogen, hydroxy, carboxy, and carbanoyl,

mono-Cl. 5 al kylan-iino, di-Cl_5 alkylamno, Cl1.5
wablbosioesasbonyl am no, C3_6 cycl oal kycar b(r) nyl aarapz005/006582

Cl 5 al koxy, Cl1 5 al koxy substituted by hal ogen, C3_6

cycl oal kyl, C2.5 al kenyl, _5 al kynyl, carboxy,

Cl-5 al koxycar bonyl , mon63 1 5 al kyl arn inocarbonyl,

di-Cl.5 alkylan1nocalgrnyl nDno C3.6

cycl oal kyl am nocar bon di -

cycloalkylarnlnocarbna¥g 1 Cl 5 al kyl am
I nocar bonyl am no, m%c E@Ian1nocarbonylan1no

mono- C3. 6 cycl oal kyla&armwcba@mh@mﬁéa s%sﬁ@@m@%:
cycl oal kyl ar ni nocar bonyl ani no,” C1.5 al y thio 1.5

al kyl thi o substit ut egdépendatip 888bted ffokn fae dtoky l:&idisﬁﬁgrﬁfl
CL.5 al kylsul finyl substituted by hal ogen,

al kyl sul fonyl,. and WO ZOOEhQQQQEKdPCT/JPZOOS/006582
235 "Cl1_5 alkylsulfonyl substituted by hal ogen,

seenitro,
esheterocyclyl, and
*heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
| *sshalogen, - |
*+(C_s alkyl, and
*++(C, 5 alkyl substituted by halogen,
*C,.5 alkoxy,
*C,.5 alkoxy sﬁbstituted by halogen,
*C,.s alkoxy substituted by carbocyclic aryl,
-éarbocyclic aryloxy, - |
scarbocyclic aryl;)xy substituted by substituent(s) independently
selected from the group consisting of: '
=+halogen,
eenitro,
*sCyano,
sshydroxy,
secarboxy,
sscarbamoyl,
**amino,
*+Cy.s alkyl,
*+C,.s alkyl substituted by substituent(s) independently

selected from the group consisting of:



het er ocycl yl oxy, heterocyclyl oxy substituted by

substituent(s) independently selected fromthe group
woansiosismg of --hal ogen, nitro, hydroxy, C®&CIDARY005/006582

carbanoyl, cyano, amno, d _5 alkyl, C1 5 alkyl

substituted by substituent(s) independently sel ect ed

fromthe group consisting " hal ogen, "hydroxy,

carboxy, and carbanoyl, , | koxy, and Cl.5 al koxy

substituted by hal ogen, QaﬂggﬁCI 5 al kyl am no,

di - C1. 5 al kyl ami no, C1_5 .a}, %y&ﬁarbonylan1no C1.5

al kyl thio, C2_5 al kenyl thi o, ar bocyclic arylthio,

carbocyclic arylthio subst.pibixoday hal ogen,

carbocyclic arylthio substituted by ClL_5

al koxycar bonyl , WO 2005/Oaaﬁamuqu/JPZOOS/OOGSSZ 236

heterocyclylthlo het erocycl ylthi o substituted by

C- 1 5 al kyl, *smono-C,_s alkylamxino,

*+di-C;s alkylamino.,

**C,s alkylcarbonylamino,

**Cs. cycloalkycarbonylamino,
*«C;s alkoxy,

**C;s alkoxy substitut;:d by halogen,
*+C;.¢ cycloalkyl,

*«C,.5 alkenyl,

*C,.5 alkynyl,

'-carb;)xy,

++C,.s alkoxycarbony~1,
*smono-C,_; alkylam inocarbonyl,
oodi-C; 5 z;lkylaminocarbonyl,

. **mono-Cs.6 cycloalkylaminocarbdnyl,
++di-C;4 cycloalkylaminocarbonyl,
*smono-C,.s alkylam inocarbonylamino,
oodi-C 5 alkylaminocarbonylam.ino,
+*mono-Cs. cycloallcylaminocarbonylamino,
++di-C; ¢ cycloalkylaxminocarbonylamino,
*«C,.s alkylthio,
+«C,_5 alkylthio substituted by halogen,
+«C,.s alkylsulfinyl,

*«Cy.s alkylsulfinyl seabstituted by halogen,

*Cy.5 alkylsulfonyl, and



Cl s alkylsulfinyl, C1 5 alkylsulfonyl, carbocyclic

aryl sul finyl, carbocyclic arylsulfinyl substituted by
wbabagess7 car bocyclic aryl sul fonyl, carbocycl PCT/JP2005/006582

aryl sul fonyl substituted by hal ogen, carbocyclic

aryl sul fonyl substituted by CL.5 alkyl, C1_5

al koxycarbonyl, C1 5 aIk@Qécarbonyl substi tuted by

car bo.CyC| icaryl, g glﬁ%’lfulton}/l salystltu éer‘Pf Fﬁgg%lnl c aryl

substituted by substi epend el ect ed

fromthe group .£o0sli.sf halogen nltro C1.5
al kyl, C1_5 al ky SJE% ??uted by hal ogen, C7_5

al koxy, and Cl ﬁetél)éﬁl@lﬂéx? %%tht%&‘f))g&b%tulaﬁtkﬁ Ufcpendently

het erocycl yl, and hétérocycl yl stituted

substltuent(s)su@ﬁ&nﬁmdgghhmpgﬁgﬁﬁﬁ £ fron1the group
consisting of --halogen, C .5 alkyl, Cl1_5 alkyl

substituted by hal og@alogenCl_5 al koxy, and Cl.5

al koxycar bonyl ; WO 2005/095357 PCT/ JP2005/ 006582 237
R2 is hal ogen, Cl1_5-aitioyl, Cl.5 al kyl substituted by
hal ogen, Cl1_5 al kyl substltuted by hydroxy, Cl1 5

al kyl substituted byhgdohr)cyclic aryl, C1 5 alkyl
substituted by hal ogenated carbocyclic aryl a b5

al kyl substituted by-carboxy,

sscarbamoyl,
**Cyano,
*eamino,
*«C,.s alkyl,
*«Cys alkyl substituted by swbstituent(s) independently
selected from the group conusisting of:
sschalogen,
seshydroxy,
‘ ;--carboxy, and
ssscarbamoyl,
»+C,5s alkoxy, and
+«C,.s alkoxy substituted by halogen,
*mono-Cy_; alkylamino,
+di-C;s alkylamino,
*Cy.5 alkylcarbonylamino,
*Cy.s alkylthio,
*C,.s alkenylthio,
scarbocyclic arylthio,
scarbocyclic arylthio substituted by halogen,

scarbocyclic arylthio substituted by C,_s alkoxycarbonyl,



het erocyclyl, Cl1_5 al kyl substituted by hal ogenat ed

heterocyclyl, C2 5 alkenyl, C2 5 alkynyl, C1 5
weal2bkaops3sCl_5 al koxy substituted by hal ogen, CRCDH/IP2005/006582

al kylthio, -N(R2a)(R2b); wherein Rea and R2b are each

i ndependently hydrogen, _.C1 5 alkyl, or Cl-5 al kyl

substituted by subst it ueRt s) independently sel ected

fromthe group, .St of -hal ogen, hydroxy,
car boxy, carbg%%£°?a§@ﬁ%5 al koxy, -amno, C3_6

Yol oal kL o HeRRRYE o Ak Y OCURN] © aryl -

substituted by su uent I ndependently selected

fromthe group«ggq&?gmmgg,of hal ogen, C1_5 al kyl,
Cl1 5 al koxy, Cl1 5 alkyl substituted by hal ogen, ClL 5

al koxy substit utedipulslyggen, and - SO2NH2,
het erocyclyl, and heterocyclyl substituted by

subst i t uent ( s) -darftdepaodenuifylsel ected fromthe group
consi sting of: WD 2005/ 095357 PCT/ JP2005/ 006582 238
hal ogen, Cl1_5-atboytclic aryShifiny lbdubebixiyed 6 h@ogenky |
substituted by hal ogen, and Cl1 5 al koxy substituted
by hal ogen, scarbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by halogen,
scarbocyclic arylsulfonyl substituted by C,.s alkyl,
*Cy.s alkoxycarbonyl, |
*C,.s alkoxycarbonyl substitufced by carbocyclic aryl,
scarbocyclic aryl,
scarbocyclic aryl substituted by su bstituent(s) independently
selected from the group consisting of:
eehalogen,
s*nitro,
*Cys all;yl,
. **Cy5 alkyl substituted by halogenA,
+C;.5 alkoxy, and
++C.5s alkoxy substituted by halogen,
sheterocyclyl, and
*heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*shalogen,
*C;.s5 alkyl,
*+Cy.5 alkyl substituted by halogen,
*«C,_s alkoxy, and

*«C,.s alkoxycarbonyl;



C3.6 cycl oal kyl, carbocyclic aryl, carbocyclic aryl
substituted by substituent(s) independently sel ected
woOne®mwss7gr oup consi sting of - -hal ogen, Cl.5 aCkyP2005/006582
Cl 5 al koxy, C1 5 alkyl substituted by hal ogen, and

Cl1.5 al koxy substituted hal ogen, heterocyclyl, or

het erocycl yl substituted substituent (s)

i ndependently selected fromthe group consisting of:

-hal ogen, -C1_5 alkyl, C1_5 alkoxy, Cl1_5 al kyl

subst i t ut & ilnaidaal, e9eRIyI AN alk'%f:%rrrl])gﬁté‘tje&%?r;%(l:é Skl Lk

by hal ogen; L is selecte fro e gro onsf sting of
For nul ae (hilstituted® i ] i
(1VD): "o BN B Bkt LI s o p O e R oo

. N= Ra (I laliyl dubdtinadd yl Haldginatdd cBrobeycliBelyi-CR3 alkyl $3Bstituted b
[NBA N'q o WRREANGD WD T50e ogagg 7! dhstted by

PCT/ JP20054006B2, C,2 3fkyldubstRited §33natupenaiRd hat®o8aBM C,.s
i ndependently hydrogen or Cl1-5 alkyl; and A and B are

each i ndeplnaadstls ylkangj G\glatkoky 04l; alk&yRubstinsted pLChiPsEn; C s
Z1, Z2, Z3, and Z4 are each independently hydrogen,
hal ogen, @kyBhig-N(R.,)(Rad); whereih Ryl and Bhysird cacit utlepgndently
hal ogen, C1-5 al kyl substituted by hydroxy, Cl-5 al kyl
hydrogen, Cys alkyl, or C,.5 alkyl substituted by substituent(s)
independently selected from the group consisting of:
*halogen,
*hydroxy,
scarboxy,
scarbamoyl,
+C,.5s alkoxy,
*amino,
*Cs.6 cycloalkyl,
scarbocyclic aryl,~
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
*«C,.s alkyl,
*«C,.5s alkoxy,
+*+C,s alkyl substituted by halogen,
+«C_s alkoxy substituted by halogen, and
*+-SO,NH,,
sheterocyclyl, and °

sheterocyclyl substituted by substituent(s) ind ependently selected

from the group consisting of:



substituted by carbocyclic aryl, Cl-5 al kyl
substituted by hal ogenated carbocyclic aryl, Cl1-5
wal2boslo9sashst i t ut ed by heterocyclyl, Cl-5 al kyl PCT/JP2005/006582
substituted by hal ogenated heterocyclyl, C2-5 al kenyl,
C2-5 alkyriyl, C3-6 cycloal kyl, Cl1-5 al koxy, Cl1-5
al koxy substituted by hal’é§en, nono-Cl-5 alkyl ami no,
di - C1-5 al kyl aninokqu-S al kyl t hi o, carbocyclic aryl,
substituted carbocyclTceatyl, heterocyclyl, or
substitut ed heterocyg§¥5mypr R2 and Z2 are bonded to
each other to forma frng  and -R2-72- is -(CH2)n- or
-(C}Q)O-C}hc}+(c}2)p;}dw%g&ﬁin one -CH2- group of
- R2-Z2- can optionaf%y e feplaced by C(O, NR6, O,
S, "S(O, or S(0)2; wker gk sibskifited:by halogdh, and:  OF 6; 0
and p are each independently 0, 1, 2, %, or 4 provided
that o+p = 0, 1, 2e(H,alRbxyhubstified® habedtydr ogen, Cl-5
al kyl, or substituted Cl1-5 alkyl; and Y represents:
(i) -C(O BRbeycloalkylSr RSy clic-45( WafbocycliSig) tibstitueed G - |,
-C(S )-, or - (CH2),n when L is selected fromthe
gr oup consitstituerg(spindépendentlneelectet ko, the grbwpedons mwtiokg of:
(I'1Ib); or (ii) -C(ONR5-, -C(S)NR5-, -C(0)0-, or
-OC( O - when L°hadogsml ected fromthe group consisting
of Fornul ae (I\%, 6il;lVa), and (IVb); wherein R5 is
hydr ogen or. C1:G-s&@§}l ; and mis 0, 1, 2, 3, 4, or 5;
wherei n carbocycli¢c aryl is phenyl, naphthyl,
ant hranyt . pherdnt®®yl, or bi phenyl; carbocyclyl is
10, 11-di hydr o- 55 0xq- di benzo d] cycl oheptyl, 1 WD
2005/ 095357 Pcﬁ'jﬁgﬁg%%%%%"%g" h%%%"’c?ﬂ‘g-i ndanyl ,
7, 7-di met hyl - 20X [ I tyl, 9Hfluorenyl,
9- oxo-fluorenfﬁf%ggéié%ﬁ@%é?%y%% %gaquinonyl,
C-fluor en‘hgcéﬁélzyb THr heteldEGHT kubstitufed g?ydbstitﬂ&%ﬁmdependently
1, 2,3, 4-tetrahydro-napht’hyl, or
bi cycl o[ 2 sglectdd Rzt @8 loup B&tsRficorc! yl is
1,2, 3,4-tetrahydro-isoquinolyl, 1,2, 3-thiadiazolyl,
, 2, 3-triazol ykhalcke®- di hydr o- 3- oxo- pyrazol yl ,
, 3, 4-thi adi azolyl, 1, 3-dioxo- isoindolyl,
, 3-di oxol anyl :Cilsldliyhdol yl , 1H pyrrol o[ 2, 3-c] pyri dyl,
H : .

PR R

*C.s alkoxy,
*Cy.5 alkyl substituted by halogen, and

+C,.s alkoxy substituted by halogen;

L is selected from the group consisting of Formulae (III), (II1a), (IIIb),

(IV), (IVa), and (IVD);

B B L B

Ra \N/?‘L R3 N/ R3 ‘\\\\ \N/?_L
I IIQ ] ll2 | é

‘LL/N\A 4 ?'L/N\A 4 1L/N\A 4

(10Y) (1NIa) (ITIb)

B B \B
*?3 /O/ ~ 5 ll23 (O’ \5\5" i?a (O.\\\ \é‘)
'LL/N\A EL/N\A ??‘/N\A

? k-

(Iv) (IVa) | (IVb)



pyrrolyl, |-oxo-3Hisobenzof uranyl,
2,2',5 ,2"-terthiophenyl, 2,2'"- bithiophenyl,

wa@a 285chokasdr o- | - oxo-i soi ndol yl, 2, 3-di hydro- PCT/JP2005/006582
benzo[ 1, 4] di oxi nyl, 2, 3-di hydro-benzofuryl,
2,4-dihydro-3-oxo-pyrazoI%I 2H benzopyr anyl
2- 0X0- benzopyranyl, 2- 0X 8- Byrrolldlnyl 3, 4- di hydr o-

2H Db

2 Dene ! SSERREN) vt lyfrospr Cus ot s
b 1,3

4e2)2(8[ o S]aga g’é%eg%%h lﬁé‘égt Htﬁpdé)%{@m@{m -CHy-, or -(CHp)rz

oxo- 3, 4- digiygr a; matz)a}e%aémmepeﬁdemﬁﬁcfgémmwti salkyl, C.

9, 10, 10-tri oxo- thi oxant henyl, 9Hcar bazol yl,

9H xant henyiky! saBskitel b)aloghe 071 &Tkyl 8dwtidted by hydroxy-, Cy_s alkyl
benzo[ 1, 3] di oxol yl , benzo| 2, 1, 3]oxad|azonF

benzo[ 1, 2 ,sa]sfimdlbgwbodychc BANC Q[ fibstitited bprilegehidted| |

benzot hi azolyl, cinnolyl, furyl, imdazo[?2,1-
b] t hi azol ghrbodyniickaylpCiyslalkyi abxtitaed By heterocyplyt |0, nalks/1
mor phol i nyl , oxazolyl, oxol anyl, piperazyl,

pi peri dyl sutptltuted)bly halpgqnazd)hqb‘frsqﬂlyb]ﬁzhal&zwﬂ )ﬂ2§ alkyruyl, Cs.6
pyrazolyl, pyrazinyl, pyrid pyrimdyl, pyrrolidyl,
qui nol yI , m!@qli‘é’kéilyplkOPt)’hCa qxayubstltuteﬁubabelpgﬁtn moro-Cs’
t hi enyl, thi ol anyl i hydr o- benzof ury

t et r ahydr @ kﬁ"rﬁ"é‘ﬁ‘if Idl'ceﬂralk%éfﬁ%f Grsgyith lo*FéFti%)@rlfc py 1,
fluoro, chlor.o euti cal

accept abl éubssﬂﬁ“fed ¢ @%yﬁlfcgarry lo}i‘et‘g%‘fy\?’rg Lar {)“Egt{tgtg‘?heterﬁcygl‘ﬂeor
d
((3:3|Wp0 un ch § o%%?gbongedc tﬂ a:ilcg]oéhﬁv%%irr%a 1%(&1% E&z— is aﬁq(H n-
bstitut (298 I
SC’; ; Ial Eogg SuB ?;: t ut éﬁfﬁ” eg%[glﬁ&abﬁ( ognfsia??hl 0;
or a phanpRamay bRplhdd 8¢ CED), ﬁm O %as@o J}ss%)at@hexern nis2,

sol vate thereof. 3. The conpound according to claim 2
wher ei n Ri3, 4,3, &€); eaheplark E@l’ﬂlﬁd&ﬁerﬂélﬁl}}'ﬂ), B, 2003/ @538d that

PCT/ JP2005/ 006582 241 consisting of (i) Cl1.10 al kyl,
and Cl. 10 oap k¥l 1,2ub st #:tant Belisthy d®g@s Ci § alleylf drsybstituted C,.s
i ndependently selected fromthe group consisting of
- hal ogen, alkgko, C1 5 al koxy,
and
Y represents: .
(H  -C(O)NRs-, -C(S)NRs-, -C(O)O-, -5(0)2-, -C(O)-, -C(S )-, or -
(CHy)im- when L is selected from the group consisting o f Formulae
(III), (I1la), and (I1Ib); or
(ii) -C(O)NR;-, -C(S)NRs-, -C(0O)O-, or -OC(O)- when L is selected
from the group consisting of Formulae (IV), (IVa), and (IVb);

wherein Rs is hydrogen or C,s alkyl; and mis 0, 1, 2, 3,4, or 53

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl_
phenanthryl, or biphenyl;

carbocyelyl is 10,11-dihydro-5-oxo-dibenzo[a,d]cycloh eptyl, 1-



Cl 5 al koxy substituted by carbocyclic aryl, Cl1.5
al kyl car bonyl oxy, Cl1_5 al koxycarbonyl, Cl 5
wealbkaopsar bonyl substituted by carbocyclic aryPCT/IP2005/006582
car bocyclic aryloxy, and carbocyclic aryl oxy
substituted by substituent(s) independently selected

fromthe group consistin&4 --hal ogen, --nitro,
Cl.5 al kyl , al subst | b
het er ocycl® %@g‘?ﬁkﬁg%’ c ic '?f%?(’)?y Cgoﬂ%'g?meé'?'gé%bﬂ)}m@ﬂ'%g'

al kyl , ”%QQ—HE@%%&X&EH% By é‘im&?r%{é-a%i}ié%{?f fidanyl,

aryl am no, car ICc"ar nylam no, ocyt

aryl sul fo ' i 5 [ d .
Yyt o TR LSt dnhind, B Sietofy b hieny

aryl, carbocyGbicfocytiyihd 1. 9.4-1GRRRAEWBLHROIR Vb B hifiazolyl,
substituted by halggg%: WO 2005/%}85351‘111053‘1 ladiazoly

PCT/ JP2005/X0ktahlyl, BAdihg@bBaswGlytaolal, ¥ BhthRdiazolyl, 1,3-dioxo-
substituted by C1_5 al kyl, carbocyclic arylsulfonyl,
car bocycl iiwimdblyl, $ 3tdiexoiEnyIs Ukssidotyliti éEbybol AB-RYSTidy], 1H-
het erocycl yl thio, heterocyclylthio substituted by C1_5
al kyl ,  C3y®Bolgly tlonaB Kiitoper@afufangly 2 AR kertlyiophenyl, 2,2'-
car bocycl yl,
bithiophenyl, 2,3-dihydro-1-oxo-isoindolyl, 2,3-dihydro-
benzo[1,4]dioxinyl, 2,3-dihydro-benzofuryl, 2,4-dihydro-3-oxo-pyrazolyl,
. 2H-benzopyranyl, 2-oxo-benzopyrany'l, 2-oxo-pyrrolidinyl, 3,4-dihydro-
2H-benzo[1,4]oxazinyl, 3,4-dihydro-2 H-benzo[b][1,4]dioxepinyl, 4 H-
benzo[1,3]dioxinyl, 4H-benzopyranyl, 4-oxo-1,5,6,7-tetrahydro-indolyl, 4-
0x0-3,4-dihydro-phthalazinyl, 4-oxo-benzopyranyl, 9,10,10-trioxo-
thioxanthenyl, 9H—cart;azolyl, 9H-xanthenyl, azetidinyl, benzimidazolyl,
benzo[1,3]dioxolyl, benzo[2,1,3]oxadiazolyl, benzo[1,2,5]oxadiazolyl,
benzo[b]thienyl, benzofuryl, benzothiazolyl, cinnolyl, furyl, imidazo[2,1-
blthiazolyl, imidazolyl, iéoxazolyl, morpholino, morpholinyl, oxazolyl,
oxolanyl, piperazyl, piperidyl, piridyl, pyrazolo[S,i-b]thiazolyl, pyrazolyl,
pyrazinyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl,
thiazolyl, thienyl, thiolanyl, 2,3-dihydro-benzofuryl, tetrahydro-thienyl, or
benzofuranyl,
halogen is fluoro, chloro, bromo, or iodo;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
2. The compound according to claim 1 wherein Q is Formula (Ila);
Z, is hydrogen, halogen, C,s alkyl, C,_s alkyl substituted by halogen, Cs.4
cycloalkyl, C,.5s alkoxy, C,.s alkoxy substituted by halogen, or C,.5 alkylthio; or a

pharmaceutically acceptable salt, hydrate, or solvate thereof.

3. The compound according to claim 2 wherein R; is selected from the group



carbocyclyl substituted by C1_5 al koxy, carbocyclic
aryl, and carbocyclic aryl substituted by
weubsstaosasent (s) i ndependently sel ected from t ReTgrPEN 006582
consi sting of --halogen, nitro, Cl1.5 alkyl, and Cl1_5
al kyl substituted by substituent(s) independently
sel ected fromthe group isting of: ..hal ogen,
carbo%¥ icogryl, and heterocyclyl, Cl1 5 alkoxy,

C
Cl1 5 X} %%Q§ Substituted by hal ogen, Cl_5 al koxy

substi t ut by gar yclic aryl, carbocyclic aryl oxy,
nono- car bo yclig”&gggﬁﬁknocarbonyl, and

. mono- car bocycl dllp akl ls%ﬁ}itrﬂ%ﬁ B E@nguexﬁgpﬁhéﬁe}ﬁeﬁgy @I’ec%e_d

substituent(s) sel ecte rom t he group’ consisting o

.. hal ogen, . Vlﬁ&@@éﬁggégéﬁgﬁﬁg&gP2005/006582 243 . ..
ClL.5 al kyl, Cl. 5 al koxy, and Cl1_5 al koxy

substituted b&lhﬂb@ggn, di - carbocyclic
aryl am nocar bonyl, and
di - car bocycl i cabyd,am nocar bonyl substituted by
substituent(s) selected fromthe group consisting of-
hal ogen, . .-Ci.Cillkdxyal kyl, ... Cl1_5 al koxy, and
‘ *C,_s alkoxy substituted by carbocyclic aryl,
*C,.s alkylcarbonyloxy,
*C;.5 alkoxycarbonyl,
*C,.s alkoxycarbonyl substituted by carbocyclic aryl,
scarbocyclic aryloxy, and
carbocyclic aryloxy substituted by substituent(s) independently
selected from the group coﬁsisting of:
*shalogen,
sen1itro,
Cis all;yl, and
. *+Cy_s alkyl substituted by oxo,
sheterocyclyloxy,
sheterocyclyloxy substituted by C,.s alkyl,
*mono-carbocyclic arylamino,
«di-carbocyclic arylamino,
scarbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substituted by C,.s alkyl,
*Cy.s alkylthio,
«Cy.s alkylthio substituted by carbocyclic aryl,

carbocyclic arylthio,

scarbocyclic arylthio substituted by halogen,



... C1_5 al koxy substituted by halogen, Cl1_5

al kylthio, C1_5 alkylthio substituted by hal ogen,
we20®B/@sdsyl sul f onyl, carbocyclic aryl, and PCT/JP2005/006582

het erocyclyl, heterocyclyl, and heterocyclyl

substituted by substituent(s) independently sel ected

fromthe group consistin&4 f: C15 alkyl, C1_5 alkoxy,

Cl1_5 al koxy subst.ituted hy. carbo i I,
car bocyclic aryf?mﬁﬁﬁwgaﬁ gééﬁpwgﬁgyy“SQE%Stituted by

hal ogen, (ii)", I and C2_5 al kenyl

substi tuted by %ﬁ%ﬁ?ﬁ?ﬁéﬁ??@?hindependently sel ect ed
from the group .GomRic aRBultbny SBLRACY6Y hdogehy! . and
carbocyclic aryl su stﬁ?%?edwby su@gtg%ue%$(%)

i ndependent | y V289088357 PCT/ JP2005/ 006582 244
sel ected fromthe group consisting of- --nitro,

- - hal ogen, - ClhdreradyKlylthio subbtithted@big] s Skypst i t ut ed by
hal ogen, C1.5 al koxy, and Cl.5 al koxy substituted by
hal ogen, (iii »CGhyBlodlyd) oal kyl , and C3_6 cycl oal kyl
substituted by substituent(s) independently selected
fromthe group*Corrytlstlkangl, of :
scarbocyclyl,
scarbocyclyl substituted by C,.s alkoxy,
scarbocyclic aryl, and ‘
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
-~nitro;
*+Cy.s alkyl, and
*+C,.s alkyl substituted by substitueﬁt(s) independently
selected from the group consisting of:
seshalogen,
esscarbocyclic aryl, and
secheterocyclyl,
*«C,.s alkoxy,
»«C,.s alkoxy substituted by halogen,
+«C,.s alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryloxy,
ssmono-carbocyclic arylaminocarbonyl, and
*smono-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consisting of:

ssshalogen, .



Cl1 5 alkyl, Cl1_5 alkyl substituted by carbocyclic

aryl, carbocyclic aryl carbonyl am no, and carbocyclic
wanyis/09$isv) car bocyclyl, and carbocyclyl subst PCUURE05/006582

by nitro, (v) carbocyclic aryl, and carbocyclic aryl

substituted by substituentéf) i ndependently sel ected

fromthe group consisting:2 - hal ogen, cyano, :

-nitro, -C1_9 alkyl, anquglrggﬁlkyl substituted by

substituent(s) independently’selected fromthe group

consi sting of: "hal ogen, ..@X0,ko - car bocycl i c,
aryl am nocar bonyl, WO 2005/Gg%éggpggT/JPZOOSIOOGSSZ

245 di - carbocyclic aryl am--@?_?ﬁk(g%&r&ﬂﬁstituted by halogen,
**mono- car bocyclic aryl am nocarbonyl substituted by

G _s alkoxy, di-cardge®biyeliddrylhRobasaiyDany
substituted by C -5 al koxy, carbocyclic aryl oxy,

carbocyclic aryl, andicabbgeyciryamaioydrbslybsibititutesly by
substituent(s) independently selected fromthe group
consi sting of - e- hal subgiment(s) selétedSramh thy leroupehsisting of:
esshalogen,
eoeCy.5 alkyl,
ee«C, s alkoxy, and
soeCys alkox& substituted by halogen,
*(C,_s alkylthio,
*=C1.s alkylthio substituted by halogen,
*C,.5s alkylsulfonyl,
-'cart;ocyclic aryl, and
ssheterocyclyl,
*heterocyclyl, and
'heierocyclyl substituted by substituent(s) independently selected
from the group consisting of:
«C,s alkyl,
«+C,_s alkoxy,
*«C;.5 alkoxy substituted by ca;bocyclic aryl,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by halogen,
(i) C,s alkenyl, and
C,.5 alkenyl substituted by substituent(s) independently selected
from the group consisting of:
scarbocyclic aryl, and

scarbocyclic aryl substituted by substituent(s) independently



Cl-5 al kyl substituted by hal ogen, heterocyclyl, and

heterocyclyl substituted by C1_5 alkyl, C2_s alkenyl,
wGQR008/0abdsoxy, Cl_7 al koxy substituted by hal ogeaT/7E405006582

al koxy substituted by carbocyclic aryl, C3_6

cycl oal koxy, carbocyclic grgloxy, and carbocyclic

aryl oxy substituted by su ¢ ituent(s) i ndependent |y

sel ect ed fron1t%§a%g%%%t %h)mmm% gof - - hal ogen,

nitro, and C1 oxy e erocyc oxy, and

het er ocycl yl oxy substhggted by substltuent(s)

i ndependently selected Tromthe group consisting of:
WO 2005/ 095357 PCT/ JRRAQR,006582 246 --hal ogen, Cl1_5
al kyl, and C1_5 al kyl substituted by hal ogen, Cl1_5

al koxycar bonyl , ' monacClaiigal kyl am nocar bonyl ,

di -C1_5 al kyl am nocarbonyl, 'nono-Cl 5

al kyl am nocar bonyl subﬁpﬂhmkﬂﬁﬁ@&deﬁhms%%cl|c aryl,

di-C1_5 al kyl am nocar bonyl substituted by carbocycllc
aryl, ' nono-car bocyeCi.callaxy)aati nocar bonyl ,
di - carbocycllc aryl am nocar bonyl, nono- carbocycllc
aryl am nocar bonyl sub@tdﬂmmEdeymEMbﬁhdbgm
di - carbocyclic aryl am nocar bonyl substltuted by C1 5
al kyl , (i) C;. cycloalkyl, and
| Cs.6 cycloalkyl substituted by substituent(s) independently
selected from the group consi;ting of:
*Cys alkyl,
*C,.s alkyl substituted by carbocyclic aryl,
carbocyclic arylcarbonylamino, and
scarbocyclic axl'yl,
(iv)  carbocyclyl, and
carbocyclyl substituted by nitro,
(v)  carbocyclic aryl, ;md
| carbocyclic aryl substituted by substituent(s) inaependently
selected from the group consisting of:
halogen,
scyano,
nitro,
*Cy.9 alkyl, and
*C,.9 alkyl substituted by substituent(s) independently selected
from the group consisting of:
+shalogen,

**0XO0,

*esmono-carbocyclic arylaminocarbonyl
2



nmono-Cl1_5 al kyl am no, di-Cl_5 al kylamno, 'Cl1.5

alkylthio, 'Cl.5 al kylthio substituted by hal ogen,
wOChspsdskyl sul fonyl, carbocyclic aryl, and carooaymos/cocss2

aryl substituted by substituent(s) independently

selected fromthe group conS|st|ng of : -Cl1_7 alkyl,

and ' Cl1_7 al kyl substitut é4° by hal ogen, (vi)

het erocyclyl, and het bst i Ly
subst i t uent (s) |ndepe§g§%%FVM 5?@%?%%mr rl}q’mthe gr oup

consi sting of: -hal oggn po- carg:o o é?’%llfﬁl}{fnaca%qﬁ Gﬂﬁt—lﬁlted by Cy.s

al kyl substituted by su stltu nt( ndepen
sel ected WO 2005/ 0953R4x,°CT/ JP2005/ 006582 247 from
the group consisting of-"--halogen, oxo, carbocyclic

aryl, carbocyclic ar yki-shs élic%ﬁﬂmmeamahﬁ@@dammed by Ci.s

heterocyclyl, and heterocyclyl substituted by
substituent (s) indepemdg@tly sel ected fromthe group
consisting of: halogen, Cl1 5 alkyl, and ... Cl1.5
al kyl substituted byshabageli : arylG‘zly, 5 al koxy, Cl_ 5
al kyl t hi o,
sscarbocyclic aryl, and
escarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen, |
*es(C; 5 alkyl, and
eeeCys alkyl substituted by halogen,
ssheterocyclyl, and
ssheterocyclyl substituted by C,_s alkyl,
*C,.5 alkenyl,
*C;7 alkoxy,
*C;7 alkoxy subetituted by halogen,
*C;.7 alkoxy substituted by carbocyclic aryl,
*C;.4 cycloalkoxy,
scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
enjtro, and
»+C,5 alkoxy
sheterocyclyloxy, and

sheterocyclyloxy substituted by substituent(s) independently

selected from the group consisting of:



carbocyclic arylthio, C1_5 alkylsulfonyl,

carbocyclic arylsul fonyl, carbocyclic aryl sul fonyl
weubsstaosast ed by hal ogen, carbocyclic aryl sul f @aylP2005/006582

substituted by C1_5 alkyl, Cl1_5 al koxycarbonyl,

carbocyclic aryl, and carhocyclic aryl substituted by

substituent (s) independentzlzlﬁy sel ected fromthe group

consi sting of --halog;%gl,0 er1nitro, and C1_5 al kyl,

het erocycl yl, and heteroty¢lyl substituted by

substituent (s) indepeggeg%gy el ected fromthe group
consi sting of: WO 200 Tho) 57 PCT/ JP2005/ 006582 248

--hal ogen,  CL_5 al kylg, ; 3iRf1 stbstiRutdl dpMajopstst i t ut ed by
hal ogen; wherein carboé§c|9€ a#yl ﬁ? 6H§n9|, napht hyl ,

or anthranyl; e@raexgdaonjis 1- oxo-indanyl,

9H- f | uorenyl 9-oxo-fluorenyi, ant hr aqui nonyl ,

G fluoren-9-yli deae-Cintdatyinocaborygnt hyl ; het erocycl yl
is 1,2, 3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1, 2, 3-triazol yl «diL; 3altylamimotabongtjol yl , 1H i ndol yI

1H pyrrolyl, 2,3- dihydro-I|-oxo-isoindolyl,

2, 3-di hydr o- benzofmb-@scikyleiniydcarb@isH substitaed vy eabdcyclic aryl,
2-oxo-benzopyra2zl, 2-oxo-pyrrolidinyl, 4-oxo-
benzopyranyl , 9Mitanelelapinocaseony bjubst@jtel yxeatbpyclic aryl,
benzo[ 2, 1, 3] oxadi azol yl, benzo[ 1, 2, 5] oxadi azol yl,
benzo[ b] t hi eny! mengraprbocycdip Rekgtiggearbatlphol i nyl |

qunol Y1 Gut nowitypoBtisdagiphrtautiny ™1 i dazel 1
or piperazyl; *mono-carbocyclic arylaminocarbonyl substituted by C,_s alkyl,
«di-carbocyclic arylaminocarbonyl substituted by Cy_s alkyl,
*mono-C;_; alkylamino,
«di-C,.5 alkylamino,
*C;.5 alkylthio,
C,.s alkylthio substituted by halogen,
*Cis alkylsulfon;/l,
-carbo_cyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*+C,; 5 alkyl, and
*=C,; alkyl substituted by halogen,
(vi) heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*halogen,
*C,.5 alkyl, and

*C s alkyl substituted by substituent(s) independently selected



hal ogen is fluoro, chloro, brono, or iodo; or a
phar maceutically acceptable salt, hydrate, or solvate
woOhers@o$3s7 4. The conpound accordi ng to cl ai m BCT/JP2005/006582
wherein: R2 is halogen, Cl1_5 alkyl, C -5 al koxy,
-N(R2a) (R2b), or heterocyclyl; wherein R2a and R2b
are each i ndependently hy%l(lggen, ClL 5 alkyl, C1.5
al kyl  substitu by hydr ox Cl.5 al kyl substituted
by carbocyclic %‘?rglﬂfeyg{fl‘}_ﬁscon%¥ﬁ1§f’%subst ituted by
het erocyclyl, C3_6 cyﬂl%hkyl , or carbocyclic aryl; L
is selected fromthe group consisting of Formul ae
(111a) and (lVa); wigigein R3 and R4 are each
i ndependent |y hydrogen or C1_5 alkyl; and A and B are
each independently a.sihgl@icend, -CH2-, or -(CH2) 2-;
Z1 is hydrogen, halogen, Cl1.5 alkyl,.Cl 5 alkyl
substituted by hal ogegarbdeiclie NDsbimtcdBp BBIgen,
PCT/ JP2005/ 006582 249 al koxy, or C1_5 al kylthio; Z2
i s hydrogen, hal ogenssha¢rodsictyh aad kyl ; or R2 and Z2 are
bonded to each other to forma ring and -R-,-2Z2- is
NR6- CH=CH-; wher ei nRéerbsychyy sibstigeted by substitbent(s kiydeperaiaaity
Y represents: (i) -C(ONR5-, -C(S)NR5-, -C(O O,
-S(0)2-, -C(O-, or selectfiom thhgmup cngistingladict ed from
the group consisting of Formula (lIlla); or (ii)
-C(ONR5- or -C(O) O when"thalogetse| ected from the group
consi sting of Fornula (IVa); erein R5 is hydrogen or
Cl1 5 alkyl; and mis O, 1',"%‘r5\ggﬁy[’ 3‘6‘{1 a :
pharmaceutical |l y acceptabl e.salt rate,, or solvate
thereof. 5. The conpound adéglrkﬁ%sﬁlg&glge%?ya}?a ™wher ei n
Rl is selected fd?gﬁc&gﬁ group consisting of (i) Cl1-5
al kyl substituted by stbstituent(s) independly
sel ected from Ide. @@y consisting of hydroxy,
carbocyclic aryl, carbocyclic aryl substituted by
hal ogen, and Gla®bodtKyirliie,

Cy.s alkylsulfonyl,
scarbocyclic arylsulfonyl,
scarbocyclic aryléulfonyl substituted by halogen,
«carbocyclic arylsulfonyl substituted by C,;s alkyl,
*C,.5 alkoxycarbonyl,
scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
seniitro, and
o«Cy.5 alkyl,
sheterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:



(ii) C3_6 cycloalkyl, and (iii) carbocyclic aryl, and

carbocyclic aryl substituted by substituent(s)
wonoespess3dliy sel ected fromthe group consi sti ngCofrP2005/006582

-hal ogen, 'nitro, ~cyano, 'Cl1 5 alkyl, 'C1 5 alkyl

substituted by hal ogen, WO 2005/ 095357

PCT/ JP2005/ 006582 250 C1248al koxy, Cl1_5 al koxy

substituted by hanggF Cl.5 al koxy substituted by

carbocyclic aryl, ca %8%Vclic aryl oxy, and

car bocyclic aryl oxy gebs&ﬁlg%?d by C1_5 al koxy, (iv)

het erocycl yl, and het 6Fbeyc1yl substituted by

substituent (s) indepﬁ@ggM%ggggg%Engmgcewthe group

consi sting of -hal ogen, bocyclic
aryl, and carbocyclic aryl substituted by hal ogen; R2
is -N(Ra) (R2b) or heterocyclyl; wherein R2a and R2b

are each i ndepeRganthbodi¥iy RU89pinyIClaphthdl kydnineaadl; i S
hydrogen, O -5 al kyl , or®C1_é§ﬂal ﬁyﬁﬁlﬂg; 3, Sitinrde

hydrogen or Cl.&rtak¥lylis QtoxoMladylg 9BFdreaylD9BLeHudrényl,
each other to forma ring and -R2-Z2- is -NR6- CH=CH;

wher ei n Rénibsaqujndnylg€fluorenQlylbiemd, kidhnyl lor msnthyt mul a
(I'fra) or (lIva), wherein R3 and R4 are hydrogen, Ais
a single bond ketedodgclybisd,2sd, hitgtrehydomidoguinolyGH22,3-théenighzolyl,

‘ 1,2,3-triazolyl, 1,3-dioxo-isoindolyl, 1H-indolyl, 1 H-pyrrolyl, 2,3-
dihydro-1-oxo0-isoindolyl, 2,3-dihydro-benzo[1,4]dioxinyl, 2H-
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 4-oxo-
benzopyranyl, 9H-xanthenyl, benzo[1,3]dioxolyl, benzo[2,1,3]oxadiazolyl,
benzo[1,2,5]oxadiazolyl, benzo[b]thienyl, furyl, isoxazolyl, morpholinyl,
oxazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl,
thiazolyl, thienyl, imidazolyl, or piperazyl,

halogen is fluoro, chloro, bromo, or iodo;
or a pharmaceutically ac;:eptable salt, hydrate, or solvate thereof.
4. The compound according to claim 3 wherein: |
R, is halogen, C,.s alkyl, C,.s alkoxy, -N(R,,)(Rap), or heterocyclyl;
wherein Ry, and Ry, are each independently hydrogen, C,.s alkyl, Cy.s alkyl
substituted by hydroxy, C,.s alkyl substituted by carbocyclic aryl, C;s

alkyl substituted by heterocyclyl, Cs. cycloalkyl, or carbocyclic aryl;
L is selected from the group consisting of Formulae (Illa) and (IVa);
wherein R; and Ry are each independently hydrogen or C,.s alkyl; and A

and B are each independently a single bond, -CH,-, or -(CHy),-;

Z, is hydrogen, halogen, C,.s alkyl, C,.s alkyl substituted by halogen, C,.s



Y represents: (i) -CCONH, -C(S)NH, -C(O-, or -CH2-
when L is selected from the group consisting of
woeanowosasgllla); or (ii) -C(ONH when L is selpetiiezhos/006582
fromthe group consisting of Formula (1Va); wherein
carbocyclic aryl is phenyl or naphthyl; WO 2005/095357
PCT/JP2005/006582 251 he@é?ocyc|y| is furyl,

S T R BB
ChI 070, Ok MERTDire Bn BaRDBLIBRENL AL Mo 0L A0 S

salt, hydrate, “of solvate
accord|ngC§ alm d fron1the
gr oup cong?g?#ng ) m qgcar%gkyt ‘§§%$%*8 and

carbocyclic aryl substltuted by substltuent(s)

i ndependly selected fromthe group consisting of.

hal ogen, YGkpRsakkyl, CL.5 alkyl substituted by

hal ogen, C1.5 alkoxy, and Cl.5 al koxy substituted by

hal ogen, (i) (het-e(@BIRG!, yC(SMRA, -0ed)E)-08§®),-y.C(0)-, or -(CHz)m-
substituted by hal ogen; and Z1 is hydrogen, CI1.

al kyl, or C1_5 vdiekyl it kélestedAPom she lyycahp ogesintiog oﬁ'bgﬁula (Ilfa); or
aIkyI; wherei n carbocyclic aryl is phenyl;

het erocyclyl i iif tE{PINReyori-G¢D)O- oherply iisselebte from the group
hal ogen is fluoro, chloro, or bronp; or a

phar maceut i cal [opnsiginaf Bimala@Ve); hydrate, or sol vate
thereof. 7. The conpound accordlng to claim1 sel ected
from the group AR Bp }srhg rggen or Cy5 alkyl; and mis 0, 1, or 2;

or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
5. The compound according to claim 4 wherein R; is selected from the group
consisting of:

(i) Cis alkyl substituted by substituent(s) independly selected from
the group consisting of:
*hydroxy,
scarbocyclic aryl,
scarbocyclic aryl substituted by halogen, and
*C,.5 alkylthio,

(1d) Cs.s cycloalkyl, and

(iii)  carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independly selected
from the group consisting of:
halogen,
*nitro,
scyano,
*Cs alkyl,

*C.s alkyl substituted by halogen,



N-(cis-4-{ [6-(d inethylam no)pyrimdin-4-yl]am no}

cycl ohexyl)-3,4- difluorobenzam de; N-(cis-4-{ [6-(d
wornedsiogszam no) - 2- met hyl pyri m di n- 4- PCT/JP2005/006582

yl ] am no} cycl ohexyl)-4-fl uorobenzam de; WO 2005/ 095357

PCT/ JP2005/ 006582 252 4-chl oro-N-(cis-4-{

[ 6- (di net hyl ani no) 2- met hgPPyri ni di n-4- yl ] ani no}

cycl ohexyl)-3-f] ! benzam de; N-(cis-4-{

[ 6- (di met hyl ani néi et hyl pyri mi di n-4- yl]am no}

| ohexy! hi N-(ci s-4-
(6 (i mot hyt am sy sIRCARTRAS el 01 DT P 1y T

cycl ohexyl ) - 4- (mzlk&g,rs%@%&dww&%émq@]

3-chloro-4-fl uoro-N

{[2-nethyl -6- (m%&xlabfdyéﬁed}ﬂbwahdﬂ di n-4- yl]am no}
cycl ohexyl ) benzam dé; N-{ci's-4-{

[ 6- (di met hyl ani«gsbocych®driisk Mibkt[fht@d é1.5 dikdxgm no}
cycl ohexyl)-3 -fl uorobenzan)1pde E}rolrso N-{ci s-4- {

[ 6- (di net kiy) am ikeroczelgebiy| pyri m d| n-4- yl]am no}

cycl ohexyl ) benzam de; N-(cis-4-{

[ 6- (di et hyl am hetrecelgedubstityyd bynsublstivaeht(s)ihdepeidhoselected from
cycl ohexyl)-3 -fluoro-5 -(trifluoronethyl)benzam de;
N-(cis-4- { [ 6-thelgnenp éopsiaimignd) - 2- et hyl pyrini din-4

yl ] am no} cycl ohexyl)-3,5-bis(trifluoronethyl)benzam

i de: . *halogen,

3-chl oro-4-f1 uoro- N-{CIS 4-[(2-met hyl - 6- pi peridin-I-yl
pyri m di n- 4- yI'Fafﬁ‘hﬂj cycl ohexyl }benzami de;

3-chl oro-4-fluoro

{cis-4-[(2-nmet hﬁ"llrb%cyﬂbcraﬁﬂofqdn 4-yl pyrim di n- 4-

I | oh h 4-1| N-
ol o a [ 7 et et RORARI bR B, G 52"

yl ) am no] cycl ohexyl } benzam de; 3, 4 5 trlfl uor o- N-
{cis-4-[(7-methyl -7H pyrrol of 2, 3‘d] pyrim di n-4-

yl') am no] gy ¢ LNIRQg)(k}b) @lq{&ge@&'yéi?]; wherein Ry, and Ry, are each
3,4,5-trifluoro-N-(cis-4-

[ 2- mst hy!| ifdepemichgst Biddgen &y(tll5lill@l n- 4-
Z; is hydrogen, Cy.s alkyl, or Cy_s alkylthio; Z; is hyarogen or C;.s alkyl; or
R, and Z; are bonded to éach other to form a ring and -R;-Z;- is -NRs-
CH=CH-; wherein R; is hydrogen or Cy_s alkyl; |
L is Formula (Illa) or (IVa), wherein R; and R, are hydrogen, A is a single
bond and B is a single bond or -CH,-;
and
Y represents:
(i) -C(O)NH-, -C(S)NH, -C(O)-, or -CH,- when L is selected from
the group consisting of Formula (Illa); or
(ii) -C(O)NH- when L is selected from the group consisting of

Formula (IVa);

wherein carbocyclic aryl is phenyl or naphthyl;



yl ] am no} cycl ohexyl ) benzam de;
ci s-N-(3,4-difluorophenyl)-4-

woO[2605(0ds3set hyl ami no) - 2- net hyl pyri m di n- 4- yl ] arCmaP2005/006582
cycl ohexanecar boxam de; WD 2005/ 095357 '
PCT/ JP2005/ 006582 253 1-(4-chl orophenyl)-N-(cis-4- {
[ 6- (di met hyl ani no) - 2- met h§?byri mi di n-4- yl ] ani no}

| ohexyl Al bpxani de. o :
e P ST RAR TS i s i i

6-(d t X i mdin-4-yl '
E:ycl( okgiy:ﬂ%@mﬁégﬁgﬁ_%gg}(‘%é%r I4mca:r Boxa?ln' L:m ol
NI-](CI S-4- hﬁlo&cﬁl ié HhJPBL &Xd:8/Br BRIz~ met hyl pyri mi di n- 4
yl ] ani no

cycl ohexylo} a B fladdBRE MY MBRBRABK ¥AIr, By drafe! RAERZE MASE
N-(cis-4-{[6-(di methyl am no) - 2- met?;y | pyrimdin-4- yl]

62N NGhe eyttpoaREx btk t @Aan B whidfed R € sel®dtddGior the gloup
[ 6- (di et hyl ami no) - 2- net hyl pyri m di n-4- yl]am no}

cycl obmeisyihg of2- (et hyl t hi 0) - 2, 2- di phenyl acet am de;
N-(cis-4-{ [6-(dinmethylam no)-2-msthy| pyrimdin-4-

yl ] am no} (8ycl eclwboopiclic i, )eadt hene- 9- car boxani de;
N-(cis-4-f [6-(dinethylam no)-2-nethylpyrimnmdin-4- yl]
ani no) cycl ohexgtbyeyiqlic piyl SL(DBtltuinéphtttbyillt)lett(lﬁyin]iep@n@aselected
N-(cis-4-{[6-(di methyl am no) - 2-nmet hyl pyrimdin-4 yl]
am no} cycl oheiﬁ?f“)t Rigryp4owisting gt hoxyphenyl Yurea;
N- (5-chl oro- 2, 4- di met hoxyphenyl ) -N-(ci s-4-{

[ 6- (di net hyl ani e?t met hyl pyrimi din-4-yl] ami no}
cycl ohexyl ) urea; qls 4-{

[ 6- (dlrrethylam%‘d) ’rrethylpyrlmdln 4- yl]am no}

| ohexyl ) - N- N- 4-
(&S (@i ot yt a7 R IA  T ya noy
cycl ohexyl ) - N- ngsiafiydfhifur ea;

N- (2, 6-di et hyl phenyl) N-(cis-4- {

[ 6- (di met hyl amepQ)atRoxyRlbitutdyiHaldde)- 4- y! ] ani no}
cycl ohexyl )t hi our ea;

N- (2, 4-di ¢l or aeteroaptiply hphenyl ) - N- (ci s- 4-
{[ 6- (di met hyl am no) - 2- net hyl pyri m di n-4-yl]am no}:
cycl ohexyl )t hi deferegyclyl substituted by halogen;

and

Z, is hydrogen, C,_ alkyl, or C,_s alkylthio; Z, is hydrogen or Cys alkyl;

wherein carbocyclic aryl is phenyl;
heterocyclyl is furyl, pyridyl, or pyrrolidyl;
halogen is fluoro, chloro, or bromo;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
7. The compound according to claim 1 selected from the group consisting of:
N-~(cis-4-{[6-(dimethylamino)pyrimidin-4-yl]amino} cyclohexyl)-3,4-
difluorobenzamide;
N-~(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

yllamino}cyclohexyl)-4-fluorobenzamide; .



N- (5-chl oro- 2, 4-di met hoxyphenyl ) - N-(ci s-4-{

[ 6- (di met hyl am no) -2 net hyl pyri m din-4-yl] am no}
woyelspasssyl ) t hi ourea; WO 2005/ 095357 PCT/ JP200B€ 008582006582

254 N-[4-brono-2-(trifluoronethyl)phenyl]-N(cis-4-

{[6-(di et hyl am no) - 2- rretgéll pyri mdin-4-yl] am no}

cyclohexyl)thlourea

[ 6- (di met {h;é@anr,] 91/? is beﬁggﬁﬁgﬁ}ﬁéﬂhgﬁ' Didinyipl AL

cycl ohexy

N[ C|}§Tagnn()(}3c}gloﬂggy9;@| %&gnganqqgg hyl - pyri m di n-4-yl am no

) - cycl ohexyl] di et hoxy- benzami de;

N-[cis-4- (zﬁccﬁd-ﬂgfﬁtmin@emy%lzommawywmm din-4-ylam no
) - cycl ohexyl ] et hoxy- benzZam de;

1V- [ Gilamfiol §cBhest)inyd-aifisioberamtidy | - pyri ni di n-4-yl ami n
0) - cycl ohexyl]- 3, 5-di et hoxy-benzam de;

N-[ ci s- 4- (3Behldromi (pssidaffo-(dinthybinkind - Pieihmipdiiniddr-4] am no
)-cycl ohexyl ] - 3-isopropoxy-benzam de;

3- br oiemido} gickheky )6 (iifivet drtthosy)benzamide;

i no-2- net hyl - pyri m di n-4-yl am no) -

cycl ohexy |3rehore+ tftwop-M€aizd il Zrerethyl-6-(methylamino)pyrimidin-4-
4- d|fluoromsthoxy N-[ ci s-4-(6-di net hyl am no- 2- net hyl - p
yri mya]awm}cyyloa?ﬁyﬁbe)nzwé%ohexy| ] - benzani de;

4-chl oro- N-{CIS4(6- t.hyl am no- 2- net hyl - pyri m di n-

4-y1 ani no)YY-(&yr IS dimst ']ylagnﬁ%)rmethﬁb’dﬁg‘t‘ﬁ‘ Rés

yr i R S R RO GBI benvam de. ¢
3- chl i m di n-
oo o MR Gh S A RUAL RS 248 P o
4- brcmamm-o Cf%’hé(ygﬁ n%ﬁn[ﬁﬁ% .hyl am no- 2- net hyl - pyrim d

in-4 am n exy ’] - benzani de;

N'[CIS 4- (Iﬁc%l MinRBylaBfner Rlety lpyRMidifudi n- 4- yl am

i no) - cycl ohex MF%QS Smélll rreﬂ]oxyh%ggzam de;

4- cy aifamio} SicBhdky()B-fhioie s {3t Ridromethyl)benzamide;

I no- 2- et hyl - pyri m di n-4-yl am no) -
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

ylJamino}cyclohexyl)-3,5-bis(trifluoromethyl)benzamide;
3-chloro-4-fluoro-iV- {cis—;l-[(2-methyl-6-piperidin- 1-ylpyrimidin-4-
yDamino]cyclohexyl}benzamide; '
3-chloro-4-fluoro-N-{cis-4-[(2-methyl-6-morpholin-4-ylpyrimidin-4-
yDamino]cyclohexyl}benzamide;
3-chloro-4-fluoro-N-{cis-4-[(7-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamino]cyclohexyl}benzamide; |
3,4,5-trifluoro-N-{cis-4-[ (7-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-
ylamino]cyclohexyl}benzamide;
3,4,5-trifluoro-N-(cis-4-{ [2-methyl-6-(methylamino)pyrimidin-4-
yl]lamino}cyclohexyl)benzamide;
cis-N-(3,4-difluoropheny1)-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

yl]amino}cyclohexanecarboxamide;



cycl ohexyl ] - benzam de; WD 2005/ 095357
PCT/ JP2005/ 006582 255
wORpasims3s7 (6- di met hyl am no- 2- met hyl - pyrim PCT/JP2005/006582
i di n-4-yl am no) - cycl ohexyl ] - 4-nmet hoxy- benzam de;
3-cyano- N-[ci s-4-(6-di net hgl am no- 2- net hyl - pyri m di n-4
-yl am no) - cycl ohexyl] - béRZami de;

Bl st
OB R R ey o
4- br ono- ’\bj(f&lﬁ %: 4&&?5@&;’%&% H]ggZ(Zd tgyllamﬂb@ bmidin-4

-yI am no) - cyc ohexyl

N- [ %éthﬁl &xﬁﬁﬂmm ?Mﬁlﬂ&‘}cwol?e Bﬂﬁ(éthyiﬁ&fp&a‘%l@lﬂb'aﬂao%xﬂmbno

) -cycl ohexyl ] - | uoro-4 ms bénzam de;

N-[ ci s- 4- §Geislia ttﬁrhétﬂ};lﬂnﬁmg) znatehxyl yamidifiadi n- 4-yl am
i no) -cycl ohexyl |- 3-et benzamcs) e;

3- bryimmind} ewdlshedylf- B{dhﬁ&bk&ﬂh&mxﬁps-aﬁrﬂﬁéhﬂnideyri m din-4
-yl am no) - cycl ohexyl]-benzamide; N[cis-4-(6-d i

met hyl am Nde24niE6-tdnnethylninino B2 -methyiplydmdin-4-

i no) - cycl ohexyl ] -

3- f | Ylnona}cyqlehiekylbp-dorot hiprantidnazanmi de;

N-[ ci s-4-(6-di net hyl am no- 2- et hyl - pyri m

i di n-4-vyl Tﬁ"ﬁ‘é){-[% m@thélglwn})) 2-methylpyr1m1dm—4—

4-trifl th
N- [ cr:3|f Pnﬁ&{}gy 1%91?‘%%%&9)‘2 Zn‘iél’tl‘??}’la Riff:di n- 4- yl ani no

)N foL‘)Qeﬂ'%ﬁi? i B RO E AR Py HId i - 4- y1 ami no

)éﬁlgﬁ%%}%ohﬁg%l {{g)rﬁhmlh%%%ém g (ﬁnﬁde pyri m din-4-ylam
I nO) cycl ma&}w{][s (cﬂm&th%ngmewﬂﬁt gm&nmﬂa am de;

2, 2-di fl uoro-benzo I oxol carboxylic

g? Irrg%lﬁ (g?&?"rlr? d)ma NhMLﬁa{aH?nﬁﬁ%}sl)eglﬁ?rg%exyl ] - am de;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-N'-(3,4,5-trimethoxyphenyl)urea ; |
'N—(S-chloro—2,4-dimeth'o;(yphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-
methylpyrimidin-4-yl]amino}cyclohexyl)urea; ‘
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-N'~(2,4,6-tribromophenyl)urea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)-NV-mesitylthiourea;
N-(2,6-diethylphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-
4-yllamino}cyclohexyl)thiourea;
N-(2,4-dichloro-6-methylphenyl)-N'-(cis-4-{[6~(dimethylamino)-2-
methylpyrimidin-4-ylJamino}cyclohexyl)thiourea;
N-(5-chloro-2,4-dimethoxyphenyl)-N-(cis-4-{[ 6-(dimethylamino)-2-

methylpyrimidin-4-ylJamino} cyclohexyl)thiourea;
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N-{cis-4-[ (1H i ndol - 2-yl net hyl ) -am no] - cycl ohexyl }-2, N
woRbdasroosst hyl - pyri m di ne-4, 6-di am ne; 2, N, N- t PCT/JP2005/006582

met hyl -N-[cis-4-(3 -trifluoronethoxy-benzyl amino)-cyc

| ohexyl ]- pyrim di ne-4, 6-di_am ne;

N[ ci s-4- (3, 4-di fl uoro- beR2¢l ani no) - cycl ohexyl ]-2, N, N-

trimet hyl

- rim dine-4 6-djam, ne; . . .
10 (3, 4- o rRERGEy B AORPHyromsth RS-t st lpringh2-
et hyl - odi -, 4 am - []1-urea;
1-[ 3 ooy %2"%?“?%‘%P{{J?‘%‘%%Q%“eﬁi@h%mé%? ni di n- 4- yl ani no
- cycl ohexywid.7.3. et Re 5 in-4-
) EYeL Shex Wl (e dnh{jaiho PRSI hpyHinfidin-4
-[ci _syﬂa&iﬁo}%}ykamP-the&am%byI - pyri m di n- 4-
yl am no) - cycl ohexyl ] - urea;
3, 5- di br omp:Nslqib Stirfetkydariin B kit Py i Bn- 0B A diviho)Ry Elohd & 1]-
i n-4-yl am no) - cycl ohexyl ] -benzam de;
3- br oa@-dethddy demzaiNideci S- 4- ( 6- di net hyl anmi no- 2- et hyl - py
rimdin-4- ylam no)-cycl ohexyl]-benzam de;
4- chl or o- NMcisg-(4-d{rbetithilanein b ingethiyivepy B miri-Hypllangiye)-ayt idhexy 1] -
4-yl am no) - cycl ohexyl]-3-trifluoronethyl-benzam de;
2- ( 3, Brethoxy-benzithideir omet hyl - phenyl ) - N-[ ci s- 4- (6- di met hy
| am no-2- et hyl - ) o )
pyri mi di n- A=lgisdribrisnetisguniserd-matiyl-pyrpdtiod plagae)nrriotry -
N-[ ci §-4-(6-di met hy|] am no- 2- net hyl - pyri m di n-4-yl am
i nE)) 3%‘%\%‘(%%{“}@} ] -3 -fluoro-4-trifluoronethy
| - benzam i X . . s .
N[ ci s- 4- (&b RyPaRsRrs 2 NPy i aaniakp althag -
- cyel; I -3 -trifluoronethoxy-benzam i de;
?\I— [ cygl%gﬁéx}gi%g%ﬁ%{igam no- 2- met hyl - pyri m'ydi n- 4- yl am no
)- cycl 0heé%lrdw-ﬁ%gkil-zl-%?{agﬁ%ttﬂmﬁ(pg%égﬂ{l%gi/imﬂﬁﬁg-,ylamin%)]

| oro-N-[cis-4-(6-di methyl am™no-2- net hyl -pyri m di'n- 4-

am no}yclés@yIpheyorbmeiAmide; - benzam i de; WD 2005/ 095357
PCT/ JP2005/ 006582

4-difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-
ylamino)-cyclohexyl]-benzamide;
4-chloro-N- [cis-4—(6-di'rr;ethylamino-2-methyl-pyrimidin—4—y1amino)-
cyclohexyl]-3-methyl-benzamide; |
3-difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-
ylamino)-cyclohexyl]-benzamide;
3-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-4-methyl-benzamide;
4-bromo-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,5-dimethoxy-benzamide;
4-cyano-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclohexyl]-benzamide;
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N-[cis-4-(6-di met hyl am no- 2- et hyl - pyri m di n-4-yl am no
w-20asy0533hexyl met hyl ] - 3-tri fl uoromet hyl - benzanPd®JP2005/006582

N-[ ci s-4-(6-di met hyl am no- 2- net hyl - pyri m di n-4-yl am no

) cycl ohexyl methyl]-4-trifl uoronethyl -benzam de;

N-[CIS 4- (6- di net hyl ami no2 22 net hyl - pyri ni di n- 4- yl ami no

|\i oree Zh(ﬁaﬁ-‘s@ﬁﬁe&m%ﬁo? e B Al b
- yﬂn{pl (L et iyl - 3, 5-di f1 uoro-benzani de;
BB A

N-[c ylamn02msthyl pyrimdin-4-ylam no

) cycl ohe

22difluor (Laq’ﬁléﬁbz{ﬂo%’l @?ﬁdﬁ%}%?%éa Wy pyrimidin 4-yjamino)-
[C' S- &reloflexyl]-benzamide: o .
di met Ayl am no- 2- net hyl - pyri m di n- 4-yl am no) - cycl ohexyl

met hyl ] - anvgl&s-4-(6-dimethylamino-2-meth l—ﬁ)yrlmldm 4-ylammo) -cyclohexyl]-
N-[cis-4-(6-di net hyl am no- 2- net pyrimd P’amno

) - CyZhmethexsybempinkiyd;] - 3- f | uor o- 4- rret hyl - benzam de
N-[cis-4-(6-di met hyl am no- 2- et hyl - pyri m di n-4-yl am no

) cycl ohexyd[¢imtie-tinothyfair-Dmetnlz gyt Rlin-4-ylamino)-cyclohexyl]-

3, 4-di chl oro-N-[ ci s-4-(6-di net hyl am no-2- et hyl - pyri m

di n- A-flhaeBmethylbyzangkexyl net hyl ] - benzam i de;

4- brono-N-[ ci s-4- E@’xdl nmet hyl am no- 2- et hyl - pyri m di n-4

-yl am i no)4-brepet’bleéskd (ndimhiay emineriz methyepyrimidin-4-ylamino)-
N-[ S-4-(6-di met hyl am no- 2- net hyl - pyri ni di n-4-yl ani no
- cﬁCHOBWﬂ?r‘ﬁ%tf‘ﬂsheTzaB“d& di f I uor o- benzani de;

3 5-dichlo

[cis-4-(6- fgr?%%@fham%mf%frﬁwl DYt -Hlamine) ot sy 1l-

cyc | Xylr am I de;
3- chl%ﬁ‘g‘” 4‘“&1?){511"{ Firet hyl ani no- 2- met hyl - pyri ni di n-

4-yl am no)y. [ég}(%@ﬁ% 'inYi lneﬁiﬁlf +y1%9fd91 P?gﬁ%) cgcqohexyl]-

N-[cis-4-(6- pyri
i N- 4-yLByivRRAkmide;

cycl ohexyl net hyl - 4- f | uor o- 3- met hyl - benzani de; and WO
2005/ 0953 3biBmdiN 2006 OR6RSEmind TBmethyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide; |
N—[cis-4-(6-dimethylamil;o-Z-methyl-pyrimidin-4—ylamino)-cyclohexyl]-
3-fluoro-4-trifluoromethyl-benzamide; A
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-trifluoromethoxy-benzamide; 4
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-methyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-py rimidin-4-ylamino)-cyclohexyl]-
3-methyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-trifluoromethyl-benzamide;
2,2-difluoro-benzo[1,3]dioxole-5-carboxylic acid[cis-4-(6-dimethylamino-

2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide;



3-chl oro-N-[ci s-4-(6-di net hyl am
i no-2- net hyl - pyri m di n-4-yl am no) -

woyaelspasssyl net hyl | - benzam de; or a pharnaceut i eairlig2005/006582
acceptable salt, hydrate, or solvate thereof. 8. The
compound accor d| ng to claim1 selected fromthe group
consisting of. N (cis-4-1£56

Lyt ohoeyt - BBARMERBFS MO BT Rty

[6-(d' WAG_@J@_%Q%H% et hyl pyrim din-4-yl]am no }

cycl o uor obenzam de;

3-chl or o i i ]
(o (i ot hit e s g W leid Ctifucromethogy-bepp aipgjreyclohesy -

cycl oBex¥idinedr d-hivplgbenzam de; 3, 4-di chloro-N-(cis-4-{
[ 6- (di et hyl am no)-2 nmet hyl pyri m di n-4- yl]am no}

cycl ohexyl noppzamiHdafusio-6izphAk lcaéne&lfazww-t hyl-
(6o (i et hyl o o) - o hyzglyrun%'?d?n Y m?ety

cycl opgiyidineSd-dimamepenzam de; N-(cis-4- {

[ 6- (di met hyl am no) - 2- net hyl pyri m din-4- yl]am no }

cycl ohexyl 1«3 44libethaxyfpherpi)etb sz @@vil hethylamino-2-methyl-pyrimidin-
5-brono-N-(cis-4-{

[ 6- ( diyiatiyd)eilniskyB-ureet hyl pyri mi di n-4- yl ] ani no}

cycl ohexyl )ni coti nam de; N-(cis-4- {

[ 6- (di met h;}’r[aﬁrﬂrﬁé-)h@&t%mm -y rimidin-giylaarin@desyplohexyl]-3-
cycl ohexKI ) - 4 fluoro-3-(trifluoronethyl)benzam de;

N- (ci Syt #ethy| ami no) - 2- met hyl pyri mi di n- 4-

RIS T S T
yI ] an},ﬂﬁ%noﬁxyﬁ@f%zlg 3-(trifluoronethoxy)benzani de;
E:SC I( (cj)lhgi; r%‘%gﬂ?’zrg@nz) a‘éfcmf ‘@%&Y‘ﬁ’?ﬂ& é’jthﬂ HHHBR4-yIamino)-

[ 6- ( diyerinBy AR g Met | pyr | m di -~ yl | ami no}
cycl ohexyl Ybenzani de; WO 2005/ 095357 PCT/ JP2005/ 006582

259 3-bromo-4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-
3-chl oro-4-fluoro-N-{cis-4- [(2 nmet hyl - 6- pyrrolidin-1-y
| pyri yﬂiauhmm)-dyclohexyl]-benzamlde
4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-3-trifluoromethyl-benzamide; 4
2-(3,5-bis-trifluoromethyl-phenyl)-N-[cis-4-(6-dimethylamino-2-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamidg;
~ N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3-fluoro-4-trifluoromethy 1-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3-trifluoromethoxy-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3-methoxy-benzamide;
4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclohexylmethyl]-benzamide;



yl ) am no] cycl ohexyl } benzam de; N-(cis-4-{

[ 6- (di met hyl am no) - 2- et hyl pyri m di n-4-yl ] am no}
woyelspasssyl ) - 3,4, 5-trifl uorobenzam de; ci s- N P8T/JP2005/006582

-chl oro-4-fl uorophenyl)-4- { [6-(dinmethyl am no) - 2-

met hyl pyri m di n-4-yl ] am no}5 cycl ohexanecar boxam de;

N-(cis-4- { [2-benzyl - dirfe thylamno)pyrlmdln 4-

Z! ]SaT no} 9\)’[%%594{] (%X&fmgth}%ammo methylf p|>ylljr10n{1 ?,_%{J grmng

[ 6- (dig N@ﬁlm b—tﬁ?cycﬁéfé%gyﬂeh%ngh ~4-yl] amino}- N (3,

4,5- t or op xanecar Boxam de;

N-(4- bromoﬂ,ﬁ 6L IRRROY é{4 lamino)-
[6- (di met hyl gmﬂo) X :Jﬁeg’? hy p@’?%‘%{rﬁm i) o)
cycl oRextexHmBRy1]- -4-trifluoromethyl-benzamide;

N- ( 4- br onp- 2, 6- di met hyl phenyl )-N-(ci's- 4- {

[ 6- (di met hykRiviae)didetipbmnb 2y by Ohyindddild Ashie)-
cycl ohexyl)thi ourea; N-(cis-4-{

[ 6- ( dicyatotayyimethpi)-B-rzetligdbbnzhmpydd; m di n- 4- yl ] am no}

cycl ohexyl )-N-(3,4,5-trimet hoxyphenyl )t hi ourea;

N- (ci s- 4- { NBis{4diorindtiylamino@)m2thyiegyinipdi gy yhardinn)-4 -

yl ] am no} cycl ohexyl) N-(2,4,6-tribronophenyl)thiourea;
5- br or?bclqihsrrqdme@yl&éﬁkﬁbﬂgdrq) bengeinitle;

[cis-4-(6-di met hyl am no-2-net hyl pyrim di n-4-

yl ani no) - ¢ C C@‘ﬁle& 11}1et rﬁl@o-Z -methyl-pyrimidin-4-ylamino)-

N- b | | oh [1-2, N, N
S g lmrﬂw%'lw&wzéﬂné%a?n"} e, et enet-
N- 4-
i nE);: ! iy N E)%EXE{HQI]‘OHQ'E N}féﬁn ?ﬁl‘ﬁwcarboxyhc acid [cis-4-(6-
Do A S Bty doylapino) syelohecymety gnide:
| L im e idi inp)-
1 a1 F‘ﬁ%’;%l%iﬁénitﬁ%m’mx% ko 2- e

t hyl - RydlotEkelinBthds- 3muam41ﬁ)arhypuﬁiz§mﬁzsy'] urea; WO
2005/ 095357 PCT/ JP2005/ 006582 260

N-[ ci s- 4- ( B~disae@hyhanhylaoma-2rmethylSuinfidinyl-ylgginby di n- 4
-yl am no) - cycl ohexyl]-3,4-d ifluoro-benzam de;
cyclohexylmethyl]-4-fluoro-benzamide;
3,4-dich10ro-N—[cis-4-(6-<iimethylamino—2-methyl—pyrimidin-4—ylamino)—
cyclohexylmethyl]-benzamide; v
4—bromo-N—[cis-4-(6-dimethylamino-2-methyl-pyrimidin—4—y]amino)—
cyclohexylmethyl]-benzamide;
N-[cis-4-(6-dimethylamino-2 -methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3,4-difluoro-benzamide;
3,5-dichloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-benzamide;
3-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]}-4-fluoro-benzamide;
N-[cis-4-(6-dimethylamino-2 -methyl-pyrimidin-4-ylamino)-

cyclohexylmethyl]-4-fluoro-3-methyl-benzamide; and



N-[ci s-4-(6-di net hyl am no-5-net hyl - pyrim
i di n-4-yl am no) - cycl ohexyl ] - 3,4-difluoro-benzam de;
WN—2[)&5V0953$7(6- di met hyl am no- 2- net hyl - pyri m di n- 2€yARI005006582

cycl ohexyl met hyl ] - 3, 5- bi s- Erl f1 uor omet hyl - benzani de;
and

)" oycr onexyT T e Tricy e B Cofilii By
h ' bl I hyd
goﬁvgtrégagﬁé*&fn% Nyb&%%gé 2orrgoaﬁdt accgrtrjlaag tng| aim 2

wherein: Rlg E%Hz{rﬁl%@erﬁ{léaﬂ (dede rglf%férsglg ql?drate te tfdreof,

-CO2Bn (Bn is a benzyl rou Sf'ected Trom

tdhe gr o8 &ﬁﬁb%h&héc@ﬂirﬁf RRidilsaectéd frdo theletdub@onsi@ig
(111b); y (i) hydr(l)get(r?c Cl-5 3 aCt yr&)lgubgit I't u?sel%méff

al kyl , Bn M (cisA st [dimettedanBo)- Nty lpylimidehect ed from
t he group consisting of Formnul ae (Iy (I'va), and

(1 Vb) ;¥llamine} @icloh&X3 eByHdiRbotbenzaaids; | ndependent ly
hydrogen or Cl.5 alkyl; and A and B are each

i ndependentH- Spua4-$[6F(girretlbdmﬂmo)-2(2biﬁylpymmdﬂ( @[yl@érﬁmo}cBalohexyl)
hal ogen, Cl1 5 alkyl, Cl.5 al koxy, -N(R2a)(R2b), or

het er M@ﬂwrobeﬂmd@él n R2a and R2b are each

i ndependent | y hydrogen Cl.5 al kyl, C1_5 alkyl

subst i t ut ed-derPdes [6@l@t@ﬂqwn0)s?uwsﬁlybmfélﬁlﬂb$~

car bocyclic ar 1 al kyl substituted by
heterc}%]??i‘f“ﬁcyc ¢ gafffgioﬁli’%ﬁarm‘ d%r “carbocyclic aryl; z1

substit uted %&%ﬂgﬁiﬁgﬁ% B YhipPp Heihrimian s
al kyl éhj%lgmﬁ/ fbﬁe)!” 988N hal ogen, or CL.5 alkyl; or

~R2 an to each other to forma ring and
aIRinZZ alncsj VO 2005/ 095 {éswpcwy% 5?80 ng%‘%ég'gg% Qi- $1 °
r epr es@ahmo} dybbhékydisntlotohtantnivhien L is selected from
the group consisting of Fornulae (II11), (Ills), and
(111b); or N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino}cyclohexyl)-3,4,5-trifluorobenzamide; |
5-br0mo—N—(cis~4-{[6-(di;nethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)nicotinamide; |
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-4-fluoro-3-(trifluoromethyl)benzamide;
N-(cis-4-{[6~(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)-3-(trifluoromethyl)benzamide;
N-(cis-4-{[ 6-(dimeth:ylamino)-2-methylpyrimidin-4-
ylJamino} cyclohexyl)-3-(trifluoromethoxy)benzamide;
3,5-dichloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)benzamide;
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

yllamino}cyclohexyl)benzamide;



(ii1) -C(OO when L is selected fromthe group

consisting of Formulae (IV), (IvVa), and (I1Vb); or a
woheosmassat i cal |y acceptabl e salt, hydrate, or PeODUPADE006582

thereof. 10. The conpound according to claim9

wherein: Rl represents: (|) hydrogen -CO2" Bu, or

-CQ2Bn (Bn is a benzyl gré®y) when L is selected from

hydr ogen. CEnBraH oLt ety er kol bisimidir
I df h
oot o deb 3 > e&LEre. nRs and RA hre
each hydr ON§bs-48 %Ef&ﬁn@lgglaﬁl k—l? d}ﬁhﬁcgiﬁﬁeﬁﬂ%%} gyclo%exyl)-

si ngl e bond or

het'er 9g¥alidtlorotthhgld R2a and R2b are each
|ndependently hydrogen or C1_5 alkyl; Zl is hydrogen,

CL_5 al kyl gis-ar(3GhioRo>- alﬂﬁ&s}ogmrgl) l?[sl(&nhmra 20r CL_S

alkyl; or R2 and Z2 are bonded to each ot her to form

ari ngetaﬂﬁynrlﬂamzé@yl]drﬁmbﬁ@clo@ﬂé@d&r’boﬂﬂﬁﬁﬂ@| n R6 is
hydrogen or C1_5 alkyl; and Y represents: (i) a

singl e bond- (mhér{[lber&yb@tcﬁméthﬁlaﬁthmyhhﬁdlg-moup
consisting of Fornula (111a); or (ii) -C(O O when L
is sejflhmi@ﬂqulm}tlhé-cglomjﬁﬂambérsamidg; of Formul a
(I'vVa); heterocyclyl is furyl, 1Hindolyl, norpholinyl,
oxazol yl , @ 63%@ @ynethylplymp%%metfpmnrimidiaylryllamino}-N-(3 4,5-
9H xant henyl WD 2005/ 095357 PCT/ JP2005/ 006582 262 or
a phariaeephendyrlohexapesatboramideal t | hydrate, or

RO L -4%@%&@%&%& E s "
SUbStﬂn&H{v E}q n%mFMﬂ%%néo}cP/]idixe substituted by

car bocyclifc ar ?ltut ed by

hal ogenat egl. ngolﬂﬂ%/@ ldknq t@r y%(l‘len{jlgs (0154 g‘ﬂgl&g’meﬁt%ﬁﬁlhé uf ed

by heter ocycl yl, tIrtut "'oge at ed
methylpyrimidin- 4-y1]amino}cyclohexyl)thlourea,

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)-V'-(3,4,5-trimethoxyphenyl)thiourea;
‘ N-(cis-4-{[6~(d imethylarhino)-2-methylpyrimidin-4—
ylJamino}cyclohexyl)-V'-(2,4,6-tribromophenyl)thiourea; |
5-bromo-furan-2-carboxylic acid [cis-4-(6-dimethylamino-2-methyl-
pyrimidin-4- ylamino)-cyclohexyl]-amide; ‘
N-[cis-4-(3,5-dimethoxy-benzylamino)-cyclohexyl]-2,N',N'-trimethyl-
pyrimidine-4,6-diamine;
N-[cis-4-(3-bromo-benzylamino)-cyclohexyl]-2,N',N'-trimethyl-
pyrimidine-4,6-diamine;
1-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-
(3-methoxy- phenyl)-urea;
1-(3,5-difluoro-phenyl)-3-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-

ylamino)- cyclohexyl]-urea;



heterocyclyl, C2_5 al kenyl, C2_5 al kynyl, or

-N(R2a) (R2b) ; wherein Rea and R2b are each
wonoespessdent | y hydrogen, CL.5 al kyl, or Cl1_5 alPkylP2005/006582

substituted by substituent(s) independently sel ected

fromthe group consisting of. -halogen, hydroxy,

carboxy, carbampyl, Cl.868l koxy, amno, C3_6

cycl oal kyl .CArhac i,c_aryl rhocycli.c.aryl . .
Sbst it ot Qi PERRTRERr Sy R BR B Ry L aminae
from up lsting.of: halogen, Cl1_5 alKkyl,

ClL 5 P@%%gﬁ%%lﬁ@ﬂgﬁokﬂlzsdg%titut ed by halogen, Cl1 5
al koxy subgti:tuted: r Qs SORPNH2 . o )
net or soycl 1 A GdrmnBh 83 dnerdlby P g o) cyclohexy)
substj i y@mbbdinidndigpendent |y sel ected fromthe group
consi sting of: WO 2005/ 095357 PCT/ JP2005/ 006582 263

- - hal ogen, N-[cisd-(& dhdiilaminE-rBetB 1 59N Midif=d-y RnfhdsY
substituted by (ﬁal ogehr?l, and Cl?%l&)gl koxy g%bstést ut ed

by hadyolgksxylmethgt PR WS- triCludbbthy Cednbasielahe aryl
substituted by substituent(s)
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethy1]-4-trifluoromethoxy-benzamide;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
9. The compound according to claim 2 wherein:
R; represents:
6)) hydrogen, -CO,'Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formulae (I1I), (Illa), and
(111b); or
(ii) hydrégen, Ci.s alkyl, substituted Cy_s alkyl, Bn, or substituted Bn
when L is selected from the group consistiﬁg of Formulae (IV),
(IVa), and (IVb);~ 4
wherein R; and Ry are each independently hydrogen or Cy_s alkyl; and A
and B are each independently a single bond, -CH,-, or -(CH;),-;
R; is halogen, C.s alkyl, C;_s alkoxy, -N(RZa)(R?_b), or heterocyclyl;
wherein Ry, and Ry, are each independently hydrogen, C,_5 alkyl, C,_s alkyl
substituted by hydroxy, C,.s alkyl substituted by carbocyclic aryl, C,.s
alkyl substituted by heterocyclyl, Cs¢ cycloalkyl, or carbocyclic aryl;
Z, is hydrogen, halogen, C,.s alkyl, C,.s alkyl substituted by halogen, C.s
alkoxy, or C, alkylthio; Z; is hydrogen, halogen, or Cy_s alkyl; or
R; and Z, are bonded to each other to form a ring and -R,-Z;,- is —NRg-
CH=CH-; wherein R is hydrogen or Cys alkyl;

and



i ndependently selected fromthe group consisting of:

hal ogen, C1 5 alkyl, C1_5 alkoxy, -Cl-5 alkyl
weubwstwsast ed by hal ogen, and Cl1.5 al koxy subspCTupPmds/006582

by hal ogen, heterocyclyl, or heterocyclyl substituted

by substituent(s) independently selected fromthe

group consisting of -halogéh, -C-5 alkyl, -C-5

al koxy, CL,5 alkyl substituted by hal ogen, and C1_5

al koxy sub FﬂFﬁFéﬁ by hal ogen; or a pharmaceutically

accept abl e.ssalt, .hydrate.. or, sol.vate thereof. 12, Th
conpound glc) cordf F’fagl (%O%(f‘g}ferrhllli S%%rcgff%" g §8‘i’séstff‘%%‘e
fromthe group IS fo (HhaCl-10 al kyl, and
Cl-10 al kyl subgﬁ{‘hﬁﬁe3%1)@1@u%’§‘t((¥ltb&’e°ﬁt (s)

i ndependenf;ly s Qi(@%-e\ghenfL\r/%%zl%%% 18(%@ kéjg?g?&:'ﬂ%br?sﬁéuﬂg off-

hal ogen, 'hydroxy, ~ oxo,

PCT/ JP2005/ 0065B2mub4rv)GvD, alde@ry, CL_5 al koxy
substituted by carbocscpﬁ%m?ryl& %5_5

al kyl car by lghéimactuticBilyadckaprabiedal Mtate, Glsobvate thereof.
al koxycarbonyl substituted by carbocyclic aryl,

1®ar batheabinpowatdydcootiting enclaimar Whgyial i ¢ ar yl oxy
substituted by substituent(s) independently
R; represents:
(i) hydrogen, -CO,Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formula (IIIa); or
(i) hydrogen, C,.s alkyl, substituted C;_s alkyl, Bn, or substituted Bn
whenLis selected frorﬁ the group consisting of Formula’ (IVa);
wherein R; and R4 are each hydrogen; and A and B are each independently
a single bond or -CH,-;
Ry is -N(R2.)(Rap) or heterocyclyl; wherein Ry, and Ry, are each
independently hydrogen or C_s alkyl;
Z, is hydrogen, Cs alkyl, or Cy_s alkylthio; Z, is hydrogen or C,.5 alkyl; or
R, and Z; are bonded to each other to form a ring énd -Ry-Z5~ is —NRg-
CH=CH-; wherein R is hydrogen or C.s alkyl;
and
Y represents:
() a single bond when L is selected from the group consisting of
Formula (IIIa); or

(i) -C(O)O- when L is selected from the group consisting of Formula

(Iva);

heterocyclyl is furyl, 1 H-indolyl, morpholinyl, oxazolyl, piperidyl,

pyridyl, pyrrolidyl, or 9H-xanthenyl,



sel ected fromthe group consisting of --hal ogen,

nitro, Cl1 5 alkyl, and C1_5 al kyl substituted by oxo,
wboebt@rosdsel yl oxy, heterocycl yl oxy substituted BYTER2085/006582

al kyl, nono-carbocyclic arylam no, di-carbocyclic

aryl am no, carbocyclic arélsulfonylanino, car bocyclic

aryl sul fonyl ami no substit&féd by CL 5 alkyl, C1 5

ot e BTN SRR
Sl e Rio R APEAER, b WRRHEC SR @R, ( oy
carbocycl ig, apyl ﬁ%fs%m{ut@%?{g%,@é gn&¥MLsQi91§ o s

heterocyclyﬁthio, eterocyc I'0 substitute

al kyl, %@o&%&ﬂcgﬁjl,l@ls al ﬁgﬁ%@%%ggenated carbocyclic aryl, C;.
PCT/ JP2005/ 006582 265~ ' C3. 6 cycl oal kenyl ,

car bocycl ylalkyl sastiaeed & Kbte®uRF1 ¢ Ut 1 QbstiediedbhdieéNated

carbocyclic aryl, and carbocyclic aryl substituted by
subst i t uentetadcytipt] Epesdant, |0y ;s alkehyd,dr (R, )@R){ Wierdk RYAnd

consisting of: halogen, "nitro,
Ry, are each independently hydrogen,
Cis alkyl, or Cy_s alkyl substituted by substituent(s) independently selected
from the group consisting of’
halogen,
*hydroxy,
scarboxy,
scarbamoyl,
«C,.s alkoxy,
*amino,
*C; cycloalkyl,
ecarbocyclic ar'yl;
scarbogyclic aryl substituted by substituenf(s) independently
selected from the group consisting of:
eshalogen,
»C 5 alkyl,
*C,_s alkoxy,
*+C,.s alkyl substituted by halogen,
+«C;s alkoxy substituted by halogen, and
«-SO,NH,,
sheterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:



Cl1.5 alkyl, and C.5 al kyl substituted by
substituent(s) independently selected fromthe group

woanssiwsismg of . ... hal ogen, carbocyclic aryl, pamdprP2005/006582
het erocyclyl, "Cl1_5 al koxy, "Cl 5 al koxy substituted
by hal ogen, Cl1_5 al koxy substituted by carbocyclic
aryl, carbocyclic aronx%63 nono- car bocyclic
arylantnocarbonyl an 'nono- car bocyclic
aryl ani nocar bonyl sub%?¥ft ed by substituent(s)
sel ected fromthe grQ§P 9§ﬁ3|st|ng of : ...hal ogen, .
... CL 5 alkyl, . koxy, and ... Cl 5 al koxy
substituted by halogag1 carbocycllc
aryl am nocar bony!l |-carbocycllc

aryl ani nocar bony| - subel] di ShbstiredHyRgbdsil ()
sel ected fromthe group consisting oOf 2005/ 095357

PCT/ JP2005/ 006582 25@15£ﬁd?gﬁﬁynumdbym§m§§ al kyl ,
Cl 5 al koxy, and ... Cl1_5 al koxy substi t ut ed by

hal ogen,  datbobyddic kil tcaibocycGt a1 aibkttited bwsubsthednt(k)ut ed
by halogen ClL 5 al kyl sul fonyl, carbocyclic aryl, and
het er ocyclipdlependently selected from the group consisting of*
*halogen, A
*Cy.s alkyl,
«Cy.s alkoxy,
*C .5 alkyl substituted by halogen, and
*C.5 alkoxy substituted by halogen,
heterocyclyl, or heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
halogen,
*Cy5 alkyl,
*C,.s alkoxy,
*C.s alkyl substituted by halogen, and
*C;.s alkoxy substituted by halogen;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
12. The compound according to claim 11 wherein R; is selected from the group
consisting of:
(D Ci.10 alkyl, and
Ci.10 alkyl substituted by substituent(s) independently selected
from the group consisting of:
halogen,
*hydroxy,

*0X0,



het erocycl yl, and heterocyclyl substituted by

substituent(s) independently selected fromthe group
woansiwsismg of : Cl_s al kyl, Cl _s al koxy, Cl_5prairkp0gs5/006582

substituted by carbocyclic aryl, carbocyclic aryl,

and carbocyclic aryl substituted by hal ogen, (ii)

C2 5 al kenyl, and C2_5 al KAyl substituted by

substituent (s) updgggndently selected fromthe group

consi sting of: caPBd€yelic aryl, and carbocyclic aryl

substituted by bst i t s) ,l.hdependent,y sel ected
fromthe group ?dﬁéllkg%(fsﬁ%gt({)t t%c-i t’%ﬂrl?o&' cGLC-"IEyrlfal ogen,

"-Cl-5 alkyl, C}5 ituted by hal ogen, Cl1_5
al koxy, and WO Jz%éé‘%gé‘%g@”‘g@mpzoos/ 006582 267 Cl 5
al koxy substitukggamxxgghggﬁn, (ii1) C3_6 cycloal kyl,
and C3_6 cycl oal kyl substituted by substituent(s)

i ndependent |y  &gl;akb@iafboRMsiiiBuei®yRab &y SlicSdriing of .
Cl1 5 alkyl, C1-5 alkyl substituted by carbocyclic

aryl, carbocycidatboayclit agidagmsdanm no, and carbocyclic
aryl, (iv) carbocyclyl, and carbocyclyl substituted by
nitro, scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
«shalogen,
eenitro,
*+C,.s alkyl, and
++C,.s alkyl substituted by oxo,
<heterocyclyloxy,
;heterocyclyloxy substituted by Cy_s alkyl,
*mono-carbocyclic arylamino, |
«di-carbocyclic arylamino,
«carbocyclic aryl‘sulfonylamino,
scarbocyclic arylsulfonylamino substituted by Cy.s alkyl,
*C,_5 alkylthio,
*C,.s alkylthio substituted by carbocyclic aryl,
scarbocyclic arylthio,
scarbocyclic arylthio substituted by halogen,
carbocyclic arylthio substituted by C,.s alkyl,
carbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by halogen,
sheterocyclylthio,
sheterocyclylthio substituted by C;.s alkyl,

*C;.6 cycloalkyl,



(v) carbocyclic aryl, and carbocyclic aryl substituted

by substituent(s) independently selected fromthe
wgnroespossnsi sti ng of : - hal ogen, cyano, nitroPCTAR2095/006582

al kyl, and C1_9 al kyl substituted by, substituent(s)

i ndependently selected fromthe group consisting of

--hal ogen, o0xo0, nono-carbBd¥clic aryl ani nocarbonyl,

di - carbocyclic aﬁylanb &caﬁbonyl nono- car bocyclic

aryl ani nocar bony* @698t tt"ed by C1 5 al koxy,

di - carbocyclic aéxéan1n€carbonyl substituted by Cl_5

al koxy, carbocycli oxy, WD 2005/095357

ESI@%E&SP?Q°2?§F%fb%§?ﬂ°sﬁﬁﬁﬁﬁ% s Bhent (5)
i ndependent |y se&§&kzgm bﬂ@hﬁhe group consisting of -
hal ogen, and ... Cl1.5 al kyl

substituted by h@dr&ﬁ:?cﬂlc arﬁ%ﬁ&ﬁﬁﬁéﬁ%}«)ﬁhbsnt@ s) mdependentl
het erocycl yl substituted by C1 5 al kyl, %

Cl_7 al koxy, Cl_s@le@é&ﬁéﬁﬁtk&%b&lplcbhﬂiéﬁﬂgbﬁ’ hal Ogen

*shalogen,
eenitro,
+C.5 alkyl, and
+«C .5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
ssecarbocyclic aryl, and
sesheterocyclyl,
*«C,.s alkoxy,
++C,s alkoxy substituted by halogén,
*+C,s alkoxy substituted by carbocyclic aryl,
. sscarbocyclic aryloxy,
*smono-carbocyclic arylaminocarbonyl, and
ssmono-carbocyclic arylaminogarbonyl substituted by
substituent(s) selected from the group consisting of:
esshalogen, .
eoeC, 5 alkyl,
*++C, 5 alkoxy, and
*++C,.s alkoxy substituted by halogén,
ssdi-carbocyclic arylaminocarbonyl, and
ssdi-carbocyclic arylaminocarbonyl! substituted by

substituent(s) selected from the group consisting of;



Cl_7 al koxy substituted by carbocyclic aryl, C3_6

cycl oal koxy, carbocyclic aryloxy, and carbocyclic
wanyisgry3ssubsti t ut ed by substituent(s) i ndepengemirPy005/006582

sel ected fromthe group’ consisting of: --hal ogen,

nitro, and Cl_5 al koxy heterocycl yl oxy, and

het erocycl yl oxy substitut &Pty substituent(s)

i ndependently selected fromthe group consisting of.

--hal ogen, Cl 5 alkyl, and'®98% alkyl substituted by

hal ogen, C1_5 alkoxycarbqnél,l'qono-Cl.S

al kyl am nocar bonyl, di-Cl_ 1'Salaflls\:’g/’lam'nocarbonyl,. WO

2005/ 095357 PCT/ JP2005/ 00582 ' yono-CLl_5

al kyl ani nocar bonyl substitu?éﬁﬂéggﬁg?gocyclic aryl ,

di -C1_5 al kyl am nocar bonyl,..g -5b§ll§3xg‘§£l%gtu@§ﬂ b9%519§’é};}’0| iC

aryl, 'nono-carbocyclic arylam ndocarbonyl,

di - carbocyclic arylanknggmgmg&yl, nono- car bocyclic
aryl am nocar bonyl substituted by Cl1.5 al kyl,

di - carbocyclic arylanknggmymﬁ@mmgﬁuﬁgbyhgggq,by ClL 5

al kyl, 'nono-Cl_5 al kylamno, di-Cl_5 al kyl am no,
C1_5 al kylthio, CI1_5-etkylkykultonglibstituted by hal ogen
Cl1 5 al kyl sul fonyl, carbocyclic aryl, and
sscarbocyclic aryl, and
*sheterocyclyl,
*heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
(s alkyl,
*«C,.5 alkoxy,
*+C,_5 alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryl, and |
°-carb0c;/clic aryl substituted by haiogen,
(i) C,.5 alkenyl, and
C,.s alkenyl substituted by substituent(s) independently selected
from the group consisting of:
carbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
enitro,
*shalogen,
o«Cys alkyl,
*«C,.5 alkyl substituted by halogen,

*C;s alkoxy, and .



carbocyclic aryl substituted by substituent(s)

i ndependently selected fromthe group consisting of
wo-20ls/085a kyl , and -Cl _7 al kyl substituted by Rkairagens/006582

(vi) heterocyclyl, and heterocyclyl substituted by

substituent (s) |ndependentl% sel ect ed fron1the group

consi sting of -hal ogen, 5 alkyl, and 'Cl1_5 al kyl

substituted by substitue ntI sel ected
frog1the|group Eon5|s%; ak§9%uaﬂgfgégﬁﬁt t ? b

car bocycl i ry arbpcyclic aryl substituted by
hal ogen, 8“13 F‘%‘%’ f"ra&l?/ &nd. WD 2005/ 095357

PCT/ JP2005/ 006582 géloglggleshﬁsmﬁé’ y%llbs?g}@?r %Ed&% dabv

substituent(s) i hid el’ecte e grgup

consi sting of sRal.aQ&m the rou&ggn'élstﬁ{g@fj and C1_5
al kyl substituted by halogen Cl_ alkoxy C, 5

al kylthio, carhoguadic arylthio, Cl1_5 al kyl sul fonyl ,
carbocyclic aryl sul fonyl, carbocyclic arylsul fonyl
substituted by kcalsagg@nsubstmédasgcqaﬂioby‘clnawl sul fonyl

substituted by C1_5 alkyl, Cl1 5 al koxycarbonyl,
scarbocyclic arylcarbonylamino, and
carbocyclic aryl,
(iv)  carbocyclyl, and
carbocyclyl substituted by nitro,
. W) carbocyclic aryl, and

carbocyclic aryl substituted by substituent(s) independently

selected from the group consisting of:

*halogen,

scyano,

*nitro,

*Cy alkyl, and ’

*Cio e}lkyl substituted by substituent(s) independently selected

from the group consisting of:
sshalogen,
**0X0,
ssmono-carbocyclic arylaminocarbonyl,
ssdi-carbocyclic arylaminocarbonyl,
semono-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy,
sedi-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy,

scarbocyclic aryloxy,



carbocyclic aryl, and carbocyclic aryl substituted by
substituent(s) independently selected fromthe group
woansiwsismg of hal ogen, nitro, and C1_5 al kyPCT/JP2005/006582
het erocycl yl, and heterocyclyl substituted by
substituent (s) independently selected fromthe group
consi sting of --halogen, 2@ s alkyl, and C1_5 al kyl
substituted by hal ogen;, wherein carbocyclic aryl is
hoRYclis g

phenyl, naphthyl, or &h f#HY5 2%Car bocycl yl is

1- oxo- i ndanyl , 9Hf| . 9:0%0-f] |.
2005/ 095357 PCT/ JP2008 Svk a1 Fhificysd by 5%%%%\1‘/@ ,

Cfl -9-ylidene,. | - acychyl
s 15 54t ot anydr BUBERR R TRRR sl L RARYELY

1,2, 3-triazolyl, 1,3-diox9%55%%ndolyl,,1H—indo|y|,
0

1H pyrralyl, 2,3- dihydro-I-o0Xo’isoindolyl,

2, 3-di hydro-benzo[ |, 4] di axid)yhikyi24kda benzopyranyl,

2- 0x0- benzopyranyl, 2-oxo-pyrrolidinyl, 4-oxo-
benzopyranyl, 9H xant henydsc, bemaalidstiahed wxalogén,
benzo[ 2, |, 3] oxadi azol yl , - benzo?l,Z,S]oxadiazolyl,
benzo[ b] t hi enyl, f ursfeterbcsolyhaaed yl, norphol i nyl

oxazol yl, pyrazolyl, pyridyl, pyrimdyl, pyrrolidyl,
qui nol yl , qui noxal yl shetardviyalgbdupstituted byt Grisedkyl,; hal ogen
is fluoro, chloro, brono, or iodo; or a

phar maceut i cal | 2aglsegtabl e salt, hydrate, or solvate
thereof. 13. The conpound according to claim 12
wherein: R2 is €17 8kafkyl substituted by carbocyclic

aryl, CL 5 al kyl_ substitut.ed al ogenat ed
car bocyclic aryl-}”7 %&J‘?Xg SH‘P%‘W”@%B@P’ET%t ed by
ooyl 1. B AL ) coenat
*Cs.¢ cycloalkoxy,
scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of: |
--haloge'n;
. eenjtro, and
*C,5 alkoxy
*heterocyclyloxy, and .
heterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
**C.s alkyl, and
*«C.s alkyl substituted by halogen,
*C,.s alkoxycarbonyl,
*mono-C;.s alkylaminocarbonyl,

«di-C.s alkylaminocarbonyl,.



carbocyclic aryl by hal ogen, heterocyclyl,

heterocyclyl by hal ogen, or - N(R2a)(R2b); wherein Rea
wanoskRafssar e each i ndependently hydrogen, Cl_5PCalaR3y5/006582

Cl1 5 al kyl substituted by hydroxy, or Cl1_5 al kyl

substituted by halaogen; L is Fornula (llla); wherein

R3 and R4 are each indeped@®ntly hydrogen or Cl1.5

S o A o a2 O TR, 6 A8 5.
i nd dently hyd hal 1. Lkyl, Cl1.5
rdependent| . by caggy M gasty S Bty Sy

di-Cl1 5 alk ' : d IS - -, -C(O NR5-,
f)E:( SI) NR5- gr YJ )C%?cyﬁﬁg?%gﬁknagar% ydr ogén) or

Cl_5 alkyl; and-dmairﬁoc%eliéﬂaryé%}ﬁi&é%rb%nﬁds not -(CH)m

provi ded that either Re i's” hydrogen; WO

2005/ 095357 PCTinbREQABELROSAambearny Psubstituted by Cy.s alkyl,
pharmaceutically acceptable salt, hydrate, or solvate

thereof. 14. Taec£RUEPaILey1akiaedationd shitdtifked bPCL 3 alkyl
wherein RL is selected fromthe group consisting of

(i) Cl1_5 al kyl <siohsi0,t skgaming, substit uent (s)

i ndependly selected from the group consisting of:
hydr oxy, car bodi€|.4 akydamyihe, car bocyclic aryl
substituted by hal ogen, and carbocyclic aryl
substituted by ‘%abddihared C1.5 al kyl, (ii)
carbocyclic aryl, and carbocyclic aryl substituted by
substituent (s) Tno@lpdidn spbstntedbsetplostt.om t he group

consi sti.ng of: -hal oge cyano, C1 5 alkyl, -Cl1L 5
al kyl substitut" dSﬂgﬂﬂaﬁﬁﬁen,

carbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting éf:
««C; alkyl, and
*«C,; alkyl substituted by halogen,
(vi)  heterocyclyl, and
héterocyclyl substituted by substituent(s) i.ndependently selected
from the group consisting of:
*halogen,
*Cy.s alkyl, and
*C,.5 alkyl substituted by substituent(s) independently selected
from the group consisting of:
sshalogen,
**0X0,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by halogen,

ssheterocyclyl, and.



Cl1_5 al koxy, and Cl1_5 al koxy substituted by hal ogen,
(ii1) heterocyclyl, and heterocyclyl substituted by
woab@agesms7R2 is Cl -5 al kyl substituted by car becyaP1005/006582
aryl or -N(R2a) (R2b); wherein R2a and R2b are each
i ndependently hydrogen or C1_5 alkyl; L is Formula
(I'11a); wherein R3 and R&ZH e each hydrogen; and A and
B are each a single pond, nd Z4 are each _.
i ndependent |y hydr ogﬁﬁﬁter@i’i@sﬁgw‘i’t?d Wbsrﬁlgs-tttiiej‘gs)di‘q?%“de“ﬂy
amno, or di-Cl_5 alk I@F‘u no, and V\DéOOS/'OQSSS?
PCT/ JP2005/ 006582 27754 {19m the gpup. copgistingof;
carbocyclic aryl is pheny.l.;halo eterocyclyl is furyl or
pyridyl; halogen is fluoro, f oro, or brono; or a
phar maceutical |l y accept ab), 1§Qiﬁ<§/l’a ydrate, or solvate
-thereof. 15. The conpound accofding to claim 14
wherein Rl is selected fraom 1 RRyIGiOMRiedRNSIoaEd, NY Of
carbocyclic aryl, and carbocyclic aryl sdbstituted by
substituent(s) ioderendl y selected fromthe group
consi sting of -halogen, <cyano, and Cl1 5 al koxy; Z3
i s hydrogen whedt, Zdikjighid;l 5 al kyl; or Z3 is Cl_5
al kyl, mono-C1.5 al kyl am no, or di-Cl_5 al kyl am no
when Z4 is hydregéocyclirargthphar maceuti cal |y accept abl e
salt, hydrate, or solvate thereof. 16. The conpound
accordi ng to cl%iselkylsdfoadt ed fromthe group
consisting of: 3-chloro-N-(cis-4-{
[ 2- (di nethyl am KePowehifearrsuliopyli mi di i n- 4

ecarbocyclic arylsulfonyl substituted by halogen,
scarbocyclic arylsulfonyl substituted by C_s alkyl,
*C,.s alkoxycarbonyl,
carbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:

sshalogen,

. eenitro, and

*C .5 alkyl,
sheterocyclyl, and
*heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:

s«halogen,

**Cy5 alkyl, and

+«C s alkyl substituted by halogen;

wherein carbocyclic aryl is phenyl, naphthyl, or anthranyl;

carbocyclyl is 1-oxo-indanyl, 9H-fluorenyl, 9-oxo-fluorenyl,



yl]Jam no } cycl ohexyl)-4-fl uorobenzam de; N-(cis-4-{
[ 2- (di met hyl am no) - 6- met hyl pyri m di n- 4-

wol2p@mosssy cycl ohexyl ) - 3, 4-di f |1 uorobenzam de;  PCT/JP2005/006582
N-[ci s-4-(2-di net hyl am no-5-nethyl -pyrimdin-4-ylamin
0) - cycl ohexyl] 3- met hoxy- benzam de; N-[cis-4-(2-d
i met hyl ami no- 5- et hyl - pyrd i di n- 4-yl ami n

Nicle Zh?%%éqm' s RS TRne ngT F A 4- 1 i n
0) - cycl ohexyl ] - % ‘335‘ B fluoro “?))ﬂ qeln;%itﬁl.ea. 1
2005/ 095357 PCEFFISHTE D g%é‘ strapspgro-souinolyt £, 23 hisdiacoty,

[22”2 ?”4f '( HHL3- BRIAN 133 b K682 1 EAR R A-ByeBSi D 3-

di met hyI ang;RAroor-HRL 1@3111&0@9’1% mdﬁt&ﬂo%eﬁfﬂoﬂrﬂ]@lgkmﬁ}’f]]{ ohexyl

]amd

4- cyano- N-efiop 3rr4n>ﬁ2z(siaom°eh£ab&ammm§> -p¥Rlo¥ihy Py bkdT di n-4

-y I anino) cycl ohexyl |- benzam de;
4- chl or 0- Neh#obgprardhl, (52 infRh1ybed Oﬁn \9TdRox 681, BitlzoRyI I ] abiafblyl .

4-yl am no) - cycl ohexyl]-benzam

N-[cis-4- (bZ%nzd»[m5]byddwblppb5rzﬁ[ﬂb]th1yhy¢ﬁyﬂyl liosdd 20ty myorshivtima
).-cycl ohexyl ]- 3-ethyl -benzam de;

N-[ ci s- 4- (Razdiyipeptytagdlaipyraly] pymxnidyl, pyyatidyli ghiimpivl; guirssalplo
) -cycl ohexyl ]- 3, 4-difl uoro-benzam de;

5- br ono- l\l—tglélobdmﬁﬂemﬂ met hyl am no- 5- net hyl - pyri m

i din-4-ylam no% cycl ohexylé ni cot i nam de;

5- br ono- f ur an- 2eleggnpoiiare.chigeg, fromo, or iodo;

EELE |
5. | 5- met hyl - pyri ni

13 >, TRE SRacind &Rt SGo il LR 00 o e vl -pyrim

N- 4-

: dl[ (r:1l Z yl g%nlﬂg %glggiﬁ@%ﬁgdﬁ)j%égwlﬁ%% dg]éalk)él su%stltuted by

izasn?’ng g' Srrrngo%ér{a{_ekl QArBeE L IYdry PO &Yy sdb'étﬁtﬁtb@bﬁﬁegxgocglhmet y
pyrimdin aﬂqyyiuiBEHtﬁt@d biEbHtd gehatleleradydyidémbodyaratyan de;
carbocyclic aryl by halogen, heterocyclyl, heterocyc;lyl by halogen, or -
N(R22)(Rap); wherein R, and Ry, are each independently hydrogen, C,.s
alkyl, C,.s alkyl substituted by hydroxy, or C.s alkyl substituted by
halaogen;
L is Formula (Illa); wherein R; and R, are each jndependently hydrogen ox
Cis alkyl; and A and B are each independently a single bond, -CHa-, or -
(CHy)x;
Z3 and Z, are each independently hydrogen, halogen, C,_s alkyl, C,.s alkyl
substituted by halogen, mono-C,.s alkyl amino, or di-C,.s alkyl amino;
and
Y is -C(0)-, -C(O)NRs-, -C(S)NRs-, or -(CH,),-; wherein Rs is hydrogen
or Cs alkyl; and mis 0, 1, or 2; Y is not -(CH,),,- provided that either Ry,

or Ry, is hydrogen;



2- (4- brono- phenyl)-N-[cis-4-(2-di met hyl am no- 5- net hyl -
pyrimdin-4 ylam no)-cycl ohexyl ] -2- hydroxy-acet am de;
wORpasims3s7 ( 2- di met hyl ami no- 5- et hyl - pyri m di n- 2€yARI005/006582
i no) -cycl ohexyl ]- 3, 5-di et hoxy-benzam de;
3- brono- N-[ci s-4-(2-di rrezjyl anm no- 5- et hyl - pyri m di n-4
-yI amino)- cyc | ohexyl ] 242 | uor o- benzam i de;
N-[cis-4- (2 dj

) - cycl ohe&ﬁfhar@acé’g C(SI!B{/ mbg???aﬁ)é?y d%%r 9B Va(tﬁfgeo‘

RCT/ 582 .

& o ST TR B b yresTm e n

) cy - trifluoronethyl-benzam de;
cfcégm%%bdl met hyl am no- 6- et hyl - pyri m di n- 4-yl am no

c cl ohe [ I
)2 2yd| fl uor o- becﬁg glE( Sg?%ll[d(t){? H['&%&%F%%;(@I@% ﬁg'sgl@oted from

[cis-4-(2- the group consnstmg of:
di met hyl am no- 6- net hyl - pyri'nmi di n- 4-yl ani no) - cycl ohexy
I ] am de -h drox
4-chloro-N-[ci s- 4 (2 di met hyl am no- 6- net hyl - pyri
m di n- 4-yl am nedarexgdlicherkyl | - benzam de;
N-[ ci s-4-(2-di met hyl am no- 6- et hyl - pyri m di n-4-yl am no
) - cycl ohexyl ] - @ulwicyolicalyd mibatitiigé by halogen, and
N-[ ci s-4-(2-dinet hyl am no-6- et hyl - pyri m di n-4-yl am no
) cycl ohexyl ] - -@rbpsydligiarytheubstifiied by halogenated Cy5 alkyl,
- br ono- N-[CI s-4- (2-di net hyl am no- 6- net hyl - pyri m di n-4
-yI ani no) -(ikyclcaiesysliq anh 8tk i nani de;

FC Ib; ° er ( f2 u :j Iaﬂefcﬁ%a 4 Ef%%ylgs%h%ﬂjﬁﬂ by substituent(s) independly selected

pyri m di n-4-yl cl ohex am de;
3, 5-di br ono- I\I-%g’]lmstg%lgrfg %Dnsmf'?/%y*am no- 6- net hyl - pyrimd

i n-4-yl am no) - %ﬁhexyl ] - benzam de;

N-[cis-4-(2- di met ‘am no- 6- net hyl - pyrirridin 4-yl am no
) -cycl ohexyl ] - .3ng4 hoxy-benzam de; 2-(3,5-b
is-trifluoronethyl-phenyl)-N[cis-4-(2-dim

et hyl am no- 6- mechydikyl,

am no

*Cy.5 alkyl substituted by halogen,

*Cy5 alkoxy, an’d~

*C,_s alkoxy substituted by halogen,
(i)  heterocyclyl, and

heterocyclyl substituted by halogen;

R; is Ci.s alkyl substituted by carbocyclic aryl or -N(R3,)(Rab); wherein Rz,
and Ry, are each independently hydrogen or C,.s5 alkyl;

L is Formula (Ilfa); wherein R; and Ry are each hydrogen; and A and B are
each a single bond;

Z3 and Z, are each independently hydrogen, C,.s alkyl, mono-C,_s alkyl
amino, or di-C;_s alkyl amino;

and



pyri m di n-4-yl am no) - cycl ohexyl ] - 2- hydr oxy- acet am de;
2- (4-brono- phenyl )-N-[cis-4-(2-di met hyl am no- 6- net hyl -
woyoosmosisn- 4 yl am no) - cycl ohexyl ] - 2- hydr oxy- aceCagpPzes/006582

N-[ci s-4-(2-di net hyl am no- 6- net hyl - pyri m di n-4-yl am
i no) - cycl ohexyl ]- 3, 5-di et hoxy-benzam de; and
3- bronp- N-[ ci s- 4- (2- di methdd ani no- 6- net hyl - pyri
m di n- 4-ylam g@ cycl ohexyl ] -4-fl uoro-benzam de; WO
2005/ 095357 °PcY)FP2005/ 006582 276 or a
phar maceut j.cal ceptable,salt, hydrate, or solvate
t.her eof . %@%l%aé&%%cﬁgzggngpg%ngbﬂ ding to claim1l
sel ected f : i.sting of:
3-chl or o- I\}If-re @c&&@n?f@%ﬁﬁ@% hyl am no) pyr i
m di n- 4- I L0 RuGY ShRIE Y bibino# - | uOr obenzami de;
N-(cis-4-f [2,6-bis(di met’hyl am ho) pyri mi di
n-4-yl] amdaegh&ms&eqh&ny hdceptatle st fyldktRs, OPRRERMER O,
N-(cis-4-{ [2-benzyl-6-(dinethylam no)pyri m din-4-
1y] ] arihe edmpaual adeexidolto kbl OwRerdn R| 4@sleharzaditiesroup
3,4-dichloro-N[cis-4-(2-di methyl am no-6-rnethyl-pyrim
i di n-cdnspdtiagbfro) - cycl ohexyl ] - benzam de;
4-cyano- N-[ ci s-4-(2-di met hyl am no- 6- net hyl - pyri m di n-4
-yl am no) - cyclcetbexyglit ageambm de;
N-[cis-4-(2-di met hyl am no-6-net hyl - pyrim
i di n-4-yl am no)cabgeichihaxlupstingedbyditestion(s) ndepardlyieslected
3-ch
| or o- N-[ ci s- 4- (EnHthEEToHY PRNSITIE - net hyl - pyri ni di n- 4-y|
am no) - cycl Oh,e;é%ijll%;_ 5-fl uor o- benzam de;
N-[cis-4-(2-di Pani no- 5- net hyl - pyrim
i di n-4-yl ami no),- %Xglaogexyl ]- 3, 5-dinet hoxy-benzam de;
3, 4- di chl or o- N TE1'$"4% (2 di net hyl ami no- 5- net hyl - pyri m
di n- 4-yl am no) -,~C exyl ] -benzam de;
N-[ ci s-4-(2-di rrg{%a?/l%og‘ i no-5-net hyl -pyrim
i di n-4-yl am no) - cycl ohexyl ]- 3, 4-di et hoxy- benzam de;
and

Z3 is hydrogen when Z, is Cy_s alkyl; or Z; is C_s alkyl, mono-Cy_;5 alkyl

amino, or di-C,_s alkyl amino when Z, is hydrogen;
or a pharmaceutically acc;ptable salt, hydrate, or solvate thereof.
16. The compound according to claim 1 selected from the group corsisting of:
3-chloro-N-(cis-4-{[2-(dimethylamino)-6-methylpyrimidin-4-
yllamino}cyclohexyl)-4-fluorobenzamide; .
N-~(cis-4-{[2-(dimethylamino)-6-methylpyrimidin-4-
yl]amino}cyclohexyl)-3,4-difluorobenzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamin o)-cyclohexyl]-
3-methoxy-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamin ©)-cyclohexyl]-
3- trifluoromethyl-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamin o)-cyclohexyl]-

3,5-bis-trifluoromethyl-benzamide;



3-chloro-N-[cis-4-(2-di net hyl am no-5-net hyl - pyri m di n-

4-ylamino)- cycl ohexyl]-5-fluoro-benzam de; or a
woheosmassat i cal |y acceptabl e salt, hydrate, or PeODUPADE006582

t hereof. 18. The compound according to claim11l

wherein: Rl is selected from hydrogen, -CO2 Bu, or

-CO2Bn (Bn is a benzyl grlofp): R2 is Cl1_5 al kyl

. oidp)
Eﬂlﬁii [ ?22-*%%3‘1Ca%%%?é?%é}%&ﬁ%ﬂséﬁ%ﬁ?e%?,%%s%z 277
: ' Cl [
by narBenifGE el i vilhepe Rt Rt | °

hal ogenat %%y%—ﬁ-ﬁ%&iﬁ%ﬁ%eéfﬁﬂnﬁ&f—y—%eith é—%rﬁﬂ’dinA-ylamino)—

car bocyclic aryl het er oc

heteEggmng@bQ%mgﬁgogen, or - N(R2a) (R2b); wherein Rea
and b are each 1 ndependently hydrogen, Cl 5 alkyl,
C1-5 al kyl4.chupsivitA a0 davedshingy +mé?ﬁy1-'§%;i§idﬂl-¥ylamino)_-
substituted by halaogen; L is Fornula {Illa); wherein
R3 anrglclbBkxdl-bereaside] ndependent|y hydrogen or Cl1_5

al kyl; and A and B are each independently a. single
bond, - CH2V[ciset-(2-dihEhiApBino-54Bethytehyrdshidifi-@-ydagifo)-cyclohexyl]-
i ndependent |y hydrogen, hal ogen, C1_5 alkyl, C1_5

al ky3-etlsidbetzamide:ed by hal ogen, nono-Cl-5 al kyl ami no,
or di-CL.5 alkyl amno; and Y is a single bond; or a
phar maceut- 'E:Céfl"%f@-fﬁ@étéﬂ@la o -methyl;pyhipitiatt e langro) sesiclohexy1]-
thereof. 19. The compound according to claim18

wher eihdiflggropenzenmids; 5 ky| substituted by carbocyclic

aryl or -N(R2a b),;, .wherein R2a and R2b. ar ach
i ndepende :gf qr?f“%wéﬁg ld'g“é(ﬁﬂg?et i‘Bm%ﬂ%F{Wt?yq@yf‘@‘dfﬂbiﬁﬁ?“émo)'
(I'11a),.mwherein. R3.and R4 are each ] hydrogen; and A
and %%gggxﬁiggﬂngmg%hgle bond; and Z3 and Z4 are each

i ndependent Ir?r&?{tggrg?%/}‘ooxgﬁe-gci@H‘z&yé{-Q-mg&Z : é%n%—Sa—lrMyl-

am no, or m no; wherelin c cyclic

aryl pySmRAEAYlaminoN8 @dHREMEhntldei s furyl or pyridyl;
hal ogen is fluoro, chloro, or 'brono;

3,5-dibromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidirn-4-ylamino)-

cyclohexyl]-benzamide;
| N—[cis-4-(2—dimethylami;xo-S-methyl-pyrimidin—4-ylamino)-cyclohexyl]-
3-ethoxy-benzamide; .
2-(3,5-bis-trifluoromethyl-phenyl)-N-[ cis-4-(2-dimethylamiro-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy—acetamid§:;
2-(4-bromo-phenyl)-N-[cis-4-(2-dimethylamino-5-methyl-ps/rimidin-4-
ylamino)-cyclohexyl]-2-hydroxy-acetamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)- cyclohexyl]-
3,5-diethoxy-benzamide;
3-bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-s1lamino)-
cyclohexyl]-4-fluoro-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

3-ethoxy-benzamide;



or a pharmaceutically acceptable salt, hydrate, or

sol vate thereof. 20. A pharmaceutical conposition
woam9sismg a t herapeutically effective anount POT/JR2005/006582

conmpound according to any one of clainms 1 to 19 in

corribination with a pharnmaceutically acceptable

carrier. WO 2005/ 095357 R@P/ JP2005/ 006582 278 21. A

met hod for,, the prophylaxis or treatnent of i ovin

meory f UAGET R B ARRG SaPRAPatE - S BDy S lohdh-

depr §§§if&gmmggl?g eq&;n%reder S, seizure, obesity,

di abét es, "“appe |lfe angi ’eat i ng di sorders,

car di ovas r4. B LoN; o] '

nmyocar di alg\'utcgsﬁa cctﬁl:ﬁgtﬁ%qarg?}éggﬁéég{i%kg‘gglms%ﬁ%dr@bﬁ%&exyu

i ncl yaimeBiabiotetyl-b3Rahigxi @ nental disorders

i ncl udi ng mani ¢ dépressi on, schizophrenia, delirium

denenti a, 23tdifste-b&REMNINAiNRIH-RbASiSaciditdifAlh-ON

deficit disorder, substance abuse "disorders and

dy sKidiigghyaaniné 6l negiyd gyt il @ 00ing)-licRaasa]-a@piel epsy,

and addiction conprising admnistering to an

i ndi vi dual4-chlokd-&¥[cing-(Rometisdintne 6ntdttyl-pyri midin-4-ylamino)-

therapeutically effective amount of a conpound

accoryilohgxylbbemagmideie of clains 1 to 19 or a

phar maceuti cal conposition according to claim20. 22.

A met hod Polcisth@-dimesprigmiagiésnasiy pydaidinehty lohinghcystohexd]-

di sorder, obesjty or an obesity related disorder

conp?feétfylllfbe“%‘ﬁﬁdﬁ;i stering to an individual suffering

from sai ondj.tj.on t her apeuti cal | ffective

hrount " of eleoklint detara e SR h-SrlTaRo Dl o
to 1 [ har maceuti cal conposition according to

cl ai ?’nrg%hﬁfgnzgw et hod for the prophyl axi s or

treat ment sqf f0Xi; l‘éﬁég 2-‘3218& a?ﬁiﬁ&6-n§e§l{%ﬁ-éf}gnﬁcﬁm4§damino)-

addi ction, or epi rrsing a tering to an

i ndi ¢idsiakyprikbiani@; from said condition a

t herapeutically effective anount of a conpound

accor di ng steorad\furaroN Carbixylid Rid&isU-Calin&h@lanfino-6-methyl-
phar maceuti cal conposition according to claim20. 24.

A coppduiih-agloim)-ogldhexydlamidne of clains 1 to 19 or a
pharmaceutical conposition according to claim 20 for
use i n a AdtdodmofN-feiseaiZrdimethyfminhé-hethyripyriomidmrd-plamino)-
body by therapy. 25. A conpound according to any one

of cr¥lohexull-Péizanider a pharmaceutical conposition
accordi ng .claim20 for uyse in a.nethod of,

pr ophyl ax i]\}é[%ﬁ'r4‘@r ‘ftﬁééﬁ‘f‘mo'gfm%li‘yl'Qé’i“?‘ﬂ@"%’Wéﬂ?‘&@r‘?y"l"hexy]]‘
obes'te)c/h or,an okéesity rel ated di sorder of the human or

ani malCBEEBY Fher apy.

2-(3,5-bis-trifluoromethyl-phenyl)-N-[cis-4-(2-dim ethylamino-6-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide;
2-(4-bromo-phenyl)-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-
- ylamino)-cyclohexyl]-2-hydroxy-acetamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-3ylamino)-cyclohexyl]-
3,5-diethoxy-benzamide; and
3-bromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrx midin—_4-ylamino)-

cyclohexyl]-4-fluoro-benzamide;



26. A conpound according to any one of clainms 1 to 19

or a pharmaceutical conposition according to claim 20
woaoosuesssin a nmet hod of prophyl axi s or treat meRCT/IRI005/006582

anxi ety, depression, schizophrenia, addiction, or

epi |l epsy of the human or WO 2005/ 095357

PCT/ JP2005/ 006582 279 afifal body by therapy. 27. A

d di t f clai 1t 9 f
Cher ranut A6t rmB g AR R FePaGeer Soie ool
h ' t r eat ment, .of i ng..di sorder, .
o 8 thmootfa A ERTE 1 Sk PO b RS hing
di ios 1 $0.19 f h
o O 10 AT OB g 9y g s st

pr ophyviaxdbsnAhider €at ment of anxi ety, depression,
schi zophrenia, addiction, or epilepsy. 29. A method of

decr easi ngy-fR00: b BliAdGinfefhy ARl Wed-y GARE I SL1Bkxy1)-3,4-
adm nistering to said individual a therapeutically

ef f edifivepbanduide; of a conpound according to any one
of. clains 1 to 19 or a pharnaceutical conposition
accor di ng M-@isel- g2 we2f1-6-3dimethyaminongrighidinreluci ng

satiety in an individual conprising adm nistering to

sai d yllamulp \cyclolzxyB-3tdhérapdlubiobalzbyidef f ecti ve anount of
a conpound according to any one of clains 1 to 19 or

a phar macédtdidddrodblrpos(2tdinathdenme di-nythyb pyiimidm-£@lamino)-
31. A nmethod of caontrolling or reducing weight gain in
an i céFiRhedthbengyniges sing adnini'stering to said

i ndi vidual, a thera ically effective amount of a
conpound *E¢EBF |ﬂ§$¥%d‘§?‘?§}‘%¥féﬂ% -methuylpyrimidipg4-ydamypo)y

phar %a&%%ylf-@e!n z(i:oiq?_osi tion according to claim?20. 32.
A method “6f  rogul st ng a MCH receptor in an individual

conpri si ng;cant act: i ad t oL wiih ) )
accor di ng T 5oary e ryphliF o RERH PO a TR A ey
of madildighdHBehAmiddH receptor according to claim 32

wherein the  conpound is an antagoni st. 34. The net hod

of modul aBichBrd-NgcAMIH 1RRRIRHhinS 6 Gt} I8 rinfdial4a) 15RinS)
or 33 wherein the nodul ation of the MCH receptor is
for thaolprydphyluacitenzamidet eat rent of an eati ng

di sorder, obesity or obesity related disorder. 35. The
met hod of Mipéu@tdimethylaminmSHnethyd epptiovidiaceylpdinedcyciohexyl]-
clains 32 or 33 wherein the nodul ati on of the MCH

r ecepgiotimptBenyceazaniér] i nt ake of the individual .

3,4-dichloro-N-[cis-4-(2-dimethylamino-5-rmethyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;

N-[cis-4-(2-dimethylamino-5-methyl-pyrim idin-4-ylamino)-cyclohexyl]-
3,4-diethoxy-benzamide; and

3-chloro-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-5-fluoro-benzamide;

or a pharmaceutically acceptable salt, hydrate, or solvate thereof.

18. The compound according to claim 11 wherein:
R, is selected from hydrogen, -CO,'Bu, or ~CO,Bn (Bn is a benzyl group);

R; is C,.5 alkyl substituted by carbocyclic axyl, C,.s alkyl substituted by



36. The nethod of nodul ating the MCH receptor

according to clains 32 or 33 wherein the nodul ati on of
woOheosMaFssrecept or i nduces satiety in the indiviPduabP2005Md6582

2005/ 095357 PCT/ JP2005/ 006582 280 37. The nethod of

nodul ati ng the MCH receptor according to clains 32 or

33 wherein the nodul ati @ 170f the MCH receptor

R ORI R AL ST PO Yo LR
di ' 33, wherein th | af i
o the. naSLa el Rinageiie sEREe S PR R 1o
iety, d | o0, i i ddi ct i
opi | opsy. SRS ARG RAEENE R rRTG LT peaen, or-
(555 one SRPEHBS AR, 8 6\ R Ay RN 03

to 38 wherel it ‘dual 1's a nma

met hod of .o @!,_9slk,ﬂgusshﬁte hlyog&gyp&%-séﬂﬁgfls%s&;ggé&y

claim39 whérein t nmanma human.
met hod acg@rsiedg to claim40 wherein the human has a
body mass index of about 18.5 to about 45. 42. The

met hod acqois domfghld (U] Wi, MIR, Qidtaéhenddper@entias d@gen or
body mass i ndex of about 25 to about 45. 43. The

met hod ac s akylgatdA adddB are 4&huddepaidentlylzesihglabond) a&HA, or -
body mass index of about 30 to about 45. 44. The

met hod acd6Hdi-ng to clai m43 wherein the human has a
body mass index of about 35 to about 45. 45. A nethod
of pr oduciZagndZiragaihindencndeatly bsqassihalegencormkysithgalkyl
adm xing a ound according to any one of clains 1

to 19 and Sabeiﬁgeﬁ&ﬁé@agﬁnc'apwcx-sé&%wam%r iy pliy! amino; and
Y is a single bond;
or a pharmaceutically acceptable salt, hydrate, ox solvate thereof.
19. The compound according to claim 18 wherein: |
R; is Cy.5 alkyl substituted by carbocyclic aryl ox -N(R2,)(Rap); wherein Ry,
and Ry, are each independently hydrogen or Cy.s alkyl;
'L is Formula (IIa); wherein R; and R, are each hydrogen; and A and B are
each a single bond; and |
Z; and Z, are each independently hydrogen, Cy.s alkyl, rﬁono-Cl-s alkyl
amino, or di-C,.s alkyl amino;
wherein carbocyclic aryl is phenyl;
heterocyclyl is furyl or pyridyl;
halogen is fluoro, chloro, or bromo;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
20. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to any one of claims 1 to 19 in combination with a

pharmaceutically acceptable carrier.
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21. A method for the prophylaxis or treatme nt of improving memory function,
sleeping and arousal, anxiety, depressionn, mood disorders, seizure, obesity,
diabetes, appetite and eating disorders, c ardiovascular disease, hypertension,
dyslipidemia, myocardial infarction, binge eating disorders including bulimia,
anorexia, mental disorders including manic depression, schizophrenia, delirium,
dementia, stress, cognitive disorders, attention deficit disorder, substance abuse
disorders and dyskinesias including Parlcinson's disease, epilepsy, and addiction
comprising administering to an individual suffering from said condition a
therapeutically effective amount of a cormpound according to any one of claims 1
to 19 or a pharmaceutical composition according to claim 20.

22, A method for the prophylaxis or treatmemt of an eating disorder, obesity or an
obesity related disorder comprising administering to an individual suffering from
said condition a therapeutically effective amount of a compound according to any
one of claims 1 to 19 or a pharmaceutical composition according to claim 20.

23. A method for the prophylaxis or treatmemt of anxiety, depression, schizophrenia,
addiction, or epilepsy comprising administering to an indiviciual suffering from
said condition a therapeutically effective amount of a compound according to any
one of claims 1 to 19 or a pharmaceutical composition accofding to claim 20.

24. A compound according to any one of cla.ims 1 to 19 or a pharmaceutical
compositic;n according to claim 20 for use in a2 method of treatment of the human
or animal body by therapy.

25. A compound according to any one of claims 1 to 19 or a pharrﬁaceutical
composition according to claim 20 for use in a method of prophylaxis or treatment
of an eating disorder, obesity or an obesity related disorder of the human or animal
body by therapy.

26. A compound according to any one of claims 1 to 19 or a pharmaceutical
composition according to claim 20 for use in a method of prophylaxis or treatment

of anxiety, depression, schizophrenia, ad diction, or epilepsy of the human or
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33.

34.

35.

36.
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animal body by therapy.
A compound according to any one of claiims 1 to 19 for the manufacture of a
medicament for use in the prophylaxis or treatment of an eating disorder, obesity
or obesity related disorders.
A compound according to any one of claims 1 to 19 for the manufacture of a
medicament for use in the prophylaxis or treatment of anxiety, depression,
schizophrenia, addiction, or epilepsy.
A method of decreasing food intake of an individual comprising administering to
said individual a therapeutically effectiv-e amount of a compound according to any
one of claims 1 to 19 or a pharmaceutical composition according to claim 20.
A method of inducing satiety in an indiv-idual comprising administering to said
individual a therapeutically effective am ount of a compound according to any one
of claims 1 to 19 or a pharmaceutical co mposition according to claim 20.
A method of controlling or reducing weight gain in an individual comprising
administering to said individual a therapeutically effective amount of a compound
according to any one of claims 1 to 19 or a pharmaceutical composition according
to claim 20. \
A method of modulating a MCH receptor in an individual comprising contacting
the receptor with a compound according to any one of claims 1 to 19.
The method of modulating the MCH receptor according to claim 32 wherein the
compound is an antagonist.
The method of modulating the MCH receptor according to claims 32 or 33
wherein the modulation of the MCH rec eptor is for the prophylaxis or treatment of
an eating disorder, obesity or obesity rel ated disorder.
The method of modulating the MCH receptor according to claims 32 or 33
wherein the modulation of the MCH rec eptor reduces food intake of the individual.
The method of modulating the MCH receptor according to claims 32 or 33

wherein the modulation of the MCH rec eptor induces satiety in the individual.
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The method of modulating the MCH receptor according to claims 32 or 33
wherein the modulation of the MCH receptor controls or reduces weight gain of
the individual.

The method of modulating the MCH receptor according to claims 32 or 33
wherein the modulation of the MCH receptor is for prophylaxis or treatment of
anxiety, depression, schizophrenia, addiction, or epilepsy.

The method of modulating the MCH receptor according to any one of claims 22,
23 and 29 to 38 wherein the individual is a mammal.

The method of modulating the MCH receptor according to claim 39 wherein the
mammal is a human.

The method according to claim 40 wherein the human has a body mass index of
about 18.5 to about 45.

The method according to claim 41 wherein the human has a body mass index of
about 25 to about 45.

The method according to claim 42 wherein the human has a body mass index of
about 30 to about 45. |

The method according to claim 43 wherein the human has a body mass index of
about 35 to about 45.

A inethod of producing a pharmaceutical composition comprising admixing a
compound according to any one of claims 1 to 19 and a pharmaceutically

acceptable carrier.
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