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WO 2005/095357 PCT/JP2005/006582 1 DESCRIPTION PYRIMIDINE
DERIVATIVES AND METHODS OF TREATMENT RELATED TO THE

WABHBHHEREOF Field of the Invention The present invention PElat#EE2005/006582

compounds which act as antagonists for MCH 5 receptors and to the use
of these compounds in pharmaceutical compositions. Background of the
Invention Melanin Concentrating Hormone (MCH), a cyclic peptide, has
been identified as the endo&ESRIEJIMNof the orphan G-protein coupled
receptor SLC-1. See, for example, 10 Shimomura et aL, Biochem.
Biophys. Res, Commun, 261. 622-26 | icated that
MCH acts asg MMEM@%&%@% @h@?’%ﬁ f#ﬁ“d ber of
behavioral reIRIDAFVHLNT REICTER TONNHERSEIEHRREOR|ection of
MCH into rats has been reported to increase their consumption of food.
Reports indicate that genetically engineered mice which lack MCH show
lower body weight and increased metabolism. 15 See Saito et al., TEM,
vol. 11, 299 (2000). As such, the literature suggests that discovery of
MCH antagonists that mteraﬁt Y\Sspf CII 1 e>§pressmg cells will be useful in
developing obesity treatmen himomura et al., Biochem. Biophys.
Res. GaERLEndfdentiéR %ﬁt@%%%)n&m&twmmw@@dﬁg@mw%r MCH
(GPCRs) share a common structural motif. All these 20 receptors have
raepanssague eeso b bibbacanmpauel 2ih ipyaropdrchimlaomposiiids 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 ofBa noa |g§ttﬁ1a%t"%%l§ relatively large loop.
Another larger loop, compos prlmarlly of hydrophilic amino acids, joins

transmgspir tRRlicesfivEnens MOHNe BiERc plptide, idebdtnaldheried as
membrane. The carboxy terminus of the receptor lies intracellularly, and

thheraosero\y (2006 6858BiRPCPORZ0CBINEE 5BepteriBHAThuSdRe &P YRBPIE,
extracellular space, It is tho ht that the loop.jgin fiv, nd SiX,
Shimpmpaetigle Pd?ﬁg?& tgf'?\‘? s hte %%‘}hzjfﬁeé?p%ﬂe%%% u§ren‘fﬁ/haée

1&?021@5 that MCH acts as a neurotransmitter/neuromodulator to alter a number of

behavioral responses such as feeding habits. For example, injection of MCH into rats has
been reported to increase their consumption of food. Reports indicate that genetically
engineered mice which lack MCH show lower body weight and increased metabolism.
See Saito et al., TEM, vol. 11, 299 (2000). As such, the literature suggests that discovery
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 possible proteins that
interact with the receptor. 5 Under physiological conditions, GPCRs exist
WOy WsAvhembrane in equilibrium between two different staR€3/dP2005/006582
conformations: an "inactive" state and an "active" state. A receptor in an
inactive state is unable to link to thegintracellular transduction pathway to
produce a biological response. Changing the receptor conformation to the
terapipsstigsdn Ao ndr At seagseliisnensbtdrtsherorny driaghelinge fyeand
biological response. 10 A receptor maybe stahilized in an actjve state by
B B D PR e RUGER N30 OTS i  Reabs U O
P ERYHURS piBEd ng: RN N EUENEDA PIEE1EDroR RS e HRGS IR e
amino acid sequence of the receptor, provide alternative mechanisms
rédlepiothan ligands to stabilize the active state conformation. These
approaches effectively stabilize the receptor in an active state by

simulakingehysidegispbenpditiansifeRhdksctist in thecel Membsias inLaus Hrym

such ligand-independent approaches is teymed."constitutive eceptor
SR RO TSP LE™ Sh SRS Qi o MRt et an i rRElie s, A

et dpRr SMEmMLER SRR R 1IDY Ao tRGHYAIR G- PiRGRIALERRRENSe

initiated by the active form of the receptor, and therefore inhibit the

pridace ilalggisplongendsy Gheniiis ticeriaipta?-aminogtivraaalinective state
derivatives have been reported to be NPY antagonists 20 which are said

alhome binkaasve thedransdustion RrbPralsuideredyrrs alkiskgiralissentisted with

the NPY receptor subt Y5, See PCT Patent Application 97/20823.
OuinaSHEPaL A b Y2 66 sort SBIEM RBAGRIRDS i oPon

RUUARNRIB6HNI M ganae Réednt RN EARPIRAIIRM DUNCBLEIARAIRISAIEE O,
quinoline derivatives which have an antagonist activity for MCH receptor
maed ikinativns totthe s patesitbsed/80S70F 0R44cpI00 Bf20E8Bsragive mechanisms
W003/45313, W003/045920, and W004/04726, Recently, our curre )
G TR A R RS SR 0L TR iy ATBTRRA ) coivel

LoRRLY Wes Mewad 25 AR RRHIRARLRER R A UHRARPLORIAR §RHIRG dhe

the setting of appealing foods. Studies of animal models of obesity,
Biephemicstibielaiiby such IEana AOM/RIH3 ARTORARZIO BB 58 Rst Bulioth
humans and animals, and the complex interactions of psychosocial and

regRRiPAITAYIEPS thit eqRistelraRapRIVER 638 tOMEHINS D BISi therrestatenat the
stzbrir§ %%%ee o é)rr}ig?,ml?tngoigo{ggg\if]; g fﬁee ?nfsrlgcgel?uqae rI s;)e()rrllgrée{r]lg:tri]a?gd igy%%lggige
systems. us, It’is almost certain tha

form of the receptor, and therefore inhibit the intracellular responses by agonists.

Certain 2-aminoquinazoline derivatives have been reported to be NPY antagonists
which are said to be effective in the treatment of disorders and diseases associated with the
NPY receptor subtype Y5. See PCT Patent Application 97/208é3. Quinazoline
derivatives have also been found to be useful by enhancing antitumor activity. See PCT
Patent Application 92/07844. And also the quinoline derivatives which have an antagonist
activity for MCH receptor are known in these patents, W003/070244, WO03/105850,
WO003/45313, WO03/045920, 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 multiple causes and that there are different types of obesity.

Not only does 5 MCHRI antagonist have potent and durable anti-obesity
WeHS8IrBFddents, it has surprising antidepressant and anxioRGiE/JP2005/006582

properties as well (Borowsky et al., Nature Medicine, 8, 825-830, 2002).

MCHRI antagonists have been repated to show antidepressant and

anxiolytic activities in rodent models such as social interaction, forced

beibirmang 2edianipalftandchrccomplty intections o rivahesecinldind it

f%tfr'é' Rl A0-antagdoniste could Efmusefﬁfgﬁ?yr AN %E‘%%?%SA% Hﬂ%‘%?ér?s is-
with multiple causes. oreover, ﬂ}f(? antagonists cou e usea (0]

eahsUPIeRia BOLANMERHRRSSKY 19%% alserbonayiindeReessiam Amd:

anxiety. These advantages make it different from NPY receptor
chbdayg bay sia ] it amiehaad Xhagthere-tilead Hfitreitytymn dpbogigcidot adyNBes
itself has anxiolytic-like effect. 15 Obesity is also regarded as a chronic

MiisdBb erdpnpiriel pysmBigrbRrsurinantcabRtEneiecaedptinaes
sgeﬂce}ﬁ'vﬂ'”ﬁgrtg éstrg“%ﬂtag 'a'r{‘xfé‘l'si‘éfé{ﬁ%é&igs'isré%s?{@%‘%s@ae th‘ﬁqdﬁg'e“on

ypophagia gannes imadaet'd ure,

Mfeif7 8674858980 BY SRMRE B iekaaR st Bholayen3B 1,
415-418, 1996), as well as the Y1 (Pedrazzini et al., Nature Medicine, 4,

anf@p26a1i088) anxiblyliaeciptessifvisisi BodetsahciNatsnadliethemendforced

718-721, 1998), disrupted mice maintained a stable body weight or rather

spyiRaine SHeRy! dararis TGttt e e Brding endivate iatdd Rl can
be more attractive t Y.lorY5r taQr ant ists interms of
BRARR ATl defimen SRR BN R o

NMBR3RAMERVERTIAcaHNIS IBiRkBeaREIaD &IGY bjectpanditityavith bigkty, but
correlated with insulin resistance and diabetes in experimental animals
adgodhiosmeith Erpwpssion amdamdrtyulbhrensadmantraesamiis b differeotfeanilPY

obesity-diabetes syndromes are naot clear. During early develo of
SO HEPShLS TCb P COcHISR s A PE St h B e
HaLateGtRatiantsdem hyperglycemia (Le Stunff, et al. WO 2005/095357
PCT/JP2005/006582 4 Diabetes 43, 696-702 (1989)). However, after
severdigsitsdeslstegidethationtdaier iisedesaant cnassihbudiflalgpemdent

diabetes develops in about 20% of the obese population (Pederson, P.
SHBeisABOREDt habissestiyipeanay) Aisatieralichis gentextelt i noigwprthy that

AR e NP IR b0 T hopabla RS RANRIRYRIRAEE FTRARTS, 396,
) y has thus peconte the
670-674, 1998). By contrast, NPY (Erickson et al., Nature, 381, 415-418, 1996), as well
as the Y1 (Pedrazzini et al., Nature Medicine, 4, 722-726, 1998) and Y5 receptors (Marsh
et al., Nature Medicine, 4, 718-721, 1998), disrupted mice maintained a stable body weight
or rather became obese. Considering the above reports, MCHRi antagonists can be more
attractive than Y'1 or Y5 receptor antagonists in terms of long-term treatment of obese
patients.

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.
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5 leading risk factor for NIDDM (Hill, J. 0., et at., Science 280, 1371-1374
(1998)). However, the factors which predispose a fraction of patients to

W@ReKHHPIOT insulin secretion in response to fat accumulatiorPERIRRAY05/006582

unknown. Whether someone is classified as overweight or obese is

generally determined on the basis;of their body mass index (BMI) which

is calculated by dividing body weight (kg) 10 by height squared (m2).
Digbaies, 4heSUnTQ20f BRI akdokgHer2adintisiviesah dewitte Focethfbnttinn deterBivates

range associated with. minimum mortality in each. decade of life..
af‘g\‘/%}v&éﬁﬂj‘ﬂtd@’ed‘é*ﬁﬁtedda g %ﬁ‘\?ﬁl‘?ﬁstﬁbai’gHbﬁ%%ﬁ@ﬁ?f‘z@&ﬁl&%’ﬂé@ﬁ?ﬁﬁ%m
P. f’i‘)ﬁbﬂhﬂ?ﬁﬂ?‘tﬁeﬁ{"f%&@s69’(1%95?9:%@%%{0?."?;‘{‘,’letIlf}%%f?%&%fr?%ﬁ%a

with this definition’in that it doés not take into aécounit the proportion o

95hody (s Hadvien ik isigleprrvalatio i i dJadriadinars, B5&ig)hak thiShacsiae vt
for this, obesity can also be defined on the basis of body fat content:

leaghingrisk faetor ZBENIDRMBGEYLIH Matbeladddernadds] Tebpatti(98)). However,
CLASSIFICATION OF WEIGHT BY BODY MASS INDEX (BM]) BMI
AR ATTON e RIS R BN NEHHA PO g Fysponse

to @Y%Wﬁ&?ﬁox%?e%ﬁﬂw%@x@%ﬂy (Class I) 35.0-39.9 Obesity (Class II) >40

Extreme Obesity (Class 1ll) 20 As the BMI increases there is an increased

risk oivtlehtn JopmBoas/Britiysificdaly 90 erWER IR D DHINOBenerally determined on
PCT/JP2005/006582 5 that is independent of other risk factors. The most
the besirefrheisbade snaastinslss SRRy avhiely df soleutaiedrbyi deidiag padticraiaty (ke)

rtension), diabetes (pbesit ravates the development of
by SR P o Lr DS S SLIEVA e e e af R ARENE & cafulate the
BVARMASLIEIORRESEH GhlAR AR BALEMER & RdeSie dyediribhtedy

weight can 5 correspond to a significant reduction in the risk of developing
defiordnan/BMbin thseass: 2CaMguidndisdsigtess aBMitzohesityndekgm’

include Orlistat (XENICALTM% and = L . )
(see TABLE below). There are problems with this definition in that it does not take into
account the proportion of body mass that is muscle in relation to fat (adipose tissue). To

account for this, obesity can also be defined on the basis of body fat content: greater than

25% and 30% in males and females, respectively.

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)

As the BMI increases there is an increased risk of death from a variety of causes
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Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and
tends to produce a high incidence of unpleasant (though relatively

Wh2epalesspside-effects such as diarrhea. Sibutramine (a mixd€T/JP2005/006582

5-HT/noradrenaline reuptake inhibitor) can increase blood 10 pressure
and heart rate in some patients. Thg serotonin releaser/reuptake inhibitors
fenfluramine (PondiminTM) and dexfenfluramine (ReduxTM) have been

thefps insdpendrnt rdater fhole fvtake AhelBRYPWETgRtdNREsY PiBioheuy are
period (greater than 6 months). However, hoth products were withdrawn
4 é?vfé%‘gf’lrsébsf’fffe{%ﬁﬁ%f@&' é’ﬁg@“&%‘%&% \é/%ltfge?o S AREIRALS the
d@é&Qﬁﬂéﬁ{jo‘P’&Qbﬁﬁ%‘f, gﬁqu%qi@&ige H?ﬁ'[ﬁ:lﬁaﬂ Fﬁgep? LiR&tiseases of

development 15 of'a safer anti-obesity agent. Obesity considerably
ripeseasha redtakphaatelopirgoaiamsiistac diseas astady welght can
Coronary insufficiency, atheromatous disease, and cardiac insufficiency
careespenddo forighifivedfrachuetipninvhe sisleridsvivriagsareninc Bepp viserssity .

Iti imated that if th ti lation had i | wel ' f
coronH R B b SRS AR E SAH0e HL ly Shphe
diRuficiency a0d:9f GEIeLiRh YA A RRCISEH R AP e diEalBFideNee Of

coronary diseases is doubled in subjects less than 50 years of age who
paseu@0Phig ividightoMheptiahat¢hpafienkircts mdless)ailisodt ifesphns
After age 45, people with diabetes are about three times more likely than
Jinsdsre Wikvsaminatorised Falkneradimmading FampeksJbibEanerD i Esefieblood
times more likely to have a stroke. These findings 25 emphasize.the

RS R B A R PR o L T o FaRas pirs
hpRasRina tobtReRT e iah velysh Al AhiMe BRI G MR Hifed to decrease

prevention of these conditions based on the prevention of these

food dlitisn sriskizely weighegrenepmbmesfdaiseiody (Reter/thani6, mentlls). BNIBYEY,
560-564 (1995)). WO 2005/095357 PCT/JP2005/006582 6 An increasing
BotimestugtsRranRith ATy Btieteants SRRt Ib YN

Sysnyaiabs shildren willngegsaar 'x&sﬁﬁﬁggy,%s% 9Bt 20K I8V elopment

growing occurrence of obesity in childhood'is likely to be reflected in
dhgkaasingiabesivygeadult years. The high prevalence of obesity in our
adult population and the likelihood that the nation of the 5 future will be
even rRgesibressidteabninsraasesdharivinatiday doping sautiov atryirRiaditsasess

L
forefront of the cardiovascular complication induced by obesity. It is estimated that if the
entire population had an ideal weight, the risk of coronary insufficiency would decrease by
25% and the risk of cardiac insufficiency and of cerebral vascular accidents by 35%. The
incidence of coronary diseases is doubled in subjects less than 5 O years of age who are
30% overweight. The diabetes patient faces a 30% reduced lifespan. After age 45, people
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 stfoke. 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)).



"Clinical obesity" is a measurement of the excess body fat relative to lean
body mass and is defined as a body weight more than 20% above the

WOoReasBEF weight. Recent 10 estimates suggest that 1 in 2 aBlORIPANN006582
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United States is clinically obese, an increase of more than 25% over the

past decades. Flegal M.D. et al., 22 ft. J. Obes. Relat. Metab. Disor. 39
(1998). Both overweight conditions and clinical obesity are a major health
concerAd WerasrgauRbsapfhidpr aad adolsrsrass atseiepvsighter though not
agcompanied.by, numerous com Lilcations I.e., hypertension and. Type Il

S BESTT calerch M becsesninl Hectme Shersyuatf soule, eceigpiggl ccurence
lsteoeingteamimlcationsenf iakeles ANIRIRAALHE HRal il SRk Rfs: The
Nishina P.M. et al., 43 Metab. 554 (1994)). Although the etiologic

gk beemidense wifi dbebyin ip obe sidy 1t eopitet forrtihvel thtalifid Ao ththeha ahffasttthe
of such mechanisms leads to an imbalance between energy intake and

et hec wamee At damarsirdmmamnaieroithe bepkiljmplisttions of this
involved.in the athogenesis of obesi hese inglude excess calqu

B S S L S SR S T e
abnermalities. Treatment of overweight conditions and clinical obesity via
pharmaceutical agents are not only of importance with respect to the
conditiGhtivehobedite’ jsoutaisorwitent eSiectxtosthis dy sillityvefto lean body
preventing other diseases that are associated with, e.g., clinical obesity,

T35 81 deSnatis AN HE I HROFO ifib e tdethry Db esidfelPadbpsight. Recent
' I nveight linically .obese and who
e B e S B oo of

HiSRUASIOIT o5 R BIRAPEIN UHIALEO FREUNNISDVBIGH 2l pin thesdseatrme niafs.
such disorders would be useful and would provide an advance in both WO

Blios/09 6593)P Brtly p2oes gusesditipneamheihical @bsisitic alera adiitinesalthe

as other, important.e

: ti tign (s directed to th . I .ends.
e Il s drpeed o s s el s o eoran e

am&u%&ﬁmﬁbﬁj@q,twﬁm&%w AN R! AiRE SRuG e ethise

to herein as MCH, and uses thereof. The term MCH, as used herein,
wctnelysitieey hiinvrn, secue hestgdrdiplsetieB afidiabaessidpremature death.
numberNM 005297, naturally-occurrin? allelic variants, mammalian

S¥riSgVisina §idAikt Qctﬂ?é%dﬁﬁéﬁfs( akecombinant mutants thereof.

Although the etiologic mechanisms underlying obesity require further clarification,
the net effect of such mechanisms leads to an imbalance between energy intake and
expenditure. Both genetic and environmental factors are likely to be involved in the
pathogenesis of obesity. These include excess caloric intake, decreased physical activity,
and metabolic and endocrine abnormalities. |

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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pyrimidine compounds represented by Formula (I): R1 (I) wherein Q is:
WER2DRPS3BZ i N Z'N e Z3S 15 (lla) or (Ilb) Rl is selected froPCTAEP2I¢196582

consisting of (i) CI-16 alkyl, and CI-16 alkyl substituted by substituent(s)

independently selected 20 from thg group consisting of: halogen,

hydroxy, oxo, Ci_5 alkoxy, WO 2005/095357 PCT/JP2005/006582 8 C

reseanehaRAclipicplumsditives SRS p YsEEp isdlirasied dncheser 2 oellthicother,

roup con: isting of: -carbocyclic aryl, heterocyclyl, and 5 heterocyclyl

S_LH’S)S m}te %y C1_5 alkyl, -CI-5 alkylcarbonyloxy, carbocyclyloxy,
carbocyclic aryloxy, carbocyclic aryloxy substituted by substituent(s)
independently 10 selected from the group consisting of: "halogen;
-hydroxy, : Summary of the Invention

The present invention is drawn to compounds, which bind to and modulate the
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,

M

wherein Q is:

R2 R2
(X @
2 2 N

- Z4

(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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carboxy, carbamoyl, 15 nitro, "cyano, "amino, carbocyclic aryl,
carbocyclic aryl substituted by Cj_5 alkoxy, 20 -CI-5 alkoxy, C1_5 alkoxy

WQ@apkesew by halogen, C1_5 alkyl, and Cl_5 alkyl substituteB(3/JP2005/006582

substituent(s) independently selected from the group consisting of: 25
...halogen, hydroxy, carboxy, ... axo, WO 2005/095357
PCT/JP2005/006582 9 mono-Cl_5 alkylamino, di-C1_5 alkylamino,
mono-Ci_5 alkylamitfo-salsetyietisyted dpuiatitcai() mdgpendently selected
alkylamino substitut?d b carbocgclic argl mono-C1_5 alkylamino

substituted by halogreorr{la lé%g((%' o%'ﬁféﬁén royff, di-C1_5 alkylamino

substituted by halogenated..J.carbacy, jc aryl, carbocyclic
arylcarbonylamino, and carbocyclic arylcarbonylamino substituted by
halogen, esheterocyclyl, 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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heterocyclyloxy, 15 heterocyclyloxy substituted by substituent(s)
independently selected from the group consisting of. --halogen, hydroxy,

WQamya95320 carbamoyl, nitro, cyano, --amino, carbocyclic &/ P5005/006582

carbocyclic aryl substituted by C1_5 alkoxy, C1_5 alkoxy, --CI-5 alkoxy
substituted by substituent(s) independently selected from the group
consisting of: WO 2005/095357 PCT/JP2005/006582 10 halogen,
hydroxy, and carboxy, Ci_5 alkyl*ameme-€ts dlairpnifigpstituted by
substituent(s) independently selected from the group consisting of:
halogen, hydroxy,and carboxy, 108510 ksin}%‘ga"%“"’

heterocyclyl-ethylideneaminooxy,.,%gé&gggﬁmm sEbstRuted by
alkoxycarbonyl substituted by carbocyctic aryl, -mono-Cl_5
alkylaminocarbonyl, di-Ci_5 alkylaattwogelibaiyy,
ee=di-C;.s alkylamino substituted by carbocyclic
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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15 -mono-Ci_5 alkylamino, -mono-Ci_5 alkylamino substituted by
substituent(s) independently selected from the group consisting of: cyano,

WQamByeysId aryl, and 20 heterocyclyl, di-Ci_5 alkylamino, di-@CT/JP2005/006582

alkylamino substituted by substituent(s) independently selected from the
group consisting of: cyano, 25 carlbpcyclic aryl, and heterocyclyl,
mono-carbocyclic arylamino, mono-carbocyclic arylamino substituted by
substituent(s) WO 2005/095357 PCIBI9RB®05/006582 11 independently
selected from the group consisting ?1 --halogen, hydroxy, carboxy, 5
carbamoyl, "nitro, cyano, "amino,"-f’fgf%}ﬁ'c?%ﬁc aryl, 10 carbocyclic aryl

“substituted by CI-5 alkoxy, Cl_5 aJJ@g}%;}pI-S alkoxy substituted by

substituent(s) independently selected from the group consisting of:
"-halogen, 15 hydroxy, anekC,.;s alkyl, and

+«C_s alkyl substituted by substituent(s) independently
selected from the group consisting of*
seshalogen,
seshydroxy, 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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carboxy, Cl_5 alkyl, and C _5 alkyl substituted by substituent(s)
independently selected from the group consisting of: 20 -..halogen,

WORas®L§3End carboxy, di-carbocyclic arylamino, di-carbocy HEEIVRGHIAB6582

substituted by substituent(s) 25 independently selected from the group
consisting of: --halogen, hydroxyj icarboxy, WO 2005/095357
PCT/JP2005/006582 12 carbamoyl, --nitro, -.cyan, amino, 5
-carbocyclic aryl, cafslsesrdrntyyrlagisstiare dhpgroup OwRMg oL cI-5
alkoxy, --ClI-5 alkoxy substitw%(}jg é)ry substituent(s) independently selected

from the group consisting of. ...halogen, - hydroxy, and carboxy, Cl_5

alkyl, and CI_5 alkyl substitqw&)ﬁ,substituent(s) independently 15
selected from the group consisting of ...halogen,
‘ sscarboxy,

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,
ssshydroxy, and
seecarboxy,
Ci5 all;yl, and
_ #+Cy_s alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
eeshydroxy, and
esscarboxy,
«di-carbocyclic arylamino,
«di-carbocyclic arylamino substituted by substituent(s)
independently selected from the group consisting of:
sshalogen,
sshydroxy,

sscarboxy,
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hydroxy, and carboxy, mono-heterocyclylamino, 20
.mono-heterocyclylamino substituted by substituent(s) independently

WQ@aesteadIFom the group consisting of: --halogen, hydroxy, c&f3XB200#006582
carbamoyl, --nitro, cyano, --amino, WO 2005/095357
PCT/JP2005/006582 13 carbocydlig aryl, carbocyclic aryl substituted by
C1.5 alkoxy, CI_5 alkoxy, --CI-5 alkoxy substituted by substituent(s)
independently 5 selected fférPamOBkoup consisting of: halogen, hydroxy,
and carboxy, -C _5 alkyl, and 10 -C1.5 alkyl substituted by substituent(s)
independently selected from the group consisting of. ...halogen, hydroxy,
and --carboxy, 15 -di-hetey, ylamino, -di-heterocyclylamino
substituted by substituent(s) independently selected from the group
consisting of *eamino,

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,
‘";hydroxy, and
esscarboxy,
*mono-heterocyclylamino,
*mono-heterocyclylamino substituted by substituent(s)
independently selected from the group consisting of:
sshalogen,
sshydroxy,
sscarboxy,
escarbamoyl,
eenitro,
*eCyano,

*eamino,



10

15

20

25

-halogen, hydroxy, 20 -carboxy, carbamoyl, nitro, cyano, --amino, 25
-carbocyclic aryl, carbocyclic aryl substituted by C1.5 alkoxy, CIl_5 alkoxy,

W@I085IRBY substituted by substituent(s) independently WO Z80659883D6582

PCT/JP2005/006582 14 selected from the group consisting of: halogen,
hydroxy, and carboxy, 5 Ci_5 alkylzand C1_5 alkyl substituted by
substituent(s) independently selected from the group consisting of
halogen, hydroxy, and 10" €arbesyeliaard, alkylcarbonylamino, C1-5
alkylcarbonylamino substity.tedtlbggs bsti ergt{sgfteig%e;%?ndﬁ(ntl selected
from the group consisting of &l ca'&?%a? osnly amino; 15 car ocyclic
arylcarbonylamino, and het@ﬂ%%(@ﬁ, -CI-5 alkoxycarbonylamino,
carbocyclic arylcarbonylamino,

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

selected from the group consisting of:
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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“arylaminocarbonyl substituted by HA

heterocyclyl carbonylamino, 20 carbocyclic arylsulfonylamino, carbocyclic
arylsulfonylamino substituted by substituent(s) independently selected

WOrostd3youp consisting of: nitro, C1_5 alkyl, 25 mono-C1-BGIKIRAMe 6582

and di-Cl-s alkylamino, -CI-5 alkylthio, -CI-5 alkylthio substituted by
substituent(s) independently selegtgd WO 2005/095357
PCT/JP2005/006582 15 from the group consisting of: mono-carbocyclic
arylaminocarbonyl, mondsaeriedcireticthedemmrrosaiboayisubstituted by
halogen, 5 di-carbocyclic arylaminoc%rbonyl, di-carbocyclic
& ..mono-carbocyclic arylamino,
mono-carbocyclic arylamino substi,tﬁj};glq) hajogen, di-carbocyclic
arylamino, 10 di-carbocyclic arylamino substituted by halogen,
carbocyclic aryl, and carbocyclic aryhsishgfituted by substituent(s)
independently selected from the group consisting of: ...halogen, and 15 ...
Cl_5 alkoxy, carbocyclic afyisadkdagbéceyclic arylthio substituted by
substituent(s) independently selecied from t rqQup consisting of
(s) P "C\,/l-5 alﬁy} subst?tutec&1 gygsu stituent ss inggpendently
--halogen,
selected from the group consisting of:
eeshalogen,
seshydroxy, and
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,
*C,.s alkoxycarbonylamino,
scarbocyclic arylcarbonylamino,
sheterocyclyl carbonylamino,
carbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substituted by substituent(s)
independently selected from the group consisting of:
eenitro,
Cs alkyl,
semono-C_s alkylamino, and
+«di-C; _5 alkylamino,

+C,._s alkylthio,

+Cys alkylthio substituted by substituent(s) independently selected
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20 C1_5 alkyl, and "C1_5 alkyl substituted by halogen, carbocyclic
arylsulfinyl, carbocyclic arylsulfinyl substituted by substituent(s)

Wondeperadently selected from the group consisting of- 25 --halBg&[P2005/6)6582

alkyl, and Ci_5 alkyl substituted by halogen, carbocyclic arylsulfonyl, WO
2005/095357 PCT/JP2005/006582; 16 carbocyclic arylsulfonyl substituted
by substituent(s) independently selected from the group consisting of
--halogen, C,.5 alkyfoBrfeReupseKstiagpstituted by halogen
heterocyclylthio, heterocyc rp{lthlo S bstliuted substitueni(s)
independently selected froMm° OL%C H'én8?a BWG, and 10 C, S

alkyl, C3.6 cycloalkyl, C3 %S"BQJM b Pg&&%ﬂ&\é&eéyﬁﬂﬁ%ht%eﬁ by

cycloalkyl substituted by carbocyclic aryl 6 cycloalkenyl, 15
carbocyclyl, carbocyclyl stbsiituted by substituent(s) independently
selected from the group consisting of --halogen, C, 5 alkyl, 20 C1_5
alkoxy, s«di-carbocyclic arylamirnnocarbonyl,
| ssdi-carbocyclic arylamirnocarbony! substituted by halogen,
ssmono-carbocyclic arylamino,
ssmono-carbocyclic arylamino substituted by halogen,
ssdi-carbocyclic arylamino,
eedi-carbocyclic arylar.nino substituted by halogen,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen, and
«esC; s alkoxy,
scarbocyclic arylthio,
scarbocyclic arylfhio substituted by substituent(s) independently
selected from the group consistin g of:
sshalogen,
*+Cy5 alkyl, and
*«C,.5 alkyl substituted by halogen,
scarbocyclic arylsulfinyl,
scarbocyclic arylsulfinyl substituted by substituent(s)
independently selected from the group consisting of:
*shalogen,
*Cys alkyl, and
«C,s alkyl substituted bx/ halogen,

scarbocyclic arylsulfonyl,
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C2_5 alkenyl, and C,.5 alkenyl substituted by substituent(s) independently
selected from the group consisting of. carbocyclic aryl, and 25 carbocyclic

wopsipstituted by C,_5 alkylsulfinyl, carbocyclic aryl, carbo®¢dlidrapi/006582

substituted by substituent(s) independently WO 2005/095357
PCT/JP2005/006582 17 selected §rom the group consisting of: --halogen,
hydroxy, -carboxy, 5 carbamoyl, -cyano, --nitro, --amino, C 5
alkylcarbonylamindcabocs s epdrdinibarbsiieshhysubstipesttiky|, C1 5
alkyl substituted by, substitae tés independently selected from.the group
consisting; of: halofjleﬁl,’ell r}p ]S'%?fie @3%833%85%‘5’%%%?‘3?} 0X0,

carbocyclic aryl, 20 hetero%qgélen’mono-carbocyclic arylamino,

*«C,.s alkyl, and
*«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 cc;nsisting 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
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di-carbocyclic arylamirno, --.mono-carbocyclic arylamino substituted by
substituent(s) independently selected from the 25 group consisting of:

Wh200589357nitro, .... C1_5 alkyl, WO 2005/095357 PCT/JP2085D0EH82/006582

18 .... Ci_b5 alkoxy, and .C1-5 alkoxy substituted by halogen,
di-carbocyclic arylamino substituteg by substituent(s) independently
selected from the 5 group consisting of: halogen, .... nitro, .... C1_5 alkyl,
.... CI-5 alkoxy, angeleytesh imm ths,gposmteensigaesioy: halogen, C2_5 alkenyl,
C1.5 alkoxy, CI_5 alkoxy su}llbftituted by substituent(s) independently

selected from the group cong %%Fﬁlg of: 15 halogen, and carbocyclic aryl,

‘carbocyclic aryloxy, CI_5.q{§91>9g rbonyl, Ci_5 alkylcarbonyloxy, 20

..mono-Ci_5 alkylamino, di-C1_ alkylamino, mono-carbocyclic
arylamino, secarboxy, .

escarbamoyl,
eeCyano,
*enitro,
**amino,
**Cy5 alkylcarbonylamino,
*Csg cycloalkylcarb(;nylamino,
*«Cys alkyl,
*+C,.s alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
sechydroxy,
ssscarboxy,
: ;--carbamoyl,
*¢20X0,
ssscarbocyclic aryl,
sssheterocyclyl,
*ssmono-carbocyclic arsf]amino,
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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WOrR9pg08aBocyclic arylaminocarbonyl, mono-carbocyclic

mono-carbocyclic arylamino substituted by halogen, di-carbocyclic
arylamino, 25 di-carbocyclic arylamino substituted by halogen,

arylaminocarbonyl substituted by substituent(s) selected from the group
consisting of: WO 2005/095357 P@T/JP2005/006582 19 halogen, nitro,
C1-5 alkyl, CI-5 alkoxy, and 5 C1-5 alkoxy substituted by halogen,
di-carbocyclic arylaminocarbonyl, di-cAt3eeyalkoxnaathinocarbonyl

substituted by substituent(s) selected frorg thﬁ group.ca siﬁth of ...
AR el
-5'a u ed

halogen, 10 nitro, -C1-5 alkyl, C1-5 alkoxy® g ¢y OXy

by halogen, mercapto, 15 C _5 aligy{lthigossCitcaalaviiniosshdeiiiutes, by
halogen, C1-5 alkylsulfonyl, C3.6 cycloalkyl, carbocyclic aryl, and 20

heterocyclyl, heterocyclyl,and hetbstitienlys)Subsidiadpyetechatitfient(kd
independently selected from the group consisting of:
group consisting of:
seechalogen,
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:

PCT/JP2005/006582
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--halogen, 25 hydroxy, carboxy, carbamoyl, cyano, WO 2005/095357
PCT/JP2005/006582 20 --nitro, --amino, --CI-5 alkyl, --CI-5 alkyl

WQak#esew by substituent(s) independently 5 selected from tRET4FBUYS/006582
consisting of ...halogen, .hydroxy, .carboxy, and --carbamoyl, 10 -CI.5
alkyl substituted by carbocyclic any, C1_5 alkoxy, C1_5 alkoxy
substituted by halogen, --CI-5 alkoxy substituted by carbocyclic aryl,
carbocyclic aryl, and 15 carbocythedagésubstituted by halogen, (i) C2 8
alkenyl, and C2_8 alkenyl substituted by substituent(s) independently
selected from the group consisting'8P>'halogen, 20 oxo, 'Cl -5 alkoxy,
-CI-5 alkoxy substituted by carbqgtc!;cdﬁwl, carbocyclic aryl, carbocyclic
aryl substituted by substituent(s) independently

*e«C.5 alkoxy, and
*e+C,_s alkoxy substituted 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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25 selected from the group consisting of: --halogen, .hydroxy, --nitro, WO
2005/095357 PCT/JP2005/006582 21 C1_5 alkyl, C1_5 alkyl substituted
wWh0agesy, C1 5 alkoxy, and Cl_5 alkoxy substituted by hal®gEAP2805/006582

heterocyclyl, and heterocyclyl substituted by substituent(s) independently
selected from the group consisting of: hydroxy, nitro, 10 C1 alkyl, and
CI-5 alkoxy, (iii) C2.5 alkynyl, and C2_5 alkynyl substituted by carbocyclic
aryl, (iv) ,C3. 2 cycloallyl,*8H#015 C3-12 cycloalkyl substituted by
substituent(s) independently selected from the group consisting of: C1_5
alkyl, C1_5 alkyl substitute r’f5§7(’SUbstituent(s) independently selected
“from the group consisting,oélz_soam Iroxy, oxo, and carbocyclic aryl,
-mono-CI-5 alkylamino, mono-CI-5 alkylamino substituted by carbocyclic
aryl, 25 di-C1_5 alkylamir;_s alkyl substituted by substituent(s) independently

selected from the group consisting of:
seshalogen,
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,
*0X0,
*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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di-C1-5 alkylamino substituted by carbocyclic aryl, carbocyclic
arylcarbonylamino, carbocyclic aryl, and WO 2005/095357

WEDTFIPI05/006582 22 carbocyclic aryl substituted by halo@€/JRYGBE582

cycloalkenyl, and C3-6 cycloalkenyl substituted by C1-5 alkyl, (vi)
carbocyclyl, and 5 carbocyclyl substituted by substitutent(s) independently
selected from the group consisting of. hydroxy, and nitro, (vii) carbocyclic
aryl, and 10 carbocyclic aryFsubdtituted by substituent(s) independently

selected from the group consisting of: halogen, hydroxy, cyano, 15 nitro,
-CI-10 alkyl, -CI-10 alkyl su%’séﬁﬁ%g'bsﬁvgﬂﬁ%%méﬁ&%eﬂﬁdependently
selected from the group CQ@T'::issﬁQ&Qfémhalogen, 20 hydroxy, carboxy,

carbamoyl, oxo, Cj.5 alkoxy, 25 carbocyclic aryloxy, mono-C1 5
alkylamino-N-oxy, +«C,_s alkoxy substituted by halogen,

sheterocyclyl, and
*heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*shydroxy,
eenitro,
*Cys alkyl, and
*C,_s alkoxy,
(iii)  C,s 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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‘arylaminoca

di-Ct_5 alkylamino-N-oxy, --mono-CI-5 alkylamino, WO 2005/095357
PCT/JP2005/006582 23 di-C1-5 alkylamino, mono-C1-5 alkylamino

WQak#esew by carbocyclic aryl, di-Ci_5 alkylamino substitute8G%/JP2005/006582

carbocyclic aryl, "mono-carbocyclic arylamino, 5 di-carbocyclic arylamino,
carbocyclylimino, carbocyclylimin@ substituted by carbocyclic aryl,
mono-carbocyclic arylamino, di-carbocyclic arylamino, 10
mono-carbocyclic apgrhsisbcsunkibitited Tybslegrxy, di-carbocyclic
arylamino suhstituted by C1 5 alkoxy, mono-carbocyclic

oyl e SRR 280

onyl, dit 303%'” 5‘?ylaminocarbonyl, mono-carbocyclic

arylaminocarbonyl subsfifiute iy Sabsanden dlkexyaflicarbocyclic

arylaminocarbonyl substituted by C1_5 alkoxy, carbocyclic aryl,
carbocyclic aryl subsitivaadyhastibstituent(s) 20 independently selected
from the group consisting of. ".halogen, ... Cl.5 alkyl, and C1_5 algél%?i

substituted by halogfshocyryépabsiiiedncrestiurnicnyedpprendsatns
C1-5 alkyl, C2.5al en;ﬂi C2-5 alkens){l suti.'_stituted by carbocyclic aryl,

rom the group consisting o
hydroxy, and
enitro,
(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.s alkylamino-N-oxy,

semono-C,.s alkylamino,
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Cj_qg alkoxy, WO 2005/095357 PCT/JP2005/006582 24 Cl_9 alkoxy
substituted by substituent(s) independently selected from the group

WQaMsOIMHof. hydroxy, --halogen, 5 carboxy, mono-C1l_5 alRGIEHRHGS/006582

di-CIS alkylamino, carbocyclic aryl, --halogenated carbocyclic aryl, 10
heterocyclyl, heterocyclyl substituted by substituent(s) independently
selected from the group consisting of: halogen, heterocyclyl, and 15
heterocyclyl substituted by‘s&litfstistakkmlﬁs)inmdependently selected from the

group consisting of. halogen, . alkyl, an Cl 5a
substituted by halogen, CZ’ @%ﬂ&?l@%la@?g éfB&’i&%%“ﬁfH"%chc aryl,

alkylcarbonyloxy, carbocyglig. BT 1A RRENEYS & }éLQB‘é/c?HQ:SJISHted

by substituent(s) independently selected from the group consisting of.
halogen, hydroxy, sesmono-carbocyclic arylamino,

s«di-carbocyclic arylamino,
sscarbocyclylimino,
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, &
. escarbocyclic 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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WO 2005/095357 PCT/JP2005/006582 25 carboxy, carbamoyl, --cyan,
--nitro, 5 --amino, Ci_5 alkyl, .C1_5 alkyl substituted by substituent(s)
wordeperadently selected from the group consisting of: halogePCTIIP2005/006582
..hydroxy, .carboxy, and carbamoyl, -CI_5 alkoxy, and C1_5 alkoxy
substituted by halogen, 15 heterggyclyloxy, heterocyclyloxy substituted by
substituent(s) independently selected from the group consisting of:
--halogen, hydroxy:C20absrhosupstititiodhyoyabstdyanits) indsgendenfiisplecss
C1 5 alkyl, C1_5 alkyl substituted by substituent(s) independently
selected from the gfEThRBEUURAERSEINS S ogen, WO 2005/095357

PCT/JP2005/006582 «shydroxy,

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:
esshalogen,
escheterocyclyl, and
sseheterocyclyl substituted by substituent(s)

independently selected from the group consisting

“of:
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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26 hydroxy, carboxy, and carbamoyl, Ci.5 alkoxy, and 5 C1_5 alkoxy
substituted by halogen, (carbocyclic aryl)S(0)20, carboxy, carbamoyl,

W@E/a%Xycarbonyl, 10 -mono-C1_5 alkylaminocarbonyl, diPCI/5P2005/006582
alkylaminocarbonyl, mono-C1_5 alkylaminocarbonyl substituted by
carbocyclic aryl, -di-CI-5 alkylamingcarbonyl substituted by carbocyclic
aryl, mono-carbocyclic arylaminocarbonyl, 15 di-carbocyclic
arylaminocarbonyl, mono-cadsbexiclic arylaminocarbonyl substituted by
C1_5 alkyl, di-carbocyclic arylaminocarbonyl substituted by CI -5 alkyl,
-amino, -mono-CI-5 alkylamfee®evi-cl_5 alkylamino, mono-C1_5
alkylamino substituted by Qy(%%ﬂo di-Ci-5 alkylamino substituted by cyano,
mono-carbocyclic arylamino,” di-éarbocyclic arylamino, 25 C _5
alkylcarbonylamino, C3.6 eygialkylcarbonylamino,. C2_5
alkynylcarbonylamino, C2.5 alkynylcarbonylamino substituted by
carbocyclic aryl, WO 2005098887 PCT/JP2005/006582 27

*C s alkyl,
*+C,_s alkyl substituted by substituent(s) independently
selected from the group consisting of:
=sshalogen,
eeshydroxy, - |
ssscarboxy, and
ssscarbamoyl,
*(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,
seCyano,
senitro,
e*amino,
*Cys alkyl,
*«C .5 alkyl substituted by substituent(s) independently
selected from the group consisting of:

seshalogen,



CI-5 alkoxycarbonylamino, carbocyclic arylsulfonylamino, carbocyclic
arylsulfonylamino substituted by CI-5 alkyl, (carbocyclic ary)NHC(O)NH,

WG Aarss§elic aryl)NHC(O)NH substituted by CI-5 alkoxy, (cRfESERUNG/006582
aryl)NHC(O)NH substituted by haloganated C1_5 alkoxy, carbocyclic aryl
azo, carbocyclic aryl azo substitutegsby mono-Ct_5 alkylamino, 10
carbocyclic aryl azo substituted by di-CI-5 alkylamino, -C1.5 alkylthio,
C1_5 alkylthio substituted by halotyeydesadtocyclic arylthio, ,carbocyclic
arylthlo substituted by substltuent(s) |ngepend ntly 15 selected from the
group consisting of: --halogen, --nifl O’SQa?ﬁ and Ct-5 alkyl, 20
aminosulfonyl, heterocyclylthio, C,l@aptjm Ifonyl mono-C1.5
alkylaminosulfonyl, di-C1.5 alkylaminosulfonyl, 25 heterocyclylsulfonyl,
C3-6 cycloalkyl, C3-6 cycloatky sikbstitatad by CI-5 alkyl, carbocyclic aryl,
WO 2005/095357 PCT/JP2005/006582 28 -carbocyclic aryl substituted
by substituent(s) independetly alkoxy substituted by halogen,

*(carbocyclic aryl)S(0),0,

scarboxy,

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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selected from the group consisting of: -Cl_7 alkyl, and --CI_7 alkyl
substituted by halogen, 5 -heterocyclyl,and -heterocyclyl substituted by

WQapk#esIs) independently selected from the group consisttaR20@GI0E&582

alkyl, -carbocyclie aryl, and 10 -halogenated carbocyclic aryl, -CI-5
alkoxycarbonyl substituted by carbagcyclic aryl, and (viii) heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected .from
the group consistintf-of: alPNystsmwlamfroxy, carboxy, carbamoyl,

cyano, 20 -nitro, -a.mi o, -ClI-5 alkyl, CI.5 alkyl substituted by
substituent(s) indep%ﬁ%@%ﬁ?’%g&fﬁ%}wgg%l?ﬁe group consisting of: 25

—-halogen, hydroxy.. £800¥ q&@fﬁg%ﬁ%hi)%%@&@é&%& alkyl,

PCT/JP2005/006582 29 0xo, _5 alkylcarbonyloxy,
‘ *(carbocyclic ary)NHC(O)NH,

s(carbocyclic aryl)NHC(O)NH substituted by C,.s alkoxy,
«(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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carbocyclic arylearbonylamino, carbocyclic arylcarbonylamino substituted
by halogen, 5 CI_5 alkoxycarbonyl, C1_5 alkylthio, C1_5 alkylthio

WQ@aks#esewr by carbocyclic aryl, --Cl -5 alkylthio substituted byPGdldBa9atens582

carbocyclic aryl, 10 carbocyclic aryl, carbocyclic aryl substituted by
substituent(s) independently selegted from the group consisting of:
halogen, and nitro, 15 heterocyclyl, and heterocyclyl substituted by
substituent(s) mdep@ﬁé@?mycs@’éévé&%?ﬁ ‘Pﬁé'{%%‘&ﬁ@éﬁé@ﬁﬁ@l@ﬁ“ﬂy
..halogen, ... C1.5 a{k‘}ie f?{ﬁ Cr_5 alkyl subtstltuted by halogen,

Cl 5 alkoxy, Cl5 5ﬁ<oxy &t 557/??3 oglé' CI-5 alkoxy substituted

by carbocyclic aryl, carboc,,)@:llql Iodm 25 carbocyclic aryloxy substituted

by substituent(s) mdependently selected from the group consisting of:
-.halogen, --nitro, WO 200&/Q95R$IstsiitdPORd @682 30 cyano,

hydroxy, carboxy,
eheterocyclyl, and
=heterocyclyl substituted by substituent(s) independently selected
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,
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carbamoyl, 5 --amino, "Cl_5 alkyl, --CI-5 alkyl substituted by
substituent(s) independently selected from the group consisting of.

WO, 2085498317 10 hydroxy, carboxy, and .carbamoyl, mono-C1PET/JP2005/006582

alkylamino, --di-CI-5 alkylamino, 15 CI-5 alkylcarbonylamino, C3.6
cycloalkycarbonylamino, --CI -5 alkaxy, '-Cl -5 alkoxy substituted by
halogen, C3.6 cycloalkyl, 20 C2.5 alkenyl, C2.5 alkynyl, -carboxy, C1_5
alkoxycarbonyl, -.mono-C2=Sxalkylaminocarbonyl, 25 --di-ClI-5
alkylaminocarbonyl, mono-C3.6 ¢ cIoaIkyI inocarbonyl, di-C3-6
cycloalkylaminocarbonyl, Mbns: ?rgw nocarbonylamino, WO

2005/095357 PCT/JPZOOS[QO&%@@KII} qu:% %Xlgmlnocarbonylammo

"mono-C3.6 cycloalkylamlnocar amino, d|

Cycloalkylamlnocarbonylamsaarb&;ceﬁ@dkwhmonylammo substituted by halogen,

*C1_s alkoxycarbonyl,
»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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5 C1_5 alkylthio substituted by halogen, C15 alkylsulfinyl, Ci_5
alkylsulfinyl substituted by halogen, --CI-5 alkylsulfonyl, and C1.5

WQROPEMRSAYI substituted by halogen, 10 heterocyclyloxy, het@®GEYERANG06582
substituted by substituent(s) independently selected from the group
consisting of: halogen, nitro, 15 hygiroxy, carboxy, carbamoyl, --cyan,
amino, 20 C _5 alkyl, CI.5 alkyl substituted by substituent(s)
independently selected frengyahe.group consisting of ".halogen, hydroxy,
25 carboxy, and carbarnoyl, C1.5 alkoxy, and Cj.5 alkoxy substituted by
halogen, WO 2005/095357'175’@19/5352005/006582 32 mono-C1.5
alkylamino, di-C15 alkylanlie[}gog_s alkylcarbonylamino, C1.5 alkylthio,
5 C7_5 alkenylthio, ’

sscarbamoyl,
**amino,
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,.s alkylaminocarbonyl,
+«di-C1.s alkylaminocarbonyl,
ssmono-C,¢ cycloalkylaminocarbonyl,
««di-C3.¢ cycloalkylaminocarbonyl,

ssmono-C;_s; alkylaminocarbonylamino,
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carbocyclic arylthio, carbocyclic arylthio substituted by halogen,

carbocyclic arylthio substituted by CI-5 alkoxycarbonyl, heteroeyclylthio,
WQApEHERSEY clylthio substituted by C1_5 alkyl, Cl_5 alkylsulfiR@;T@P2805/006582

alkylsulfonyl, carbocyclic arylsulfinyl, carbocyclic arylsulfinyl substituted

by halogen, 15 carbocyclic arylsuanyl, carbocyclic arylsulfonyl

substituted by halogen, carbocyclic arylsulfonyl substituted by CI-5 alkyl,

Cl_5 alkoxycarbonyl, C1.5 afkdxycdikpeminsatibemtamisg.carbocyclic aryl,

20 carbocyclic aryl, carbocyclic aryl substityted by substituent(s
independently selected fronfHe" Féﬁﬁciﬂ#g%%%% .afgﬁg}'gadggﬁ?”nitro, 25

C1.5 alkyl, CI_5 alkyl substjfyted QY RSA0miG Ryl Nd C1.5
alkoxy substituted by halogen, WO’2005/095357 PCT/JP2005/006582 33

heterocyclyl, and heterocyeby,sulistighited by substituent(s) independently
selected from the group consisting of: halogen, 5 C1_5 alkyl, Ci_5 alkyl
substituted by halogen,  **Cis alkylthio substituted by halogen,

*«Cs5 alkylsulfinyl,
*sCys alkylsulfinyl substituted by halogen,
«C; alkylsdlfonyl, 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,
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C1.5 alkoxy, and C1_5 alkoxycarbonyl; 10 R2 is halogen, C 1,5 alkyl, CI-5
alkyl substituted by halogen, C1_5 alkyl substituted by hydroxy, CI-5 alkyl

WQaks#esewr by carbocyclic aryl, CI-5 alkyl substituted by haloBERERE05/006582

carbocyclic aryl, C1.5 alkyl substituted by heterocyclyl, CI-5 alkyl
substituted by halogenated hetergzyclyl, C2_5 alkenyl,,C2_5 alkynyl, CI-5
alkoxy, C1_5 alkoxy substituted by halogen, CI-5 15 alkylthio,
-N(R2a)(R2b); whel8iPPREasdHey RBB@re each independently hydrogen,
Cl 5alkyl,or C1-5 | sybstituted by substituent(s) independently
selected from the gF@L%ﬁS?]%?& |r11rg1]°bf: halogen, hydroxy, 20 carboxy,
carbamoyl, C1.5 al}@lgg)ﬁlk%yn,gn ﬁlﬁi&ycloalkyl, 25 carbocyclic aryl,
carbocyclic aryl substituted by substituent(s) independently selected from
the group consistingdyk aliyadidgen, WO 2005/095357 PCT/JP2005/006582
34 --Cl -5 alkyl, ..CI-5 alkoxy, "CI-5 alkyl substituted by halogen, "CI-5
alkoxy substituted Brabgerithitd 5 -SOZNH2, heterocyclyl, and
heterocyclyl substitutegotéycﬁubstﬁHent(s) independently selected from the

group consisting of. ¢ arytio,
scarbocyclic arylthio substituted by halogen,
scarbocyclic arylthio substituted by C;.s alkoxycarbonyl,
sheterocyclylthio,
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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--halogen, 10 -'CI-5 alkyl, CI_5 alkoxy, C15 alkyl substituted by halogen,
and CI_5 alkoxy substituted by halogen, C3.6 cycloalkyl, carbocyclic aryl,

W@ambwe9siid aryl substituted by 15 substituent(s) independenthC$SIRWEH06582

from the group consisting of- -halogen, -CI-5 alkyl, CI_5 alkoxy, C1-5
alkyl substituted by halogen, and 28 CI.5 alkoxy substituted by halogen,
heterocyclyl, or heterocyclyl substituted by substituent(s) independently
selected from the groetsreeysdidting of. halogen, -CI-5 alkyl, 25 -CI-5

alkoxy, C1.5 alkyl s bstitutegé) 9alo en, %%% -CI-5 alko su(?sti uted b
halogen; WO 2005/8@%@?’ ¥7 gﬁgﬁg}@' gﬁ“i‘g(% }rslcyg Bt eerbtf?/rs?ﬂec‘[gd
the group consisting,af /as Cgugst(”éac)ﬁ(lllb), (IV), (Iva), and (IVb);
R3 B,N R3 B'N R3\B'N/t- NRa NN Ng~.Ra L C (lll) 011a) (Illb) R3 B R3
B\ R3\N N~qg~~//N~ql~/ 5¢hpfasa) (Wb) wherein R3 and R4 are each
independently hydrogen or C1-5 alkyl; and A

"C1.5 alkyl,

*«C,.s alkyl substituted by halogen,

»+Cy_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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10 and B are each independently a single bond, -CH2-, or -(CH2)2-; Z1,
Z2, Z3, and Z4 are each independently hydrogen, halogen, C1-5 alkyl, CI-

WG 2850%3bstituted by halogen, Cl_5 alkyl substituted by hydrd@GA/aP280a084582

substituted by carbocyclic aryl, C1-5 alkyl substituted by halogenated
carbocyclic aryl, C1.5 alkyl substitgted by heterocyclyl, C1.5 alkyl 15
substituted by halogenated heterocyclyl, C2-5 alkenyl, C2.5 alkynyl, C3-6
cycloallcyl, C1.5 alkoxy, C2=€:alklsxd substituted by halogen, mono-C 1-5
alkyl amino, di-Cl_5 alkyl amino, C1.5 alkylthio, carbocyclic aryl,
substituted carbocyclic aryl"Het@l§%%elyl, or substituted heterocyclyl: or

'R2 and Z2 are bonded to e,aélhsgmﬁrs%;g{%@ [ lggg]’-RZ-ZZ- is -(Cl42)n

2 0 or -(CH2)0-CH=CH-(CH2)p-; wherein one -CH2-group of -R,-4- can
optionally be replaced by G{O); NR&y Quistitaféd)bwhaidshl ardherein n is 2,
3,4, 5, or 6; 0 and p are each independently 0, 1, 2, 3, or 4 provided that
WO 2005/095357 PCT/JP2689®88582 36 o+p =0, 1, 2, 3, or 4; and R6
is hydrogen, C1.5 alkyl, or sybstituted C1_5 alkyl; and Y represents: 5 (i)
“C(O)NR5-, -CC S)NIETS Liéﬁ‘)@'—'fi-S(O)Z-, -C(0)-, -C(S)-, or - (CH2),n

when L is selected ffﬁ&%&% Pkﬁ%&ﬂﬁ‘élﬁﬂgguﬂ&ﬁ‘?éﬁ&%jfi‘ﬁdegél)dé!rl{i%), s@B8ed
(111b); or (ii) -C(O)NR5-, -CCS)NRb5-, -C(O)O-, or -OC(O)- when Lis

selected from the offupthepsieiReneikhaaRIlae (1V), (IVa), and (Nb); 10
wherein R5 is hydrogen or C1 5 alkyl; and mis 0, 1, 2, 3, 4, or 5; wherein
carbocyclic aryl is phenyl, néglgsp, anthranyl, phenanthryl, or biphenyl;
.carbocyclylis 10, 1 1-dihyq[%-5-%ol-dibenzo[a,d]cycloheptyl, 1-15
oxo-indanyl, 7,7-dimethyl-2-0%601¢yclo[2.2.1]heptyl, 9H-fluorenyl, 9-
oxo-fluorenyl, acenaphthyl,;@]_tmg(ggyjonyl, C-fluoren-9-ylidene, indanyl,
indenyl, menthyl, 1,2,3,4-tetrahydro-naphthyl, or bicyclo[2.2.1]heptenyl;
*+C_s alkyl substituted by halogen, and

*(C;_s alkoxy substituted by halogen,

Cs.6 cycloalkyl, carbocyclic 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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heteropyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,2-dihydro-3-oxo-pyrazolyl, 1,3,4-thiadiazoly], 1,3-dioxo-

WQosmAEsY|, 1,3-dioxolanyl, 1H-indolyl, 1H-pyrolo[2,3-c]pyridB€;TIH2005/006582

pyrrolyl, 1-oxo-3H-isobenzofuranyl, 2,2',5',2"-terthiophenyl, 2,2'-
bithiophenyl, 2,3-dihydro-l-oxo-isogilolyl, 2,3-dihydro- benzo(1,4]dioxinyl,
2,3 -dihydro-benzofuryl, 2,4-dihydro-3-oxo-pyrazolyl, 2H-benzopyranyl,
2-0x0-benzdpiprsatsEted dsampherigmgpnsigintivfdiomrgae (1D), (1lla), (IIIb),
2H-benzo(1, 6‘5( ég} 3,4-dihydro-2H-benzo[b][1,4]dioxepinyl, 4H-
benzé{Y SEEIY ﬁﬁﬁz 'F benzopyranyl, 4-oxo-1,5,6,7-tetrahydro-indolyl, 4-
0x0-3,4-dihydro-phthalazinyl, 4-oxo-benzopyranyl, 9, 10,1 O-trioxo-
thioxanthenyl, 9H-carbazolyl, 9H-xanthenyl, azetidinyl, benzimidazolyl,
WO 2005/095357 PCT/JP2005/006582 37 benzo[1,3]dioxolyl,
benzo[2,1, 3]oxad|azoI%IJ benzo[1,2,5]oxadiazolyh benzo[b]thienyl,
2 Iyl, cingolyl, fenyl 4 RickaZof2,1- bithiazotyhs;
q!yl morpholino, w olinyk oxazolylrl\l ox R,
: peridyl, plrldyl?.gyra o[5y b]thlazolyl azok pyrazinyl,
pyrldyl pgﬁﬂ'dyl pyrrolidyl, quinonI?[ﬁu noxalyl, thiazolidyl, Iz glyl,
thienyl, t nyl, 2,3-dihydro-benzofuryt, tetrahydro-thienyl, o
benzofuranyl; halogen is fluoro, chloro, bromo, or iodo; or a
pharmaceutically gicceptable salt, hydrate ogsolvate thereof. 10 On
aspey se?;&rhventlonlpert ph%ﬁh’aceutlca!ﬁscons S
compising a therapeuticall ctiye ount of at least gund,
&%es ibed herein, in cor%ﬂa%gti%n with a pharmaceﬁiﬂ:?ll@ acceptable
carrier. Oneil:%,%pect of tHe present mve@;g pertains to methods tgu
prophylaxis‘or’ treatment of improving ory function, sleepln
arousal, anxiety, depression, mood 15 disorders, seizure, obe5|ty,
diabetes, appetite and eating disorders, cardiovascular disease,
hypertension, dyslipidemia, myocardial infarction, binge eating disorders
including bulimia, anorexia, mental disorders including manic depression

schizophreni deI|r mentia, stress, co disord t ntlo
deficit Igllsor :F% 'SU q{ﬁ BUsE" ths so(r%%ehgerg[} yarbeen ST St R

and B are each independently a.smgle bond, -CH,-, or -(CHz),-;

\\\\B\rl\l/?z-

Z,, Z,, Z3, and Z, are each independently hydrogen, halogen, C,.5 alkyl, C,.
s alkyl substituted by halogen, C,._s alkyl substituted by hydroxy, C,_s alkyl
substituted by ;:arbocyclic aryl, Cy.s alkyl substituted by halogenated
carbocyclic aryl, Cy_s alkyl substituted by heterocyclyl, C,.s alkyl
substituted by halogenated heterocyclyl, C,.s alkenyl, C,.5 alkynyl, Cs.
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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and dyskinesias including Parkinson's disease, epilepsy, and addiction
comprising 20 administering to an individual suffering from said condition

W 2bsregsesitically effective amount of a compound, as descrilR$IHE2e03/096582

a pharmaceutical composition thereof. One aspect of the present
invention pertains to methods for thg prophylaxis or treatment of an eating
disorder, obesity or an obesity related disorder comprising administering
to an individerel Stbrig- o ahwe Bentitidrraeth érepidiiticarsubstiutedCi25
amount of aaiorinpound, as described herein, or a pharmaceutical
composition“theteof. One aspect of the present invention pertains to

‘methods for the pxp@phylaxis or treatment of anxiety, depression,

schizophrenia, addiction, or epilepsy comprising administering to an
individual suffespgdiiem the condition a therapeutically effective WO
2005/095357 PCT/JP2005/006582 38 amount of a compound, as
described hébein, oFEOMNBsmadetiR-cErBiitiNO)omE € eti(Bi-tive -
present invention pertains tp ¢ ounds of.the present invention,.as
Gosribed herein, L FAde ROBFEB PO ARSI rmrac
method of treatmeﬁtlgjmﬁ)bmanﬂ)’a@mal body by therapy. 5 One
aspect of the presentinvention pertains to compounds of the present
invention, agiifjescHOA)NREe G (B ARharG(@)O4t malxt (D posikio . theskofed
for use in a method of prophylaxis or treatment of an eating disorder,

obesity or an obesfipTelbter msertrtERErRimAT dVaniia) Bed Ky

therapy. OntvaV ﬁ;\esgg(ﬁ of B@gr égge&t I é/gﬂ(%?néggrrﬁe{isrl? 50£%m400u51,ds of the
K ; ;

present 10 inven |orf,lsés cribed hérel ,orapharfnaicéu’[ic’aﬁr ’

composition thereof, for use in a method of prophylaxis or treatment of
anxiety, depression, schizophrenia, addiction, or epilepsy of the human or
animal body by thevhpseiiOndespeit afitiegheasbmapheritiodbpayiins to
compounds of the present. invention, as described herein, for the
manufactur®STAYREG A RIRISEF use in the 15 prophylaxis or treatment

of an eating disordgfabesin of Bhasin&laed ASdelsa QRERAHRESH -

the present invention pertains to compounds of the present ‘invention, as
described hessHndarthe mianedagtdexd-bicpedcam ihptol, aFefluvibeyl, 9-
prophylaxis or treatment of anxiety, depression, schizophrenia, addiction,
or epilepsy. GadluEpRd: afenehtiaderntingatinen b&rdnescimbdspeidngpnyl,

decreasing fllx)lggnyllli],t%lé%thyl, 1,2,3 ,4-tetrahydro-naphthyl, or bicyclo[2.2.1]heptenyl;

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,2-dihy~dro-3-oxo-pyrazolyl, 1,3,4-thiadiazolyl, 1,3-dioxo-
isoindolyl, 1,3-dioxolanyl, 1H-indolyl, 1H-pyrrolo[2,3-c]pyridyl, 1H-
pyrrolyl, 1-oxo-3H-isobenzofuranyl, 2,2',5’,2"—térthiophenyl, 2,2'-
bithiophenyl, 2,3-dihyd ro-1-oxo-isoindolyl, 2,3-dihydro-
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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20 of an individual comprising administering to the individual a
therapeutically effective amount of a compound, as described herein, or a

W RNFNASHTtical composition thereof. One aspect of the presePETHRMAGYA06582

pertains to methods of inducing satiety in an individual comprising
administering to said individual a #herapeutically effective amount of a
compound, as described herein, or a pharmaceutical composition thereof.

25 One aspezs A isreduwhtheriobtid B lsadinreltd: hramebd Jpsetitsivhg
o . i an indvidtial comprision adminieteting {0 s
or regucing ?Vﬁv%%lggﬁﬁ‘é‘ré%%;b%” '5‘{9{'{‘&‘1 H‘fé‘nz%‘%ﬁ“fzg@i]%lﬁno a,'lfj,‘r'] 35253 m%z%"fg‘;l 3

individual a therapeut effectivé amount of a tcomp escr

herein, or apharBReaISaLEAMROSIION 1RRIRbIMOHR Ixhzolyl,
PCT/JPZOOgOOGS% 39 Oneelgnspect 01BIthe pl?ése}wt mvcagrl%%%%ﬁertainos}{o

methods of eroldnyditpigee 4 C ipeaBibtpiridyd pyndivieldl-shhiyanBi gyrazolyl,
contacting the receptor with a compound, as described herein. In some

embodimenB¥raHBYEdNTibvh s R HnprFohd L it iaohib @rnsstirh drezotidyl,
modulation gf. th H receptqr is far the pr laxis oy treatment af a
eating disor éarz,’(gylt}jﬂtt)elgl e‘o?’%@é‘%ﬁ‘y%éa legdgl%% eorﬁmrs%nﬁ%y dchienyl, or
embodimenggnihgmgdulation of the MCH receptor reduces food intake of
the individual. In some embodiments, the modulation of the MCH receptor
induces satiety in th®&gedivsdilalrdncblame omog ciniatats, the modulation of
the MCH receptor controls or reduces wei?ht gain of the individual, In
some embodiARREAHHaHY RassPiEt erevRYAraiscenisly etbesRiphylaxis
or tregtment qof anxiety, .depression, schizaphrenia.. addiction,.or.
L e e e e
coRiphasimeRiapdhecan et iteabiMans A0S ERhpIINEREsddhaityaman

has a body mass index of about 18.5 to about 45. In some embodiments,
heisin Howembinakion Wishly phasmacdetcalinaregpblecabiout 45. In 15 some
embadiments, the human has a body mass index of

bout 30 to about 45.
I SRS BREELRE RS LA HET RERD ST Hes TS RIPRIRLEDS 1o

tréﬂﬁ&%@ix@%ﬁ@%&&%ﬁn@%ﬁ?ﬂ%&%&%‘ém%%ﬂj DR ABRLS A mood

producing a pharmaceutical composition comprising admixing a
disatepywigiraobiaiigridiebtloeyeippaittadphdnmdisendticaliyrdiocepidinidisease,
carrier, 20
hypertension, dyslipidemia, myocardial infarction, binge eating disorders including
bulimia, anorexia, mental disorders incluciing manic depression, schizophrenia, delirium,
dementia, stress, cognitive disorders, attention deficit ciisorder, substance abuse disorders
and dyskinesias including Parkinson's disease, epilepsy, and addiction comprising
administering to an individual suffering from said condition a therapeutically effective
amount of a compound, as described herein, or a pharmaceuticaln 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

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

administering to an individual suffering from the condition a therapeutically effective
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Detailed Description of the Invention One aspect of the present invention
relates to certain substituted pyrimidine compounds represented by

WEHNORSIFY: 4 L-~' YN RI 25 (1) or a pharmaceutically accepR@GI&IB2I05/006582

hydrate or solvate thereof, wherein Q, L, Y, and R, are as described
herein, supra and infra. WO 2005895357 PCT/JP2005/006582 40 It is
appreciated that certain features of the invention, which are, for clarity,

amgustAbeepnpotad s esteabekbinrinmcornibaamaesitdcalrgmpreytioa-provided

in co binatiog\ﬁl{_] a sin%Ie embaqdiment, Conversel‘yj/r,1 Sar%)t s features of
i e conte

the inVEHt8R* 15 BIGSCR T RURY PHS 1Bt TP 3G BFEUingle

inMRAJDEAL BHRISA RE PRAMIRGEL SERREBISNOSHIh M eor StHIABIGN o

subcombination. In some embodiments, compounds of the present
méthedrdfareaneaf If cieriumdt)ovdaiel bddyisyrdierupa (lla); Z, is hydrogen,

halogen, C1_5 alkyl, C I-5 alkyl substituted by halogen, C3.6 cycloalkyl,

C1_Fakesppcof Beressyt sutsstionoersiphigogamoypds phthglgmedet or a

. ph ticall table salt, hydrate, or solyate th 10 |
R e R R e e o

mé‘éﬁb%r%'fﬁpﬁyi%%? clackiiph e AOMALANGSURG®Isit) &rlad Qralty rand £1

10 alkyl substituted by substituent(s) independently Selected from the
digideof credisting of adimahaddgdy, thoxn;,. -Cl-5 alkoxy, C1_5 alkoxy

substituted by carbocyclic aryl, -C1.5 alkylcarbonyloxy, 20 _C1-5

alkoxyeaAseasy L e PrsIkdRyRHivPRtdvStiaemBryy dabdepireealy,

in&glrtllz)o%?yigl(i‘l%s%ﬁgg&( ﬁ/érae'ng or a pharmaceutical coenposition thereof, for use in a
method of prophylaxis or treatment of anxiety, depression, schizophrenia, addiction, or
epilepsy of the human or animal body by therapy.

One aspect of the 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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-carbocyclic aryloxy substituted by substituent(s) independently selected
from the group consisting of 25 --halogen, --nitro, -C1_5 alkyl, and -C1_5
WQRMPEEIBTItuted by oxo, WO 2005/095357 PCT/JP2005/006F&A/4P2005/006582

heterocyclyloxy, heterocyclyloxy substituted by C1.s alkyl,
mono-carbocyclic arylamino, di-gaybocyclic arylamino, 5 carbocyclic
arylsulfonylamino, carbocyclic arylsulfonylamino substituted by C1_5 alkyl,
-C1.%atkaspait oOherasntingestips veuteioshy osirbody efimadylatingrb dGHic
arylthjo, 10 carbocyclic arylthio substituted by halogen, carbocyclic )
recERIR B A B GHAG er SR s SRR 2R, T PR dccribed

heRSSHITOIMY SHBSHISE L A R e e
substituted by CI-5 alkyl, C3.6 cycloalkyl, C3.6 cycloalkenyl, carbocyclyl,

méd@raney ehths Wik ueshly ©fbibialkesphyRRisarkeeyalientoylameding disorder,
carbocyclic aryl substituted by substituent(s) independently selected from
obﬁs@ygqmﬁy%@nglgtﬂdgii@ﬁrdﬂnalog@ng embodiments, the modulation of the MCH

receptor reduces food intake of the individual. In some emxbodiments, the modulation of
the MCH receptor induces satiety in the individual. In somae embodiments, the modulation
of the MCH receptor controls 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.
N~ \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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nitro, 25 Ci_5 alkyl, and C1_5 alkyl substituted by substituent(s)
independently selected from the group consisting of: halogen, WO
WQROB/088357 PCT/JP2005/006582 42 carbocyclic aryl, and PETAIBASHN6582
Ci-5 alkoxy, CI_5 alkoxy substituted by halogen, 5 C _5 alkoxy substituted
by carbocyclic aryl, carbocyclic agyloxy, mono-carbocyclic
arylaminocarbonyl, and mono-carbocyclic arylaminocarbonyl substituted

by sdbisterratiaydtaietrmdeatises gf disimentmtingaeh a1o fearlamty,

C1.5 alkyl, C1-5 alkoxy, and .,. C] 5 alkoxy substituted, by halogen, . .
e S S B
a SiDRIEMIRA KB UBSHILRBYS) S RIGCIEALFRTY 1HE iBTOHR SPRAIRHRR Ofor brevity,

halogen, ... C1.5 alkyl, ---CI-5 alkoxy, and 20 ... C1_5 alkoxy substituted
ddsyribadoipehe cofidxd dflkyliigie embddmmikty lihip dsdoisiiputed dey biagriy ocih dny
alkylsulfonyl,

suitable subcombination.

In some embodiments, compounds of the present invention are of Formula ()
wherein Q is Formula (Ila); Z, is hydrogen, halogen, C,.s alkyl, C_s alkyl substituted 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,salkyl, and

*«C,.s alkyl substituted by oxo,
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carbocyclic aryl, and 25 heterocyclyl, heterocyclyl, and heterocyclyl
substituted by substituent(s) independently selected from the group

WQaME®IRHOf. WO 2005/095357 PCT/IP2005/006582 43 C1PSHIBAN05/006582

C1.5 alkoxy, C1.5 alkoxy substituted by carbocyclic aryl, -carbocyclic aryl,
and 5 carbocyclic aryl substitutediby halogen, (ii) C2.5 alkenyl, and C2 5
alkenyl substituted by substituent(s) independently selected from the
group consisting ofheareexeydiearyl, and 10 carbocyclic aryl substituted

by substituent(s) i |n enden ly se e(;ted e group consisting of.
--nitro, --halogen L r%% PXs ft'gu‘g rQ{J &f?ﬁ?ed by halogen,

"..CI-5 alkoxy, and 85?0%5%‘69%@% Hﬁ%ﬁh?y halogen, (iii) C3.6

cycloalkyl, and C3.6 cycloalkyl substituted by substituent(s) independently
20 selected from thei gsebtewpesistagins, -C1.5 alkyl, Ci.5 alkyl substituted
by carbocyclic aryl, -carbocyclic arylcarbonylamino, and carbocyclic aryl,
scarbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substituted by Ci_s alky/1,
*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,
*Cs 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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25 (iv) carbocyclyl, and carbocyclyl substituted by nitro, (v) carbocyclic
aryl, and carbocyclic aryl substituted by substituent(s) independently WO

WQREB/0E8357 PCT/JP2005/006582 44 selected from the groBGTIRZIEHA06582

of: -halogen, cyano, nitro, 5 C1_9 alkyl, and C1_9 alkyl substituted by
substituent(s) independently sele¢ted from the group consisting of:
--halogen, oxo, 10 mono-carbocyclic arylaminocarbonyl, -di-carbocyclic
arylaminocarbonyl, mono-carbocytarEbesyinmvearBonyl substituted by
C1_5 alkoxy, di-carbocyclic arylan iqocarblo?yl substituted by CI-5 15
alkoxy, carbocyclic aryloxy, carbocfcﬁlrgcgrcy)(, ’and carbocyclic aryl

‘substituted by substituent(s@l_isrgj&g%ndently selected from the group
I

consisting of: 20 ---halogen, ... C ’alkyl, and ... CL5 alkyl substituted by
halogen, heterocyclyl, ane®gteliasycybsinnsttbgddibyef; -5 alkyl, 25
C2.5 alkenyl,

++Cy_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:
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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C1_7 alkoxy, 'Cl -7 alkoxy substituted by halogen, C1_7 alkoxy
substituted by carbocyclic aryl, WO 2005/095357 PCT/JP2005/006582 45

wEBBOYEIalkoxy, carbocyclic aryloxy, and carbocyclic aryloBCIurotehs82

by substituent(s) independently selected from the group consisting of. 5
--halogen, --nitro, and --CI-5 alkagy heterocyclyloxy, and heterocyclyloxy
substituted by substituent(s) independently 10 selected from the group
consisting of: --halogen, -€i-5HKyl, and C f_5 alkyl substituted by
halogen, .-C 5 alkoxycar.lg8nyllk15 mono-C1_5 alkylaminocarbonyl,
-di-CI-5 alkylaminocarbonyl, l'haonogth_S alkylaminocarbony! substituted

by carbocyclic aryl, di-C1.5@@9{]@,@rggg&m@gayg&sygggg%gg_gylparbocyclic
[

aryl, 'mono-carbocyclic arylaminocarbonyl, 20 di-carbocyclic
arylaminocarbonyl, mono-easthocydiicaayylandinocarbonyl substituted by
C]_5 alkyl, di-carbocyclic arylaminocarbonyl substituted by C1_5 alkyl,
mono-C1_5 alkylamino, drettsemifanmirybstitited by halggamo, CI.5
alkylthio S“béﬂt“te%f}’aﬂ(%'ﬁ’ ,earrll,d
C,.s alkenyl substituted by substituent(s) independently selected
from the group consisting 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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Ci_5 alkylsulfonyl, carbocyclic aryl, and WO 2005/095357
PCT/JP2005/006582 46 carbocyclic aryl substituted by substituent(s)

wWordeperadently selected from the group consisting of: Cl_7 alRET/ARZN05/006582

C1_7 alkyl substituted by halogen, 5 (vi) heterocyclyl, and heterocyclyl
substituted by substituent(s) indepgndently selected from the group
consisting of: -halogen, -CI-3 alkyl, and 10 C _5 alkyl substituted by
substituent(s) indepriptiechftgnasdhe eredp fionsisting gfoup consisting of.
--halogen, -oxo, ¢ rtioc clic aryl, 15 carbocyclic aryl substituted by

halogen, heterocyc Ol heterocyclyl substituted by substituent(s)

‘independently seleg}t,grqiofrom the group consisting of: halogen, 20 ... Q-5

alkyl, and ... Cl_5 alkyl substituted by halogen, -CI-5 alkoxy, C1_5
alkylthio, carbocychguatylthio, 25 C1_5 alkylsulfonyl, carbocyclic
arylsulfonyl, carbocyclic arylsulfonyl substituted by halogen,
*Cy alkyl, and
«Cy alkyl substituted by substituent(s) independently selected
from the group consisting of:
sshalogen,
**0X0,
ssmono-carbocyclic ax;ylaminocarbonyl,
«~di-carbocyclic arylaminocarbonyl,
esmono-carbocyclic arylaminocarbonyl substituted by C;.s
alkoxy,
e«di-carbocyclic arylaminocarbony! substituted by C,s
alkoxy,
sscarbocyclic aryloxy,
--carbocsfclic aryl, and
_ escarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen,
eseC,s alkyl, and
=+sC5 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,
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carbocyclic arylsulfonyl substituted by C I-5 alkyl, WO 2005/095357
PCT/JP2005/006582 47 -Cl5alkoxycarbonyl, carbocyclic aryl, and

WQaByeysId aryl substituted by substituent(s) independently RIFCIBHIFS96582

the group consisting of " 5 --halogen, --nitro, and C1.5 alkyl,
heterocyclyl, and heterocyclyl subgstuted by substituent(s) independently
selected 10 from the group consisting of --halogen, C1_5 alkyl, and Ci_5
alkyl substituted by ?%F@@@r‘ﬁai@%erein carbocyclic aryl is phenyl,
naphthyl, or anthran.xld;,r carbl?é:xc%l is 1-§xo-indanyl, 9H-fluorenyl,

9-oxo-fluorenyl, anthralﬁoﬁ?’r?onyﬁy u: (Ttol's n-9-ylidene, indanyl, or menthyl;

heteropyclyl is 12,3(4&%?&1@%}%%’%%& §ﬁm.{ﬂgéﬂ%9glll%%)endently

1,2,3-triazolyl, 1,3-dioxo-isoindo -indolyl, 1H-pyrrolyl,

dihydro-1-oxo-isoindelbdie2 Bodihlyslseotye oaniidtwmitodxinyl, 2F7-
benzopyranyl,2-oxo-benzopyranyl,2-oxo-pyrrolidinyl,4-oxo- benzopyranyl,
9H-xanthenyl, benzo[1,3]d! -Thenzo[2,1,3]oxadiazolyl,
benzo[l,2,5]oxadiazolyl, benzgjoblthgenyl, furyl, isoxazolyl, morpholinyl,
. **N} a : . .
oxazolyl, pyrazolyl, pyridyl, pyrlmu':]yl, pyrrolidyl, quinolyl, quinoxaly], 25
thiazolyl, thienyl, imidazolyl.cr, Qigg{gzyl; halogen is fluoro, chloro, bromo,
or iodo; or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
In some embodimenistecayylury suaf the present invention are of
Formula (1)
*heterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
*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 alkylaminocarbonyl substituted by carbocyclic aryl,
+di-C, alkylaminocarbony! substituted by carbocyclic aryl,
*mono-carbocyclic arylaminocarbonyl,
sdi-carbocyclic arylaminocarbonyl,
*mono-carbocyclic arylaminocarbonyl substituted 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,
*Cys alkylsulfonyl,

scarbocyclic aryl, and
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WO 2005/095357 PCT/JP2005/006582 48 wherein R2 is halogen, Ci_5
alkyl, C1_5 alkoxy, -N(R2j(R2b), or heterocyclyl; wherein R2a and R2b

W@ rasaemsiidependently hydrogen, C I-5 alkyl, C I-5 alkyl sub®§tTitER2M93/006582

hydroxy, C1_5 alkyl substituted by carbocyclic aryl, CI-5 alkyl substituted
by heterocyclyl, C3.6 cycloalkyl, argcarbocyclic aryl; L is selected from the
group consisting of Formulae (111a) and (rVa); 5 wherein R3 and R4 are

each independently ¢aybivexsdia v IGubstisiied b subainkpt(E) drdependsntly
independently a single bond, -CH2-, or -(CH,)2-; Zi is hydrogen, halogen,
C1-5 alkyl, C I-5 al%ﬁgﬁégﬂﬂt %?‘H)a %@Sé l,néq%-‘s alkoxy, or C I-5
alkylthio; Z2 is hydrogen, h@gg@yggﬁl_S aIkyI_; or R2 and Z, are
bonded to each other to form a ring’and -R2-Z22- is NR6-CH=CH-;

wherein R6 is hydrogen or&|,akiKylitatimtyd phsieeais: 10 (i) -C(O)NR5-,
-C(S)NR5-, -C(O)O-, -5(0)2-, -C(0)-, or -(CH2)m when L is selected from
the group cofiistindjigrraehiand 11a); or (ii) -C(O)NR5- or -C(O)O- when

L is selected from the group consisting, of Formula (IVa); wherejn R5 is
hydrogen or C1.5 ah%t/%%cﬁgl}’isgg&ltitg %&2 ,Suggl%'re rgé)—llggiﬁ?aeggﬁ fglaﬂé?eded

acceptable salt, hydigleQr.solyaisifighe ek In some embodiments,

compounds of the present invention are of Formula (1) wherein R1 is
selected from the gebaipgeansisting of: (i) Ct_5 alkyl substituted by
substituent(s) independly selected from the group consisting of: 20
hydroxy, -carbocyclferadfiybafocyclic aryl substituted by halogen, and

Cl.o i 0 ca s Siosiohan, £ 0 epls s

carbocyclic aryl substitlited by su yse rom the
group consisting of:fRMQEE Bro$QoaoR{P8R357 PCT/IP2005/006582

shalogen,
**0XO0,
sscarbocyclic aryl,
escarbocyclic aryl substituted by halogen,
ssheterocyclyl, and
--heteroc:yclyl substituted by substituent(s) independently
_ selected from the group consisting of:
ssshalogen,
eeeC, s alkyl, and
eseC, 5 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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49 nitro, cyano, Ci_5 alkyl, C1_5 alkyl substituted by halogen, 5 C15
alkoxy, C1_5 alkoxy substituted by halogen, -CI -5 alkoxy substituted by

WQaByeysId aryl, carbocyclic aryloxy, and carbocyclic aryloxyP§U$RRSE06582

by C1_5 alkoxy, 10 (iv) heterocyclyl, and heterocyclyl substituted by
substituent(s) independly selected; from the group consisting of: -halogen,
-CI-5 alkyl, 15 carbocyclic aryl, and carbocyclic aryl substituted by
halogen; R2 is -N(R€a)@koyyserheastocyclyl; wherein Rea and R2b are
each independently hydrogen or. CI -5 alkyl; 20 Z, is hydrogen, C1.5 alkyl,
or C I-5 alkylthio; ZZci’é)(i‘fﬁ?ﬂ%&%WIo?rel_s alkyl; or R2 and Z2 are bonded

to each other to forug.ang AR DRI mupeIRin S is

hydrogen or Ci_5 alkyl; L is Formula (llla) or’(IVa), wherein R3 and R4 are

hydrogen, A is a singlectedfignatd Brdspesitginpond or -CH2-; 25 and Y

represents: (i) -C(O)NH-, -C(S)NH, -C(O)-, or -CH2- when L is selected

from the group consisting ‘gfaRasnula (Il1a); or WO 2005/095357

PCT/JP2005/006582 50 (ii) :C(O}HH- when L is selected from the group
.. sénitro, a

consisting of

*C,.5 alkyl,
sheterocyclyl, and
sheterocyclyl substituted 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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Formula (IVVa); wherein carbocyclic aryl is phenyl or naphthyl; 5
heterocyclyl is furyl, 1H-indolyl, morpholinyl, oxazolyl, piperidyl, pyridyl,

W@9eslidgBsar 9H-xanthenyl; halogen is fluoro, chloro, or brom&CayJ&2005/006582

pharmaceutically acceptable salt, hydrate, or solvate thereof. In some
embodiments, compounds of the prgsent invention are of Formula (1) 10
wherein Rt is selected from the group consisting of: (i) carbocyclic aryl,
whengiodtbsdaltigear (i s abiotitGech bypxu BN Rag () mbeisrmespyseibereid Ra.
from the group consisting of; halogen, 15 C 5 alkyl, LSgM
a&%sqﬁtﬁéacbyﬂa?sg%wxéx%ogﬁzb&sgnﬁlcffs@f%w%% g Crs
o (] 0 r i halogen:
B e e e
oRBsybocyEIRy I CBIbeslyelia atvh PRIy ABiNRIE0 Bty lig (AN pr{tyh);
or pyrrolidyl; halogen is fluoro, chloro, or bromo; or a pharmaceutically

vhersap RdradsRitarh pdehtideneadengichirvisogert. orCs o plley b amisbdlianeé Bare each
. compounds of the present inventign are of Formula V&l WO 2005/095357

INSRPPRBTO0L AL 5 T HrePem tHe tofh fNiE SRR o C1-s
URLSORRITHIRABRE(€1S: dtkoxy, or Cy.5 alkylthio; Z, is hydrogen, halogen, or C;.
a%f?(dimethylam}i%]o)p%/érl}miafn-ff/{ acr)rl;inlo gyglohlgxyf)l-s?,,z-mgen Fogen, of ts
alitfltior B and @ ueeh dddeisodch other to form a ring and -R,-Z,- is -NRe-CH=CH-;
[6-(dimethylamino)-2-methylpyrimidin-4-yllamino}cyclohexyl)-4-
wherein R is hydrogen or C,; alkyl; and Y represents:

(i) -C(O)NRs-, -C(S)NR;s-, -C(O)O-, -S(d)z-, -C(0)-, or -(CHy)- when L is
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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WQesH8x3AY-3-fluorobenzamide; N-(cis-4-{

5 fluorobenzamide;
4-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- ylJamino}

[6-(dimethylamino)-2-methylpyrimidin-4-yllamino}cyclohexyl)-3,5-
difluorobenzamide; 10 49
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- yljJamino}
cyclohexyl)-4-(trifluertraethoxy)benzamide;
3-chloro-4-fluoro-N-(cis-4-{[2-methyl-6-(methylamino)pyrimidin-4-
ylJamino}cyclohexylfB8h%amide;

'N-(cis-4-{[6-(dimeth@a}nlilﬂg))’-z-methylpyrimidin-4-y|]amino}cyclohexyl)-3-

15 fluorobenzamide; hfchloro-N-(cis-4-{[6-(dimethylamino)
2-methylpyrimidin-4cyljamynejisyeleasyihenraamide; N-(cis-4-{
[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}cyclohexyl)-3- fl
uoro-5-(trifluoromettylsdisnzarmide; 20
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yllamino}cyclohexyl)-3,5-
bi s(trifluoromethyl)BeriAlRiysubstitited by Rafeger,

3-ch|oro-4-f|uoro-N;{gigﬁkgg};rag)gmﬂgam%ggg}sjdwQy};i’midin-4-

yl)amino]cyc lohexyl }1 benzami e;
3-chloro-4-fluoro-N-feibetfRignastiayl,Grdorpholin-4-ylpyrimidin-4- 25
yl)amino]cyclohexyl}benzamide; .

3-chloro-4-fluoro-N=febaryetiaaetey rhsifrteddte B-vafprridin-4-
yI)amino]cyc({o exyL% benza]nliﬁle; :

3,4,5-trifluoro- -{cis- gfffyr%é zi/r](-17H-pyrrolo[2,3-d]pyrimidin-4 e

2005/095357 PCT/3B¥ é@@@ﬁ&@ité@d&ﬂ%@ﬁﬂ%ﬁl@h thanzamide:
3,4,5-trifluoro-N-(cis-4-{ [2-methyl-6-(methylam ino)pyrimidin-4- yllJamino}
cyclohexyl)benzamiien the group consisting of:
cis-N-(3,4-difluorophenyl)-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 5
yllamino} cyclohexah#le&fBoxamide;

*C.5s alkyl,
ecarbocyclic aryl, and

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



1-(4-chlorophenyl)-N-(cis-4-f [6-(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)cyclopentanecarboxamide;

WB2ARADIT 6-fluorophenyl)-N-(cis-4-{[6-(dimethylamino)-2-m&EYipRad 6582
-4 y1]amino} cyclohexyl)-5-methylisoxazole-4-carboxamide; 10
N-(cis-4-{[6-(dimethylamino)-2-metlaylpyrimidin-4-ylJamino}cyclohexyl)-2-(
4- methoxyphenoxy)-5-nitrobenzam ide; N-(cis-4-{
[6-(dimethyl&iNino)-Z-¢QaN i pyremidis s¢lsdfedrimul thectomaxginssing of
2-furamide; N-(cis-4-f [6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}
cyclohexyl)-2- 15 (IATINRIY :diphenylacetamide; N-(cis-4-{ [6-(d
‘imethylamino)-2-methylpyrimidin-4-y1]Jamino}cyclohexyl)-9H-
xanthene-9-carboxamide;

N-(cis-4-{[6-(iRtethyiaroiyelafoEi heyyirsidispKityl]amino)
cyclohexyl)-N-[1- (1 -naphthyl)ethyl]urea; 20

5  N-(cis-4-{[6-teierethylzisfoivR-hktddhilrimadholinyllanxanaydypipsmidyd piidyl,
(3,4, 5-trimethox¥ﬁpﬁlhenyl urea; N-(5 -ch loro-2,4-d
imethoxypheIPREEE J48nts ¥ e thylamin 0)-2- methylpyrimid in-4-yl]

amino} cyclghe égxu'refﬂi N (G845l or b )
[6-(dimethy|am|&;%(/) -is-mg{hylpy??r%iafn}z—r?/?]’ amino} cyclohexyl)-N- 25

(2,4,6-tribrorepp primiveancdly(giseptible salt, hydrate, or solvate thereof.
[6-(dimethylamino)-2-methylpyrimidin-4-yllamino} cyclohexyl)-N-

mesitplgnomerembpditnestslieomppinsiyif the @rseptingeptionam pibfarmula (D
ino)-2-methyl pyrimidin-4 WO 2005/095357 PCT/JP2005/006582 53
10 W?ﬁéé?‘rﬁh d?cﬂ%eig%égﬂmf&ﬁ%%‘p consisting of: .

N-(2,4-dich|c(c§ip-6-m@dtll%®ggg¥ N;feis-4-{[6-(dimethylamino)-2-

methylpyrimidin-4-ylJamino}cyclohexyl)thiourea;

N-(5-chloro-2,4-dimeitboxyiveiryl)stbdidisied Hibs thtitiny(a imduppiribselected
methylpyrimidin-4-y§amino}cyclohexyl).thiourea;
N-[4-bromo-2-(trifluSRRTBEF HPHERITIRE 6fis-4- { [6-(dimethylamino)-2

<halogen,
15 *Cys alkyl,
+Cys alkyl substituted by halogen,
*Cy.s alkoxy, andi
+C s alkoxy substituted by halogen,
(i) heterocyclyl, and
20 - 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;
25 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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methylpyrimidin-4-ylJamino} cyclohexyl)th iourea; N-(cis-4-{
[6-(dimethylamino)-2-methylpyrimidin-4-yllamino} cyclohexyl)-3-

WoRsoHeBamide; 10 PCT/JP2005/006582

N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-
diethoxy-benzamide; 51
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-eth
voyeib dhezoomdeund-feislaci@l fionethy movincedsistahyf: pyrimidin-4-ylam
ino)-c clohexyltq3 5- 15 diethoxy-benzamide;

N-[cisﬁifé%‘?ﬁ{ Hgimfhdas RRR TR R RYFehesy By ]-3-

dﬁ%%{g&%g- enzamide;

3-bromo-N-|[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- AMflugrosbgbLamiERy 18fino)-2-methylpyrimidin-4-yljamino} cyclohexyl)-4-
4-difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino
fluasgbtorramide:benzamide;

4-chI0£o-N-[cis-4-(_6-dimethylamino-z-methyl- yrimidin-4-ylamino)-cyclohe

xyl]- 3-FRRtRA-NhE st Hnathyoie Rt pyrimidin-4-
yﬁ‘ﬂﬁiﬁdﬁ%mﬁéw@gﬁg@g&%ma@rimidin-4-y|amino)— 25

cyclohexyl]-benzamide;
3-chloraislaigé-(ndbmetinlasypenenppinthsmidinfnd pinasesnhe
xyl]- 4-methyl-benzamide;
diflyeenbraaifdiess- (6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
xyl] W, 05/095357 PCT/JP2005/006582 54 benzamide;

IRl

N-[cis 26 OrEt R AR S BB B rrma Ayt ey clohexyi]-3,5-
YHREIBRNETRRBEAIC ifluoromethoxy)benzamide;

4-cyano-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- %MQM&NON)—[MS@#-Q@{Cﬁm&thy]ﬁmiﬁﬂ@{mﬁﬂbymyﬂmmdi-
ool Sy clohstshoenzamider O -enzamide;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yllamino}cyclohexyl)-3-
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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3-cyano-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- benzamide; 10
WORP0R045867dimethylamino-2-methyl-pyrimidin-4-ylamino)-cycREBAPRe85/006582
methoxy-benzamide; N-[cis-4-(6-dimethylamino-2-methyl-pyri m id
in-4-ylamino)-cyclohexyl] -4-fluorag23-methyl-benzamide;
4-hromo-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
yDamolsysinbetibsaryaiide;
L
yI]Bnigts-dyGorbmgrbyladmine, 2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-eth
yl- benzamide; 20
3-brepseN3jdidifluGapimethylafftr(diRethglninoydridiny hydatidino)-cyclohe
xyl]- benzamide; N-[cis-4-(6-dimethylamino-2-methyl-pyrim
YIRRnoL sreiohaRsraSAEifes-fluoro- 4-trifluoromethyl-benzamide;
t'\r'i ffﬁ'g'r%g%tﬁgc‘;}?%@ﬁz’g %é%%%&’a@dﬁ%‘%&ﬁé‘%ﬁa'QE)yﬁ}{&'ﬁ?.ﬁi‘y'] 425
yI1Mnlgig-dy(forimeiRpinanesmesiayrimidin-4-ylamino)-cyclohexyl]-4-me
thyl- benzamide; N-[cis-4-(6-dimethylamino-2
-methyRpslienielirfldoptpheimd)-b(cistie {p{ditetigtimihby O-ROAHHH I dd h-4-
PCT/JP2005/006582 55 benzamide; _
vl eed Srelb Ry DR X arRler e amiAea-ylamino)-cyclohexyl]-4-
S A G e R S R R
methethyhoiy)icinidopanin@ecyclohexyl]-amide;
N-{cis-4-[(1H-indol-2-ylmethyl)-amino]-cyclohexyl}-2,1V',N'-trimethyl-
pyri,:P{'r(jm@-_lh,{@:&ﬁﬁmﬁhg&amino)a-methylpyrimidin—4-yl]amino}cyclohexyl)-S-iodo—

: 2_ﬂ%,all}lmlgét;rimethyl-N-[cis-4-(3-trif|uoromethoxy-benzylamino)-cyclohexyl]-

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl]amino} cyclohexy!)-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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pyrimidine-4,6-diamine; 10
N-[cis-4-(3,4-difluoro-benzylamino)-cyclohexyl]-2,N,N-trimethyl-

WO MWIHIWTST 4,6-diamine; 1-(3,4-dimethoxy-phenyl)-3-[cis-4-(6PdiliERPRIS/(96582

ino-2-methyl-pyrimidin-4- ylamino)-cyclohexy I]-urea;
1-[cis-4-(6-dimethylamino-2-methyBkpyrimidin-4-ylamino)-cyclohexyl]-3-(2-
15 ethoxy-phenyl)-urea;

yllamisadeyelohsxyl phiowyiw3-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-

| h
3 amd}&tr)]é)) C%CRF exgﬂflr(%‘r%m LT o ﬁggt@ eth lam no)4 “ylamino)-
me Rﬁﬁﬁ%ﬂa- = gmdg?c}%%hexyl)thlourea

romo-4- chloro N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino
) Clecdlﬂﬂyfh@mmm@syphenyl)-N' (cis-4-{[6-(dimethylamino)-2-
4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
m@twpﬁimwmd&ﬂr}]@m?%éfﬁkﬁwm’éthiourea'

R e

mé*%%?rf}nf@h{jﬁ?ﬁ}%'ﬁm'&%lgh%m{159%Qm'd'n -4- ylam|
y

no)-cyclohexylmethyl]-3- fluoro-4-trifluoromethyl-benzam ide;

N-[cigrleiB40] raatdhiytatiyion o tinddoylpmmiohidid-4Agiiamimp pyclohespt)diethy|
]-3 WO 2005/095357 PCT/JP2005/006582 56

ni‘fﬂh@}&f’@ﬁi’@ﬁhoxy benzamide;
gt S SR R SR e R

]-3-m enzanmi

did@iaNekeisn 46 dimethylamino-2-methyl-pyrimid in-4-y lamino)- 5
cyclohexylmethyl]-benzamide;

N-[cid-s{G4eliprdiimgthytimond-Pastlyjdayyimitin-4-ylamino)-cyclohexyl]-3-ethoxy-
n-4-ylamino)-cyclohexylmethyl]-3- trifluoromethyl-b enzamide; N-
beprpmmides . d imethylamino-2-methyl-pyrimidin-4-ylamino)-cyc |

ohexx)l-rﬂg%t-ay(g-é1&(&“&%%8!9%93%%'&1%1& 4-ylamino)-cyclohexyl]-3,5-

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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10
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl

WO-BopteaiBi?benzamide; N-[cis-4-(6-dimethylamino-2-methyl-pRETRAIRE005/006582
in-4-ylamino)-cyclohexylmethyl]- 3, 5-d iuoro-benzam ide;
N-[cis-4-(6-dimethyl am ino-2-methyl-pyrimidin-4-ylamino)-cyc
lohexylmethyl] -3- 15 ethyl-benzamide;

bepzamiithioro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(6-dimethylamino-

2- methyl-pyrim idin-4-ylam ino)-cyc lohexylmethyl] -amide; N-
[cis-4Y(ECHi ‘@%ﬁwmgﬁfﬂqﬂﬁ%ﬂ&ﬂt—éﬁ}?ﬁﬁﬁmﬂﬁa’ 'IHB“}Q&%‘EL“Y‘]‘lS'
dilﬁQﬁ&SYJfﬂgﬁMfc?e’ fluoro-4-methyl-benzamide; 20
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl
]-4- flyoranbenyaridd: Bufkitly chitano-Neigy-f§rinidin-4-ylamino)-cyclohexyl]-
imethylamino-2-methyl-pyrimidin-4-y | am i no)- cyclohexylmethyl]-benzam
beggamddpromo-N-[cis-4-(6-dimethylamino-2-methy I-pyrim id i n-4-ylamino)-
aé[gﬁfg?gggfﬁ%&%ﬁlé%%%ﬁvjwﬁmidin—4-ylamino)-cyclohexyl]—4-
mitig4-ylaminak-cyclohexylmethyl]- 3,4-d ifl uoro-benzamide;
3,5-3'ichIoro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylami no) WO
21113 %y2dPNB[3iH 44 RAihkIMA A 1S 10N R pPrimidin-4-ylamino)-cyclohexyl]-
cyclohexylmethyl]-benzamide;
bepzapligry-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclo Imethyl]-4-fluoro-benzamide; . . - .

o T A e Y mmin-yamin s Tnethy
métflos BdRsanamethyl-benzamide; and

3-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-yl amino)-

cycloNepajpthéthdithésbylzeunie2; oethybipsr imadiewtiphityiaeaslabéeyihit;fluoro-

hydrate, or solvate thereof. In some embodiments, compounds of the

| 3-pitdrtepragHf%n are of Formula (I) 10 wherein the compound is selected

from H’Jgrcg{l%%-[Fc?sr-]l?-i(%t-i@%x%ylaminoa-methyl—pyrimidin-4-ylamino)-cyclohexyl]-
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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N-(cis-4-1[6-(dimethylamino)-2-methylpyrimidin-4-yl] amino}
cyclohexyl)-3,4- difluorobenzamide; N-(cis-4-{

WO(enstiylamino)-2-ethylpyrimidin-4-yl] amino} cyclohexyl)-B3@T/JP2005/006582

difluorobenzamide; 15
3-chloro-N-(cis-4-{[6-(dimethylamig)-2-methylpyrimidin-4- yllJamino}
cyclohexyl)-4-fluorobenzamide; 3,4-dichloro-N-(cis-4-{
befBafdidecthylamino)-2-methylpyrimidin-4- yllamino)cyclohexyl)benzamide;
3-chloro-N-(cis-4-{ [6-(dimethylamino)-2-methylpyrimidin-4- 20
yllan{inksjeycibrimgamingsomrthahRysioNd rid-amino)-cyclohexyl]-4-
-[6-(dimethylamino);2-methylpyrimidin-4-ylJamino } cyclohexyl)-3,4,5-
e oo (Ci-A
[6-(diznetylRmaiBenzdf MBI Ridibky il AaieRY4-(6-dimethylamino- 2-
cyclohexyl)nicotinamide; 25 N-(cis-4- {[6-(dimethylamino)-2-methyl
mehyyirpidimidlipif atainiop pywtbivexyl)-dmildegro-3-(trifluoromethyl)benzamide;
N-(cis-4-{ [6-(dimethylamino)-2-methylpyrimidin-4-yllamino}cyclohexyl)-3-

(trifl dGrGHEtHFbRA Y ims RN oRBs sysleBpE TR sEBIRbESS2 58

Nﬁ{c' -4‘:21f6[§ré9]4' methylamino)-2-methylpyrimidin-4-y I] am in o
P é:yé:(fgﬁeiyl)-l -lfﬁifluoromethoxy)benzamide;

3,5-dichiataiNe(Ris#-{le- W athuErvindloymeibylppiwoicincbhexyl]-
yllamino}cyclohexyl)benzamide; 5
pyBsiliorodN-(eamind]6-(dimethylamino)-2-methylpyrimidin-4- ylJamino}
cyclohexyl)benzamide; ?Ff-chl ro-4-fluorg-N- ° . o
{cis- ﬂ[{ﬁ’-“?#é%l%é- OFPafiiAY. %_19]W?r-ﬁ?/d',llﬁ_h‘?g(yl]-2,N',N’-tr1methyl- pyrimidine-
4. yaminelcyclohexyllbenzamide; N-(cis-4-{ '
[6-(dimethylamino)-2-ethylpyrimidin-4-yllamino } cyclohexyl)-3,4,5- 10
trifluorghardiaiidey-giseNAIS hlore (4-tlimsdpheriyh-2himthyl-pyrimidin-4-
[6-(dimethylamino)-2-methylpyrimidin-4-
ylamino)-cyclohexyl]-urea;
1-[cis-4-(6-dimethylamino-2-methy1-pyrimidin-4-ylamino)-cyclohexyl}-3-(2- |
ethoxy-phenyl)-urea;
1-(4-benzyloxy-phenyl)-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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y]lamino}cyclohexanecarboxamide;
N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin-4-yllJamino}cyclohexyl)-3-

weRWPITorobenzamide; 15 PCT/JP2005/006582

cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}-N-(3,4,5-
trifluorophenyl)cyclohexanecarboxggide;
N-(4-bromo-2,6-dimethylphenyl)-N-(cis-4-f [6-(dimethylamino)-2
tﬁf@tﬁ‘gﬂﬁ?ﬁ@ﬁﬂi‘?ﬁ@%}ﬂ%ino} cyclohexyl)urea

oty A AT B AT o pTohexs ety )3

,Lgtgg Sihylamino)-2-methylpyrimidin-4-yl] amino} cyclohexyl)-N-
(3,4,5- trlmethoxyphenyl)th iourea,

N-(cis-#Hercvehyleeninetd ettty piitigdipytiyidiminglaayalshexyl)-N-
(2,4,6-tribromophenyl)thiourea; 25 5-bromo-furan-2-carboxylic acid
Gredohexglapthathbeaminide?-methyl- pyrimidin -4- ylamino) cyclohexyl] -amide;

N-[cis-4- ethoxy-benz Iam clo N,N-trime [
o 1 S e BT ETeH Py B B s RS el 3
tl}{fﬂg(g%f}lgtﬁ}}glggmgngggzylamlno) cyclohexyl] -2,N,N-trimethyl-pyrimidirte-4,

6- diamine;

1-[cis-A{Gidinieitiy athnikmidoreiiehypimiclidid-4daamihe ) eyclohexthahy§-4-
methoxy- phenyl)-urea; 5

iffmosorTtiorbeprE |- 3-[cis-4- (6-dimethylamino-2-methyl-pyrimidin-4-

ylaming)- cye

N-[cis- - éy rg&éxn}/f:ah |{ﬁr§i eﬂguﬁ% “pj)lﬁlnﬁaa A Ia?*'lgnlﬁ}clﬁx&l/rgfthyl] b
,h@ggyﬂbé,éa,qm&oro benzamlde N-[cis-4- (6 dimethy lamino-5
-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4- 10 difluoro-benzamide;
N-[cis-H-[Gsetithatimdtaylmnoi-Grattidayy rmddin4tylamino)-cyclohexylmethyl]-
ino)-cyclohexylmethyl] - 3,5-bis-trifluoromethyl-benzamide; and

‘ 3,5-difTuoro-benzamide;

N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl}-3-
ethyl-benzamide;

2,2-difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(6-dimethylamino— 2-
methyl-pyrimidin—4-ylamino)-cyclohexylr}lethyl]-amide;

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-[cis-4-(6-dimethylamino-2-methyl-pyrim
idin-4-ylamino)-cyclohexylmethyl]-4- trifluoromethoxy-benzam i de; 15 or a

W RNFNASHTtically acceptable salt, hydrate, or solvate thereof AGEHR2ENS5/006582

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

wherein R, represents: (i) hydrogeyy, -CO2 Bu, or -CO,Bn (Bn is a benzyl

group) when L is selected from the group consisting of Formulae (111,
cygledpxyhactdlhenyamids) hydrogen, C1-5 alkyl, substituted C1-5 alkyl,

But, bstituted hen L is selected from the group consisting of

FormUT AT 0] OB R S AN e A o
c}jagﬁggmqgm}lyj_nyﬂggg,%gaggd; alkyl; and A and B are 25 each

indepéndently a single bond, -CH2-, or -(CH2)2-; R2 is halogen, C,.5 alkyl,

C, _ Snadikepays(6-RigRah) (B to-2rmindliergsyiehydinvheleiniRee aish&xgtnatey1]-4-
each independently hydrogen, C1_5 alkyl, C,_5 alkyl substituted by
flygrardnmetiyl-Beamripideissdiuted by carbocyclic aryl, C1.5 alkyl substituted

by heterocyclyl, C3-6 cycloalkyl, or carbocyclic aryl; Zi js hydrogen, WO
A B e T O TN A A Ty, a5
cylkKEspRRityiedey.haiegen, Ci_5 alkoxy, or C1-5 alkylthio; Z2 is
hydrogen, halogen, or C1.5 alkyl; or R2 and Z2 are bonded to each other
to foror a phagranelitita Ry4A2edptdb iR Gal Hiyfikde,; svhdreite Riersohydrogen or
C1-5 alkyl; and Y represents: (i) a single bond when L is selected from the
group e ereRtRBra S te FeRREnds P Meressid invasition ais of Foymiaihn

whelR5lEted o the group.congioting of Formula (V). (Wa), and (1Vb);
OF a pharmaceutically acceptable $&lt, Rydrate, 6r solvate thereof. In some

emboﬁimﬁm{m&mﬂaﬂpﬂ&Qlfomr@éﬁwyrimcﬁmoylﬁﬁiﬁaf)ﬁ?em&@mz;@
wherein R1 represents: (i) hydrogen, -CO2'Bu, or -CO2Bn (Bn is a benzyl

diffrougiendaeride;is selected from the group consisting of Formula (111a); or

(ii) hydrogen, CI-5 _alk%l, substituted C_5 alkyl, Bn, or substituted Bn
N-(cis-4-{[6-(dimethylamino)-2-ethylpyrimidin-4-yljamino} cyclohexyl)-3,4-

difluorobenzamide;

3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-4-fluorobenzamide; |

3,4-dichloro-N-(cis-4-{ [6-(dimeth$/lamino)—2-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;
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when L is selected from the group consisting of Formula (IVa); 15 wherein
R3 and R4 are each hydrogen; and A and B are each independently a

W@HYR9385 or -CH2-; R, is -N(R,,)(R2b) or heterocyclyl; wheP€lF/ R200H/eH582

R2b are each independently hydrogen or C1-5 alkyl; Z1 is hydrogen, C_5
alkyl, or C1-5 alkylthio; Z2 is hydrggen or CI-5 alkyl; or R2 and 12 are
bonded to each other to form a ring and -R2-Z2- is -NR6-CH=CH-;
whereil-@8-s {i§ddogethybamdnok atkgihvpy imidpreydanynopiglahsindle -
bond when L is selected from the group consisting of Formula (111a); or
(ffi‘)&"(?f@j@hWBFf’Eafglgglected from the group consisting of Formula

(IVa); SRaRYEIVL Al dRARN ARSI, RYARRM, RIDEr Y

pyridyl,” 25 pyrrolidyl, or en?/; or’‘a pharmaceutically acceptable

walhinyadphonsmdatartiaereof. In some embodiments, compounds of the
present invention are of Formula (I) wherein Q is Formula (Ilb); R2 is C1.5

alky! sétsbtada(piy-Ayidécidymehymalrg)-Sunestivlpedidn-441115 /11953 5
7 PCTIJP211115111116582 61 by carbocyclic aryl, C1-5 alkyl substituted
BRSSP UIBERRAE aryl, CI-5 alkyl substituted by heterocyclyl,

C1_5 alkyl sybsfifiischoy.halogenales Bisronsa. o ialkamyl. C2.5

alkynyl, or -N(R2a)(R2b); wherein Réa and R2b are”edch independently

N)aia@dscChdyBlbkatzanidd:5 alkyl substituted by substituent(s)

independently selected from the group 5 consisting of halogen, hydroxy,

carboxd;(dafbdmelmathyaminalkbsity ipammén-¢3Busirabeiejehexyl)-3,4,5-

c%rbo clic arall, carbocyclic aryl substituted by substituent(s)

tritlyorobe zarﬂn €, -

Independéntly
cis-N-(3-chloro-4-fluorophenyl)-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

ylJamino}cyclohexanecarboxamide;
N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin-4-yl]Jamino}cyclohexyl)-3-
chloro-4-fluorobenzamide;
cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl]amino}-N-(3,4,5-
trifluorophenyl)cyclohexanecarboxamide; |
N-(4-bromo-2,6-dimethyl phenyl);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-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yl] a;mino} cyclohexylD)-NV'-
(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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15 selected from the group consisting of: --halogen, C1.5 alkyl, C 1.5
alkoxy, C 1-5 alkyl substituted by halogen, 20 C 1-5 alkoxy substituted by
wWo00yeM3and - SO2NH2, heterocyclyl, and heterocyclyl subRGTHEANY/ 006582
substituent(s) independently selected from the group consisting of 25
--halogen, C 1-5 alkyl, C 1.5 alkoxy, C 1-5 alkyl substituted by halogen,
and WO 211115/1195 35 7 PCTIJP2111151006.S82 62 C1.5 alkoxy
substifijtéd4e(3 hatogehenezkbompdticy copk0dH30¢y el amsthglipsiitudauled; 6-
_Substituent(s) independently selected from the group consisting of:
d‘ﬂﬁiﬁ@en, 5 C1_5 alkyl, -C 1.5 alkoxy, C1_5 alkyl substituted by halogen,
and .5 alkoxy substituted,b logen, heteracyclyl, .or heterocygly,
st R e R B SR R SRR

mgga@stlyﬂgngﬁ_mgggen, -C1 5 alkyl, C1.5 alkoxy, C1.5 alkyl substituted
by halogen, and 15 C1.5 alkoxy substituted by halogen;
1-(3,5-difluoro-phenyl)-3-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4 -

ylamino)- cyclohexyl]-urea;
N-[cis-4-(6-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\
(I1Ib); 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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or a pharmaceutically acceptable salt, hydrate, or solvate thereof. In some
embodiments, compounds of the present invention are of Formula (1)
WaMERIPSRITis selected from the group consisting of (i) CI-10 Skl JBAPRZ 6582
Clio alkyl substituted by substituerit(s) independently selected from the
group consisting of: -halogen, -hyggoxy, oxo, 2 5 C1_5 alkoxy, Ci.5
alkoxy substituted by carbocyclic aryl, Ci_5 alkylcarbonyloxy, -CI-5
hadigonyCay bibgl/|C\Y @R $bi6itiled ty Bfogdn (T | JMRAKY] dHOQGIS3AIG T Gs
5 alkoxycarbonyl substituted by carbocyclic aryl, carbocyclic aryloxy,

hygrepeabregdi Oatyoipditsfuted fyast batek n esriribprdn dertly ring and -
SR T o ™
substituted ky C|_s,aliyle SRRRQWHRFRORHGRAVIRIRING. HinrchRsyslicor
arylaminor carbocyclic arylsulfonylamino, carbocyclic arylsulfonylamino
substituted by C1_Sathylae A3 lalkadth{HI1;5 ob alkylthio substituted by
carbocyclic aryl,
(13/ -C(0O)O-when L is selected from the group consisting of
Formulae (IV), (IVa), and (IVb);
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 arylthio, carbocyclic arylthio substituted by halogen,
carbocyclic arylthio substituted by C1_5 alkyl, 20 carbocyclic arylsulfonyl,
WQamByeysId arylsulfonyl substituted by halogen, heterocyclyltP{s/JP2005/006582

heterocyclylthio substituted by C1_5 alkyl, C3.6 cycloalkyl, 25 C3.6

cycloalkenyl, carbocyclyl, carbocyglyl substituted by C1_5 alkoxy,

carbocyclic aryl, and WO 211115/119535 7 PCTIJP211115111116582
byckrbaryolbyatid, £hyd sllspltiterithbed dylbhslitgenits) intepehdentlyCseddioted

from the group consisting of: --halogen, "nitro, 5 C _5 alkyl, and C|_5

suaﬁkwfgﬂ l?é’thﬁfféﬁ%ﬁ?}béuﬁﬁlﬁ’,n'@ﬁ’c(%ﬁbﬁﬁﬂ@ﬁéﬁdéﬁlﬁ%e§%%’c¥€Ef‘ﬁ6fﬁIXhé3@rél§fﬁnyl
s R st ek .
alﬁﬁrl@@{@|ﬂ@[ﬁhbﬁﬁmﬂﬁiﬁ)ﬂ%{s}%d@iﬁﬂ&wl@%ﬁé@fmm the group
arylaminocarbonyl, and mono-carbocyclic arylaminocarbonyl substituted
cdnyissugsfituent(s) selected from the group consisting of:
halogen,
*hydroxy,
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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...halogen, ... Ci_5 alkyl, 20 C1 5 alkoxy, and CI,5 alkoxy substituted by
halogen, di-carbocyclic arylaminocarbonyl, and di-carbocyclic

wommeTarbonyl substituted by substituent(s) selected froRGHIRAWFH06582

consisting of 25 "-halogen, ... Ci.5 alkyl, ... C1.5 alkoxy, and C1 5 alkoxy
substituted by halogen, WO 21135 /1195357
PCTIJP211115I11116582 65 C1_5 alkylthio, C1_5 alkylthio substituted
by halogen, C1_5 alkylsulfEnyilicashenbstilisealyly datbg8raeterocyclyl,
heterocyclyl, and heterocyclyl substituted by substituent(s) independently

selected frofi IREYEHEAN L SHERYRECARYESEORiHiGH ByseysHuaRisy, ci 5
alkox bsti li lj | d b li
alkoxy su S%{fjé%%x%é’nﬁ?@%%@%ﬁoﬂﬂﬁe %Ebﬁ%s?cé' ngft?‘g fna carbocyclic

aryl substitute alogen, C2_5 alke ,gm 2_5 alkenyl
substituted by substity&ii(s) independently selected from the group
consisting of: carbocyclic aryl, and carbocyclic aryl substituted by
substituent(s) independekyly

*C,.5 alkoxy,

C,.5 alkyl substituted by halogen, and

C,.s alkoxy substituted by halogern,
heterocyclyl, or heterocyclyl substituted by~ substituent(s) independently
selected from the group consisting of: |

*halogen,

*Cis alkyl,

*C .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, compounds 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: |
halogen,
hydroxy,
*0XO0,
*Cy_5 alkoxy,
C,_s alkoxy substituted by carbocy clic aryl,
*C,.5 alkylcarbonyloxy,

*C;.5 alkoxycarbonyl,



selected from the group consisting of: 20 --nitro, halogen, C1_5 alkyl,

Ci_5 alkyl substituted by halogen, C1_5 alkoxy, and 25 C1_5 alkoxy
WQ@ak#esew by halogen, (iii) C3.6 cycloalkyl, and C3.6 cycloaR&§T/JP2005/006582

substituted by substituent(s) independently selected from the group

consisting of. WO 21)1)5109535%RCTIJP200.S/0 6.582 66 C1.5 alkyl,

-CI-5 alkyl substituted by carbocyclic aryl, carbocyclic arylcarbonylamino,

and carbocyclic aryg:5 gikdxysebdmoyt idbsinted thoeybbdyslibstitted by
nitro, (v) carbocyclic aryl, and carbocyclic aryl substituted by
substituent(s) indepetbRexAlC 28leX¥ed™om the group consisting of: 10

halogen, -cyan, nifg, - I-lgcg}l?y(;xgg&fﬁ?eé'@’ lsﬁB'sQﬁHQf'n{&r? iRXeRSngﬁntly

substituent(s) independé%ﬁy select om the group consistl
--halogen, oxo, medg:eaibsikysdicratylammeRaasRANY!, di-carbocyclic

arylaminocarbonyl, .
*shalogen,
*enitro,
»«C s alkyl, 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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20 mono-carbocyclic arylaminocarbonyl substituted by C1_5 alkoxy,
di-carbocyclic arylaminocarbonyl substituted by C I-5 alkoxy, carbocyclic
WQP8X)953% carbocyclic aryl, and carbocyclic aryl substituted BYT/JP2005/006582
substituent(s) independently selected from the group consisting of
...halogen, WO 21)1)51095357 P£;T1JP2005111116582 67 C1_5 alkyl,
and ... C1_5 alkyl substituted by halogen, heterocyclyl, and heterocyclyl
substituted by C1_%Satiogclic @315 wiiténtgd Gy1substitiicoxtys)-Blepenitenty
substituted by halogen, -Cl-7 alkoxy substituted by carbocyclic aryl, C3.6
cycloalkoxy, 10 carBlselrditoasisgrounarasistaylic aryloxy substituted by
‘substituent(s) independqu% selected from the group consisting of
--halogen, nitro, and 15 Cj_ %ﬁfl(oxy heterocyclyloxy, and heterocyclyloxy
substituted by substituent{g)iadependently selected from the group

consisting of: --halogen,

20 C1-5 alkyl, and
*C,.s alkyl, and

*«C,.s alkyl substituted by substituent(s) independently
selected from the group consisting of:

ssshalogen,

sescarbocyclic aryl, and

mheterocycl};l,
(s alkoxy,
»+C s alkoxy substituted by halo gen,
++(C,.s alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryloxy,
ssmono-carbocyclic arylaminocarbonyl, and
ssmono-carbocyclic arylaminocarbdnyl substituted by
substitue;lt(s) selected from the group consisting of:

seshalogen,

soeC s alkyl,

»«C, 5 alkoxy, and

essC,_s alkoxy substitutéd by halogen,
sedi-carbocyclic arylaminocarbomnyl, and
sedi-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consisting of:

esshalogen,

seC,.5 alkyl,

see(C 5 alkoxy, and

«+C, s alkoxy substituted by halogen,
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-'CI-5 alkyl substituted by halogen, C1_5 alkoxycarbonyl, mono-C1_5
alkylaminocarbonyl, di-C1_5 alkylaminocarbonyl, 25 mono-Cj.5

WQROPEPARIGCarbonyl substituted by carbocyclic aryl di-C1_5 PCT/JP2005/006582

alkylaminocarbonyl substituted by carbocyclic aryl, mono-carbocyclic
arylaminocarbonyl, di-carbocyclicgyylaminocarbonyl, WO 211115/1195 3
57 PCTIJP211115111116582 68 mono-carbocyclic arylaminocarbonyl
substituted by CI_5 alkyl, *el-caalbpbbmlic arylaminocarbonyl substituted by
CI-5 alkyl, mono-C1 5 alkylamino, di-Ci_5 alkylamino, 5 'CI-5 alkylthio,
C1_5 alkylthio substituted’By nalby&ie sehstiultd e irings? carbocyclic aryl,

and carbocyclic aryl substjg&tedlegléslﬁ%séiﬁuent(s) independently 10
ng of: -Cl

selected from the group condist
substituted by halogen, (vitheteyeryaiyl, and heterocyclyl substituted by
substituent(s) independently selected 15 from the group consisting of
-halogen, C1_5 alkyl, and-€letoalidyl,substituted by substituent(s)

independently selected from thec?roup consisting of: 20 --halogen, ..oxo,
heterocyclyl, an

"7 alkyl, and C1_7 alkyl

sheterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*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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carbocyclic aryl, -carbocyclic aryl substituted by halogen, heterocyclyl,
and 25 -heterocyclyl substituted by substituent(s) independently selected

WOrostd3youp consisting of ...halogen, ... C1_5 alkyl, and WRO'DIR2005/006582

/1195357 PCTIJP211115111116582 69 ... Ci_5 alkyl substituted by
halogen, C1-5 alkoxy, C1-5 alkyl#gyo, carbocyclic arylthio, 5C _5
alkylsulfonyl, carbocyclic arylsulfonyl, carbocyclic arylsulfonyl substituted
by halogen, carboc$ali@isdsulfonyl substituted by C_5 alkyl, C, 5
alkoxycarbonyl, 10 carbacyclic agél, and carbocyclic aryl substituted by

substituent(s) indepshadtilsbstitirton SRR YFARY consisting of
--halogen, --nitro, audS Go _a%)@gm%‘g%?mgy&lw, and heterocyclyl
inde ntly

substituted by substituent(s) indepen selected from the group
consisting of. --halogaBocyéli€drA, alkyl, and -C1_5 alkyl substituted by
halogen; wherein carbocyclic aryl is phenyl, naphthyl, or anthranyl;
(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, |
*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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carbocyclyl is 1-oxo-indanyl, 9H-fluorenyl, 9-oxo-fluorenyl, 25
anthraquinonyl, C-fluoren-9-ylidene, indanyl, or menthyl; heterocyclyl is

wa2@Mesefahydro-isoquinolyl, 1,2,3-thiadiazolyl, 1,2,3-triazoRET/IP2005/006582

1,3-dioxo-isoindolyl, IH-indolyl, 1H-pyrrolyl, 2,3- dihydro-1-oxo-isoindolyl,
2,3-dihydro-benzol[1,4]dioxinyl, 2g-WO 211115/1195357
PCTIJP211115111116582 70 benzopyranyl, 2-oxo-benzopyranyl,
2-oxo-pyrrolidinyl, 4-oxo- benzopy@nydlk§Haxdnthenyl, benzo[1,3]dioxolyl,
benzo[2,1,3]oxadiazolyl, benzo[1,2,5]oxadiazolyl, benzo[b]thienyl, furyl,
isoxazolyl, morpholinyl, oxazolyf; &m‘ﬂ&)&}lSWHﬁﬁﬁdW &7 pyrrolidyl,

or iodo; or a pharmaceutica Facce salt, hydrate, or solvate thereof.

In some embodiments, campgridaaftiatRieItavanyen are of
Formula (I) wherein R2 is C1-5 alkyl substituted by carbocyclic aryl, C1_5
alkyl substituted byQ4 hiakmgénated carbocyclic aryl, C,-5 alkyl substituted
by heterocyclyl, C1_5 alkyl substituted by halogenated heterocyclyl,
carbocyclic aryl, cafbs & aryl by halogen, heterocyclyl, heterocyclyl by
halogen, or -N(R2,)(R2h); wherein. R2, and R2b are each independently
hydrogen, C1_5 al)k€/T17 q%%}éfﬁﬁfpslh%&i%tg%%ﬁ;nﬁydroxy, or C J-5 alkyl
substituted by halaggenkdxisshisyinida thaarswbiaiaR3 and R4 are each
independently hydrogen or C1_5 15 alkyl; and A and B are each
independently a sirgle behwlkam2-, or -(CH2)2-; Z3 and Z4 are each
independently hydrogen, halogen, CI-5 alkyl, C1_5 alkyl substituted by
halogen, mono- CI' & AASYFUATRr 8Ei 5 alkyl amino; and Y is -C(O)-,
CIONRS-, -C(S)NERso il ik s IRIRE 25 INAERUPA RbSrorts
alkyl; and mis 0, 1, or 2;°Y is not -(CH2)m provided that either Rea or
R2b is hydrogen; 2@1estad ifvat thagesiijcadhsiatingpfable salt, hydrate, or
solvate thereof. In some embodiments, compounds of the present
invention are of Formula (th2lR&f&kein R, is selected from the group
consisting of (i) C1_5 alkxl.%r%sgﬁléted by substituent(s) independly
selected from the group consisting of:

*+C;.s alkoxy

quinolyl, quinoxalyl, 5 thiq;ﬁ%lto%r t@g%}% halogen is fluoro, chloro, bromo,

*heterocyclyloxy, and -
sheterocyclyloxy ~substitu’ced by substituent(s) independently
selected from the group consisting of:

*shalogen,

»C;5 alkyl, and

++C,.s alkyl substituted by halogén,
*C,.5 alkoxycarbonyl,
emono-C,_s alkylaminocarbonyl,
+di-C s alkylaminocarbonyl,
*mono-C,.s alkylaminocarbonyl substituted by carbocyclic aryl
«di-C,s alkylaminocarbonyl substituted by carbocyclic aryl,
*mono-carbocyclic arylaminocarbonyl,

«di-carbocyclic arylaminocarbonyl,
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25 hydroxy, carbocyclic aryl, carbocyclic aryl substituted by halogen, and
carbocyclic aryl substituted by halogenated C1.5 alkyl, WO 211115/1195

WGEHA/PEINUP211115111116582 71 (ii) carbocyclic aryl, and d&IBdEJIRZ006582

aryl substituted by substituent(s) independly selected from the group
consisting of -halogen, 5 -cyan, #gl_5 alkyl, C1_5 alkyl substituted by
halogen, -Cl_5 alkoxy, and C1_5 alkoxy substituted by halogen, 10 (iii)
heterocyclyl, and hetemseyalpbdsyiehistitytedibychhlogbsybRtie Oty G a1,
substituted by carbocyclic aryl or -N(R22)(R,b); wherein R,a and R2b are
each independentlyqﬁfGFB%“é(ﬁltﬁra@’ia_@%k%ﬂ’;’%lLs‘igsf—’fb‘fﬁth}&(ElHéjl,‘y L
wherein R3 and R4, are each hy rggﬁan; and A and B are each a single

bond; Z3 and Z4 are each Iﬁ&égean e(r)ftly hydrogen, C I-5 alkyl,

mono-C1_5 alkyl aqiao, eikdiatas$ alkyl amino; and 20 Y is -C(O)-;
wherein carbocyclic aryl is phenyl; heterocyclyl is furyl or pyridyl; halogen
is fluoro, chloro, or t§taratkybhia,pharmaceutically acceptable salt, hydrate,
or solvate thereof. 25 In some embodiments, compounds of the present

invention are of ForffnuA&Pthineikititeedoy balegst from the group

consisting Of_ *Cys alkylsulfonyl,

scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consis.ting 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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carbocyclic aryl, and carbocyclic aryl substituted by substituent(s)
independly selected from the WO 211115/1195357

WEDTIFPBE1115111116582 72 group consisting of. -halogen, RyEABIH0TA06582

Cv5 alkoxy; 5 Z3 is hydrogen when Z4 is C1_5 alkyl; or Z3 is CI-5 alkyl,
mono-C1-5 alkyl amino, or di-Cl_ggalkyl amino when Z4 is hydrogen; or a
pharmaceutically acceptable salt, hydrate, or solvate thereof. In some
embodiments, compounds of the*pfasettitihsrdstiforedbe bilbgamula (1) 10
wherein the compound is selected from the group consisting of: 3-ch
loro-N-(cis-4- { [2-(QfrmekABino)-6-methylpyrimidin-4- yllamino}

cyclohexyl)-4-fluorqpi?n%& |

€,
N-(cis-4-{[2-(dimethy aism|n%@é?fnethylpyrimidin-4-y|]amino}cyc|ohexy|)-3,4-
difluorobenzamide;.d@bocyclic arylthio, :
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-
methoxy-benzamideS N 4éigst{@rgimethylamino-5-methyl-pyrim
idin-4-ylam ino)-cyclohexyl]-3- trifluoromethyl-benzamide;
N-[cis-4-(2-dimethy SRS SisRstBgHimidin-4-ylam

ino)-cyclohexyl]-3,5:-bi s- 20 trifluoromethyl- ide;
2,2-diquoro-benzo[l?%ﬁ%ﬁg(Qlo 6: -%ﬁ@igﬁ@%@%ﬁ%ﬁ%%ﬁmethylamino-5-
methyl-pyrim id in-4cylaeeinml-apataliexylkhaRitesd by C,.s alkyl,
4-cyano-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- benzamide; 23C..s alkoxycarbonyl,
4-chloro-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- benzamide: «carbocyclic aryl, and .

’\:'[Ci3'4'(2'dimethyl%MG&ém%M&}ﬂmm'&Mﬁl@y%A{?&iﬂé}{ﬂﬁ'eth
’ selected from the group consisting of:
+shalogen,
sepitro, and
*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-
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WQIHWeK9338hzamide;

benzamide; WO 21)1)511)95357 PCTIJP211115111116582 73
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-y Jamino)-cyc lohexyl]-3,4-

5-bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- nicotinamide; 5 5-bromo-furajy2-carboxylic acid
[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4- ylamino)-cyclohexyl]-amide;
3, 5-dibromobbhdeps+dnf2-gioxetbadzrmymord, -Pretbrply pytidmginddexdamino)-
cyclohexyl]-benzamide; N%:[lfis-4-(2-dimeth lamino-5 -methyl-{)}/rimidi )
n-4-ylamino)EeIBHaR - Y Taatdiepyh besepilaidipsobl(denzol2, 1,3 Joxadiazolyl,
‘5-bis-trifluorgmethylsphenyl)-N-[cis-4-(2-dimethyl amino-5 -methyl- . .
oy A BT PR P BT 82T Morphotiny,
2-(4-bromo-pRgmi:Nstaistt BrHime yHAmNGsFmeiiy hpERIciamsvily,
amino)- cyclohexyl]-2-hydroxy-acetamide; 15
N-[cis-4-(2-dihethlylaonih@iBdmethyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-

diethoxy-benzamide; 3 -bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrim i
d in-4-ylam ino)-cy@&lﬁ%i-ﬂd‘%&cﬁlﬂ%‘é AR RY: iodo;

N'[Cis""(Z'dérpaeté'lé{'r?‘n@éé‘&ié{l?y‘%EE‘X,';%QMQ%“; RyaaRgk aGongpyl-3-eth
oxy- 20 benzamlc e,

N-[cistg b6l snBtiviami enpaeiaY bPidpiisndnWaminRre Y e el B-
trifluoromethyl-benzam ide; N-[cis-4-(2-dimethyl

whnnbioRs 1S yikyY sihitiintet placaibeyele haple Gy} Bk Isigstituted by
trifluoromethyl-benzamide; 25 2,2-dif|uoro-b‘enzo[1,Sﬂdioxole-S-carboxylic

h%{8ﬁf‘[&§§@ fgfﬁgdﬁﬂétﬁWhﬁ:ﬂﬁ FITSE ﬁﬁ@fﬂf}ﬁﬁ%’/ heterocyclyl, C,.s alkyl substituted
bﬂ%@géiﬂ@&ﬂ@%% : ,'L%%%L‘ﬁﬂy qul carbocyclic aryl by halogen, heterocyclyl,

4-chioro-N-[cis-4-(2-dimethylamino-6-methyl-pyrim
héthirodldild i) opyn) oh eXgly. ORIy avheskeh R,, and Ry, are each independently
hydrogen, C,.s alkyl, Cy_s alkyl substituted by hydroxy, or C,_ alkyl substituted by
halaogen; L is Formula (Illa); wherein‘ Rj and R, are each independently hydrogen or C.5
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;s-, 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,

PCT/JP2005/006582
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WO 211115/11953 57 PCTIJP211115111116582 74
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidi n-4-ylamino)-cyclohexyl]-3

wogglvefzamide; N- [cis-4-(2-dimethylamino-6-methyl-pyrinQiF3R2pRH1106582

ino)-cyclohexyl]-4-methyl- benzamide; 5
5-bromo-N-[cis-4-(2-dimethylaming-5-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- nicotinamide; 5-bromo-furan-2-carboxylic acid
[cis-4-(2-diméthylantizrbo@shietnyl-pydimidin-4- ylamino)-cyc lohexyl]-am i
de; 3, 5-d ibromo-N- [cis-4-i2-dimethyl_amino-6-me_thy|-pyr§midin-4-ylami
no)- 10 cycl ohexyl]-B%rHQE\Yﬁ l&él;ryl substituted by substituent(s) independly selected
N-[cis-4-(2-dimethyl(ﬂgnpﬁé%rrg%@xkgyﬁ@i&i:n-4-ylamino)-cyclohexyl]-S-eth
oxy- benzamide; 2-(3,
S-bis-trifluoromethyl-piiggus)-N-[cis-4-(2-dimethylamino-6-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide; 15
2-(4-bromo-phenyl)f¢pois-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylami
no)- cyclohexyl]-2-hydroxy-acetamide; N-[cis-4-(2-di methylam
ino-6-methyl-pyrimi titsd! YAmino)-cyclohexyI]-B,S - diethoxy-benzamide;
and . .
3-bromo-N-[cis-4-(2-8ff151%1t ;Iséunt%sltﬁtou-tgc-lr%lgﬁﬁ-ggnyrimidin-4-ylamino)-cyclohe
xyl]- 2 0 4-fluoro-berzanidexywaaipharmaceutically acceptable salt,
hydrate, or solvate thereof. In some embodiments, compounds of the
present invention artCof #seryazbstituied dpeialesencompound is selected
from the group.consisting of ‘
3-ch|oro-N-(cL:éFsi1-)4-{[§l-f( Cé’ﬁ*ﬁ¥/]I1af’r?|‘?no)pyrimidin-4-y|]amino}cyclohexyl)-4-
25 fluorobenzamidey, M6 é@ﬂs@s@ﬁ@é&%‘iﬁ&%{n ino)pyrim idin-4-yl]
amino} cyclohexyl)-3,4- difluorobenzamide;
N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin-4-ylJamino}cyclohexyl)-3
WO 21)1)511)95357 PCTIJP2111151006582

2 is Cy5 alkyl substituted by carbocyclic aryl or -N(R3,)(Rap); wherein Ro,

and Ry, are each independently hydrogen or Cys alkyl;
L is Formula (Illa); wherein R; and Ry are each hydrogen; and A and B are
each a single bond;
Z3 and Z, are each indepéndently 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
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75 chloro-4-fluorobenzamide;
3,4-dichloro-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-

WQeIsHE3AT-benzamide; 4-cyan-N-[cis-4-(2-dimethylamino-6-RETir2095046582

idin-4-ylamino)-cyc lohexyl]- 5 benzamide;
N-[cis-4-(2-dimethylamino-6-methy-pyri midin-4-ylamino)-cyclohexyl]-3,4-
diethoxy-benzamide; 3-ch
loro-N-[cis-4-¢2erpetkigtangirfo-6-methyl-pyrimidin-4-ylamino)-cyc lohexyl]-
5-fluoro-benzamide; 10
N-[cis-4-(2-di'r'i’?éﬂ%ﬁfhmino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-
dimethoxy-benzam | de;
3,4-dichIoro-I\f—%ﬁ?—’f—%f—dimethylamino-5-methyl-pyrimidin-4-ylamino)-
cyclohexyl] -bepzampige; N-[cis-4-(2-dimethylamino-5-methyl-pyrimid
in-4-ylamino)-cyclohexyl]-3,4- 15 diethoxy-benzamide; and
3-chloro-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohe
xyl]- 5-fluoro-benzamide; or a pharmaceutically acceptable salt, hydrate,

or solvate théreSfAresha s Beifihetkybanbolitds Ykrhagredernalkyl
invention are g{-goorép fb@a Q.wherein, R ted from hydrogen,

is sele
-CO2'Bu, or CO%BN (Bnida (le%%/l?ogwrvglﬁg)fﬂszeh%&(oﬁ% alkyl substituted

by carbocyclir apafaihcSutilisylysibsiituie sty Hyalagenaiadatathaerclic
aryl, Ci_5 alkyl substituted by heterocyclyl, CI-5 alkyl substituted by

halogdhseay prebadityeolyl commbogsiid theybresn doyoliomayd o Foatodred)
hetero?cl [, heterqcyclyl bii;f halogen, or -N(R2a)(R2b); wherein R2, and

VIS FCSRmPRIAE Suirlistad fiam g ERueonsistpg otos c1-5 alkyl
substi%ﬁ@mwcdmypg@mgmcﬁ%ﬁw Awfadlapgen; L is

Formula (llla); wherein 4 are each independently hydrogen or
yJdmingbgdichagl H-4ufh @BobeaAaadde; independently a single bond, -CH2-, or _
-(CH7)2-; Z3 and Z4 are each independently hydrogen, halogen, C _5
alkyl, &1cis 4iidz-limsthulkuning fansgeiewmisitiocisy iaikgl arfrisxph-o
dﬁll c;l.&%%& e?rgm%%z PCTIJP211115111116582 76
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-
methoxy-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-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;
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di-C1.5 alkyl amino; and Y is a single bond; or a pharmaceutically
acceptable salt, hydrate, or solvate thereof. In some embodiments,
WQampo3ds of the present invention are of Formula (1) wherdt@ REP2905/006582
C1_5 alkyl substituted by carbocyclic aryl or -N(R2a)(R2b); wherein Rea
and 5 R21, are each independenthshydrogen or C1-5 alkyl; L is Formula
(INa); wherein R3 and R4 are each hydrogen; and A and B are each a
single/bbrietd dRdl ISty i abenstict-ndiopdindepiy mpthogiheG/1]-54alkyl,
ono-ClI-5 alkyl amino, or di-CI-5 alkyl amino; wherein carbocyclic aryl is
dﬁ’?@ﬁ?‘ﬁqﬁ‘éfg}ﬁgclyl is furyl or pyridyl; 10 halogen is fluoro, chloro, or
bromg; m tical e le salt, hydrate, or.solvate thereof.
Lo s T e T S
nkethpasidéns comprising a therapeutically effective.amount of at least
one compound, as described herein, in combination with a
pharnfalremizAipadcaprakidicanddrisit@danstybotiob thenpitedgrytimidin-4-
'nven&i/on pertains to methods for the prophylaxis or treatment of

y*?ﬁﬂ% B ehemdkRifGtion, sleeping and arousal, anxiety, depression,
mood, di  SeIZLI Iy etite and eating.disorders,
3 S-%po%&ﬁgfgﬂﬁﬁg&%'{ygé%ﬂggjﬁ%g ! Jg;%yrlmldln-gé}lﬁtl&ilglmoi-

cardiovascular disease, hyperte n, dysli 1a, myoc Infarction,

cingexgitmisadelers including bulimia, anorexia, mental disorders
including manic depression, schizophrenia, delirium, 20 dementia, stress,
cognitNrEciidditd imetinriamion-Stafrthydingioédinstybming -eimige il et droxy-

and dlyskinesias including Parkinson's disease, epilepsy, and addiction
benzamide; . . L ) ) o
comprising administering to an individual suffering from the condition a

thera@e&iﬁ@ﬂéﬁtﬁﬁ‘%}i&fﬁqtﬁﬁ-%@ﬁﬂ.ﬁgq npEURte RS eSSBS g fein, or a

pharmaceutical composition thereof. One aspect of the present invention

pyéridinsitglandth)dgdohthel pRdpldydaxiscetanziddreatment of an eating
disorder, obesity or an obesity related disorder comprising administering

to an fiiERIAP SR A e i BRtRam A epsplmy BN difrdcrigaino)-

RN __E_q&é)r@ (_)ucreg%ma .described herein, or a pharmaceutical
compasition thereof. One aspect of the present invention pertains to

methodscioutie danepiytaxisos-Mdhd Iy 2ddiddh 3R hino)-cyclohexyl]-3,5-
PCTIJP211115I006.582 77 treatment of anxiety, depression,
dis8izpbaresizideiddiction, or epilepsy comprising
3-brom0-N—[cis-4-(2-dimethylaﬁino—S-methyl—pyrimidin—4-ylamino)-cyclohexyl]—
4-fluoro-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3-ethoxy-
benzamide;
N-[cis-4-(2-dimethylamino—6—methyl-pyrimidin—4~ylamino)-éyclohexyl]-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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administering to an individual suffering from the condition a therapeutically
effective amount of a compound, as described herein, or a
W RNFNASHTtical composition. One aspect of the present inveRIGHJPantaiie6582
to compounds of the present invention, 5 as described herein, or a
pharmaceutical composition thereefyfor use in a method of treatment of
the human or animal body by therapy. One aspect of the present invention
pertaifstiseb@psbuatylamine-prosbmt-nyviartiond-dandeskrixdchbrondihethy b
harmaceutical composition thereof, for use in a method of prophylaxis or
WA\t of an eating disorder, obesity or an obesity related disorder of
the 1 of-ani erapy. Onpe aspect of the present
venton Be B e e mgen
bdetaid@r a pharmaceutical composition thereof, for use in a method of
prophylaxis or treatment of anxiety, depression, schizophrenia, addiction,
or epilepsymekhEritiianioretnilmitoogmehthpyapydin st Qlamnspentlaidkyd]-
jresent invention pertains to compounds of the present invention, as
m&%@&ﬁ‘BlﬂFherein, for the manufacture of a medicament for use in the
prophylaxis or agn tj isprder, obesity or obesity related
Cisorde B e L e b+
ylHeipspsesibiRyenNtidfideas described herein, for the manufacture of a
medicament for use in the prophylaxis or 20 treatment of anxiety,
depredsiclibroati2bhevirehid - dogibbmioe-Epilesl pDmedisgedaoine
}pie entént\)/ention ertains to methods of decreasing food intake of an
AhGvide Icec?ﬁ?ﬁlﬁg fg administering to the individual a therapeutically
effective -AMQUNE:AEA ARG e@S1C ffﬁﬁgﬁg@}qglﬂmm?-rc?clohexyl]s-e_thoxy-
pharmaceutical composition thereof. One aspect of the present invention
bepertaiids;to methods of inducing satiety in an 25 individual comprising
administering to said individual a therapeutically effective amount of a

compduid-tis-HEkaipmathdraisnd)-APeiarh{abnstulapingomssihereof.

) ect of. the present invention pertains. to. methods of controlling or
pyr?e%%ﬁﬁgpg\lfae%dﬁ?%ég/iﬁ?ﬁegﬁﬁr%g{]\%ﬁﬁgycac?r%?onrllgﬁl?ig administering to said
individugl-BréespREMITAY P 2 UG PERIRLE STy PRI A-6-58iT5-

effective amount of a compound, as described herein, or.a pharmaceutical

cyshpheudlidhytiexsoketamide; '
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-

b

diethoxy-benzamide; and
3-bromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-fluoro-benzamide;
or a pharmaceutically acceptable salt, hydrate, or solvate; thereof.
In some embodiments, compounds of the present invention are of Formula (I)
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-
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One aspect of the present invention pertains to methods of modulating a
MCH receptor in an individual comprising contacting the receptor with a
WQampon3d; as described 5 herein. In some embodiments, thBEHAPRON96582
is an antagonist. In some embodiments, the modulation of the MCH
receptor is for the prophylaxis or tregtment of an eating disorder, obesity
or obesity related disorder. In some embodiments, the modulation of the

s food intake of the individual. In some
cRirrer-fbuerskanrartifess food intake of the individual

embo(?i nts, the madulation of the MCH receptor induces satiety in the

indivi L’J%}.g %ﬁsocg?ﬁ?éggcrlﬁglé%ﬁ%&%@,y ”Pﬁb%mgmﬁ?ipl’ﬁ“ﬂfdﬂ‘iélmléﬂq@ceptor

cFAMERIARbERLMAES Weight gain of the individual. In some embodiments,
the modulation of the MCH receptor is for prophylaxis or treatment of

anxietycsiepressiond sehizaphyRiimoaeleistign pon ARIBPSY IR SIBE lohexyl]-
embadiments, the individual is a mammal. In some embodiments, the
bepzatifed is a human. 15 In some embodiments, the human has a body

mass jndex of.ahout 18.5 to apout. 45. In some embaodiments, the human

M e tbe T S e e
difiRokyimaiyiaRe body mass index of about 30 to about 45. In some

embodiments, the human has a_body mass index of about 35 to about 45.

One dspecroftiepteetimistigatitiopisiis! e, MANAds i mrYYiMhah-
pharmaceutical composition comprising admixing a compound, as
> HueryiberrABidin, and a pharmaceutically acceptable carrier. One

embogdimen the invention includes any compound of the invention

S G R S R
dipighorabheriampestrated by a Ki for one or more other GPCR(s),

preferably NPY, being at least 10-fold greater than the 25 Ki for any

partictiferdiidiordeisitdr(prifethplenViGCHRichgl pyeich ligieindhentgrm
inﬁy ilijgtende to denote hydrocarbon compounds including straight
YeraRand BIEHEREd chain, including for example but not limited to methyl,

ethylNn[em@xb-lﬁ%mﬁx}nmd@y.%'etﬁ%g%@ﬁ%:%@g@:%Q%%n@ﬁﬂ,%'?W"

tert WO 211115/1195 35 7 PCTI pe
diethogyHemmanidle likeé. The term "alkoxy" is intended to denote substituents
of the formula -0-alkyl. :
3-chloro—N-[cis-4-(2-dimethylamino—S-methyl—pyrimidin-4-ylamino)-cyclohexyl]-
5-fluoro-benzamide; ‘

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

In some embodiments, compounds of the present invention are of Formula 1))
wherein R, is selected from hydrogen, -CO,Bu, 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
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At various places in the present specification substituents of compounds

of the 5 invention are disclosed in groups. It is specifically intended that
WHSGHEIIGN include each and every individual subcombinatRSTFPEeS/006582

members of such groups. G-protein coupled receptors (GPCRS) represent

a major class of cell surface receptgrs with which many neurotransmitters

interact to mediate their effects. GPCRs are predicted to have seven

dintamilkahanspannidd donsaigs doatlare coupled to their effectors via 10
G-proteins linking receptor activation with intracellular biochemical

sequelh RERass vty easePF T et DK ralf ol vaEI BSIROE oncentrating
‘Horm@ne (M . cyclic peptide,, has, been identified as the. endogenous
foang S e UL AR e SR P PR A Ot
WSRO W & Slalily IRiQRRaNRd BIophYSeyRBS afy PHROR, AR Y, SReraf K19 -
Studies have indicated that MCH acts as a 15 :
Rnewe sadnisdsitesdentluipdorgeagul Gligraibydd teissFaumutbefdd)behendin®y and R,
responses. Mammalian MCH (19 amino acids) is highly conserved

SRR TERE & kP AtmTaT 2XRBRIPRITOgZamt G-erridBntity, but
< I ical roles.areless clear. MCH, has been.reported to_.
O P R e A RS e,
energytnetabalisy Jiensrakprgal/attention state, memory and cognitive
20 functions, and psychiatric disorders. For reviews, see 1. Baker, Int.
Rev. tspemeychd: is 47yl 0991yidgl;Baker, TEM 5:120-126 (1994); 3. Nahon,
Critical Rev. in Neurohiol 221:221- 262, (1994); 4. Knigge et al., Peptides
18(7).??(!;%9116 YOI TR F RE FRYBf MCH in feeding or body weight
reguI%vqgnwm@ﬁﬁ%gm@kaﬁwﬁéw Bfviie therdd996).
demonstrating that MCH is over expressed in the hypothalamus of ob/ob
mice Cmayspeeih? Bhe jitesehf-timiceioapdrthiat taghagrsdigsaincmpeaitbhdCH
MRNA in both obese and normal mice during fasting. MCH also
cQmpsisiatedrerapsHgi sl sliyarmpne Pficleastionr sameotate AsIdgasithrde s
nERICRGA RN BOSHL Bl Endosrinploqy 130:351:385. (1997). MCH
also has been reporiecf1 © ?unc%lonaﬁyyanta 6nize the behavioral effects of
a-MSHaEeReWE? BiblphdRdih9a S il WRRAIdLTh: 16582 180:Miller
et al., Peptides 14:1-10, (1993); Gonzalez et al, Peptides 17:171-177,
tr¢ai9ge) o iniprSeineheenatraifnRptiddes p B S9BB 89621 1897, Weprdshivonmood
stress has been shown to increase POMC mRNA levels while decreasing

IR B S QPSS B BPSISRE RPRESR AR T fiRordeis Saphiaassular gisease,
hﬁ@ﬂ&&‘sﬂ&f?m}{pﬁéﬁgﬂy&%&aﬂﬁﬁ?&n@ Bﬁx&é@ﬁ&?ﬁks%%&% including

bulimia, anorexia, mental disorders including manic depression, schizophrenia, delirium,

dementia, stress, cognitive disorders, attention deficit disorder, substance abuse disorders
and dyskinesias including Parkinson's disease, epilepsy, and adciiction 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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5 as an integrative neuropeptide involved in the reaction to stress, as well
as in the regulation of feeding and sexual activity; Baker, Int. Rev. Cytol.

WA 2@30473571991); Knigge et at., Peptides 17:1063-1073, (1996)I/TPR805/006582
localization and biological activities of MCH peptide suggest that the
modulation of MCH receptor activity can be useful in a number of
therapeutic applications. 10 MCH is expressed in the lateral

trdappetheflamisty alémaisicreschizopbedeid, indthaivagolafidepsy taingtriaing
hunger: Grillon et al., Neuropeptides 31:131-136, (1997); recently orexins

admigftprine iprieirdidqyatantisring domdherantitiemadhaeert driviristixce

very. similar localization, .t H in the lateral hypothalamus:, Sakurai et

o e et b N P e SR 180 are
increasRddpetabs Al prodh b aWshabigreraePiMHauRE ¥E O REEnt invention,
Fellmann, Neurpeptides 31:237-242 (1997); after insulin injection, a

asslepoifieaiitenrior ens phinrtiae elticalamapositi dnstairsiofl) fimtesesitya ofi dhGdH-b f
immunoreactive perikarya and fibres was observed concurrent with a

tregimaricabibs umanenipnifiali body Sy heBPRNA; Bahjaoui-Bouhaddi et al.,

Neur i 251-258. (1994). Consistent with th ity of MCH to.

S B LeR e picenbuidentioh RS BTN BOn bl on,
asi@e2€itRa hsar Rt phaitatMekhnRiARElha@ L e sdatediaibe o

hypothalami of obese ob/ob mice; Qu et al., Nature 380:243-247, (1996);

propity ldsisrerdrratiientiof angasiha tiner &frr abssiteated obiebitiersistcdwtisgdetagdhe
b intake an‘%%%d eight gains are also decreased; Sahu, Endocrinology
Y8, PSS PP1Y %)81?'\9?@% appears to act as a functional antagonist of the

memm&%}!&%ﬂ@@gﬂ&éﬁ %ﬁ%ﬁ@oﬂ rﬂ)épcgﬂé %%%mgﬁo@ 9{9}_9&%*: invention,

secretion within the 25 HPA (hypothalamopituitary/adrenal axis); Ludwig
as@esrjbddrhedeif oy ai phainidteaiiogll coptahtion fdcfe6L, fok-6s33n @MSthbd of

Together these data suggest a role for endogenous MCH in the
PreeBYItbPr SEEHEH P Tsadabe deniersigpopdizapugaiasaddictipnooideilepsy of
thg%t&gnréglgrfo%ha?bggv%lc% e[pgnt of specific compounds acting at MCH

receptorsaf?)r s i the treathient of WO 211115 /119535 7

PCTIORSdshddIPME PR LRRREHY shrthinl eSsoraalRd sl 8FSsent invention,

Accordingly, a MCH receptor antagonist is desirable for the prophylaxis or
astdessiibechhortobésitheonabEsitynectd reaaisentatSonvso etbityrefhydctis or
disorder is a disorder that has been directly or indirectly associated to

BRIy A S, 5P QRBURLSr 8USHIIFBHHRI K IPIEred glucose
to'“%asﬂé@!&*ﬁ%%&%n%%ﬁﬁ@é P&ta%%“@&%ﬁl%ﬁs of the present invention,

as described herein, for the manufacture 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 éf decreasing food intake
of an individual comprising administering to the 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 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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disease and other cardiovascular disorders including atherosclerosis,

insulin resistance associated with obesity and psoriasis, for treating
WQIRMSMIeSedmplications and other diseases such as polycysti®6YaRan)5/006582

syndrome (PCOS), certain renal diseases including diabetic nephropathy,

glomerulonephritis, glomerular sclergsis, nephrotic syndrome,

hypertensive 10 nephrosclerosis, end-stage renal diseases and

affrsitoesibuaviniLefa eenwelinds aselktsiibeditiepinliso adaraniaceprib® spstigidito

date, a major portion of the neurons of the MCH cell group occupies a

& constant location in those areas of the lateral hypothalamus and

SUbtha&@&%Xx@ﬁ%ﬁ%@& _%@Qnﬂ*oﬁy D203t ol some ol e so-caligd

"extrapyramidal” 15 niotor circuits. hesa involVe substantial StHato- an

Radfictefiagal inaithway soRpalHIG shacHRR BB W aie GRIB RIQ RASIRY, as described

hypothalamic areas, and reciprocal connections to subthalamic nucleus,

kaugistamtiemégrabedithenisl-teainngentel & Bittargouittelabomde @ohodiments, the

Neurol- 319:218-245, (1992). In their location, the MCH cell group may

R 2 BRiabR oM SRR for b predamainpidirammmio bR e adiforder

itk 2epLeRate And ﬁgeﬁ&%eaﬁ?do%%’ Julslis: it%l%lé,{%ffr'ﬁ%h%ﬁgxéa SR OR e

some value to consider the involvement o S system in movement

1disproledgustich @bt K 6T i dSRAS CTANS M basipR R ik iaadMation of
which extrapyramidal circuits are known to be involved. Human genetic

thaRAgH swerhies indyeessetiebtimtthiodticdbiviC B keohoendiadimogertie m@lulation

-24) and the varjant hMCH loc¢i on chromosome. 5 (5812-13)
e R A Y e

IS -AHRSRALHRIRIBROE &%ﬁ%@i'ﬁécéﬁ%i@stY&epJ&é%ﬁﬁ%)&%%ﬁﬁ%& of
mapped; Auburger et al., Cytogenet- Cell. Genet. 61:252- 256, (1992);

ahwiet}s depadssiCyiodenphréitd. addicien, ot 2pileph5, (1992). This disease
comprises neurodegenerative disorders, including an olivopontocerebellar
atrophip $R7es Smbedimentsgthedndividuel fy gppamiak 11116582 82
Furtheymare, th ne for,Darier's disease, has been mapped to locus

TR e a5 R

e
12q23-24; Craddock et : ol ‘Genet 2:1941-1943, (1993).

Dariersn diseasausdsiaiactedzasdyhahnpsmalitiesih ks stinastesadhasion
and mental illnesses in some families. In view of the functional and
4edrommetontedinrats the lnfmbe k@ Hodaurals yedexpfrathet 24 tardiduAdarin

5 bra?@%ﬁhe MCH g{leélne cz%n regr sent a.good candidate for SCA2 or
B EPEf s i Pupat g9 CahenRus I AfGh Lt ARt RalR some

éﬂﬁﬂalmé}{%g‘%ﬁ‘etﬁh}ﬁﬁﬁ i&glzl%ol(ﬂqﬁgsq ’irmgx of about 35 to about 45.

One aspect of the present invention pertains to methods of producing a
pharmaceutical composition comprising admixing a compound, as described herein, and a
pharmaceutically acceptable carrier. |

One embodiment of the invention includes any compound of the invention which
selectively 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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gene responsible for chronic or acute forms of spinal muscular atrophies
has been assigned to chromosome 5g12-13 using genetic linkage

W RI59RS3Melki et al., Nature (London) 344:767-768, (1990); RUSSIRIOK064582

al., Cytogenet. Cell. Genet. 61:225-231, (1992). 10 Furthermore,
independent lines of evidence suppayt the assignment of a major
schizophrenia locus to chromosome 5ql 1.2-13.3; Sherrington et al.,
peatvka-hanibiend tBailke64-167, (1988); Bassett et al., Lancet 1:799-801,
(1988); ﬁilliam“e al., Genomics 5:940-944, (1989). The above studies
suggeé‘f RGN BIPadeg e et s iusrirahBediumyas and
disordegs, aq%q_motion. 15 Additional therapeutic applications for
MCH-related compounds are suggested by the observed effects of MCH
in otheAbialegic plasysie the preasR iRl NS R RERE WRemRRIRY Ye tive
functions in male and female rats. MCH transcripts and MCH peptide were
toentopirinligdessdinligronpesids wiceifiic baisicndgd) thati i tinseV @Hrchrdle each
rticipate in.st cell renewal and/or differentiation of early
%gde"r‘fﬁ%té’b%éi‘f‘%f%‘kﬁ%‘ﬂbé‘f"é‘l‘.’f‘@f&f&?g‘?e&%SF?Ea'ﬁf%’ti%rﬁ@&:1 161-1172,
(1996) N inj ' [ ' 1 POA).or
st i s o R s P R TR
eepratoritt whickPRphiffsidolidnsinitiés, il Q60 td heviatastane s abPCRs are
primed with estradiol, MCH stimulated luteinizing hormone (LH) release
Riprlietethio-haes-sexprisarbransibinadng doreddas endGoneatipled tatheir effectors via
leuroen 1o&:{rinorlocej t66:2t54E262,.§1}9€%7) ﬁhf ona incerta, 25 which
contains a lare eﬁo%ﬁfélﬁdﬁadf)w D AR YR R RIS/ ST Fseigh as
JeeRnTHiRd 88Aerk Sl ] : ot
S ke e e R A A S

hesibéhnadewifekd asbaodndipitanys igamiofebe inglhidi G pA&Edihl canpl @ikigi@pior
MCH analogues can also be useful in treating epilepsy. In WO 211115
Htols Se., opexamptes Shimesmytsetls Bipshse Fiiophus, Bes rhemeimRidR2-
ﬁ%bﬁpﬁi&ﬁ@s ﬁﬂgt{ggﬂ%gﬁ&%&fg\é@@% aseizure activity in both rats
and guinea pigs, suggesting that -containing neurons can participate
neukide Anemiatgiictilalodnearhitin GoR &-iNeBs SLHEUIRIdMIBEBoARS.
Wagner, Peptides 18:1095-1097,(1997). MCH has also been observed to
affect Bé&rawmien Mebrasino reidghitivatilinetineseNBiveeatahanguse, and
hastened.extinctiap, of the passive . avoidance response in rats; McBride et
S B 8% e St envinu it TP L AT S65 & bror
MR GA0 s GarbRg RS palieipAon DAY SERBORRIHAtding feeding, water

balance, energy metabolism, general arousal/attention state, memory and cognitive

functions, and psychiatric disorders. For reviews, see 1. Baker, Int. Rev. Cytol. 126:1-47
(1991); 2. Baker, TEM 5:120-126 (1994); 3. Nahon, Critical Rév. in Neurobiol 221:221-
262, (1994); 4.Knigge et al., Peptides 18(7):1095-1097, (1996). The role of MCH in
feeding or body weight regulation is supported by Qu et al., 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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retention. A possible role for MCH in the modulation or perception of pain
is supported by the dense innervation of the periaqueductal grey (PAG)

WO QRsOPFIdsitive fibers. Finally, 10 MCH can participate in th@€dglhziis06582

of fluid intake. ICV infusion of MCH in conscious sheep produced diuretic,
natriuretic, and kaliuretic changesgip response to increased plasma
volume; Parkes, J. Neuroendocrinol. 8:57-63, (1996). Together with

Makextetraic Repades tépdoiting 282 pteseriercvhlyReplida Sl Uil MgLldigiy e asd
of the brain, the results indicate that MCH can be an important peptide

Sachsg sttt Pratiden dSiPR3Ha -GN ApatebiansEessns ReshThana i a
. itati HR1 ist isj demonstrated ir us
gl S R R e

mREEV E9PRI18Este ROV AIMARPIGSSA BRd-25%10ly boACtiMiie MO HQER Rerve
models, such as, social interaction, forced swimming test and ultrasonic

asvocaligatitve Tcuerpdptide MGHR] antegemitits tositds20asaeveldeflihtthe regulation
independently treat subjects with depression and/or anxiety. Also, MCHRI

offredisnetserlrely sdiakes It bpdels Bt -4THEI NP o inipre stidn

a ramdety; %Zity. This invention provides a method of treating
P?E%%r}g?rﬁa it)l/ei?gt(su Ject wherein the abnormality is alleviated by

decrepsingcineagict\iid 6fofo BNt iass MAICH pSAMO sug S Wi the
comprises administering to the subject an amount of a compound which is

madwiatiomelidi¢ M @kEbtie ceptity aatdgonidubifectivebter tof dicthpcatinappiitions.
In separate embodiments, the abnormality is a regulation of a steroid or

MG SRR AN LTeRb PY AT RIB IR ArfFiT RieriCardictifddn, i aplatign of
th%%ﬁfﬂ%ﬂtémr&igﬁt’eﬁgﬂ?dpgﬁ%q%rl ?3\{\-/86?(}[9 %J;Px%z?@ﬁ@i orexins A and

PCTIJP2005111116582 84 cardiovascular disorder, an electrolyte
B patdcicer e inasniaireRigaaitaigsies) haialbetashawraspisaiovytlisailiar loasizaion
a reproductive function disorder, an immune disorder, an endocrine

tody¥erbisrths lsfaxst inporkalompsiSakeet, o4 the GRYSRETF AL BlerMEH mRNA

lecglg rllrllt%les bq'!:lslr(l) 59 elgalaarry ?nrprg rgeg;lsnor% se rﬂgr?ﬁrﬂ%og org?gcycl-%telro gvaé[c]ign; Herve
ransmission dIS%I' er, a motor cooralna ion dlISOI‘ er, a sensory

alBIRATAHR HSRFIRdes 710897 IMMe g oo MiscidefinanfRRBMINa G HRCtION

disorder, a sensory transmission disorder, an olfaction disorder, a
ingyarRedtithtietimmbncstiod slisuirgsntensibffHoviid disordereacsive perilgigteand
disorder, a fluid- balance disorder, a seizure disorder, pain, I\s/:l)(/:chotic

ﬁﬂgﬁg%?bmpﬂmttg@}ta\ﬁ% aaﬁr&f&ant increase in the level o H mRNA;
Bahjaoui-Bouhaddi et al., Neuropeptides 24:251-258, (1994). Consistent with the ability

of MCH to stimulate feeding in rats; Rossi et al., Endocrinology 138:351-355, (1997); is
the observation that MCH mRNA levels are upregulated in the hypothalami of obese ob/ob
mice; Qu et al., Nature 380:243-247, (1996); and decreased in thé hypothalami of rats
treated with leptin, whose food intake and body weight gains are also decreased; Sahu,
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 thg:

development of specific compounds acting at MCH receptors for use in the treatment of
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addiction or migraine. 10 Compositions of the invention can conveniently
be administered in unit dosage form and can be prepared by any of the
WOorRsthhdds3ivell known in the pharmaceutical art, for example, BEHERUHHHA6582

in Remnington's Pharmaceutical Sciences (Mack Pub. Co., Easton, PA,

1980). The compounds of the invegtjon can be employed as the sole

active agent in a 15 pharmaceutical or can be used in combination with
olstiier andistechsgréadidrtisanddh could facilitate the therapeutic effect of the

compound. Compounds of the present invention or a solvate or

physidhSGRERRERaAMSTAretRRiANREAN db Aesiitie o Rorkyipsis or

in [ in.ph i Q itions, cificall aMCH ..
o A B U g
thePIieBeeh airehiB BracdrieR! £OBRRIIHObaIR] shalkingpe & apmpanent of

a pharmaceutical composition that provides the primary pharmaceutical
syndreefie ¥sinppusddlumsatolerantivalysiigiddéans; hyhirtewouidegemernlpdre

recognized as prqviding no pharmaceutical benefit. The term

disgsg AMsDRArEvIsEURTHELrEn rluding HBRApRSISRSIS: TR HEce

Ve, | t i lent that.is not an active 2=

g S R R R

suslowy dBaselic whaakakyiineae PRTmYiRrisiRreaNANAIEsUSEIHanE diabetic
specified, efficacious outcome in a mammal (for example, and not

ngfrimiesidiy. S lameraionephrlisn atamaivkir selpBsitientsofisciuuitigmbuipettensive
limited to, pharmaceutical WO 211115 /119535 7, . .
BT FRfoRk s SRR GHE BB Pellae GFgein eating
- disgampund of the present invention and/or an acceptable salt or solvate
thereof (e.g., a pharmaceutically acceptable salt or solvate) as an active
ingrediespeedsy kundielwittiasd, lemsjop pertadeé chemexcipientt . §ICH cell group
pharmaceutical carrier or excipient) can be used in the treatment of

 ocRiEs LRSS lorateiMesse arrasebiks laisraljemrthalamie andd. At

sdfifRtN% %yoﬁ%‘x%?#“gn%’fa%@r%&?gﬁerg%iﬁ@tvo wion 8?9?&)—&?@@”‘&&%&%@&1"

carrier in either solid or 1quil a unit dose formulation.
mplaENRGRYITALEARHRIVO L e RIpatbiadyinitReuein Bhing e diatésviRg the

the composition and must be tolerated by the individual recipient. Other

thplaga ksl enfcstigbrad thectén ghzpidriemiaardss, imdorginmatetidateebiions to
sﬁ&%[gg%e#&?glls?cs)lglggcgr?tlgorﬂ g?efl,tzrl]ne(i irl;ll\llde-glt;?nncgn?ceex’g;i rlgi(tjt’egg(()jui;t et al., J. Comp.
Neurol. 319:218-245, (1992). In their location, the MCH cell group may offer a bridge or
mechanism for expressing hypothalamic visceral activity with appropriate and coordinated
motor activity. Clinically it can be of some value to consider the involvement of this MCH
system in movement disorders, such as Parkinson's disease and Huntingdon's Chorea in
which extrapyramidal circuits 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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10 such ingredients are compatible with the other ingredients in the

composition. Formulations can be prepared by any suitable method,
WEEMS B uniformly mixing the active compound(s) with liquaE/dRA0eBRp6582

divided solid carriers, or both, in the required proportions, and then, if

necessary, forming the resulting migure into a desired shape.

Conventional excipients, such as binding agents, fillers, acceptable

Furttimpagtye gerk5oablatiirg diskatealnts beeandraisiedag lants 0aA3s2dy soraddock
tablets and capsules for oral administration. Liquid preparations for oral

SLthritiBeMen Cenebe- i e Ford B0Soidtrsises’ Uprengisnbarasisiesastyr oily
ions, and syrups. Xlternatively, the oral preparations. can be in
T A R R A R P SR i or e
fisittiohiCardtiHeliifiGRIOFa eRR AH NI REAIINER Uk MBFat and human
suspending or emulsifying agents, 20 non-aqueous vehicles (including
badliblhoN) Hrsservativgsesntafmed tagt dadfodiland ts Radetraladdsd to
the liquid preparations. Parenteral dosage forms can be prepared b

IRy AP B o5 B RV S T i det s the

géﬁéelfe%‘f{'s“ 0%, (Ng 2Qtdton befere il 'é?gp%%f sealng an, G}H&rﬁgr%@égnvéééigﬁed
ampoule. These are just a few exampl€es of the many aBproprla €

tdRBIOA6 M E K NDWE i AB@ Rt O TiREARMIBE 10 3AEIRI 3BafQMARurK (B S1RISH)
that when the MCH receptor antagonists are utilized as active ingredients

3 #4263 HARNACANIC N estinprdsitioh, GhtogenatcCabht (iematdd RS A3 e(0RBRIN
humans, but in other non-human mammals as well. Indeed, recent

FuriRImers indreeadent dnssaletikrses1RRorsthe pesignimgny of a major
sRGIHRAL IR LA 8RRR A8 %ﬁ%‘ﬁl‘l%?sr?sﬁ?:%@ﬁ that sensideratiande

given for the use of MC H receptor antagonists tor the treatment of
3pbhesity 4n (DO3SH Basimeadal(l.ancents 2080d 0SB 8 Gi kot sicepEdOmics
antagonists in other domestic animals where no disease or disorder is

SQR&H, (AP Mo ddhehereatr diskrugaest fbnt AT fra RIAYCKEN Itfish, etc.).

sssoladinan silin he amare 5 readiy credited with understanding
u |f]y 0 d:

e such compounds In suchsettings. Pharmaceutically

accepiabigslisnbibsufe ROl adiLRNLed GMpOM B RPARIRII by

reacting the free acid or base forms of these compounds with the
thembsepddtoes efdvididrmthartbiolagiasl syrgemic Eohexamme,iNabauregolate
the twq; generally, .nonaqueous media like ether, ethyl acetate, ethanol,

rqpesdrSEURBmGHaas iR Ml Sempirrats MCHERasrER s MG R tdR e
fcml?d%miﬂ%lé'}ql QEI@@&%%@%%&HQ&& gHéEe@BHQ&&E%EH%an participate in stem

cell renewal and/or differentiation of early spermatocytes; Hervieu et al., Biology of
Reduction 54:1161-1172, (1996). MCH injected directly into the medial preoptic area
(MPOA) or ventromedial nucleus (VMN) stimulated sexual acti.vity in female rats;
Gonzalez et al., Peptides 17:171-177, (1996). In ovariectomized rats primed with estradiol, .
MCH stimulated luteinizing hormone (LH) release while anti-MCH antiserum inhibited
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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can form an inorganic salt such as an alkali metal salt (e.g., sodium salt,
potassium salt, etc.), an alkaline earth metal salt (e.g. calcium salt,
WOrRAeFe%BIn salt, barium salt, etc.), and an ammonium salt. VWR&[ARRENS/006582
compound (I) possesses a basic functional group, it can form an
inorganic salt (e.g., hydrochloride,gulfate, phosphate, hydrobromate, etc.)
or an organic 15 salt (e.g., acetate, maleate, fumarate, succinate,
thenBtidenezonifoodeb ipettiorn nd ddEbhgrier teisritaretmdratmngteyegh esizare
compound of the invention contains optical isomers, stereocisomers, regio
aqyN P B R AN SLBfRdPies LR G AL TR AR BT IR FPR M are
i a co d of the invention, For example, n ical
P S o PRSI BT SE

P&HRRaBF09m a1 |{adne vl HaBS IR Eafesispnets aRtiealdsabals and
mixtures thereof are considered within the scope of that formula.

colstesl rfeigg e fubatiohs), Misdtificatiheuidsistomtd s ttiectim ol thépastiip
between the two amino groups onthe ¢ cIohexgl ring and therefore this

RRRASIRSRORS fomysSRsTAdetR) FomHdes (hif S5 Prdbdtakistisye e
poS lﬂ)ﬁ'ﬁ Nt lglf(lF}Prrén %k%rq)ﬁtﬁ%gm{saéaw%%%H&mglt?&qﬁem?yq%f%e and/oci

stifuted pyrimidines o present invention can be readily prepare

reBG K NgpiR IR O BMNS ke MoBiRatiat en sl Rion Bighiwawshpeted by
familiar to one WO 211115/119535 7 PCTIJP211115111116582 87
theldtfess inngeation efrbfared danednoiabaisy (R GdpavitBrrefidemipesndiraiy,

the present .invention include, byt are not limited tq, those d ribed in
Vit pt A A R R R e
sh%e%'ﬂpdﬁyéy@mpéfﬁmmﬁé@; X\&G'E&'&r&%@ﬁéﬁ&%@x‘n‘b’r&%ﬁé@!@ i95r§sed plasma

condensed from malonic 5 acid derivatives and amidine derivatives,

voliespharkesa A\ANZAZ @ s avelirsefl7 ad30 yE996) c logettienvtith anatomical data
4,6-dihalo-pyrimidine (B) by a halogenating agent with or without a base

repRriBethe RS marRf AL AR HuidkrsHntery iersoif iBadrainnbsisrile dinats
th%gﬁi)al—inc%mgeérb%? % apx{) roﬁ%%(?%%%m%l 1enq§x)eo Ce:rll"t3 1%“‘?‘%% ;{%Hg gomeostasis
oxybromi e% ,or% sphorus pentachloride (?5l ). The base
inRsmdesa tertiary amine (preferably N,N 10 diisopropylethylamine, etc.) or
an aromatic amine (preferably N,N-dimethylaniline, etc.). Reaction
tempédnatogeenbeitpbioi AR antegonGtsc RPOsDehr dfaraiiyatdsoheil 46 & mn
18 }
anti-gepressants and/or anti-anx iety agents. MCHRI antagonists have been reported to
show antidepressant and anxioly/tic activities in rodent models, such as, social interaction,
forced swimming test and ultras onic vocalization. Therefore, MCHRI antagonists could
be useful to independently treat subjects with depression and/or anxiety. Also, MCHR1
antagonists could be useful to treat subjects that suffer from depression and/or anxiety and
obesity.

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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C. The introduction of R2 substituent to 4,6-dihalo-pyrimidine (B) gives the
pyrimidine (C). Also the pyrimidine (C) can be prepared from
WQammMersElly available 2,4,6-trihalo- pyrimidine (D), wherein 22TSIB2)05/006582
defined above and X is halogen such as chloro, bromo, or 15 iodo,
following the introduction of R2 sulgtituent and Z, substituent. Scheme |
OH X N Zz halogenating reagent N jam Zz JJJ~~~ RZ introduction Z, N
cagylipyascmiax disprgs). @@)elegiroly 2 balppceisorderz hyRg tingion ditibsieNaz2 (D)

XN X XN X Z1 introduction (D) (E) 20 The common intermediate (H) of
THRERS e‘{}‘%‘iiﬂzgrﬂﬁﬁ 'Hap;‘?rifﬁﬁ’a?r‘[il) %E‘cYS BEU Sfé‘lc}’% gﬁ‘BW}??Hsgré‘ﬁ%ﬁ{b

erg}ol_lri‘l% Q)éfdm@"él‘?n(@dl%ﬁd&é%é%%gr@éﬁt@%éﬁ]%&?d@éﬁﬁ@%‘i‘é‘&i&é@a cognitive
21)1)51095357 PCTIJP200.5/0 6.582° 88 diamine (F), wherein R3, R4, A,

dianded arcensefistedtnRovensuig fottuRto teCtyah ghtsdion Widrder, wikhaut a
base in an inert solvent to provide the coupling adduct (G). The base
cqprdingbenaisantten avense ca s grationhetsiab B rsoigiinteeratinmrdiserder, a

i rhonate, etc.); an alkali metal_.hydroxide (preferably sodjum
otassium carh ! é{g){;order, gg olfactionydisorder, a

ERIGPOSIAS, TaEHO VISR A PSR PR
sy PARRORIRAMGIMRBNAG, HGHRYIATR BRoRIN A UrVIBAER RIS, G k-
The inert solvent includes lower alkyl alcohol solvents (preferably
bahethdivoldethasidu2-disopnagainy puyidiodl Bdha) oF, aBigRisOlvRRitCe, opiate
q(gre.ferably.N,[\I-dimethylformamide or 1- methyl-pyrrolidin-2-one, etc.).
AqQICHERGR TeeFi®ature ranges from about 50 C to 200 C, preferably about
80 C&o 150 C. Alsp ﬁhis reaction can be carrilecéou U.nd§r rgicrowa e
ompositions 0O the tmvention can convenient y D€ administered 1n unit 0sage
form and can be prepared by any of the methods well known in the pharmaceutical art, for

example, as described in RemZngton's Pharmaceutical Sciences (Mack Pub. Co., Easton,

~ PA, 1980).

The compounds of the invention 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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10 conditions. Representative protecting groups suitable for a wide variety
of synthetic transformations are disclosed in Greene and Wuts, Protective

W@ Organic Synthesis, second edition, John Wiley & B6ASIPRIHA/006582

York, 1991, the disclosure of which is incorporated herein by reference in
its entirety. The deprotection of thezprotective group 15 leads to the
common intermediate (H) of the novel substituted pyrimidines- Scheme 2
cARPOFABDRI LAY aZleZ® e BoMRa & HieZ prasbhiNiVeRiidh Xn(F)rRB
aB~NR4P P (G) R2 N deprotection Z2 01 Z ~N N'A\TN R3\B_NHR4
acqeptatieselouaptiats Hetrel é%&mmaharmwwmbéamﬁa@kthéﬂwewlvate) as an

bstituted 20 idines (. and afthe rese t inventio
o e R W e S & S e
caRRiE é‘z&ﬂ%ﬁﬂ%ﬁﬁﬁe%@a fh e hexicacidI(RiLG CatdiRnd Brdahydsalitgr
condensing agent in an inert solvent with or without a base to provide the
repepral anagbaifh)isofidivetpde aritdstantompdireddehiye patiegt covialeins icag) be
agent includes dicyclohexylcarbodiimide (DCC),

c Vxlftsﬂtﬁﬁmmrammsw@w%%ﬂb@dﬂrma'é%uﬂyd‘meﬁm@tm The
EDCH bromo trl% gé/rrolldl (% hexaflu hosh)l
5:3(1‘7” st be com Ei Iirl]_ 5%1% fnere ﬁ] e composmon
-azabenzotrl - ,1,0,0-1etr yiuronium
ad&%@ﬂ%@ﬁ@&h&é@ BtRe thifividdht 9501p1ent. Other physiologically active ingredients
1-cyclohexyl-3-methylpolystyrene-carbodiimide. The base includes a

caebangorporated into the pharmaceutical composition of the invention if desired, and if
such ingredients are compatible with the other ingredients in the composition.
Formulations can be prepared by any suitable method, typically by uniformly 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 in the form of solutions,
emulsions, aqueous or oily suspensions, and 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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amine (preferably N,N-diisopropylethylamine or triethylamine, etc.). The

inert solvent includes lower halocarbon solvents (preferably
WQiRsliRd¥dEthane, dichloroethane, or 10 chloroform, etc.), eth@(&&IP2005/006582

solvents (preferably tetrahydrofuran or dioxane), nitrile solvents

(preferably acetonitrile, etc.), or agyde solvents (preferably

N,N-dimethylfonn.amide, etc.). In case of need, 1-hydroxybenzotriazole

he@h BIFY, b@ B -t arinsidambiiol berpvioy fop tiy sherefM(HH receptor antagonists
1-hydroxy-7-azabenzaotriazole (HOAT) can be used as a reactant agent.

fortha dramentpfcrbatine 1%@&%&5%&&2% %dsh@p?@%‘ryrammro
ern; 4v the novel amide ( rese ntio,
ancgaé1 st n cjﬁﬁe Cj} 1c m Is'where no &n isease c)r 1sor a&e?h% 6%9d-

obtaine y ami atlon reaction using an aci d Chiori
oﬁé?@ed @%ﬁlé&@ﬁ HRREWObiENent TRNDASS. INGLLIRS SialkalisRIB lthe art are
carbonate (preferably sodium carbonate or potassium carbonate, etc.), an
reatkblicreditad mwydrogenganbiog she yirbfefabth sodpomés/dnoyemsetthgnate or
potassmm hydrogencarbonate, etc% an alkali h drOX|de (preferably

sodiuPl#RRSRIRR DR erepBble sHiRP %m?aau 2of %t?eﬁ‘%ﬁ%}‘%ﬁﬁ‘ébe
oleIea ,lxa%h %‘SPQJ%@@ sivlaming el é%mtme jth the appropriate

-methyImorphioline, etc.), or an aromatic amine pre?fera y pyridine
bdsBislazian Rl 4n\iR viRNFIdIgeRI6) inRilted salvephindudesipwer
hale-carbon solvents (preferably dichloromethane, dichloroethane, or
nmm@ﬁ@ﬁme@?clﬂ(@hereﬁhytmmgtﬁpr@ﬂemmmm@mm@petonitrile

diox ne) amide solvents (preferably IV.N 25 dimethylformamide, etc
arg Rl ds BRI AP s Rr AL EOTRSYIL IR RRTSS Bt i iegipnal gr"“P’

cal;@@aﬂﬁ@ltm& A0SO ANRHRAL:fedk? 3 6o CIRIRRNADAUE Qom0
C. The novel amide (l) of the present invention is reacted W|th a reducing

etagemtdikdmérarthoabianh oot eahoveasiine sal)t Bdtienpselgeint.), and
invention. The reducing agent WO 211115/1195357

amwsmzlmsg% |W@5n$@c@mameftﬂbeoaﬂk%§ﬁsméﬁal%ﬁmwml BRI Esan form
preferabl a alkal oroh drl le.

rEmo arni %a %’[ r‘nh (Ho H.l'ca'r:lclgégq é)fihos alt?h ro I )gﬁyarlgla gamc

oron oxy umlﬁum

saﬂp(@@!a@tétﬁmﬂdl@aiél, tertabutoX)RIRRINHEM M s atel kI RisHBI IMate,
hydrides (preferably di-isobutylaluminum hydride), borane, dialkylboranes

cifpateftadiialy. dikigoarnyl 5 borane), alkali metal trialkylboron hydrides

(preferably lithium triethylboron hydride), The,inert solvent includes
etherel ?bi’v%‘ﬁ"t‘gct‘b‘}‘éféﬁﬁIS?Y@[PQH)?BPB’FL’}Fa‘%‘PbiB%ﬁé% SErERlHmRIE resio

isSRIMS S ARSRIPTARN OGN SlfstadSCARNIOM ISP SFMYR ROBRRIQIY: o
about -78 C to 200 C, pre erably about 50 C to 120 C.

compound of the invention. For example, when a chemical formula is represented as

showing no stereochemical designation(s), such as Formula (III), €hen all possible
stereoisomer, optical isomers and mixtures thereof are consideréd within the scope of that
formula. Accordingly, Formula (IIla), specifically designates the cis relationship between
the two amino groups on the cyclohexyl ring and therefore this foxrmula is also fully

embraced by Formula (I1I).

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



Alternatively, the novel amine (J) of the present invention can be obtained
by 10 reductive amination reaction using aldehyde (R1CHO) and a
Woad0iN§3agent in an inert solvent with or without an acid. ThBGEAB2Y 006582

agent includes sodium triacetoxyborohydride, sodium cyanoborohydride,

sodium borohydride, or boran-pyrdine complex, preferably sodium

triacetoxyborohydride or sodium cyanoborohydride. The inert solvent
skitietlohetbd avve Palfeyled lmetiolls 6l et pripreddoa lolfcongitands of hthpadnt

etc.), lower 15 halocarbon solvents (preferably dichloromethane,

INYEEHRST StctudmdubriE MRS oA R thosedsesibadsaveiamgteterably
tetrahydrofuran,or digxane), or aromatic solvents (preferghly toluene,
o), FRP R LRt B T e 1 hhvoric ac or

DG poRid i3 A PraRnG RO HRFSIE AR RERIG AU RARRLPESM malonic
temperature ranges from about - 20 C to 120 C, preferably about O C to

5 acldlefivatiles shibarerditodeidenti s, cerren BusirDZyacarandiciiovdat®ve, is
conditions. The amine (1) is reacted with a sulfonyl halide (R1SO2X),
coprfatediiod & fibnbererrinisine 48)y rnlosenridn cnsad By Wh ar VA mbase
inert. sqlvent to provide the novel sulfonamide, (V) of the present jnvention.
CBEEERERIGRSERSR e R AL TR A (tlae
pHAPRBRALELRY IRIASS PO BARMR SIS Ix AR AR BALERL ¥ Br phosphorus

hydrogencarbonate (preferably sodium hydrogencarbonate or potassium
pematidgedrodiGbhalbe bise)inaludeikalettialyewide (prefferbidyy 6odium
hydroxide or potass ium hydroxide, etc.), a tertiary amine (preferably
10 difgorromdeBranpintrSihAi e FEPRAAmIRR AT BRE R R sio-br
RTINS ATING (RSB rably, pYdd e QL i “&aépéf“erﬁﬁfi/)ab\é\ﬁ% 40 °C to 180
21)1)511)95357 PCTIJP2111151006.S82 91 The Inert solvent includes
°dowe¢ haledirtharbsRIBiGHpRe{e mbidichio Famaha I, gtiehins petinidtme

- orchloroform, etc.), ethereal solvents (preferably tetrahydrofuran or
(Qioslndhe primisling (o ses beierreaseslyromeoparstiadkc. pvaianeAdifctrihalo-

solvents (preferably_ toluene.or pyridine .), Reaction femperatute

e ¥ ; i

rimidine wherel s.as define ve and X, is haloge o,l%romo, or
PYanges rorn abou L AR oats B hréterann ansut 0 & . The

15  ioRoMelibaA:(MA iaffairtm L ) MHNaAraae 2! hivamtiancan be obtained by
urea reaction or thiourea reaction using an isocyanate (R1NCO) or
isothiocyanate (R1INCS) in an inert solvent with or without a base. The
base includes an alkali metal caSodwesbe {preferably sodium carbonate or
pota(;sgium carbonate, etc.), an alkali n)1<etal

r\iJ\I‘ZZ halogenating reagent q)ﬁizz R, int roduction
Z1/kN/ OH Z1/l\N/ X \

R2

(A) (B) NN 22
/L ~

Z N7 X
(©)

X Ry
Zz H . z
NJ\/E Ry introduction N7 Xy 2 /
>
” NN
’ (E)

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



10 hydrogencarbonate (preferably sodium hydrogencarbonate or
potassium hydrogencarbonate, etc.), an alkali hydroxide (preferably
WQaelsIdpdroxide or potassium hydroxide, etc.), a tertiary arRiEieJP2005/006582

(preferably N,N-diisopropylethylamine, triethylamine, or

N-methylmorpholine, etc.), or an ggomatic amine (preferably pyridine or

imidazole, etc.). The inert solvent includes lower halocarbon solvents
digarike(E) lyheiehl ®pRehane Bladisldigiaeihbse, i ¢hikor pfornetietcgroup,

ethereal solvents (preferably tetrahydrofuran or dioxane), aromatic

with oewitheptatasstinap ererndventiol pervidedhe poypling addishiEhls The base

.'%grrﬁferabh% ll\I,N-d'meg%lfPr a?i%%,or %lmeth sulfoxidef <satc. ) Re%ctiotn
LA PATE & R BT o TRt O B BT BB e
etl.&%falﬂ?ﬁd&@a‘(%&&!&ll&@_Q&é?é)a@fgQ@dﬁ{ﬁﬁ%}ég}é@[‘&@. | enbeaRiaingd by

urethane 20 reaction using R10COX, wherein X is halogen such as

5 (pekfanblyjvovadiisoprigdtsthy lamniieettietdolisiihsyibh dmatilibuirphbbie, dibg. The
base includes an alkali metal carbonate (preferably sodium carbonate or

ingtderninenrise e dkyhalgehal ﬁalvm@ténrﬁﬁﬁa%@géﬁ*fémm&amh 2-
SRR RORN G S T T P

e 03, oXide 5rsé eraply*sodiu roxide-or pofassium
mBYIPIGH B2 oReIRRINRBIDIRR R pBrRiREdRYes from about 50 °C to 200 °C,

N,N-diisopropylethylamine, triethylamine, or N-methylmorpholine, etc.), or
praferahiyratatit 30mihe {HoSteratiby phisictimeiomugelzoberrad out under microwave

poly-(4-vinylpyridine), etc.). The inert solvent includes lower halocarbon
clifigRts (preferably dichloromethane, dichloroethane, or chloroform,

etc.), gther olven referably tet drofur. ' matic

wo Avree s eSO SR U ihale

triRsRfekalnlisReNIRNBse 19I0RRA: Bid. Wl PRialsolventsipieiosalaidNsiMtiesis,
dimethylformamide or dimethyl sulfoxide, etc.). Reaction temperature

saeand edifionieovile§ Sons, 1V Y opket@Pdbijealissinsorerfavhdehds
1%%%%%%&&61%)/ lglfelseznczezinzl%szenwreRtyN %e%%bot%ét%n%%ﬁ\lg gétlgclzlz\ilvlel gl}'léullqw’

15 leads to the common intermediate (H) of the novel substituted pyrimidines.

10

Scheme 2

A
R2 RaHN™ ™ ZZ
G2 g NR4P \ N
N :
o S ,A
M~ - 2P
Z4 N~ X (F) Rs B/NR4P

d N “
eprotection |
- Z1 /‘\ P4 -

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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(W) (X) 4 R1 NCO I urea reaction or RIOCOX RINCS urethane reaction
thiourea reaction Rz RICO2H Rz Zz or R1COX Zz Z N N"A amidation Z |

WOROERABISBBANHR4 ' R3 BNYR, nR4 (H) (I1 0 R1CHO | RISO2RGEAB23&)06582

amination tl sulfonamidation reduction Rz ~~~Rz N~ZZ Zz n Z ~N R3f
z,AN R A R4\BNSR, 3 BIN..R, 5@5 (V) (J) Also the novel substituted
pyrimidine (M) of the present invention can be prepared as shown in
Scheffte 4dmi@ Hitsis 4efoadihadthpyrirhiciyle (B iRs0Og)utelh ldytthdratinig e
(I? which has been WO 211115/119535 7 PCTIJP211115111116582
cogdefiagagerH At soheradiioer rithayba hase fr o iskeibe BRYR amide(])
'f\{heand R%.argn%% d‘fﬂ@ﬁ%,a ove wit or.withouh% l?gfe% in an inert solvent
%6 P ovide the coﬁlpllng adduc '(L%.Cof & DaseFcilides an alkali metal
die?ataggglea%@tﬁﬁ?&@mmym (oA RINMIATRINIShyERERYIRI R 8IC.), an
alkali metal hydroxide (preferably sodium hydroxide, etc.), or a tertiary 5

hyaifoithdof jeke(ELAD ), N+ ditscpiopyteiidilanphusninie fdeinemephosp hate
N-methylmorpholine, etc.). The inert solvent includes lower alkyl alcohol
(PQ’WIMQ@F%?WVWEQH&W&‘, b}ﬁa}ﬂgﬂt,rgnethyluronium 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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propanol, or butanol, etc.) or amide solvents (preferably
N,N-dimethylformamide or 1- methyl-pyrrolidin-2-one, etc.). Reaction
W 3akive ranges from about 50 C to 200 C, preferably abBGTE0200§006582

150 C. Also this reaction can be carried out under microwave 10
conditions. The introduction of R2ggubstituent leads to the novel
substituted pyrimidine (M) of the present invention. Scheme 4 X R3HN'Af

inéidgymikd Nyl Nuisbinudt ANINHE PreférdbIX ()R BatinBobdy Ry diR)e) kRt
NZz R2 introduction A Zt N N. R4 R3 Y.Rt (M) 15 The common_

migted erofaiaderinstiend diriuse bapldiinply alatiimet i kexyplupiatsa as

h%%ocyé’?. ir}f ‘%ﬁﬁ”@ﬁu&%ﬂ‘;@%ﬁ#@%ﬂgﬁ%ﬂ @i&\%‘; é%l%é%%mm}g'%?dg\ige’s

lerel an are as inea above, |
(p’re%é%9|&:msﬂt§@imﬂmrpmm&gsﬁﬂﬂ,r}gaﬁ@%m@b@fe )Q%flgtemqe&ﬂnyl

base (wherein X is halogen such as chloro, bromo, or iodo
bivaleyeaiiaiinge@i2iky1)orba Hy36de PEGEfdRARRAGHGHE hiZhPddoagenidinddDde s
hosphorous oxychloride (POCI3), phosphorous oxybromide W0131°3),
The ippbspirradacheesthntsabirolprteprafe iy sirhyiiobsn tefiarrahiirie
a r{lgtlec:réaf)l?\l%nl}ls’ I(\gfreferably toluene, etc.). Reaction temperature ranges from about -78
°C t0 200 °C, preferably about 50 °C to 120 °C.

Alternatively, the novel amine (J) of the present invention can be obtained by~
reductive amination reaction using aldehyde (R1CH05 and a reducing agent in an inext
solvent with or without an acid. The reducing agent includes sodium
triacetoxyborohydride, sodium cyanoborohydride, sodium borohydride, or boran-pyridine
complex, preferably sodium triacetoxyborohydride or sodium cyanoborohydride. The inert
solvent includes lower alkyl alcohol S(;lvents (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 inoréanic acid (preferably hydrochloric acid or sualfuric
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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diisopropylethylamine, etc.) or an aromatic amine (preferably
N,N-dimethylaniline, etc.). Reaction temperature ranges from about 100

W@29206387 preferably about 140 C to 180 5 C. The introductRIGIPRI0S/006582
substituent to 2,4-dihalo-pyrimidine (0) gives the pyrimidine (P). The
pyrimidine (P) is substituted by thg;mono-protected diamine (F), wherein
R3, R4, A, and B are as defined above and P is a protective group, with

The indthenlvenbiasdes dowdnkrtosalvenidy o (hoefdhbly dishligraaianes (Q).

The base includes an alkali metal carbonate (preferably sodium

dichloserthtacoPirdiacdiim etsrbstsrealsplyenis(eirishie teffaty Hokrariore
(preferaply spdium hydraxide, etc. tert] i feraply N.N-
oS PRI, S 0s o S IR

1JRBAE SRRk cliYeRIREh RikyL AR Rhegl vRIES. bR te il Yo Bgteanol,

ethanol, 2-propanol, or butanol, etc.) or amide solvents (preferably
pididdabliymbthybSCrandide. or 1-methyl-pyrrolidin-2-one, etc.). Reaction

temperature ranges from about 50 C to 200 C, preferably about 80 C to 15
150 CThg/aeyeh e seafiishtbiah s WA efehediessAbBY sRiabRaRe ebAtibs. It

is understood that reqgigisomers can be fo ing certain met
urga reac§on or thiourea rc%%lon lgl(l:”ﬁ an 1squanaéentg]ﬁd ! o 1soE§focgana ectﬁgN%S)

escribed herein, such as eme o, an ese regioilsomers cou

i SRPEIALRE: MthBINGHMRENAAS: kTR AR BRK MeslitaIthR @I karbonate
Representative protecting groups suitable for a wide variety of synthetic

(r2€faratrig fodivaticarboants digritssunicGrests etad, WiwilkalPragttive Groups
in Organic Synthesis, second edition, John Wiley & Sons, New York,

hyidsegenaaEb Rt SRl U TS Y RS S PR R PR Piterence in its
nFRUEEN LRGBS E%ﬁtmf?hya?&{&tﬁé@&aw 9&«!&?%&&3&% Olm

intermediate (R) of the novel substituted pyrimidines. WO 211115/1195 3
hyaoB€e] $dD)24 -eklaO0n R {preBhabTEMdiBopbpethNahflegr e jMgnine, or

reagent i~N R2 introduction Z30H Z3 11 X Z4 Z4 (N) (0) R3HN,AR R2
N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine or imidazole, etc.).
The inert solvent includes lower halocarbon solvents (preferably dichloromethane,
dichloroethane, or chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or
dioxane), aromatic solvents (preferably benzene or toluene, etc.), or polar solvents
(preferably N,N-dimethylformamide or di;nethyl sulfoxide, etc.). Reaction temperature
ranges from about -20 °C to 120 °C, preferably about 0 °C to 100 °C.

The novel urethane (X) of the present invention can 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



f~2 N~NBNRyP N"°N Z3 ~X (F) Z3 ~ N Z4 Z4 R3 f BNR4P (P) ~R2
(Q) N'"\NZ3-'-f'-N"A deprotection ZR3NHR 464 (R) The
WQamI%IdT of the common intermediate (R) to the novel subSk€dH2805/006582

pyrimidines (S), (T), and (V)-(A") of the, present invention is outlined in

Scheme 6. The amine (R) is reacéed with a carboxylic acid (R1COZH)

and a dehydrating condensing agent in an inert solvent with or without a
sqjaeris(pprisvably tsazers el talnide, ¢8)), of tivdapselsents iprefatidly, Ve

dehydrating condensing agent includes dicyclohexylcarbodiimide (DCC),

dingi ATt Rt AYRE A SO ceifbo difpRtEn LertRFH UERIBRASRS from about -
2{FLHED AR BRI pznium hexafuorophosphate
(PyBroP), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (HATU), or ,
1-cyclohexyl-3-methylpolystyreneggifadignide. The base includes a
tertiary amine (preferably N,N-diisopropylethylamine or triethylamine,
etc.)rJhe inert solvent includes lower halocarborrgolvents (preferably
dichloromgthane, dichloroethane, or 15 chloroformy, ete:), ethereal

s:l/;eﬁt (preferably tetrahydrofuran or dioxane nitfle solvents

ZApreigrasly-asetanitrile, etc.), or amide solveg R
N,N-dimeﬁaylf ideﬁ“etcn. In case of need, 1-hydxyb riazﬁ1e o
B-carBoxggmitemethyl WO 2005/095357 B Y R

1

PCT/JP2005/006582 96 pdBistyrene, or 1-hydroxy-7-azabenzotriazoleO
(HOAT) can b&W¥sed as a reactant agent. Reaction tempergﬂjre ranges
from apo®NEIC to 50 C, preferably aboui® C to 40 T. Alternatively, the
novel amiIB3(SFEthe present inventjerfcan be obtained by amidation
reacti L@i,qgosem acid chloride 00N @ada base in an inert solvent.
The 5 bagh,@fggug@%@n alkali etal cafBbaREIgRTEFRrably sodium
carbonate or potassium

Ra R,CO,H
N x ZZ or R1COX N x ZZ
| > |
21/I\N/ N’A\O\ amidation Z1/I\N/ g, \O\ R4
Rs 3
N R
B/NHR4 . B/ \n/ 1

(H) ~ () ©

‘ 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



carbonate, etc.), an alkali metal hydrogencarbonate (preferably sodium
hydrogencarbonate or potassium hydrogencarbonate, etc.), an alkali
wWonelgRdgespreferably sodium hydroxide or potassium hydroxX@€d/HN)5406582
tertiary amine (preferably N,N-diisopropylethylamine, triethylamine, or
N-methylmorpholine, etc.), or an aggmatic amine (preferably pyridine, 10
imidazole, poly-(4-vinylpyridine), etc.). The inert solvent includes lower
aheddy antelesbyviba te(ived i atthytidieondireithBan &, e Boko etiddhisirons
chloroform, etc.), ethereal solvents (prefer ﬁk:?lf‘/gtetrahydrofuran or

afBB?Sr"?Ej’Vsﬁﬁﬂ'é QOKIERKE YRy ROl ﬂﬁm&‘i‘ﬁé‘?ﬁ%lp}é&g sdgpet (L).
ref |
TROPRANE SRAE ISR ?rﬁé?‘*n’%rt&o“xb% Zp f%{;@'é‘o%l etclb Ctlolbotés%

temperature ranges rom about prere

chrbdintt @ NONEh AN G hpd tigdp (BrTtatily ssitign @d@ﬁ&a@,dew.}rbaa tertiary

reducing agent in an inert solvent to provide the novel amine (T) of the
5  amisséprelinabiitidhy-Theperhybithylagewt tithybioseikelNmettilyihorpimine, etc.).
hydrldes referab lithium aluminum hydrldeg alkali metal borohydrides

éﬂ%fs 6 8?(%?15%‘)"‘1&%81‘1 IPRsealsy Péﬁ?éfﬁ?h’lmﬁ'i‘i‘ﬂ%‘l Hhenries
I
pﬁ%ﬁﬁé%‘ea?%é%%%f%&%ﬁé% TR BT

neiiyhecines Ipiefesshlyrdiaiseamy pharae %@k%ﬁ@&é\hﬂmﬁmbawc,
hydrides (preferably lithium triethylboron hydride). The inert solvent

preEAbbsabive ROAICIoIV TS (bﬂeﬁéh'&b‘sﬂ@émmmmmummﬂmmwave
arqmatic liﬁlvents (prefer%{ toluene, etc,) actloq temperature ranges

L0 cstiiabodter8tedpstane FAER) B 6 018 1osg e

RS ERAINENLENRBAYS] @amine (T) of the present invention can be obtained
by reductive amination reaction using aldehyde (RICHO) and a reducing

agent in an inert solvent with or without an acid. The reducing agent
includes sodium triacetoxyboroh\8isklens@dium cyanoborohydride, sodium
borohydride, or boran-pyridine WO 21)1)511)95357 PCTIJP200.S/0 6.582
97 complex, preferably sodium triacetoxyborohydrigde or sodium
orohydride. R soluent includes lowel alky] alcohol solvents
blyanethanol or e J;, ¥R lower halhcariyon “solvents

erafly dic ne, | L gte

gie ents (preferabdy)tetrahydrofuran or dioxanes, or @ tic 54
solvents (preferably 5 toluene, etc:). The acid includes an inorganic Bcidy ~
(preféAbly hydrochloric acid or sulfuric acid) or an organic gg)ld
(preferably acetic acid). Reactlorhtzemperature ranges from about -

N)\/[ZZ
R, introduction |
P

Ry

15
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

20  without a base (wherein X is halogen such as chloro, bromo, or iodo). The halogenating



20 C to 120 C, preferably about 0 C to 100 T. Also this reaction can be

carried out under microwave conditions. The amine (R) is reacted with a
waakeigadlide (R1S0O2X), wherein X is halogen 10 such as ®616482005/006582

bromo, or iodo, and a base in an inert solvent to provide the novel

sulfonamide () of the present inveation. The base includes an alkali

metal carbonate (preferabléésodium carbonate or potassium carbonate,

aggat inglndag Bhasabespus paYsierdaBER: (iwerheortys csobiamide (POB:), or
encarbonate, o assium hydrogencarhonate, etc.), an alkali

R T P 5 A AR AT ES IR o),
RIS AVINRiAErateraply Mdﬂr&l@&%ﬂfﬁ’@éﬂ%@d@?‘mf-&ﬂﬁé Eﬂy{r‘& L.
N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine or
Renidimndtenretatire Taigdn frins aboant 00CID ees00WE hhideaayeeus 0heas 180
éorefer,ably dichloromethane, dichloroethane, or chloroform, etc.),

thEte A ERsiveiog (hRe rubstityers b atbripary bmidioxéMegivaicbh oy Swidérets
matic solveng?s 8$referablg 20 toluene

bly 2~ |
SRR S R R G G e e

or pyridine, efc.)."Reac

Ayaierahly eHh ShRART P TNE RGN ER ()i BIAMREE Dl hean

_present invention can be obtained by urea’ reaction or thiourea reaction
ingstragheant sopyevide €1¢RONIIEY widisd (AP CYAnBAs: (IRINEES it rali et
csgvent with or without a base. The base includes an alkali metal

FEBIdRAE eI 4B SbenahoE aRsTME e pensissem entlisimetadtc.),
10 hﬁ(;i/}é}!lﬁ%' atalpYARge ﬂ%@%’x‘%ﬁ‘ét%% refe E%‘R{Xrg ody E:n(gﬁ%%fagh/ i

drogencarbonate or potassiuni rogencarbonate,

dhyfiopider{eaiae bl BoRiHR: FOAVaN ISR, AR RLRRSIL By drRXid&t & end

_tertiary amine (preferably NN-diisopropylethylamine, triethylamine, or WO
inglues boyer glkyb aleohplealigmtE (eiEib D618 82N dihaelt Ayfmuprphp bndytanol,

etc.), or.an aromatjc ami referably pyridine or imidazole, etc.). The
L S8 R B e REmarees g e porlinon,
edighieiemst RanSr i RIS HaNGHELIY AP Rk LIEEA) S?E%f;ﬁ%o

(preferably tetrahydrofuran or dioxane), aromatic solvents refera
15 1feizeAbothisiverimpetn heanpidvaalianimbrigrefemaliitions.
NN-dimethylformamide or dimethyl sulfoxide, etc.). Reaction temperature

rangell RARASIBGaT b egigisrtrts cadrofemigdasig G inmaiods deswsibed
hOGHCLURIRANRMAS O A ERENL IO SaPE BaIned by wrethane o
known to one skilled in the art.
Representative protecting groups suitable for a wide variety of synthetic
20 transformations are disclosed in Greene and Wuts, Protective Groups in Organic Synthesis,
second edition, John Wiley & Sons, New York, 1991, the disc]ogure of which is

incorporated herein by reference in its entirety. The deprotection of the protective group

leads to the common intermediate (R) of the novel substituted pyrimidines.
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reaction using R1000X, wherein X is halogen such as chloro, bromo, or
iodo, in an inert solvent with or without a base. The base includes an

WQRR/PA8IST carbonate (preferably 10 sodium carbonate or pof&5gip905/006582

carbonate, etc.), an alkali metal hydrogencarbonate (preferably sodium
hydrogencarbonate or potassium gydrogencarbonate, 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 agyhemgeeaghine (preferably pyridine,
imidazole, or poly-(4-vinylpyridine), etc.). The inert 15 solvent includes

" lowedthalocarbon solvents (preferably dichlor&methane, dichloroethane,

or chhgroform, etc.), ethereal solvents (prefer, tetrahydrofuran or
i , aromati@l9sRRIRG 8RR rably befizen& or toluene RelBYOdSyBTar "

eferably N,N- dimethylforma ethyl sulfoxide, etc.).
Reagtjon temperature ranges from about - 20£; to 120 C, preferably about
0 Céq 100 C. 20 WO 21)1)511)95357 PCTIJP211115111116582 99

Sch rhe 6 R2R2 N"'NN"\N z3RA~a R4 H R3AfIB - NN, RI UO,R ,
0(s) 0 (2) (A") 4 RINCO I urea reaction or R OCOX Rj NCS urethane

reactidi2 thioureaggaeti 2 R1CO2H ~R2 N"/Fﬁl or RICOXN'\N zZ,/
N idation Z3 /N A 5 NRaP r\i

=N
I L /'\(l\ A
/ -
23)\ka ) Z R,
: Z _NRP
) B
Q)

Z4
(P) Ro
&
23/\2\N’A
deprotection _ Z, R3 \O\B’ NHR,

(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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‘a,WR4\T'"jRa R3R3~\ZaBZaB'NYR (R) (S) 0 R1CHO RjSO2X
reductive amination sulfonamidation reduction R2 R2 N~N NI-~N Z3

WRBWSREFTF | / NR3A Ra Za B.N.S.Ri Za 3 B.NR, 0/°0 (Y) (T)PCT/JP2005/006582

Alternatively, the novel pyrimidines (M) and (U) of the present invention
are 5 directly synthesized from thegpyrimidine core (C), which is
synthesized in Scheme | and the pyrimidine core (P), which is
psiysthese,ad 1rh$bheyre Bakesiicanlin(SoAdN@belins] aophogsagent.
erformed with or without a base in an inert solvent. The base includes an

P riemRGEaHSe ey Siumetbmiy 20 diuia %Mﬁ%ﬁ@@ﬁf&%& (o 40 °C
carbongle, ec:d aﬁlé‘h%%"lgne (t%gl fEJé‘n‘%'X ng%'ﬁe oﬁxme%de

etc.), or a tertiary’amine (pretera ||sopropye amine,

alfiRHIA IR R LdtBthytmarsel l{iacﬁel) ahd8 BRI ISR ¥Wint. The
2005/095357 PCT/JP2005/006582 100 includes lower alkyl alcohol

bashiacitsl¢p aafaiakiinets thamite (ipeafels 2y prdpean cir mmbigtammitasstay) or
amide solvents (preferably N,N-dimethylformamide or

Cirl?ﬂ%‘ﬂ?y?}ﬁ;)rrﬂh b rpsial h«‘é‘i&”ﬁep@élf&ﬂ%? {éhﬁ%@‘%{ﬁﬁ@%&&fﬂgﬁﬂ?%@tﬁte
H s e R G
oNpgt:hgﬁl?ﬁllb/NcN@ﬁl etc.), a tertiary amine (preferably N,N-diisopropylethylamine,
triethylamine, or N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine,
imidazole, poly-(4-vinylpyridine), etc.). The inert solv;ent 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 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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R3HN-A Ra R3 B'N,Y~R1 (C) TB.N.Y'RI (M) (K) Rz Rz N"\N NKkN z3 X
z31ll-r'--NAR4 /R ZaZasB.N.Y.R, (P) (U) The common intermediate
wq@ecKshesnovel amide (D) and the novel ester (E") in the preBER{IP2005/006582

invention is prepared from condensation between the pyrimidine core (C)
10 which is synthesized in Schemg-l and the carboxylic acid (B'), wherein
R3, A, and B are as defined above, as shown in Scheme 8. The
coapbox piefaakdy( e cdatedxyhbitivehndaide ve G iHRAbord ey detey diatimgrt
condensiné%agent in an inert solvent with or without a base to provide the

sqlusmiinghides lererarigibalsded selisvisariorehly metyachahgennbietidilgver

‘agent includes 15 dicyclohexylcarbodiimide (DC
e St e M RSBl e hne o chioroform et
RERLROETRAY (RUiRonPRASRIMI K R eRRD P RRIRALE YEIVRR) (preferably

0-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
tdheeref|eorp pHespidhiacl (e Bjpwapanic acid (preferably hydrochloric acid or sulfuric
1-cyclohexyl-3-methylpolystyrene-carbodiimide. The base includes a

agishtiofr g™ QAN ASIdAPFaTsRPINY Reelifs it Iy TREHO TN HIRET B i EAPRAS Frfmeabout -
. The dpert sol 0 incl hal b I f I
2o 0 S AR R SRR L e

orome ane, or

uifel B hid 54Q8&82 101 chloroform, etc.), ethereal solvents

(preferably tetrahydrofuran or dioxane), nitrile solvents (preferably
acetofibdlanie (R)os exavittd witlve sudf¢ny Ehelidb KRN Qb-ElmdrgifoXnircrmieken
etc.). In case of need, 1-hydroxybenzotriazole (HOBT),

syshygs-ehlora, bromo, or. a)dlﬁ‘élrﬁvr Bmgt%ng:t BPlvent to provide the novel
sCEONEIRY T IREPROIRAF QLG AHIOA GAD A NRE ST GREPDLBGRN- S

Reaction temperature ranges from about -20 C to 50 C, preferably about O
(SeefordihGodAlie vagsbraly dhgassiehaatideds) yohihe jikeseartihvention can

be obtained by
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 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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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

WQaBypR¥d (preferably sodium carbonate or potassium carboR&EJRE0F/ (6582

alkali metal hydrogencarbonate (preferably 10 sodium hydrogencarbonate
or potassium hydrogencarbonate, gjc.), an alkali hydroxide (preferably
sodium hydroxide or potassium hydroxide, etc.), a tertiary amine
N¢mhgrtadorphblihe,dits opropy ketinydticraménet (artifisdailyipeidine or imidazole, etc.).
N-methylmorpholine, etc.), or an aromatic amine (preferably pyridine,

Thaiaes srlvess padsmippsribaireprere sobresippfegibeAchiormetetswer
haJocarbon solvents(preferably,dichloromethan ichlargethane, or 15

SSRGS T

didiaranaloaaie SorlN BN e (RE8Ie RN N H-WinRathyéormamisdecRins o
aromatic solvents (preferably toluene or pyridine, etc.). Reaction

(HefepblnthE-danebzl foomabluir-gih@&hyd SR jdsrefelaflyaatioutenipGatord0
C. The carboxylic acidrigéz is reacted with an alcohol (RIOI-I) and a

rageRHPaRiARP B 0200 e & aBiefRr 4 AhARE P Soi9el®onfith or without a
base rovide the noyelester (E). of the presentnvention..Th
dehy ra%ﬁavgo%r qer?glen Ea?g(iftrﬁt) ?ﬁ’égﬁ?etsmv IC)}((): ﬁ%fﬁé’%’gﬂﬁgﬁ?gt Snce:C),
rehcBEirnERADUEIRY WHRIBRPROR YR RREAGH RS en xS BshI iR (5 DG i)
bromo-tris-pyrrolidino-phosnium hexafluorophosphate (PyBroP),
saDTt-avithyenyithautzobasey L heb@Sincleden etrathatomithcarbonate (preferably
hexafluorophogphate 25 (HATU), or ‘

SOyt RRERSIAoF RARSTE Ak e oipiak mefR hydtesfedthaogte
(p%%mﬁx BINREHRISIRIRRN N AL SISARIGRY Bl REIneBh Sy AR Rl
etc.). The inert solvent includes lower halocarbon solvents (preferably
hgiehliopetbab; didchianatiite, @palssmidyiroride) caiher enliaglvmits
(preferably tetrahydrofuran or dioxane), nitrite solvents WO 211115/119 5
(meferal ¥ Ybisapropylasisy Bgpne tricirisraing R Acueshitmerbedne.Gicahtan

solvents (preferably NN-dimethylfonnamide, etc.).. In case of need,, .
o R e BT T B AR e e
sA10MS MEANR s Wwletwilbeaoir ssRERN ZALTaE0Ie dIdAIhaRmbRI AR e,

reactant agent. Reaction temperature ranges from about -20 C to 50 C,
opeblencfbtynatiolt @hereal sghents (pitderabliv telyaltdrafonael erstior{#2), efornatic

present inyention can be obtained‘b)g esterification via an %T(ig loride
S EPEBEIrSTRHE R RESRTE)) e & 5RYEN B dolent. The

dhRshyRSIHARS R AKALAPRIEAROIRLS RIEREARMLFATID G RORRFO0u: -

20 °C to 120 °C, preferably about 0 °C to 100 °C.
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potassium carbonate, etc.), an alkali metal hydrogencarbonate (preferably
sodium hydrogencarbonate or potassium hydrogencarbonate, etc.), an
WQRMR/PRFdXide (preferably 10 sodium hydroxide or potassiuRCHPR2ORIH6582
etc.), a tertiary amine (preferably N,N- diisopropylethylamine,
triethylamine, or N-methylmorpholigg, etc.), or an aromatic amine
(preferably pyridine, imidazole, poly-(4-vinylpyridine), etc.). The inert
solvent includes lower halocarbon solvents (preferably dichloromethane,
dichloroethane, or chloroform, etcSgheheréal solvents (preferably
tetrahydrofuran or dioxane), amide solvents (preferably 15
‘N,N-8imethylformamide, etc.), or aromatic solvent&4{preferably toluene or
pyridige, etc.). Reaction temperature ranges fro ut-20 Cto 50 C,
praferably about O Cto 40 C. Alternatively, the ove pyr|m|d|nes (D) and
ventjon are directly synthesi m|d|{|e
core£(C), Rehic nth@élze% in Scheme 1. This gpuphng it ormed O.
with or without a basePin ajf ineRrsolvent. The base mcludes an 20 Bollkeﬂli/ "Ry
metal carbonai preferab9(§é)d|um carbonate or potassium Rgxrbonate
etc.), an alkali n%etal hydroxide (preferably sodium hydromd% etc.), ora
tertiar arﬁlh‘é;g)referably )V,N- diisopropylethylamine, triethylamine,
orN-m th‘ff?ﬁd &Mhe, etc.). The inertBlvent includes lower alkyl alcohol
solvents (cpr,@@gably methanol, ethehol,R nol, or butanol, etc.) or
amide othmtsdw@&ambly NN:- dlmethyl‘fﬁ PRERTRRSAN
1- methyl pyrrolidin-2-one, 25 etc.). Reaction tem:viature ranges from

abo a50 C to 200 C, preferablyRab8tH80 C to 18QT. Also this reaction
can narrled out under microv#aPe @Aditions [1)1)511)95357

Q%J)gm\ls/ 06582 103 Saheme 8 Rz)L\%Lzz EANN~CLO
ZR310 B" R3HNAf J0 \tehfication BY 'O'RS R, Z AR
N

RZ Z4 4 4 B/ N \n/ R1
(R) ) o)
R{CHO
R4SO,X reductive amination )
sulfonamidation reduction
R, . R,
\ N NN
rd A . I A
BsacH SO
3 3
Zy ,N\//\\,R1 Zs B’N\/R1
O O

(Y) . (T)

Alternatively, the novel pyrimidines (M) and (U) of the present invention are
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-

diisopropylethylamine, triethylamine, or N~-methylmorpholine, etc.). The inert solvent
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cozH Z2 INZ2 N A Z1AN X (B) Z1 N N, R3 B~CO2H (C) (C') R,HN'A~a
O BNR\R,HR4 Rn Zamidation (F) R2 ANZ2Z,3A 0 R3R, R4 (D)

WEXHFIS3S75 The compounds of the invention and their synthB€iE.E205/006582

further illustrated by the following examples. The following examples are
provided to further define the invggtipn without, however, limiting the
invention to the particulas of these examples. "Ambient temperature" as
indleflesrea/¢oatkiheltobolisiycarappleribinertitiwindicatd, 2-feopperhtureitanol,
falling between 0 C and 40 C. The following compounds are named by

et@@ﬂ@f@}ﬂ@ﬁ@h&% fpeferoRsbA- dlmeégl@ﬁ’é%wé?gwwm&x%@agrahdw@fne

etc CEe a{?ﬁlea?{?lﬁg% J;u]rra %%%ngaﬁfg&ﬁ e;‘gg) ‘KéV\f)rLé&:rab ye::{gcl)%p 8@ QI &'
186°€T1ARE Wil koddddnlénae hided bl BYIRIRRS HPAR BddbRidastant

specification, particularly the Schemes and Examples, are as follows: 'H
NMR : proton nuclear magnetic resonance spectrum

Scheme 7
Rz RZ
NN Z Zs
I
RzHN" R
(©) \O\B,NTY,F« .
(K)
R2 R2
V) o
AP Z)\Kp
24
(P)

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 AcOH : acetic acid APCI : atmospheric pressure chemical ionization
(Boc)20 : di-tertiary-butyl dicarbonate BulLi : butyl lithium BuOH : butanol

waeHpsx¥drbobenzoxy CDC13 : deuterated chloroform CH2RI2/JP2005/006582

dichloromethane CHC13 : chloroform CI : chemical ionization 15 - DCM :
dichloromethane DIEA : diisopropylethylamine DMSO : dimethyl
sulfoxide EDC-HCI : 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
chiydfoohlekdeticireel ectvents Gpiettiably 20uBiSdralaerospiapiehpitiionolvents
Et3N : triethylamine Et20 : diethyl ether EtOAC : acetic acid ethyl ester

(Prefestely SRS R OraBtdroRiveBHaTHBh 1By formamide, efc.).
InE2Y Qf%XPg'gf g%@?}%%é’ 0%%%@%@9;‘ HoHHEC gl Gl Dyanoen

chioride W 17P211115111116582 105°1PA :
pdSeReRABPL IREPE)-7distpramiSiy anung) K2(He 3spotassikiitaanbenate

Me2NH : dimethylamine 5 McNH2 : methylamine
Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.

Alternatively, the novel amide (D’) of the present invention can be obtained by
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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MeOH : methanol MgSO4 : magnesium sulfate NaBH(OAc)3 : sodium
triacetoxyborohydride NaBH3CN : sodium cyanoborohydride 10 NaBH4 :

WQaelsIRs7ohydride NaH : sodium hydride NaHCO3 : sodiurRCT/JP2005/006582

hydrogencarbonate NH3: ammonia NH4C1 : ammonium chloride 15
Pd/C : palladium carbon POC13phwsphoryl chloride SOCb : thionyl
chloride TFA : trifluoroacetic acid THE : tetrahydrofuran 20 ZCl :
(phederablp ryetanitoity lethlomdenide B atec( brefenadity Vsihdjisethy dowbieide, etc.).
triplet 25 q : qualtet dd doublet doublet dt : doublet triplet ddd : doublet

In s8Rt nershibiBydroey yDipgels {EPB Er P8 dsyabesteidesid : broad
boﬁ%wxeeﬂler,nof Wylgg}%;-';-:a%ggerlizno%%%r)ﬁta-rllbblz) :call_rlleorézusSe a)l(sa z{rllrgallgtalnt agent.
Reaction temperature ranges from about -20 °C to 50 °C, preferably about 0 °C to 40 °C.
Alternatively, 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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N'-(cis-4-{[4-Bromo-2-(trifluoromethoxy) benzyl[ amino} cycloh exyl)-N,N-
dimethylpyrimidine-4,6-diamine dihydrochloride Step A: Synthesis of

W@l Hy rimidin-4-yl)-dimethyl-amine. 10 To a solution of PCT/JP2005/006582

4,6-dichloro-pyrimidine (10.0 g) in THE (10 mL) were added iPr2NEt
(10.4 g) and 50% aqueous Me2NH (6.05 g). The mixture was stirred at
ambient temperature for 28 hr and poured into saturated aqueous
NaHCO3. The aqueous layer was extracted with CHCI3 (three times).
The combined organic layer was SidemeBMgSO04, filtered, and
concentrated under reduced pressure. The residue was suspended in

Et20. 15 The preC|p|tate S coIIected by filtration, washed with Et20 and
dried under reduced pr 6 glve

(6-chloro-pyrimidin-4- mipe (6.37_g). ESI MS m/e 157, M+; 'H
NMR (300 MHz, CD ) S 1 41 S, 1 H) 8.37 (s, | H). Step
B: Synthesis '

ofN-(cis-4-bromo-2-trifluoromethox benzyl) cyclohexane 14-20
dianaine. To a solution of (4- amino't exyl)-carbamic acid tert-butyl
Re8fery6.72 of in CHEA3 (67 mL) were added  R,OH

4-brorme-24fiftaoy 4 §redteti acid (1.88 g),
and Na@b-I(OAC (9.97 ). The mixture was stirred at ambient
temperature for 4 hr and poured into saturated aqueous NaHCO3. The
agueous layer was extracted with 25 CHC13 (three times). The combined
organic quer was dried over. Mﬁ, filtrated, concentrgted under

reduced ressilre and purny ed ashghromatography fsilicLa; gel, 33%
EtOAC afe) to give N7
[cis-4- 0-2- trlfluorometho%g benzylamlno) %, Fpanﬁ@j\/‘?\
_COsH
asB

aC|dZ tert-butyl ester. To a solution of the above material (3.00rg)

211115/€)95357 PCTIJP211115/0 0 6.S82 107 EtOAc (30 mL

added 4 M hydrogen chloride in EtOAc (60 mL). The mixture w&€") stirred
LA @ t tgnpegature for 1 hr and concentratgd under reduced

press Tbﬂz Jesiye was alkalized with sapdrated,Rgeieous NaHCO3
arid the aqlieokis layexwas extracted withpCHCI3 #igka times). The
combirn&d organic layer was dried over MgSO4, filtered, 5 and
concentrated under reduced pressure to give

N-(cis-4-bromo-2- trifluorﬁ y- benzyl)-cyclohexane-1,4-diamine (2.39
g). ESI MS mle 367, MJEN R (5;&00 MHz, CDClS) S 1.22-1.96 (m, 8 H),

2.51-2.71 (m, 1 \O\
Rs
B)l\N R+
R4

(D)

Examples
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 ofN'-(cis-4-{[4-bromo-2 10

W@2iH3dBséthoxy)benzyllamino}cyclohexyl)-N,N-dimethylpyriP(RP249B/01)6582

amine dihydrochloride. A in ixture of
N-(cis-4-bromo-2-trifluoromethoxyslgnzyl)-cyclohexane-1,4- diamine (466
mg), (6-chloro-pyrimidin-4-yl)-dimethyl-amine (200 mg), and ethylene
glycol {Breniajievayssuriethainddhisenificktion pataidatlyube Sthrmasirtdre
was poured into 15 saturated aqueous NaHCO3 and the aqueous layer
Eyamrlgtrarsas IRHYEHC 13 (three times). The combined organic layer was
dried over MgSO4, filtered, concentrated under reduced pressure, and
purified by flash chromatography (NH-silica gel, 50% EtOAc in hexane
and shigamal, :Srotdhafabi? Mdghdd) i@inRMNspstardin{[4-bromo-2
(trifluoromethoxy)benzyllamino)cyclohexyl)-N,N-dimethylpyrimidine-4,6-di
amine ATOH : 20etiohsiibn of the above material in EtOAc (2 mL) was added
4 M hydrogen chloride in EtOAc (10 rnL). The mixture was stirred -at
ambieftieh BEPQRaRETE PSP S ACYR SPRIZRA under reduced pressure.

The re@gﬁd\l,acﬁ_%g&_ NEFa4i&0 mL) and the suspension was

stirred at ambient temperature for 4 hr. The precipitate was collected by
filtratioBuDivasigd iviitiinEt,O, and dried under reduced pressure to give
N'-(cis-4-{[4-bromo-2 25

(trifluoBHREh OXAIenzyl]amino}cyclohexyl)-N,N-dimethylpyrimidine-4,6-di
aminiﬁgihydr chloride (67 mg). ESI MS m/e 488, M (free) + W; 1H NMR
(300 MHZ &‘?5%%}‘%"%4-1.86 (m, 2 H), 1.96- 2.34 (m, 81-1), 2.98-3.44

(M, 8 k127 el AsHS9 (M, 3 H), 8.06-8.24 (m, 2 H). WO 211115
/119535 7 PCTIJP2111151006S82 108 Example 2

N-(cis-@HjJ6H{ Ddickkingkasthand pyrimidin-4-yl] amino}cyclohexyl)-3,4-
difluorobenzamide hydrochloride 5 Step A: Synthesis of

(cis-4-§EE5 aItREPEbhenyl)-methanoyl]-amino}-cyclohexyl)- carbamic
acid t 'bE'lI% ster, To.a olution of 3,4-difluoro-benzoic acid (4.10 g) and
(cis-fgtlm'ino-!g?/c gﬁg Zalslf) (gzarbamic acid tert-butyl ester (5.05 g) in DMF
-(50 mipuyarairddeshEiRMN{90 mL), HOBt- H20 (5.41 g), and EDC-HCI

(4.97 g). The mixture was stirred at ambient temperature for
DIEA : diisopropylethylamine '

- DMSO : dimethyl sulfoxide
EDC-HCI : 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EI : electron ionization
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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10 17 hr. To the reaction mixture was added water (200 mL) and the
suspension was stirred at ambient temperature for 10 min. The

W@ raeItasévas collected by filtration, washed with H20 and EEOIP2807d006582

dried at 80 C under reduced pressure to give (cis-4-{[ 1-(3,4-
difluoro-phenyl)-methanoyl]-aming}gyclohexyl)-carbamic acid tert-butyl
ester (5.20 g). ESI MS m/e 377, M + Nat ; 1H NMR (300 MHz, CDC13) 6
1.45 (9PA HjoprGRubio5 (M, 8 15 H), 3.60-3.74 (m, 1 H), 4.00-4.16 (m, |
H), 4.50-4.68 (m, 1 H), 5.95-6.09 (m, 1 H), 7.15- 7.28 (m,1 H), 7.43-7.68
(m, 2 FB:NEp Bisgypppistixlamine

ofN-(ci é mino-c clohe%%/I -3,4-difluoro-benzamide. A solution of
(cis-4-{11= ,498|tﬁﬁ%‘%81-%enny > methanoyl]-amino}-cyelohexyl)- carbamic
acid tefy- Ryl faigh{RgRAL) in ETOAC (52 mL) was cooled on an ice-bath
and 4 20 M hydrogeén chloride in EtOAc (104 mL) was added. The
mixtur@&eid, stitkekly i bient temperature for 1 hr and concentrated
under reduced pressure. The residue was dissolved in | M aqueous
NaOHMpaHHangthaeelus layer was extracted with CHC13 (three times).
The CR{(ngépe-d organic Ia‘}fFrt' was dried over MgSO4, filtered,

concentfated JKder Teduced epressure, and dried at 60 C under reduced
pressqqggp{qgjx@)l}lggg@ﬁfgmé@g%@ﬂ?m% 25 3,4-difluoro-benzamide
(3.00 g). ESI MS m/e 255, M + W; 'H NMR (300 MHz, CDCI3) 5 1.15-1.52
(m, 3 RrBHEONL: 88di(m cHahbhhR dhatdBi@6 (m, | 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, | H), 7.57-7.67 (m, 1

H). woaBis jsedigsaprobdsisp2005/006582 109 Step C: Synthesis of

N-(cis-g4-{l6-(dimethylamino)pyrimidin-4-ylJamino) cyclohexyl)-
3,4-dif U%Eégﬁggrﬁ%@%drochloride. To a solution

ofN-(cisATe0VnssaNeialyaodindafbeiifittoro-nenzamide (442 mg) was added

. (6-chloro-pyrimidin-4-yl)-dimethyl-amine obtained in step A of example 1

(250 SNig)ammemiixture was stirred at 180C for 8 hr in a sealed tube. To
the m\iﬁg‘ was added saturated aqueous NaHCO3 and the aqueous
layer %&tr%{ﬁ?é?i’w HEA.3 (three times). The combined organic
layer wagdriedl Qivgh MassP4. filtered, concentrated under reduced
pressure, and purified by flash chromatography (NH-silica gel, 33% to
50% EPOAE iphhseptang criatiddica gel, 3% McOH in CHCI3) to give
N-(eis-4-{é6 10 ) :
(dimetRAStnirBiRmifarids-yljamino}cyclohexyl)-3,4-difluorobenzamide.

Toa SCH"RC:)Qriﬂuoroacetic acid

THEF : tetrahydrofuran

ZCl : benzyloxycarbonyl chloride
ZnBr, : zinc bromide

s : singlet

d : doublet

t : triplet

q : qualtet

dd : doublet doublet

dt : doublet triplet

ddd : doublet doublet doublet
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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
WOz BSAtentrated under reduced pressure. The residue wBET/JP2005/006582
suspended in EtO (20 mL) and the suspension was stirred at ambient
temperature for 4 hr. The precipitaiggwvas collected by filtration, washed 15
with Et20, and dried at 70C under reduced pressure to give N-(cis-4-{ [6-
(dimethrytdrmadjmgliehidin-4-ylJamino}cyclohexyl)-3,4-difluorobenzamide
hydrochloride (99 mg). ESI MS m/e 398, M (free) +Naa; 'H NMR (300
MHz, BHBHYRES 592 15 (m, 8 H), 3.00- 3.42 (m, 6 H), 3.69-3.81 (in, 1
"H), 4'?35462%‘%%0%{& 5.26 (s, 1 H), 6.66-6.80 (in, | H), 20 7.13-7.26 (in,
1H), BT, (in, 1 H), 7.68-7.80 (m, | H), 8.01 (s, 1 H), 8.68-8.91 (in, 1
H), 1384-4d:9 (in, 1 H). Example 3 N-[cis-4-({
[6-(Dimethylamino)pyrimidin-4-ylJamino} methyl)cyclohexyl]-3,4- 25
difluorobenzamide hydrochloride Step A: Synthesis of
(cis-4-hydroxymethyl-cyclohexyl)-carbamic acid tert-butyl ester. A
fision of cis-4-am ino-cyclohexanecarboxylic acid (244 g) in MeOH

NGy BRSPS S R ERIRNIR A3 G WiRRAde

dropwise. The mixture was WO 2 535

dilbe Ty ipEibdiahilld $ Lol eldiflyato@doatg@mbient temperature for 4.5 hr
and concentrated under reduced pressure to give a white solid. To a
Stepspe AsthesisthE( esblarosplivhmidbEYD-dmethyhwmiacadded

Crro B S LA A P T SO AT 1 s added
iPRSFEOUD IAYFINaBR A RIMIKR G DKP LR HNeVad B caMBINent

organic layer was dried over MgSO4, filtrated, concéentrated under

tengritraadeie SSUieamhsbmetified LyutashacoromaiedPphyilsimpugels layer was
CHCI3 to 10% MeOH in CFICI3) to give a colorless oil (531 g). To a
exigsseshuitth bl dhpetinessdf Fftw AP RILGAPREAR R yeHTE R AT 8red PrerEYE8Oq

7.9 1) was added a,solution.of the. above.oil (530.9 g) in E120 (5.3
R R O R A LA R IR S Bt bl

THEPRRIpHdIE WAL dolEctbhSy ikt \WRE&REaDAth B 0Rierbetinduerahed
with cold water, and filtrated through a pad of celite. The filtrate was dried

prgﬁﬁé:fﬁ/_!g%@ﬁﬁiﬂf&@eﬁpyaindfﬁm%éhﬂm%ﬂﬁd‘énﬁré@&'ééb pressure. The
RIS %??vﬁ?%?%ﬁﬁﬁ%'@o%ﬁ%ﬁ 86889 §3.12 (s, 6 H), 6.41 (s, 1 H), 8.37 (s, 1

H).

Step B: Synthesis of N-(cis-4-brome-2-trifluoromethoxy-benzyl)-cyclohexane-1,4-
diamuine.

To a solution of (4-amino-cyclohexyl)-carbamic acid tex;t-buty] ester (6.72 g) iﬁ
CHC1;5 (67 mL) were added‘4-brom0-2;trifluoromethoxy-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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mL), filtrated, washed with hexane, and dried under reduced pressure to
give (cis-4- hydroxymethyl-cyclohexyl)-carbamic acid tert-butyl ester (301
WQRIHEBPFMS m/e 252, M+Na ;'H NMa (300 MHz, CDCI3) S RCIBIR28& (196582

2H),1.45(s,9 H), 1.52-1.77 (m, 7 H), 3.51 (d, J= 6.2 Hz, 2 H), 3.75 (brs,

1H), 4.30-4.82 (m, 11-1). Step Bj ynthesis of

[cis-4-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic acid
EteAct{Bfmdstaras addediodluydrogén chloride in EtOAc (60 mL). The mixture was

(cis-4-hydroxymethyl-cyclohexyl)-carbamic acid tent-butyl ester 20 (17.7

sty pibisnsmpsTaLEe B dan b eRass RIS RS ey cspsagpre: The

phthalimide (11, successively. T Itin ' I
e A A e
wiHBRSHUL @UQUR it &Y. TIME EBRbNEI AR SENESdrataddrbisvetaMPSUREHIRIQT,

2.5 days, concentrated under reduced pressure, and purified by flash
archvoeratogrebimdésiticiagd pR39rEHOphe iN-trévdrbemo-gitrdla avbitetboric.

To a 25 suspension of the above solid (27.5 g) in EtOH (275 mL) was
benayeavslahssme it iaming(Z8%8) The mixture was stirred at reflux for
Egr%?s‘?ﬁre"%ﬁf%’ %PWR&VE% %‘}H‘iﬁg | f%.‘i@ﬂ%&%@%ﬂ%?f Befugga,

pressure. Thé précipitate was dissolve 10% aqueous sodium
Hke3ids (350 M, 5. Thergpenusisyesonas Bryacted with CHCI3 (three
times). WO 211115/1195 357 PCTIJP2111151006.S82 111 The
Steprah haitbegianlcNa(es-draltdwemeder MgSO4, filtrated, and concentrated
under reduced pressure. To a solution of the, above residue in CHCGI3 |
S e RO S g PRI Lero i
aif0ale0niB fige.and ZCl (14.4 g) was added below 5 C. The mixture was
sfirred at ambient temperature for 16 hr and poured 5 into saturated
aguedus ahCD -(Ehel dqomotistiaermashextraeted yefbl e Chs-(tHree
times). The combined organic layer was dried over MgSO4, filtrated,

digginsl Gl b veaRicERifred st imehvbamies i g and ethylene
chromato hy (silica gel. 2% MeOH in CH to.qive :
S e R DRk el ot i e yagpound o
b

sdRFitBURLIBSES NAREDPYInd hE R MbasHR PR dMtdvRd WRENIRIA0 Q1 Zimes).
CDCI3) S 1.13-1.31 (m, 2 H), 1.44 (s, 9 H), 1.48-1.75 (m, 7 H), 3.10 (t, J=
The4arbiz=d Rrani (hysy wasijirigdiover, ME Q. filyred, zencemrated, undey rgloged

(s, 2 H), 7.27-7.38 (m, 5 H). Step C: Synthesis of i
PSRRI R R R GErET I R by LABIO A i hesans and
silica gel, 5% MeOH in CHCI) to give N'-(cis-4-{[4-bromo-2-
(trifluoromethoxy)benzyllamino}cyclohexyl)-N,N-dimethylpyrimidine-4,6-diamine. To a

solution of thie above material in EtOAc (2 mL) was added 4 M hydrogen chloride in

~ EtOAc (10 mL). The mixture was stirred at ambient temperature for 1 hr and concentrated

under reduced pressure. The re;idue was suspended in Et,0 (20 mL) and the suspension
was stirred att 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-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic 15 acid
Wa0be838%ter (12.9 g) in EtOAC (129 mL) was added 4 M hyRiEaG#005/006582
chloride in EtOAc (129 mL). The mixture was stirred at ambient
temperature for 3 hr, filtrated, waghgd with EtOAc, and dried under
reduced pressure. To the residue was added saturated aqueous
NaHCO3. The aqueous layer was extracted with CHCI3 (five times). The
combined organic layer was dried over MgSO4, filtrated, concentrated
Eximl feduced 20 pressure, and dried under reduced pressure to give

(cis-4-amina-cyclohexylmethyl)- carbamic.acid ster (8.88 g). ESI
M R R IS S Y 65 (% )
difl ARoBedg4mMids kyhrdckdotis. 3 H), 7.36 (s, 5 14°). Step D: Synthesis of

[cis-4-(3,4-difluoro-benzoylamino)-cyclohexylmethyl]- 2 5 carbamic acid
Step Az\Syasteesid of {cinitiidndiH{difubarpinndyaictimogylleaminotaysdaliexyl)-

acid benzyl ester (2.00 g) in CHC13 (16 mL) were added Et3N (2.23 mL)
%HH‘B?&H&M%"B&H— FStTchloride (1.48 g) in CHCI3 (4-mL). The mixture

was stirred at ambiens t erature for 12 hr Y| /

5 5 5 BCTUBD L POt s et PR B A AR
caftgh RALRPUSABYBN VS ExUscied pith Ghifel Bvtisaaddimes) . (Jhal ), HOBt-

combined organic layer was dried over MgSO4, filtered, concentrated
Hih (et 1 md aod ERfeEKret. 2ihe) plih¢iadxby wedisined i osulristidenperature for

chromatography (NH-silica gel, 20% to 50% Eh?‘\A in hexane) to give, d
FS T SR T e R AR R
at G GSIGPLRER Br ForthM SR Aeicdiktw s IMERBAOMERLTCREIRS

1.22-1.44 (m, 2 H), 1.57-1.88 (m, 6 H), 3.07-3.25 (m, 2'H), 4.08-4.28 (m,
withH),Gtah8- 21881 AndldHgd 2t B0 {6, uddd) r&l i bp2ebsin, td giye (ck3H£[I9((GH; 6

H), 7.43-7.52 (m, | H), 7.58-7.68 (m, 1 H). Step E: Synthesis
diggqreoraenebrmrshaseai-apine exsi sl immibrninaHd sdutyl estep €20 8)-

[o] iS-4-(3 4-di = minQ)-cyclohexylimethylzcarhamic
GRS oot %0 &) N T Do oS s 100 B e ®
HNgso R nehsturen, Wam stiteegnat #))BisnutesRE ALY S YRdavE ogeN7.15-

atmosphere for 84 hr. The mixture was filtrated through a pad of celite,
7.28fmehiiatctiddritied tedad®d pressure, and purified by medium-pressure

liquid chromato r%Phy (NH-silica gel, 9% to 17% EtOAc in he(i<ane and
Step B: Synthesis of N-(cis-4-amino-cyclohexyl)-3,4-difluoro-benzamide.

A solution of (cis-4-{[1-(3,4-difluoro-phenyl)-methanoyl]-amino}-cyclohexyl)-
carbamic acid fert-butyl ester (5.20 g) in EtOAc (52 mL) was cooled on an ice-bath and 4
M hydrogen chloride in EtOAc (104 mL) was added. The mixture was stirred at ambient
temperature for 1 hr and concentrated under reduced pressure. ’fhe residue was dissolved
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).



10

15

20

25

15 silica gel, 1% MeOH in CHCI3) to give
N-(cis-4-aminomethyl-cyclohexyl)-3,4-difluoro- benzamide (1.43 g). ESI

WORB0A185380, M + H" ;'"H NMR (300 MHz, CDCI3) 6 1.13-1.86R&T/8PE)5/006582

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, I H), 7.46-7.53 (m, 1 H), 7.58;3.§7 (m, 1 H). 20 Step F: Synthesis
ofN-[cis-4-({[6-(dimethylamino)pyrimidia-4-
Styl}a(ﬁniSw}théﬁhyl‘)cydkihéé{f(l}-edmwmydmﬁm)mrﬁmiéihy@ydicahbbdbtsclﬁbeayl)-
solution ofN- (CIS -4-aminomethyl-cyclohexyl)-3,4-difluoro-benzamide (373

3.t e hemaamifa hxdrechlar '(6 -chloro- pyr|m|d|n -4-yl)-dimethyl-amine
obtained asollﬁgﬁ(ﬁ'ﬁf ?Xﬁ éy §§)rr1)] it 'ﬁ‘? Qe fes {g n

microwave synt ESIZ r at e mIX ure wa

w&ﬁiﬁﬂ@&%-@ﬂ@%ih{ﬂhﬂﬁoﬁ)ﬂmgﬁ%@%%l&tdﬂﬁéﬂﬁﬂ\@ﬁa%%ﬁ%n%wth(250
CHCI3 (three times). The combined organic layer was dried over MgS0O4,

mtr decmosmeersatecdatded (¥t fordchp e sseateddvios pirifibelnixture was added
medium-pressure liquid chromatography (NH-silica gel, 20% to 50%

SRR AN PRS0 (b R s sy51 Yo 8Y/ieplyd Wil GTICI, (three times)

| I ) fimi aml
T%%%chcl Jr%?elgﬁ?y’g% déL fjsl%tl))enzal%%?y ?‘4{2}%85% ﬁ%%nr%F éhe arg%/él ed
prRQRiah T pEHEAG (1N MaRREAREyANHRHER gaINBt0E 3090 EFS R R
(0.5 mL). The mixture was stirred at ambient temperature for 30 min and
hmn@@mﬂrﬁt@d gahdiSh MeRideur fldSHNte slveisEentitif-of the above material
Eﬁﬁ% (12mL) 5w (ﬁtlrred at ambient tem pel ature for 2 hr. The

BRIl Etad bt ssien m@r?e%r RSz R LA e
oHHQ%J@M&éﬂa‘PEﬁ%ﬁ%% 19 8iy8 Nilsefd(B ¥ph el dride in EtOAC (0.2

no)pyrimidin-4-yl] amino} -methyl)cyclohexyl]-3,4-difluorobenzamide
mbyditehioxide (E0B6tHre) abESib&nnséamE3tnd {drad)r aod thidehiddied(BEr

MHz, CDC 13) S 1.31-2.14 (m, 8 H), 2.96- 10 3.46 (m, 81-I), 4.40-4.61 (m,
reflpppdeprpgspse. 1 Thg residue was @me Fﬁlw%@éQ@wérh aedrtbe PSPYLY TN,

ot BRSO 12 o RS AN Qi g vashed
witly Bthesis i deisadz (68, M@ﬂ%&&@r&@é@mgmﬁwmmohexyl}
(dimethylamino)pyrimidin-4-ylJamino}cyclohexyl)-3,4-difluorobenzamide hydrochloride
(99 mg). :

ESI MS m/e 398, M (free) + Na™; 'H NMR (300 MHz, CDCl5) & 1.69-2.15 (m, 8 H), 3.00- |
3.42 (m, 6 H), 3.69-3.81 (m, 1 H), 4.03-4.21 (m, 1 H), 5.26 (s, 1 H), 6.66-6.80 (m, 1 H),
7.13-7.26 (m, 1 H), 7.51-7.62 (m, 1 H), 7.68-7.80 (m, 1 H), 8.01 (s, 1 H), 8.68-8.91 (m, 1

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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carbamic acid tert-butyl ester. To a solution of
[cis-4-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic acid

wWa0b(e838%ter obtained in step B of example 3 (5.00 g) in MROH/IBBOHMY6582

was added 20 10% Pd/C (500 mg). The mixture was stirred at ambient
- temperature under hydrogen atmagsphere for 84 hr, filtrated through a pad
of celite, and concentrated under reduced pressure to give a pale brown
sivited o ambutotiompdriheeabuve dif imCed@ienirtedhin)derarductddees Et8o give a
4.03 mL) and 3,4-difluoro-benzoyl chloride (2-68 g) in CHC13 (10 mL).
H& Solifked e R0 1P @ B EhsAPRYA S AU PRt 012 Heraaidsd mixture

' turat a HCO3 the aqueous layer was
e T MR (R S B eIt e s
aflBRAMBFMERAY: Sillerad Sanee NS IRAHNTRE LoHEthyRISSRWRRRM with

* purified by medium-pressure liquid chromatography (NH-silica gel, 50%
CHOAthiee tiexeane) lto imbrined organic layer was dried over MgSO,, filtrated,

{cis-4-[(3 4-difluoro-benzoylamiargg-methyl -cyclohexyl} WO 211115 /119 5

CHNECHIBRATIERs 1 Hel R SEHS: apflprsifisd ﬁaﬂm&mﬁam@téwswlg).

J “SH NMR (300.MHZz 3)S.1.19-1.81 (m
N IR R ol gl et
-6 B idlutinldmlihund Ay aride (1818 &)hh Et/GHES DA vWER addel) o 62R1drQ8 ¢B,

1 H). 5 Step B: Synthesis
e (dl$540hgirin R 6hexirheltI9-34-Bikuereliremrapridion Wesatgoiddbn
0 cis-4-&)(3,4-diguo -benzoylamino)-methyl]-cyclohexyl}- carbamic acid
YRR PRECHEP 388 B 1] BRSSPI SRR e with cold
waklp raq@ﬁmﬁs@&%(%ﬁ =la bREM ik WRSSURAA A0, filtrated,
temperature for 12 hr and concentrated under reduced pressure. The
andsichtenwasddisdalwelldadl phdaguedie platiitd e wadikerideobatayes00
was extracted with CHC13 (three times). The combined organic layer was

- mincfiliEaeh prRpbed 2vithhareence apd driedhysder FRise v arsEre RSB (Elid give

N-é)cis- 4-aming-cyclahexylmeth I%— 4-difluoro-b ide (2.50 g). ESI
h LS R s
R R SRR ST T8 2 o1 (m® ),
EBI1NISHhS20m, M HNa3 ;32 FAMR13.08 MHA St 58 (Mo 58 (A, 24) - 24409, 4
H), 7.48-7-57 (m, 1 H), 7.60- 15 7.71 (m, | H). Step C: Synthesis
BB NS B167 (Haethy el o) ByimAdkDs 8- A msirichD, 4.30-4.82 (m, 1 H).
cg/c ohexyl)metr}yg;BA-diflnorobenzamide hydrochloride. .
Step B: Synthiesis of [ cis-4-(benzyloxycarbonylamino-methyl)-cyclohexyl}-carbamic
acid fert-butyl ester.
To a solution of (cis-4-hydroxymethyl-cyclohexyl)-carbamic acid terz-butyl ester
(17.7 g) in THF (245 mL) were added triphenylphosphine (20.2 g) and phthalimide (11.4
g) successively. The resulting suspension was cooled on an ice-bath and 40% diethyl
azodicarboxylate 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 chromatography (silica gel, 33% EtOAc in hexane) to give a white solid. To a
suspension of the above solid‘ (27.5 g) in EtOH (275 mL) was added hydrazine hydrate
(5.76 g). The mixture was stirred at reflux for 2.25 hr, cooled to ambient temperature, 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).



10

15

20

25

To a solution ofN-(cis-4-amino-cyclohexylmethyl)-3,4-difluoro-benzamide
(469 mg) in BUOH (1 mL) was added
WQ@eWalers3pyrimidin-4-yl)-dimethyl-amine obtained in 20 step PCATIPRO0H06582
1 (250 mg). The mixture was heated in a microwave synthesizer at 220C
for 20 min. To the mixture was agged saturated aqueous NaHCO3 and
the aqueous layer was extracted with CHC13 (three times). The
Theamithired angaitidalpeyevas/dided oeer Mg O FBiMk i relt ech ccotreted raded
under reduced pressure, and purified by medium-pressure _liquid
reqycRgrPEEES IR R A Folitign of tjé@bzty%qaé@/wnﬁ@sag (B RaRkhestaddrse
.N-[(cis-4 . . o
o R 74 A g Sl S AT A e
adBZERRIER -5 1@ AROMHIRRON NS RRAE AR HRIAfIAAE £301 5 1k)M@Boured
added 4 M hydrogen chloride in EtOAc (0.5 mL). The mixture was stirred
intatsaorhighidesoeXatiCe© ol BO aqisocan thyco vearixtte ttdindibrGEOl(ddee
pressure. A suspension of the residue in Et20 (12 mL) was WO

 timep)s Erecroninedbrganiolyes s EEsd o YeEERE HitmieicArtetipatte

i B Brecials wansolicied Y HisteR e WM

ied rre pressure CIS-
to EHRRHM BRIV IR AR RiBaY s Ve RasYDIMathihi2 4-difiamipanz
amide hydrochloride (82 mg). 5 ESI MS m/e 390, M (free) + H'; 'H NMR
esi@@PoNIEe, CDC13) S 1.50-2.04 (m, 9 H), 2.93- 3.57 (m, 8 H), 3.67-3.85
s, | H), £.85-7.35 ). 7.73-8-05 (m, 3 H), 8.75-9.01

E%%I%fwigfgséﬁﬁé'% WW)€%§%E%3> § 1132131 (mi 2 ), 144 (5, 9
H)l’\'l_'(fﬁ% k@i@ﬁfﬁ,e&h]}d%{p}@ 62 SYPXIiA @ﬁﬂ')ﬁﬁm'ﬂ?@% (m, 1 H), 4.76-

¢yclohexyl)-3 ride Step A: Synthesis of

-3,4-difiuorobenzamide hydroch

4.9 Gngichnro.c-methyl-perimskne, As)spension of
2-methyl-pyrimidine-4,6-diol (20.0 g) in POC13 (162 mL) was stirred at

StepffepSiarthepis ahteisvormine-exelehasy iaulnererante 2idihenzyiester.

into 15 i ater (3L). Th | t [ .
CricTs T S e g R SR b

ree tim C e anic layer

acliltigiagwandiGQseniiatagdondentadts eeh PHags s eNPhdiMen chloride in
4,6-dichloro-2-methyl-pyrimidine (22.37 g). Cl MS m/e 163, Mt;'H NMR

EtGOO(MPI mIGOISInSRrZ s sGrited, a7 a@dbisnt tehpSetyBosyhthkistest,
wé?};éﬁb\l}%{}?ﬁg&%ff;}élép rireiacrin &ghg}d;é)égégérgfetgg{hgm’ll“rgethe residue was added
saturated aqueous NaHCO;. The aqueous layer was extracted with CHCl; (five times).
The combined organic layer was dried over MgS Oy, filtrated, concentrated under reduced
pressure, and dried under reduced pressure to give (cis-4-amino-cyclohexylmethyl)-
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; (16 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-methyl-pyrimidine (11.1 g) in TI-IF (110
mL) were added iPr2NEt (14.2 mL) and 50% aqueous Me2NH (8.5 mL).
WO ROHA3e was stirred at ambient temperature for 2 hr. To HEIMBANF006582

was added 50% aqueous Me2NH (3.5 mL) and stirred at ambient

temperature for 7 hr and concentyated under reduced pressure. To the

residue was added saturated aqueous NaHCO3 and the aqueous layer
infoastentedcted @B WitHCOH CTBe(thpeeutitnps)wahextcarndinveith SEHE tager

was dried over MgSO4, filtered, concentrated under reduced pressure,

IR ohRecr R BIBR et preis iR ries! GRS MsERiofitred, concentrated under
' -pyrimidin-4-yh-dimethyl-amine (11,6 SIMS m/e 17 F H"
B o e A e T s T
20%19 508 EORC hl ABAAdYkd Didd fhOpBLa WMube-bdid o9 i8RIfo)SYNthesis
ofN-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
cyglihennioletoidtoasbai B, deditawndisstarénditle) hydrochloride. To a solution

ofN-(cis-4-aminp-cyclohexyl)-3.4-difluoro-benzamide obtained in 5 step B
BRI E Mo Ty UM TS Zarield Cm. 2 . 157138 G, 6

A S e L R g IS e b SR

1 B, min-7Tthe, Bixiuravassaddedizatysarers aguegns NaHCOS and the
agueous layer was extracted with CHCI3 (three times). The combined

Stepgnty walyesised Velris ot orein ysiokefitehesyD cohddaftwatechenghamide.
reduced priassure, nd 10 puri'ged by medjum-pressuyre liquid

chror SBETLIRY Pl Lo oBe i S R IehRelmR Ly scgrhamic
adir 6@%'&@6@2@@%}}4@@&@@%&%@4@&‘ ifU‘%’)‘Wtﬁ@&‘m g). The mixture

cyclohexyl)-3,4-diffluorobenzamide. To a solution of the above material in
wist@ifred {{lOnbiknt wapastdedidddd hydesgaenmbipiete forlRiACc TheZnitbyre was
The mixture was stirred at ambient temperature for | hr and concentrated

fiktratsd F‘?@H’@Eé@?ﬁ@&ﬁ%@ AOBRRYFRITSIBR BT b SRRt 11S:ifn e 20 fied BiiL)
R R s

1
y Tilt ea wi re er reauced pressure

sifieaCive Ns(viser {n GHdimat BHRNVING)-2-mmatbranyinigioteyiipminattiuoro-
cyclohexyl)-3,4-difluoroberizamide hydrochloride (325 mg). ESI MS m/e
bepzamide (fréé)eNa+; 'H NMR (300 MHz, CDCI3) S 1.63-2.03 (m, 8 H), 2.49

e e g M- o Rt (i Wi BTy T B %5 W 22
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), 7.46-7.53 (m, 1
H), 7.58-7.67 (m, 1 H).

Step F: Synthesis of N-[cis-4-({[6-(dimethylamino)pyrimidin—4-
yl]amino}methyl)cyclohexyl]-3,4-difluorobenzamide hydrocilloride.

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 laye.r 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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7.02 (m, 1 H), 7.14-7.27 (m, 1 H), 7.56-7.64 (m, 1 H), 7.69-7.81 (m, 1 H),
8.40-5.55 (m, | H). Example 6 25
WB20HO983N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-y| B&TiA8R09DNsIe582
exyl)-4- fluorobenzamide hydrochloride Step A:, Synthesis of
cis-N-benzyl-cyclohexane-1,4-digmie. To a solution of
(cis-4-amino-cyclohexyl)-carbamic acid tert-butyl ester (5.00 g) in WO
(£26-(dits thylBnin ) py T dT-HHPRAMbd HIGAGHELc 180 ZxCHIE, 131 {106 didnzavetie.

added benzaldehyde (2.48 g) and acetic acid (1.40 g). The mixture was
Tagrighrtianaghibrephosrmatirlire HPACK O rg-dwemaderd MGhydengen chloride in

A 42 and the mixture wa stirred at ambient tempgrature
E%?‘ Eézé m?éi%ac |lo)gr21'r\‘/ev‘élvélqut‘ijatgrr?éhéeJ wi fe SSRpSIE ?rggélél‘ﬁs aﬁg
centhR-aQHERUS IR PR RX IRGIR With &rﬁ&%éﬁ%@&lymﬁ)ﬂ h@ mL)
combined organic layer was dried over MgSO4, filtrated, concentrated
wahslaradeiaoddept éssprivan tbpltifi sthb previgliaea -pre ssiike tid bigfiltration,
chromato ra ﬁlm(islllca el, 2% to 9% MeOH in CHC13) to Elve

weshedyvy Girigg Jﬁe‘ky‘l‘}dééFB‘Hi’fﬁé BERUEs D 8tYF Astei 6l y). To
@) dded 4 M
RSB TR KRAERE (1 es e

hairkigatidemperagyre for 10 hr and concentrated under reduced pressure.
The residue was dissolved in 2M aqueous NaOH (150 mL) and the
ESEMSon/ 199:¥\(fes X BACTH ANMEN(3D9 O EREEI DM s) ] PH ConfoiHe2i96-
391 gﬂbgﬁgawas dried over MgSO4, filtered, concentrated under
18 B8 el b G 1 e preS&re kB> §RAs8.09 (m, 3 D),
g 6eg\-D kgyclohexane 1,4-diamine (4.12 g). 15 ESI MS m/e 205, M +
00 MHz,.CDCI3) S 1.42-1.72 (m, 8 H), 2.63-2.74 (m, 1 H),
2.80-2. 91 (m, 1 H), 3.77 (s, 2 H), 7.20-7.39 (m, 5 H). Step B: Synthesis
ofN-(cis-4-benzylamino-cyclohexyl)-2,N',N'-trimethyl-pyrimidine-

Exam %f’nlne To a solutlon of

e AR et aping e, 20 1o o

amp was

dmﬁol}.bpaﬁmiayqjﬁhmmrdl 4-diamine (1.00 g) The mixture was heated
in a microwave synthesizer at 220C for 25 min. To the mixture was added

Steptdrfipkbesised {sinb HEOE g cHe smyomis dxymethyl-cyclohexyl}-
carbamic acid tert-butyl ester.

To a solution of [cis-4-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic

acid rert-butyl ester obtained in step B of example 3 (5.00 &) in MeOH (50 mL) was added

10% Pd/C (500 mg). The mixture was stirred at ambient te mperature under hydrogen
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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extracted with CHC13 (three times). The combined organic layer was

dried over MgSO4, filtrated, concentrated under reduced pressure, and
W3y medium-pressure liquid 25 chromatography (NH-BliERENSPR6582

to 60% EtOACc in hexane) to give N-(cis-4 ‘

benzylamino-cyclohexyl)-2,N',N-frjmpethyl-pyrimidine-4,6-diamine (952

mg). ESI MS m/e 340, M + H';'H NMR (300 MHz, CDCI3) S 1.47-1.92 (m,
catbdh)ic286 test-Buky) esB63-2878).(m, 1 H), 3.04 (s, 6 H), 3.56-3.69 (m, 1 H),

3.79 (s, 2 H), 4.67-4.80 g\r‘n 1 gg WO 211115/119535 7 PCTIJP211115
EShNSomieg 91, Mg Bas ENMR (G090H a6 RRI3 4. 18kl Ens itHsisdn 43

e T e B8

7.4 digminefP439nggande @l (9.4 mL) was added 20% Pd(OH)2 (188

mg). The mixture was stirred at 50C under hydrogen atmosphere for 10
Step By mitixsisref WaHitt-aiwa thotioyole exyl pethpl) edidifloonedmératanide der
reduced pressure, and purified by medium- pressure Ii%t;ii

chrorma o upeR ANl fdifibormssapiaminaimey dg)clelﬁwé}w-(cis-
-amino-¢yclah D-2, NN, -trim |-pyrimidine-4.6-diami maq).
cafb ROk A A ORI G aire ). 10

chid}id2- 3PE(OAT (85 Y SRR ikMrelwas sBrdd 68 aRbibatIehtpetatlrdPorli Hir and
4.68-4.82 (m, 1 H), 5.14 (s, | H). Step D: Synthesis of -

coBeehiftatest Maersratifed (phiensrtiy [BhgiresidRerwasidjspyinieditin - aqueous NaOH
ané/ll?ﬁmino}-cyclohexyl)-4-f|uorobenza\mide hydrochloride. To a solution of

SRR Y RGRE R A 1 &3 el i RS- g g’ oreanic
Ty IR0 ERUD R i\%js@ MeipRIIdInGd G Al NG P RYMaL ) gx%%écis-
mL) were added Et3N (0.34 mL), HOBt-1-120 (230 mg), and EDC-HCI
4-gatdoroglofdys Imexivne3wadiflatiroctdaiamidbi@uagmperature for 12 hr. To
the mixture was added water (20 mL) and the aqueous layer was

B8 e PORVCHE I SHNYR (AR M HPNERGIMISIAdG-dit e RafBr 25308 (m,
[ 4. il d d
L 7 B o0 Ao s o iy e e 2l

7.19 GR% ILOAC in hexane) to give 3- chloro-N-(cis-4-{
[6-(dimethylamino)-2-methylpyrimidin-4-yl] amino}-cyclohexyl)-4-
Stiip&roBerthesisideV (ria-4dlot@ineibymboyeyriatgimtin EtOAC (10 mL)

was added 4 M_hydrogen chloride in EtOAc (0.2 mL?. The mixture was
ylmga}g)fcé?hmhH%tmiﬂ;?aé{ﬂl‘lgmrobenzamlde ydrochloride.

To a solution of N-(cis-4-amino-cyclohexylmethyl)-3,4-difluoro-benzamide (469
mg) in BuOH (1 mL) was added (6-chloro-pyrimidin-4-yl)-dimethyl-am ine obtained in
step A of examble 1 (250 mg). The mixture was heated in a microwave synthesizer at
220°C for 20 min. To the mixture was added saturated aqueous. N4HCO; and the aqueous
layer was extracted with CHC]; (three times). The comb.ined organic layer was dried over
MgSQ,, filtrated, concentrated under reduced pressure, and purified by imedium-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



10

15

20

25

1 hr and concentrated. The residue was suspended in Et20 (20 mL) and
the suspension 25 was stirred at ambient temperature for 2 hr. The
W raeItasévas collected by filtration, washed with Et,0, andR{:dP20UA0T6582
under reduced pressure to give 3-chloro-N-(cis-4-{[6- (d
imethylamino)-2-methylpyrimidin-4yyg]amino}-cyclohexyl)-4-fluorobenzami
de hydrochloride (196 mg). WO 2005/095357 PCT/JP2005/006582 119
stirl gt Sbient SepRTairesepr2tht; FhouNHRIKBO WAbm | EBEIB) Bl i B@shed

'm, 8 H), 249 (s, 3 H), 2.99-3.40 (m, 6 H), 3.67-3.79 (m, 1 H), 4.02-4.20
Wém ,Eizﬂ)?fé%eg%é %‘?é%%‘?%eéﬁ{eism, t?.&‘i‘éﬂié?%ﬁ‘:iﬁ#), 7.67-7.79
€ &8y Dy Jihi s #3861 1HRSE le 7 .
(@(ﬁs%@%ﬁnﬁﬂ%rﬁr%%ﬁgﬁiﬁﬁ’é% w?ﬁ-éyl g%qﬂ‘}r%‘f%?{:‘ﬁ)aﬁ‘é%‘§/|)-4-
hylirochlogidgasniag)nydrochloride To a solution :
ofN-(cis-4-amino-cyclohexyl)-Z,N',N'-trimethyl-pyrimidine-4,6- diamine
EghMiat #98tdp(Ecsl tXEMPIABIRGOMMYMIDIEE)S (356L)here AH)e2193-
3N 9 mL) and 4-fluoto-benzoyl chloride (174 mq). The mixture
S LRk BB dHp b 190 E5 i@ 2hg b endiie
8 94Lb SRl afe qg%qgfésglglaﬁq%‘ and the aqueous layer was extracted

with CHC13 (three times). The combined organic layer was dried over

MgSO4, filtered, concentrated under reduced pressure, and purified by

medium-pressure liquid chromatography (NH-silica gel, 25% to 50%
Example $h hexane) to 15 give :

-(cis-A-{[6-(dimethylamino)-2-methylpyrimidin-4-yllamino) -cyclohexyl)-4-
e Ry ebe R bty

dirasrapldrdididd idseRs g oride in EtOAc (0.2 mL). The mixture was
stirred at ambient temperature for 1 hr and concentrated under reduced

Stepos s Gyathicsis o€ didudichlasos2ippahyleplinfid?ds. (20 mL) and the
suspension was stirred at ambient tem‘&erature for 2 hr. The precipitate

was 2T BIBERRPhy Mt inided Rt HEAS, Srie RV GE200 - hmaer
s e ‘\6 e ambient temperature. mixture was poured into
t{ﬁ%qgfﬁ;{e[%§u fa t{g’l 81 d)t% b ?] tt 4_'1;/1?]e t r}eCy 33 pey ﬁji_ 4‘1_'[

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylfamino
ic8watat@nlamidadisdiethlerides aadegyiBINES MRS TRed)! (FReichbined
'H NMR (300 MHz, CDCI;) 5 1.66-2.03 (m, 8 H), 2.49 (s, 3 H), 2.93-3.43
organiGlapr yvevdger v MR Aiinigd2 anthaotcenfratied Arder rd)i<ted Brés§6e to
gi\ges 4gg-1dilcmz>b7-20-r5n_eZh]y -p rTrll’mzldli_lr)e’ (?227%_7;;)91 (m, 2H), 8.47-8.63 (m, 1 H).

CIMS m/e 163, M*; "TH NMR (300 MHz, CDCl;) 6 2.71 (s, 3 H), 7.25 (s, 1 H).
Step B: Synthesis of (6-chloro-2-methyl-pyrimidin-4-yl)-dimethyl-amin e.

To a solution of 4,6-dichloro-2-methyl-pyrimidine (11.1 g) in THF (110 mL) were
added iPr,NEt (14.2 mL) and 50% aqueous Me,NH (8.5 mL). The mixture was stirréd at
ambient temperature for 2 hr. To the mixture 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



10

15

20

25

Example 8 3,4-Dichloro-N-(cis-4-{ [6-(dimethylamino)-2-methylpyrimidin-4
WO 2005/095357 PCT/JP2005/006582 120
W ReMMIRSYclohexyl)-benzamide hydrochloride Using the pro®€§dure2forAieess2
step A of example 7, the title compound was obtained. ESI MS m/e 422,
M (free)+; 'H NMR (300 MHz, CQ¢}3) S 1.63-2.02 (m, 8 H), 2.49 (s, 3 H),
196-3.38 (m, 6 H), 3.67-3.80 (m, 1 H), 4.02-4.21 (m, 1 H); 5.14 (s, | H),
(s6169}6.80 (M, 5 1 H), 7.47-7.53 (m, | H), 7.62-7.70 (m, | H), 7.93-8.00 (m, |
H), 8.48-8.59 (m, 1 H), 13.70-13.90 (m, | H). Example 9
S%@ﬂ&&%@tag_fdy{fgl;v(é-{[6-(dimethylamino)— -methylpyrimidin-4-

imethylamino)-2-mett rimidin-4-yllaminoleyclohexyl)-3- 10
ylﬁ%f‘éﬁé nﬁ%@%’%@%@ﬁé@ e tsi r%%ei%d]p?%gggdﬂ(ﬁé for the step D of
exanpies Qoo be FomPAHRthWaT BRLRINES 4-ESLHASHIHAMRE ML)t
H'; '"H NMR (300 MHz, CDCI3) S 1.66-2.07 (m, 8 H), 2.48 (s, 3 H),
st@pB3teB e4dnfpls B (407 EHUBBIDH{(] InH) w4 ORldER(6{chlokd-);Beld/ (py Titdidin-
6.88-7.00 (m, 1 E? 7.40-7.48 (m, 1 H), 7.52-7.60 (m, 1 H), 7.65-7.73 (m,
4y ity lming (759 ) Therraigrs wasgheaicd iy MESIARRYR Sy Bhssizer at
-N5(Cis-4-{[65(dunethylamino)-2-meth ri midi n-4-vll ino
2@%%?1%%@%-&1 Hﬁ%robe%ozrgh:?gg'hi/rgrﬁah%nc{fe 20 Ué%g %%%Er%h(r:}le Ure for
NEMCSemPuef fxatpiayer e siteemnprnotiviagabiaines). ERlMatneal
406, M (free)+H; 'I-l NMR (300 MHz, CDCI3) S 1.61-2.07 (m, 8 H), 2.49
or@ganig layjerovasdgigtiofer, MaSIP. W88 d7 9afresnir#d Arger sedae¢dprespyrS ang
(s,.1 H), 6.78-6.88 (m,él H), 7.16-7.23 (m, 1 H), 7.42-7:50 (m, 1 H) ,
PUrIEEd P A-pgs T ‘-‘%‘a‘éf*(?ﬂ‘?‘i%}?@%%ﬁ%‘.’@%%%?? ifo S FARr
i—V--l'-i 1 i T LosS fl4 '_}CyC|0h
v g R laut R e e
cyieloHd:A R 1IiBI0E8Hh&nBatnide. To a solution of the above material in EtOA. ¢ (10 mL)

" was added 4 M hydrogen chloride in EtOAc (0.2 mL). The mixture was stirred aat ambient

temperature for 1 hr and concentrated under reduced pressure. A suspension of the residue
in Et,O (12 mL) 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-(dimethy1amino)-2-methylpyrimidin-;l-yl]amino}cyclohexyl)—3,4-diﬂuorobenzamide
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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121 Using the procedure for the step D of example 6, the title compound
was obtained. ESI MS m/e 408, M (free) + H ; '"H NMR (300 MHz, CDCI3)
WE20064923324 (m, 8 H), 2.48 (s, 3 H), 2.92-3.42 (m, 6 H), 3.65-BCAAAN05/006582
H), 4.00-4.20 (m, I H), 5.15 (s, 1 H), 6.73-6.84 (m, 1 H), 7.48-7.58 (m, 2
H), 8.47-8.60 (m, 1 H), 13.70-13864(m, 114). 5 Example 12
5-Bromo-N-(cis-4-{[6-(dmethylamino)-2-methylpyrimidin-4-yl]
CHEIn@poyaibhwatyl xd did binaidide dibi3/d8an) hlat istetid sitid (the0mo Cletunéxtare
the step D of example 6, the title compound was obtained. 10 ESI MS
W%ﬁ/?élﬂgéawffeh'é@)tﬁmP?WRf?Bé)@M“F&ﬂ@ Dy was pdded I@WQM} 3.4
H), 2.91-3.45 (m, 3.60-3.80 (m 428
§'1 E %U"(‘He ‘§"78 %’9‘&% ti"lﬁ‘ir%“é%]f%‘iéﬁlm Fﬁ?a %bvﬁ‘ 7 (m, 1
qidhcfbd Q/’i?h%&mte& ddheShd K i8H{ Bhdlttid Lqﬁéo@%lépl@a; Sxtracted with
N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-yl]

CHOUln@}ayclinis Xy hha contbiftad cofeane tiyiche 4 yiliachvaride SOsi it thed,
procedure for the step A of example 7, the title compound was obtained.

comesmiyRts fifadgorsdnaedrsessure e pfiFd (ROBAdiRR: W'Isj'@‘ﬂ 63-2.03

8 H 2 3 69 | H
ot iesd s RO A S G B e,
cﬂlgﬁeZyﬁ%gmmglé@m@ o ‘lﬁl@lﬂe@?@r @7&'9 g}3'17(5ajs§l&‘?bﬁmf ﬁaé’%o@)ﬁi‘&mﬁ 14

N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-yl]

(T8RS hrbyfusraidsd2EMitikiro pemetioyiib énEdaid 6 By anbihBride
Using the procedure for the step A of example 7, the title compound was

misySpssIAS St G ahienusmPRIAE L9 it and caneeEstRAvIYST edesd) S

AT B AT B A D
la?&;mﬁgé@%m-@g%tﬁi’@e Hirht)s).7 THR-dombilidd brighnié ByeBvid8 dfiedlovd),

8.13-8.20 (m, I H), 8.50-8.60 (m, 1 H), 13.74-13.88 (m, 1 H).
MgSO,, filtered, concentrated under reduced pressure, and dried under reduced pressure to
give cis-N-benzyl-cyclohexane-1,4-diamine (4.12 2).
ESI MS m/e 205, M + H'; '"H NMR (300 MHz, CDCl;) § 1.42-1.72 (m, 8 H), 2.63-2.74 (m,
1 H), 2.80-2.91 (m, 1 H), 3.77 (s, 2 H), 7.20-7.39 (m, 5 H).
Step B: Synthesns of N—(c:s-4-benzylammo—cyclohexyl)-z,N ", N'-trimethyl-pyrimidine-
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"; 'TH NMR (300 MHz, CDCl;) 8 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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Example 155
N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-ylJamino}cyclohexyl)-3-fl

WQiRsh938afluoromethyl)benzamide hydrochloride Using the pP6daER208F0p6582

the step A of example 7, the title compound was obtained. ESI MS m/e
462, M (free) + Na; 'H NMR (300 {jHz, CDCI3) S 1.64-2.06 (m, 8 H), 2.49
(s, 3H), 2.97-3.39 (m, 6 H), 3.67-3.81 (m, 1 H), 4.02-4.23 (m, 1 H), 5.15
5¢64 (sH)HB. 78043 6(96 $iH). H), 7.52-7.81 (m, 2 H), 8.47-8.62 (m, 1 H),
13.71-13.85 (m, 1 H). Example 16 3-Chlo ro-N-(cis-4- i [6-(d im ethylam
SWB)CZ ﬁ;{g{hgﬁﬁmr%&(fﬁ 4- W'&H]HG}O&EV&T% Vrtrimethyl-pyrimidine-4,6-
d(gmﬂlgfomethoxy)benzam|de hydrochloride 15 Using the procedure for the
step A of example 7, the title compound was obtained. ESI MS m/e 494,

M (frer) atsblaGohl JRMEik300eMiZ nfird ey 3lofedyP2 A0 (Mn Skl p e hd (-3
H) 2.95-3.40 (m, 6 H), 3.70-3.78 (m, 1 H), 4.02-4.24 (m, 1 H), 5.15 (s, 1

4M)d@rsme OFPig),in MROH 8A47ml)) fras addyd 2004-FETH)(18814) g ) . F6eSuiddure

"?ﬁ (%HE ?fg%ﬁﬁéﬁ%rﬁm%ﬂ%%gﬁ%?ﬁ%& Z)IVI]ZT%FIFEH);?O?‘E{%%;F@%I) 3

SUPREINAIR R YRFIIAIIR Melda s FIRSRENS [talis.

step A of examplé 7 t e tlt e compoun £so tamed

péebdurMlifficedhdlaarddMbhR (SAQ NG éeﬁ;@/@f@f@ M@@H’Zlﬂ-éﬂohﬁtéﬂélv% Hcis-
(s, 3 H), 2.97-3.38 (m, 6 H), 3.65-3.80 (m, 1 H), 4.06-4.23 (m, | H), 5.15 (s,
Araming:gglabery M Myt thyl porimidine-H).67BmingG (erma) H), 7. 93 8.02

68 (m, | H), 13.81-13.96 (m, |
S Bpkions 2% HeerhsotR B i s SR AN Bt i 161235 .
|-{0j5-4 dQHDIMeERM B Ipyrimigineg yzl'zé'gﬁlﬂ }
}iglyclohexyg 3- (trlﬁuomet%x%)gggggﬁdgykﬁ/droschIor| e g b%l?lgﬁ (Sé L.
Spep 8 Byrelicristh£3stbpra-N-@ram (e (diteehiilandnsppanetiyhpsiatitained.
ESI MS We 438, M (free)+Na+; 'H NMR (300 MHz, CDCI3) 6 1.68-2.06
yuﬁmglp})-c%c%exyl) -4-fluorobenzamide hydrochloride.

To a solution of 3-chloro-4-fluoro-benzoic acid (192 mg) and N-(cis-4-amino-
cyclohexyl)-2,N',N"trimethyl-pyrimidine-4,6-diamine (250 mg) in DMF (4 mL) were
added Et;N (0.34 mL), HOBt-H,O (230 mg), and EDC-HCI (211 mg). The mixture was
stirred at ambient temperature for 12 hr. ;I‘o 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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(s, 3H), 2.94-3.44 (m, 6 H) ,3.67-3.81 (m, 1 H), 4.03-4.23 (m, 1 I-1), 5.14
(s, 1 H), 6.51- 6.66 (m, 1 H), 7.29-7.37 (m, 1 H), 7.42-7.53 (m, 1 H),

WF 288509835, 2 H), 8.46-8.69 (m, | H), 13.79-13.95 (m, 1 H).PXOTHR219{3{896582
19 N-(cis-4- 1[6-(Dimethylamino)-2-methylpyrimidin-4-yl] amino}
cyclohexyl)-4- (trifluoromethyl)berzamide hydrochloride Using the
procedure for the step A of example 7, the title compound was obtained.

ESEMS e Q6 dAfiRe)Nt Hipd] NMR (BONNHR, GDO1YIB12,6CDR003N68 H), 2.49 (s,

64-2.0 , 8H), 2.49 (s, 3 H), 2.97-3.39 (m, 6 H), 3.65-3.81 (m, 1 H),

5 JRE IR LS 8342 i, b Do b Ak 1) 85 () sl

7 . , BA8-8. , a 0]

L B e A A
(trifluoromethoxy)benzamide hydrochloride Using the procedure for the
step A of example 7, the title compound was obtained. ESI MS m/e 460,

Exagipde +Na+; 'H NMR (300 MHz, CDCI3) S 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, | H), 5.14 (s, |
“%ff’)éﬁﬂg“zé% rg]ﬁm'ﬁ)))ﬁ%’.'?Btt'd,lm'W@‘Hﬁ'ﬁ]PB‘,"?‘?@@’%B’,“&"—Y@.@'Hz, 2 H),

ffctorSmatie 4 le 21 3,5-Dic h loro-N-(cis-4-{[6-(d im
ett)hylami%é)-f—n%lzei%ﬁ)cllf:I ié?;i?rgidinA WO 2005/095357 PCT/JP2005/006582

124 ylramintisyelsirersi-benarridtohydgoiiondeaikising heiRieredise
for the step A of example 7, the title compound was obtained. ESI MS
digiping ghtajnedia ster Nefieanpia R @O0rgHz CHOIE(3 8. LvéTe 2R Et;18 (49
49 ( ﬁ? H),,2.93- .érlé;j(m, H), 3.68-3.79_ém, | H), 4.02-4.19 (m, 1 H),
mé?ﬁ“is%‘ “#’6,"8’?2177"%?8. ‘&%817 Hy'er Ao mgin Mfirr b antieny g Hz,
te&ﬂ?&a&r@%‘o@ ﬁﬁn(.mfﬁle lré)mt!%ﬁ%@?&%%@h’éh Gl ekl GellP é@%ﬁ%'ﬂh&m and
ino)-2-methylpyrimidin-4-yl] amino} cyclohexyl)-2- fluorobenzamide _
thapdrecindeide i bisingetheifr GHEC (hfar tthesstethdcomexrmplgaric thgetitle
compound was obtained.
was dried over MgSQ,, filtered, concentrated under reduced pressure, and purified by
medium-pressure liquid chromatography (NH-silica gel, 25% to 50% EtOAc in hexane) to
give N-(cis-4-{[6-(d imethylamino)-2-methylpyrimidin-4-yljamino}-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 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} cyclohexyl)-4-
fluorobenzamide hydrochloride (255 mg).
- ESIMS m/e 372, M (free) + H'; '"H NMR (300 MHz, CDCl3) 8 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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ESI MS m/e 394, M (free) + Na’; 'H NMR (300 MHz, CDCI3) S 1.65-2.06
(m, 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
WQrNSHISEL2 (s, 1 H), 6.69- 6.35 (m, | H), 7.06-7.30 (m, 2 H) PCBIPZ083/006582
(m, 1 H), 7.95-8.05 (m, 1 H), 8.51-8.61 (m, 1 H). 15 Example 23 N-(cis-4-{
[6-(Dimethylamino)-2-methylpyrimjgig-4-ylJamino}cyclohexyl)-3-
fluorobenzamide hydrochloride Using the procedure for the step A of
lamippicyclahexyllhessasdde divdeesblotideed. 20 ESI MS m/e 394, M
(free) + Na+: 'H-NMR (300 MHz, CDC13) S 1,64-2.05 (m, 8 H), 2.49 (s, 3
H), 2.9 3SBI RO iyedasdhe siep hplieppmalh ot sompgued ey gbipiped.
: +1 ( 7.34-7. o 1.82:4.58
e D e BB g Mg S A28 ¥ 3 3
1B Cislet3Bl ¢tejs A [S-risatiul anpin a)o2-metiulpyrmia-d: W), 6.69-6.80 (m,
amino}cyclohexyl)- benzamide hydrochloride Using the procedure for the
IskBp 74 6 SRdmplety, Tt Conlddl 7@ W&e0dbtal e VB 29115 H)19 5
7 PCTIJP2111151006.S82 125 ESI MS m/e 388, M (free) + W; 'H
] lgl'l?fﬁls%)(#rﬁj%}]}CDClS) 8 1.68-2.03 (m, 8 H), 2.49 (s, 3 H),.2.97-3.37
(m, 6 H), 3.66-177 (m, 1 H), 4.02-4.21 (m, 1 H), 5.14 (s, 1 H), 6.48-6.57
(m, 1 H), 7.32-7.49 (m, 2 H), 7.63-7.69 (m, | H), 7.81-7.85 (m, 1 H),
Eo8et?2 (M, 1 H), 13.86-13.97 (m,1 H). 5 Example 25
4-Chloro-N-(cis-4-{ [6-(dimethylamino)-2-methylpyrimidin-4-yl]
4 hlosecdetermdzilg- (B methirirming) choeetiperioitin-#d prooebiydotexile3-

te of ex le 7, the fitle compound was obtained. 10 ESI MS m/e

t@'f?ﬁ,’%"ﬁ?é“é?%aﬂﬁf‘&?rﬂ (300 MHz, CDCI3) S 1.67-2.07 (m, 8 H), 2.49
(. 3 i A Brad e ol the46 Bof LMpled) i Uhiediod dnd Ak tekfhed.
(s, I H), 6.42-6.55 (m, 1 H), 7.37-7.43 (m, 2 Hj, 7.73-7.80 (m, 2 H),

ESIBYB088 406, MHired Bt 32-1 I98VRI(3DMHYIHzZ, CDCl3) § 1.66-2.07 (m, 8 H), 2.48 (s,

3 H),2.94-3.40 (m, 6 H), 3.66-3.79 (m, 1 H), 4.00-4.21 (m, 1 H), 5.14 (s, 1 H), 6.88-7.00

(m, 1 H), 7.40-7.48 (m, 1 H), 7.52-7.60 (m, 1 H), 7.65-7.73 (m, 1 H), 8.45-8.54 (m, 1 H),
13.66-13.86 (m, 1 H).

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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Example 26 15
N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-ylJamino}cyclohexyl)-3-fl
WQiRsB38aTluoromethyl)benzamide hydrochloride Using the pP6daIR2A8F 006582

the step A of example 7, the title compound was obtained. ESI MS m/e
462, M (free) +Na+; 'H NMR (300 {¥Hz, CDCI3) S 1.70-2.05 (m, 8 H), 2.48
(s, 3 H), 2.93-3.45 (m, 6 H), 3.67-3.79 (m, | H), 4.04-4.23 (m, 1 H), 5.15 (s,
1 H), 8J3ing e pr&tdune for-the B4y of Exermpletd) the Tile edi@pionpdlwd), oBtSided.

S: 1 H), 8.49-8.63 (m, 1 H). , Example 27 N-(cis-4-
E%fé_-lﬁ mzetﬁ%&ﬂrﬁé‘fﬁé-ﬁﬁhﬁ agw?fawrw GRHP cyedoh8kim. 8 Bpkds (s
R S T i O e A LS e s

- (M, (frag)74As8 tth MM 6300\ bizm G183, 60119862091 (AR). 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, |

H), 6.92- 7.05 (m, | H), 7.98 (s, 1 H), 8.32 (s, 2 H), 8.50-8.64 (m, 1 H). WO
211115 /119 5 35 7 PCTIJP2111151006.S82 126 Example 28
hamelalde- (Dimethylam ino)-2-methylpyrimidin-4-ylJamino}

SREUN ' -3 A- di b ide hydrochloride Using Th
o e S S e

icEGlamiQeaiayiRdcitbiime) -i- H'H NMR (300 MHz, CDCI3) 8 1.50-2.08
(m, 9 H), 2.46 (s, 3 H), 2.88 (s, 8 H), 4.43-4.58 (m, 1 H), 5.06 (s, 1 H),
7.10-A33gtheprayeduests. 0@ ¢tep R Hpx8158:8, T8 (ifly cbthpd G 4biined.

A e ) N R 300N AR AT e SRS
Hle3. 428 iHsepengamiste hydrasiaddewaing iﬁ‘)?ﬂ?%‘?é’élfg&fg € 70-

step C of example 4, the title compound was obtained. ESI MS m/e 404,
N({rec) H)-8:83+8 MM, (BED, BI60z8. €06 3)16), 18 50-L 02111 B%H9).12-9.30($m,3
H), 2.89-3.56 (m, 8 H), 3.66-3.86 (m, 1 H), 5.12 (s, 11-1), 6.82-6.98 (m, 1
HY), 7.11-7.32 15 (m, 1 H), 7.72-7.97 (m, 2 H), 8.61-8.75 (m, 1 H),

13.61-13.89 (m, 1 H). Example 30

Example 13
N-(cis-4-{[6~(Dimethylamino)-2-methylpyrimidin-4-ylJ]amino}cyclohexyl)-3,5-
* difluorobenzamide hydrochloride ~
Using the procedure for the step A of example 7, the title compound was obtained.
ESIMS m/e 390, M (free) + H"; 'H NMR (300 MHz, CDCl3) 8 1.63-2.03 (m, 8 H), 2.48 (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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3,4-Difluoro-N-(cis-4-{ [2-methyl-6-(methylamino)pyrimidin-4-yl]
amino}cyclohexyl)- benzamide hydrochloride 20 Step A: Synthesis of

WK methyl-pyrimidin-4-yl)-methyl-amine. To a solutioR@F/JP2005/006582

4,6-dichloro-2-methyl-pyrimidine obtained in step A of example 5 (11.1 g)
in THE (110.mL) were added iPr2NE% (14.2 mL) and 40% aqueous
MeNH2 (10.1 mL). The mixture was stirred at ambient temperature for 7
(o, AN CONR SR latad 1LY 619 Tegen, pridsSUre-STo (he TeBIBIE0SES added),
saturated aqueous NaHCO3 and the aqueous 25 layer was extracted with
@F?é‘l@&ﬁl‘é’é lnﬂbs) The combined organic layer was dried over MgSO4,
filtered, concentrated under reduced pressure, and dried under reduced
pressure to give (6-chloro-2-methyl-pyrimidin-4-yl)-methyl-amine (10.7 g).
Eak)R We 157, M''H NMR (200 MHz, CDCI3) 6 2.48 (s, 3 H), 2.93 (d,
J=5.2 Hz, 3WO 211115/119535 7 PCTIJP2111151006.S82 127 H),
B-Qfis B [B{Dirthéthy6a o), 2 hbhFlpyrini diynthegiminb} cyclohexyl)-3-fluoro-4-
3,4-difluoro-N-(cis-4-{[2-methyl-6-(methylamino)pyrimidin-4-

Grpfiveremetibhensamissbrdrogblonidiochloride. Using the procedure for
the steg C C o{ example 5 th%ltle ound Was obtglned 5E

376, M (Hee) ¥ PIs P08 o AR o rged
KSI ﬁé‘ﬂm/@xﬁ@ 31@rémy rFQ{\H)' B M%ﬁ)mﬁz%&%‘l 3446 %’AHQ H), 2.49
5.03-5.30 (m, 1H) 6.07- 652(m 1 H), 6.71-6.96 (in, 1.H), 7.11-7.3

(&, BE7 21977382 (m, @PH,),’:&’B&AB 6o, (hH);L419r; A28 Emairii)es3s &,a H), 6. 76-
hloro-4-fluo ro-N-(cis-4-{ [2-methyI-6- (grg lami no yrlmld in-4-
@ﬂgr(ﬁ‘?nb}%g/dcﬁ%e&%-(ﬂé It/ Hé%ﬂé A85§§7hth5%1s of
N-(cis-4-amino-eyclohexyl)-3-chloro-4-fluoro-benzamide. To a solution of
3-chloro-4-fluoro-benzoic acid (26.9 g) and cis-(4-amino 15
Eysiopiexg)-carbamic acid tert-butyl ester (30.0 g) in DMF (300 mL) were
added Et3N (46.8 mL), HOBt-H20 (32.2 g), and EDC-HCI (29.5 g). The

| WW@Wa@iM&@W@miWMIMGiM -Ybaminohtyniebex 4-

ggr\(/‘vrgg g‘P’}fb the layer was extracted with CHCI3
@ threa tm %5 & eEM 'lnee ?&% 05' §er was dried over MgS04,

:I(Iet;:jeuogﬁ]ﬂg RO BRIATAEEURL Sk FedUESERPRS S Uik iSOMERRA R  obtained.
ESI MS m/e 494, M (free) + Na*; 'H NMR (300 MHz, CDCl;) § 1.60-2.06 (m, 8 H), 2.49
(s, 3 H) 2.95-3.40 (m, 6 H), 3.70-3.78 (m,‘l H), 4.02-4.24 (m, 1 H), 5.15 (s, 1 H), 6.59-

6.72 (m, 1 H), 7.34-7.41 (m, 1 H), 7.71-7.80 (m, 1 H), 7.96-8.04 (m, 1 H), 8.48-8.62 (m, 1

H), 13.75-13.90 (m, 1 H).

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 4(m, 1 H).
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20 EtOAc (650 mL) was cooled on an ice-bath and 4 M hydrogen chloride
in EtOAc (325 mL) was added. The mixture was stirred at ambient

waeétve for 16 hr and concentrated under reduced presREE/IJPRHS/006582

residue was dissolved in I M aqueous NaOH (300 mL) and the aqueous
layer was extracted with CHCI3 (threg times). The combined organic
layer was dried over MgSO4, filtered, concentrated under reduced
pressure, and 25 dried under reduced pressure to give
N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro- benzamide (44.4 g). ESI MS
1§ (free) + H'; 1H NMR (300 MHz, CDC13) 5 1.37-1.92 (m, 8 H),
- 1 4.06-4.22 H), 6,.13-6.31 (m, 1 H),.7.19 (, J= 8.5
%&ﬁiﬁfé@ﬂ‘ftg‘gw&‘%ﬁ? e T
(PR purtodnds b Pmitdd hydiRHRxnthesis of
3-chloro-4-fluoro-N-(cis-4-{[2-methyl-6-
(methyaimgrtbmpyricadblire-tonlhesteindlof ctomple/T)-the nizianvdp dupdrestitbridheed.
ETo a gc,olution ofN-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-benzamide
SIS BFXT MRS ,Hagﬁgdégo MHz, CDCls) § 1.68-2.06 (m, 8 H), 2.49
thyl-pyfrgidinz4:yl)- l-ami btai in step AQ
e oy e e b DA TR LT s
cBothesizr aL@2003 {ar 20ninile shedNixte vas Added sBIY@adso (m, 1
agueous NaHCO3 and the aqueous layer was extracted with CHCI3
Hxhiéd %ideR).(Mhé Hombined organic layer was dried over MgSO4,
filtrated, concentrated under reduced pressure, and purified 10 by
medium-pressure liquid chromatography (NH-silica gel, 50% EtOAc in
ERGXIEN P give 3-chloro-4-fluoro-N-(cis-4-{
[2-methyl-6-(methylamino)pyrimidin-4-yl]- amino}cyclohexyl)-benzamide.

NIGi-sefjsiDintthe abmep- Inatahigpyrinidmci#faminoyaslondeayid M

hydrogen chloride in EtOAc (0.2 mL). The mixture was stirred at ambient
(rafipaemsthybbenramidg bydkachlexidel under reduced pressure. A

suspepsion of the resid 5in Et20.(12 m s stirred at ambient. .

tempe{r}esﬂrlfét opﬁ)ﬁ%s%é) rpjfrtgcslﬁ?ateo\gvécsa% ‘ﬁ)e%é\;%a tlf)ff/ ?ﬁ{?gﬁ%‘%? S

ESItvERQ sapdviiigst pt OO UNGARIEHYa2H D ESOUSS RIS SENIPIP;, 2.49 (s,
4-fluoro-N-(cis-4- { [2-methyl-6-(methylamino)pyrimidin-4-yl]-amino }

3 EPLIBIE3H2 ok Eigi6 S SloohldiBed63-41g)(HE S LS i3/6 308), M. {fr6 @)

+\W:'H R (300 MHz, DMSO-d6) S 1.54-1.90 , 8 H), 202.29-2.43
(o B 08 e 8 S 408 85 o i RS2 (e by 7 05

(t, J

Example 20
N—(cis—4—{[6-(Dimethylamino)-2-methylpyrimidin-4-yl]amino}cyclohexyl)-4;
(triﬂuoromethoxy)beqzamide hydrochloride | |

Using the procedure for the step A of example 7, the title compound was obtained.
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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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-(Dimethylam ino)-2-ethylpyrimidin-4-yl] arni
WodeyoershEkyl)-3,4- 25 difluorobenzamide hydrochloride StepPETSPANKSE582

of (2,6-dichloro-pyrimidin-4-yl)-diniethyl-amine. To a solution of

2,4,6-trichloro-pyrimidine (10.0 g) {%7HE (50 mL) were added 50%

agueous Me2NH (4.92 g) and iPr2NEt (8.46 g). The mixture was stirred at
yHandiiepicy¢lob2s i) -benidniBehpdrdelldtiife2111151006.S82 129

temperature for 1.5 hr and concentrated under reduced pressure. The

residUdsigLlsdiPsEuRECs e site & 26 iR vakhe tis spraneuadiyanehiained.

W r d wi - [ ). ' 0 i
B S R M T RPN 5.2
(PSR WO UbAHBag B shtomatogyaphy AN birsliegel1 3% FIRACH

hexane) 5 to give (2,6-dichloro-pyrimidin-4-yl)-dimethyl-amine (6.03'g).
6BB(VIS Hie #97.M Gt Hp) NOARI(FG01M Hz, TH 8RB 35 (In3148)(m, 6
H), 6.34 (s, 1 H). Step B: Synthesis of
(6-chloro-2-ethyl-pyrimidin-4-yl)-dimethyl-amine. A solution of ZnBr2 (3.87
E%:irﬂ)lTe (60 mL) was cooled to -60C and 1 M EtMgBr in THE (17.2 mL)
was added. The mixture was stirred at-60C for 1 hr and 10 warmed to
Wm@qtﬁmﬂﬁd%iﬁﬂ)IWﬁmﬁfﬁrﬁWﬁgming}cyclohexyl)-Z-
tetrakis-(triphenylphosphine)- palladium (903 mg) an
flpprehginipamisle pridvetihlarxigy-dimethyl-amine in THE (60 mL) and the
mixtug was stirred at-reflux for 5 days. To the mixture was added

satur Sﬂlga{aﬁg_@ﬁgdﬁfﬁgﬁf‘mé Melgy@f“'\%{"s‘:@ﬂi’ﬁ&'ﬂéd"@\?iﬂli’tai“ed-
ESET3/ARBENITES) TRe-CorNRE S OFIARIS [3¥er Yps sried overy s

MgSO4, filtered, concentrated under reduced 15 pressure, and puri

(smiadieopridouns BGIBBR-omatagraphw(edicaaeh, 1190 s033%a B1@40-in
hexane) to give (2-chloro-6-ethyl-pyrimidin-4-yl)-dimethyl-amine (352 mg)
6 £ (P10 S0h e R L OB ey F A 622 Fig$ 1061 (. |
Hkloro-6-ethyl-pyri mi d i n-4-yl)-dimethyl-amine; ESI MS m/e 208, M (free) +
Na';'H NMR (300 MHz, CDCI3) 6 1.25 (t, J= 7.6 Hz, 3 H), 20 2.54-2.66

(m, 2 H), 3.11 (s, 6 H), 6.15 (s, 1 H).
(6-chloro-2-ethyl-pyrimidin-4-yl)-dimethyl-amine; ESI MS We 186, M +
Exampld RMR (300 MHz, CDCI3) S 1.29 (t, J= 7.6 Hz, 3 H), 2.74 (q,

N—(cis-4-{[6-(Dimethylamino)-2-meth};lpyrimidin-4—yl]amino}cyclohexyl)—3-
fluorobenzamide hydrocinloride.

Using the procedure for the step A of example 7, the title compound was obtained.
ESI MS m/e 394, M (free) + Na*; '"H NMR (300 MHz, CDCL;) § 1.64-2.05 (m, 8 H), 2.49
(s, 3 H), 2.99-3.45 (m, 6 H), 3.66-3.77 (m, 1 H), 4.04-4.23 (m, 1 H), 5.14 (s, 1 H), 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.



5

10

J=17.7 Hz, 2 H), 3.10 (s, 6 H), 6.24 (s, 1 H). Step C: Synthesis
ofN-(cis-4-{[6-(dimethylamino)-2-ethylpyrimidin-4- 2 5
wQReMMIRSYclohexyl)-3,4-difluorobenzamide hydrochloride. UG/ IA2005/006582

procedure for the step C of example 5, the title compound was obtained.
ESI NIS m/e 404, M (free) + H; 'HNMR (300 MHz, CDCI3) S 1.37 (t, J=
7.5Hz, 3 H), 1.64-2.03 (m, 8 H), 2.76 (q, J= 7.5 Hz, 2 H), 2.97-3.42 (m, 6

ES)MS 6eR 88) Im(fiet)) HQ2IWRRIBOSMB25SHTIBC TI4R208. 2408558249 (s,
130 4.21 (m, 1 H), 5.14 (s, | H), 6.42-6.66 (m, 1 H), 7.12-7.27 (m, 1 H),

3 ¥n8.97603 (M p¥D:36%-3: 871 (pan ] HMY- 26028 (M8 (r).15HY, (33161, 631§-8.57

(m, le .
O L 3B A Ay AR ST B oy B SPGRm,
15§ ps@hepzamide hydrochloride Step A: Synthesis of
~ 6-chloroN,N,N', '-tetramethyl-pyrimidine-2,4-diamine. To a suspension of
(2,6-dichloro-pyrimidin-4-yl)-dimethyl-amine obtained in step A of
example 32 (1-60 g) in IPA (2 mL) was added 50% aqueous Me2NH (789
ER@PleRS 10 mixture was stirred at reflux for 3.5 hr in a sealed tube. The

ixture was poyred.into saturated agueoys NaHCO3 and the aqueous
R R e e e K man g

* playsh e sisdRyRaMoSO4, filtered, concentrated under reduced

pressure, and purified by medium-pressure liquid chromatography (silica
gel, 208ingthAecodaduexforahdetep\e of example 7, the title compound was obtained.
2-ch|oro-N,N,N,N-tetrameth%:)-tg rimidine-4,6-diamine (203 mg) and 6- 15

EZHIG o Rk MLt héthy i6HAR Midz et dnGiheq 1.3 2uats H), 2.49 G,

o RS I 9o SIS P s

(B-CRIOTBNMND; tetigmethylsoythmigine: 224 aaine rB01E SbVIDEVE, 1 1),

15

20
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201, M + H; '"H NMR (300 MHz, CDCI3) S 3.04 (s, 6 H), 3.13 (s, 6 H),
5.76 (s, | H). Step B: Synthesis of

EN- cﬁfé%-{[z,6-bis(dimethylamino)pyrimidin-4-
@cyclohexyl)-B,4-dif|uorobenzamide hydrochloride Using the

NREACEIH DR LR RS - DRI A 5 A GRMRS NS 0B RIS -5
(triﬂuoromethyl)beniamide hydrochloﬁde ‘

Using the procedure for the step'A of example 7, the title compound was obtained.
ESIMS m/e 462, M (free) + Na*; 'TH NMR (300 MHz, CDCl;) 8 1.70-2.05 (m, 8 H), 2.48
(s, 3 H), 2.93-3.45 (m, 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).



25 ESI MS m/e 419, M (free) + H+; '"H NMR (300 MHz, CDCI3) S
1.58-2.16 (m, & H), 2.97- 3.45 (m, 12 H), 3.62-3.74 (m, | H), 4.03-4.21 (m,

WO PIISOSBIE, 1 H), 6.76-6.90 (M; 1 H), 7.13-7.26 (m, | H), 7.58CT/BB2005/0D6582
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H), 7.70-7.79 (m, | H), 8.57-8.70 (m, 1 H), 11.86- 11.94(m,1H). WO
21)1)51095357 PCTIJP200.S/0 6. 1.31 Example 34
N-(cis-4-{[2-(Ethylamino)pyrimidin-4-yl] amino}
dcloipded8)-3,4-difluorobenzamide hydrochloride Step Ac Synthesis of
4- chloro rimidin-2-yl)-ethyl-amine. 5 To a solution of

zia'r&r‘n @mth%q%bmﬁ%m%ﬂwﬂgm&#@hcmw3 4-
I?lthl oi'(ggeﬁ The e was stirred at ambient temperature for 1 hr

d concentr d’ ST reduced pressure. The residue was dissolved in

CHCligmg m@p?s;éeame RARPRU I RIIRIRA AEaHR DO brainca.
The two layers were separated and the aqueous layer was extracted with
CHGABnitevitsd) M Kieepin bih e H diRN{B0BNEHy EDAigd 130208 MyS®DY, 2.46 (s,
filtered, concentrated under reduced pressure, and purified by flash

SRR dRy {&Hided §elma T h1s. ‘5@% EfDAL P hakémed f@g]xﬁé -8.08 (m, 2

o b (O N mE s

(2-chloro- pyrlmldln -4-yl)-ethyl-amine; ESI MS m/e 157, M";'H NMR (500
MHz, CDCI3) S 1.26 (t, J= 7.3 Hz, 3 H), 3.16-3.62 15 (m, 2 H), 4.80-5.95
fimahplg 28.23 (d, J= 5.8 Hz, 1 H), 8.02-8.22 (m, 1 H). (4-ch loro-pyri
midin-2-yl)-ethyl-amine; CI MS rn/e 158, M + H'; 'H NMR (500 MHz,
At sle Pimethrlaming)-2methxinyrinidindyHamina} ersshexyhmethy-3.4-

ﬁiﬁﬂoﬁ(ﬁbgnzgghﬂqvgllrﬁ#] 39%8 .22 (in, 1 H). Step B: Synthesis

ofN-(cis-4-{[2-(ethyl pyrimidin-4-yllamino}cyclohexyl)-3,4- 20

difluoraheinz ainjslecbyseotdt e pSiBgelamprosetuifIEIohg, 8HIRVs Obtained.
example 5, the title compound was obtained. ESI MS m/e 376, M (free) +

ESIP rwa 0BG (Giee) +OB CIBPBVR 4300, MHZ GG SHYS02.61 (m, BH) 2.47 G5,
AR G 565 B G £ Bor b e i e

(iR, 1 B, 22-7.97 (m, 2 H), 8.61-8.75 (m, 1 H), 13.61-13.89 (m, 1 H).

Example 30
3,4-Difluoro-N-(cis-4-{[2-methyl-6-(methylamino)pyrimidin-4-yl]amino}cyclohexyl)-
benzamide hydrochloride
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



- 10

15

20

25

Example 35 N-[cis-4-({2-[Ethy](methyl)amino]
pyrimidin-4-yl}amino)cyclohexyl]-3,4- difluorobenzamide hydrochloride
WOH@IOBB37095357 PCT/JP2005/006582 132 Step A: SyntheR€BiP2005/006582

(4-chloro-pyrimidin-2-yl)-ethyl-methyl-amine. To a solution of
2,4-dichloro-pyrimidine (5.00 g) irlEI#E (50 mL) was added
ethyl-methyl-amine (2.08 g). The mixture was stirred at ambient
Hehpesaroreddr H))6. 8@, téhcentrated under reduced pressure. The

residue was dissolved in CHCI3 and the solution 5 was poured into
StepBatvathepivol i sVieie-thvil2ayeteyhve(anstpdanine)ptintidin-4-
yﬁdgm?n?o §cle§( r CeI\}/‘\/yg{sﬂ)extract d with CHC13 (twice). The combined organic

u
Ve RS R Rr KR Ou Hlrg &N Stentrated under reduced

press‘ﬂfﬁnﬁﬂ\@ W@ékﬁgqtﬁfrqﬁégef @mfw‘i’é)@‘d@ 'Ji'ﬁ@cgﬁlp&zr%’ R ined.

EtOAc in hexane) to give (2-chloro-pyrimidin-4- yl)-ethyl-methyl-amine

ES1ME 0)/a3 16,-®hifreey pyHmiBi ey X 16D aetinid; mpty)-eumsse2 (03 9h .0 HR-TB7 (s,
loro-pyri m idin-4-%l)-ethyl-methyl-amine; CIMS m/e 172, M (free) +H';'H

3R {500 M3 BoTi6)3$6 (18 (D398 H27 G), 8.0 BotS0dmi)! 1D, 6.07-

-3.70.( 29(d, J=.4.8 Hz, | H), 7 =6.1 Hz, 1 H). (4-ch
6%$§E%ylrilr%)f n?é{%grfh?l‘rgreiﬁ f7a%13|riren ié{ailﬁr\;éd(l&% (Ip?’% Rﬁ«gﬁf&'gl—f’(WRl
500 MHz, CDCI3) S 1.17 (t, J=3.0 Hz, 3 H), 3.10 (s, 3 H), 3.66 (q,J=7.0
Hz, 2 H), 6.45 (d, J= 5.0 Hz, 1 H), 8.14 (d, J=5.0 Hz, 1 H): Step B:
Synthesis of N-[cis-4-({2-[ethyl(methylyamino]pyrimidin-4-
[}amino)cyclohexyl]-3,4-difluorobenzamide hydrochloride Using the
'% 8dde for the step C of example 5, the title compound was obtained.

: WSS B9% M (el W HHNMR (300 MHz, GDCI3) S 1.11-1.29
SO TS Vi (T s TatiRenpihiee) )
yHR8rb Y2 fBheRyt) b &inink1 6 RydPo dbtbride 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, | H). 25
Stepain SrasbesiviotiN gisréanieiscaclichfor e hdowe thiib ore ditiytranidiao]

rimigin-4-yl). ami.no)- cyclohexyllbeuzamide hydrochloride
by 0aso uzlon of Ig-f:)hlo 0-4-Huor>élgenzo?c agg (2%.9 g) and cis-(4-amino-

cyclohexyl)-carbamic acid zers-butyl ester (30.0 g) in DMF (300 mL) were added Et;N

. (46.8 mL), HOBt-HzO (32.2 g),-and EDC-HC1 (29.5 g). The mixture was stirred at
ambient temperature for 20 hr. To the mi;(ture was added water (1.20 L) and the adueous
layer was extracted with CHC; (three times). The combined organic layer 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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Step A: Synthesis of 2-[(4-chloro-pyrimidin-2-yl)-methyl-amino]-ethanol.
WO 2005/095357 PCT/JP2005/006582 133 To a solution of

WQ 2008i6911370-pyrimidine (5.00 g) in THE (50 mL) was added 2PCT/JP2005/006582
methylamino-ethanol (2.65 g). The mixture was stirred at ambient
temperature for 1 hr and concentrpted under reduced pressure. The
residue was dissolved in CHCI3 and the solution was poured into
GatuiE)ed Bguedua,NaCO3. The two layers were separated and 5 the
agueous layer was extracted with CHCI3 (twice). The combined organic

$agR By 2 theisiof deehlsys b Hufineffcisdridemetiad-6nder reduced

regsyre,.and purified by flash, chromatography (silica gel, 17% to 50%
AR R e g ydeochlore
4-yl)-meshylaminclr o @Q@-ﬁrﬁg-g})cmgxyl)%-chloro-4-fluoro-benzamide 472
2-[(4-chloro-pyrimidin-2-yl)-methyl-amino]- ethanol (827 mg).. 10

e 2 SO (YD) ictias-ddgd)t eetiitytammingle thaielidmsd-MBSnisiey L88idd
gree) +W; 1H NMR (500 MHz, CDC13) 5 2.91 (brs, 3 H), 3.13 (s, 3 H),

ginglop stap, 4 ¢f prempes  CHhme) TThy e Jeagheated in Mpicrowave
2-[(4-chloro-pygi midin-2-yl)-methyl-amino]-ethanol; ESI MS m/e 210, M
R B0 R A S g b A fteauspoyO
HPthédqdsonsdali wat Betrdid it TA® fhwe: H;%éS?Pfﬁ]é OHBRETS:Pdnic

3,4-difluoro-N-[cis-4-((2-[(2 hyd roxyethyl)(methyl)amino
lpyermiahi iy Boen VP Qy dittheod; ¢ die amaneitien deydrdoabédridesdusinghthgurified
procedure for the step C of example 5, the title compound was obtained.

byoedirmerira diguid drenstesmphy Nl igoeri A Bigdo iabysme) to give

1 29-1.96+(M, 8 _)isg_ Sic )3 5753714 2I}| i .80-4.07 (m, 3 H),
3411%3-'4]?%0 r?f:ol]\ﬁ)({ 5 o0 g’%ﬁ‘gin%mkﬂ’y]fﬁﬂé’r&%‘ér(#gﬁ‘ 8)?”7.88-7.99 m,
alnlith )82 108 4f1)(Bankdhid8. 6Fo 8.5t bithe HKQ@RIRRAIAR EtOAC (10 mL) was
3-Chloro-4-fluoro-N-{cis-4-[(2-methyl-6-piperidin-1-ylpyrimidin-4-
agdadrird]bydiotraxghlobide mmRifdkci) drodhl oFidentliastars wwasistiriofl at ambient
4,6-dichlor 2L ethyl-pyrimidine obtained in step A of example 5 ¥3.00 Q)
t.eﬁ"?ﬁﬁ"(“gdo% FW@PZ‘%)W&BHW&&@%&%Hﬁ%i.egféﬁwsxﬁ)§g§em&%12.frh%r8514ue

1}{\@26Q%4QE§€0§; Bt/ df a%ﬁgé{ptgﬁﬁggﬂui’e for 2 hr. The precipitate was collected

by filtration, washed with Et,0, and dried at 70°C under reduced pressure to give 3-chloro-
4-f1uoro-N—(cis-4-{[2-.methyl-6-(methyla;mino)pyrimidin-4-yl]~amino}cycl_ohexyl)—
l?gnzamide hydrochloride (64 mg).

ESI MS m/e 392, M (free) + H"; "H NMR (300 MHz, DMISO-ds) & 1.54-1.90 (m, 8 H),
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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134 benzamide obtained in step A of example 31 (5.98 g) and iPrNEt,
(3.85 mL), The mixture was stirred at reflux for 60 hr and poured into

W@ anrasddqueous NaHCO3, The aqueous layer was extracRGIRP005/006582

CHCIS3 (three times). The combined organic layer was dried over MgS0O4,
filtrated, concentrated under reducgeglopressure,'and purified by
medium-pressure 5 liquid chromatography (NH-silica gel, 20% EtOAc in
trexameitoignies Jucinid corbbijaisted-under reduced pressure. The residue was poured
(6-chloro-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-4-fluoro-benzamide
(Bt seiyyated a&ug%%#%%w@%qustmquﬁ |tetedith CHete(three

dded piperidine (80 ma) and iPrNEt2 (121, mg). The mixture was heated
B DR OP et e Yot St MRS DAGE. PSP IR
RQMEed ﬂm@lﬁ@,t Hha iﬁ&i’ﬁ%ﬂ%m%m%pﬂy @ﬂyﬁﬁy ﬁéﬁ%% é%‘ﬁ(@?néﬁéagle)

- extracted with CHCI3 (three times). The combined organic layer was

avgiveNSdch i Gittrpteihidortehithieahy hataines@oseg) pressure, and purified
by medium-pressure, liguid chromatography (NH-silica gel, 20% EtOAc in
ﬁékéﬂﬁa% ﬂz:%r@mw%(aommz, CDCl;) 8 2.77-3.46 (m, 6 H), 6.34 (s, 1 H).

is-4-[(2-methyl-6.pineridin-1-ylpyrimidin-4-ylamj lohexyl}-b i
S S e e s e 4
hydrogegoslHesiseARBLA 8P HGH TRIME) miNevRISBYEMNAS GHESH AT M

ambient temperature for 1 hr and concentrated under reduced pressure.
BEt&igBném$idh Of thenke sickumlded- P (diRtnd vusasiratiteed@Cafdvient and
temperature for 2 hr. The precipitate was collected by filtration, washed

Wi e S mpier isewemtyise Tl mristise o p addedrisraktv@riphenylphosphine)-

R s oy B B e
mithbe Ay rwahiareeAGame) fE:SIdMS. MSidARWVIEea) alrd¥M siuNMR
(300 MHz, CDCI3) 8 1.28-2.10 (m, 14 H), 2.46 (s, 3 H), 2.92-3.11 (m, 1

qyegus NH.Ed 4 the puepudayep Wipextppted with S BICIngthrepjimesB 9 THES

m,.1 H), 7.13-7.27 (m, , 7.60-8.03 (M, 2 H), 8.40-8.55 (m, 1 H). 25
é))r(rg)r%lgi}eog%rggmgr(gg « Tgorgyﬁf%@%%temd, %oncentrated L(mder reduced

&@f&im%ﬁﬁ&ﬁg'ﬁémﬁmﬂmﬂfg iﬁ'ghﬂi‘éﬂromatdgrqphy ﬁilica gel, 17% t0 33%
yl

ylJamino}cyclohexyl)-benzamide dihydrochloride Using the procedure for
Bte Atap isxeheramipte Z7hithe-Gitchyiopppoidid-wal3-diieiheHaMita (352 mg) and
2005/095357 PCT/JP2005/006582 135 ESI MS m/e 451, M (free) +Na+;

PrelNAR By R Y instind-aming (632 med), 2 56-

(2-chloro-6-ethyl-pyrimidin-4-y1)-dimethyl-amine; ‘
ESIMS m/e 208, M (free) + Na*; 1’H NMR (300 MHi, CDCl;) 6 1.25 (t, J=17.6 Hz, 3 H),
2.54-2.66 (m, 2 H), 3.11 (s, 6 H), 6‘.15 (s, 1 H). ~
(6-chloro-2-ethyl-pyrimidin-4-yl)-dimethyl-amine;
ESIMS m/e 186, M + H'; '"H NMR (300 MHz, CDCl;) § 1.29 (t, J=7.6 Hz, 3 H),2.74 (q,
J=7.7Hz; 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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2.87 (m, 3 H), 4.04-4.58 (m, 2 H), 6.41-6.70 (m, 1 H), 7.10-7.25 (m, 1 H),
7.42-7.51 (m, 1 H), 7.58-7.80 (m, 1 H), 7.84-8.22 (m, 3 H). 5 Example 39

WRB2005M9¥3524-fluo ro-N-{cis-4-[(2-methyl-6-morpholin-4-ylpyrimPgihAIR2005/006582

yl)amino]cyclohexyl}-benzamide hydrochloride Using the procedure for the
step A of example 37, the title corﬂ%q)und was obtained. ESI MS m/e 470,
M (free) + Na+;"H NMR (300 MHz, CDCI3) S 1.65-2.02 (m, 8 H), 2.49 10

4(21 &), 19,5818.63 [H), % K- 6168 3rdt. 227, 1R-H R B(@5 1(3]),17H 5 - 669 1¢m.62H),
(m, 1H), 7.18 (t, J=8.5Hz, 1 H), 7.67-7.74 (m, 1 H), 7.91-7.96 (m, 1 H),
7538 1w, (hi BiSOBEH Ml 463 e G 1Aemub H).
ro-N-{cis-4-[(2-methyl-6-pyrrolidin-I -yl pyrimid in-4- 15
yl)amino}cyclohexyl}-benzamide hydrochloride Using the procedure for
A of example 37, the title compound was obtained. ESI MS m/e
432, M (free) + 1{;'H NMR (300 MHz, C DCI3) S 1.41-2.24 (m, 12 H), 2.48

Nee3-H] 235608556 Gty B ljn 450 Pnéshy Barhind0fciohd G 1ps, 4L H), 5.02
(s, 1 H), 6.52- 6.66 (m, | H), 7.18 (t, J= 8.6 Hz, 1 H), 7.63-7.77 (m, 1 H),

d#’SS’?ng‘?Fﬂ'dPIJWdE%@lSFBE 20 (m, 1 H) Example 41

S R B gt damne
dlhydmw@a@@s;’é,laﬁ(@gmh Waﬁ%@?ﬁﬁﬁ&ﬁy%ﬁmﬁxﬁ% HSiep

titte compound was obtained.. ESI MS m/e 461, M (free) + W ;’H N

AB0exMil, 32Mscoxgbmpmzms&vamacawd)so%aateo@smm{mssz #3)2.8he
(m, 3 H), 2.97-3.15 (m ,3.24-3.62 (m, 6 H), 3.78-4.01 (m, 2 H), 5.99
mixturq Wyasstirse af e leiisz HHYE i 8 gealatiyhs. | mm@awm pArod-yto

sé%gtgcil‘a g’c;n]s OP C-clil P200 le{g r6 éng v2vas]'é3 acte w1t jﬂ%ﬂ:h (ﬁ!)ree times).

Example 42 N4-(cis-4 orome oxy)ben

THY 06 b0 bRy i addN %5@1%@*7&' PYEROId iR dt-sHaiRSted under reduced
dihydrochloride Step A: Synthesis of

peRetorad pyFifmd P mallivmpesyiegtifrud chromatography (silica gel, 20% EtOAc
in hexane) to give 2—chloro-N,N,N',N-tetramethyl-pyrimidine-;l,G-diamine (203 mg) and 6-
chloro-N,N,N',N'-tetramethyl-pyrimidine-2,4-diamine (1.43 g).
2-chloro—N,N,N',N-tetrarrllethyl-pyrimidine-4,6-‘diamine;
ESIMS m/e 201, M. (free) + H'; 'H NMR (300 MHz, CDCl;) 8 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).
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To a solution of 2,4-dichloro-pyrimidine (15 _0 g) in THE (150 mL) was
added 50% aqueous Me2NH (22.7 g). The mixture was stirred at ambient
waaiive for 2 hr and poured into saturated aqueous NaHCD3P20h&/006582
agueous layer was extracted with CHC13 10 (three times). The combined

organic layer was dried over MgSQ@4filtrated, concentrated under
reduced pressure, and purified by flash chromatography (NH-silica, 20%

. FEa@pReF4hexane) to give (2-chloro-pyrimidin-4-yl)-dimethyl-amine (8.66

and &4-chloro- - pyrimidin-2-yl)-dimethyl-amine (0.87 g). (2-chloro-pyri
i ke mmimidins 4oyl insks yehdenrD-34-diflnavpkerggonide
aMHZAGDS e3) S$3.12 (s, 6 H), 6.32 (d, J= 6.1 Hz, 1 H), 8.00 (d, J= 6.1 Hz,
?'I—T). acﬁ oro-pyrimidin-2-yl)-dimethyl-amine; ESI MS m/e 157, M+; 'H
SNME: (BReMZ o E @RI Pt Ay B AR fiheliS L HZ, 1 H),
8.18(d,J=5.1Hz,1H). 20 Step B: Synthesis of N4-(cis-4-{[4-bromo-2 (trifluo
romethoxysiietiayjéarnd}idpaiaheioiiing (9.00 drincTRi (rintitling-2dbel 70%
iami ne_dihydrochloride. A mixture .
a%ﬁ\‘l’l’(%ig-‘m%&ﬁ'f&ﬂ)triﬁ%%?ﬁ@mwﬁysﬂgﬁé?bmh@m@ﬂmf@iérihn?éld

ained in step B.of example 1 {466 mg), . .. . Lo
N RS e AR Ao s bt wessitrohes e s spyon
WS S e Rk d0ig b K NERR BUX S WA R ROUTREL IR SALH A8 he
agueous NaHCO3 and the aqueous layer was extracted with CHC13
aqtapue layersyay bgrediebivitd3igartieleg)e Thasooitied buenditgsErwfiltelieel
concentrated under reduced pressure, and purified by flash

OV RS g AL e sz dgr duperhreaiveseoand pifigd by flash

cﬂ?&%'c]&? &Q@c@%l,]@%'@ §8°)9 %FOA En hexape) tq rﬁg(i)‘f*?c 2(-:?8 Oé&-ygfmin-#

N4-(cis-4-{[4-bromo-2-(trifluoromethoxy)benzyl]ami

yhletgthulpjnendding) 2t diachior-pyeimianiution ahihenaheyepaierial in

EtOAc (2 mL) was added 4 M hydrogen chloride in EtOAc (10 mL). The
Crilpare- Rysisnedindoy Bresiwbrarinsiemperature for 1 hr and concentrated

rre d e-T B%ﬁitpu spended 5 in Et20 (20 mL)
E o = -
A D T R B bt T
(Rresipitatsovsass ¢allaatgdstys firations washesl wish &3Qnangssiried under
reduced pressure to give ‘ A
(4Nehl¢eis-pfimidinaptPebrftamioenethoxy)benzyl]-amino }
ohexyl)-N2,N2 )
PXROY dgG N, e NMR (500 ML, CDCL) 5 1.23 (t, J=7.5 Hz, 3 HD), 3.42-
3.49 (m, 2 H), 5.30-5.62 (m, 1 H), 6.54 (d, /= 5.2 Hz, 1 H), 8.02-8.22 (m, 1 H).
Step B: Synthesis of N—(cfs-4-{[2-(ethylamino)pyrimidin—4—yl]amino}cyclohexyl)—3,4-
difluorobenzamide hydrochloride .
Using the procedure for the step C of example 5, the title compound was obtair;ed.
ESIMS m/e 376, M (free) + H'; "H NMR (300 MHz, CDCl3) § 1.22 (t, /= 7.1 Hz, 3 H),
1.61 (s, 8 H), 3.31-3.56 (m, 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).

Example 35
N-[cis-4—({2-[Ethyl(methyl)amino] pyrimidin-4—yl}amino)cyclohexylj-3,4-

difluoro benzamide hydrochloride
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3.0,

- dimethylpyrimidine-2,4-diamine dihydrochloride (294 mg). ESI MS m/e
488, M (free) + H+;'H NMR (300 MHz, CDCI3) S 1.42-1.67 (m, 2 H), 2.03-
WQAQ023B9NFH 6 H),.2.79-3.38 (m, 7 H), 4.13-4.36 (m, 3 H), 6.8RZTIPLIVSD06582

H), 7.42-7.46 (m, 1 H), 7.50-7.57 (m, 1 H), 7.90-8.01 (m, 1 H), 8.12 (d, J=
8.4 Hz, 1 H), 8.90-9.00 (m, 1 H), 9-£8-10.18 (m, 2 H),.12.21-12.37 (m, |

H). Example 43 15
Skex( s Syafthesidiof ¢thhimin)rEriiihyipyriniginmétyiiegaingicyclohexyl)-3,4

- diflugrobenzamide hydrochloride Step A: Synthesis of

(4-chISRAEAMEIRWNE, MMBIWQ?M%@?H?FQQ@M@ THE £58onitiorepddded

e d-gishloro-6- Ipyrmidine (20.0 g) in THE (200 mL) was added
T2 R L Rt e i e i e b ond
céaoepeIRIERdef QetRiced! PressLR NP HD PR WAS Al s ﬂ{lﬁﬁﬁg Y tution

NaHCO3 and the aqueous layer was extracted with CHCI3 (three times).

Wi pogsd bitvedtoragedhiqueyes WS CiDie dTtw ew g &©#efd i@fRehted and the
concentrated under reduced pressure, and purified flash chromatography

AqNFOS IR Jef @Wﬁ@@ﬂlﬁéﬂb ("¥iesdardip wepgRiged organic layer was dried
(& nlere- met l-pyrimidin-4- I% dimethyl-amine (14.4 g) and

o R Ul R e Ao s

cli@ahieseniynatial ey rimicio-dorb limethy hamies: eMzScm%?on%Mﬁm-
Nat ;'H NMR (300 MHz, CDCI3) S 2.34 (s, 3 H), 3.10 (s, 6 H), 6.16 (s, 1

Yhsythyi-gistbybtnine (Ao astitichReghpytinétyR-ginine; WO 211115 /119 5
EXZY PCTI1JP2111151006582 138 CI MS m/é 172, M + H ; 1H NMR (300

SRHPEHERNS G Yos, 3 H), 3.16 (s, 6 H), 6.34 (s, 1 H). Step B:

AmResisiRt el _éﬁgr_gq%[uﬂjes;pgrl%ggno)-6-methylpyrimidin-4-,

ylJaminc}cyclohexyl)-3,2-difluorobenzamide hydrochloride. 5 To a solution

COMS-{ista2amifreayeiaheryimatoyheMitfiooor enismide Gh Mg L
BuOH él mL) was added (4-chloro-6-methyl-pyrimidin-2-
Y1 3aiPridd { 4002HY) ST thiktufteS las 1Strd P Adreftus. A UHYsS.

( 4%%15}%? fg@ﬁﬁa é’}g%‘ﬂ?{s% esu@lty [éa%ge?queous NaHCO3 and the aqueous
CIMS m/e 172, M + H'; '"HNMR (500 MHz, CDCL3) § 1.17 (t,/=3.0Hz, 3 H),3.10(s, 3
H), 3.66 (q, J= 7.0 Hz, 2 H), 6.45 (d,J=35.0Hz, 1 H), 8.14 (d, J= 5.0 Hz, 1 H).
Step B: Synthesis of N-[cis-4—({2-[ethy’l(~methyl)amino] pyrilhidin-4-
yl}amino)cyclohexyl}-3,4-difluorobenzamide hydrochloride |

Using the procedure for the step C of example 5, the title compound was obtained.
ESI MS m/e 390, M (free) + H'; "H INMR (300 MHz, CDCl;) § 1.11-1.29 (m, 3 H), 1‘.63-
2.20 (m, 8 H), 3.23 (brs, 3 H), 3.61-3.76 (m, 2 H), 4.06-4.42 (m, 2 Hj, 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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with CHC13 (three times). The combined organic layer was dried over
MgSO4, 10 filtrated, concentrated under reduced pressure, and purified
WO oiddiRay¥-pressure liquid chromatography (NH-silica gel, 1003 8P 2056006582
EtOAc in_hexane) to give N- (cis-4-{
[2-(dimethylamino)-6-methylpyrimidia-4-yllamino}cyclohexyl)-3,4-
difluorobenzamide. To a solution of the above material in EtOAc (5 mL)

was dttdesbUtidnnfidgibrhlohdesyaienid AN EPiNTHET(50 MIyHEe masd 2-
stirred at 15 ambient temperature for 1 hr and concentrated under -

meisrariare k245 s Janaibrivet thasreisTad etianmbise (@uparetyier | hr
irred_at ambient temperature for 4_hr. The precipitate was collected by
o R e R T BB bt Wit

. s&%N%ﬂ%&@%'gﬂﬁMEﬁﬂg){mﬁ%wpm%'la ers were separated and
4-yllamino}cyclohexyl)-3,4-difluorobenzamide hydrochf,orlde (507pmg) . 20

thiel AyddsRy BYOrMkszxCOEd )it ALEA; A Rie), Tlkd)cAnBhéd, dddahicalbr H4H
(m, 6 H), 4.09- 4.43&gm, 2 H), 6.28-6.37 (M, 1 H), 7.06-7.24 (m, 1 H),

drieg overMgRDiofiiisrad, sangentratad, uncley reducssl presswrgand puifieddmm Srstna

AGblorp-N-eis-A-{[2-(din ipo)pyrimidin-4-yllamino s

o b A Y oot DGR Ce R B ehere g

4sipmiRdef axanoplandtethesitls £RMAGUNG B8 FRhMSIC 2,
f\;}/ltg(freel?i H‘;H%ELJ&NMI:\1 t(!f?‘:g)obf\)/le, ?Z%%IS) 6 1%%@%%?@ Hé{)iég%@@?
etha@oD(85 085357 PCT/JP2005/006582 139 6 H), 4.03-4.48 (m, 2 H),

.52;@.)73 (m, 1 H), 6.95-6.95 (m, 2 H), 7.36-7.51 (m, 1 H), 7.72- 7.85 (m, |
2ilfy-sheprogryrmidint i -meshybagunelrethancli 2 20-12.41 (m, 1 H). Example

E$PMS m/e 18 1
3-Chlonrloe-N-z(;(’:ilt¢,/I- fr{e[e ?%e%l)\/l ar%i%g(-)GMnﬁ%ﬂ?ﬁ&??né%iéi%l- Pﬁéﬂ%ﬁé}&/éfb%

Hp3/h443 Suarobenzensideidysraamoride (dsmgdhaipreqggure for the step
B of example 31, the title compound was obtained. ESI MS m/e 406, M
2visehlerpspynipidingR-yonath2opEigheals6-2.22 (n, 11 H), 3.05- 3.45

TRy A o R P e DR AT G e o
H), 6.52 (d, J=5.2Hz, 1 H), 8.12(d,/J=4.6 Hz, 1 H).
Step B: Synthesis of 3,4-difluoro-N-[cis-4-( {2-[(2-
hydroxyethyl)(methyl)amino}] pyrimidi;1-4—yl}amino)-cyclohexyl]benzamide
hydrochloride |

| Using tﬁe 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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Example 46 3-Chlo ro-N-(cis-4-{

[2-(dimethylamino)-5-methylpyrimidin-4-yl] amino} cyclohexyl)-4-
Walaembiszamide hydrochloride 15 Step A: Synthesis of PCT/JP2005/006582

4-chloro-2-dimethylamino-5-methylpyrimidine. To a solution of

2,4-dichloro-5-methylpyrimidine (2043,9) in THE (200 mL) was added

50% aqueous Me2NH (13.3 g). The mixture was stirred at ambient

bearapédaitbtaitiod i6 stiepy Aarfebcongle Bt 45628 whaet ilrdiBteC psasbirahd htxture
residue was poured into saturated aqueous NaHCO3.. The aqueous layer

WA NAR QHRE fad paedifie syuried 20 usonIBNBE Org B edseys
i ver MgS iltered, concentrated under reduced pressure,
e N O e R S e o A A e
M%@Yﬂl@a@,@&&?ﬂmﬁ‘mﬂ@}im&é@BF@%’AHX!‘%gﬁf)fétgb?h%@imﬁ-pressure
. g). £-C

. 4-chloro-2- dimethylamino-5-methylpyrimidine

ligryid chrdimatstirplstn (NS sitiethgd ]y Y0P B0 6 feSdiv)So\iee 372 I MoNYeisH-
NMR (300 MHz, CDCI3) S 2.27 (s, 3 H), 3.15155, 6 H), 7.82 (s, 1 H). 4-ch

(Gesfiodimethyramimdatmaiamigensiaitben S iowkenmmidg (R4e). Toa

, Cl3) 82,1 3 H), 3.15 H), 8.06 WO
SRoEAEs B b PRty e e e e
FBNHHQIQ NS Phed kA i HIRSHIKI ABRIP In2r RIBYWRN UHeHBsHer at 220°C for 10
yllamino}-cyclohexyl)-4-fluorobenzamide hydrochloride. Using the
mistaee a3 eCrr thersie prBl pbaiedrmpic Birathe diflecns Ngd(0s Whs abtaindalser
5 ESI MS m/e 406 Mé(}ftrﬁee)_‘+ H'; 'H NMR (300 MHz, DMSO-d5)
Wéi‘?é%‘i‘?iﬁ’z%@,"s‘ﬂqk( e [Lmesiy) The rerpbingd yragniplay argvgmdiedjgver

M 4',%@6&@5',’c%ﬁégntza%;?%%)el(mdlllé_e'& p%‘s]sg'fegf %fld gtrl]fif;!'e!d_l gy%&%%ﬁ%?’lge rsnliré |

. H), 12.39-12.48 (m, 1 H). Example 471 7 ,
li@G htoomdts feaphd-{(faH(ckimet hylaptmtdA L URIARS tb Wik s LoNNd=-4-fluoro-N-

ylJamino}cyclohexyl)-4-fluorobenzamide hydrochloride Step A: Synthesis

: Eﬁﬁh@ﬂﬁ?ﬁp‘}kmﬁ ditryragdifiot-vtismiselspelabsn bbeossidaHTm il
so(l:llilglic')z 91) tm: %(%glgveenrga{gr%amkk ﬁ@%g %ergL% léngy added 4 M hydrogen chloride in
EtOAc (0.2 mL). The mixture was stirred at ambient temperature for 1 hr and ‘
concentrated under reduced pressure. A suspension of the residu;: in Et;O (12 mL) was
stirred at ambient temperature for 2 hr. T ile precipitate was collected by filtration, washed
with Etzb, and dried at 70°C under reduced pressure to give 3-chlofo—4-fluoro-
N-{cis-4-[(2-methyl-6-piper idin-1-ylpyrimidin-4-yl)amino]cyclohéxyl}-benzamide
hydrochloride (6 mg).
ESI MS m/e 446, M (free) + H'; '"H NMR (300 MHz, CDCls) & 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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(21.8 g). The mixture was stirred at ambient temperature for 16 hr. To the
mixture were 15 added malonamide (10.0 g) and trifluoro-acetic acid ethyl
W@2085/0233870). The mixture was stirred at 100C for 3.5 hr andPAHIRAGDS/006582

temperature for 16 hr. The organic layer was extracted with water (two
times) and the aqueous layer was fiirated through activated carbon. To
the aqueous layer was added conc. HCI (pH 1) and the suspension was
ESivisimét 453, fbf (Bréw). TRe plid dipiR @ ovasito ketied \y 1fisvationang Hyjedss-
at 80C under reduced 20 pressure to give
23 o drBim 551666100 (B125H0) 76U e LB, M-T51 (4

' ( H .0 1 H), 12.48 (brs, 2 H). Step B:
P@I'% h(--:?'sl(lgs8 g)\l}/rll (éz-léﬁc:/))'r%%%%&%%o ethyl-pyrimidin-4-yl)-dimethyl-amine. To

a suspension of 2-triftuoromethyl-pyrimidine-4,6-dial (3.25 g) in POCI3
(7.89 mL) was added Et3N (5.00 mL). The mixture was stirred at 120C for
E3dmpbodfed to 25 ambient temperature, and poured into ice water. The

aqueous layer was extracted with CHCI3 (three times). The combined
3&%%&1%’%{6%’(1[%Elemm?mh‘dwdf‘afWYﬁGﬁééhﬁated under

educed pressure to give 4 6-dichloro-2-trifluoromethyl-pyrimidine. To thé

y;@%‘l‘&'t‘.‘é’r@ ggfliﬂ%xggéi\)/ee&rﬁa éﬁiﬂy&ﬂ%ﬁaf%]eTHE (10 mL) were added
|Pr2Nﬁ§i(%-a§ WEeddndliaR9a3p A bekilpr8 @@e%ﬁ@%oﬂa &umz?srlﬁ)tained.
50% aqueous Me2NH (0.48 mL). The mixture was stirred at ambient

EfSvSardetd), ot (60eh - o' 118 NMRIGAOEE 240D spsur st ehedUH), 2.49

NaHCO3 and the aqueous I%zr was extracted with CHC13 (three times).

GrAEEIMBIHEd BrodF F4A F-El 4D v MBS Rl (m, 1 HD), 7.18 (G,
, if ditims 5
R L e N B o e

(6-chloro-2- trifluoromethyl-pyrimidin-4-yl)-dimethyl-amine (728 mg). ESI
MS m/e 225 M'; 'HNMR (300 MHz, CDCI3) S 2.77-3.61 (m, 6 H), 6.50 (s, |

‘Expmpledd C: Synthesis of 3-chloro-N-(cis-4-{[6-(dimethylamino)-2-

ifluorgmethyl)py im%ﬂ' -4- UF%' i O‘ct)}},c clohexyl)-4-fluorobenzamide

R B R e
YR SOBRIME NG AR NR Gy roliibrige/e 482, M (free) + H+'H NMR

(300 MHz, CDC13) S 1.66-2.08 (m, 8 H), 3.20 (s, 6 H), 3.68-3.83 (m, 1

H), 4.04ing He @rocddity, H5r30e(sted AN ExBdpbedB7(he kit cond (hdIvasShBtained.

Hz, 1 nH])’ 7.63-7.73 gm,}% I-llh, 7.87-7.93 (m, 1 H). 15 Example 48
ESIMS m/e 432, M (free) + H; "H NMR (300 MHz, C DCl5) § 1.41-2.24 (m, 12 H), 2.48

(s,3H), 3.09-3.56 (m, 3 H), 3.60-3.78 (m, 2 H), 3.99-4. 18 (m, 1 H), 5.02 (s, 1 H), 6.52-
6.66 (m, 1 H), 7.18 (t, /= 8.6 Hz, 1 H), 7.63-7.77 (m, 1 H), 7.88-7.99 (m, 1 H), 8.40-8.55
(m, 1 H). ” '
Example 41 )
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.

ESIMS m/e 461, M (free) + H"; 'H NMR (300 MHz, DIMSO-de) 5 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),



10

15

, 20

25

5-Bromo-furan-2-carboxylic acid
[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- ylamino)-cyclohexyl]-amide

Waorogadstate Step A: Synthesis of PCT/JP2005/006582

[cis-4-(6-chloro-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]- carbamic acid
tert-butyl ester. 20 To a solution 91‘3%,6-dichloro-z-methyl-pyrimidine (4.87
g, 0.030 mol) in 50 mL MeOH were added DIEA (10.4 mL, 0.059 mol)

340 .6¢(d-a)no-cyclohexyl)-carbamic 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 %

ﬁem' agptate in hexanes) to yield
fms-gll-( -chloro-2-methyl-pyrimidin4-ylamino)-cyclohexyl]- 2 5 carbamic

. ; " - idAEREMS
SRR o

didthPlpgrigniBhb24-Bainingd dinyBHd¢hlorde(s, OH). Step B: Synthesis of
[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino) WO 2005/095357
Step A fpyathrsioobelschlavoopyyimitiax3 v cdimethirlasinent-butyl ester. To a

cerbape S8 Tt EU (e RS L BloARGtsdre
SOUIGEL AR 42 20 BOUAAPRARIER (5l 593

mol). The mixture was 5 heated in a microwave synthesizer at 160 C for 2
arfdpmged rdor eatationl wasaeéa i€ 7Timagestions $af@rgviatakmaatet ialjhaCidCl;
the reaction mixtures were pooled. The solvent was evaﬁporated and the
1

(threqHmersubhe BB At SRR (Ped vorMeRsfilnest cpncentrated
' cis-4-(6-dimethylamino-2-methyl-pyrimidin-4; ' .
u&agg@eif}p}lg{g&, }glél p&%gé%g%%%rom%{gg}a%lgﬁ rﬁstg)ill,c 12%@{8920 n

cyclohexyl]-carbamic acid tert-butyl ester ) as a
heiity salisle {DdhBHMSridmdidla Mytdihethy NMIRAGHHE) 208 B3RIN0S 5.35.
(s, 1H), 3.72 (m, 1H), 3.54 (m, 1H), 3.05 (s, 6H), 2.30 (s, 3H), 1.75-1.61

pyrimigin2-y X igethyharsinsd 87 BYnthesis
ofN-(cis-4-amino-cyclohexyl)-2,N',N'-trimethyl-pyrimidine-4,6- diamine. To
(zécglo Vil ihela éiéﬁﬁ)éqomglﬁﬁlﬁﬁho-z-methyl-pyrimidin-4-ylamino) 15

ceNgahRMk, ﬁ@nbﬁmiffmm% VM. esEEI 8 919Q24 1139835 R01ls 1 e,
CH2CIZ was added" TFA (3.3 mL, 0.043 mol). The solution was stirred at

1 o fOeaperaturd4or H)hqurs (or

(4—chloro—pyrimidin—2-yl)-dimethyl-aminé;

ESIMS m/e 157, M'; IH NMR (300 MHz, CDCl5) 53.2i (s, 6 H), 6.50 (d,J=5.1Hz, 1 H),

8.18(d,/=5.1 Hz, 1 H).

Step B: Synthesis of N*-(cis-4-{[4-bromo-2-

(triﬂuoi‘omethoxy)benzyl]amino}cyclohexyl)—Nz,IVz-dimethylpyrimidine;2,4-diamine

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 éxtracted 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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until the reaction was completed as judged by TLC). The excess solvent
was evaporated off and the resulting oil was dissolved in 30 mL CH2C12.
WO PWHPeRIIT layer was extracted with 30 mL of a dilute NaOHPCAG)P2005/006582

NaHCO3 (aq) solution (the aqueous layer was 20 confirmed to remain

basic during the extraction using pkl-paper indicator). The aqueous layer

was back extracted twice with CH2CI2 and the organic layers combined,
igriegioval-(MgS g4 tand coiieHnisasRd it 3ifehzy [Jammino} -cyclohexyl)-N2 M-

N-(cis-4-amino-cyclohexyl)-2,N',N'-trimethyl- pyrimidine-4,6-diamine (5.3
dgngshyleyringdinsds-diaminghle ssntitioseiis AByrvrerinkin AR 0D

MH S 5.37.(s,.1H), 3.7 1H), 3.06 (s, 25 6H), 2.84 (m, 1H),
e AR s Rt Ao o s ey een
<te%ipé%%ffdfquﬂzéﬁétjag&ﬂ{&éﬁign[fé?i’éd&@ég Im&gﬁy amﬂ?@ ng"ldue was suspended

methyl-pyrimidin-4- ylamino)-cyclohexyl]-amide trifluoroacetate. To a

isBi@ (20 0il) oid tHeamjrasiyciaR ey PaNibsHNeRpararintid in gr4 Fh¥VO
2005/095357 PCT/JP2005/006582 143 diamine (30 mg, 0.12 mmol) in
PEHPACRReertsd by SliratiprowrstedwithEaida(@3disd onder mdnoty pressure

ridine (14 6,ul, 0.18 ), and HATU (54.9 mg, 0.14 mmol). The,
¢ rgggt{gﬁ(%nlsixtd %ﬁ%@%ﬁ%‘&f&%{ﬂ%ﬁ&%&@%ﬁ%@ fké‘.{c;%(dded
dHAMOIFIPHH B e e AMRAURCAR SNENBERIRS). to purification by prep
LCMS to yield 5-bromo-furan-2 5 carboxylic acid
Efdi}4-(@eciBdeMyfeamlindL2-THaMMR gyoimitin; £Dtan o peyickriaxyH), 2.03-

amidetrifluoroacetate (25 mg, 0.047 mmol, 39 %) as a white solid TFA

282MES TS 82233 (hvH MR (OO CIID) KHD: 7642 A4 (0 1
D 0 P A o D AR 0 1,

9.588rmm3qhy-1aiy; 426 1dimetindamino-2-methyl-pyrimidin-4-ylamino)-cyclohe
xyll- nicotinamide trifluoroacetate Using the procedure of Step D of
Example 48, the title compound was obtained 15 (35 mg, 53 %) as a

EWh“@SS{!Jd- ESI MS 433.0 (M+H)+; 'H NMR (400 MHz, CD30D) 8 8.95 (d,
WL T6 Hz), 8.84 (d, IH, J= 2.0 Hz), 8.58 (m, 1H), 8.43 (t, IH, J= 2.0

N8 (Bintdily hd B 6506 -ty i A%nl in-4-ylamimo} cyclohexyl)-3,4-
difluorobenzamide hydrochloride '
Step A: Synthesis of (4—chloro{-meth’yi—pyrimidin-2-yl)-dimethyl—amine.

To a solution of 2,4—dichloro—6-methy1pyrimidine (20.0 g) in THF (200 mL) was
added 50% aqueous Me;NH (13.3 g) and the mixture was stirred at ambient temperature
for 24 hr. To the mixture was édded saturated aqueous NaHCO; and the aqueous layer
was extracted With CHCI; (three timgs). The combined organic layef was d‘ried over
MgSO0,, filtered, concentrated under reduced pressure, and pur-ified flash chromatography
(NH-silica gel, 5% to 16% EtO_Ac 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, CDCl;) § 2.34 (s, 3 H), 3.10 (s, 6 H),
6.16 (s, 1 H). | '

(4-chloro-6-methyl-pyrimidin-2-yl)-dimethyl-amine;
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1H), 3.22 (s, 6H), 2.49 (s, 3H),.1.93-1.84 (m, 8H). 2 0 Example 50
N-[cis-4-(6-D imethylam ino-2-methyl-pyrimidin-4-ylam

Wordpg9Rissiexyl]-3,5-bis- trifluoromethyl-benzamide trifluoroadREAvEPEHS 006582

solution of N-(cis-4-amino-cyclohexyl)-2,N',N'-trimethyl-pyrimidin-4,6-
diamine (30 mg, 0.12 mmol) in 0-§j‘§|- DMF were added pyridine (14.6 uL,
0.18 mmol) 25 and 3,5-bis(trifluoromethyl)benzoyl chloride (21.8 uL, 0.12
QD B & HE rvee thoy 'l INIVIFe (RGN HEL SCDDISY 6 P9 anel khen 16. 6 M8-19f, 6.34 (s,
DMSO was added to the mixture. The compound was then subject to
lﬁﬁrification by prep LCMS to yield N-[cis-4-(6-dimethylamino-2- methyl-
pyrimidin-4-ylamino)-cyclohexyl]-3,5-bis-trifluoromethyl-benzamide WO
S o N e i R R R0, ©.020
SIS RS DUNLGSAU TR Al 51 MRTR! () H MR
400 MHz, CD3OD) S 8.46 (s, 2H), 8.19°(s, Ill, 5.42 (s, 1H), 4.06 (m, 1H),
3.86 (Mo AHYLIBIOA ¢ N6KE)s-2 (B0 3] dhebylméeh i), U ifucrample 51
N- [cis-4-(6-Dim ethylami no-2-methyl-pyrim idin-4-ylam in
b éﬁ@]%@lﬁiﬁ}@%ibgrlzhwaae%m&w%@m@mmdmﬂmidin-z-
rocedure of Ste of le 50, the title compound was gbtained_ (2
ST s T L ST iR SRS e s o T
nfA0& é\%’a@m(g%tgd@{?ﬂeéﬁs(ﬁggéb Zn?dzfﬂe]a%lféﬂusjllipe sExtthbred
4.02 (m, 1H), 3.87 (m, 1H), 3.22 (s, 6H), 5749 (s, 3H), 1.90-1.81 (m, 8H).
Withe(Ohjsld; Sehree times). The combined organic layer was dried over MgSOa,
N-[cis-4-(3,5-Dimethoxy-bony]amino)-cyclohexyl]-2,N',N'-trimethyl-pyrimidi
fijfrateds coBeaRiFAIRL WIS RRUFSAGE IR PR BHTHERd by medium-pressure

A SR TISO HO PS A SeT

- (@sstdipadimerbgnasldshoseethl B9 e dth U HIMMind NS ABKEHAYIY-

stirred at room temperature for a half an hour and then sodium

diffuexslosaassrisiey dhiele selgomgf tha ahavelmatesialddddOee Tridiuyevasas
A AR LR St S i S SRS o
aRBeht-teMdsetonie N [6Sida(GReentrated under reduced pressure. A
suspension of the residue in Et;O (20 mL) was stirred at ambient temperature for 4
hr. The precipitate was collected by ﬁltration, washed with Et,0, and dxied at 80°C
under reduced pressure to give N-(cis-4-{[2-(dimethylamino)-6-methylpyrimidin-
4-y1]arf1ino}cyclohexyl)-3,4—diﬂuorobenzamide hydrochloride (507 mg).

'HNMR (300 MHz, CDCly) 5 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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dimethoxy- benzylamino)-cyclohexyl]-2,N
tV-trimethyl-pyrimidine-4,6-diamine bis- trifluoroacetate (27 mg, 0.043
WOrgI0%48%36) as a white solid TFA salt. ESI MS 400.5 (M+H)*;PTH/JRIRS/006582
(400 MHz, CD30D) 5 6.72 (d, 2H, J= 2.0 Hz), 6.59 (t, 251 H, J= 2.0 Hz),
5.59 (s, IH), 4.22 (s, 2H), 3.97 (m, 441), 3.84 (m, 1 H), 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). WO
6 NNEMD53S (n CH) R2DEIDRASBR), ¥ Bxample 5, 7.36-7.51 (m, 1 H), 7.72-
N--[cis-4-(3-Bromo-benzylam
71'%&‘-’%})}0@&1@)8}‘1‘]82),5\(%@"}{?&r?réth%ﬁ{mniicﬂihém&I@iéﬂnﬁmel H.
bis-trifluoroacetate Using the procedure of Step A of Example 52, the title
compound was obtained 5 (35 mg, 0.054 mmol, 54%) as a white solid.
Eeshd418.0 (M+H)+; 1H NMR (400 MHz, CD30D) 8 7.78 (s, 1H), 7.68
(d, 1H, J=8.0 Hz), 7.55 (d, IH, 7.6 Hz), 7.43 (t, 1H, J= 8.0 Hz), 5.60 (s,

- 3-THoro29 (cls-2H2-8d efhy Birtlin3-6Gnes h Aip rizh ifin240d] i irdbiy -y 1 Oesly B4

(m, 4H). 10 Example 54 1- [cis-4-(6-Di methylam
figasobsiramidabriragionideamino)-cyclo hexyl]-3-(3-m ethoxy-
phenyl)-urea trifluoroacetate To g saqlution ) .
o (BT PSR D SPRENT BRI R emp g tained
E€2448 18.4061 vnaeb) infd-5 MknRME69 M?E,%_iﬁ’@@)%ﬁ‘%ﬁ%’j&\?’ﬂ"ﬂ), 3.05-
isocyanate 15 (11.8 uL, 0.09 mmoal). The mixture was stirred at room
3.fenipebdilré iré A gint 20K, 5125040 (ml. 10H)) MBCY 2@saddbd10788.07 (m, 2
mixture. The compound was then subject to purification by prep LCMS to
Hyi 813018 1t4dm- leEBirhkthAd kB2l ik thyl-pyrimidin-4-ylamino)- -
cyclohexyl]-3- (3-methoxy- phenyl)-urea trifluoroacetate (19 mg, 0.037
mmol, 41%) as a white solid TFA salt. 20 ESI MS 399.2 (M+H)+; 'HNMR
E£4bpivz, CD30D) S 7.15 (s, 1H), 7.14 (t,. 1H, J= 2.4Hz), 6.86 (dd, 1H,
Ji=8.0 Hz, J2 = 2.0Hz), 6.57 (dd, 1H, J, = 8.0 Hz,.J2 = 2.4 Hz), 5.57 (s,

| 3-Chlory- Qv (i 41 1R (dimothy - Bpined- o ethy Ipsinsidin-sy ) i UGy (So1BiNy D) -4-

ﬂ1.9 -1.75 (l ,A8§2. 5 Example 55 1-(3,5-Difl
oL p Z@H’yﬁ‘-’é‘-{ I245E™fm ethylami no-2-methyl-pyrimidin-4-ylamino)-

Step A: Synthesis of 4-chloro-2-dimethylamino-5-methylpyrimidine.
To a solution of 2,4-dichloro-5-methylpyrimidine (20.0g) iﬁ THF (200 mL) was

added 50% aqueous Me,NH (13.3 g). Thé mixture was stirred at ambient temperature for
" 5 days énd concentrated uﬁder reduced pressure.- The residue was péured .irlto 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—chlgro-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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cyclohexyl]-urea trifluoroacetate Using the procedure of Step A of
Example 54, the title compound was obtained WO 2005/095357
WEDTFIPAB305/006582 146 (22 mg, 0.043 mmol, 47%) as a WRGE HRAWE5/006582
ESI MS 405.4 (M+FW;'HNMR (400 MHz, CD30D) 6 7.07-7.04 (m, 2H),
6.54-6.50 (m, IH), 5.60 (s, 1H), 3}%%9(m, 1H), 3.82 (m, 1H), 3.18 (s, 6H),
2.48 (s, 3H), 1.90-1.83 (m, 4H), 1.79-1.75 (m, 4H). 5 Example 56
(N1[EiB-4-(6-Dimethylamino-2-methylsulfanyl-pyrimidin-4-ylam
ino)-cyclohexyl]-3,4- difluoro-benzamide trifluoroacetate Step A: Synthesis
Stapcts-fynthesisi feblexonddyiarhitid dipetSidaapine Xfmethy oivint gin-4-
" _fert-butyl ester. T olution of cjs-(4-amino-cyclohexyl)-carbamic acid
ytﬁa@tﬁ'a%fyeci eF’(%'%?‘@‘.‘Bi‘%PFﬂéﬁ“r éﬂé‘ﬁﬁ"{%ﬂqﬁu was added DIEA (3.6
mL, QQ; n.jce. .
s bpned-
ERTiM8ne/e/4066 ko (fixd) to OO R NVRO@SME ] mivis ey Sor. delonm (mhhew),
solvent 15 was then concentrated and the resulting oil subjected to

2 ArSrididgtdpy f0HG 99 <ehImacktind #7 Hedates) HipoH e&a%@;@n;ii@ﬁﬁ of
inj hi filtered and it
R ) A o

- benzoylamino)-cyclohexyl]-carbamic acid tert-butyl ester (4.4 g, 0.012
mol, 89%) as a white solid. 20 ESI 355.4 M+H' ; 'H NMR (400 MHz,

ECDEBRY3 7.78-7.72 (m, IH), 7.68-7.64 (m, 1H), 7.39-7.33 (m, 1H), 3.93
m, Ill, 3.61 (m, 111), 1.78-1.68 (m, 8H), 1.45 (s, 9H). Step B: Synthesis of

3‘%%‘-‘,%‘(ﬂa(ﬁﬁh‘bfé§ré imetylaminefiodriflneromethybeyrimidintdtion

yﬁ’lﬁl?n[,‘}cg%lﬁhgg lllﬂ%tgﬁpf)n%ll!%néﬁg( -%XF%LE 0>§}charbamib acid tert-butyl

ester (4.4 g, m was added TFA (1.9 mL, 0.025

Sl SnihbassiptisimavasnitiipdoplpRIdeNgRALRLUre for 4 hours (or until
the reaction was complete as judged by TLC). The excess solvent was

evapbrareeppsisioniof@) e Nali i ol I WA His solvsd (P830LINWaCHEIDBIDIE
(2cirg,%;1icrhayer was extracted with 30 mL of a dilute

e’mixture was stirred at ambient temperature for 16 hr. To the mixture were

added malonamide (10.0 g) and triﬂﬁoro—acetic acid ethyl ester (13.9 g). The mixture was
stirred at 100°C for 3.5 hr and ambient teméerature for 16 hr. The organic layer was
extracted with water (two fimes) and the :;.queous layer was ﬁltrated through activated
carbon. To the aqueous layer was added conc. HCI (pH 1) and the suspension was stirred .
at 4°C for 2 hr.’ The precipitate was collected 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, cooled 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



10

15

20

25

NaOH (aq) / NaHCO3 (aq) solution (the aqueous layer was confirmed to
remain basic WO 2005/095357 PCT/JP2005/006582 147 during the
W@HadsAstsing pH paper indicator). The aqueous layer was PEEIP2005/006582
extracted twice with CH2CI2 and the organic layers combined, dried over
MgSO4, and concentrated to yield, 1
cis-N-(4-amino-cyclohexyl)-3,4-difluoro-benzamide (2.9 g, 0.011 mol,
0N hE0%6 sanpesNIRING FS18285)4 The Riixtht MRS (400 dvidthi@Daapy 8ure
f8']67 (d, 1H, J=4.8 Hz), 7.93-7.88 (m, 1H), 7.80-7.70 (m, 4H), 7.58-7.51
oLy, 98 grlutien Wesiidrd seiupatedanueays REOR and the anwsouniaer).
PR A2 WAFREAL (three i - i -
cis-N-[éf-(G-chIorQ-Z-?rge{ﬁi/ltéﬂﬁsezhﬁyﬁfﬁ %P&ﬁl ﬁ%ﬁﬁ%?ﬁi#\ég)e-r was dried over
MySONeaKE dorbfimia riteaeniled pRsiad SR WIARM by medium-pressure
4,6-dichloro-2-(methylthio)-pyrimidine (19.5 mg, 0.1 mmol) in IPA (0.6
lianiy ohsparaideieph (e 381L8% 002 fnBHDaArdn hexane) to give (6-chloro-2-
Ci -N-(4-amino-,cycloheﬁ)-.BA- difluoro-benzamide (25.4 mg, 0.1 mmol).
o rame - R ndktiashd At WaS4&: 170 C for 30 minutes.
EE&‘R/IE%@%WW{%JW%S SopNRZHERIGePTRIS A g Qi
was purified by column é—lOOOo (Za’thy %ﬁ%ﬁﬁ}%@é‘hgs té‘%ﬁ ?9{9
Stép-Ot-Bynéhesis of 3-chloro-N-(cis-4-{[6-(dimethylamino)-2- '
(6-chloro-2-methylsulfanyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-difluoro-be
(Hifgaree gt llpyyiniddodyimnisgyrcshardibiluosctnES iNeShid G ehloride.
(M+I—Q};'.HN,[ R %O%MHZ, CD30D) $ 8.23 (m, 1H), 7.81-7.76 (m, 1H), .
7.72-7 OB HPGROPTE 407 BB SRR Hieh =¥hies L ty, 19 sommodndywas oBtened-
EbMME mA (82, Ildsde PA 7 %@Mﬁ'ﬁ'ﬁo@ﬁﬁ?@&lﬁ%ﬁ%—%é’fm, 8 H), 3.20 (s,
N-[cis-4-(6-dimethylamino-2-methylsulfanyl-pyrimidin-4-
6YBN3i68 B Gictoh x4 4-4ifiu@iot Iens amigel s oacrtaie 1 10,3 38lution
- of cis-N- 4-(6-ch|oro-2-metrr%ylsuIfanyl-pyrimidin-4-ylamino)-
8B IT-8341d (Br3 HaB4id8 (3l 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 25 heated in a microwave at 170 C for 1
Hramwpld he reaction mixture was cooled and concentrated and the resulting
oil was re-dissolved into 1 mL DMSO and purified by prep LCMS to yield
Sniremosfycadifes iytaptinacid nistih(feditaethyymimeelrmb thigmjmohidin-4-
%%Io ex}yl]-’f’],4-§i]ifluo,ro-benzamide trifluoroacetate.(18.4 mg, 0.034 mmol,
}150 -Sc ac ohexyl]-amide trifluoroacetate
Step A: Synthesis of [cis-4-(6-chloro-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
carbamic acid tert-butyl ester.
To a solution of 4,6-dichloro-2-methyl—pyrimidine'(4.87 g, 0.030 mol) in 50 mL
MeOH were added DIEA (10.4 mL, 0.059 mol) and cis-(4-amino-cyclohexyl)-carbamic
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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WO 2005/095357 PCT/JP2005/006582 148 TFA salt. ESI MS 422.2
(M+H)';'H NMR (400 MHz, CD30D) 6 8.28 (m, 1H), 7.82-7.76 (m, 1H),
W@ 2p8spBONm, 1H), 7.43-7.36 (m, 1H), 4.88 (s, 1H), 4.02 (m, I4)T/3P3906N06582
1H), 3.11 (s, 6H), 2.66 (s, 3H), 1.92-1.79 (m, 8H). 5 Example 57 N- :
[cis-4-(6-Dimethylamino-pyrim idin-fbylam
ino)-cyclohexyl]-3,4-difluoro-benzamide trifluoroacetate To a solution of
oy Godirotyldr opramid imed(dedrDutg, 8tdrmmol) in IPA (1 mL) were 10 added

DIEA (35 uL, 0.2 mmol) and o _

cis-N-( ‘Qéﬁﬁh@%ﬁﬁ‘e@ﬁhQf&:aiﬂl?grbbﬁé%%&lﬁideyl%ﬁp)swﬁ@%xﬁmpIe
' 4 . . [ s.then heated in a microwave at

B e o o R GBI e, (35

- ditaefydarAimot) 20 ehdimeday AR d BiB Alles O 3rTeRR VRSB, 2ALEH L8 was

mixture was then heated in a microwave at 170 C for 1 hour. The reaction
heatediireamisrovatedyaticsizecariconGdted hndsthEheasadtiog wiks\wasated 17
re-dissolved into 1 mL DMSO and purified by prep LCMS to yield
RPT s 6B R RRY e ranstion miites were pooled. The solvent was

e SRS B 00 N 2 65588 s
- ERE Fill @iﬂ-&-(&dlihuatﬂyﬁ%ir%pzzn?e@'rlgmpglrmi’ﬂnlﬁ’yﬁéﬁlém' 1H),

7.43-7.36 (m, 1H), 5.71 (s, 1H), 4.02 (m, 1H), 3.88 (m, 1H),3.23 (s, 6H),
cyohehex B qarbagiiclycid xarripity 58t ¢ie 0 (B DrichekhYhamsia white solid.

-5- I-pyrimidjn-4-ylamino)-cyclohexyl 1-3,4-difl - 25 benzamide
RS GO AV TS 2 BB R Bk P RNt 42 03:6 g 54

. in IEAN(70 mmol) and
@?@%ﬁn@y%%ﬁgﬁ%aﬁﬁﬁg@%gl ’zlaiérlzlihségflr—é'm Step B Example

SB6p (6Ol B. 3 I )4-hhendibgielon Nph-HeN aatRdHR MY Rimidine-4,6-
2005/095357 PCT/JP2005/006582 149 .
diamine.

To a solution of [cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]- carbamic acid ters-butyl ester (7.5 g, 0.021 mol) in 50 mL CH,Cl, was added
TFA (3.3 mL, 0.043 mol). The solution was stiired at room temperature for 4 hours (oi’
until the reaction \évas co.mpléted as judge;i by TLC). The excess solvent was evaporatéd
off and the resulting oil was dissolved in 30 mL CH,Cl,. The organic layer was ext.racted
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, dfied 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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a microwave at 170 C for 15 minutes. The reaction mixture was cooled
and then DIEA (70 uL, 0.4 mmol) and dimethylamine (300 uL, 0.3 mmol)

warnes/adsed. The mixture was then heated in a microwave aPCIOIR2G05/006582

hour. The reaction mixture was cooled and concentrated and the resulting
oil was re-dissolved into | mL DM$@sand purified by prep 5 LCMS to yield
N-[cis-4-(6-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
dimigifi(FOrmg 8ni2anmigd) iniflfondaDMEe (3 2Rlen §; R Gt R0k AR HER
TFEA salt, ES| MS 390.2 (M+FI)';’HNMR (400 MHz, CD30D) S 8.20 (s, IH),
Og13 ey ayriding (14.9 814 rQ,']Ifilﬁ‘}“T‘?*i)z@‘?‘.i;i‘A(w B4 mm . 4aoel)- 1dhes. 10
. H), 3.16 (s,, 6H), 2.1 , 2-1.8 8H). 10

régsggnd&&éz@g%g%?é%&?d: chwgt%lllst. a _3( ﬁ%ﬂ r%gs rhE lfg\/lgg was agdgg]fo tw mixture.
TRIYOAPHIadCEREHRY IsfHEnte ipaA AR DR iy He BV RENZBMIAS furan-2-
trifluoroacetate Step A: Synthesis of -
cetbopay{i-astiddinds-B-(hatimdtimylrmidi:2-hetaipydinadioldbghaylind BepalddRRyiG-
acid tert-butyl ester. To a solution of 2,4-dichloro-6-methylpyrimidine (3.7

e GBS RBH ST enftRA RSN e Al RAecrbite Aol 83 Antalip. 034
3108 anirpmina el oYl R r%t?ﬁg)éﬁef{g?,“}ﬂ SRR %2R,

0.025 mol). The mixture was refluxed ov and
1EnuecenBaes s ToesIe sy U o Way, Siaaiadios oy (el anhy, §anleRw
20 ethyl acetate in hexanes) to yield
1688 (@ 3H3hloro-6-methyl-pyrimidin-4-ylamino)- cyclohexyl]-carbamic acid
tert-butyl ester (5.1 g, 0.015 mol, 66%) as a white solid. ESI MS 341.4
(M+H)'; 'H NMR (400 MHz, CD30D) S 631 (s, 1H), 4.12 (m, 1H), 3.56 (m,
Ekidd12486 (s, 3H), 1.78-1.67 (m, 8H), 1.48 (s, 9H). Step B: Synthesis of
cis-[4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)- 2 5
SdyoloieNy[pisaHieudiin ahidaiaiivd B iBiB py FitnR1EOUHiDMino)-cyclohexyl]-

cis-[4-(2-chloro-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]- carbamic acid
nieofipamidedriflyeraagetate015 mol) in 2 mL 2-propanol were added

dimethylamine (1.47 mL..Q.,0029 mol) and DIEA (511 uL, 0.0029 mol). The
ot R R e B B IS AR isclleromsts widyan dhaec
(IigK\aYe synthesizerd@t 170 C for 1 hour. The reaction was repeated 9

~more -
ESI MS 433.0 (M+H)"; "HNMR (400 MHz, CD;0D) & 8.95 (d, 1H, J = 1.6 Hz), 8.84 (d,

1H, J = 2.0 Hz), 8.58 (m, 1H), 8.43 (t, 1H, J=2.0 Hz), 5.60 (s, 1H), 4.05 (m, 1H), 3.88 (m,

1H), 3.22 (s, 6H), 2.49 (s, 3H),.1.93-1.84 (m, 8H).

Example 50
N-[cis-4-(6—Dimethylamino-2-methyl-pyrimidin-4—ylamino)-c$7clohexyl]-3,5-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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times (5 g total material) and the reaction mixtures were pooled. The
solvent was evaporated and the material subjected to chromatography
WQ@E2u939923B8NH3 in MeOH / CH2CI2) to yield PCT/JP2005/006582
cis-[4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl] 5
carbamic acid tert-butyl ester (2.2;g,0.0063 mot, 43 %) as a white solid.
ESI MS 350.2 (1\4+14)+; 'H NMR (400 MHz, CD30D) 5 5.68 (s, 1H), 3.95
tifuorpreBis4 12rmel #1026 gk, 1684),22 4 6Hise SHi) TFAZAIt64 (M, 8H), 1.47

Igcs 9H). Step C: Synthesis of

st é‘-%%éWQﬁiﬁbwr%éfﬁ%bﬁvwa;ﬁm;&ﬁm)zﬁ), 8.19 (s, 1H), 5.42 G,
[ I 10 lyti

R TSR ST

cyclohexyl]-carbamic acid tert-butyl ester (2.2 g, 0.0063 mot) in 15 mL
- CHZCIZ was added TFA (0.97 mL, 0.0 13 mol). The solution was stirred
FaaroplnSemperature for 4 hours (or until the reaction was complete as
judged by TLC). The excess solvent was evaporated off and the resulting
Nletid= erumeh iy Rrmethpyrinidingdsmingyey el wtiraStdiflwite-
bl%ﬁzg’leiﬁu“tﬂhﬁ?%%%taN‘%‘OH (ag) / NaHCO3 (aq) solution (the aqueous

ayer was confirmed to remain basic during.the extraction using pH paper

indicatnsihg khe pretsanksoiasies wasmastple Xt astadi tuigs il GHshmand

the organic layers combined, dried over MgSO4, and concentrated to
(FAeng. At (oahineePil asaimdrit: sabithyl-pyrimidin-4-ylamino)-1-amino-
I ne (1.3 9,,0.0052 mot, 83%) as a white solid. 20 ESI MS 250.2
N b IR Endrs CBoNS AT A A 23-14 46
16515.608¢. ), 4 anl el 53 nt - By Ls¢ 18385,
1%7-138@ (m), 2H).&g’tep§bz Sycnthesgé 05?9 @6&_" 2o . gPﬁ 1180:1°81 (m, 8H).
3,4-dichloro-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-
Eylamin‘o -cyclohexyl]-benzamide trifluoroacetate. To a solution of
SAPIESEimethylamino-6-methyl-pyrimidin-4-ylamino)-1-amino- 25

| 20 mg,.0.08 1)in.0,5 F dded pyridine (9.7
o ot e G R A R i o

dilaarepRtiemavxsuteas stirred overnight and then 0.5 mL of DMSO was
added to the mixture. The compound was then subject to purification by
prep ICmMShdigietd B-@idithatoie-sp¢iphisagd) 2, WO 2006BA53bihidine-4,6-

PCT/IP2005/006582 151 dimethylamino-6- )
RS PR LTS SR b demodraeee

(18'g 'rr%,o(ﬂ'? H}H&‘BL %ﬁg/ 9)11%1% Ilgéaﬁtﬁ?&i at room temperature for a half an hour and

then sodium triaqetoxyborohydride (84.8 mg, 0.4 mmol) was added. The mixture was
stirred at room temperature overnight ﬁnd then 0.5 mL of DMSO was added to the mixture.
The compound was fchen subject to purification by préep LCMS t§ yield N-[cis-4-(3,5-
dimethoxy- benzylamino)-cyclohexyl]-2,V,N'-trimethyl-pyrimidine-4,6-diamine bis-
trifluoroacetate (27 mg, 0.043 mmol, 43%) as a white solid TFA salt. |

ESI MS 400.5 (M+H)"; "THNMR (400 MHz, CD;0D) & 6.72 (d, 2H, J= 2.0 Hz), 6.59 (t,
1H, J=2.0 Hz), 5.5§ (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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ESI MS 422.2 (M+H)+; 'H NMR (400 MHz, CD30D) 6 8.00 (d, IH, J= 2.0
Hz), 7.76 (dd, J, = 8.4 Hz, J2 =2.0 Hz), 7.65 (d, 1H, J= 8.4 Hz), 6.01 (s,
WQARINSNZBIM, 1H), 4.00 (m, 1H), 5 3.26 (s, 6H), 2.34 (s, 3H), AICIBHR@E/006582
(m, 8H). Example 60 4-Cyano-N-[cis-4-(2-dimethylamino-6-methyl-pyrim
id i n-4-ylamino)-cyclohexyl]- benzggide trifluoroacetate 10 Using the
procedure of Step D of Example 59, the title compound was obtained (11
Exgp@lo33 mmol, 29%). ESI MS 379.2 (M+H)+ ;'H NMR (400 MHz,
CD30D) 5 7.97 (d, 2H, J= 8.0 Hz), 7.86 (d, 2H, J= 8.4 Hz), 6.01 (s, 1H),
N lsis-thi>-Brgmo chenmylapinol cyclobexyliy 29V cerimathyl- pprimigingr,68H).
d’%ls Eu)l(eaf} -It%ﬁ%or a.etate
-Téls- & |met?1y amino-6-methyl-pyrimidin-4-ylamino)-cyclohexyll-3,4-d
iethoxyrsbgnzapisedi bear Rlaie PSS ¥RANRE compound was obtained
cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-1-amino- 2 0
(yodgheRah e, 7y 0a®80vhirmal)idn 0.5 mL DMF were added
3,4-diethoxy-benzoic acid (16.0'mg, 0.076 mmol), pyridine (9.7 uL, 0.12

EShMS UAd LD ¢35 FMR (49096 GBHO BT &8 i SHDaTh &R 6. Wee/ = 8.0
{re. ernj : ixture. Th
pey Ua R Bkl Wi DAt ol e Vel v P

z(zsqy,rml)wqmm%fﬁmamylr@gtiﬂgiglm;,éhyj)a}mino)-cyclohexyl]'-s,4-diethoxy-
benzamide 25 trifluoroacetate (11 mg, 0.020 mmol, 26%) as a TFA salt.
ESI MS 442.4 (M+H)+; 'H NMR (400 MHz, CD30D) 5 7.47-7.44 (m, 2H),
7.02-7.00 (m, 1H), 6.01 (s, IH), 4.23 (m, 1H); 4.15 (q, 4H, J= 7.0 Hz), 4.00

Examplo 34 o6 (s, 3H), 2.34 (s, 3H), 1.99-1.81 (m, 8H), 1.45 (t, 6H, J= 7.2

' li-:ll%)sr;{- _%%?ﬁ?g?ﬂgﬁl%bP&Ié#g@?é{%%??% an]i%ﬁ)?_%))fffl g ne]lr?yﬁ%?(igmethoxy-

dimethylamino-6-methyl-pyrimi
phsnyDyateh exifirdrofitiantebenzamide trifluoroacetate Using the procedure

of Step A of Example 61, the title compound was obtained
To a solution of N-(cis-4-amino-cyclohexyl)-2,N°, N’ -trimethyl-pyrimidine-4,6-
diamine (24.9 mg, 0.1 mmol) in 0.5 mL DMSO was added 3-methoxypheny] isocyanate
(11.8 uL, 0.09 mmol). The mixture wa.s stirred at room temperature overnight and then 0.5
- 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, 0.037 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
(s, 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-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclbhexyl]—urea trifluoroacetate -

Using the procedure of Step A of Example 54, the title compound was obtained



5 (12 mg, 0.023 mmol, 30%). ESI MS 406.4 (M+H)"; 'H NMR (400 MHz,
CD30D) S 7.71 (s, 1H), 7.57-7.53 (m, 1 H), 7.45-7.42 (m, 1H), 6.00 (s,
WORYOF @33N, 1H), 4.00 (m, 1H), 3.26 (s, 61-1), 2.34 (s, 3H), 1PEI/IPBAOEMNY6582
8H). 10 Example 63
N-[cis-4-(2-Dimethylamino-5-methyl;pyrimidin-4-ylamino)-cyclohexyll-3,5-
dimethoxy-benzamide trifluoroacetate Step A: Synthesis of
(@B (208l ormd- AV th k- pyrhinddislid-ylamino)-cyclohexyll- carbamic acid
tert-butyl ester. 15 To a solution of 2,4-dichloro-5-rnethylpyrimidine (1.0 g,
B AREHIL: 2 HVS R MO ATRIEPDIE AT 84, DROrrtroH0 (m,

d cjs: (4-aminpscyclohexyl)scarbamic . agid tert-butyl ester (1.45 g, 6.75
o e oAt PN\ D S GeATt) S GechE oy 4,
womimsitgs.aihe solvent was evaporated and the material subjected to
chromatography (0-70% ethyl acetate in hexanes) to yield
cis-[4-(2-chloro-5 20 methyl- pyrimidin-4-ylaminc)-cyclohexyl]-carbamic
acid tert-butyl ester (1.7 g, 4.86 mmol, 79%) as a white solid. ESI MS
Epmpla#®H):'H NMR (400 MHz, CD30D) 6 7.76 (s, 1H), 4.12 (m, 11-1),

. S, 3H), 1,82-1 70 (m, 8H), 1.48 (s, 9H), Step B:
%?r%ﬁ%@éﬂ)ﬂf)icﬁél%@j‘dﬁgﬁf/ it ?ﬁ%ﬁh‘%ﬁ%ﬁﬁﬁ% '.%f):yraﬁei?ﬁlswéﬂ-
asinhepzsaaawinAsshietdautyl ester. To a solution
cis-[4-(2-chloro-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]- carbamic acid
Sten-BeiSaabesis(ef 6ig[©(031diflnotp ihcdmwplath propacbihven-addastic acid
dimethylamine (1.47 mL, 0.0029 mol) and DIEA (511 uL, 0.0029 mol). The
REERURENGHETWO 211115 /119 5 3 5 7 PCTIJP2111151006582 153 heated

in a mi ; ' ! for 1 hour. The reaction wa
B L R e R S e

repeated 2 more times (1.5 g total materia

0voedenpopie CHLOE @Solva) wasdes@paralesiant, hexnalasial sRIREIRIWES
chromatography (2-4 % 2M NH3 in MeOH / CHZCI2) to yield

cepiethomagiisrcbrtiand Ad-9ifverahrppsheldimide (1mihop 815 mol) was slowly
BRI S on st ad e e
whklihéh £3rdBntiditll $h8he resulting oil subjected to chrorhatography (0-70 % ethyl
acetate in hexanes). Upon evaporation of solvents, a precipitate craghed out which was
filtered and washed with 70% cold ether 1n hexanes to yield cis-[4-(3,4-difluoro-
benzoyiamino)—cyclohexyl]-carb'arr;ic acid tert-butyl ester (4.4 g, 0.012 mol, 89%) as a
white solid.

ESI355.4 M+H"; IH NMR (400 MHz, CD;0D) 7.78-7.72 (m, 1H), 7.68-7.64 (m, 1H),
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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(m, 1H), 3.09 (s, 6H), 1.94 (s, 3H), 1.83-1.70 (m, 8H), 1.48 (s, 9H). Step

C: Synthesis of
Wenes/(25di¥hethylamino-5-methyl-pyrimidin-4-ylamino)-1-amin@€T/JP2005/006582

cyclohexane. 10 To a solution of

cis-[4-(2-dimethylamino-5-methyl-gyrimidin-4-ylamino)-

cyclohexyl]-carbamic acid tert-butyl ester (1.3 g, 0.0037 mol) in 10 mL

OHZCIR extreciiddeding BA (A7 indicathf)0 7Ehamj)edisdagal wis bavkasxaticied

at room temperature for 4 hours (or until the reaction was complete as

RitG S e 21hb ezl Lyiverembia dped st YeS Andthsonssnttai
' issoived i L CH2C12.Th ic layer w ith
D e S e S £ AR A S

whas ssifirmed to remain basic during the extraction using pH paper
indicator). The aqueous layer was back extracted twice with CHZCIZ and
EfE25ghNcHEyE F YRS Eicd )M GI O &, AR/ coh8 S Atesh- 188 (m,
ield cis-4- 2-dimeth_ylamino-S-methyI- grimidin-4-?llamino -1-amino- ]
li%%ﬁg'ga b 8Dy -6%035 @Hol,}ﬁs%g) d81alWhifelddm 150 E81-1485 £m025D),
1(%fﬁg6'(;]l;| IR (400 MHz, CD30D) 6 7.53 (s, 1H), 4.17 (m, 1H), 3.09 (s,
6H), 2.94 (m, 1H), 1.96 (s, 3H), 1.86-1.71 (m, 6H), 1.62-1.59 (m, 2H). Step
Spynsyasiesi b s M elonriv e MRy RN PHATISI-S rIRmiH0)-
cyclohexyl]-3,5-dimethoxy-benzamide trifluoroacetate. To a solution of
cyRlobepiidarttiflneninbeBzameide/|-pyrimidin-4-ylamino)-1-amino- 25
cyclohigxane &ﬁgmm? 0.080 mmol) in 0.5 mL DMF were added pyridine

o T B e e BB .88 (oL T
A6 PG RGHADITIEW B VRS &9r,cﬁgoﬁva%wigﬁmﬂ%ﬁ,?&cg%m&ﬁ.s,4-

DNISO was added to the mixture, The compound was then ject' to
dififrocitarabideres .4 @i D. tomytialt). NFfei st (e diaraHay rsniioba W Qrowave at
2005/095357 PCT/JP2005/006582 154

e thfPp3Rimieres - Jibsraeion istesyRacaolid rad esnpanirntedraid he

IR B
(8chidro 2RI BRI i indiiR-4-Tithifb R &y Rhd) 114 AR ofbide - BRilE (37
6H), 3.23 (s, S 6H), 2.32 (s, 3H), 2.10-1.82 (m, 8H). Example 64

g2 A0 RhiemelNP8i-as-(Zelmlethylhmino-5-methyl-pyrini id
é&%&%‘%ﬂ‘.@%ﬁ&%&}% X (400 MEZ, CD10D) 5 8.23 (m, 1H), 7.81-7.76 (m, 16D,
7.72-7.68 (m, lHj, 7.43-7.36 (m, 1H), 6.27 (s, 1H), 4.17 (m, 1H), 4.00 (m, 1H), 2.51 (s,
3H), 1.94-1.79 (m, 8H).

.Step D: Synthesis of N—[cis-4-(6-dimethylamino-Z-methylsulfanyl-pyrimidin-4-
ylamino)-cyclohexyl]-3,4-difluoro-benzamide triﬂuoroacetat'e.

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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benzamide trifluoroacetate 10 Using the procedure of Step D of Example
63, the title compound was obtained (15 mg, 0.028 mmol, 37%). ESI MS

WOI2RS09BsF)'; 'H NMR (400 MHz, CD30D) 5 8.24 (m, 1H), 8.02HPA045/066582

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 (gy #H), 3.23 (s, 6H), 2.10 (s, 3H),
2.00-1.82 (m, 81-1). 15 Example 65 N-[cis-4-(2-Dim
Tdtyrinino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,4-diethoxy- .
' ifluoroacetate To a solution of
F S A M O R S N8 .8 076 (m, 10,
79SIBeRANELP9 1% 05080 Qi Al PME wiere added
3,4-diet§gxy-t£nzoic acclig]’( :OQ%%?SO?@%4mm’\€%,\II\§jﬁé%%e @JIIHL3 0l
6EDyMb6 endHATIZ-(3BGrngHY.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-din'1e ylamiho-5-methyl-pyrimidin-4-ylamino)-cyclohe cyl]-3,4-diethoxy-
EMPafilde 25 trifluoroacetate (12 mg, 0.022 mmol, 28%) as a TFA salt.
i ML At St M- AMEB 409 MHZ, CD3OD) S 7.49-7.46 (m, 3H),
Agl.oz (dajslH, J :%aa.o Hz) 431 r%,ﬁly AY 26‘:’(5?’?&1‘,}1&%?0%‘5‘,’"4’? §Amide
thiflu@rdidcéeateH), 2.10 (s, 3H), 2.01-1.81 (m, 8H), 1.46 (t, 6H, J= 7.0 Hz).

WO 2005/095357 PCT/JP2005/006582 155 Example 66
3-ChldbaNofution qb dnsiettsenyinoidinme th lng/ nh inimod) yadFino)Jdyclahe

-5 fluorq-b mide triflyoroacetate Using the procedure of Step A of
B A P aBi  e OBIBBT i, S oorhemehmice

 £r3R%le S EMBAOS 2N H) o T .%99%%99&9%%%%@% s, 1H),

7.59-7.56 (m, 1H), 7.48 (s, 1H), 7.46-7.43 (m, 1H), 4.31 (m, .10 (m,
mit)wavR Y $76) f&t. 1D inBes), TABaktBh fiiktia wakQErarapaiRs DIEA (35

uL, 0.2 mmol) and dimethylamine (150 uL, 0.3 mmol) were added. 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-pyrimidin-4-ylamino)- |
cyclohexyl]-3,4-difluoro-benzamide triﬂl;oroacetate (11.7 mg, 0.024 mmol, 24%) as a
TFA salt. |

ESIMS .376.3 (M+H)"; 'THNMR (400 MHz, CD;0D) & 8.27 (m, 1H), 8.18 (s, LH), 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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N- [cis-4-(6-D imethylamino-2-methyl-pyrimidi n-4-ylamino)-cyclohexyl
methyl]-3,5- bis-trifluoromethyl-benzamide trifluoroacetate Step A:

WES00§esI8Sof cis-(4-amino-cyclohexylmethyl)-carbamic acid b@QZYIRXO0S006582

To a solution of cis-(4-aminomethyl-cyclohexyl)-carbamic acid tert-butyl
ester (25 15 g, 0.11 mol) in CH2G|Z {300 mL) was added DIEA (22.9 mL,
0.13 mol). The mixture was cooled on an ice bath and benzyl
aghifopofermatté70l CFanls MibBtesolThwasasiowlyizeeslas ThsahixdiieVBEEA
removed from_ the ice bath and stirred overnight. The solvent was

(TR ot Rmeltans dimpethilaednatAg0oi ofs3 SNnad) ek edrladi 2Bl misture was
o ted HCI (75 was. slowly added to the mixture with stirring.
e I T Wt 5 S T e o
coMasteimavnd !ﬁ’e\(@ﬁﬂﬁn@&l mgrmcﬁswﬁgmjﬁ%q L W%ﬂ%%ﬁ% prep
water (2 L) was added to dissolve the resulting HCI salt precipitate, which
LGS teeyiatddéchyedi® withethplansid difionc tifyh moincdintrasdshitlapty dohetign-
The_aqueous layer was extracted 3 times with ethyl acetate (1 Q. The

3 S merebereniletElicmrrsttciad sieOMeismmolptyocs eckiinselt to

iala:Cisi{ 4-aminQ-C C i id he ster.(24.5
T oL A B CHEL s R RARS Thoo -
7R, DMSD796) A (m36H)22.4207 36 md 198, 6.1024)12609 .06 d, 81 Hze (s,
2H), 2.81 (m, 1 H), 143-1.34 (m, 8H). Step B: Synthesis of
6k)s 24 Gaschibr G-02m B ¢inp§Hnidin-4-ylarnino) WO 2005/095357
PCT/JP2005/006582 156 cyclohexylmethyl]-carbamic acid benzyl ester.
To a solution.of 4,6-dichloro-2-methyl-pyrimidine (1.0 g, 6.1 mmol) in 2 mL
ELas@P3yol were added DIEA (1.6 mL, 9.2 mmol) and
cis-(4-amino-cyclohexylmethyl)- carbamic acid benzyl ester (1.8 g, 6.7

3 sBich) lorheVhiitur2vdin S RIRGl iWo 3 HicnDMpyeihi g PRam el e Hexi |-

20 minutes. The reaction was repeated 2 more times (3 g total material)

bepzampide trifluprpassiatiees were pooled. The solvent was evaporated and

S P Ll S I A

xanes) to yield cis+[4

cablanacZinetlviridin-4-ylamino)-cyclohexylmethyl]-carbamic acid
benzyl ester (6.5 g, 0.017 mol, 91 %) as a white solid. 10 ESI MS We 3

89.2 (Resasplutiph AR O Az nCOGAB) iiidir8E37/ 26 0(0235ht)l) & BD (sl

1H), 5.09 8,3 ,.4.89 ém 1H), 3.10 (t,J= 6.0 Hz, 21-1), 2.46 SS, SH?,
meit_ %%’?r A )DIEA 5.89 mL, 0.034 mmol) and cis-(4-amino-cyclohexyl)-
carbamic acid fers-butyl ester (5.3 g, 0.025 mol). The mixture was refluxed overnight,
cooled, and concentrated. The resulting oil was subjected to chromatography (0-100%
ethyl acetate in hexanes) to yield cis-[4-(2-chloro-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-carbamic acid tert-butyl ester (5.1 g, 0.015 mol, 66%) as a white solid.

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, 9H).

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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1.66-1.60 (m, 4H), 1.30-1.22 (m, 2H). Step C: Synthesis of

cis-[4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
W@ peisessamethyl]-carbamic acid benzyl ester. 15 To a solutidC®fIP2005/006582

cis-[4-(6-chloro-2-methyl-pyrimidin-4-ylamino)-

cyclohexylmethyl]-carbamic acid henzyl ester (0.5 g, 1.3 mmol) in 2 mL

2-propanol were added DIEA (224 uL, 1.3 mmol) and dimethylamine (1.3

heatkd #h @ minrolyavdeyntitiner avdRlicaed iarnitkowmvesyaiiesizied atmore
170 C for 30 minutes. The reaction was repeated 7 more times (8g total

timesiSraiytaliansirsiab anddberriaetivasnigsres Vs R kG alipst was
‘evaporated and the material subjected to chromatagr, -100% ethyl
o e e RS Gt SRR in
cﬁéd%%%)etfa3@:@@%‘&%4@1}}1%‘#}{%%@{9& yrimidin-4-ylamino)-cyclohexyl]-

methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-carbamic acid benzyl eSter
cafBathi, £i6 texmbi@43er 3. 28v000630khd], ES1YIS avdidOBzd(M+H)',

'HNMR (400 MHz, CDC13) S 7.6-7.26 (m, 5H), 5.10 (s, IH), 255.09 (s,
ESLYIS 308 3ViHY) '3 BONMR1#00 Y16, D01, 2548 (8, Bith) 308 (m 18D, (hrd4

2H .65-1. , , 1. A2- 2H). Step D: thesis of
(r%’i%m’-]gﬁg%ir?c?lnsfghl%y%@hé§ﬁ§%fﬁ%%e't %p%?nidine- '
sthPedispinesiViR ANQTNIRIGT TP ARIRNE P8 RidALTRada ilon of
cis-[4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
agjwlatyelopeneaiiey|]-carbamic acid benzyl ester (3.8 g, 9.6 mmol) in EtOH
(100 mL) was  added 10% Pd/C (380 mg). The reaction mixture was

stirred %t FbHARAfsévatde ﬁm@yéﬁ?i%?g?mwfél‘@%ﬁ’yﬁnﬁbﬁs. The
c@é@ﬁm‘éﬁg 1€ %ﬁ%e@@u%’?gstgpﬁ.@e, g6y %&%Qﬁ@%;ﬁ?ﬁr‘w&aﬂh‘&d

of celite’with ethyl acetate. The solvent"was concentrate

TRAAEH2IAE SUB IR TR.C A REE 3RY(2 fobn 2hpiradiie Meblfs (or
CHZCI,) to yield 4
ungibthe-eretienvasetnybieyehstiedsait byNNCrirhbetoytpaprintiginievas eveliaraierbofl

S o A A S A B M
301 dEa @iﬁ}e%\]%él(ﬁ( 5"/)N%ﬁéd§ (a%'éoﬂntﬁﬁr l%ga&mowlysgt@gs%énﬁrmed to
Synthesis ofN-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

recydidisicydnriip yhe 3 8ri sieni isinpopHethydrbsdizaond Tdfigocoaciatevas back
extracted twice with CH,Cl, and the orga;xic layers combined, dried over MgSQO,, and
concellltrated to yield cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-1-amino-
cyclohexane (1.3 g, 0.0052 mol, 83%) as a white solid.
ESIMS 250.2 (M+H)"; '"HNMR (400 MHz, CD;0D) & 5.70 (s, 1H), 4.00 (m, 1H), 3.11 (s,
6H), 2.84 (m, 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: Synthesis of 3,4-dichloro-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-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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To a solution of
cis-N-(4-aminomethyl-cyclohexyl)-2,N,N-trimethyl-pyrimidine- 4,6-diamine
W@280519p585210 mmol) in 0.5 mL DMF were added pyridine (12. PCLJERAEG/066582
mmol) and 3,5-bis(trifluoromethyl)benzoyl chloride (18.1 uL, 0.10 mmol).
The reaction mixture was stirred-pygrnight and then 0.5 mL of DMSO was
added to the mixture. The compound was then subject to purification by
diprethy la@M& Goryetig Idyidiaidi{ 8- ylmmddhdarivhes34]-benzamide trifluoroacetate
‘methyl-pyritnidin-4-ylamino)-cyclohexylmethyl]-3,5-bis-
(1fimsoddemprbetzdandeiifidioacetate (11.9 mg, 0.019 mmol, 19%) as

vhit lj A m/e 5 (MxH)+; :H NN 0

e S L R s T i G w0 T e

S HR43143( 93 64, He524d) 18,208,400, 9.8 (65185 4.23- 80 146 @l m,
11.54-1.462((m, ZH?ZS gidgr)nple 68 N%%A-(G-(Dimel{lr};/%rgg }6 % ke

3.Red 2 ap thyH G 3i)dire 8-y 18h(mpiEycl ohexylmethyl]-4-
trifluoromethoxy-benzamide trifluoroacetate Using the procedure of Step E
of Example 67, the title compound was obtained WO 211115/1195357

EﬁCTHgPéllllS /006582 158 (18.7 mg, 0.033 mmol, 33%) as a white
o) |8.-E6 | MS m/e 452.2 (M+H)+; 'H NMR (400 MHz, CD30D) S 8.65 (m,

4-Oshind-A6 6412 Uit ety 121 g-6:n @ p§ i 3. PRk byLly Sréieedpy L H),
3.39 (t, J= 6.4 Hz), 3.19 (s, 6H), 2.48 (s, 3H), 1.88-1.75 (m, 6H),

bepg@nidd triftuoppayetrexamples 69-72 Compounds 69 to 72 were prepared
in a similar manner as described in Example "48 using the appropriate

carbd3N8 BeigrarrduniSiendhaltiarel: Sudpeitls sompataespisped

(1@9@%&@%&;‘1 %%97 were prepared in a similar manner as described in
Example 50 using the appropriate acid chloride and amine intermediate of

ESStefs A79BxamnHEs 'HORIUED(460 Mrapopndp)8.90 (Wl ORyere noans) edend
similar manner as described in Example 52 using the appropriate

| 2}&Id€n%lg@n@‘&rﬁ?nﬁ%térﬁ%éma@bﬂ%ﬁ%}H)> 3.26 (s, 6H), 2.34 (s, 3H), 1.99-

1.82 (m, 8H).

Example 61
" 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 puriﬁcatioﬁ 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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Examples 111-113 Compounds 111 to 113 were prepared in a similar
manner as described in 20 Example 54 using the appropriate.isocyanate

W3PS Iintermediate of Step A. Examples 114-117 CompBOhidB2003100s582

117 were prepared in a similar manner as described in Example 48 using
the appropriate carboxylic acid apd amine intermediate of Step D. 25
Examples 118-125 Compounds 118 to 125 were prepared in a similar
Exampheé2as described in Example 63 using the appropriate acid chloride
and amine intermediate of Step D. WO 2005/095357 PCT/JP2005/006582
3-ehdppac Nrleitat @2t meth i Orig et Yooy imidindrglpmipalsyciahexsibdar
ﬁmgqggﬁz%smgﬁs&ﬂped in Example 65.using the appropriate carboxylic acid

and amine intermeadiate o tep A. 5 Examples 134-140 Compounds 134

to 1493 PpeRAARE b 8P RIS FRANPR62SEL AL B6H IDuf @R BIRARd

using the appropriate acid chloride and amine intermediate of Step D.
(1Eran083 bl 340 Compounds 141 to 148 were prepared in a similar

manner as described in Example 61 using the appropriate carboxylic acid

ESMS S %ﬂ@néoﬁ% S‘&OpMHZE d 174 i%f’@oﬁ*ﬁ?oﬂﬁ%i §mAdlio
T oo o e o S5 2P

1.8003/08935%.PCT/IP2005/006582 160 Ex. No. com ounil name MS 69
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-3,4-diethoxy-benzamide 442.4 (M+H) 70
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-

Exampf&%y1-3-ethoxy-benzamide 398.2 (M+H) :

" N-[cis-4-(2-Dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-3,5-

dimethoxy-benzamide trifluoroacetate
Step A: Synthesis of cis—[4-(2-chloro-5—methyl—pyrimidin-4-ylamino)-cyclohexyl]-
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
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71 N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 442.2 (M+H)
cyclohexyl]-3,5-diethoxy-benzamide 72
WORPORU45867Dimethylamino-2-methyl-pyrimidin-4-ylamino)- ~ PCT/JP2005/006582
cyclohexyl]-3-isopropoxy-benzamide 412.4 (M+H) 73
3-Bromo-N-[cis-4-(6-dimethylaminpsZ-methyl-pyrimidin-4-ylamino)
cyclohexyl]-4-fluoro-benzamide 450.2 (M+H)
Regiflin Pomierntvone- BafthiesizetGudintSthiitanhing:2 - et e iymi mad irepbatéd 2 more
Iamln(r)g lohexyl]-benzamide 420.2 (M+H)
mehidro et fRiaBtitne g At BB YsriRAeteda Shasalvsyt we

gM"'('ﬁQteﬁ%f% %SQ E%%ﬁmﬁﬁ ?X& gec@l%am;%?phy f’a% %M{ F\IH in e&%/

hloro N amino-2- pyri

Gvizav) ¥oyeyalerheaytl- -G RRBRZAM B8y Hyrimidin-4-ylamino)-
3-Difluoromethoxy-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-

WSWQWLEWMXW%MMU@MQO 3 @18:P)37 mol, 85 %) as a white solid.-
3-Chloro-N- [CIS -4-(6- glm lamino-2-methyl-pyrimidin- 4 amlno 78

’é%%‘ﬁe%&ﬂ]%%&‘ﬁwﬁeﬂ 0 M7 Q@RS 7.53 (s, 1 5, 213 (m 1H), 3.63
GPIA Sy (e %Bfé(?ﬂ oty 3mioey (RE B PUAICy viamino)- 432.2)

g cyclohexyl]-bénzamide

Blefeis:ShdRinaiylamnaidrn iy iRy ity AHSN-4 Yaéhiild)-158nino-

cyclohexyl]-3,5-dimethoxy-benzamide:
gydobesansco-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- 81

Z"’é@!‘ T %@%ﬁéﬁigﬁéﬁﬁsﬁmww gy

f n 1Y m »Cl, was adde
R-ois @‘7‘{ APeRERMIRGA S (M Hﬁ)l 0.0037 mol)in 10 mL, CH;Cl, was added

6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
Thalghexy-4orneThaxolybahzaoten384s AtiivedH} room temperature for 4 hours (or
3-Cyano-N-[cis-4-(6-dimethylamino-2-methyl- Eyl‘lmldln -4-ylamino) 84

w& gﬁéiwl%wzéﬁ%glgqgszww TLC). The excess solvent was evaporated off

%rg € resn(a{ ngy C{r Isas4 ASSVaE 1Irt1-| ﬂ? H}Br?f—%@eﬂfl%l %Ygrlirrrllllcg ngfr \ﬂgsze%gvlecﬁ \Lith

amino exylj- enzaml

M{ﬁlﬁoﬁa(ﬁrlD&EMbﬁQEQWWZHD@UXM&M%H@M&%&%M@)&W&MKM& to
‘remain basic during the extractjon using pH paper indicator). The aﬁueous layer was back
extracted twice with CH,Cl, and the orgénic layers combined, dried over MgSQO,, 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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cyclohexyl]-3-methoxy-benzamide
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 386.2 (M+H)
W@7065088Kyl]-4-fluoro-3-methyl-benzamide PCT/JP2005/006582
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 440.4 (M+H)
88 cyclohexyl]-3-fluoro-5-trifluoromeghyl-benzamide
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 372.2 (M+H)
IB@tluglcl@hexyl1n44fbdmmbh¢mmmIW@m&ﬂi&%%ﬂMﬂﬂﬂO&%%ﬁﬁa4
161 Es, No. com ound name Ms -

%%?&%%Wréﬁ«baﬂﬂﬁgtﬁﬁhmo 2-methyl-pyrimidin-4-ylamino)- 446.2
I%\IMES?SP’E%(% meﬁyﬁ%&%@@ﬁﬁﬁ bynr’?gﬁw A{S ’qorg'?ingp 58%; &s (WHK'” C

wcongaylzy- wore; 4enethylshezamidg, 1H? 4.10 (m, 1H), 3.85 (s, 6, 3.23 G
4-Chloro-N-[cis-4-(6-dimethylamino-2-methy pyr|m|d|n -4- ylamlno) 88.4
(s 213295 3501 GHEXYBDenBtide
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 372.2 (M+H)
93 cyclohexyl]-3-fluoro-benzamide .

]}1@&3 Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 438.4 (M+H) 94
cyclo exyl]-3-trifluoromethoxy-benzamide N-[cis-4-(6-D

IppBRHRFT-{imeby inktnpigitnfr- B awe i Pl p AR diNL 4 )a fino)-cyclohexyl]-
cyclohexyl]-3-ethyl-benzamide
@Bﬂmﬂﬁmwmethylammo 2-methyl-pyrimidin-4-ylamino)- 432.3

M+H lohexyl]-b id
f\l [CIS) C[ﬁfﬁgéixy] Iﬁgg%%gﬁﬁwﬂﬁla%ﬂtheﬁmﬁ?&P%ﬁ Y phigined

9 rggctp(lj@(gﬂngrt@f}ygromethyl -benzamide
N-[cis-4-(6-Dimethylamino-2-methyl- pyrimidin-4-ylamino)- 440.6 (M+H)

mm&ma(m&-ﬂudmm&uwmmmmm(m 1H), 8.02 (d, 1H, J=2.0
- 3-Chloro-N-[c L@ s-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylam ino) 99 ‘
e bR Gh-DenbariddBag 5 20 Ha) 7.67 (d, 1H, J= 8.4 Hz), 7.48 (s, 1H), 4.31 (m,

LIS ety Aning 21 Y Rl oY @gino)

Example 65
N—[cis-4-(2-Dimethylamino-S-methyl-p);rimidin-4-ylamino)-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
triﬂuoroapetate (12 mg, 0.022 mmol, 28%) as a TFA salt.
ESIMS 442.4 (M+H)"; "HNMR (400 MHz, CD;OD) § 7.49-7.46 (m,3H),7.02(d, 1H,J
= 8.0 Hz), 4.31 (m, 1H), 4.16 (q, 4H, J= 7.0 Hz), 4.10 (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).



100 cyclohexyl]-4-fluoro-3-trifluoromethyl-benzamide 440.6 (M+H) 101
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 390.2 (M+H)
W@ ReisHes3aT-3,4-difluoro-benzamide 102 PCT/JP2005/006582
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Acfésﬁ.fz&:iﬂmeeﬂﬁanﬁm:%-Jﬁigrfbs(ﬁanﬂ

3-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)- 406.3
(M+H) cyclohexyl]-4-fluoro-benzamide 103
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 438.1 (M+H)
Eyaiop§f]-4-trifluoromethoxy-benzamide 104
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 368.3 (M+H)
& ?f@;é’n[Q{Srﬂéﬂﬁilﬁ@ﬁy%i&g—i—wthyl—pyrimidin—4—ylamino)—cyclohexyl]-5-
\-[cis+4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 368.2 (M+H)
A R
N-{cis i BaR S R OYERUTIAS GAREUDRIPARA AN btEed
cyc lohexyl]-4-trifluoromethyl-benzamide
@ 2r12if1623-entd0Y3)dioxole-5-carboxylic acid [cis-4-(6 107
dimethylamino-2-mequl-[§/¥rimidin-4-y|amino)-cyclohexyl]-amide 434.1
](Eﬁ +M|§ 4:[)@8'2 (M+H)"; 'HNMR (400 MHz, CD;0D) 8/7.73 (s, 1 H), 7.59-7.56 (m, 1H),

; -2-yimethyl)-amingl-cyclohexyl}-2.N'.N'-grimethyl- 379.4
’7(\'@{_355) ﬁéﬁﬁﬂ%‘%@ﬁ%ﬁ@@ Ay, YRQRed N O S s
209.NsT imegnyl-N'-[cis-4-(3-trifluoromethoxy-benzylamino)- 424.2 (M+H)
cyclohexyl]-pyrim idi ne-4,6-diamine 110
N-[cis-4-(3,4-Difluoro-benzylamino)-cyclohexyl]-2,N',N'-trimethyl- 376.6
§N|+H! pyrimidin-4,6-diamine WO 2005/095357 PCT/JP2005/006582

- No..compound name MS 111
imeihylaming-2-methyl

pyrimidin-4-ylamino)-cyclohexyl]-ttea 4“2%?4_ I\E/?lg]ﬁ%%clz’éq&w’yylmethyu_s’5'
blsia-ih{or biitatiyiybanrnaide fiEllyFdqaxeEielin-4-ylam irk o)-cyclohexyl]-
3-(2-ethoxy-phenyl)-urea 413.5 (M+H) 113°
Stem ABcYrafhsrin pheini-aniae-cygohsrrbmethabrpasbamircaojd benmliester.

S B e oty ottt eser 25
gNLtHol) in CH,CI, (300 mL) was added DIEA (22.9 mL, 0.13 mol). The mixture was
cooled on an ice bath and benzyl chloroformate (17.3 mL, 0.12 molj was slowly added.
The mixture was removed from the ice be;th and stirred overnight. The solventr was
removed in vacuo and the resulting oil dissolved in MeOH (250 mL). Concentrated HCI

(75 mL) was slowly added to the mixture 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 5asic 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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ylamino)-cyclohexyl]-benzamide 115
3-Bromo-4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- 466.2
W@ 9§8amino)-cyclohexyl]-benzamide 116 PCT/JP2005/006582
4-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-3-trifluoromethyl-benzagyde 456.2 (M+H) 117
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[cis-4-(6-dimethylaanino-2-methyl
chielieliexylivizdhyoiatoimieacid JRivytiestev.acetamide 520.2 (Ivi+H) PYr 118
N-[cis-4-(2-Dimethylamino-5-methyl-pyrimidin-4-ylamino)- 384.2 (M+H
CyC|0Hré}@,ﬁ_%lyﬁlfgl[Hgﬁﬁg&%mﬁj@q&gl—pyrlmldme (1.0 g, 6.1 mmol) in 2 mL 2-
-[eisrd-(2-Dj Io-5rmethyl-pyrimidin-4-ylaming)-, 422. +
pgé/%%%g;’(% _%%%%% @t%y _E;;% é){r%}B afﬁl(fzs-él-)émmo-c clo exy%rxqg{h}ll_f}-
ci¥bleific4did- Bimgtharamise; T mathyy PYHEN] R WasHBRd in a microwave
cyclohexyl]-3,5-bis-trifluoromethyl-benzamide 490.4 (M+H)
synthadifhsatol b &t 29 dinutte- Stoartokighcasicieised Pniidd times (3 g total

dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide 434.2
m(%ﬁ ? apg ghe reaction mixtures were pooled. The solvent was evaporated and the

-N-[cis-4-(2-di inos2smethyl-pyrimidin-4-ylamino)- 379
R AN SIS T ST
chiterB2rmethy/HpyFimidin-4yiaimnd)e) ddReyeihs Xy haniamid8e38S1 2ster (6.5

(M+H) N-[cis-4-(2-Dimethylamino-5-methyl-pyrimidin-4-ylamino)- 3 82.4
(A meb R el axyliis-wlid/l-benzamide 125 :

-[eis-4-(2:Dime mino-5-methyl-pyrimidin-4-ylarnino)-
B 7S AR SR RDAR ot S8 (S 258726 (. 5ED. 617
ByBsen@;NEsisr4deines Ay g mine: 3 Ipidingdsylaming);
iRk RS R ks bRt R M R
1 [@st 60 2adididiny B0xiina-aneihyl- 422.2 (M+H)
yrimidin-4-ylamino)-cyclohexyl]-amide 128 ,
SR BB plidsal tA otivaetiyilaming-Smeshnsyimidiar-slamirg)-
laming)-cyclohexyll-henzamide 129
°%|ME%-¥1- %%ﬁﬂ)eﬁﬁéﬁg%%gééi-meé‘[@ﬁ%%ﬁ'midin-4-ylamino)-. 398.2 (M+H)
To a solution of cis—[4—(6-»chIoro-2-methyl-pyrimidin—4-ylamino)-

cyclohexylmethyl]-carbamic acid benzyl ester (0.5 g, 1.3 mmol) in 2 mL Z-propanol were
added DIEA (224 uL, 1.3 mmol) and dim~ethylami'ne (1.3 mL, 2.6 mmol). The mixture
was heated in a microwave synthesizer at 170 °C for 30 minutes. The reaction was
repeated 7 more times (8g total material) and the reaction mixtures pooled. The solvent
was evaporated and the material subjected to chrorﬁatography (0-100% ethyl acetaté 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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cyclohexyl]-3-ethoxy-benzamide
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[cis-4-(2-dimethylamino-5-methyl- 130
WOoiptdia9a3ylamino)cYclohexY1]2 hYdroxYacetamide 520.4 (M€HJPRPOYS/006582
131 2-(4-Bromo-phenyl)-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-
462.2 (M+H) ylamino)-cyclohexyl]12;hydroxy-acetamide WO 211115 /119
5357 PCTIJP2111151006.S82 163 Ex. No. compound name ms 132
N -[cis-Bo sohiptiethgfainiliolEdinattiyllaynmtinsthytapina)in-4-ylamino)-
Ioh -3,5-diethoxy-benzamide 442.6 (M+H) 133
6%%‘-‘1& L-gapbapmics asidl hepmesienia e b5 AmeirnE PRt i HY) mIsgvas
0 lu zamid
aN -ggb f éﬁfgﬂgﬁlﬁyl gimﬁgg %%r({aﬁ?y?lpslrllrren s s st rgﬁd at. roo;n temperature under an
Hyg)ahrosplicpeetboky Hoanz amice, 884 Mptte whdPMoltdd Ard2Pmixture
imethylam ino-6-methyl-pyrimidin-4-ylam ino)
V@ybﬁﬁﬁbwlgl@tmwm&hwmmmemm (Mvidﬂt) wiS6oncentrated and the
cis-4- metéylamlno -6- methylé%yrlmldln amlno -

SRR A { G o yield
d
Ty ﬁ@ﬁfﬁ%ﬁ@%@%@ UL a%’y"écés R damipe (17 2 65

n{idbt %A B8 a white solid.
4-Chloro-N-[cis-4-(2- dlmethylamlno -6-methyl- pyr|m|d|n -4-ylamino)

E&é@w@%ﬁ%%ﬂe 35MRAHR) MBg DMSO) § 6.29 (m,1H), 5.33 (s, 1H),
S e A iy Y T PR 52 (M)
NS <idi J I -4-ylamimo)-
Scy%lohsgxyl]%i%geﬁ?wil ﬂgfglde%ﬁgrg\z/: Iijl-llﬁe dlawm din-4-ylamimo)

cmmmmﬂmﬂﬁsﬁmhymmmhy@mhﬂ:@ﬂﬂﬂﬁbfbﬁydwlno) 433.2
(M+H)_cyclohexyl]-nicotinamide 1 12 5-Bromo-furan-2-carboxylic acid

[cis-4-(2 AREHRAL o6 rrsmisamsytheifleley NG cytensthykptyramidiee-

4,%2cga§Mne|-&6 mg, 0.10 mmol) in 0.5 mL DMF were added pyridine (12.1 uL, 0.15

mmol) and 3,5-bis(trifluoromethyl)benzoyl chloride (18.1 uL, 0.110 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 puriﬁcatio;l by prep LCMS to yield N—tcis-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



5

10

143 3,5-Dibromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4- 510

(M+H) ylamino)-cyclohexyl]-benzamide 144
WORPER45837Dimethylaniino-6-methyl-pyrimidin-4-ylamino)- ~ PCT/JP2005/006582

cyclohexyl]-3-ethoxy-benzamide 398.2 (M+H) 145

2-(3,5-Bis-trifluoromethyl-phenyl)-N\sfgis-4-(2-dimethylamino-6-methyl

rimidin-4-Ylamino)cYclohexY1]2 hYdroxYacetamide 520.4 (M+H) PY 146

(B[4 6T piaely B3 ) ass 2d(dtelmvldthylamino-6-methyl-pyrimidin-4-
Iaminor%?YclohexYl 2 hydroxYacetamide 462.2 (M+H) Y 147

ERL RIS W AR M O R A Mot ORGP 1HD. 796 @, 7=9.4

e e ot 0= s 219 s 610

24 myclehexyiif- Buoroenzanide iy
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3-fluoro-4-trifluoromethyl-benzamide 454.2 (M+H) 150
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)

ExamBleefiitethy]-3-trifluoromethoxy-benzamide 452.2 (M+H) 151
N-[cis- -Dimet no-2-methyl-pyrimidin-4-ylamino)-, 398.2 (M+H
Cyclohg(éﬁ#”?%l]g%@n%% _%ree ez}égﬁril ?’ gilgngar Manner s descrlbeélntxgmple

48 vsitone-MyeipriateAbRe iy leeninaaiat itprdame R M mino)-

~ cyclohexylmethyl]-benzamide 402.2 (M+H) WO 2005/095357
PCT/JP2005/006582 164 Ex No. com ound name ms 153

' N-[cis-4-(6-Djmethylamino-2-methyl-pyrimidin-4-ylamino)- 436-2 (M+H)
EASRIBIE

cy 8 yl]-3-trifluoromethyl-benzamide 154
N-[Cis-¢4GgoimBtAY BT M-V IR ARG d:8pedMiH)

cyclohexylmethyl]-4-trifluoromethyl-benzam ide 155

ERbifgile-80(GsDirthetipydeomiiat enbthidridyrimi dinide yiasmnira)a: 382 M-+ H)

15

20

cyclohexylmethyl]-3-methyl-benzamide

Examples 108-110
Compounds 108 to 110 were prepared in a similar manner as described in

Example 52 using the appropriate aldehyde and-amine intermediate of Step A.

Examples 111-113
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.



156 N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 404 (M+H)
cyc lohexy]methyl]-3,5-difluoro-benzam ide 157
WORPOR045867Dimethylamino-2-methyl-pyrimidin-4-ylamino)- ~ PCT/JP2005/006582
cyclohexylmethyl]-3-ethyl-benzamide 396 _2 (M+H)
2,2-Difluoro-benzo[1,3]dioxole-5-gggpoxylic acid [cis-4-(6 158
dimethylamino-2-methyl-pyrimidin-4-ylamino)-eyclohexylmethyl]- 448 _2
Engmpiesda3ficdkd3159
N-[cis-4:(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
qyc|ohg§£§7l}%%‘{ﬂ ]%éﬂﬁéﬁé-ﬂ?mé’mwrs HE AR o enas fescriged in
Jeis-4-(6-Dimet ino-2-methyl-pyrimidin-4-ylamino)-, 386 2 (M+H)
LA S R S pRba oS X
[cis-4-(6-dimethylam ino-2-methyl-pyrimidin-4 161
ylamino)-cyclohexylmethyl]-benzamide 436_2 (M+H) 162
5 Exapplpsd M=[d8-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohix Imeth I]Ih-benzamide 446_2 (Ilvl+H) 163 o
N-[cis- f{%‘ﬂﬂ%‘é SRS WerR BERRALES MMy mARRRs s described in
[l-3.4-difluqr mide, 404 2. (M+H),. 164
T I T i AR A SO scp .
ylamino)-cyclohexylmethyl]-benzamide 436_2 (M+H) 165
3-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylaniino)- 420 )
Exympleetdhridthyi)-4-fluoro-benzamide -2 +H 166
N-[cis-4-(6-Dimethylamjng-2-methyl-pyrimidin-4-ylamino)- 400_2 (M+H)
cyclohé)?%?ﬁ?gfhﬁl]v-%ﬁ-%g}gﬁq?ﬁgfﬁw 2 A3{ilatygganer as described in
B89 Walgifrdaffrdi R 2o ey SRR daranipgl, 402
g b A b R
PCTIJP211115I006S82 165 Example 168
- _N-{cis-4-[(6-Amino-2-methylpyrimidin-4-yl)amino] cyclohexyl}-3,4,5-
Examples b&hI8Mide hydrochloride Step A: Synthesis of

N- (Cls_ééﬂmdﬂg@l ?J@qg %X') @éﬁe’ %fgggr%gn%bg glzn%rlg{'drgénner as described in

15 Example 67 using the appropriate acid chloride an.d amine intermediate of Step E.

10



5 To a solution of tert-butyl (cis-4-aminocyclohexyl)carbamate (44.3 g) in

DNIF (450 mL) were added 3,4,5-trifluorobenzoic acid (40.1 g), Et3N
W@E902/0a833HOBt-HZO (47.5 g), and EDC-HCI (43.6 g). The {XTiR2005906582

stirred at ambient temperature for 12 h. To the mixture was added water

(1 L) and the suspension was stifrgghat ambient temperature for 2

h. The

precipitate was collected by flltratlon washed with water and 10 hexane,

QD 2

x|

et T

oneo datou L. unoer req:la ﬁﬂ%’ﬁ&ﬁ? LU glve o pcut: UIUVVII )
Uy ||||_) was-ad

9. [S‘isblt‘%é’fi E‘Bﬁ&zféhﬂﬁgéiz(‘;gégy E /Tim ci’i:m' dﬁéhph mixture wa

)

«f%/dr

LTU S 1VI

sistig ed-+H)

ressure

Cllh> @IBJCI L 8‘[’9“818 uuuuuuuuuuuu

ue ﬁ’/zs
Prodsy R ﬂzaFHQegm,pm,q laver was extracted with

?Jl]l ?g dl&h concantratad-tndar radiicad n
%‘ﬁh@l@y@'@ﬁi%‘a}y&ﬂﬂmﬁbured into 1

Mog 2 (M+H)
PHC13

deitfréDimsiiamBmedehyrrimsidingayamiaglover MgSO

1p
exelolsy Holr-disthersdbang@iaideeduced pressure to give the titlel

filte

442 2 (MH+ED

NdgisdHETBngihylmiMR {860yl @Bie 13 18)imb)B8-1.91 (m,

%o

843%4 (M+H)

e Dheter!]-B Hpplopdxs- @ amideH), 6.15-6.27 (m, 1H), 7.35-7.5p

H)[ eSS bivtbENAfi 524 85 (Aiine thy HA0A6) St - iy yit lias 6 @hmino)-
-Cipciaylptafilpysibeninmddamine. 20 To a solution of

450.2 (M+H)

4,6 dichnrodrehekyy N Y RINE R RRANG. SIRBHY 197, SHaHRIe O
T 2 yasenas)Qy/Eihork)-wassadaed 28% aqueous NH3 (30 mL). The

T5.00)
R BE )

cyclohexyl]-4-fluoro-benzamide

Wals 4 60 R Cr A6 et TR A U R I S RLI yToTe|Te
Tén]g%mﬂ_ ) &{nggggglws coIIectgg? t?ﬁlltratlon washgd W||th402 (M+H)
Z- [J g}(ﬂ.{l&)d_ TTCL CITTE \.r UI-Iu- i ressuie LIIC e
éﬁffggi Zam/ % ﬁ@%ﬁ%a% é‘f“ﬁ 3¢0)5.2 (M+H)
62 \ﬁﬂ- { %jl’ !\ S vyn/=z 1 /I/I /I\II'_I.‘I 10004 anr :
’Synﬁieélsu ? ? 5’ ‘ 0 ny\ﬁg}mﬂ %’W ihyb%fﬂ&&%lohﬂxyﬂ)}z (M+H)
3.4 18 I OIS S8ISchloride \WQ 2005/095357
i - ; idin-4-ylamino)-
RCT %\}d%és( Bedmiganthy-pyrimidin-4-y 4022 (M
ofl 9}‘?&02‘3%%8?‘%%1’?%‘1@% 5-trifluorobenzamide (1.20 g) in BuOH ?2 )
oL | nRrsmerdbleis it chianiymsimstn-nyaimidis (530mRp- The .o o ooy
mixiexeobgariHentamige a microwave synthesizer at 220C for 30 mel . The( )
ﬁixtﬂr@w&(&iﬂm@dwhthlr@ﬂ@t@)dmymmm tbydatunaled aqueous 4146 (M+H)
atteddetii3fadiostiiaymnpasdextracted with 5 CHC13 (three {imes).
hg Léibihied-Nrjdnic(ymiaahic iec DuettivigS odidilivated, ‘
S-Ii ylamino)-cyclohexyl}-benzamide 4222 (M+H)
4-Cyano-N-[cis-4-(6-dimethylamino-2 -methyl-pyrimidin-4-ylamino)-
82 cyclohexyl]-benzamide 379.2 (M+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- g
' 83 cyclohexyl]-4-methoxy-benzamide 384.2 (M+H)
3-Cyano-N-[cis-4-(6-dimethylamino-2 —methyl-pyrimidin-4-ylamino)- -
84 cyclohexyl]-benzamide 379.2 (M+H)
3,5-Dichloro-N-[cis-4-(6-dimethylamiro-2-methyl-pyrimidin-4-
85 ylamino)-cyclohexyl}-benzamide 422.2 (M+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
86 cyclohexyl]-3-methoxy-benzamide 384.2 (Mr+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
87 cyclohexyl]-4-fluoro-3-methyl-benzamn ide 386.2 (M+H)
N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
88 cyclohexyl]-3-fluoro-5-trifluoromethyl ~-benzamide 440.4 (MHH)
%9 N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)- 372.2 (M+H)




concentrated under reduced pressure, and purified by medium-pressure
liquid chromatography (NH-silica gel, 20% to 80% EtOAc in hexane) to
WQRMHMIBSTo a solution of the above oil in EtOAc (10 mL) waRCadira008/ (6582
hydrogen chloride in EtOAc (0.5 mL). The mixture was stirred at ambient
temperature for 30 min and concegtrated under reduced 10 pressure. A
suspension of the residue in Et20 (10 mL) was stirred at ambient

'ﬂgm'pera[ure ror ra n T ne p %fﬁ
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1386 (M-+H)
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vila

fhﬂayfielﬁw%éieg‘ﬂ@ (m, 1H) ES
gnzamide, aq
4: ?Wﬂtrb%fﬂsr‘&@ Aimestiylanign-g-mebyhyaimnig T damire)-
FﬂB’P&iﬁ bheggmigenzamide hydrochloride 20 Step A: Synthedi

388.4 (M+H)
is of

%

cibleisM-t6dhimsthy lpyinmidtmethermimienidio-4 Wolwion-of
elfelolemo-ribuerprheprianifime obtained in step A of example 5

155§
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=

dn

NEc([£56Mlineraglanided ARUnagyenitnMekdzd?.9 g) and tHe

ixjeyrdohayjsturifthabmmboepibtapapadature for 3 h. The mixture wa

438.4 (M+H)

q

‘ gnu ot (6-Dimbehpiash iad ded iy SpdHIRIEH ALERM

§NaHCO3. The
W&ygrmeg&rggﬁgdewrth CHCI3 (three times). 25 The co

ﬁ’&i?ﬂéélMJfH)

0rg
Yed

A SRR s Al G RV RG22 ST rPHHﬁ;e!r'kl}fé!iﬁﬂlé;‘)”ae
@gghgrﬁﬁgﬁgamg drled under reduced pressure (0
o \: 3t ),

give the 2.3 (M+H)
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Q=5

WT&E é%};% \“V”& %ﬂ%"ﬂg‘ﬁ?ﬁ)laég’] 1S in/z 158

\ \I\l Olro'p}\e yrﬁken/ 1D’)11‘I‘ICI!'\!'\RCQ') 1&7 Cfn

fal
Fo(0

M221, (M+H)

‘If\ﬁ
LU

@yr ﬁfr

= CIS-t(fé'—Drmetﬁyfﬁmmo-f methyl- yrlmla'mﬁ-ilarﬁfﬁ\éiu

npP-
PIJ-

440.6 (M+H)

ﬁygﬂh ¥(;I ;i f}lrl?go/lél']w#'? Pnino)ovrimidin-4-
gg]aﬁr'(r:llbl 69&1‘0%%%smmmlwérmzminﬂ@ﬁr&emﬁbunc

RrRREaZRIRR N-(cis-4-aminacvclohexyl)-3.4.5-

6382 (v+H)

6-C

Mﬁ%ﬁ%&m@%&rm&w@t&bw&rexamdlenllee)(%z mg) ar
e berel BAdiivrsenditsifineremettyhhseigeo0 mq) using the prod

%o 6 (M-+H)
edure

1§ r
m,

Nelciseh (€ Diestaniaping-88nethy NiviiRni8adHyildmiGdCI3, S): 1.5p
ardlotz:p -2 Agiflworaiynamide 94 (m, 3H), 3.73-4.11 (m, 2H),

P3do v

102°

cyclohexyl]-4-fluoro-benzamide

3 o (AN-Rit)4 167<ﬂn7e9@lémmalﬂ)nﬁtﬁb@-@ﬁh(ﬂm%maﬁﬁb}wS i/

406.3 (M+H)

103

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-yl amino)-

 |eyclohexyl]-4-trifluoromethoxy-benzamide

438.1 (M+H)

104

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-yl amino)-
cyclohexyl]-4-methyl-benzamide

368.3 (M-+H)

105

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-yl amino)-
cyclohexyl]-3-methyl-benzamide

368.2 (M-+H)

106

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-yl amino)-
cyclohexyl]-4-trifluoromethyl-benzamide

422.3 (M+H)

107

2,2-Difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(6-
dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide

434.1 (M+H)

108

N-{cis-4-[(1H:Indol-2-ylmethyl)-amino]-cyclohexyl 3 -2,N',N'-trimethyl-
pyrimidine-4,6-diamine

379.4 (M+H)

109

2,N,N-Trimethyl-N'-[cis-4-(3-trifluoromethoxy-benzylamino)-
cyclohexyl]-pyrimidine-4,6-diamine

424.2 (M+H)

110

N-[cis-4~(3,4-Difluoro-benzylamino)-cyclohexyl]-2,IN',N'-trimethyI-

376.6 (M+H)

pyrimidine-4,6-diamine




394

[M (free)+1, 100%]. 10 Example 170

N-(cis-4-{[6-(Dimethylamino)-2-methylpyrimidin-4-yl]
W pisdesSiohexyl)-3,4,5- trifluorobenzamide methanesulfonaRCTIR2005/006582
solution ofN-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-3,4,5-trifluorppenzamide (3.00 g) obtained in
example 11 in EtOH 15 (21 mL) was added MsOH (743 mg) The mixture

ExYa stirred at amb ent f&m%;ﬁﬂd[&&q&lﬁlg aJTCI 4L IOF 4 ﬂ Iﬂb‘ p[t Llpll%
e AR, B T T ROTS e o
ldhd%g,lrﬁg% }Rggﬁl Hﬂ) g‘ggﬁ]tlaa%ltle%ﬁgmpound% ) 'H NMRZ{SR@QM+H)
Al QLN 29 ("7 /hrc
IVIH_I, _.'III o1 %L\ ||/, A 1
13%) 33[“ oK 56)1)%@']“‘??1"@ SRy "/%’114'(‘51631F-?')clg‘cl S, [LH3.5 (M)

_ YA 63 (brs 1) ESINIS-m/z 408 [M (frpp\+
1190 oj 4@5‘35@‘5"&??5“3&[5*504"6{9@63‘%%“%‘%%93“’“%‘&'WI%'!B"&]HH)
eagipo-srighskEiiishide hydrachloride 25 Step A: Synthesik of
ﬁacrﬁesrél@lemﬁrhleEﬁﬁMMMﬁtwlww@tmﬁbﬂmvx(&r&a-g) in THE, g(? D
L) ¥pinguiedehsxpbbearaeh®a methylmagnesiumbromide in EtpO (& 1%
IIBL rBomddedthiorbdNruistdrviastbitnatha- rﬁﬁ@t@bﬁlhﬁdiﬂdwarrn%% 50 N
amiybmitedapeletierel]-bentamidvixture were added tetrakis WO ( )
121) S H19RERT ¢iRA(bLd M aniino-237e Py rimidin —4-ylamino)- 4569 (M
ﬂﬁlpw&mﬁpmmmammmm) and L D
6 A1 2RIy ITPHEHY B-ROGE R BintiaR AR R HeG  [S-0 0)
e b Q- 1aFRo IR WA SHkRd A LB fider 8 h. To the mpbazhe (MH+H)
WA RSY. ?Fﬁifﬁ‘éﬁx &H%%%&éﬂigﬁsﬁﬂﬁlf&’iﬁ 2 ‘fh‘i‘HUU‘P teyer-was
lé&tr | ~C ( e com mefforganlc layer was.2 (M+H)
" @9 R meth i mn'élé%n:igm?g%lc + g%%i{b’u teed-pressure-and
1pRIr ifo gr] ress r E’ romatography (smca gel, 5% 4 6¥I+H
gjn lé‘%?‘ VE y °r°me r\nénnnllr\r’l (940 m%\ "H NMR (300 MHz :
h’é‘ rimgstind-yiqineg
16D ong i‘ ARy MNIRIMS miz 143] S
10 &)(5 % %?r@:&tf aref@ Yo bRFARIGS. feis-4-[(2 6-dimethylpy imicined
2,2-Difluoro-benzo[1, 3]dioxole-5-carboxylic acid [cis-4-( 2-
121 dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexy1]-amide 434.2 (M+H)
4-Cyano-N-[cis-4-(2-dimethylamino-5- methyl—pyrlmld1n—4-ylammo)
122 cyclohexyl]-benzamide 379.4 (Mr+H)
4-Chloro-N-[cis-4-(2- -dimethylamino-5-methyl-pyrimidin—4-ylamino)-
123 cyclohexyl]-benzamide 388.2 (M+H)
N-[cis-4-(2- -Dimethylamino-5-methyl-pyrimidin-4 -ylamiro)-
124 cyclohexyl]-3-ethyl-benzamide 382.4 (M+H)
N-[cis-4-(2-Dimethylamino-5-methyl-pyrimidin-4-ylamiro)-
125 cyclohexyl]-3,4-difluoro-benzamide 390.4 (M+H)
5-Bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin—4-ylamino)-
126 cyclohexyl]-nicotinamide 4332 (M+H)
5-Bromo-furan-2-carboxylic acid [cis-4-(2-dimethylamino-5-methyl-
127 pyrimidin-4-ylamino)-cyclohexyl]-amide 422.2 (M+H)
3,5-Dibromo-N-[cis-4~(2-dimethylamino-5-methyl-pyrim idin-4-
128 ylamino)-cyclohexyl]-benzamide >10.2 (M+H)
N-[cis-4-(2-Dimethylamino-5- methyl-pyrlm1d1n-4-ylam1r10)—‘
129 cyclohexyl]-3-ethoxy-benzamide 398.2 (M+H)
2-(3,5-Bis-trifluoromethyl-phenyl)-N-[cis-4-(2-dimethylaznine-5-methyl- ‘
130 pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide 520.4 (M+H).
2-(4-Bromo-phenyl)-N-[cis-4-(2-dimethylamino-5-methy 1-pyrimidin-4-
131 ylamino)-cyclohexyl]-2-hydroxy-acetamide 4622 (M+H)




yl)amino]cyclohexyl}-4-fluorobenzamide hydrochloride. The title

compound (454 mg) was prepared from N-(cis-4-amino-cyclohexyl)-3-
WQRMrBIIoro-benzamide obtained in step A of example 31 B20IRRYPHAOHS82

4-chloro-2,6- dimethylpyrimidine (250 mg) using the procedure for the step

C of example 168. 15 'H NMR (60@3VHz, CDC13, 6): 1.68-2.16 (m, SH),

2.38 (brs, 3H), 2.62 (s, 3H), 4.10-4.22 (m, 1H), 4.43-4.53 (m, 1H),

Ex‘,ﬁqa() 6:91(m, 1H), /.08-T. %ﬂoéﬂ)m{n{é”m (M, THE7.92-87T “”MS

F)~B Y r 11009 Exampte
ﬁQIZ [ﬁmﬁﬁz@n@ﬁ%ﬁ e[%; }flr{lnn%&r? %}Baglno]cyclohex /343,68 (54+H)

trifty l [T CIToT01
13N Jff?%?g gﬁ ;«%gﬁ?écf o ro ARt YBtaiRgl in SUEFD AVI+HE)
" gaf“f' > ﬁawa@y@%&aﬁ%ﬁﬂf&ﬂaﬁ%obf le 5)(9gk0)
6 =2 n example
12‘?'“* YRl A% ﬁeg‘%}'“be‘i*??ﬂ‘}??xmrp 25 was stirred at reflux fgr 1.1 t.;'l"h%Q/HH)
1g@lxgﬂr@‘ﬁ/%mm‘@%@tbﬂw&fw@mﬁﬂawm%d 8QUEOUS| 4oy 5 ripy
Nattsieiephls3frifueoasdpdbansanideacted with CI-1C13 (three t||mes)2.
1;@eNdémﬂtf?eBWbﬁmy@mb’GMFW)ﬂItrate_d MEED
corlexsioherai-Gsfolbis tefuaeteinddmuremided purified by medium-pleSauté
@ j2:Difinoaidgraphys [Htostis 2-ge0xAa04c10 [ 2005/095357
! Cjﬁﬁﬂﬁﬂ@ﬁﬁiﬁ@@@&@th&ﬁﬁyﬁﬁ%1E¥Q4&miﬁd)®yal%ﬁé£ﬂ]gdkﬁ1ﬂae tltle 434.4 (M+H)

COMPOHIBEL R s 2-HDhMRALRPB-Beh midRld-y 2Rty (M] SH),
172‘?41:3(510&71)1];&2&% (m; ?H) 4.03- 4. i%%nf 1H), 51368 5.2 ( , 13882 (M+H)

6 OREETE D Aol MW
13 %&@ﬁbmﬁgﬁﬁ&c&{w yclop o 382.4 (M+H)
14ﬂf|l§ Féfé'é%?%figggﬁﬁ s ;..I. e 3*"%"35‘,%3 s%ﬁﬁé’ o 368.2 (M+H)

| 1;,;;imm e}y ‘;5:’ Q@Wﬁ‘ag}%é%ﬁ?%ﬂéuabjﬂ&ﬁé’dﬁﬂ‘é‘?ampl B3 (M+H)

-mco llfnn l-oL(0.5 mL) was added cyclopropylamine (43

(¢ )]

1oy ?Wéﬂ&&fﬁ ?ezwgéow?éalghsaﬂr@wwlmwg%@aréhvfu be. They v+
miyBIFEtR hrlamipoieiciohssyd-amifa dded
143 3,5-Dibromo-N-[cis-4-(2-dimethylamino- 6-methyl -pyrimidin-4- 510 (V+H)
ylamino)-cyclohexyl]-benzamide
N-[cis-4-(2- th - -pyrimidin-4- ino)-

144 [cis-4-(2-Dimethylamino- 6'm¢thyl pyrimidin-4-ylamino) 398.2 (M+H)

cyclohexyl]-3-ethoxy-benzamide
: 2-(3,5-Bis-trifluoromethyl-pheny1)-N-[cis-4-(2-dimethylamino—6-methyl-

145 pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide 520.4 (M+H)
2-(4-B - 1)-N-[cis-4-(2-di ino-6-methyl-pyrizmidin-4-

146 ( Bromo phenyl)-N-[cis-4-(2 Filmeth}flamlno 6-methyl-pyrizmidin. 462.2 (M+H)
ylamino)-cyclohexyl]-2-hydroxy-acetamide
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-d'imet_hylamino-2—methyl—pyrimidin-4-y]amino)- 402.2 (M)
cyclohexylmethyl]-benzamide




to saturated aqueous NaHCO3. The aqueous layer was extracted with
CHC13 (three times). The combined organic layer was dried over

WO ITrated, concentrated under reduced 15 pressure, aPATpIR16%I006582
by medium-pressure liquid chromatography (NH-silica gel, 20% to 50%
EtOAc in hexane and silica gel, 2240 9%MeOH in CHCI3) to give a
colorless oil. To a solution of the above oil in EtOAc (10 mL) was added 4
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168ettidyiytmistine4-ydamipotarphexdid, syihsananzamide

xnenaueeh feroN;3tdsodolé65-CatesRy e acid [cis-4-(6-

patidple 172 (250 mg) and N-methylaniline (81 mg) using the
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. 164

13,5 blCthI‘O-N—[ClS—4 (6-dimethylamino- 2-methyl-pyrimidin-4-

ylamino)-cyclohexylmethyl]-benzamide

436.2 (M+H)

165

3-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-4-fluoro-benzamide

420_2 (M-+H)

166

N-[cis-4-(6-Dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-4-fluoro-3-methyl-benzamide

4002 (M-+H)

167

3-Chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-benzamide

402 (M+H)




5

10

15

20

25

15 IH), 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, 2H), 7.30-7.42 (m, 3H), 7.48-7.61 (m, 2H),
W@EBAS®BIN(m, 1H), 13.78-13.89 (m, IH); ESI MS m/z 484 [M HfZAJR2005/006582
100%0]. Example 176 20
N-[cis-4-({6-[Ethyl(methyl)amino]Zgmethylpyrimidin-4-yl}amino)cyclohexyl]
-3,4,5- trifluorobenzamide hydrochloride The title compound (71 mg) was
E&mﬂpelﬂrom N-{cis-4-[(6-chloro-2-
methgrﬁgnmldln -4-yl)amino]cycloh ﬂé/l} -3,4,5-trifluorobenzamide obtained

NG Taming- f?gﬁtméﬂyéﬂﬂlﬂne‘l }ﬁiﬁlﬁ@ﬁﬁ*m@’{ﬂh‘%@ using the

73. 25 'EI NMR (300 MHz, CDCI3,
tgf%%g%{%%%%méi) 1.62 2% 11 (m, 8H), 2.48 (s, 314), 2.96- 3.49 (m, 4H),

3&6K&&EtﬂéhsaﬂN@t@h‘h&%@@ci&ﬂlﬂﬂﬁi@sz{oﬂ%&b@nﬁa%@ J=8.5
Hz, IH), 7.47-7.63 (m, 2H), 8.36-8.55 (nt, 1I-1), 13.57-13.77 (m, 1H); ESI

MS mf2 4291tpwn(ﬁ%teyﬁbummawmamm@mmaﬁmmzwmmmz
171 Example 177 N-(cis-4-f [6 [RF(DImet lamino)-2- ethﬁ Eyl‘lmldln -4-

Cathinb) ¥5EIsMedyrta g arThiBrolat i el RLFEORIELO
(&P??O&Hadﬁﬂ@@lm )té’véaé)p;ﬁ[%q?tﬁ?g&r O i\l st{CIe':sd tL(SbCQA S ZeSGaéurebforl 2 h.

thylpyrimidin-4-yl)amino]c Brifiiorobenza obtained

TinthéepbAues v@é&ﬂlﬁtﬁvﬂa@& (4@3 eﬂilgﬁaa@_ﬁkpensmn was stirred at ambient
(6-chloro-2-ethyl-pyrimidin-4-yl)-dimethyl-amine in step B of example 32
e fas iy thbeprsepdaiever epieeira b fifraticnpiched 8/ithiwtRa(@00

RS Ol EHs G @iﬁe%pgeg?’sﬁ%% e e R 14 To
a §u;1§ai(§1ogr 9% R 8o st AT E%GYA'E' ;vé‘a% a8 QTM %l]ﬁroﬁeﬁ%h(gr‘]iae%rﬁ

Hz, 1H), 13.48-13.72 (m, IH); ESI 422 [M (free)++1,"100%].
EEx5a(00. thF§ under 10 °C. The mixture was stirred at ambient temperature for 6 h and

3-Chloro-N-(cis-4-{[6-(dimethylamino)-2-phenylpyrimidin-4-yl]
C%Wﬁhfeamaﬁfé@ﬁuaedjmeﬁﬂa?oﬁéﬁzmw isohvedineCilich (&mgvﬁfa@gfb

-di 2 idi 4 T
pﬁJrGQ%ﬁH*Ioro-ﬁl-\l (élrlls]ylpyr @‘Er}werpép gfll?lng? Elr(;ier(%emals_0 %ra&e% WEHCh

three times. The combined organic layer was dried over MgSQ,, filtered, and conc entrated

under reduced pressure to give the title compound (65.3 g).

'"H NMR (300 MHz, CDCl, 8): i.38-1.9i (m, 8H), 2.97-3.09 (m, 1H), 4.04-4.20 (m, 1H),

6.15-6.27 (m, 1H), 7.35-7.50 (m, 2H); ESI MS m/z 273 (M'+1, 100%).

Step B: Synthesis of 6-chloro-2-methylpyrimidin-4-amine.

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 mL) and the mixture was stirred at
ambient temperature for 3 h. The mixture was diluted with CHCI3 and
WQuaesd83§aturated aqueous NaHCO3. 20 The aqueous layeP@EFP2005/006582
extracted with CHC13 (three times). The combined organic layer was
dried over MgSO4, filtrated, concegiated under reduced pressure, and
dried under reduced pressure to give the title compound (2.05 g). 'H NMR
(300 MPiz2 SCDTIRNY B0 -(hrs1ididy cBIBAYD; 314H); tTB®BbeHzAm|dBH), 20 g)
'8}?5%%%? %u 2H2;(%%I MS m/z 234 (M++1, 100%). 25 Step B: Sa/nth.esis
PR (6 BN -YES 26 SavRetriy s vy Suptiorf AR fofA Me). The mixture
j Wi =4~ wehydrochloride. 'I.'er title .. .
R SRR T, Mg Ao dtuted wi

qHERyd yid g0 AtaatbaeddefdyRAHAT]. The aqueous.layer was extracted with
N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro WO 211115/1195357

GbiCHk| (e times)OUBSOmbiNED dremiaimide wistdirddirrdvigs A dilexatple 31
319 mE% using the procedure for the step C of example 168. 1H NMR
°§>§6?P‘Kﬁ gu Fergi 9 prewse P Rudies by el prRssyig liqifs-3 84 (m,

c a g -1i' ‘zel 209 (! q_ '6x7a ¢ (5“_! ?1'1 (o‘]:o' ion
Hz,)nltlé ,Z/R%li?% 1(%%@%%53% { ,tJ?%s.gqﬁz,‘(i%, §.22F8 (Zﬁ'.}t é’.é%#%,
oP i}, BRB-AI3 KIOALK)) .Y Wl 338d(M hididpdaSh MRS izRAORd 0.5 mL).

free)+1, 100%]. Example 179 N-(cis-4-{
Tie paryia WagdiTed -y mbisn) pherinedoyi Fdmiinded clotsentydjed widermdiced
10sﬂyeor$b%nzamide drocIL%Iorjd Ste{ﬁ A:Ls‘iynthes_is of .
P ey B EhOr SN NG H‘i/fﬂﬁlﬂ%i R AL MRSITRE 3AE RisH, [rorpsgpture
4202 ThVERdRREIRR Bam.Rd a6 USRI RIBING o420 fsand
50% aqueous Me2NH (2.20 mL) using the procedure for the step A of
uadaxmedieed pRsdbe' kb AikéRhE30R ddhpombD @GB] B))3.06 (s, 6H), 4.02 (s, 2H),
.8.23 (s, IH), 7.16-7.43 (m, SH);, ESI MS m/z 248 (lve+l, 100%). Step B:
%mggomk@m%éﬁMpal<mtﬁﬁara%§f,miaim13 (m, 28,
lamigolc /D-3schlorgs45flyc nzamide fydrachloride. The fifl
A AT T,
(m, 1H); ESI MS m/z 380 [M (free)+1, 100%].

Example 169
3,4,5-Trifluoro-N-(cis-4-{[2-methyl-6-(methylamino) pyrimidin-4-
yl]amino}cyclohexyl)—benzamide hydrochloride
Step A: Synthesis of 6-chloro-V,2-dimethylpyrimidin-4-amine.

To a solution of 4,6-dichloro-2-methyl-pyrimidine obtaiﬁed 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, CDCl;, 8): 2.48 (s, 3H), 2.93 (d, /= 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 dimethylpyrimidin-4-amine (250 mg) and
N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro- benzamide obtained in step
WOR2000¢3le 31 (301 mg) using the procedure for the step CRSFTTERAMNPH6582
168. 'H NMR (300 MHz, CDCI3, 6): 1'L65-2.04 (m, 8H), 2.94-3.38 (m, 6H),
3.63-3.75 (m, 1H), 3.98 (s, 2H), 4.92-4.21 (m, 1H), 5.11 (s, 1H), 6.63 (d,

J=8.1 Hz, IH), 7.14-7.38 (m, 4H), 25 7.46-7.54 (m, 2H), 7.67-7.75 (m,
Step, B: Synriesis af 3145-taBiogtet 3 cis-9- {2-nmkihiyE 6 (ishyaniagpykimidin-4-
gree)++], 100%]. WO 211115/11953 5 7 PCTIJP2111151006.S82 173
yHanyngsyeiehexhergzide ydrophlenifitathylamino)-2,5-dimethylpyrimid
in-4-y ' [)~4- benzamide hydrachloride Step A;
R K A R D R SO
tiflidfIbtddnidt bR Erldeg Aistkyhmashysnabonals afa-6Q13dend-
acetamidine hydrochloride (2.71 g). The mixture was stirred at reflux for
dnsthy esidreddietianinei bR mabnsipertitpercttheeiedpitip Gobcsoipltd6s.
]?ﬁ filiraéi;’on, washed with EtOH, and dried at 80C under reduced pressure

METEHChoRk JoRrth (B O bine SHATHG (Ao fuat)
e REA e Fal ot by A on A hac Ak HIC ol Vs

3evneffragxiHEL200¢yice), and dried at 80C under reduced pressure to give
. the title compound (3.02 g). 'H NMR (300 MHz, DMSO-d5, 5):1.69 (s,
3H), 2.19 (s, 3H), 11.42-11.66 (m, 2H); ESI. MS m/z 139 (M"-1, 100%). 15
FQS‘%E ? 1S{}‘nthesis of 4,6-dichloro-2,5-dimethylpyrimidine. A mixture of
L dithe hylpyrimidine-4,6-diol (3.02 g), POCI3 (4.2 mL), and N,N-

MigethylaribingetRyhfinbyas 'm{}ﬂHﬁiM-@fgﬁnﬁnD}r@aﬁllﬁ%ﬁS‘,&-

ambient temperature. The mixture was poured into ice water (20 mL) and

tgifluecbienZamidbmghacisiiftmavas collected by filtration, washed with
H20 and hexane, and dried at:60C to give the title 20 compound (1.66 g).

'H NMF® @idHfifn 2L e - €§-Gimsthy laspiyop emethy pswioeidipé m/z 177
yi _Cﬂfél)?og%%khi%saﬁfg%é%t\é%ﬁ%%%?&1r§1_e4(_3é% é.obtained in e?gample 11 in EtOH
(21 mL) was added MsOH (743 mg). The mixture was stirred at ambient temperature for 1
h and 4 °C for 4 h. The precipitate was collected by filtration, wasﬁed with cold EtOH, and
dried at 80 °C under reduced pressure to ~give the title compound (3.16 g).
'"HNMR (300 MHz, CDCl,, 8): 1.60-2.08 (m, 8H), 2.48 (s, 3H), 2.92 (s, 3H), 3.07 (brs,
3H), 3.30 (brs, 3H), 3.71-3.80 (m, 1H), 4.07-4.24 (m, 1H), 5.18 (s, 1H), 7.65-7.83 (m, 4H),

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 compound (1.65 g) was prepared from 4,6-dichloro-2,5-
dimethylpyrirnidine (1.66 g) and 50% aqueous Me2NH (2.40 mL) using
W83 rssdure for 25 the step A of example 178. 'H NMR (30BAWEIR2005/006582
CDCI3, 6): 2.25 (s, 3H), 2.48 (s, 3H), 3.02 (s, 6H); ESI MS m/z 186 (M'+1,
100%). Step.D: Synthesis of 168
3-chloro-N-(cis-4-{[6-(dimethylamino)-2,5-dimethylpyrimidin-4 WO 211115
(juiplepnylphosppineppabladivmm @186 8)3r9 4,p7dichloro-2-methyl-pyrimidine obtained in

ST MG i R0 B RER TS
the e R0 E800NPR B the aqueous layer was extracted with

N-(cis-4-amino-cyclohexyl)-3-chloro-4- fluoro-benzamidée obtained in step
Calohdstameping). (HBdcong)insingsthé progadisréritar dhe MeStep fliatd,

example 168. 'H NMR (300 MHz, CDCI3, 6): 1.63-2.19 (m, 11H), 2.56
cagrenspigd andsrcedyerl pyagsure, 2md pirified) b regligroprassuretliguid 10-7.25

e A T

nig)ethylamino)-5-fluoro-2-m ethylpyrimidin-4-
yllamino}cyclohexyl)-4-fluorobenzamide hydrochloride Step A: Synthesis
'BASVR 6100 MiTatRIIEYsiRidine -4, 61l 6B e, 6H, COmpoLHY (318 gYds
repared from diethyl fluoromalonate (5.27 g) 15 and acetamidine
aﬁg/ﬁ}o&ﬂ?o/??de (2.80 g) using the procedure for the step A of example 180.
sta VR (R 3. BMR X 96::8) 1 3824 (d = 0.9.Hz, 3H); ESI MS m!z
143 (ng-l, 160%%. S’!éll;? %:, %31@5% %{F"bﬂ’ylpy”m'd'“lj
yhiinthioigen-tipamiRresbyauimidyarodingritle compound (3.13 g) was
prepared from 5-fluoro-2-methylpyrimidine-4,6- 20 diol (3.20 g) using the
procedlifditisrogiaretnd @ mghwas|pra@oed i AR ¢26BaMise-cB BBy 153
.69 (d,J=13 Hz, 3H); C| MS m/z 181 (M'+1, 100%). Step C: Synthesis
B SR e Ry RARPIDPARITIF. Sh e echioro 36
dﬁaéﬂﬁﬁ?swﬂn@i SH0YRS RERRARE O SorifD QL S TMQIRH: 168.
methy pyrimid%?é (3.109) ué%l%gt e proceé)ure forft;he step gf example
'HBOMR (600 MHz, CDCls, 8): 1.68-2.16 (m, 8H), 2.38 (brs, 3H), 2.62 (s, 3H), 4.10-4.22

(m, 1H), 4.43-4.53 (m, 1H), 6.80-6.91 (m, 1H), 7.08-7.18 (m, 2H), 7.75-7.86 (m, 1H),
7.92-8.12 (m, 1H), 8.90-9.06-(m, 1H); ESI MS m/z 377 [M (free)™+1, 100%].
Example 172
N—{cis—4-[(6-Chlﬁr0-2-methylpyrimidin-4-yl)amino]cyclohexyl}-3,4,5-
trifluorobenzamide |

| Toa 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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25 'H NMR (300 MHz, CDCI3, S): 2.44 (d, J= 0.9 Hz, 3H), 3.22 (d, J=2.5

Hz, 6H); ESI MS m/z 190 (Mt+l, 100%). Step D: Synthesis of
WG@20p5195397(cis-4-{[6-(dimethylamino)-5-fluoro-2- PCT/JP2005/006582

methylpyrimidin-4-yllamino}cyclohexyl)-4-fluorobenzamide hydrochloride.

WO 21)1)51095357 PCTIJP2005K44.16582 175 The title compound (135

mg) was prepared from 6-chloro-5-fluoro-N,| 2- trimethylpyrimidin-4-amine

(BOERNGcandexate)svsmimptityclohpoyiit & thlgro-4-fluoro- benzamide

,ohbtained in step A of examﬁllse %41@471 mgq) using the procedure for the

PRIvAR (o

NN GHb M s A2 EDER, 57 9.6 it 03-
0 BB S B SRS R BT

E10%6] #Fxagnpha+82 06Y5). .
3-Chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}cycloh
exyl)-4- fluorobenzenesulfonamide hydrochloride The title compound (271
mg) was prepared from N-(cis-4-amino-cyclohexyl)- '

Ff‘N“RF"t}l ethyl-pyrimidine-4,6-diamine obtained in step C of example 6

_ 4] | ghlori i
T
t#iffifoloBBniam Bl e Foriid), 2.94-3.39 (M, 7H), 3.50- 3.61 (m, 1H),

5.08 (s, 1H), 5.83 (d, J= 6.7 Hz,IH), 7.21-7.31 (m, 1H), 7.85-7.93 (m, 1H),
8.00-8106 wsrrayic®. s8N c i34 4(6-¢iforp1ymetBy IS midin442 [M (free)++1,

00%]., Exampl 0, : . o .
SR bR R e ek, AR 2 AR
rﬁb‘ﬁfyyuﬁﬁﬂm}ﬂ:x@.@ Bexibiouse %j%%ﬁ%?ﬂ:%ﬁ@ &9 ﬁgﬁpmﬂpﬂlix‘gum was

ofN-(cis-4-amino-cyclohexyl)-2,N°N'-trimethyl-pyrimidine-4,6- diamine
stibtairetbin° Stép C5Af ipxaseyidd G250 ma gk ME(Ai(2ted itvagiatided added
3-chloro- 4-fluorophenyl isothiocyanate (206 mg) in DMSO (1 mL). The
tﬁﬁ&?ﬁ?é@%@%ﬂ%%ﬂé‘f"é-aﬁhswwmwrawwﬂﬁadhv&h@ lyghrasttimes).

1 ipitat llected itration, washed with water, and
PSR OB A LI S

matography silca gef,
piessiy QA6 fiedwxasghn-prasseiliaiddhtbpaAbayshinatetialifa gel, 20% to
50% EtOAc in hexane and silica gel, 2% to 9% MeOH in CHCI;) to‘ give a colorless oil.
To a solution of the above oil in EtOAc (iO mL) was added 4 M hydrogen 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 (10 mL) was
stirred at ambient temperature for 2 hr. The precipitate was collected by filtration, washed
with Et,0, and dried at 80°C under reduced pressure to give the ;citlg compound (90 mg).
'HNMR (300 MHz, CDCl, §): 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
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EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (0.5 mL). The
mixture was WO 21)1)51095357 PCTIJP200.5/016582 176 stirred at

W BN 38Mmperature for 1 h and concentrated under reduce PO ERUNS/(R6582
suspension of the residue in Et20 (10 mL) was stirred at ambient
temperature for 3 h. The precipitateyvas collected by filtration, washed
with Et20, and dried at 80 C under reduced pressure to give the title
compdiediegsmpgynd (Bl R ya3oordnsied BIGIR{ @4 Pearo-Im, 8H),
nééé&%:m—] , 2,95-3.40 (m, 6H), 3.46- 3.61 (m, f’)LH),'4 8-4.54 (m, 1H),

. mifisy tey BEmRleYRIohel) 2 4 Frillaqrabesimide sBtaind thexgmgle
1}1%%3% B Bha et Bithing &W’&q*hsﬁlg-ﬁ._@ér}rrﬁcé&mo}w‘; Eahe118/2

[M (free)'+l, 100%]. 10 Examp)e 18 omophenyl
'[TisMR{[B @ viiezhg o n®)- 2:30athy Ry 8HIIMS4(s, 3H), 3.31-3.40 (m, 1H), 3.54 (s,
yllamino}cyclohexyl)carbamate To a solution

36EN 324408 i HEDy 6186 €3 HIBLR N8 Nt el Stth 2o YHnichnel 4 7o idiniriet0-
obtained.in step C of example 6 (250 mg) in CHC13 (3 mL) were added
TR GY 18 g 200 BN e RS CeAHiG: The

mixture was stirred at ambient temperature for 14 hr. The reaction was
guenched with saturated agueous NaHCO3 and the aqueous layer was
Exalgsitetysvith CHC13 (three times). The combined organic layer was
dried over MgSO4, filtered, concentrated under reduced pressure, and
Nolaisidd Gyl Berariimendizminoldamethipyrimigiadn) esmine) elohoxsd-34,5-
OH in CHCI3).to give 20 the"title compound (100 mg). 1H NMR (300
t °rti15'&ﬁ%?‘§f‘:’)ﬁ.y§g9f?.5%"(’n%, 8H), 2.36 (s, 3H), 3.06 (s, 6H), 3.58-3.81

(m,2e- C oultdh A as(;- r.(d,J=
00 e e e ) o2

niesiaripylinii@h-3- B)uoioeNydishelf (2 Badirréihonppyrimidiroblayaintrahmple
1c clohexyl}-4- fluorobenzamide hydrochloride WO 211115/1195357

PpRaepiisfopeabEnpiomie Bl gbpe hicP (A i) fWabsremed -
IR B0 o2 A PP BV BYIHHRES ), 2.51 (s, 3H), 2.98 (s, 3H), 3.28-3.45 (m,

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, 2H), 7.30-7.42 (m, 3H), 7.48-7.61 (m, 2H), 8.54-8.67 (m, 1H), 13.78-13.89 (m,

1H); ESI MS m/z 484 [M (free)*+1, 100%].

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 mg) and N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-benzamide

obtained in step A of example 31 (426 mg) using the procedure for the
WQRHSOBBEKample 168. 'H NMR (300 MHz, CDC13, S): 1.66-ROJEM08MH)6582

3.64-3.78 (m, IH), 4.03 (s, 3H), 4.06- 5 4.22 (m, 4H), 5.52 (s, 1H),

6.71-6.86 (m, IH), 7.12-7.24 (m, 1343, 7.68-7.79 (m, 1H), 7.95 (d, J=9.2

Hz, 1H), 9.14-9.28 (m, 1H); ESI MS m/z 409 [M (free)+1, 40%], 423 [M

¥xample157100%)]. Example 186 10 '

ﬁ-ChI ro-4-fluoro-N-[cis-4-(7H-pyrrolo[2,3-d]pyrimidin-4-

yré%rﬁ' S RE T iRR e BB AT I et ehR 4313 mg)

t\p{m&r‘ﬁgﬁ%qj{&grﬂ!{ﬁ}%@i‘%ﬁgb-pyrrdlo[2,3- d]pyrimidine (300 mg) and

N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-benzamide obtained in step

A of exaipti 3dn(pERMUCBIROhS RiRseEm W ihe slendgigbexample
15 168. '"HNMR (300 MHz, DMSO-d6, S): 1.61-2.09 (m, 8H), 3.91-4.17 (m,

ethyIpyyind ket Jamin o [P R4 et Jh 4. DH)i SRt obTnBBide, dijaificd S BIGBA 0T,
1H), 8.11-8.18 (m, 1H), 8.25- 8.41 (m, 2H), 9.10-933 (m, 1H), 12.58-12.78
R S SR B R P AP T3 LB in s B of
-Chiar N-{ciscd-[(7- -7H- | - rigidin-4-
B e e RO o of
"BrohiR@sDanthy ETdIR\SY:0l oie (B-dlpysHigive), 2%50.agalu8laN) 0fs (q, /=

4-chloro-7H-pyrrolo[2,3-d]pyrimidine (1.00 g) in DMF (10 mL) under N2
Aweldza dHed 805 N4M, iAHDil 283 Mg Elie Wik TrénwaEDs irté dsatH), 6.89 (d,

PP TR BT (A S5 8

nherepatigrdyas qeenghed with saturated WO 211115/1195357
PCTIJP2111151006.S82 178 aqueous NH4CI and the aqueous layer was
extracted with EtOAc (three times). The combined organic layer was
dried over MgSO4, filtered, concentrated under reduced pressure, and
bzﬁmedium-pressure liquid chromatography (silica gel, 50%

3%!%‘90—N—(cis—4-{[6-(dimethylamino)-2-phenylpyrimidin-4—yl]amino}cyclohexyl)-4-
fluorobenzamide hydrochloride
Step A: Synthesis of 6—chloro-N,N-dimethyl-2-phenylpyrimidin-éi-amine.

To a solution of 4,6-dichloro-2—pl;enylpyrimidine (2.00 g) in THF (10 mL) was
added 50% aqueous Me,NH (2.30 mL) and the mixture was 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 MgSOy, filtrated, concentrated under reduced pressure, 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 compound (999 mg). 5 'H NMR (300 MHz,
CDC13, 6): 3.90 (s, 3H), 6.61 (d, J= 3.6 Hz, 1H), 7.22 (d, J= 3.6 Hz, 1H),
W@ 2885(895834); ESI MS m/z 168 [M (free)'+1, 100%)]. Step B: SPafFéBI805f006582
3-chloro-4-fluoro-N-{cis-4-[(7-methyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)amino]cyclohexylpepzamide hydrochloride. The title
compound (765 mg) was prepared from 4-chloro-7-methyl-7H 10
boprestade Sidipsdimiane’\(@Doamg)eatid3 19 mg) using the procedure for the step C of
N-égf:i -4-gmino-cyelohexyl)-3-chloro-4-fluoro- benzamide obtained in step
K6Mekaiiple 31 (711 mg) using the procedure for the step C of example
1

RN SR8 I HAL OB S0,

A9 4836(da) 5. T61s, AR 54657 &, 82 B4 Xt(0= Bl HE. I I731-(M'5 (m,
1H); ESI MS ndz 402 [M (free)++l, 100%]. Example 188
413 B96r(HudrodN Ttis ALY 348 ddny =700 Blzrdtb] 9,3 5e- B fimithh),43.71-13.88 (m,

ami yclo benzamide hydrochloride 20 The title compound (168
‘ﬁ%)%g@g(gﬁa%ﬁ%ﬁﬁ@-(Hs-lﬁ?p%ﬁinocyclohexyl)-3,4,5-

trifluorobenzamide obtained in step A of example 168 (487 mg) and
4-chloro-7-methyl- 7H-pyrrolo[2,3-d]pyrimidine (250 mg) using the
Exaaeiiureofor the step C of example 168. 1H NMR (300 MHz, DMSO-d6,
6): 1.60-2.15 (m, 8H), 3.81 (s, 3H), 3.90-4.26 (m, 2H), 6.94-7.17 (m, 1H),
N-@is=4-63-Brnaylsf-lirmethgaminomyyimiding-yHawminglayc hexyd) Ao arod-
H): ESI MS.m/z 404 free) +1, 100%]. Example 189
%{‘gﬁ g%w{g%sﬁxfﬁ?éé’\fﬁsy@wpyrrolop,3-d']pyrimidin-4-y|)amino| _
Sivplabeyuthidi\d 2 bihlyi ) ansrl VA TR AR PRRIR%-2hhe.
fluorobenzamide hydrochloride Step A: Synthesis of :
4-chloithertigehgd=mpduym (31072 Bualpyaparddnicont Bebbitlylet fagioblncb§rimidigy
was prepared from 4-chloro-7H-pyrrolo[2,3- d]pyrimidine (500 mg) and
(oo etAadh a6 Fveaes Menle20rbladsing 85 riecedurs fouhasiepArmprrample
7.'H NMR (300 MHz, CDCI3, 6): 1.50 (t, J= 7.3 Hz, 3H), 4.34 (q, J= 7.3
Hz, 2H), 6.61 (d,
"H NMR (300 MHz, CDCls, 8): 3.06 (s, 6H), 4.02 (s, 2H), 6.23 (s, 1H), 7.16-7.43 (m, SH);

ESI MS m/z 248 (M'+1, 100%).
Step B: Synthesis of N—(cis—4-{[2-benzyi-6-(dimethylamino)pyrimidin-4-
yllamino}cyclohexyl)-3-chloro-4-fluorobenzamide hydrochloride.

The title compound (132 mg) was prepared from 2-benzyl-6-chloro-N,N-
dimethylpyrimidin-47amine (250 mg) and N-(cis-4-amino-cyclohexyl)-3-chloro-4-fluoro-
benzamide obtained in step A of example 31 (301 mg) using theAprocedure for the step C of

-example 168.
"H NMR (300 MHz, CDCl;, 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), 5.11 (s, 1H), 6.63 (d, J= 8.1 Hz, 1H), 7.14-7.38 (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, IH), 7.27 (d, J= 3.6 Hz, 1H), 8.64 (s, IH); ESI MS m/z 182
(M++1, 100%). Step B: Synthesis of
WP cis-4-[(7-ethyl-7H-pyrrolo[2,3-dIpyrimidin-4- PCT/JP2005/006582
yl)amino]cyclohexyl}-4-fluorobenzamide hydrochloride. 10 The title
compound (299 mg) was prepared from 4-chloro-7-ethyl-7H-pyrrolo[2,3-
d]-pyrimidine (250 mg) and
Exanepde 480nino-cyclohexyl)-3-chloro-4-fluoro-benzamide obtained in step

RNl G okt Sy w5 ) ) 655 6
430,41 e o3z 2H), 7.03-7.13 (m, 1H),
AL A0 IR it 1) m

7.88-7.97 (m, 1H),” 8.14 (dd, J= 7.2, 2.1 Hz, 1H),
SGR A:Fndttiesiol)2,5-dfinB Pl fridiigide S Mon/z 416 [M (free)++1,
100%]. Example 190 20
3-Chlbpcr491uBe8-94 Xei§1 49 (2 indHSHL G- pl vers dysied doidyt ot xipiderate

ide_hydrochlaride Step A: Synthesis of 6-chloro-9-methyl-9H-purine.
BT GO P ed R AP 0

h thge%mﬁﬁm%ﬁﬁg@étm&) #ﬁé’}ﬂe‘é}@ﬁ{%ﬁg U&ﬁe@é&'ﬂﬁ fiteRibh Washed
example 187. 25 'HNMR (300 MHz, CDCI3i S): 3.95 (s, 3F)), 8.12 (s, 1H),

wBIBQ3], I)d BSd MBS0 uhder (ddirtdd pREYM: BigipeR: vairRtEaRS Tf a solution
3-chloro-4-fluoro-N-{cis-4-[(9-methyl-9H-purin-6-yl)amino]- '
olieighnuzyridindifle byt vrioided oo HE (B 1ybs asd the mixture was

FETIERLISI00RS52 180 The e compey i (1710 1) o5 PR e,

chloro- Y% urine " ( n

ERDHGiSv kMR FY0 alveees) aRacineionbiieoipabendaipids LRIRIRESVE dtaRie

A of example 31 (410 mg) using the procedure for the step C of example
cang®uid (AR €800 MHz, DMSO-d6, S): 1.61-2.06 (m, 8H), 3.83 (s, 3H),

1.3:86-4.31 (m, 2H), 5 4.72-4.98 (m, 1H), 7.48-7.59 (m, IH), 7.86-7.95 (m,
ST ok VMR e Pyt KA TR e B
@Jn)(’;r%@gt%ll?(?%]’/ﬁ ft25 [M (free)++23, 1(_)0%]. Example 191
cis-N-(3-Chlo ro-4-fluorophenyl)-4- { [6-(dimethylam
StewB2Smaisis\sTAEldichloro-2,5-dimethylpyrimidine.

A mixture of 2,5-dimethylpyrimidine-4,6-diol (3.02 g), POCI3 (4.2 mL), and N,N-
dimethylaniline (3.0 mL) was stirred at réﬂux for 1.5 hr and cooled to ambient temperature.
The mixture was poured into ice water (20 mL) and stirred for 2 h. The precipitate was

‘collected by filtration, washed with H,O and hexane, and dried at 60°C to give the title
compound (1.66 g).

'H NMR (300 MHz, CDCls, 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.

"HNMR (300 MHz, CDCls, 8): 2.25 (s, 3H), 2.48 (s, 3H), 3.02 (s, 6H); ESI MS m/z 186
(M'™+1, 100%0).

Step D: Synthesis of 3-chloro-N-(cis-4-{[6-(dimethylamino)-2,5-dimethylpyrimidin-4-
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10 ylJamino}cyclohexanecarboxamide hydrochloride Step A: Synthesis of
cis-4-{16-(dimethylamino)-2-methylpyrimidin-4-yl] amino}-
WQyesHex3iecarboxylic acid. To a suspension of PCT/JP2005/006582
(6-chloro-2-methyl-pyrimidin-4-yl)-dimethyl-amine obtained in step B of
example 5 (20.0 g) in toluene (309 L) under N2 were added cis-4-amino-
15 cyclohexanecarboxylic acid (16.7 g), '
yhiasriaa}ayolahesiyi4-BuanobermspidehBhedhlgridgalladium(ll)acetate (260

?dium tert-butoxide (21.6 g). The mixture was stirred at reflux

, and
for & 1 SRB P A EH SRS O RN WAce acdoet |
te@gha@myﬁp{m%hﬁ%m%X%@eﬁﬁ%f.@%ﬂém&é%}.;% 3 0% ro-d-

aqueous layer was washed wi . The aqueous was cooled
flasr@beieaniiathodrinedHfostef Yoomdxhigie 20 @gdafk) Rz @) prb&dure for the

precipitate was collected by filtration, washed with H20 and EtOAc, and
stapieP b 80elenlr reduced pressure to give the title compound (22.1 g).

- IR (300 MHz, CDCI3, 6): 1.64-2.16 (m, 8H), 2.35-2.48 (m, 4H), 3.10

IR A By 9 R (b Hrass Bisiin 117 e s
TR Nkkss 1 00 ) 15t B i y _

e T Ao A e 1) B3 (6= 62 i

1By v mcinolpyil gsdye)1cyonlpxanecarboxamide hydrochloride. To a
suspension of cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexanecarboxylic acid (180 mg) and 3-chloro-4-fluoroaniline

E&114lm£]§ in DMF (2 mL) were added Et3N (0.22 mL), HOBt-H20 (150
AP EDC-HCI (150 mg). WO 211115 /11953 5 7

3 RGIbHERIEA IR RN %%%W&ﬂﬁétﬁsiiﬁ?ﬁi%ﬂm@iem

temperature for 14 h. To the mixture was added water (20 mL) and the

yiaquimo}ry thohersylgt- dhtomched 2aitihde higdidclitoiddetimes). The combined

organic layer was dried over MgSO4, filtrated, concentrated under
Staticargieds of-Srerestrmerddpyiriavdine-pditke liquid
chro [ 20% to 50% EtOAC in 5 hexane) togjve a
colonoi i S b et R A AR LS,
ardl RyEiRgRe BHIREERIAEIAT (PubinB e phR MU hegHIAretefimple 180.
) ambient temperature for 1 h and concentrated. The residue was
FENOAR 3V PV BB B): AR tlde/ SUB P s iTDVES! MBred adhbvbibnt
1 68%perature for 4 h. The precipitate was collected by filtration, washed
with'Et20, and dried at 80C under reduced pressure to give the title 10

SteBBPSHM 2 dF9)-dichloro-5-fluoro-2-methylpyrimidine.

The title compound (3.13 g) was prepared from 5-fluoro-2-methylpyrimidine-4,6-
diol (3.20 g) using the procedure for the step B of example 180.
"HNMR (200 MHz, CDCls, 8): 2.69 (d, J= 1.3 Hz, 3H); CI MS .m/z 181 (M™+1, 100%).
Step C: Synthesis of 6-chloro-5-fluoro-V,V,2-trimethylpyrimidin-4-amine.

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, CDCls, 8): 2.4 (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 (3001VIHz, CDCI3, S): 1.53-1.73 (m, 2H), 1.81-2.02 (m, 411),
2.13-2.34 (rn, 2H), 2.37-2.58 (m, 4H), 3.03-3.36 (m, 611), 3.76-3.89 (m,

WORPISPFHE, 1H), 6.96-7.12 (M, 1H), 7.64-7.77 (ni, 111), 8.0228 1 ZPASIPH5S2

8.80-8.93 (m, 1H), 9.30-9.46 (m, 1H); ESI NIS m/z 406.[M (free)+1,
100%]. 15 Example 192 cis-N-(3,41D gluo rophenyl)-4-{ [6-(d
imethylamino)-2-methylpyrimidi n-4- ylJamino)cyclohexanecarboxamide
hydrochhsriitte ToreaunddeAsiog)ofas prepared from 6-chloro-5-fluoro-N,N,2-
cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino)- 20
By RRRE RBP4 i%ﬂdﬁ%&m@d%-ﬁcgfé’rpam'5?-&3%@5?9310&910@4;%“0-
: d ' ide{1.21 mL) and DM ma).
e B £ bt APt cor
praspleresmnd the residue was dissolved in CHC13 (4.9 mL). To a
solution of 3,4-difluoroaniline (223 mg) in CHCI3 (3 mL) were added Et3N
kH.NMﬁq B0 RL GRCheRD chidhidd 3G B3 # $(k.) 3 Hh & AdXturenddsHz, 6H),
tirred_at ambient 25 temperature for 14 h and added to saturated
LI ARG SBadbls g e BRrAded rdTeHBiESNSes
g@aetﬁl}.dl;gg@@m%aﬂq organic layer was dried over MgS0O4, 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 WO 211115/119 53 5 7 PCTIJP2111151006S82
EgampledfiZion of the above oil in EtOAc (10 mL) was added 4 M
lor EtOAC ixture was stirred at ampieng

ide i 0.5 ). T [
N e i P i e ohesyi)-4-

AusRAIRR SRR AU - ERGHIP ML) was stirred at ambient
temperature for 4 hr. The precipitate was collected by filtration, washed

with Et]DBs titiel corapmad230Gnghdes peghaceliiijpre 26 B-tbappneothe: itlexy1)-
compound (102 mg). 'H NMR (300 MHz, CDC13, 6): 1.51-2.37 (rn, 8H),
%,Md?ztssl Yhpiyinigineshe-dpmine obtaiped impisp £ pF exampipf @) meignd 3-

: 6987 H), 7,567 H), 7.96-8.07_{m, 1H). 8.82
S ol ety Onf b e B R g 7
[N NFreepod MEROODIC L BEXBETPIDE 9, 8H), 2.47 (s, 3H), 2.94-3.39 (m, TH), 3.50-
3.61 (m, 1H), 5.08 (s, 1H), 5.83 (d, J= 6.7 Hz, 1H), 7.21-7.31 (m, 1H), 7.85-7.93 (m, 1H),

8.00-8.06 (m, 1H), 8.38 (d, /= 8.2 Hz, 1 H); ESI MS m/z 442 [M (free)"+1, 100%].

Example 183

N-(3-Chloro-4-fluorophenyD)-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-(Dimethylam ino)-2-methylpyrimidin-4-yl] am i no}-N-(3,4,5-trifl
uorophenyl)- cyclohexanecarboxamide hydrochloride The title compound
WQRPBSHRPpIvas prepared from 3,4,5-trifluoroaniline (254 mg) IECHSIRZPRH06582

procedure for the example 192. 'H NMR (300 MHz, CDC13, 6): 1.54-1.72

(rn, 2H), 1.81-2.01 (m, 4H), 2.15-2.3@ (m, 2H), 2.40-2.55 (m, 4H), 3.07

(brs, 3H),3.31 (brs, 3H), 3.80-3.90 (m, 1H), 5.18 (s, 1H), 7.69- 7.81 (m,

spipmd gt 7okignitempgraiyre £oy) 191 30d(pongenithier3i08e(nedyded prESIrtM A mlz

408 0Q9 le- 194 3-Chlorp-4-fluorophenyl

et T
ﬁé’&lﬁﬂ&@@&%ﬂ@%@%@tﬁlmﬁ&ﬂc@m&? Wi lﬂ{%é{t@ mpoung f{ée@% ¥R duced

prepared from 3-chloro-4-fluorophenol (254 mg’) 5 using the procedure

plessthete e fle tkR2ompDUMR ((380niHz, CDCI3, 6): 1.61-2.33 (rn, SH),
238256(m 3H), 2.60-2.77 (m, 1H), 2.91-3.44 (m, 6H), 3.48-3.71 (m,
"HDWVB, i@?é\@ﬂ)cﬁ@lrfr)?mw BRImg 8. 239 (sn3HH1)2. B Sy bR G Z6-
f 2 /119 5357 PCTIJP2111151006S82
S I e S o S B R g ety e 190, 757737 (. 300,
7165(A MM AR 193-8.07 rignigl 1ifjO
cycloheiﬁgngzﬁgrboxaml hy%b?ochﬁ)ﬁdfgé The tljg %%rlr?p%zu%m 5@ ES&MS
it P Evpére) frrm08%tdichlorophenol (282 mg) using the procedure for
the example 192. 'H NMR (300 MHz, CDCI3i 6): 1.72-2.31 (m, 8H), 2.49
(s, 3H) 2.60-2.73 (m, 1H), 2.97- 3.41 (m, 6H), 3.52-3.68 (m, 11-1), 5.11

1 ¢4'08 (d, 3= 1.9 Hz, 2H), 7.21-7.24 (m, 1H), 8.49 (d, J=7.1 Hz,
MS nz/z 423 [M (free)++1, 100%]. 10 Example 196

4%95%@@k@fl)ﬂ-{[6-(dlmethylammo)-2-methylp rimidin-4-
cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-yllamino}-

yHypoibtetsechdsanbsaytaedigd rochloride
To a solution of N- (czs-4-am1n0 -cyclohexyl)-2,N',N"-trimethyl-pyrimidine-4,6-

diamine obtained in step C of example 6 (250 mg) in CHCl; (3 mL) were added Et;N (0.21
mL) and 4-bromophenyl chloroformate (283 mg). The mixture was stirred at ambient
temperature for 14 hr. The reaction was quenched with saturated aqﬁeous NaHCO; and

the aqueous layer was extracted with CHél;, (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 compound (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 compound (3 mg) was prepared from 3,4-difluorophenol (225 mg)
using 15 the procedure for the example 192. 'H NMR (300 MHz, CDCI3,

WEI0EBEHRB2 (M, 8H), 2.49 (s, 3H), 2.58-2.77 (m, 11-1), 2.93-FBFURPAI5/006582
6H), 3.51-3.67 (m, 1H), 5.11 (s, 11-1), 6.82-7.24 (m, 3H), 8.32-8.58 (m,
1H); ESI MS m1 391 [M (free)+L,-190%]. 20 Example 197-274 To a
suspension of poly(4-vinylpyridine) (150 L) in CHC13 (200 L) were added
N-(cide sitticoneainh €46/, Nad\prepanet Hidap gribivtine.4;Gidkthomeyrimidine

25@}3% ed in St?‘r{) C of example 6 (60.tmol) in CHCI3 (200 L) and acid

@3 @’é%c AP RRorRraihond) -1 L hlomb il et midre birrsddp tirRA

ixture as filtrated,and
o e e e SR U E RS s

'H (GB3RL 3000 P2ACR00), b): Aéen tuestigingsesamyent, tempemiwesfe), 146-
h, the mixture was purified by silica gel chromatography (NH-silica gel,

42809 t6HO6F2 EAHE M7 hedarim.aid) sTia 524, (OHET3, th689%. 9N, 1H), 7.95
H3/MeOH.in CHCI3) to give the desired product. WQ 21)1051095357
(¢ B R0 O 8585151 The Ao T kARG g B b AP

(fré;ﬂv&'s_;,’ iple 275-352 To a suspensiqh Qf _
1-cyclohexyl-3-methylpolystyrene-carbodiimide (150 L) in 5 CHC13 (400
L) were added N-(cis-4-amino-cyclohexyl)-2,N',N'-trimethyl-pyrimidine-4,6-
diamine obtained in step C of example 6 (30 rnol) in CHC13 (200 L) and

Exammed#e acid (60 mol) in CHC13 (200 AL) at ambient temperature. After

tirrin the same t rature for 13 h, the mixture was filtrated through
3"%'*—?—%?%6%%8[%%%%@ wad" i?i%’gh‘ﬁggﬁ'ﬂﬁ'&é‘f'reduced pressure, and
ynam&@%%:%x&@ﬁwiﬂﬁﬂ&mgﬂmg%ag chromatography (silica gel,
CHC13to 6% 2 M NH3/MeOH in CHC13) to give the desired product:

The Priotiitkt ovapoletd (it e byaks brephted AR CleME:cEXampte 13333410
Taq a_solution of half the weight of amide product obtained in example

dipygmidine 3 0Pme) an¢ bty ity hpainedristpheny pdreterprrlluererbrncamine £

oo S e A IS A SR Ml
16@nd THE (200 l). The mixture was stirred at 80 C for 1

'HNMR (300 MHz, DMSO-d;, 5): 1.61-2.09 (mn, 8H), 3.91-4.17 (m; iH), 7.01-7.12 (m,

1H), 7.35-7.47 (m, 1H), 7.49-7.59 (m, lﬁ), 7.88-7.98 (m, 1H), 8.11-8.18 (m, 1H), 8.25-

8.41 (m, 2H), 9.10-9.33 (m, 1H), 12.58-12.78 (m, 1H); ESIMS m/z 388 [M (free)*+1,

100%].

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 residue was

partitioned between CHCI3 and 2 M aqueous sodium hydroxide. The
WQUBed9s3Eyer was extracted with CHC13 (300 L, 20 twice) aR@EIE20¢5/006582

(300 L). The combined organic layers were dried over MgS0O4,

concentrated under reduced pressure, and purified by silica gel

chromatography (silica gel, 33% EtOAc in hexane to 6% 2 M NH3/MeOH

agpequedi«(o gideihadyeisdayprans extravied pigiBiQ dathresdimanedhy

ES|-M ARCI-MS. 25 E le 411-451 T luti
e b R R e R
SRS S o RO 5.0 ol 1 ANSOL00 @ e aHon.

isocyanate or isothiocyanate (60 mol) in DMSO at am
itctrapmettor give e WL @iibhkd/(hd m@.5 7 PCTIJP211115/11116582 185
mixture was stirred at the same temperature for 12 h and filtrated through,

'H AR AR MiizateDirks Dohb i ARk A6k ftibibdlizoidBs iR Ghd b6 Hz,
i urifi y sili el chrama hy (silica gel, 50% EtOAc
1?2%%5@2‘%@? ?%’ﬁ(‘é/ﬁa@%&(ﬁ%ﬁ I Eg"fgive the desired product.

ISR SPhHNTSIACRINN -NIMSIPARGNS 22 452-522
STé(}ea suspension of poﬁ&%ﬁ%@ﬁh{@( @IE%]' %3@@% were

djpiykivhidin-4-yl)amino]cyclohexyl}benzamide hydrochloride.
N-(cis-4-amino-cyclohex I)-2,N',N'-trimeth(ill-pyrirnidine-4,6-diamine
obtaindBsHlasprerosrd (im e visoreranydiremitshlczod imetind-7H-

roformate or.sulfopylchlqrid 10 gmol) in CHC1 AL)
il S e e S S

bendthigevdtaiiitatestay ikl srnreaplsated ungies isHlpers sl i \gep C of
residue were added CHCI3 (685 L) and PSA (300 ItL). After the stirring at

expientt®&mperature for 14 h, the mixture was purified by silica gel
roma NH-silica_gel, 50% to 100% EtOAc in hexane and silica
R SR PSRt b3 S S 1D i G e
dreired prodlGty kbe 5o TR . STAAPEEM>.
T U TP e e,
8184 107, 2H(c B - 61 dim ety SV 2z A0 iyl pftsia)tdin- 100426 (M+H) 3

Example 188
3,4,5-Trifluoro-N-{cis-4-[(7-methyl-7H-pyrrolo[2,3-d|pyrimidin-4-
yDamino]cyclohexyl}benzamide 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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ylJamino}cyclohexyl)amino]-2-oxo- 1-phenylethyl acetate N-(cis-4- {
[6-(dimethylamino)-2-methylpyrimidin-4 198

W ReMMIRSYclohexyl)-9,10-dioxo-9,10-dihydroanthracene- 432 (W IPTHYZ006582
2-carboxamide 199 N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
292(M+H) 3 y'lamino} eyclohexyljacgtamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 354 (M + H) 2 200
Suarahcarapide bydmshloridaide 201

-(cis-4-{]6-(dimethylaming)-2-methylpyrimidin-4- 430 (M + H) 3 yllamino}

N SR Eh b S AL R3roto 2.3 d yrim ne.

- d-tert By bk il (Rl AUk HEIY BRI R AR A 3
yllamino} cyclohexyl)benzamide 20
dYbieisdifotdimedyda moie)hdne @ BY ipY) spis e SH0& B JoyRMA of
cyclohexyl} 1-benzothiophene-2-carboxamide N-(cis-4-{
geuplad#fylamino)-2-methylpyrimidin-4 204

I i | -2-{4-[(ph Irnethyl h N-474 (M + H) 3
LRI A L oo ST 0 00 1
AT A I TR SRR CR T e G

Styp|Bin Syybhesi( pharuloretVy sl poasiidEI 4y frolo[2,3-d] pyrimidin-4-
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 396(M+H) 3
RedsysiehsrakyfrBuershsaramidechydverdosidearboxamide 208

4-chlorg-N-(cis-4-{[6-(dimethylamino)-2- wylpyrimidin-4- 388 (M + H) 2
y||(;m?%‘%}é%%éﬂé%g%@m@ég%%paﬁ %pglnp X_I‘(I; (I)rcl)n-7- tﬁyl-7 -pyrro}o[2,3-

A-pAendare pivonyand Weisisr4rife st ABIaRk -4 1M behDamhide
methylpyrimidin-4-ylJamino}cyclohe cyl)acetamide 210

ofnteEingd-ifciten 46f (meth §lath oD -miethiippractdire 401386 @i p16)oB example
%gamino} cyclohexyl)-3-phenylprop-2-enamide 211

: -(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 318(lvi+H) 3 ylJamino}

EIRERIIMEIDBRBRNGE P DGR 7.2 1z, 3H), 1.63-2.08 (m, SH), 3.92-4.20
(m, 2H), 4.26 (q, J= 7.3 Hz, 2H), 7.03-7.13 (m, 1H), 7.47-7.59 (m, 2H), 7.88-7.97 (m, 1H),
8.14 (dd, J="7.2,2.1 Hz, 1H), 8.27-8.39 (m, 2H), 9.18-9.35 (m, 1 H); ESI MS m/z 416 [M

(free)™+1, 100%].

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.



10

15

20

25

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- () 3 212 360 M
yl}amino}cyclohexyl)cyclohexanecarboxamide + H 213
WQ2MMBIBPphenyl)-N-(cis-4-{[6-(dimethylamino)-2- 402 + H3 PCT/JP2005/006582

methylpyrimidin-4-ylJamino}cyclohei'cyl)acetamide )
1-(4-chlorophenyl)-N-(cis-4-{ [6-(dimgthylamino)-2 214
methylpyrimidin-4-ylJamino}cycloheacyl)- 456(M+H) | c clo
pentaHeeatsoanpitad({20chgro6 mepregifemy §-tiitcs94nEthyl -9 H-purine
zl[g-(di ethylaming)-2- 215 13 -4-yllamino}cyclohexyl)-5- 487(M+H) 1.

G i ATHE A emBp R WO 2HRs dbsssepeTiesompbists A

i;L Nova§ d name ms class.
o o R Y R i R e e o campled o
ety (eyonVoHR; Hykouin@rycibesy fns B8 @ ¢, B3 smethdthien, 2m),
hene-2-carboxamide 4-(dimethylamino)-N-(cis-4- { [6-(dimethylamino)-2
4.2 Pty IHHIHHBI A, ([anitip  BfeTodfetyl)déh arhidd, 3978124 Bz218),
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 39OEM+I-+| 1 yI]Oamino}
8.89- érl] g&,l)z_ ,)4-Fd$1ll Y& 3HEH amgrﬁgyl, 90%], 425 [M (free) +23,7100%].
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 414 M+H 3
ylJamino}cyclohexyl)-3,4-bis(methyloxy)benzamide () 220 N-(cis-4-
E4om(slémethylamino)-2-methylpyrimidin-4- 398 (M + H) 3
yllamino}cyclohexyl)-4-(ethyloxy)benzamide 221
cistNdisChlpagcirfatppiming)-$ fiectipipthilidinor23nedmlpsi® igiarhino)
clohexyl)-4-fluorobenzamide 222 L
yl% é@ﬂﬁgﬂ’cﬁ’fﬁgfﬁwgﬂﬁﬁwgf-mmwmﬁdin-4- 344(M+H) 3 yl]amino}
Sty RGIM B 26 AR At Nalfilfic)-2lmethylpyrimidin-4-yl] amino}-
%C(diE%thylamino)l-z-ﬁgmyrinﬂéin-f}ﬂén sthylpyrimidin-4-yllamino}-
cydleiriandeneinlxyliy Nedxazole-5-carboxamide 345 (M+H) 3
To a suspension of (6-chloro-2-methyl-pyrimidin-4-yl)-dimethyl-amine obtained
in step B of exxample 5 (20.0 g) in toluene (300 mL) under N, were added cis-4-amino-
cyclohexanecarboxylic acid (16.7 g), biphenyl-2-yl(di-tert-butyl)phosphine (346 mg),
palladium(IT)acetate (260 mg), and sodium tert-butoxide (21.6 g). 'fhe mixture was stirred
at reflux for 6 h and cooled to ambient ter;lperature. To.the mixture was added 1 M
aqueous NaOH (300 mL) and the two layers were separated. The aqueous layer was
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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224 N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 480(M+H) 3
yllamino} cyclohexyl)-2-iodobenzamide N-(cis-4-{
WOReROEGH/Iamino)-2-methylpyrimidin-4 225 PCT/JP2005/006582
ylJamino}cyclohexyl)morpholine-4-carboxamide 363 (M+H) 3 226
N-(cis-4-{[6-(dimethylamino)-2-metyipyrimidin-4- 401 (M+H) 3 yllam ino
}cyclohexyl)-2-(methylthio)pyridine-3-carboxamide 227
Thearylidrd [ (whs-stiffed @iandtiepttanipelrRrenthid by o idinpdxta O¢baid)e3] water
amino } cyclohexyl)amino]carbonyl Ybenzoate N-(cis-4-{ ]
(%é]_'ﬂ%ﬁgf%%ﬁﬁﬁggyﬁ_ﬁ}'&hwm Uity GHCI; (three times). The combined
vilami )-5-metay-2phenyl-2H-1.2 3-tria2ole-4- 435 (M + H
o MR cRSRY ottt (RS e e o
pard@éd/bshh3dium-pressure liquid chromatography (NH-silica gel, 20% to 50% EtOAc in
yI]amino}cyclohexyl)-4-methyl-1,2,3-thiacfiazole-5-carboxamide 230
bpxardkta Zise(aientaisdanind) 2-snkiti o tirmidiovd o A E¢ A {aMNiiQ v as added

lohexyl)-2-(4-meth h -5-nitrobenzamide 231 . '
B LR e e
AR GYEIPREU aaRhh leed.]efg%

§
N-(cis-4-{[6-(dimethylamino)-2-methy

ARG ATy o> e
sydpansioioys aliaxya-anbisalemnparmice fr (Cis-4tk precipitate was collected by
6-(dimethylamino)-2-methylpyrimidin-4 233 :
fifpdiennteshad mashy Bt andidophatrBpiosuide nohoerenhapiutpito33@ (W €y 3
razo e-4-car$):xamide 234 '

c‘ﬁ% iR ﬁﬁg_{"(ﬁ nethylamino)-2-methylpyrimidin-4- 384(M+H) 3

! ' +( ( idgy; . i

R e Ao 2 ety oA 308 P 3 346m 40

29t Okcyeibh20phs 3 phensipcatzaside WQRY S0V 1ED,5 36772 (m, 1H),
PCTIJP2111151006S82 188 Ex. No. :. --com ound name MS , class

7555 (G0 S et AT et AR Gn, 1ED; ESTMS vz

46@&{?&@%‘5@%%@6/}?_2 PhenYIcYcloProPanecarboxamide 394(M+H) 3

Example 192
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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Y 237 N-(tis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 398(M+H) 3
ylJamino}cyclohexyl)-1,3-benzodioxole-5-carboxamide N-(cis-4-f
WOReROEGHIamino)-2-methylpyrimidin-4 238 PCT/JP2005/006582
ylJamino}cyclohexyl)-1-phenyl-5-(trifluoromethyl)-1H-pyrazole- 488 (M +

H) 3 4-carboxamide 239 N-(cis-4-§6-(dimethylamino)-2-methylpyrimidin-4
[lamino}cYclohexY1)2 K2 nitroPhenY1)oxY]acetamide 429 (M+H) 3 Y 240
ajpleioniof b abaiet bif it c X 1hethy pysiaddid 4M hydrogen chloride in EtOAc
(?(Eargnql}cgclohexyl)quinoxaline-Z-carboxamide 406 (M + H) 3 241 A
(R (Bt 16 TR HES R HIFRS) 2 2R A S MRSTAES TR A g R dder
ré&(&@}%é’s‘&f@'@'@MBERHB%%{BQ?&% H%I(iil? E?tég 10 mL, w(a1|\§I imeéi a)t/ ITmbient

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 368 amino}

tepysdahear 4-nety besgand das4sllected by filtration, washed with Et,0, and
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 360(M+I-1) 3 yllamino}
deige I8 yderpRdyredmasistasiigetdttle compound (102 mg).
WNe(cjs-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
D G B R benacihE oA oo R 397 (o319, 331
45%(3,47) x N (Sis Al cimethylamine):-2; ]
B oo B T, 796-8.07
(h-(Ei3-8- 81 Gd(dimeh aminey-2Hmethyiay () diRn4-13.26 (m, 1H); ESI MS m/z
llamino}cyclohexyl)-2-(phenylthio)acetamide 400(M+H) 3
300-[Mfree)st Ll kP¥Hylamino)-2-methylpyrimidin-4- 456(M+H) 3 247
ylJamino}cyclohexyl)-9-oxo-9H-fluorene-4-carboxamide 248
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 438(M+H) 3 yl] amino}

“ Egyﬁlgn,epgg)A- [(trifluoromethyl)oxy] benzamide 249

N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 440(M+H) 3 yllam ino}
cisyelihor € edhfilaanin@-rifleibydppeitnidbe d2d aiia G 50-(3,4,5- trifluorophenyl)-
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 386 (M+H) 3 ylJamino}

cysiehsxagsirdzami gdpAseshiidtamide

The title compound (173 mg) was prepared from 3,4,5-trifluoroaniline (254 mg)
using the procedure for the example 192.
'HNMR (300 MHz, CDCls, 8): 1.54-1.72 (rm, 2H), 1.81-2.01 (m, 4H), 2.15-2.36 (m, 2H),
2.40-2.55 (m, 4H), 3.07 (brs, 3H), 3.31 (l;rs, 3H), 3.80-3.90 (m, 1H), 5.18 (s, 1H), 7.69-
7.81 (m, 2H), 8.79 (d, J= 9.6 Hz, 1H), 9.37 (brs, 1H), 13.05 (brs, 1H); ESI MS m/z 408 [M

(free)'+1, 100%)].

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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251 N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 468(M+H) 3
yllamino} cyclohexyl)-4-(heptyloxy)benzamide 252

WORGBMIESF[G-(dimethylamino)-2-methylpyrimidin-4- 424 (M+H)PECT/JP2005/006582

ylJamino}cyclohexyl)-4-pentylbenzamide 253
N-(cis-4-{[6-(dimethylamino)-2-meghylpyrimidin-4- 346(M+H) 3 yl] am ino
}cyclohexyl)cyclopentanecarboxam ide 254
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 480(M+H) 3 yl]amino}
cyclohexyl)-4-nonylbenzamide N-(cis-4-
Eﬁ%ﬁﬂ%@éylamino}}methylpyrimidin-4 255
[l - - oth - 440.(M + X
ST S RS2 At -
cdhpaiiiReanbeReniie Bi@%Schloride
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 406 (M + H) |
256 ylagdiHefeyroned)-ndvavirespasgdiften2 3,5-dichlorophenol (282 mg) using
2-cyclopentyl-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin- 360 (M+H)
ths pﬁ(lzg, é% t%/%f@)‘ﬂ@%)g cetamide
-(obtdimesiag)inonz med RymIdi 35200 5 ) &, 288 2.97-
ylJamino}cyclohexyl)-3-phenylpropanamide
3 AMoymreat\3(6s34€[Gn(dimestyilasning); 2-08athyisyrioniginedn, 370 (Vb4 (H) B1),
259 y)l};?ino},cyclohexyl)benzamide N-[4-(6-dimethylam
8.4 BAretyHpy kB B MS ript#id)Meree) +1, 100%].
cyclohexyl]-2-(naphthalene-I-sulfonylamino)-3- 587 (M + H) 3
phenyl-propionamide 261 '
EXidfite4946-(dimethylamino)-2-methylpyrimidin-4- 454(M+H) 3 yllamino}
cyclohexyl)-4-[(trifluoromethyl)thiolbenzamide (2E)-N-(cis-4-f
3. felidlnvetppenylni)42{i6i¢aimiiiyindine)-26aethylpyrimidin-4-yllamino}-
yllamino}cyclohexyl)-3-[3-(trifluoromethyl)phenyl]prop- 448 (M + H) 3

| cyslghexangeathoxybt | dragblorids (dimethylamino)-2-methylpyrimidin-4-

425 +TIEQ t:l?’tle compound (3 mg) was prepared from 3,4-difluorophenol (225 mg) using
the procedure for the example 192.
"H NMR (300 MHZ, CDCls, 8): 1.69-2.32 (im, 8H), 2.49 (s, 3H), 2.53-2.77 (m, 1H), 2.93-
3.41 (m, 6H), 3.51-3.67 (m, 1H), 5.11 (s, iH), 6.82-7.24 (m, 3H), 8.32-8.58 (m, 1H); ESI

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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yllamino}cyclohexyl)-3-(4-nitrophenyl)prop-2-enamide ) 264
2-(2-bromophenyl)-N-(cis-4-{[6-(dimethylamino)-2- 446 M+H 3
WOrRstIpIAImMidin-4-yllamino}cyclohexyl)acetamide () 265  PCT/JP2005/006582
(2E)-3-(2-chlorophenyl)-N-(cis-4-{ [6-(dimethylamino)-2-
methylpyrimidin-4-ylJamino}cyclohgxyl)prop-2-enamide 414(M+H) 3 266
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 463 (M+H) 3
Thn arashist eysl defesayinel byHeyMSi o) AARIEMMS-carboxamide N-(cis-4-{
[6-(dimethylamino)-2-methylpyrimidin-4 267

ylJamino}cyclohexyl)-3-(1,1-dimethylethyl)-1-(phenylmethyl)- 490 (M + H)

| E3arbie REAEH5-carboxamide 268
2-[(4-chlorophenyl)oxy]-N-(cis-4-{[6-(dimethylamino)-2- 446(M+H) 3

methyiipyrimistinsibry faminebhysihatind poethriapassmidre (150 L) in
C;‘E) N cis-4- {[6-(dimethylamino)-2-methylpyrimidin-4 269

felnbf9 Pé&/bwﬁéwll}eéN#q({mmimm{hwexymohéﬁw}pﬁomw&?%ﬂmmn)s 421 6-
2 ide 1-[(2,4-d thyl 6-(dimethylaming
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[6-(dimethylamino)-2-methylpyrimidin-4 274

yllamino}cyclohexyl)-2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2- 437 (NI+11)
E gavdritide

To a solution of half the weigh‘t of amide product obtained in example 197-274 in
THF (200 pl) was added 1 M borane-THF complex in THF (300 pul). The mixture was
stirred at 80 °C for 1 h, and concentrated under reduced pressure. Té the residue were
added 1 M aqueous HCI (300 pl) and THi" (200 pl). The mixture was stirred at 80 °C for 1
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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f‘N-IE]‘c SR o isAd sikre as) Axrmingmaphy (NHosilica gel, 50% to

100% EtOAc in hexane and silica gel, 33% EtOAc in hexane to 6% 2 M NH;/MeOH in

15 CHCL) to give the desired product. The product was determined by ESI-MS or APCI-MS.
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288 |yllamino}cyclohexyl)-5-(4-methylphenyl)thiophene- 450 M+ H) 3
3-carboxamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
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N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
300 ylJamino} cyclohexyl)-2-[4-(phenyloxy)phenyl]acetamide 460 (M + H)
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
301 ylJamino}cyclohexyl)-11-phenylundecanamide 494 (M +H)
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319 yl]armno}cyclohexyl)—N' -(3-methylphenyl)benzene-1,2- 487 M + H)
dicarboxamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
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benzenesulfonamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

492 lylJamino}cyclohexyl)-3-[(trifluoromethyl)oxy]- 474 M +H) 3
benzenesulfonamide )
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

493 ylJamino} cyclohexyl)-3-(methyloxy)benzenesulfonamide 420 (M +H) 3

494 4-(but?/loxy)-N-(cls-4-{[6—(d1methylam¥no)-2-methylpyr1m1dm-4- 462 (M+H) 3
yl]amino}cyclohexyl)benzenesulfonamide
3,5-dichloro-4-[(2-chloro-4-nitrophenyl)oxy]-N-(cis-4-{[6-

495 |(dimethylamino)-2-methylpyrimidin-4- 629M+H)| 3
yllamino}cyclohexyl)benzenesulfonamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

496 ylJamino}cyclohexyl)-4-(phenyloxy)benzenesulfonamide 482 (M+H) 3
4-{[3-chloro-5-(trifluoromethyl)pyridin-2-yl]oxy} -N-(cis-4-{[6-

497 |(dimethylamino)-2-methylpyrimidin-4- 585 (M+H) 3
ylJamino}cyclohexyl)benzenesulfonamide
N-(cis-4-{[6-(dim ethylamino)-2-methypyrimidin-4-

498 ylJamino}cyclohexyl)-4-(methylsulfonyl)benzenesulfonamide 468(M+H) | 3
3-cyano-N-(cis-4-{ [6-(dimethylamino)—2-methylp){rimidin—4—

499 ylJamino}cyclohexyl)benzenesulfonamide 415 M+ H) 3
3-bromo-N-(cis-4- {[6-(dimethylamino)-2-methylpyrimidin-4- .

200 ylJamino}cyclohexyl)benzenesulfonamide 468(M+H) |3
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mino}cyclohexyl)-2-[(trifluoromethyl)oxy]- 474 (M + H) 3
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492 yl]amlno}cyclohexyl) -3-[(trifluoromethyl)oxy]- 474 (M + H) 3
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3-carboxylate
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

509 |yllamino}cyclohexyl)-2-(trifluoroacetyl)-1,2,3,4- 541 (M +H) 3
tetrahydroisoquinoline-7-sulfonamide
5-{[3-chloro-5-(trifluoromethyl)pyridin-2-ylJmethyl}-N-(cis-4-

510 |{[6-(dimethylamino)-2-methylpyrimidin-4- 589 (M +H) 3
ylJamino}cyclohexylthiophene-2-sulfonamide
5-chloro-N-(cis-4- {[6-(dimethylamino)-2-methylpyrimidin-4-

>11 ylJamino}cyclohexyl)-3-methyl-1-benzothiophene-2-sulfonamide 494 (M +H) 3
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

>12 ylJamino}cyclohexyl)-3,5-dimethylisoxazole-4-sulfonamide 409 M+ H) 3
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

>13 ylJamino}cyclohexyl)-1,3,5-trimethyl-1H-pyrazole-4-sulfonamide 422 (M+H) 3
ethyl 5-(4-chlorophenyl)-4-{ [(cis-4-{[6-(dimethylamino)-2-

514 |methylpyrimidin-4-yl]lamino} cyclohexyl)amino]sulfonyl}-2- 651 (M +H) 3
methyl-1-phenyl-1H-pyrrole-3-carboxylate
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

515 [ylJamino}cyclohexyl)-5-[ 1-methyl-3-(trifluoromethyl)-1H- 544 (M + H) 3
pyrazol-5-yl]thiophene-2-sul fonamide

, 1-[3-chloro-5-(trifluoromethy)pyridin-2-y1]-N-(cis-4-{ [6~

516 [(dimethylamino)-2- methylpyrlmldm- -ylJamino}cyclohexyl)-1H- | 558 (M + H) 3
pyrrole-2-sulfonamide
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

>17 yllamino} cyclohexyl)-5-isoxazol-3-ylthiophene-2-sulfonamide 463 (M +H) 3
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{[6-(dimethylamino)-2-methylpyrimidin-4- 589 (M + H) 3 | amino}c clohex

[)thiohen-2-sulfonamide 511

5-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 494 M+H 3
ylJamino}cyclohexyl)-3-methyl-I-benzothiophene-2-sulfonamide () 512
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 409 M+H 3
ylJamino}cyclohexyl)-3,5-dimethylisoxazole-4-sulfonamide () 513
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4- 477 - (M + H) 3




10

15

20

25

i A o L A s P At B At M A B S
meth I-1- hen I-1H- rrole-3-carbox late
N-(cis-4-{[6-(dimethylamino)-2-met gy%yrlmidin-4 515
yllamino}cyclohexyl)-5-[1-methyl- 3? fluoromethyl)-IH- 544 (M + H) 3

raxQk o PriRiipgre-2-sulfonamide
1-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-N-(cis-4-{ [6 516

(dimethylapsae)ForpH hykpynxiton énjeNsnaicysio AeayhritioBbNoNM+H)
3 Ipyrrole-2-sulfonamide 517

NF(IEIB)@WWSEHWamino)-Z-methyIpyrimidin-4- 463 (M+H) 3 yllamino}
clohexyl -5-isoxazol-3-ylthiophene-2-sulfonamide WO 2005/095357
/006582 203 Ex. No. Compound name MS class methyl 5-{
[( |s 4 dlmethylam ino)-2-methylpyrirnidin-4 518
GW f#}-4-(methyloxy)thiophene-3- 484 (M +

H) 3 carhox late N- d| th aming 2- m|d|n4 19 a5
yI]ammoﬁ:ycﬁigkﬁéx ‘ll%ff) P eheny {n onglg)ﬁﬁopt)%&ene[n %%%ﬁ\fll gsual?y ngl()
273hlion gﬂﬁlﬁn épl-us umber can be optimized. On day 2 cells can be transfected by

5-bromo-N-(cis-4-{|6-(dimethylamino)-2-methylpyrimidin-4- 474(M+H) 3

yliraninaheyembsigy DinrophenseRmulienait de My dcrhinpistais-4- {
[6-(dimethylam ino)-2-methylpyrimidin-4- 466 (M + H) 3
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N-(cis-4-{[6-(dimetlrylamino)-2-methylpyrimidin-4- 441 + H3
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A mtbated for 13-30 min o room temperature. Cells are washed with 0.5 m. PBS and 400
ul of serum free media is mixed with the transfection media and added to the cells. The
cells are then incubated for 3-4 hrs at 37°C/5%COQ; and then the transfection media is
removed and replaced with 1ml/well of regular growth media. On day 3 the cells are
labeled with "H-myo-inositol. Briefly, the media is removed and the cells are washed with
0.5 ml PBS. Then 0.5 mL inositol-free/serum free media (GIBCO BRL) is added/well
with 0.25 uCi of *H-myo-inositol/ well and the cells are incubated for 16-18 hrs o/n at
37°C/5%C0O, 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 ul of 10x ketanserin (ket) to final
concentration of 10uM. The cells are then incubated for 30 min at 37°C. The cells are then
washed with 0.5 mL PBS and 200 pl of fresh/ice cold stop solution (1M KOH; 18 mM Na-
borate; 3.8 mM EDTA) is added/well. The solution is kept on ice for 5-10 min or until
cells were lysed and then neutralized by 200 i of fresh/ice cold neutralization sol. (7.5 %
HCL). The lysate is then transferred into 1.5 mL eppendorf tubes and 1 mL of
chloroform/methanot (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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cells can be transfected by firstly mixing 0.25g DNA (e.g., pCMV vector or
pCMV vector comprising polynucleggrge enocoding receptor) in 50 |
serum free DMEM/well and 2 | 10 lipofectamine in 50 | serum-free

DMEMIWelle Lhamelvinerarganthmirsdapgyinmserieshipiolmi3or 3imv

at room temperature. Cells are washed with 0.5 mL PBS and 400 | of

ser kR oediNdSeRbus Witk iHsifspinsifeliphatacsiacane astidecidaliaen
cells. The cells are then incubated for 3-4 hrs at 37C/5%CO2 and then
theateansfeiaign] thadliafiscindiative doektditepth Cadlvafld [N i@thef aadlav]
growth media. On day 3 the cells are 15 labeled with 3H-myo-inositol.
Briampnike fowaiteisTheraelvan wave isereatiaddne wasking avithth0 oo} p¥gormic
Then 0.5 mL inosital-free/serum free media %%SIBCO BRL) is added/well
a6 bR iustoryeis ARd rihed Bicev h S ardFeratdidten Yiete-18
hrs o/n at 37C/5%C0O2 On Day 4 the cells are washed with 0.5 nil PBS

and 0.45 ml of assay medium is added containing inositol-free/serum free

nﬁgjﬁﬂg%gargyline 10 mM 20 lithium chloride or 0.4 mL of assay
mediurn and 50 | of IOx ketanserin (ket) to final concentration of 10M. The

cells are qqp%'rp P uRettna X cPeerint EIGFgare then washed
with 0.5 mL PBS and 200 p1 of fresh/ice cold stop solution (1M KOH; 18

MM Na-Subsageeidl§ afuhéisiAbaseddetaginmluséhe sofifiinnts kedphis) teferred
for 5-10 min or until cells were lysed and then neutralized by 200 | of

friosty/ IIJRRTY (e Blatimasricloia ¢ g Plate Reddir) aichBDGS&00GS tfametional
transferred into 1.5 mL egigendorf tubes and 1 mL of chloroform/methanol

(PaS dermiesSysienh I i esan yElizsda perreadogsnaus, spRFiveipastive
phase is Eﬁ}plie to a Biorad AG1-X8TM anion exchange resin (100-200
m&SHI R ﬁ}“&.’é &SPt washed with water at 1:1.25 W/V and 0.9 mL of

upper piass/S0Rada9elo. 00 208 .6Rn. TG coIn s ashed iy i

10 mis o Mmyo0-in0oSIto m -borate/6
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containing 10 mL of scintillation cocktail with 2 mL of 0.1 M formic acid/ 1

Meoapaiisian, fRineaifp e enGRbHRN SnREaE QPGS aiagoRisies e oljifed O

ml of 0.1 M formic
receptor. The concentration of free Ca®* in the cytosol of any cell is extremely low,
whereas its concentration in the extracellular fluid and endoplasmic reticulum (ER) is very
high, Thus, there is a large gradient tending to drive Ca’* into the cytosol across both the
plasma membrane and ER. The FLIPR™ and FDSS6000™ systems (Molecular Devices
Corporation, HAMAMATSU Photonics K.K.) are designed to perform functional cell-
based assays, such as the measurement of intracellular calcium for high-throughput
screening. The measurement of fluorescent is associated with calcium release upon
activation of the Gg-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
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referred 10 to as FLIPRTM (the Fluorometric Imaging Plate Reader) and
FDSS6000TM (Functional Drug 805%%ning System). This assay utilized a
non-endogenous, constitutively active “version of the MCH receptor. The
FEIRPRPFTHIABT RS AR HIK R HRiPGhiraceld P deRRA. These systems
concentration in cells, which can be utilized to assess receptor activation
an it forinrsliRil el Phassidigiaitoni basaypating im@ntcitigakampieellular
antagonist, inverse agonist or agonist to a Gqg-coupled receptor. The
coslcemirfitions thbfreeCathinstbendyfisohahatiynodtis Exteouplsy tengptor.
whereas its concentration in the extracellular fluid and endoplasmic
reticulurBER) fhacals sirpecdoduatoRemelba I gellsiast withipmplete
drive Ca2+ into the cytosol aﬁross hoth the plasma membrane and ER

> THEtEEP RFEDS pagiserumara g el s serum, 2 mM
ion, AMATSU Ph ics K. K. ' f
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is associated with calcium release upon activation of the Gqg-coupled
reeaihersuffer of (30 KOUP RN MGRARIPAHNe At RS HYAIAQI IS AN Probenicid,
through the FLIPRTM and FDSS6000TM systems because these G
poaieipdrd amicd. 226 teeitel eewithattalsiin)is e dpatioutays. FBSOfaetrhe. The
Imaging Plate Reader system was used to allow for rapid, kinetic
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well microplates). Simultaneous measurements of fluorescence in all
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high itivit ision. Th t ideal f '
CEEIRAR AT R R S AP R B A

c htonar MO um
e S, VAU he A o
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% fetal bovine serum, 2 mM L-glutamine, 1 mM sodium pyruvate and 0.5

15 mgftntaddSoPMTFréadtes Resal WeK iaaa YrarsiBnt haaysh {5 eldRed by
media is removed and the cells are incubated with 100 Al of
MCH are monitored using the FLIPR or FDSS in 96 well plates at Ex. 488 nm and Em.
530 nm for 290 second. When antagonist activity of compound is tested, 50 nM of MCH
1s used.
Use of FLIPR™ and FDSS6000™ can be accomplished by following
20 manufacturer’s instruction (Molecular Device Corporation and HAMAMATSU Photonics

KK).

Representative examples are shown below,

Compound No. ICs (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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are washed with wash buffer (Hank's Balanced Salt Solution containing

2.5 mM Probenicid, 20 mM HEPES %? mg/mL and 0.2% bovine serum
albumin, pH 7.4). One hundred fifty?o wash buffer containing various
CoREERlRIPAS iRt GABRUM it SANRdaciR FEUSwANd the cells are
incubated in 5% CO2 incubator at 37C for 30 min. Fifty | of wash buffer
containing various 15 concentration of MCH are added to each well, and
transient changes in [Ca2+]i evoked by MCH are monitored using the

FLIPR or ERSS iTESvalet ¢l ptemttof xomBB atrtDAnd Emle S IEnATO p2GO value
second. When antagonist activity of compound is tested, 50 nM of MCH

is used. Use of FLePIRTIWaslesFb®mS680db T can be accomplished by
following 2 0 manufacturer's instruction (Molecular Device Corporation

and HAMKWMEFSUhe RRHsEReReR §f putiod 2t L Paevas Simp il i Ate frihe

below. Compound No.?ltf1 0 q[]M EXx le, 7,101 . Example 24 26 25 The
results were show‘ﬁa%lﬁ e%b %Ss}fﬁ %n%t%p gsnlg%ction and the table in

the 207 E?ﬁ??ﬂ@&ﬁ&‘%fjﬁ%?&%‘f‘& plessirplianasdalinedheione

Class I : The value of perce control at 10-7 M was less than 40% or

the value of IC50 WRS 36 thadk RidreMiap Jotpssr2  The value of percent
of cantr

50

more than [60% orfthd 7vajue df IC5@%va$ mare fhale20p nil. FAMBSM(M B
31V 1383216P 21853 2218 Y348 1/0% 196 378 3198 3p 33413 3
825 T3 [T19 | 3 || 35| 3 ||| 3 || 187 2
4 3 20 3 36 3 172 3 188 2
5 1 21 1 37 3 173 3 189 3
6 1 22 3 38 3 174 3 190 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 requires 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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28344118031963 132293452111813141303463111823
1533124731833 162321168 %2;84 3 10 Example 525 Receptor
Binding Assay In addition to the met%ods described herein, another
MERRSOIRAN 2y Blb'810a Zteslncompound is by determining binding affinities
to the MCH receptor. This type of assay generally requires a radiolabelled
ligand toAhedidabtiies 8PCH . cARped bERsRNE ) Qi bd bskganascieeiig assay
MCH receptor and radiolabels thereof, compounds of Formula (I) can be
latveldent fyittvaduatel mimptopdsa b geaerd|iterans, assalf eyehedizad ogidestditihity
of a test 208 compound to the MCH receptor. A radiolabelled MCH
coRpRng OfF srrramropredletebe suelated Sor ds ahilinatosteglues binding of the

identify/evaluate compounds. In general terms, a newly ;K@nthe_sized or

identiebelefnpamRRraaof hagmua dyoa s MiHscsnion ASeordrey «Bigpility
to reduce, binding qf the 5 J'radiplabelled,c ound.gf, F I "t

VAR i e s TR e i TR (ot gl o w
c A ) I . Fthe: bindi

el IR e oS e i e AR T L
CQRR R BShisothia I e MRCAREREpY ASSAY PROTOCOL FOR
DETERMINING RECEPTOR BINDING FOR MCH: A. MCH RECEPTOR

PREPARATION

ASSAY PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR MCH:

A, MCH RECEPTOR PREPARATION

293 cells (human kidney, ATCC), transiently transfected with 10 pg human MCH
receptor and 60 pl Lipofectamine (per 15-cm dish), are grown in the dish for 24 hours
(75% confluency) with a media change and removed with 10 mL/dish of Hepes-EDTA
buffer ( 20mM Hepes + 10 mM EDTA, pH 7.4). The cells are then centrifuged ina
Beckman Coulter centrifuge for 20 minutes, 17,000 rpm (JA-25.50 rotor). Subsequently,
the pellet is resuspended in 20 mM Hepes + 1 mM EDTA, pH 7.4 and homogenized with a
50- mL Dounce homogenizer and again centrifuged. After removing the supernatant, the
pellets can be stored at -80°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 membrane 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 BRL 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 HC1 (pH 7.4), 10mM MgCl,, and 1mM
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with 10 mL/dish of Hepes-EDTA 15 buffer (20mM Hepes + 10 mM EDTA,
pH 7.4). The cells are then centrifuged in a Beckman Coulter centrifuge
for 20 minutes, 17,000 rpm (JA-25.5%0r%tor). Subsequently, the pelletis

BT AL LERES BB o N ORI

with a 50- m homogenizer a n centrifuge
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binding assay. When used in the assay, 20 membranes are thawed on ice
foficpavifigteadingl H0gn dihssdy bliffeeidaided iastEar <2000 ahteperiditiond 50
MgC12, 100 mM NaCl, pH 7.4) added. The membranes are then vortexed
toukeS LS rdlthM EHl diadded tisfaress H ell of Radislahetod MAI Lighnd is added.
Brinkmann PT-3 100 Polytron homogenizer for 15 seconds at setting 6.

Théaks %ﬁ%ﬁmﬁb@%@mﬁmm&m fiy é@t@%ﬂﬁ@&e@si“ﬁ’@e;w@@rsﬁeacﬁon is
g I .
buffer ini M Tris HCI (pH. 7. 1 0mM MaCl2, dil 2 .
o Bk SRS BRSSPl At EhfO G ik ST WG B A 2 i
foliewed By adriligR? JANIGT FasRMHRHERhARE (P fRbRANIARNRI e ed,

MCH Ligand. For nonspecific binding, 50 | of assay buffer is added

instapsf oplipRaSe AgAnireiiontch okiOmvieotd MiIhis agdesidiptae
50 | of Radiolabelled MCH Ligand is added. 5 Plates are then incubated at
rqdatcianepemtedenfa Tl RMicnBettesintiietimchngtae dtdraonpasrdioapedtion
by filtering assay plates through a Microplate Devices GF/C Unifilter

filstadion ipiterd wigddimrHitiel od essee buffate A asterrotoaield Bjulgdderng
with cold 50 mM Tris HCI, pH 7.4 containinﬁ 0.9% NaCl. Then, the bottom
e

oPRRPANPY b RIAsd o apRrepnats Vel tnlioned iy Addtion Al aPhofRadiplabglled

e &jﬁrﬂ the top of the plates are sealed, and 10 plates are counted in a
Tr (’:%%ﬁéta scintillation counter. For compound competition studies,
instead of adding 100 gl of assay buffer, 100 | of appropriately diluted test
compound is added to appropriate wells followed by addition of 50 | of

Radiolahglled MGAtoerdTiONS

The test compounds are initially assayed at 1 and 0.1 uM and then at a range of
concentrations chosen such that the middle dose would cause about 50% inhibition of a
Radiolabelled MCH Ligand binding {i.e., ICs;). Specific binding in the absence of test
compound (Bo) is the difference of total binding (Br) minus non-specific binding (NSB)
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 response curve, logit-log plot of % B/By, vs concentration of test compound.

Ki is calculated by the Cheng and Prustoff transformation:

K;=1Csy/(1+[L}/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.
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binding (i.e., IC50). Specific binding in the absence of test compound (Bo)
is the difference of total binding (BT), minus non-specific binding (NSB) 20
and similarly specific binding (in the presence of test compound) (B) is the
differencg gflisplacrinanh BINALIALRE) KBRS AR5 DiRRES, and other
(NSB). ICS% is determinegﬁ‘rl'aom an tﬁﬁ?ﬂﬂﬁéﬁggfﬁuﬁe, Iogit-?og plot
ofpubIRB&] s anea iativn < desfaes Rotntiskpdsi taltonaie et i orporated
Cheng and Prustoff transformation: K; = ICso/(1+[L]/KD) 25 wherein [L] is
thiey cofsoawtr atiteioériRiydiolabelled MCH Ligand used in the assay and

KD is the dissociation constant of a Radiolabelled MCH Ligand o
determinEepsmddindiadbaigrumiiapiiecisigiatiHerg e shengehandmodifiqations

intended that each of the patents, applications, printed publications, and

otHBY PUBRERLY BORITHERT SRadiBrE o Mie revraaemand it Sysbahnars And
be hg.r intiinconrlpo ated dbxfrt%ferc%cgnilﬂ t%eir ntireitl)(. Those skigedi the
artwi g%por%sma%%%a AEmerous anggesoénn%ﬁ difications. r%%y%les

nﬁ%ﬁﬂéﬁﬁeﬂﬁ%ﬂ@%@@ﬁﬁggmﬁmfcmﬂ QH%@EP&%@Q&H@J&H‘&&S as fall

changes and modifications may be made without départing from the spirit
ofufiRinMe RiieBpitidandnRespéeataneppdhat the appended claims cover
all such equivalent variations as fall within the true spirit and scope of the
invention. 211 CLAIMS A compound of Formula (I): Q"L/Y" R1 m
wherein Q is: R2~R2 N\ Z2 N"\N /\1/
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alkoxy substituted by substituent(s) independently selected from the
group consisting of: carbocyclic aryl ffterocyclyl, and heterocyclyl
substituted by C1_5 alkyl, -CI-5 alkyltarbonyloxy, carbocyclyloxy,
carbocyclic aryloxy, 212 carbocycliggryfgyy substituted by substituent(s)
independently selected from the group consisting of --halogen, hydroxy,
carboxy, ACsiipaaaY bf BifRwlgypNo, "amino, carbocyclic aryl, carbocyclic
aryl substituted by CI-5 alkoxy,

Q Y.
NN,
(D
wherein Q is:
R2 R2
NJ\j,\Zz /L\\
I |
=
21)\N s 27N
Z,
(11a) or (ITb)

R, is selected from the group consisting of:
(i) Cy.16 alkyl, and
C1.15 alkyl substituted by substituent(s) independently selected
from the group consisting of:
*halogen,
shydroxy,
*0X0,
*C,s alkoxy,
+C, s alkoxy substituted by substituent(s) independently selected
from the group consisting of:
sscarbocyclic aryl,
*sheterocyclyl, and
ssheterocyclyl substituted by C, s alkyl,
*C,.s alkylcarbonyloxy,
scarbocyclyloxy,

scarbocyclic aryloxy,
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di-CI-5 alkylamino, mono-CI_5 alkylamino substituted by carbocyclic aryl,
di-C1.5 alkylamino substituted by caéel](]%cyclic aryl, - mono-C1 5

alkylamino substituted by halogena

alkylamino substituted py;

carbocyclic aryl, 213 di-C1.5

Qﬂtﬁﬂ %ﬁﬁ@fﬂﬁ%&' %Wiﬁtﬂ@pcndent]y

arylcarbonylamino, and carbocyclic arylcarbonylamlno subst uted by

halogen, heterocyclyloxjechat@sacie yowy supitinged by substituent(s)
independently selected from the group consisting of. halogen, hydroxy,

carboxy, carbamoyl, --nitro, *shalogen,

+shydroxy,
secarboxy,
sscarbamoyl,
**nitro,
seCyano,
**ammino,
sscarbocyclic aryl,
*scarbocyclic aryl substituted by C;s alkoxy,
++C_s alkoxy,
+*(C,.5 alkoxy substituted by halogen,
*«C, s alkyl, and
»C,.5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seshydroxy,
sescarboxy,
"e0X0,
ssemono-C,.; alkylamino,
s02di-C, s alkylamino,
ssosmono-C, s alkylamino substituted by
carbocyclic aryl,
+»+di-C, ; alkylamino substituted by carbocyclic
aryl,
*ssmono-C,.s alkylamino substituted by

halogenated carbocyclic aryl,
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and carboxy, C1_5 alkyl, and Ct_5 alkyl substituted by substituent(s)
independently selected from the group consisting of: halogen, hydroxy,
and 214 carboxy, substituted heter lyl-ethylideneaminooxy, C1.5

alkoxycarbonyl, C1.5 aIkoxycarbonyL,sgpgtj}%gﬂMMg ﬁﬂlalo enated

'mono-C15 alkylaminocarbonyl, di-C1.5 -alll<ylaminocarbonyl, mono-C1.5
alkylamino, mono-CI-5 alkylamino subsgéiias byysubstituent(s)
independently selected from the group consisting of: cyano, carbocyclic
aryl, and heterocyclyl, di-Cl_5 alkylarmimbockelid doyidiapenpinaise katituted
by substituent(s) independently selected from the group consisting of.
ssscarbocyclic arylcarbonylamino substituted by
halogen,
sheterocyclyloxy,
sheterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
sshydroxy,
sscarboxy,
sscarbamoyl,
**11tro,
ssCyano,
*eamino,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by C,s alkoxy,
*C, s alkoxy,
»C,.s alkoxy substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
ssshydroxy, and
ssscarboxy,
(s alkyl, and
+(,_s alkyl substituted by substituent(s) independently
selected from the group consisting of:

ssshalogen,

s»shydroxy, and
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carbamoyl, nitro, cyano, --amino, 215 carbocyclic aryl, carbocyclic aryl
substituted by C1.5 alkoxy, CIl_5 alkoxy, C1.5 alkoxy substituted by
substituent(s) independently selectéd from the group consisting of.
halogen, hydroxy,and carboxy, CLgalkyl ’nd CI_5 alkyl substituted by
substituent(s) independently selected from the group consisting of:

halogen, --hydroxy,angybsghiexeteivestReys)itdanviamibaydli-carbocyclic
arylamino substituted by substituent(s) independently selected from the
group consisting of:  «C, 5 alkoxycarbonyl,
«C,.s alkoxycarbonyl substituted by carbocycelic aryl,
*mono-C; s alkylaminocarbonyl,
+di-C,.; alkylaminocarbonyl,
*mono-C, s alkylamino,
*mono-C; s alkylamino substituted by substituent(s) independently
selected from the group consisting of:
**Cyano,
sscarbocyclic aryl, and
ssheterocyclyl,
»di-C, 5 alkylamino,
+di-C,.; alkylamino substituted by substituent(s} independently
selected from the group consisting of:
seCyano,
sscarbocyclic aryl, and
ssheterocyclyl,
*mono-carbocyclic arylamino,
smono-carbocyclic arylamino substituted by substituent(s)
independently selected from the group consisting of:
*shalogen,
sshydroxy,
sscarboxy,
sscarbamoyl,
senitro,
seCyano,

**amino,
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from the group consisting of: ...halogen, hydroxy, and carboxy, C1 5
alkyl, and CI_5 alkyl substituted by ?Pﬁtituent(s) independently selected
from the group consisting of halogerf,”hydroxy, and carboxy,
mono-heterocyclylamino, moRgRLeEREYFYlamino substituted by
substituent(s) independently selected from the group consisting of

--halogen, hydroxy, carboxy,-gatuRRaylryt NibQineEROC, 5 alkoxy,
(s alkoxy,
»+(C, s alkoxy substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seshydroxy, and
ssecarboxy,
*C,.s alkyl, and
++C, 5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
ssshydroxy, and
ssecarboxy,
sdi-carbocyclic arylamino,
sdi-carbocyclic arylamino substituted by substituent(s)
independently selected from the group consisting of:
*shalogen,
*shydroxy,
secarboxy,
sscarbamoyl,
ss1itro,
s*cyano,
**amino,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by C,.5 alkoxy,
*(C,.5s alkoxy,

*+(;.5s alkoxy substituted by substituent(s) independently
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217 C1_5 alkyl, and CI_5 alkyl substituted by substituent(s)
independently selected from the group consisting of: ...halogen, hydroxy,
and carboxy, di-heterocyc |yl ami ,%Ii-heterocyclylamino substituted by

substituent(s) independently sgl pﬂ%@g@@&gi&g{ﬁging of:

--halogen, hydroxy, carboxy, carbamoyl, nitro, ..cyan, ‘"amino,
carbocyclic aryl, "carbocyclic aryl substifiggs by C1_5 alkoxy, C1_5
alkoxy, --CI-5 alkoxy substituted by substituent(s) independently selected
from the group consisting of. ssshydroxy, and
ssscarboxy,
»«C..s alkyl, and
(.5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seshydroxy, and
sescarboxy,
*mono-heterocyclylamino,
*mono-heterocyclylamino substituted by substituent(s)
independently selected from the group consisting of:
«<halogen,
sshydroxy,
recarboxy,
secarbamoyl,
**nitro,
*sCyano,
**31mMino,
secarbocyclic aryl,
escarbocyclic aryl substituted by C,.s alkoxy,
*(C,s alkoxy,
(.5 alkoxy substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
seshydroxy, and

sescarboxy,
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alkylcarbonylamino substituted by substituent(s) independently selected
from the group consisting of. CI_5 alkylcarbonylamino, carbocyclic
arylcarbonylamino, and heterocyclf/% 1 5 alkoxycarbonylamino,
carbocyclic arylcarbonylamino.cpse‘; %yl carbonylamino, carbocyclic
arylsulfonylamino, carbocyclic arylsulfonylamino substituted by
substituent(s) independently e¢lgclikel shtithiedbe wibeErasistén thdfpendiiay
_'CI -5 alkyl, "mono-Ci_5 alkylamino, and di-CI-5 alkylamino, C1_5
alkylthio, C7.5 alkylthio substiltetbirsuistigrmipt(onsmtiepefidently
selected from the group consisting of: mono-carbocyclic
arylaminocarbonyl, mono-carbocychtkpegtinocarbonyl substituted by

seshydroxy, and
seecarboxy,
sdi-heterocyclylamino,
«di-heterocyclylamino substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
eshydroxy,
sscarboxy,
sscarbamoyl,
senitro,
*sCyano,
**amino,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by C,; alkoxy,
*+(C,.s alkoxy,
*«(C, 5 alkoxy substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seshydroxy, and
sescarboxy,
»C, 5 alkyl, and
+C, s alkyl substituted by substituent(s) independently
selected from the group consisting of:

ssshalogen,
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arylamino, di-carbocyclic arylamino substituted by halogen, carbocyclic
aryl, and carbocyclic aryl substituted b)é substituent(s) independently
selected from the group consisting d?fl--.halogen, and CI _5 alkoxy,
carbocyclic arylthio, carbocyclic aryltmm§timgpd by substituent(s)
independently selected from the group consisting of: halogen, CI.5 alkyl,
and CI-5 alkyl substituted by halogewnscgagrgcyclic arylsulfinyl, carbocyclic
arylsulfmyl substituted by substituent(s) independently selected from the
group consisting of. --fGlegiepicibéngliyinand Cl_5 alkyl substituted by
halogen, carbocyclic arylsulfonyl, carbocyclic arylsulfonyl substituted by
substituent(s) indepen@entijcdesdmeraming shbstirsedbbocubibivwio)
--halogen, -C,_5 alkyl, and CI.5 alky| substituted by halogen,
independently selected from the group consisting of:
(5 alkylcarbonylamino,
«scarbocyclic arylcarbonylamino, and
ssheterocyclyl,
*C,.5 alkoxycarbonylamino,
scarbocyclic arylcarbonylamino,
*heterocyclyl carbonylamino,
scarbocyclic arylsulfonylamino,
ecarbocyclic arylsulfonylamino substituted by substituent(s)
independently selected from the group consisting of:
*snitro,
"Cl_s alkyl,
**mono-C,.; alkylamino, and
*+di-C, s alkylamino,
'C1_5 alkylthio,
+(,.5 alkylthio substituted by substituent(s) independently selected
from the group consisting of:
*smono-carbocyclic arylaminocarbonyl,
ssmono-carbocyclic arylaminocarbonyl substituted by
halogen,
s*di-carbocyclic arylaminocarbonyl,
+~di-carbocyclic arylaminocarbonyl substituted by halogen,

s*mono-carbocyclic arylamino,

ssmono-carbocyclic arylamino substituted by halogen,
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cycloalkyl substituted by carbocyclic aryl, C3.6 cycloalkenyl, carbocyclyl,
carbocyclyl substituted by substitue téﬁ independently selected from the
group consisting of. halogen, --CI - yl, C1.5 alkoxy, --C2-5 alkenyl,
and C2.5 alkenyl substituted Qy;substi lipdgpendently selected
from the group consisting of: carbocyclic aryl, and carbocyclic aryl

substituted by CI-5 alkylsulfirydi-satheoyetiaralthicasbbstitclie Bihalogen,
substituted by substituent(s) independently selected from the group
consisting of --halogen, hydrexypbeadhioxyyl,cadbamoyl, cyano, nitro,
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen, and
e, 5 alkoxy,
scarbocyclic arylthio,
scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
«C, s alkyl, and
**(C,; alkyl substituted by halogen,
scarbocyclic arylsulfinyl,
scarbocyclic arylsulfiny] substituted by substituent(s)
independently selected from the group consisting of’
+shalogen,
*oCys alkyl, and
+*(C,_s alkyl substituted by halogen,
scarbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by substituent(s)
independently selected from the group consisting of:
sshalogen,
»(C, s alkyl, and
*»C,.; alkyl substituted by halogen,
sheterocyclylthio,
sheterocyclylthio substituted by substituent(s) independently

selected from the group consisting of:
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carbamoyl, ...oxo, carbocyclic aryl, heterocyclyl, ...mono-carbocyclic
arylamino, di-carbocyclic arylamino, mono-carbocyclic arylamino
substituted by substituent(s) indepe%%l%ntly selected from the group
consisting of: ....halogen, ....njm%’.m&lj alkyl, .... C1_5 alkoxy, and ....
C1.5 alkoxy substituted by halogen, di-carbocyclic arylamino substituted
by substituent(s) independentg, salggted from the group consisting of:
....halogen, . nitro, .... C1_5 alkyl, 222
*C, ¢ cycloalkyl,
*C;_ 5 cycloalkyl substituted by C, 5 alkyl,
*C3.¢ cycloalkyl substituted by carbocyclic aryl,
*C;.6 cycloalkenyl,
scarbocyclyl,
scarbocyclyl substituted by substituent(s) independently selected
from the group consisting of:
sshalogen,
»C,.s alkyl,
»(C, s alkoxy,
**(C, s alkenyl, and
«*C,.; alkenyl substituted by substituent(s) independently
selected from the group consisting of:
ssscarbocyclic aryl, and
ssscarbocyclic aryl substituted by Cy.s
alkylsulfinyl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
»shydroxy,
secarboxy,
sscarbamoyl,
sscyano,
s*niitro,

saamino,
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carbocyclic aryloxy, C1.5 alkoxycarbonyl, --CI-5 alkylcarbonyloxy,
mono-Ci_5 alkylamino, di-Ci-5 alkylamino, "mono-carbocyclic arylamino,
mono-carbocyclic arylamino substit 8d by halogen, di-carbocyclic

arylamino, di-carbocyclic aryla@’i_gglﬁﬁp%wgng}@alogen,
mono-carbocyclic arylaminocarbonyl; mono-carbocyclic

arylaminocarbony! substituted-gy, syidsditnitmhsriagied from the group
consisting of: halogen, ...nitro, ... Cy5 alkyl, ... C1.5 alkoxy, and ... C1.5
alkoxy substituted by halogerCdi-elkgidocyclic arylaminocarbonyl,
di-carbocyclic arylaminocarbonyl substituted by substituent(s) selected
from the group consisting of. 2£8s #kdgebstituterihy substituent(s) independently

selected from the group consisting of:

ssshalogen,
seshydroxy,
esscarboxy,
sescarbamoyl,
**20X0,
ssecarbocyclic aryl,
sesheterocyclyl,
sesmono-carbocyclic arylamino,
ssedi-carbocyclic arylamino,
sesmonq-carbocyclic arylamino substituted by
substituent(s) independently selected from the
group consisting of:

sssshalogen,

sesenyjtro,

eeesCy 5 alkyl,

s+2(, 5 alkoxy, and

=ses(C, s alkoxy substituted by halogen,
sesdi-carbocyclic arylamino substituted by
substituent(s) independently selected from the
group consisting of:

sesehalogen,

essnitro,

....CI-S alkyl,
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heterocyclyl, and heterocyclyl substituted by substituent(s) independently
selected from the group consisting 9t --halogen, hydroxy, carboxy,
carbamoyl, ..cyan, .-nitro, --amino, 5 alkyl, Cl_5 alkyl substituted by
substituent(s) independently selected fronuig gifieryc@nsisting of:
...halogen, hydroxy, carboxy, and 224 carbamoyl, --CI-5 alkyl substituted
by carbocyclic aryl, "CI-5 alkoxy, --CI-5 alkey, sulksttiudabbitytbdigdehogen,

o+, 5 alkenyl,
»(, 5 alkoxy,
++(, s alkoxy substituted by substituent(s) independently
selected from the group consisting of:
seshalogen, and
sescarbocyclic aryl,
sscarbocyclic aryloxy,
*(C, s alkoxycarbonyl,
*«(,.s alkylcarbonyloxy,
**mono-C, s alkylamino,
+»di-C, ;5 alkylamino,
s*mono-carbocyclic arylamino,
s*smono-carbocyclic arylamino substituted by halogen,
s«di-carbocyclic arylamino,
*«di-carbocyclic arylamino substituted by halogen,
*smono-carbocyclic arylaminocarbonyl,
*smono-~carbocyclic arylaminocarbony! substituted by
substituent(s) selected from the group consisting of:
seshalogen,
seeqitro,
seo(Cy 5 alkyl,
so(C, s alkoxy, and
«««(, s alkoxy substituted by halogen,
»«di-carbocyclic arylaminocarbonyl,
»«di-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consisting of
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consisting of: -halogen, oxo, Cls alkoxy, Ct.5 alkoxy substituted by
carbocyclic aryl, carbocyclic aryl, caz(c? cyclic aryl substituted by
substituent(s) independently selectéd from the group consisting of:
halogen, hydroxy, --nitro, Ct_5 alkylesfe E’ﬁ’alkyl substituted by halogen,
"CI-5 alkoxy, and C7.5 alkoxy substituted by halogen, heterocyclyl, and
heterocyclyl substituted by substituesiggdndependently selected from the
group consisting of: -hydroxy, 225 --nitro, C1.5 alkyl, and C1_5 alkoxy,
(iii) C2_5 alkynyl, and C2_5 alkynyl swBstislitel] by carbocyclic aryl, (iv)
C3_12 cycloalkyl, and
»+(C, 5 alkoxy, and
=o+(C,_s alkoxy substituted by halogen,
ssmercapto,
"CI-S alkylthlo,
(s alkylthio substituted by halogen,
+«C, s alkylsulfonyl,
*(C, ¢ cycloalkyl,
sscarbocycelic aryl, and
ssheterocyclyl,
sheterocycelyl, and
sheterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
*shalogen,
*shydroxy,
secarboxy,
s«carbamoyl,
*eCYano,
**niitro,
**amino,
"C[-s alkyl,
+C, s alkyl substituted by substituent(s) independently
selected from the group consisting of:
*sshalogen,

seshydroxy,

sescarboxy, and
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hydroxy, oxo, and carbocyclic aryl, mono-CI_5 alkylamino, mono-C1_5
alkylamino substituted by carbocycligzaéyl, di-C3.5 alkylamino, di-C1_5
alkylamino substituted by carbocyclic*aryl, carbocyclic arylcarbonylamino,
carbocyclic aryl, and carbocyclic ary].s&pg;ﬂﬂ&qu by halogen, (v) C3.6
cycloalkenyl, and C3.6 cycloalkenyl substituted by C1_5 alkyl, (vi)

carbocyclyl, and carbocyclyl substilkigdubytitutes uéamiis)dnclaggndently
selected from the group consisting of hydroxy, and nitro, 226 (vii)
carbocyclic aryl, and carbocyelia aslkeswbstituted by substituent(s)
independently selected from the group consisting of: -halogen, hydroxy,
-cyan, -nitro, C1-1o alkyl, **Cusalkoxy substituted by halogen,
+(, s alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryl, and
*scarbocyclic aryl substituted by halogen,
(i) C,.5 alkenyl, and
Cy.; alkenyl substituted by substituent(s) independently selected
from the group consisting of:
¢halogen,
*0X0,
+(.s alkoxy,
+C,.s alkoxy substituted by carbocyclic aryl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
+shalogen,
sshydroxy,
senjtro,
»Cys alkyl,
*»C, 5 alkyl substituted by halogen,
*C, 5 alkoxy, and
*+(C,.; alkoxy substituted by halogen,
sheterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:

*shydroxy,
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alkylamino-N-oxy, -mono-C1-5 alkylamino, di-C1_5 alkylamino,
mono-Cl_5 alkylamino substituted t;¥02<:arbocyclic aryl, di-Ct-5 alkylamino
substituted by carbocyclic aryl, mo -éarbocyclic arylamino,
di-carbocyclic arylamino, carng 0cIyIimino, carbocyclylimino substituted
by carbocyclic aryl, --mono-carbodyclic arylamino, 227 di-carbocyclic
arylamino, mono-carbocyclic aty/laggp sidostituted by CI -5 alkoxy,
di-carbocyclic arylamino substituted by CI -5 alkoxy, mono-carbocyclic
arylaminocarbonyl, dicarbocyeli; ggldespjnocarbonyl, mono-carbocyclic
arylaminocarbonyl substituted by CI-5 alkoxy, di-carbocyclic
arylaminocarbofiyi) subStitateyhplya@d .5 alkoxy, carbocyclic aryl,

C,.s alkynyl substituted by carbocyclic aryl,
(ivy G2 cycloalkyl, and
Ci.12 cycloalkyl substituted by substituent(s) independently
selected from the group consisting of:
*Cys alkyl,
(.5 alkyl substituted by substituent(s) independently selected
from the group consisting of:
sshydroxy,
**0X0, and
secarbocyclic aryl,
*mono-C,_; alkylamino,
*mono-Cy.s alkylamino substituted by carbocyclic aryl,
+di-C,.; alkylamino,
+di-C, ;s alkylamino substituted by carbocyclic aryl,
scarbocyclic arylcarbonylamino,
scarbocyclic aryl, and
scarbocyclic aryl substituted by halogen,
(v) Cs. cycloalkenyl, and
Cs.s cycloalkenyl substituted by C, 5 alkyl,
(vi)  carbocyclyl, and
carbocyclyl substituted by substitutent(s) independently selected
from the group consisting of:
*hydroxy, and

*nitro,
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alkenyl, C2.5 alkenyl substituted by carbocyclic aryl, Cl_9 alkoxy, C1.9
alkoxy substituted by substituent(s) ?Iéjgpendently selected from the
group consisting of: hydroxy, halog carboxy, mono-C1 5 alkylamino,

di-Cl_5 alkylaming, cathagyslicaryl, #48 halogenated carbocyclic aryl,
heterocyclyl, heterocyclyl substituted by substituent(s) independently

selected from the grougafseesisiingydiubstialed 61 subsitraeysividapetdently

heterocyclyl substituted by substituent(s) independently selected from the
group consisting of: hatbgtm, 1Gh hagkghpandsisting 5 alkyl substituted by
halogen,
shalogen,
shydroxy,
*Cyano,
enitro,
*C.10 alkyl,
*C).10 alkyl substituted by substituent(s) independently selected
from the group consisting of:
+shalogen,
sshydroxy,
secarboxy,
sscarbamoyl,
**0X0,
-es(C, 5 alkoxy,
sscarbocyclic aryloxy,
**mono-C,.s alkylamino-N-oxy,
*+di-C,_s alkylamino-N-oxy,
*smono-C, s alkylamino,
+di-C, s alkylamino,
ssmono-C,_s alkylamino substituted by carbocyclic aryl,
+(i-C, s alkylamino substituted by carbocyclic aryl,
**mono-carbocyclic arylamino,
ssdi-carbocyclic arylamino,
sscarbocyclylimino,
sscarbocyclylimino substituted by carbocyclic aryl,

ssmono-carbocyclic arylamino,
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carbamoyl, -cyano, --nitro, "amino, --CI-5 alkyl, "CI-5 alkyl substituted
by substituent(s) independently sel;(% gd from the group consisting of:
229 halogen, hydroxy, carboxy, arftf” carbamoyl, C1-5 alkoxy, and C1_5

alkoxy substituted by halogen.dh@‘;ﬁ;&%ﬁb/mmerocyclyloxy
substituted by substituent(s) independently Selected from the group

consisting of: --halogen, hydsegynoCarBex:licaramay bultyaied by C,.s alkoxy,
s«di-carbocyclic arylamino substituted by C,_s alkoxy,
ssmono-carbocycli¢c arylaminocarbonyl,
ssdicarbocyclic arylaminocarbonyl,
s*mono-carbocyclic arylaminocarbonyl substituted by C, 5
alkoxy,
ssdi-carbocyclic arylaminocarbonyl substituted by Cs
alkoxy,
sscarbocyclic aryl,
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
seshalogen,
eoe(Cy.5 alkyl, and
=++(,.s alkyl substituted by halogen,
»sheterocyclyl, and
ssheterocyclyl substituted by C,.5 alkyl,
*C,.5 alkenyl,
*(,.5 alkenyl substituted by carbocyclic aryl,
*C, alkoxy,
*C,.5 alkoxy substituted by substituent(s) independently selected
from the group consisting of’
sshydroxy,
sshalogen,
secarboxy,
»smono-C,.; alkylamino,
+»di-C, s alkylamino,

secarbocyclic aryl,
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halogen, -(carbocyclic aryl)S(0)20, carboxy, carbamoyl, 230 C1.5
alkoxycarbonyl, mono-C1_5 alkylaminocarbonyl, 'di-CI-5
alkylaminocarbonyl, mono-Cl_5 alk inocarbonyl substituted by
carbocyclic aryl, -di-CI-5 a|kyJ%HQQE&EQQ%&HB§$iMEd by carbocyclic

aryl, mono-carbocyclic arylaminocarbonyl, di-carbocyclic

arylaminocarbonyl, mono-carbgeyxglis;alkylaminocarbonyl substituted by

C1-5 alkyl, di-carbocyclic arylaminocarbonyl substituted by Cis alkyl,

amino, mono-C1-5 alkylamineshaterGéy&d buHstinited bnabstH@kbt@hiptepentently
substituted by cyano, di-Cl_5 alkylamino substituted by cyano,
mono-carbocyclic arylamino, seleeigddounche sippapsisting of:

seshalogen,
sssheterocyclyl, and
sssheterocyclyl substituted by substituent(s)

independently selected from the group consisting

of:
seschalogen,
veer(C, 5 alkyl, and
wsee(C, 5 alkyl substituted by halogen,
(.5 alkenyloxy,
*(C; 4 cycloalkoxy,

*C, 5 alkylcarbonyloxy,
scarbocyclic aryloxy,
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
*shydroxy,
secarboxy,
sscarbamoyl,
ssCyano,
**nitro,
*amino,
+C,s alkyl,
**C,.5 alkyl substituted by substituent(s) independently

selected from the group consisting of:
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arylsulfonylamino, carbocyclic arylsulfonylamino substituted by C7.5 alkyl,
(carbocyclic ary)NHC(O)NH, (carbo %\I:c aryl)NHC(O)NH substituted by
C1.5 alkoxy, (carbocyclic aryI)NHC%) H substituted by haloganated
C1_5 alkoxy, carbocyclic aryl azo, Zajialg%ggpcyclic aryl azo substituted
by mono-C1.5 alkylamino, carbocyclic aryl azo substituted by di-Cis
alkylamino, C1.5 alkylthio, -C1.5 alkydHyi@r@iybstituted by halogen,
carbocyclic arylthio, carbocyclic arylthio substituted by substituent(s)
independently selected from the groespadesistidg of halogen, --nitro,
--cyano, and -C1-5 alkyl, -aminosulfonyl, heterocyclylthio, C1-5
alkylsulfonyl, -mono-C1-5 alkylamin8¥e#8apRYHi-C1-5 alkylaniinosulfonyl,

h lylsulfonyl : lQalky]l
eterocyclylsulfonyl, C3.6 cycl &as a¥k’oxy, and

*+C,_s alkoxy substituted by halogen,
sheterocyclyloxy,
sheterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
sshydroxy,
sscarboxy,
secarbamoyl,
sscyano,
**nitro,
*amino,
*C,.s alkyl,
*+C, 5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seshydroxy,
seecarboxy, and
ssscarbamoyl,
»(,.s alkoxy, and
*C,.s alkoxy substituted by halogen,
s(carbocyclic aryl)S(0),0,
scarboxy,

scarbamoyl,
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heterocyclyl, and heterocyclyl substituted by substituent(s) independently

selected from the group consisting

-C1 5 alkyl, 232 carbocyclic aryl,

f
and halogenated carbocyclic aryl, EQ alkoxycarbonyl substituted by
carbocyclic aryl, and (ui]), DSk g,l’and heterocyclyl substituted by
substituent(s) independently selected from the group consisting of:
halogen, hydroxy, carg@s.-Ccadiamnaihoeysdg], -nitro, amino, -CI-5
alkyl, -CI-5 alkyl substituted by substituent(s) independently selected from
the group consisting ofdi-fajedemminaabygylcarboxy, carbamoyl,

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

sdi-carbocyclic arylaminocarbonyl,

*mono-carbocyclic arylaminocarbonyl substituted by C,.s alkyl,
sdi-carbocyelic arylaminocarbonyl substituted by C,.; alkyl,
*21mino,

*mono-C,.; alkylamino,

+di-C 5 alkylamino,

*mono-C,_; alkylamino substituted by cyano,

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

*mono-carbocyclic arylamino,

*di-carbocyelic arylamino,

(s alkylcarbonylamino,

*(C; cycloalkylcarbonylamino,

*C,.5 alkynylcarbonylamino,

*(,.5 alkynylcarbonylamino substituted by carbocyclic aryt,
*C,.5 alkoxycarbonylamino,

scarbocyclic arylsulfonylamino,

scarbocyclic arylsulfonylamino substituted by C, s alkyl,
(carbocyclic aryl)NHC(O)NH,

*(carbocyclic aryl)NHC({O)NH substituted by C,_s alkoxy,
*(carbocyclic aryl)NHC(O)NH substituted by haloganated C
alkoxy,

scarbocyclic aryl azo,
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substituted by halogenated carbocyclic 233 aryl, carbocyclic aryl,
carbocyclic aryl substituted by subst'%l_u?1 nt(s) independently selected from
the group consisting of: ... halogen, ...nitro, heterocyclyl, and

heterocyclyl substitute%ggméi%%gmgggﬁg@g@ﬁ%os_gll_esqﬁt%gqgﬁbghe
.. u

group consisting of: halogen, ... CI_5 alkyl, and ... C1_5 alkyl substituted
by halogen, CI_5 alkoxsarbekyzl) ey dustitiaied by dialpgsmyfednica|koxy

substituted by carbocyclic aryl, carbocyclic aryloxy, carbocyclic aryloxy
substituted by substituent{slkpltlapendently selected from the group
consisting of: --halogen, --nitro, cyano, hydroxy,
*C,.; alkylthio substituted by halogen,
scarbocyclic arylthio,
scarbocyclic arylthio substituted by substituent(s) independently
selected from the group consisting of:
*shalogen,
*en1itro,
sscyano, and
(s alkyl,
*aminosulfonyl,
sheterocyclylthio,
*C,.5 alkylsulfonyl,
*mono-C;_; alkylaminosulfonyl,
+di-C,_; alkylaminosulfonyl,
*heterocyclylsulfonyl,
*C,.6 cycloalkyl,
*Cy ¢ cycloalkyl substituted by C,_s alkyl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
**C; 5 alkyl, and
*+(C, 7 alkyl substituted by halogen,
sheterocyclyl, and
sheterocycly] substituted by substituent(s) independently selected

from the group consisting of*

"CI-S alky1,
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di-CI-5 alkylamino, C1_5 alkylcarbonylamino, C3.6
cycloalkycarbonylamino, Ci_5 alko?/ Cl_5 alkoxy substituted by halogen,
C3.6 cycloalkyl, "C2.5 alkenyl, C2. éﬁ(enyl, carboxy, --CI-5

alkoxycarbonyl, "mono-Cl_5.@£I§y$gpgi rhanyl, di-Cl_5
alkylaminocarbonyl, mono-C3.6 cycloalkylaminocarbonyl, di-C3.6

cycloalkylaminocarbonyl, morgdegenmasytasairuearmpnylamino, --di-Cl-5
alkylaminocarbonylamino, mono-C3.6 cycloalkylaminocarbonylamino,
di-C3.6 cycloalkylamin@;aicoxyiaanbiony)] sGhstihatidyshéarbocyclic aryl, and
(viii)  heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected
from the group consisting of:
shalogen,
shydroxy,
scarboxy,
scarbamoyl,
*Cyano,
snifro,
*amino,
*C,s alkyl,
*C,_s alkyl substituted by substituent(s) independently selected
from the group consisting of:
+shalogen,
»hydroxy,
sscarboxy,
s*carbamoyl,
*0%0,
*(,.s alkylcarbonyloxy,
secarbocyclic arylcarbonylamino,
secarbocyclic arylcarbonylamino substituted by halogen,
+(C, 5 alkoxycarbonyl,
(s alkylthio,
+(, 5 alkylthio substituted by carbocyclic aryl,

+(, 5 alkylthio substituted by halogenated carbocyclic
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substituent(s) independently selected from the group consisting of:
--halogen, nitro, hydroxy, carboxy, 3--carbamoyl, cyano, --amino,
C1 5 alkyl, C1_5 alkyl substituted b?/ S%Jbstituent(s) independently

selected from the group conq%qu of: halogen, hydroxy, carboxy, and
carbamoyl, -C1 5 alkoxy, and CI_5 alkoxy substituted by halogen,
mono-Ci_5 alkylamino, di-Cl_<eathydaetivwey!CI-5 alkylcarbonylamino,
Ci_5 alkylthio, -CZ_5 alkenylthio, carbocyclic arylthio,
sscarbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
ssshalogen, and
ssenitro,
ssheterocyclyl, and
=<heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
s0e(C, 5 alkyl, and
»»s(, 5 alkyl substituted by halogen,
*C..; alkoxy,
*C,.5 alkoxy 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!
sshalogen,
s*nitro,
secyano,
sshydroxy,
escarboxy,
secarbamoyl,
s*amine,
(s alkyl,
*+(C, 5 alkyl substituted by substituent(s) independently

selected from the group consisting of:
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arylsulfinyl, carbocyclic arylsulfinyl substituted by halogen, carbocyclic
arylsulfonyl, carbocyclic arylsulfonyl s3u stituted by halogen, carbocyclic
arylsulfonyl substituted by CI-5 aIkyF, -CI-5 alkoxycarbonyl, Cl_5

alkoxycarbonyl substituted by carbogy]

{5RRy!, carbocyclic aryl,

carbocyclic aryl substituted by substituent(s) independently selected from
the group consisting of: --halogen, «aitigirosy!_5 alkyl, CI_5 alkyl
substituted by halogen, C1.5 alkoxy, and Cl_5 alkoxy substituted by
halogen, heterocyclyl, and heterocyekdrbobystiuted by substituent(s)
independently selected from the group consisting of: halogen, C1.5 alkyl,
C1.5 alkyl substituted by halogen, Cearegrnl, and "CI-5 alkoxycarbonyl;

s*mono-C,.; alkylamino,

*di-C, ; alkylamino,

*C, 5 alkylcarbonylamino,

»(; ¢ cycloalkycarbonylamino,

»(C, ;s alkoxy,

*»+C, s alkoxy substituted by halogen,

»+(C; 4 cycloalkyl,

»(C, 5 alkenyl,

+C,.s alkynyl,

sscarboxy,

*«C, 5 alkoxycarbonyl,

**mono-C,;.; alkylaminocarbonyl,

*+di-C, 5 alkylaminocarbonyl,

s*smono-C; ¢ cycloalkylaminocarbonyl,

*«di-C; s cycloalkylaminocarbonyl,

semono-C,.; alkylaminocarbonylamino,

*+di-C, s alkylaminocarbonylamino,

**mono-C,.s cycloalkylaminocarbonylamino,

*+di-C; ¢ cycloalkylaminocarbonylamino,

«C,.5 alkylthio,

»(C, s alkylthio substituted by halogen,

»(,_s alkylsulfinyl,

+*(C,_; alkylsulfinyl substituted by halogen,

*(C,.s alkylsulfonyl, and
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substituted by heterocyclyl, C1.5 alkyl substituted by halogenated
heterocyclyl, C2_5 alkenyl, C2.5 all%yﬁgll, C1.5 alkoxy, C1.5 alkoxy
substituted by halogen, C1_5 alkylthio; -N(R2J(R2b); wherein R2. and

R2b are each independently .Lydrogenufiohy altinEd bl nalidn,
substituted by substituent(s) independentlyﬁselected from thgﬁgrrloup

consisting of: halogen shbebeyatyl@arboxy, carbamoyl, C1.5 alkoxy,
amino, C3.6 cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by

substituent(s) independettlgeisdibote shbsvitnttddy sobgti wentéss timypehdently
-.halogen, CI_5 alkyl, C1.5 alkoxy, C1.5 alkyl substituted by halogen,
Cl_5 alkoxy substituteselsyterhfenye thesgieup sosiNing ofieterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected from the
group consisting of: 238 --halog¥§etC1.5 alkyl,

**itro,
sshydroxy,
«scarboxy,
sscarbamoyl,
s*Cyano,
**aMmino,
+(,.5 alkyl,
«+(C, 5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
seehydroxy,
ssscarboxy, and
sescarbamoyl,
»(,.; alkoxy, and
+(, 5 alkoxy substituted by halogen,
*mong-C,.s alkylamino,
»di-C,.s alkylamino,
*C,.; alkylcarbonylamino,
*C|.5 alkylthio,
*C,.5 alkenylthio,
*carbocyclic arylthio,
scarbocyclic arylthio substituted by halogen,

scarbocyclic arylthio substituted by C,; alkoxycarbonyl,
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consisting of -halogen, C1.5 alkyl, -C1.5 alkoxy, C,_5 alkyl substituted by
halogen, and C1.5 alkoxy substituted by halogen, heterocyclyl, or
heterocyclyl substituted by substitue?ﬂ(@) independently selected from the

group consisting of. hg n -alkyl, -C1.5 alkoxy, -C1_5 alkyl
substituted by halogen,lﬁ) gqr%) cy«gih_%%lkoxy substituted by halogen; L is

selected from the grougGaRs(Ry &stﬁ&'t'iﬁﬂéé%('d)s ). (Mb), (IV),
(Wa), and (IVb); N 11:~~ N IA @4 1z:'~ N K4 1z:" N A*,O M4 (Il) (llia) (1lIb)

R3 R3 B\S~ R3 N~A/WCN-afykulfiBA (IV) (IVa) (IVb) 239 wherein R3 and
R4 are each independently hydrogen or C1.5 alkyl; and A and B are each
independently a singleGpsadkyl@Hnybr -(CH2)2-; Z1, Z3, and Z4 are each
independently hydrogen, halogen, C1.5 alkyl, C1.5 alkyl substituted by
halogen, C1.5 alkyl sutsatRosseligmiliHmy), C1.5 alkyl substituted by

carbocyclic aryl, C1.5 alkyl suhstituted by aloq,enated
scarbocyclic arylsulfinyl substituted by halogen,

scarbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by halogen,
scarbocyclic arylsulfonyl substituted by Cy_s alkyl,
*C,.5 alkoxycarbonyl,
*C).s alkoxycarbony] substituted by carbocyclic aryl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
+shalogen,
*snitro,
«C,s alkyl,
+C,_s alkyl substituted by halogen,
(.5 alkoxy, and
»(, s alkoxy substituted by halogen,
heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected
from the group consisting of;
sshalogen,
(.5 alkyl,
*C, s alkyl substituted by halogen,
*(,.5 alkoxy, and

»(, 5 alkoxycarbonyl,
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alkyl amino, di-C1.5 alkyl amino, C1.5 alkylthio, carbocyclic aryl,
substituted carbocyclic aryl, heterock:écl [, or substituted heterocyclyl; Z2 is
hydrogen, C1.5 alkyl, C1.5 alkyl su fituted by halogen, C1.5 alkyl
substituted by hydroxy, C1.5 alkyl substituted by carbocylic aryl, C1.5 alkyl
substituted by halogenated carbocyclic aryl, CI-5 alkyl substituted by

heterocyclyl, CR5ialarbgabeliirgi by, halvgensiashberagsehd, €2-4kyl
alkenyl, C2.5 alkynyl, C3.6 cycloalkyl, C1.5 alkoxy substituted by halogen,

mono-C1.5 alkyiubstitneddiyGidEozikyh aaikyd sbitiikitcinhaaoayglic 5
aryl, substituted carbocyclic aryl, heterocyclyl, or substituted heterocyclyl;

and Y represeriéy{subeiopdis haloa@perearbaydioryl ooy alkybudytituted by

-C(S)-, or - (CH2)m when L is selected from the glroup consisting of
Formulae (I11), bRispessll(Cus pllsd aupstittisihhi alogenaipd heterogylyiz or
-OC(0O)- when L lected, f sti fE lae (IV),
(N2, and (VD) T B Ao 2 S R PRI 4 08 s

4, or 5; wherei%ﬁ%gq&xﬁ@ggg%{%%% R2RANN); A2WA Whependently

phenanthryl, o enyl; car

10,11-dihydro-qxepaienzafey Hlse|QRaniiursiala By undami(s)
7,7-dimethyl-2-oxo-bicyclo[2.2.1]heptyl, 9H-fluorenyl, 9- oxo-fluorenyl,

acenaphthyl, anitidependaahyielccftddran Beydideneorsidinybf:indenyl,
menthyl, 1,2,3,4-tetrahydro-naphthyl, or bicyclo[2.2. 1 ]heptenyl;
heterocyclyl is 1,2,3,4-#edegeydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,2-dihydro-3-oxo-pyrazolyl, 1,3,4-thiadiazolyl, 1,3-dioxo-
isoindolyl, 1,3-dioxolar19']’,d!m¥mdolyl, 1H-pyrrolo[2,3-c]pyridyl, 1H- pyrrolyl,

1-oxo-3H-isobenzofuranyl, 2,2',5',2"-terthiophenyl, 2,2'-
scarboxy,

scarbamoyl,
*C,.s alkoxy,
*amino,
*Cs.6 cycloalkyl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
»C, s alkyl,
**C,.5 alkoxy,
**C,.5 alkyl substituted by halogen,
+(C,_; alkoxy substituted by halogen, and
+»-SO,NH,,
sheterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of
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2H-benzo[1,4]oxazinyl, 3,4-dihydro-2H-benzo[b][1,4]dioxepinyl, 4H-
benzo[1,3]dioxinyl, 4H-benzopyranyl, 4-oxo-1,5,6,7-tetrahydro-indolyl, 4-
0Xx0-3,4-dihydro-phthalazinyl, 4-oxo- Bér?zopyranyl 9, 10, 1 O-trioxo-
thioxanthenyl, 9H-carbazolyl, Qg4 henyl azetidinyl, benzimidazolyl,
benzo[1,3]dioxolyl, benzo[2,1,3]oxadiazolyl, benzo[1,2,5]oxadiazolyl,
benzo[b]thienyl, benzofuryl, beqggthigzolyl, cinnolyl, furyl, imidazo[2,1-
b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxazolyl,
oxolanyl, piperazyl, piperidyl, pitichdlkoxsazolo[5,1-b]thiazolyl, pyrazolyl,
pyrazinyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl,
thiazolyl, thienyl, thiolanyl, 2,3*§irsalkslisebssdited bbalaggraendhienyl, or
benzofuranyl; halogen is fluoro, chlgro, bromo, or iodo; or a
pharmaceutically acceptable saﬁ’ﬂ %@féuwmﬁhﬁ]@ﬂ%f 2. The

hycrogen, haloggt, %f?gﬁ?xl}“cl R B o S s
loalkyl,
;)I/Ify?tﬁioyorc 6Il 5p gr&rr%glg fé}'%é:{egy%e salt, W %%ﬂ? %lasﬁ%' of

thereof. 3. The compoupglgegording to claim 2 wherein R1 is selected
from the group 241 conS|st|ng of: (i) C1_io alkyl, and C1.10 alkyl
substituted by substﬁue@{!ssanuytjependently selected from the group
consisting of -halogen, oxo, C1_5 alkoxy, C1_5 alkoxy substituted by
carbocyclic aryl, -Cl ->@jkylkexyonyloxy,

C,.s alkyl substituted by halogen, and

+C,.; alkoxy substituted by halogen,
heterocyclyl, or heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:

shalogen,

(.5 alkyl,

»C,.; alkoxy,

*C,.5 alkyl substituted by halogen, and

(.5 alkoxy substituted by halogen;

L is selected from the group consisting of Formulae (IIT), (I11a), (ITIb),
{IV), (IVa), and (IVb);

B B., .~ B.
R, /O/ ‘v’z‘ Rs «O' “I' O v
?-Q,/N\A Ry ??«/N\A Ry ??A/ .
(1L

(IITa) (Ilb)

B B B
IIRS \?SJ F|i3 U \;‘5\) $3 (O.\\\\ \é‘)
15 M 1% M [ “a

H b

(Iv) (IVa) (IVb)
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--CI-5 alkyl, and CI_5 alkyl substituted by oxo, heterocyclyloxy,
heterocyclyloxy substituted by C1_5 alkyl, -mono-carbocyclic arylamino,
di-carbocyclic arylamino, carbocycli@a Isulfonylamino, carbocyclic

arylsulfonylaming, sHSHUEEDN L h flibentiin, Hialthinn &1cS, lilitier o

substituted by carbocyclic aryl, carbocyclic arylthio, ‘carbocyclic arylthio

substituted by hal@@ese ¢4k iGaspamr¥atlc aEBIDLSHDStMIedhycelys, alkyl,

carbocyclic arylsulfonyl, carbocyclic arylsulfonyl substituted by halogen,
heterocyclylthioZhetg emdyt) yltheachiibddtert dehiby o grtk\Haldg8n6C, s alkyl, C,.s

cycloalkyl, C3.6 cycloalkenyl, carbocyclyl, carbocyclyl substituted by
C1.5 alkoxy, calposbiitituied, barvalegendayoiibyspbstituiitbney drpxy, Ci.s alkyl
substituent(s) ins?l%spt?tgtcejg rl;g%arbocyclic aryl, Cy.5 alkyl substituted by halogenated
carbocyclic aryl, Cs alkyl substituted by heterocyclyl, C,s alkyl
substituted by halogenated heterocyclyl, C,s alkenyl, C,s alkynyl, Ci6
cycloalkyl, C,.s alkoxy, C,.5; alkoxy substituted by halogen, mono-C,.;
alkyl amino, di-C;.; alkyl amino, C, s alkylthio, carbocyclic aryl,
substituted carbocyclic aryl, heterocycelyl, or substituted heterocyclyl; Z, is
hydrogen, C,s alkyl, C,.s alkyl substituted by halogen, C,.5 alkyl
substituted by hydroxy, C,.; alkyl substituted by carbocylic aryl, C,.5 alkyl
substituted by halogenated carbocyclic aryl, C, s alkyl substituted by
heterocyclyl, C,.5 alkyl substituted by halogenated heterocyclyl, C, .
alkenyl, C,.; alkynyl, C; ¢ cycloalkyl, C,_s alkoxy substituted by halogen,
mono-C,_s alkyl amino, di-C,_s alkyl amino, C,_; alkylthio, carbocyclic aryl,
substituted carbocyclic aryl, heterocyclyl, or substituted heterocyclyl;
and
Y represents:
(1) -C(O)NR;-, -C(S)NR;s-, -C(0)O-, -5(0),-, -C(O)-, -C(S)-, or -
(CH,).- when L is selected from the group consisting of Formulae
(IIT), (Illa), and (Ib); or
(i1) -C(O)NR;-, -C(S)NR;-, -C(0)O-, or -OC(0)- when L is selected
from the group consisting of Formulae (IV), (IVa), and (IVb);

wherein R; is hydrogen or C,s alkyl; and mis 0, 1,2, 3,4, or 5;

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl,
phenanthryl, or biphenyt;

carbocyclyl is 10,11-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-
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alkoxy, CI_5 alkoxy substituted by halogen, Cl_5 alkoxy substituted by
carbocyclic aryl, carbocyclic aryloxy, mono-carbocyclic
arylaminocarbonyl, and mono-carbgé@clic arylaminocarbonyl substituted

by substituent(gkseiasiet 'ff@-ﬁltﬁ@ﬁlﬁ@%&%?&&?@%h&%ﬁlﬁg?ﬁﬂ&ﬁ'@nyl, 9-
C1-5 alkyl, C1-5 alkoxy, and C1-5 alkoxy substituted by halogen,

di-carbocyclic asytamisReaxemdpRid, sitEaoays/icEiarirpoRdbes) Yhdanyl,
substituted by substituent(s) selected from the group consisting of:

...halogen, ... Cinderylkylenth(t112 Alikaetyatondoh @dphtialk ox pisptis[Ritéthépgenyl;
halogen, CIl_5 alkylthio, CI-5 alkylthio substituted by halogen, --CI -5
alkylsulfonyl, heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
1,2,3-triazolyl, 1,2-dihydro-3-oxo-pyrazolyl, 1,3,4-thiadiazolyl, 1,3-dioxo-
isoindolyl, 1,3-dioxolanyl, 1H-indolyl, 1 H-pyrrolo[2,3-c]pyridyl, 1H-
pyrrolyl, 1-oxo-3H-isobenzofuranyl, 2,2',5',2"-terthiophenyl, 2,2'-
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-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, 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-carbazolyl, 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-
b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxazolyl,
oxolanyl, piperazyl, piperidyl, piridyl, pyrazolo[5,1-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 (I1a);
Z, is hydrogen, halogen, C, 5 alkyl, C,_; alkyl substituted by halogen, Cs4
cyeloalkyl, C,s alkoxy, C,.s alkoxy substituted by halogen, or C,.s alkylthio; or a
pharmaceutically acceptable salt, hydrate, or solvate thereof.

3. The compound according to claim 2 wherein R, is selected from the group
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carbocyclic aryl, carbocyclic aryl, and carbocyclic aryl substituted by
halogen, (ii) C2_5 alkenyl, and C2.5 alkenyl substituted by substituent(s)
independently selected from the gr consisting of: carbocyclic aryl, and
carbocycéghggﬁhg%l&stituted by substituent(s) independently 244 selected
from the group consisting of., --nitro, --halogen, CI_5 alkyl, CI_5 alkyl
substituted by hgjogenc, G dig/plsxy, and -Cl_5 alkoxy substituted by
halogen, (iii) C3-6 cycloalkyl, and Cis cycloalkyl substituted by
substituent(s) independentifkdeidstedtédcm ditstiponitsr mdsistidendf; sclicted
alkyl, C1.5 alkyl substituted by carbocyclic aryl, carbocyclic
arylcarbonylamino, anérosatieagpanicensistiigp€arbocyclyl, and
shalogen,
*0X0,
+C, ;5 alkoxy,
*C,.; alkoxy substituted by carbocyclic aryl,
*C,.5s alkylcarbonyloxy,
C,.5 alkoxycarbonyl,
*C,.5 alkoxycarbonyl substituted by carbocyclic aryl,
scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
+shalogen,
*s11itro,
»«C,s alkyl, and
*«C, ;s alkyl substituted by oxo,
sheterocyclyloxy,
sheterocyclyloxy substituted by C,_; alkyl,
*mono-carbocyclic arylamino,
sdi-carbocyelic arylamino,
scarbocyclic arylsulfonylamino,
scarbocyclic arylsulfonylamino substituted by C, 5 alkyl,
+(\.s alkylthio,
*(\.5 alkylthio substituted by carbocyclic aryl,
scarbocyclic arylthio,

scarbocyclic arylthio substituted by halogen,
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substituted by substituent(s) independently selected from the group
consisting of: --halogen, oxo, monagcarbocyclic arylaminocarbonyl, 245
di-carbocyclic arylaminocarbonyl, maﬁa-carbocyclic arylaminocarbonyl

substituted by CI-5 alk%ﬁo@éﬁ@%ﬁ'%ﬁﬁﬁﬁ%@?@ﬂ%' substituted

by C I-5 alkoxy, carbocyclic aryloxy, carbocyclic aryl, and carbocyclic aryl
substituted by substitueaitekyiidepandenyy, selected from the group
consisting of: halogen, C1.5 alkyl, and C1 _5 alkyl substituted by halogen,
heterocyclyl, and hetesompobylchiaasyiutéehiibstiutatkly, hil@génalkenyl,
C1_7 alkoxy, C1_7 alkoxy substituted by halogen,
sheterocyclylthio,
*heterocyclylthio substituted by C, s alkyl,
*C;. cycloalkyl,
*(; cycloalkenyl,
scarbocyclyl,
scarbocyclyl substituted by C,_s alkoxy,
scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*halogen,
**nitro,
»(C, s alkyl, and
+*+(C, 5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
ssshalogen,
ssscarbocyclic aryl, and
sssheterocyclyl,
s, 5 alkoxy,
#C,_s alkoxy substituted by halogen,
+C,_s alkoxy substituted by carbocyclic aryl,
«scarbocyclic aryloxy,
s*mono-carbocyclic arylaminocarbonyl, and
ssmono-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consisting of:

seshalogen,
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and C1.5 alkoxy heterocyclyloxy,and heterocyclyloxy substituted by
substituent(s) independently select % rom the group consisting of: 246
--halogen, "CI-5 alkyl, and -'CI-5 alk(é bstituted by halogen, CI 5
alkoxycarbonyl, mono-C1-5 alkylamm.@cl_ thenyl, -di-CI-5
alkylaminocarbonyl, -mono-ClI-5 alkylaminocarbonyl substituted by
carbocyclic aryl, di-C1_5 alkylaminee@rhemd:sygdituted by carbocyclic
aryl, mono-carbocyclic arylaminocarbonyl, di-carbocyclic
arylaminocarbonyl, mono-carbocyclre-axyl akkury satritongt dylisdivgead by
C1.5 alkyl, di-carbocyclic arylaminocarbonyl substituted by C1_5 alkyl,
-mono-Ci_5 alkylamino, di-C1*ds-egibdexeliserylemBosachmmib agl 5
alkylthio substituted by halogen, C1.5 alkylsulfonyl, carbocyclic aryl, and
carbocyclic aryl substituted by ScAsEbRae yykinineqathaml substituted by

substituent(s) selected from the group consisting of:
ssshalogen,
eee(Cy 5 alkyl,
»oo(C, ; alkoxy, and
+»+C,s alkoxy substituted by halogen,
+C, 5 alkylthio,
*+C,.s alkylthio substituted by halogen,
*C, .5 alkylsulfonyl,
escarbocyclic aryl, and
»sheterocyelyl,

sheterocyclyl, and

sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:
(s alkyl,
*C,.s alkoxy,
*(, s alkoxy substituted by carbocycelic aryl,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by halogen,

(i1} C,5 alkenyl, and

Cs.5 alkenyl substituted by substituent(s) independently selected

from the group consisting of*
scarbocyclic aryl, and

scarbocyclic aryl substituted by substituent(s} independently
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halogen, C1_5 alkyl, and CI_5 alkyl substituted by substituent(s)
independently selected 247 from th§ oup consisting of: halogen, oxo,
carbocyclic aryl, carbocyclic aryl substituted by halogen, heterocyclyl, and

heterocyclyl substituteg. py;syfpshifuenitslraenandely selected from the
group consisting of halogen, ... CI-5 alkyl, and ... C1-5 alkyl substituted by

halogen, C1.5 alkoxy, CI-5 alky#falo, carbocyclic arylthio, C1.5
alkylsulfonyl, carbocyclic arylsulfonyl, carbocyclic arylsulfonyl substituted
by halogen, carbocyclic arylsehfiogasubstituted by C1.5 alkyl, CI_5
alkoxycarbonyl, carbocyclic aryl, and carbocyclic aryl substituted by
substituent(s) independently **Ci.s alkyl,

+*«C, s alkyl substituted by halogen,
*(, 5 alkoxy, and
»»(, 5 alkoxy substituted by halogen,
(i)  Css cycloalkyl, and
Cs.¢ cycloalkyl substituted by substituent(s) independently
selected from the group consisting of:
*C,.5 alkyl,
+C,.5 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
selected from the group consisting of:
shalogen,
*Cyano,
snitro,
*Cy alkyl, and
(1.5 alkyl substituted by substituent(s) independently selected
from the group consisting of:
sshalogen,
**0X0,

ssmono-carbocyclic arylaminocarbonyl,
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alkyl substituted by halogen; wherein carbocyclic aryl is phenyl, naphth;l,
or anthranyl; carbocyclyl is 1-oxo-in%j§ yl, 9H-fluorenyl, 9-oxo-fluorenyl,
anthraquinonyl, C-fluoren-9-ylidene, Iridanyl, or menthyl; heterocyclyl is

1,2,3,4-tetrahydro-isoquinoIyI..aigﬁwj@g%%ﬁﬁ@gaﬁjgﬂ?golyl,
1,3-dioxo-isoindolyl, 1H-indolyl, 1H-pyrrolyl, 2,3- dihydro-1-oxo-isoindolyl,
2,3-dihydro-benzol[1,4]dioxinyhido-babsopicaylarinsarbendenysamud by Cys
2-oxo-pyrrolidinyl, 4-oxo- benzopyranyl, 9H-xanthenyl, benzo[1,3]dioxolyl,
benzo[2,1,3]oxadiazolyl, bend&pky?,5]oxadiazolyl, benzo[b]thienyl, furyl,
isoxazolyl, morpholinyl, oxazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl,
quinolyl, quinoxalyl, thiazolyl:dire#rpparalarpimiapqsrbenslsHbstarirsehy S -s
fluoro, chloro, bromo, or iodo; or a pharmaceutically acceptable salt,
hydrate, or solvate thereof. ﬁlw’compound according to claim 3
wherein: R2 is halogen, CI-5 ;a_ll%g 0115 alki»)(‘){ﬁ -N(R2a)(R2b), or
heterocyclyl; wherein Rea and RODEE &Reh dependently hydrogen,

C1.5 alkyl, CI-5 alkyl substitqtgﬂ,@ég%grﬁﬁy,agdﬁ alkyl substituted by
carbocyclic aryl, CI-5 alkyl substitut y héterocyclyl, C3-6 cycloalkyl, or

carbocyc'lic aryl; L IS seIectedf&m@ggrgyﬁmm@ﬁgﬁfﬁmg{@ (&)
and (Va); wherein R3 and R4 are each independently hydrogen or CI-5
alkyl; and A independently selected from the group consisting of:
ssshalogen,
se«(, 5 alkyl, and
+=+C, .5 alkyl substituted by halogen,
ssheterocyclyl, and
sheterocycly! substituted by C,_s alkyl,
+C;.5 alkenyl,
*C,.; alkoxy,
*C,.; alkoxy substituted by halogen,
*C,.; alkoxy substituted by carbocyclic aryl,
*(C;.5 cycloalkoxy,
scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
*enitro, and
*(C,; alkoxy
sheterocyclyloxy, and
sheterocyclyloxy substituted by substituent(s) independently

selected from the group consisting of:



ATIVIZAA Yy VT At BRIy IRV, && I T ATVl h Vi Al Wil ) Vi ve WiV & W

bonded to each other to form a ring and -R2-Z2- is -NR6- CH=CH-;
wherein R6 is hydrogen or C1_5 alkyl: and Y represents: (i) -C(O)NR5-,
-C(S)NR5-, -C(0O)0O-, -S(0)2-, -C(O)-,%%-(CHZ).- when L is selected from
the group consisting of Formulﬁaqgga,),; or (ii) -C(O)NR5- or -C(O)O- when
L is selected from the group consisting of Formula (IVa); wherein RS is
hydrogen or CI-5 alkyl; and muig,Q.aflky@radd or a pharmaceutically
acceptable salt, hydrate, or solvate thereof. 5. The compound according

to claim 4 wherein Rl is selectdd, frakyltbabgirimtgd byordigting of. (i) C1.5
alkyl substituted by substituent(s) independly selected from the group
consisting of: hydroxy,*Gartlsexxtrebamil, carbocyclic aryl substituted by
halogen, and C1.5 alkylthio, (i) C3.6 cycloalkyl, and (iii) carbocyclic aryl,
and carbocyclic aryl suB%Redt B LemEAeAPRY) independly selected

from the group consistiagof: iplogen; gy cvano, CL5 alkyl, C1._5
alkyl substituted by halgg'(e?'f gb?ﬂmnbcarfmnyl,

*mono-C,_s alkylaminocarbonyl substituted by carbocyclic aryl,
«di-C,_; alkylaminocarbonyl substituted by carbocyclic aryl,
*mono-carbocyclic arylaminocarbonyl,
«di-carbocyclic arylaminocarbonyl,
*mono-carbocyclic arylaminocarbonyl substituted by C,.; alkyl,
*di-carbocyclic arylaminocarbonyl substituted by C.s alkyl,
*mono-C, s alkylamino,
+di-C,_; alkylamino,
*C,.5 alkyithio,
*C,.s alkylthio substituted by halogen,
*C,.s alkylsulfonyl,
scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
*(C, ; alkyl, and
*(,.7 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
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by substituent(s) independly selected from the group consisting of:
-halogen, -ClI -5 alkyl, carbocyclic a ¥ and carbocyclic aryl substituted
by halogen; R2 is -N(R2a)(R2b) or & rocycIyI wherein Rea and R2b are

each independently hﬁgﬁq (?éoﬁs?ém gfl is hydrogen, C1_5 alkyl, or
CI-5 alkylthio; Z2 is hydrogen or C1-5 alkyl; L is Formula (llla) or (Na),

wherein R3 and R4 arc hydrog@ileglds a single bond and B is a single
bond or -CHZ-; and Y represents: (i) -C(O)NH-, -C(S)NH, -C(O)-, or
-CH2- when L is selected fromothe group consisting of Formula (111a); or
(ii) -C(O)NH- when L is selected from the group consisting of Formula
(IVa); wherein carbocyclic arytderpisaeli eryhaphthyl; 251 heterocyclyl is

furyl, 1H-indolyl, morpholinyl, oxazolyl plper dyl, pyrid rrolidyl, or
9H-xanthenyl; halogen is quor’Ga@?Ry ﬁﬁ‘g? “ﬁ?dag% eutically

acceptable salt, hydrate, or sg vate th f 6. The compound according
to claim 5 wherein R, is selectt 8??8% oup consisting of:

"heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
se+(C, s alkyl, and
+++C, s alkyl substituted by halogen,
*C,.; alkoxy,
*C,.5 alkylthio,
scarbocyclic arylthio,
(.5 alkylsulfonyl,
scarbocyclic arylsulfonyl,
scarbocycelic arylsulfonyl substituted by halogen,
scarbocyclic 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:
**halogen,
**nitro, and
**C,5 alkyl,
*heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:
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substituted by halogen, (ii) heterocyclyl, and heterocyclyl substituted by
halogen; and Z1 is hydrogen, Cl.Sﬂkéll, or C,_5 alkylthio; Zz is hydrogen
or C,_5 alkyl; wherein carbocyclic arylis phenyl; heterocyclyl is furyl,
pyridyl, or pyrrolidyl; halogendg,fligefo, chloro, or bromo; or a
pharmaceutically acceptable salt, hydrate, or solvate thereof. 7. The
compound according to claim«sediglieantrom the group consisting of:
N-(cis-4- { [6-(dimethylamino)pyrimidin-4-yl] amino} cyclohexyl)-3,4-
difluorobenzamide; N-(cis-4- {{&-{dikwbshstitatietdyhatogenypyrimidin-4-
ylJamino}cyclohexyl)-4-fluorobenzamide; 252 4-chloro-N-(cis-4- {
[6-(dimethylamino)-2-methylpyrimidin-4
yllamino}cyclohexyl)-3-fluorobenzamjde; N-(cjs-4- {
[6-(dimethylamino)-2-HBEFIhSATRAF¥HeAry1 is phenyl, naphthyl, or anthranyl;
ylJamino}cyclohexyl)-3,5-difluorobenzamide; 3-chloro-N-(cis-4-
[6-(dimethylamino)-2- daefﬁ‘%'ﬁ’ﬁ? r?r‘ﬁi(ﬁ'r?f‘z?-"?ﬂe%hr?%‘.hg}f' LS oo fuorens
cyclohexy)-4-(iflyarametyLenheRaAsHe SRR SIHABA-(Cis-4- {
[2-methyl-6-(methylamino)pyrimidin-4- yl] amino) cyclohexyl)benzamide;
N-(cis-4-{ [6-(dimethylaspine)dyMmethy myrisgifirt-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-o0xo-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 1s fluoro, chloro, bromo, or iodo;

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

4. The compound according to claim 3 wherein:
R, is halogen, C,; alkyl, C,_; alkoxy, -N(Ry,)(Rz), or heterocyclyl;
wherein Ry, and Ry, are each independently hydrogen, C,.; 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;
L is selected from the group consisting of Formulae (1lla) and (IVa);
wherein R; and R, are each independently hydrogen or C, 5 alkyl; and A

and B are each independently a single bond, -CH,-, or -(CH;),-;

Z, is hydrogen, halogen, C, s alkyl, C,.s alkyl substituted by halogen, C, s
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cyclohexyl)-3-fluoro-5-(trifluoromethyl)benzamide; N-(cis-4- {
[6-(dimethylamino)-2-methylpyrimidin-4 ylJamino}
cyclohexyl)-3,5-bis(trifluoromethyl) ﬁgamide
3-chloro-4-fluorgN- |§r@:—[ 2 ﬁﬁyl Ripgil - XPQ?’ rgl in-4-
yl)amino]cyclohexy benzagm@e 3 %Ior%ﬁ oro- - Gl

{cis-4-[(2-methy;6a PRk Ubntlel | RYERNMef to form a ring and -R,-Z,- is -NR-
yl)amino]cyclohexyl}benzamide;
3-chloro-4-fluorOH:{EIs-dHékimR iy hydro gt 0l Gf 2, g paidnidin-4-
yl)amino]cyclohexyl}benzamide; 3,4, 5-trifluoro-N-
{cis-4-[(7-methyl-7H-pyrrolo [2, 3-d]pyrimidin-4-
yl)amino]cyclohexyl}benzamide; 3,4,5-trifluoro-N-(cis-4-

{[2-methyl-6- (mgt’f?yrﬁﬁﬁ%)pyrlmldm 4- yl]amlno) cyclohexyl)benzamide;

cis-N-(3,4-difluorophen - eth m|no -me yr

ylJamino} cyclohexan %gé?[ f’ﬁgﬁﬁ R&@slﬂ?rf (CHy)er
[6-(dimethy]amino)-2-methylpyrimi éﬁl‘] )
cyclohexyl)cyclopen tangca g galﬁqc? 4 tﬁe grou%) consisting of Formula (IIla); or

-(2-chloro-6- fluorophemél) 5(&91@124- c{r[QJK [f@em')élﬁmig‘?élgc'ted from the group

methylpyrimidin-4-yllamino }

cyclohexyl)-5-methylis@egale- 6t FarppiaIvdg; N-(cis-4- {
[6-(dimethylamino)-2-methylpyrimidin-4 yl] amino)

cyclohexyl)-2-(4-methekypding Roisyhyarogino be€yz aatiigle ankl 1fcis041 {or 2;
[6-(dimethylamino)-2-methylpyrimidin-4- yllamino}
cyclohexyl)-5-i¢de-phitmansitisally- ¢epsplabile salt, hydrate, or solvate thereof.

[6- (dlmethylamlno) -2-met dgﬂpyrlmldln -4- y]]amino)
cyclohexi 5 sorarpyad RS Frdma foraign A culisisinR: ihpqierted fom the group
[6-(dimethxlam|nc()ﬁ..2 methylpyrimidin-

consisting of:

i) Cy.s alkyl substituted by substituent(s) independly selected from
the group consisting of:
shydroxy,
scarbocyclic aryl,
scarbocyclic aryl substituted by halogen, and
*C,s alkylthio,
(i1} Cs.6 cycloalkyl, and
(iii)  carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independly selected
from the group consisting of:
*halogen,
*nitro,
*Cyano,
*C,.s alkyl,

*C,_s alkyl substituted by halogen,
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[6-(dimethylamino)-2-methylpyrimidin-4- yllJamino }
cyclohexyl)-N-(3,4,5-trimethoxyphen Iburea;
N-(5-chIoro-2,4-dimethoxyphenyl)-l\?)-é( is-4-{ [6-(dimethylamino)-2
methylpyrimidin-4-y|]ar@i1[1g}1@/&lohexyl)urea; N-(cis-4- {
[6-(dimethylamino)-2-met5hylpyri’midin-4- yl] ammao)
cyclohexyl)-N-(2,4,6-tibro amixyenbtliHiea biNnitoges; {
[6-(dimethylamino)-2-methylpyrimidin-4 yllJamino }
cyclohexyl)-N-mesitylttGauataxNs(Bs6tokiet byl cdrboogldiN sois-4- {
[6-(dimethy]amino)-2-methylpyrimidin- 4-yl] amino} cyclohexyl)thiourea,
N-(2,4-dichloro-6-metrsApieeysliy-aryleis, 4nd [6-(dimethylamino)-2-
methylpyrimidin-4-yl] amino} cyclohexyl)thiourea;

N-(5-chloro-2,4-dimetASHOsERs Arlory sustitutsd Snfetd¥ino)-2
methylpyrimidin-4-yl] amino lohexylthiourea; 254
N-[4-bromo-2-( H uorg‘lﬁm%ﬁéﬂ&]-N-(cisA- { [6-(dimethylamino)-2

methylpyri midin'4'y|]%&ﬁ&@)}ﬁlﬁ%ﬁ@%ng%ﬁlﬁ%g}kéﬁééﬂﬁt{epmdly selected

[6-(dimethylamino)-2-me
cyclohexyl)-3-nitroben@@{)pﬂ‘;l,geE,JI},I,;1 g&;g}sﬁ%gd&,@ethylamino-2-methyl-pyrimi
din-4-ylamino)-cyclohexyl] - 3,4-diethoxy-benzamide;
N-[cis-4-(6-dimethylantialegénnethyl-pyrimidin-4-ylamino)-cyclohexyl] -
3-ethoxy-benzamide; N-
[cis-4-(6-dimethylamirg,2-atigihyl-pyrimidin-4-ylamino)-cyc lohexyl]-
3,5-diethoxy-benzamide;

N-[cis-4-(6-dimethylartfitidosyelstesyl @dmidin-4-ylamino)-cyclohexyl]-
3-isopropoxy-benzamide; 3

-bromo-N-[cis-4-(6-diﬁf@fh%&ﬂﬁ%w-wpé‘mﬁﬂgﬂ)?ﬁﬁﬁmﬁﬂiylamino)-

R; is -N(R3,)(Rys) or heterocyclyl; wherein Ry, and Ry are each
independently hydrogen or C, 5 alkyl,
Z, 1s hydrogen, Ci_s alkyl, or C,.; alkylthio; Z; is hydrogen or C, s alkyl;
L is Formula (Illa) or (IVa), wherein R; and R, arg hydrogen, A is a single
bond and B is a single bond or -CH,-;
and
Y represents:
(1) -C(O)NH-, -C(S)NH, -C(QO)-, or -CH,- when L is selected from
the group consisting of Formula (IITa); or
(ii) -C{O)NH- when L is selected from the group consisting of

Formula (IVa);

wherein carbocyclic aryl is phenyl or naphthyl;



J AT ) vy vwiviivaylj VvyeiietAaliitd,

4-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-3-methyl-benzamide; 3 dlfluoromethoxy N- [ci
s-4-(6-dimethylamino-2 -methyl- yrﬁﬁl din-4-

ylamino)-cyclohgexyl-DpZRMIEE; 1 H-indolyl, morpholinyl, oxazolyl, piperidyl, pyridyl
3-chloro-N-[cis-4-(6- m%%lr?ylamlno 2- me){hyl &rlmlgn 4- ya%lr?o Yo PR

cyclohexyl]-4-rgtiidye of dptigeitkkiaomo-N-
[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-berhadnsdés fluoro, chloro, or bromo;
N-[cis--(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,5-dimethoxy-erempkamidesutias)ianocsptable salt, hydrate, or solvate thereof.

[cis-4-(6-dimethylamino-2- methyl pyrimidin-4-ylamino)-
C?CIOhG)T)hT E@‘HE‘&W(P@C‘? mgNp ﬁ;@m 5 wherein R, is selected from the group

4-(6- dlmeth%/ mlr#: -2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4- metho EhEtide; 3- -cyano-N-

[cis-4-(6-dimet Ialeg—go;[:gaggwymldln -4-ylamino)-

cyclohexyl]-benzamide; N-[Cis-

4-(6-dimethylamino-2gHy, h&%@]'ﬂiﬁ‘gﬁn&% ﬁ%ﬁéﬁﬂ?}%ﬂependly selected

3-methoxy-benzamide; N-[cis-4-(b-dimethylamino-2-methyl

-pyrimidin-4-ylamino)-gys khberaip cdnilsirigof: -methyl-benzami de;
4-bromo-N- [cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexyl] -3-methyl-4belvgemide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyc lohexyl] - 3
-fluoro-4-methyl-benzHpmickyl,

N-[cis-4-(6-dimethylamino-2-methyl- p 4-ylamino)-cyclohexyl]-
3-ethyl-benzamide; 3- r?ﬁﬂ’i{ls“ st ?"Hogen
[C|s-4-(6-d|methylam|r18;§hqf(%;{r)1}y E[lg)é/nmldln-4-ylam|no)-

*C,.; alkoxy substituted by halogen,
(i) heterocyclyl, and
heterocyclyl substituted by halogen;
and

Z, is hydrogen, Cys alkyl, or C,.5 alkylthio; Z, is hydrogen or C,_s alkyl;

wherein carbocyelic 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-methylpyrinmidin-4-

yljamino} cyclohexyl)-4-fluorobenzamide;
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N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyc lohexyl]-
4-trifluoromethoxy-benzamide;

N-[cis-4-(6-dimethylamino-2- methylzp%lmldln 4-ylamino)-cyc lohexyl]-

4-methyl-benzamiglgro v (cis4- {[[6 ~(dimethylamino)-2-methylpyrimidin-4-
N-[cis-4-(6- dlmethylamlno -2-methyl-pyrimidin-4- yIamlno})cycIohexyI]

3-methykhenzanua@ohexyl)-3-flucrobenzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyc lohexyl]-
4-trifluoromethyVendafifi-GimetRAdiflimod e2-netind il @hdimdle-5-carboxylic
acid[cis-4-(6-dimethylamino- 2-methyl-pyrimidin-4-ylamino)-cyclohexyl]
-amide; ZHemigojeysiahery-prtidiflrophpragapidgmino]-cyclohexyl}
-2,N,N-trimethyl- p}&)ﬁ |d|ne 4,6-diamine; 2,N,N- trlmeﬁ%l N- [cis-4-(3

-trlfluorometho><7§/c ﬂé;@l‘&??é%}ﬂmﬁ i PX”B“&FHF?ﬁme

glyfrl:u;ll ﬁ@hingg a¥n cxy%)y-fl {E‘lﬁg o oxﬁ%gnzémilal trimethyl-

1-(3.4-dimethoxyephenylyaslcise (B imsHMamiRaA- e N Rymisina.

4-ylamino)-cyclohexyl]-urea;

1-[cis-4-(Braime iRyiasRiRorRemaiidkpyrimidin-4-ylamino)cyclohexyl]-3 -
(2-ethoxy- phenyl) urea,

1-(4-benzyloxypliesbiE-{diméHAaciinet ey pydrmngithgd-pyrimidin-4-
ylamino)-cyclohexyl]-urea; 3,

5-dibronyblaxiimiscgc{cheinl piflizmolranzamidsthy |- pyrimidin-4-ylamino)-
cyclohexyl]-benzamide; 3

_bromo-4-chlor6-rblpErs i céednt B methransinnlcAryrhytmianisin=4-
ylamino)- yclohexﬁ”q) ?}%%j%l‘ chloro-N- -
[cis-4-(6% ?H’é?ﬂ At yrimidin-4-ylamino)
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]amino } cyclohexyl)-3,5-bis{trifluoromethyl)benzamide;
3-chloro-4-fluore-N-{cis-4-[ (2-methyl-6-piperidin-1-ylpyrimidin-4-
yl)amino [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-
ylamino]cyclohexyl}benzamide;
3,4,5-trifluoro-N- { cis-4-[(7-methyl-7H-pyrrolo[2,3-d[pyrimidin-4-
yl)amino]cyclohexyl }benzamide;
3,4,5-trtfluoro-N-(cis4- {[ 2-methyl-6-(methylamino)pyrimidin-4-
yl]amino}cyclohexyl)benzamide;
cis-N-(3,4-difluorophenyl)-4-{[6-(dimethylamino)-2-methylpyrimidin-4-

yl]amino}cyclohexanecarboxamide;
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N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- ylamlno)
cyclohexylmethyl]-3-fluoro-4-trifluor thyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl=pyrimidin-4-ylamino)- cyclohexyl

methy]]-3-trifluoy ZRTUL9. {[6-(dimethylamino)-2-methylpyrimidin-4-
N-[cis-4-(6- dlme%ylamlno 2- m[);thrg/llllg yrl{ml in-4 yamlnog s

cyclohexyigeitbydy3lomaiRyyidRheasisiRidreiagro-N-
[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmeth3ARadhrarGiftaqraphenyl)-N-(cis-4- {[6-(dimethylamino)-2-
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)
cyclohexgthztpynadinfuriemae sraeiszithitamethylisoxazole-4-carboxamide;

N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- ylamlno)-
cyclohexylmetﬂvﬂ%ﬁ ﬁLﬁ)%‘fﬁ IHERY ey lpyrmidin-4-

N-[cis-4-, ;(a d'm":}tﬁj)éfi 'n{%)ﬁ ?&%fxﬁgml%gy)‘%-natrrn enzamide;

cyclohe enzami

N-[cis-4-(6- dlmg,tlf yiami Iﬁﬁ& DR i R RiRR 4

cyclohexylmethyl]-3,5- oro-beénzami de N-

[cis-4-(6yaianEhRY LS BIRek PR SBIY-RYaNHR- 4-ylamino)-
cyclohexylmethyl]-3-ethyl-benzamide;

2,2-difluoro-bemzofi;3]fioxdinctrdaniiax)lenehs poisnd dit-4-

dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-amide;

N- [cis- 4¥(Bm1mé@|?ltyldmmb 2-(ekxHiopyidvdihentrpietainidy;

cyclohexylmethyl]-3-fluoro-4-methyl-benzamide; N-

[cis-4-(6-dimetAYyigidlo-diegihylagina) &ﬁ@@&’ﬁ?ﬂ?\'@ﬁ%ﬂclohexylmethyl]
-4-fluoro PEﬁenzamld

3,4-dich WT&@C Otﬁﬁlﬁpﬁhﬁﬁm%gfm’ﬂﬁnmldm 4-ylamino)-
2 bromoN [os B A R A B AR Sfaminc)-
yl]amino } cyclohexyl)-V'-[ 1+ 1-naphthyl)ethyl]urea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino } cyclohexyl)-N-(3,4,5-trimethoxyphenyl)urea;
N-(5-chloro-2,4-dimethoxyphenyl}-N'-(cis-4-{[6-(dimethylamino)-2-
methylpyrimidin-4-ylJamino}cyclohexyl)urea;
N-(cis-4-{[6-(dimethylamino)}-2-methylpyrimidin-4-
ylJamino } cyclohexyl)-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-yl]amino}cyclohexyl)thiourea;
N-(2,4-dichloro-6-methylphenyl)-N'-(cis-4- {[6-(dimethylamino)-2-
methylpyrimidin4-ylJamino}cyclohexyl)thiourea;
N-(5-chloro-2,4-dimethoxyphenyl)-N'-(cis-4-{[ 6-(dimethylamino)-2-

methylpyrimidin-4-ylJamino} cyclohexyl)thiourea;
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-dichloro-N-[cis4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethy]]-benzamide; 54

3-chloro-N-[cis-4-(6- dimethylamino% methyl-pyrimidin-4-ylamino)-

cyclohexylmethyllApflas0 ReERRAAEhy phenyl]-V'~(cis-4- {[6-(dimethylamino)-2-
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclohexybmgthytinddiargiantintytbaaaannidaisand 258
3-chloro-N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclohexylmeth¥i] ciseiadérbides tbylanphexhactyingityidredptable salt,
hydrate, or solvate thereof. 8. The compound according to claim 1
selected>aminpteyrehprBrisnitinbeeramiftcis-4- {

6-(dimethylamino) thylpyrimidin-4 yl ino)

E:yél ohexyl))/ 3, 4]%(i%v-4}6§ h p%}[ - -)é]eﬁlly%-pyrlmld1n-4-ylammo)-cyclohcxyl]
[6-(dime n eth r|m|d|n 4 -yl] amino) cyclohexyl)-

3,4- d|f|ucg)tf}(})/??enn%hzalgﬁ%e %cj:%bro N-(cis-4- {

[6- (d'methy'amﬁ‘{}n?ﬂ@%ﬂ%?mﬁﬁb A }mdm-4-y]amlno)-cyclohexyl]

cyclohexyl)-4-fluorobenzamide; 3,4- dichloro-N-(cis-4-
[6-(dimegtigsytsehZnmgshylpyrimidin-4- yl] amino} cyclohexyl)benzamlde

3 -chloro-N-(cis-4- { [6-(dimethylamino)-2-methylpyrimidin-4- ylJamino)
cyclohexyl)-5-fli¥dabéiéaiiniekay hin(tic-Arethyl-pyrimidin-4-ylamino)-cyclohexyl]-
[6-(dimethy]amino)-2-methylpyrimidin-4- yl] amino) cyclohexyl)-3,4, 5-tri
fluorobeB2atitiexHhsraanaide- (cis-4- {

[6-(dimethylamino)-2- methyl rimidin-4- yllJamino}
cyclohexyl)nlcoﬂr{éﬁ“i‘l‘i’d ljrtmgno -2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

[6-(dim Iaml - eth yrimidin-4- ylJamino}
cycloheéy{%’rﬁa %”( l’omethyl)benzamide N-(cis-4- {

[6- (d|methy|am§”|81)0mon}§1[hym($nal gﬁ-jy]anruno-z 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]-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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[6-(dimethylamino)-2-methylpyrimidin-4- ylJamino} cyclohexyl)benzamide;
3 -chloro-N-(cis-4- { [6-(dimethylaming)-2-methylpyrimidin-4- yllamino}
cyclohexyl)benzamide; 259 3 -chl o*34-fl uoro-N- {cis-4- [(2 -methylI

-6-pyrro | idi”'lﬂ'RYﬂ{éﬁ‘-;éﬂﬁ%ﬂ%%HHB‘-@lrﬁXﬂﬁ- GRA MR N (EISHEx -

[6-(dimethylaming)-2- Ipyrimidin-4-yl] aminof¥ cyclohexyl)-
3,4,5-triflgrahenzesmigridas-N-(3 -chloro-4-fluorophenyl)-4- {
[6-(dimethylamino)-2- methylpyrimidin-4-yllamino}
cyclohexanecathopaoidgeiNabsdéinethylamino-2-methyl-pyrimidin-4-ylamino)-
{[2-benzyl-6-(dimethylamino)pyrimidin-4-
ylJaminoegisletalybedzashideo-4-fluorobenzamide; cis-4-
{[6-(dimethylamino)-2-methylpyrimidin-4-yllamino} -N-(3,4,5
trifluorophenyl) &y MsHGisthpBminsdanethyl-pyrimidin-d-ylamino)-cyclohexyl]-
N-(4-bromo-2,6-dimethylphenyl)-N-(cis-4- { [6-(dimethylamino)-2-

methylp Fii ﬁ%ﬁ‘ﬁ?ﬁ? cyclohexyl)urea;

N-(4-bromo-2,6:dime D-N-(cisy4-1 [6+(dimethylaming)- i
methylpyrimidin-ifyz/f]‘&%l%%ﬁ%@f‘o %?(y 5%%1 1&5&“@%3%:&?%1%}03&1&3“1]
[6-(dimemﬂ{%@q)fghmma@}idinA- ylJamino } cyclohexyl)-N-(3,4,
5-trimethoxyphenyl)thiourea; N-(cis-4- {
[6-(dimethylamifiBpozrredfaisaybdieistid/lamino-2-methyl-pyrimidin-4-ylamino)-
yllamino)cyclohexyl)1V'-(2,4,6-tribromophenyl)thiourea;

5-bromosfistalre:dA} S-nesthyichextdniads; 4- (6-dimethylamino-2-methyl-

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

N-[cis-4-(3,5-diffrbeiichk{brsimgisamin-tystneRyrmidinmd-tisranaycyclonexyl]-

pyrimidine-4,6-diamine; N-[cis-4-(3 -bromo-benzylamino)-cyclohexyl]
-2,N,N A rﬂ@ﬂl‘,?,ﬁ-methyl-benzamlde;

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-benzamidc;
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-benzamide;
N-{cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexyl}-
4-triflucromethyl-benzamide;
2,2-difluoro-benzo[ 1,3]dioxole-5-carboxylic acid[cis-4-(6-dimethylamino-

2-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide;
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-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4- ylamino)- cyclohexyl]-urea;
260 N-[cis-4-(6-dimethylamino-2- methgllsulfanyl pyrimidin-4-ylamino)-
cyclohexyl]-3,4-difluoro-benzamide;

N-[cis-4-(6-dimgthylamippRBsmathy ruiidintoy inRk AN iimethy1-

3,4-difluoro-benzamide:

N-[cis-A-¢oriimpibly|aaiigme; methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3,5-bis-trifluoromethyl-benzamide; and

N-[cis-4-(6-dimeiNy\auniiiohZ e diydd grintidoredytaonyrimhzylamino)-cyclohexyl]-
cyclohexylmethyl]-4-trifluoromethoxy-benzamide; or a pharmaceutically
acceptapiaigufinpybatieminesolvate thereof. 9. A compound of formula

(la): RZZZ N t/Y\Rrré Zt wherein R1 represents: (i)

-CO21Bu, or -G0S 1@ ~ifprrbspzglniy m@lvlmlsé i ine
group consijstin é mulae (1), (IHa), and (Mb); or (ii) hydrogen, CI-5
alkyl, suB%’ﬂ %e f ’Bn or substituted Bn when L is selected

from the group e03isting H%frgl% i:n or@/l b aﬁq?%\{‘@ﬂ‘q" ﬁi?fmdm-

and R4 are eac |ridepen and A an are

each indgepaRdratly a&gﬁ}%mgd CH2 or -(CH2)2-; R2 is halogen,
C1-5 aIkyI CI-5 alkoxy, 2 )(h26) or heterocyclyl; wherein Rea and

R2b are each indegendedibethytiiamiern-fatthybiotinGdibalathino)-cyclohexyl]-3-

(2-ethoxy-phenyl)-urea;

1-(4-benzyloxy-phenyl)-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-phenyl)-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-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;
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alkoxy, or C1.5 alkylthio; Z2 is hydrogen, or CI-5 alkyl; and 261 Y
represents: (i) a single bond when L is selected from the group consisting
of Formulae (lll), (111a), and (111b3,53r (i) -C(O)O- when L is selected
from the group gansisti & ( \Va). A& \(h): 5
pharmaceuticaH}?/O[géc-:aégatgldlslﬁg&sil &%%ztg%ﬁﬁbﬂa gﬁ%\rée}%ﬁﬂ{log The
compouggLRikeRyienie S RrometsiPbdiarapsesents: (i) hydrogen,
-CO21Bu, or -COZBn (Bn is a benzyl group) when L is selected from the
group consistiny-fiF=oerdimdihid) nimdif)- hydiso getintlinstaliaghim)bstituted
C1.5 alkyl, Bn, or substituted Bn when L is selected from the group
consistirgyasteapimethylikatri iviosonieitRBbantiRideare each hydrogen; and A
and B are each independently a single bond or -CH2-; R2 is -N(R2,)(R2b)
or heterocyclylNuhs&raid miseeBplaming-Zractd myrmidssfadsmipfydrogen

or C1.5 alkyl; Z1 is hydrogen, C1-5 alkyl, or C1.5 alkylthio; Za is hydrogen
or Cl.5 81’@/}?*1"5?%‘(3“?“\@@?2%’8&%11?6“?@)( le bond when L is selected from
the group consigting of Formulla (L1a);.0r (i) ~C when L is selected
from the group%g ﬁ%{iﬁg‘%‘i‘#&?&%@g &%&'ﬂﬁ& ro%%%?&? %@ﬁ’#ﬁ‘ﬁ
1H-indolymsRnkiiyt) 328 b-piRgHaM dPyridyl, pyrrolidyl, or

9H-xanthenyl;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-

cyclohexylmethyl]-3-ethyl-benzamide;
2,2-difluoro-benzo[ 1,3 ]dioxole-5-carboxylic acid [cis-4-(6-
dimethylamino-2-methyl-pyrimidin-4-ylamino)-cyclohexylmethyl]-amide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-4-ylamino)-
cyclohexylmethyl]-3-flucro-4-methyl-benzamide;
N-[cis-4-(6-dimethylamino-2-methyl-pyrimidin-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)-
cyclohexylmethy]]-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
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CI-5 alkyl substituted by halogenated carbocyclic aryl, Cl_ 5 alkyl
substituted by heterocyclyl, C1.5 alkyl substituted by halogenated
heterocyclyl, C2_5 alkenyl, C2_5 al l, or -N(R2a)(R2b); wherein Rea

and R2b are egchyjndep {95' NEGREROR Yy lftdi2hino)
substituted by su Cill\stltuenf (ﬁepenjlgnt?fﬂn Oogecteajg rb m the group
consstnag{,hel;@j@g 1]-B¥ickidde; carboxy, carbamoyl, CI_5 alkoxy,
amino, C3.6 cycloalkyl carbocyclic aryl, carbocyclic aryl substituted by

substituent(s) indephnaeotivticdiesiespfablnsiichgiatp, condiatiethatof.
--halogen, "C1.5 alkyl, CI_5 alkoxy, C1.5 alkyl substituted by halogen,
C85 alkoxihs ubsipmvmtiabsotdibggenlazmd seBeipifdm theegrngoyaiyistingadf:
heterocyclyl substituted by substituent(s) independently selected from the
group consistint§-67sZe §6-(dimetyslamino)-2-methylpyrimidin-4-

yt]amino } cyclohexyl)-3,4-difluorobenzamide;
N-(cis-4-{[6-(dimethylamino)-2-ethylpyrimidin-4-ylJamino} cyclohexyl)-
3.4-difluorobenzamide;
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino} cyclohexyl)-4-fluorobenzamide;
3,4-dichloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino}cyclohexyl)benzamide;
3-chloro-N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]Jamino} cyclohexyl)-5-flucrobenzamide;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino}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-
yljamino}cyclohexyl}-4-fluoro-3-(trifluoromethyl)benzamide;
N~(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino}cyclohexyl)-3-(trifluoromethyl)benzamide;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
ylJamino}cyclohexyl)-3-(trifluoromethoxy)benzamide;
3,5-dichloro-N-(cis4- {[6-(dimethylamino)-2-methylpyrimidin-4-
yl]amino} cyclohexyl)benzamide;
3-chloro-N-(cis4-{[6-(dimethylamino)-2-methylpyrimidin-4-

yl]amino}cyclohexyl)benzamide;
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consisting of: halogen, C1.5 alkyl, CI-5 alkoxy, CI-5 alkyl substituted by
halogen, and CI-5 alkoxy substituted by halogen, heterocyclyl, or
heterocyclyl substituted by substitu ) independently selected from the

group CO“SiS““Q-aﬁd?@@%&o-ﬁéeéﬁlh&'mé%ﬁ it 13K Yhidin-4-

substituted by halogen, and -CI-5 alkoxy substitutéd by halogen; or a

pharmacgyismibycosierighiRsathilydrate, or solvate thereof. 12. The
compound according to claim 11 wherein R1 is selected from the group

consisting of: (NG kG- [byldiarth@brhO@Hyéthyipstitividic-Hyy Hulniti ) oot (hxyl)-
independently selected from the group consisting of: halogen, hydroxy,
oxo, 2643,&3-Biflllevsen@imidaikoxy substituted by carbocyclic aryl, C1_5

alkylcarbonyloxy, _ .
cis-N-(3-chloro-4-fluorophenyl}-4-{[6-(dimethylamino)-2-

methylpyrimidin-4-ylJamino} cyclohexanecarboxamide;
N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin-4-
yl]amino}cyclohexyl)-3-chloro-4-fluorobenzamide;
cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-ylJamino}-N-(3,4,5-
trifluorophenyl)cyclohexanecarboxamide;
N-(4-bromo-2,6-dimethylphenyl)-N'-(cis-4- {[6-(dimethylamino)-2-
methylpyrimidin-4-ylJamino} cyclohexylurea;
N-(4-bromo-2,6-dimethylphenyl)-N'-(cis-4-{[6-(dimethylamino)-2-
methylpyrimidin-4-ylJamino} cyclohexyl)thiourea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yl}lamino} cyclohexyl)-N-(3,4,5-trimethoxyphenyl)thiourea;
N-(cis-4-{[6-(dimethylamino)-2-methylpyrimidin-4-
yllamino } cyclohexyl)-N'-(2,4,6-tribromophenyl)thiourea;
5-bromo-furan-2-carboxylic acid [¢is-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;
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C1_5 alkyl, and CI_5 alkyl substituted by oxo, heterocyclyloxy,
heterocyclyloxy substituted by Cl_s &l§@#, mono-carbocyclic arylamino,
di-carbocyclic arylamino, carbocyclic arylsulfonylamino, carbocyclic
arylsulfonylamin ‘MH‘%@Y@WST yrethyisudfannyrigidin-4-amingh
substituteda carho c{li aryl, carbaqgyclic arylthio, carbocyclic arylthio
substituted’ é“ﬁéﬁg@% o RepamiKithio substituted by C1_5 alkyl,

carbocyclic arylsylfonyl, carbogvclic arylsulfonyl substituted.by.halo i
heterocyclylthio,%ﬁé g%éé?%ﬁl q&%ﬁgj e%@ﬁ?gfﬁf 7 (lzly I%?zﬁ@;l}le,xyﬂ
265 C3.6,0ygiaalkenvl.cameocyclyl, carbocyclyl substituted by C1.5

alkoxy, carbocyclic aryl, and carbocyclic aryl substituted by substituent(s)

independently  N.[¢is-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.

9, A compound of formula (Ia):

Rz
Z
/L p |
- / Y »
27N R, (Ia)
wherein R, represents:

@ hydrogen, -CO,Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formulae (III), (Ila), and
(Ib); or

(i) hydrogen, C,.s alkyl, substituted C,.5 alkyl, Bn, or substituted Bn
when L is selected from the group consisting of Formulae (TV),
(IVa), and (IVD),

wherein R; and R, are each independently hydrogen or Cys alkyl; and A

and B are each independently a single bond, -CH;-, or -(CHy),-;

R; is halogen, C,.; alkyl, C,s alkoxy, -N(Rz,)(Rz), or heterocyclyl;

wherein Ry, and R, are each independently hydrogen, C, s alkyl, C,.s alkyl

substituted by hydroxy, C,.5 alkyl substituted by carbocyclic aryl, C;

alkyl substituted by heterocyclyl, Cs.s cycloalkyl, or carbocyclic aryl;

Z; is hydrogen, halogen, C, ;s alkyl, C,.; alkyl substituted by halogen, C,.s

alkoxy, or C,s alkylthio; Z, is hydrogen, or C,s alkyl;

and
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alkoxy, CI_5 alkoxy substituted by halogen, Cl_5 alkoxy substituted by
carbocyclic aryl, -carbocyclic aryloxy, mono-carbocyclic
arylaminocarbonyl, and mono-carb é;;clic arylaminocarbonyl substituted
by substituent(§,)r§sllg from the group consisting of ...halogen, C1-5
alkyl, C1.5 alkoxy, and C1.5 alkoxy substituted by halogen,

di-carbocyclic agylaminaganeeoul #ich E“i‘scs%EQ.QEd/?ﬂiﬁnacﬂé'@fﬂﬁﬁ%ﬂEﬁﬂﬂybf
substituted by substituent(s) selected from the group consisting of 266

halogen, ... CI-5 alkylFdriufaa (k) YIa) cuhdldBlisiksixy substituted by
halogen, CIl_5 alkylthio, Cl_5 alkylthio substituted by halogen, C1-5
alkylsulfonyl, (i) -C(O)O- when L is selected from the group consisting of
Formulae (IV), (IVa), and (IVb);
or a pharmaceutically acceptable salt, hydrate, or solvate thereof,
10. The compound according to claim 9 wherein:
R, represents;
(i) hydrogen, -CO,Bu, or -CO,Bn (Bn is a benzyl group) when L is
selected from the group consisting of Formula (Ila); or
(11) hydrogen, C,.5 alkyl, substituted C,_s alkyl, Bn, or substituted Bn
when L is selected from the group consisting of Formula (TVa);
wherein R; and R, are each hydrogen; and A and B are each independently
a single bond or -CH,-;
R, 15 -N(R3,){Ry) or heterocyelyl; wherein Ry, and Ry, are each
independently hydrogen or C,.s alkyl;

Z, is hydrogen, C, ;5 alkyl, or C,_s alkylthio; Z, 1s hydrogen or C,.5 alkyl;

and
Y represents:
(1) a single bond when L is selected from the group consisting of

Formula (ITla); or
(i1 -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,



\JUII\)I\JtIIIu e Wy 7 ull\yl, N e NS ull\UI\y, Al ull\U/\_y UM JLiIltUvuile v Uy

carbocyclic aryl, carbocyclic aryl, and carbocyclic aryl substituted by
halogen, (i) C2_5 alkeny], and C2-5 alkenyl substituted by substituent(s)
independently selected from the gr consisting of: carbocyclic aryl, and

carbocyclic aryl gubsiiivigch e AHPRIERIISINdsasRIeP M vag! aiedtrom
the group consisting of: --nitro, --halogen, C,.5 alkyl, C1_5 alkyl

supstitutethdyohpagRriccortiibgatielim avchdeih ik-BoatkaxyIE)pstituted by
halogen, (iii) C3.6 cycloalkyl, and C3.6 cycloalkyl substituted by
substituent(s) irkigip €hglelin sustitotediby ydtbvey JCauiplodmsbstingedoyCl-5
alkyl, C1-5 alkyl substituted by carbocyclic aryl, carbocyclic
arylcarbonylamitieoesielicenideycikd sab i ted ydwjeggnagdparbocyclic aryl, C;.

5 alkyl substituted by heterocyclyl, C, s alkyl substituted by halogenated
heterocyclyl, Cys alkenyl, Cys alkynyl, or -N(Ry.)}(Rzp); wherein Ry, and
R,y are each independently hydrogen,
C.s alkyl, or C,_s alkyl substituted by substituent(s) independently selected
from the group consisting of:
shalogen,
shydroxy,
*carboxy,
scarbamoyl,
;.5 alkoxy,
*amino,
*Cy. cycloalkyl,
scarbocyclic aryl,
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
shalogen,
o, 5 alkyl,
»(C, s alkoxy,
*«C,.; alkyl substituted by halogen,
*«C,.; alkoxy substituted by halogen, and
*»+-SO,NH,,
heterocyclyl, and
sheterocyclyl substituted by substituent(s) independently selected

from the group consisting of:
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by substituent(s) independently selected from the group consisting of:
-.halogen, oxo, -mono-carbocycliczagglaminocarbonyl, di-carbocyclic
arylaminocarbonyl, monocarbocyclic arylaminocarbonyl substituted by
C1.5 alkoxy, di-carbocyclic anggspigocarbonyl substituted by C1.5
alkoxy, carbocyclic aryloxy, 268 carbocyclic aryl, and carbocyclic aryl
substituted by substituent(s) «agegiyidently selected from the group
consisting of: halogen, CI-5 alkyl, and CI-5 alkyl substituted by halogen,
heterocyclyl, and heterocyclyr€ubalitxted by Cl_s alkyl, C2_5 alkenyl,
'Cl-7 alkoxy, -CI-7 alkoxy substituted by halogen,
*«(C, 5 alkyl substituted by halogen, and
«+(, 5 alkoxy substituted by halogen,
carbocyclic aryl, carbocyclic aryl substituted by substituent(s)
independently selected from the group consisting of:
shalogen,
.CI—S alky1,
+C, s alkoxy,
*C,s alkyl substituted by halogen, and
*C,.; alkoxy substituted by halogen,
heterocyclyl, or heterocyclyl substituted by substituent(s) independently
selected from the group consisting of:
shalogen,
+«Cs alkyl,
s a]koxy,
*C,.s alkyl substituted by halogen, and
*C,.5 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:
(l) C]-]o alkyl, and
C1.10 alkyl substituted by substituent(s) independently selected
from the group consisting of:
halogen,
+hydroxy,

*0XO0,
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and CI-5 alkoxy heterocyclyloxy, and heterocyclyloxy substituted by
substituent(s) independently selectg% érom the group consisting of.
halogen, -CI.5 alkyl, and CI-5 alkyl stituted by halogen, -CI.5
alkoxycarbonyl, -mona¢ | ziglkylaminocarbonyl, -di-CI-5
alkylaminocarbonyl, 269 mono-C1_5 alkylaminocarbonyl substituted by

carbocyclic aryl, di-C:@ alftamivatady Suhstdliesly carbocyclic
aryl, mono-carbocyclic arylaminocarbonyl, di-carbocyclic
arylaminocarbonyl, mofipseéiddompoiilaxylaminocarbonyl substituted by
CI-5 alkyl, di-carbocyclic arylaminocarbonyl substituted by C1_5 alkyl,
mono-Cl_5 alkylamino'(dis@lkoxyeai8aayhino, C1_5 alkylthio, C1.5 alkylthio

substituted by halogen, CI.5 alkylsulfonyl, carbogyclic aryl, and
carbocyclic aryl substitlted ﬁﬁéﬂﬂ!&ﬁ‘&’ém‘iﬂ%gﬁﬁﬁéﬂfﬁfﬁc aryl,

scarbocyclic aryloxy, and
scarbocyclic aryloxy substituted by substituent(s) independently
selected from the group consisting of:

sshalogen,

**nitro,

*C,; alkyl, and

o, 5 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,
+C, s alkylthio,
C,.s alkylthio substituted by carbocyclic aryl,
scarbocyclic arylthio,
scarbocyclic aryithio substituted by halogen,
scarbocyclic arylthio substituted by C,_s alkyl,
scarbocyclic arylsulfonyl,
scarbocyclic arylsulfonyl substituted by halogen,
sheterocyclylthio,
sheterocyclylthio substituted by C,_s alkyl,

*C;.6 cycloalkyl,
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-halogen, C1.5 alkyl, and C1_5 alkyl substituted by substituent(s)
independently selected from the grgu consisting of: --halogen, oxo,
carbocyclic aryl, carbocyclic aryl su Suted by halogen, heterocyclyl, and
270 heterocyclyl subs@yﬁtgg:pﬁlﬁylm’tituent(s) independently selected
from the group consisting of: halogen, C1_5 alkyl, and C1.5 alkyl
substituted by halogencafedehcitkoxy, Cl_5 alkylthio, carbocyclic arylthio,
Cl_5 alkylsulfonyl, carbocyclic arylsulfonyl, carbocyclic arylsulfonyl
substituted by halogensadandyolyclibseiylsdifpGyk alkostituted by Cl_5 alkyl,
-ClI-5 alkoxycarbonyl, carbocyclic aryl, and carbocyclic aryl substituted by
substituent(s) indepentgarbggyclic aryl, and

scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
shalogen,
s*nitro,
(5 alkyl, and
*C, 5 alkyl substituted by substituent(s) independently
selected from the group consisting of:
seshalogen,
sescarbocyclic aryl, and
sssheterocyclyl,
*C,; alkoxy,
+(, s alkoxy substituted by halogen,
»(C, 5 alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryloxy,
s*mono-carbocyclic arylaminocarbonyl, and
semono-carbocyclic arylaminocarbonyl substituted by
substituent(s) selected from the group consisting of’
seshalogen,
vesCy5 alkyl,
voo(C, 5 alkoxy, and
»os(C,_s alkoxy substituted by halogen,
s»di-carbocyclic arylaminocarbonyl, and
=di-carbocyclic arylaminocarbonyl substituted by

substituent(s) selected from the group consisting of:
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alkyl substituted by halogen; wherein carbocyclic aryl is phenyl, naphthyl,
or anthranyl; carbocyclyl is 1-oxo-indanyl, 9H-fluorenyl, 9-oxo-fluorenyl,
271 anthraquinonyl, C-fluoren-9-ylia<§r§e, indanyl, or menthyl; heterocyclyl
is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3xthiadiazolyl, 1,2,3-triazolyl,
1,3-dioxo-isoindolyl, 1H-indolyl, 1H-pyrrolyl, 2,3- dihydro-l-oxo-isoindolyl,
2,3-dihydro-benzo[1,4]dioxinyl, 2H- bemzamyanyl, 2-oxo-benzopyranyl,
2-oxo-pyrrolidinyl, 4-oxo- benzopyranyl, 9H-xanthenyl, benzo[1,3]dioxolyl,
benzo[2,1,3]oxadiazolyl, benzo[1l,2:%0xsadkaze)vnd
benzo[b]thienyl,furyl,isoxazolyl, morpholinyl, oxazolyl, pyrazolyl, pyridyl,
pyrimidyl, pyrrolidyl, quinolyl, quinox2i§i,s kexy spbstituieieby hatesegen is
fluoro, chloro, bromo, or iodo; or a pharmaceutically acceptable salt,
hydrate, or solvate thereof. IEQWHE‘E]&‘Wpound according to claim 12

wherein: R2 is CI-5 alkyl substjtute carhocyclic.aryl, C1.5 alkyl
substituted by halogenated ca bb%%ﬁ%glﬂ'}lq?sgﬁge%mﬂ%%tuted by
heterocyclyl, C1.5 alkyl subs,t,i&{teg Y.halggenated heterocyclyl,
carbocyclic aryl, carbocyclic ary]s by halogen; heterocyclyl, heterocyclyl by
halogen, or - N(R2a)(R2b); whergiRR. a4l fadb are each independently

hydrogen, CI-5 alkyl, CI-5 alkyl substituted by hydroxy, or C1.5 alkyl
substituted by ssheterocyclyl,

sheterocyclyl, and
sheterocyclyl substituted by substituent(s) independcntly selected
from the group consisting of:
(s alkyl,
*«(C,.5 alkoxy,
*C,.s alkoxy substituted by carbocyclic aryl,
sscarbocyclic aryl, and
sscarbocyclic aryl substituted by halogen,
(ii) C,.5 alkenyl, and
C,.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,
»C,s alkyl,
*+(C,_s alkyl substituted by halogen,

"CI-S alkoxy, and
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halogen, C1-5 alkyl, C1.5 alkyl substituted by halogen, mono-C1-5 alkyl
amino, or di-Cl_5 alkyl amino; and Y i%-C(O)-, -C(O)NR5-, -C(S)NR5-, or
-(CH2)m ; wherein R5 is hydrogen 815 alkyl; and mis 0, 1,or 2; Y is

not -(CH2)m provided that eifer Fﬁ%x?@ﬁ%%@ﬁ?@%@%@hz 72ora

pharmaceutically acceptable safff hydrate, or solvate thetredf. 14. The

compound accefljng 10, ¢laelodikytagsein R, is selected from the group
consisting of: (i) CI-5 alkyl substituted by substituent(s) independly

selected from the groUpagniistposaistitutibby substitvenyel indepdndently

carbocyclic aryl substituted by halogen, and carbocyclic aryl substituted
by halogenated C15 5selteped fine b exsyiplicoasigtingd: carbocyclic aryl
substituted by substituent(s) independly selected from the group
consisting of: halogen,'cﬁ:yé 1 C,_5 alkyl, C1.5 alkyl substituted by

neterocyclyl and hete it BV ERBRIRIE bR o
scarbocyclic arylcarbonylamino, and
scarbocyclic aryl,
(iv)  carbocyclyl, and
carbocyclyl substituted by nitro,
v) carbocyclic aryl, and

carbocyclic aryl substituted by substituent(s) independently

selected from the group consisting of:

shalogen,

*cyano,

nitro,

*Cyg alkyl, and

*C. alkyl substituted by substituent(s) independently selected

from the group consisting of:
*shalogen,
*¢0X0,
*smono-carbocyclic arylaminocarbonyl,
s«di-carbocyclic arylaminocarbonyl,
*smono-carbocyclic arylaminocarbonyl substituted by C.
alkoxy,
»sdi-carbocyclic arylaminocarbonyl substituted by C,.;
alkoxy,

sscarbocyclic aryloxy,
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each a single bond; Z3 and Z4 are each independently hydrogen, C1.5
alkyl, mono-C15 alkyl amino, or di-C|_5 alkyl amino; and 273 Y is -C(O)-;
wherein carbocyclic aryl is phenyl; ?\é?érocyclyl is furyl or pyridyl; halogen
is fluoro, chloro, or bromo; or,QﬁggJ};pﬁg%!c&lﬁy accep_table salt, hydrate,
or solvate thereof. 15. The compound according to claim 14 wherein R1

is selected from the group cengishin@ R 16ARBSYRISIdY uBfitheaiRpcyclic
aryl substituted by substituent(s) independly selected from the group
consisting of. halogen, cyanmdapehderitlp salkoxy frbristhy prageronstsengds: is
Cl.s alkyl; or Z3 is C1_5 alkyl, mono-Cl_5 alkyl amino, or di-C1 5 alkyl
amino when Z4 is hydrogen; or a pHeti#lagetutically acceptable salt,
hydrate, or solvate thereof. 16. The compound according to claim 1
selected from the group consisting &1*C8s- kY- (cis-4- {

[2-(dimethylamino)-6-methylpyrimidi.n.- yl% ino }.
cyclohexyl)-4-fluorobenzamide; N-(cfséé;-s lﬁyrpsu&%mted by halogen,

[2-(dimethylamino)-6-methylpyrimidin-4-
y|]amino}cyc|ohexy|)-3,4-diﬂu§%@é’§%¥§1ﬁ% ad .

[cis-4-(2-dimethylamino-5-methypyganifiasdaviamigar; ouighexyll-
3-methoxy-benzamide;
»C,.5 alkenyl,
*C;.7 alkoxy,
*C,., alkoxy substituted by halogen,
*C,; alkoxy substituted by carbocyclic aryl,
*(;.6 cycloalkoxy,
scarbocyclic aryloxy, and
scarbocyelic aryloxy substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
esnitro, and
»+(, 5 alkoxy
sheterocyclyloxy, and
sheterocyclyloxy substituted by substituent(s) independently
selected from the group consisting of:
sshalogen,
*(C, s alkyl, and
*+(C,_s alkyl substituted by halogen,
*C,.5s alkoxycarbonyl,
*mono-C,_; alkylaminocarbonyl,

+di-C,_; alkylaminocarbonyl,
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3,5-bis-trifluoromethyl-benzamide; 274
2,2-difluoro-benzo[1,3]dioxole-5-carboxylic acid [cis-4-(2 dimethylamino-5
-methyl-pyrimidin-4-ylamino)- cycloh%Q ]-amide; 4-cyano-N-

[cis-4~(2- d'methylam'n%gnwth%}ﬁrrmgégrb%y l Eﬂﬂémuted bg carbocyclic aryl,

cyclohexyl]-benzamide; 4 chior [cis-4-(2-dimethylamino-

-methyl-pyrimidin-4-ylagig) akytdefesedtodagnaastiaesdlcistbdy:stinethyl
amino-5 -methyl-pyrimidin-4-ylamino)-cycl ohexyl]- 3-ethyl-benzamide;
N-[cis-4-(2-dimethylaminen&-cardtieybldy iyl mindeydsonyho)-cyclohexyl]-
3,4-difluoro-benzamide; 5-bromo-N-[cis-4-(2-dimethylamino-5
-methyl-pyrimidin-4-ylagni¢ashoexalio nedanjimeabaarhide;
5-bromo-furan-2-carboxylic acid [cis-4-(2- dlmethylamlno -5-methyl-
pyrimidin-4-ylamino)- Cyeﬂyﬁé,@yp%pa@ry aminocarbony! substituted by C,_5 alkyl,

3,5-dibromo-N-[cis-4-(2-dimethylaming-5-met rimidin-4-ylamin
cyclohexyl]- ben[zaml dgdwargocycﬂc ary?ammocarWorgrY SJH;'stltuted% E}_s gﬂcy],

[cis-4-(2-dimethylamin % ) h imjdin-4-ylamino)-cyclohexyl]-
3-ethoxy-benzamide; 2- I}g] TN
5-bis-trifluoromethyl-phgny!)-Meldisnfd 2-dimethylamino-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl] -2-hydroxy-acetamide;
2-(4-bromo-phenyl)-N+Cis-Ak2tsnethylamino-5-methyl-pyrimidin-4
ylamino)-cyclohexyl]-2-hydroxy-acetamide;
N-[cis-4-(2-dimethylam{ia-Bkylthioysupstitntéd by daltgemino)-cyclohexyl]- 3 , 5
-di ethoxy-benzamide; 3
-bromo-N-[cis-4-(2-dinYetaplghiadosynethyl-pyrimidin-4-ylamino)-
cyclohexyl]-4-fluoro- benzamldf
scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of:
"C].',' alkyl, and
++C, ; alkyl substituted by halogen,
(vi)  heterocyclyl, and
heterocyclyl substituted by substituent(s) independently selected
from the group consisting of
shalogen,
*(C,.s alkyl, and
*C,s alkyl substituted by substituent(s) independently selected
from the group consisting of:
»shalogen,
**0X0,
sscarbocyclic aryl,
secarbocyclic aryl substituted by halogen,

»sheterocyclyl, and
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trifluoromethyl-benzamide; N-
[cis-4-(2-dimethylamino-6-methyl-pérji{$idin-4-y|amino)-cyc|ohexyI]- 3, 5-bi
s-trifluoromethyl-benzamide; 2,2-diffuoro-benzo[1,3]dioxole-5-carboxylic
acid [cis-4-(2- _=heterocyclyl substituted by substituent(s) independently
dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-amide;
4-chloro-N- [cis-4-(2-dimethylaRiRa-Rom b gldy tvrsidide Wramino)
cyclohexyl] -benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pislugen-4-ylamino)-cyclohexyl]-
3-ethyl-benzamide;
N-[cis-4-(2-dimethylamino-6-methyltNimatiyh288amino)-cyclohexyl]-
4-methyl-benzamide; 5 -bromo-N- [cis-4-(2-dimethylamino-6-methyl-pyrimi
din-4-yl amino )- cyclohexyl]-nicotin&Aitea By hsebsEMisry. balogtboxylic
acid [cis-4-(2-dimethylaming-6-methyl-
pyrimidin-4-ylamino)-cyétohéi]-amide; 3, 5-dibromo-N-
[cis-4-(2-dimethylamiq%B-msmkpyrimidin-4-ylamino)-
cyclohexyl]-benzamide?"* ’
N-[cis-4-(2-dimethylam@m&gmﬁtgwr‘gyg’imidin-4-ylamino)-cyclohexyl]—
3-ethoxy-benzamide; 2-(3, 5-bis-trifluoromethyl-phenyl)-N-
[cis-4-(2-dimethylaming:G-aligtlisylifonyl,
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide;
2-(4-bromo-phenyl)-Nsfeiboty@iclamyé{dayhino-6-methyl-pyrimidin-4
ylamino)-cyclohexyl]-2-hydroxy-acetamide; .
N-[cis-4-(2-dimethylartfipibesyelistrpilswomibrrbatipitedbrdrlagsmhexy -
3,5-diethoxy-benzamide;and 3-bromo-N- .
[cis-4-(2-dimethylamin§ZE %’B@‘i‘i‘#ﬁ&ﬂﬂ%ﬂm‘?ﬂ&% Crs alkyl,
cyclohexyl]-4-f|uoro-b(_aelz_saa |9}%;calbonyl,
scarbocyclic aryl, and
scarbocyclic aryl substituted by substituent(s) independently
selected from the group consisting of;
+shalogen,
ssnitro, and
"Cl_s alkyl,
heterocyclyl, and
sheterocycly] substituted by substituent(s) independently selected
from the group consisting of:
*shalogen,
"C].s 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,
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4-fluorobenzamide; N-(cis-4- { [2,
6-bis(dimethylamino)pyrimidin-4-yllJamino} cyclohexyl)-3,4-
difluorobenzamide; N-(cis-4-{[2-ben%3l16-(dimethylamino)pyrimidin-4-

yl]am_ino) Cyc'OQ%YA)]’Lﬁﬁ%HW,r%'—ﬁiﬂ)lxl&{@bg{&%ﬂgmg&nyl, or menthyl;,
3,4-dichloro-N-[cis-4-(2-dimethylamino-b-methyl-pyrimidin-4-ylamino)-

cyclohexyl]-benzamid@eterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl,
4cyano-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benizaieiazolyl, 1,3-dioxo-isoindolyl, 1H-indolyl, 1 H-pyrrolyl, 2,3-
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexy}]-
3,4-diethoxy-behiredriicdeoxo-isoindolyl, 2,3-dihydro-benzo[,4]dioxinyl, 2H-
3-ch|oro-N-[cis-4-(2-dimethylamino-6-methyl-8yrimidin-4_—3{lamino)-
cyclohexyl]-5-flBEHPBEARngEe-benzopyranyl, 2-oxo-pyrrolidinyl, 4-0xo-

L4 (2-dmey S By I RSN G ol

3,4-dichloro-N-{els, 4-(3 6 i 00 e IR DM A0 A hoting’,

cyclohexyl]-benzamidé;

\lois 4 (- dineiayampRadyE KA FRRRA HATIRGL QR inoxaly!,

3,4-diethoxy-benzamide; an

3-chloro-N-[cishitZoBime hjdamino-5-methyl-pyrimidin-4-ylamino)-

cyclohexyl]-5-fluoro-benzamide; or a pharmaceutically acceptable salt,

hydrate, or solvate thénbegen 18{lworoohpmoyatonidormeda; (Ib): IQ N Z (Ib),

wherein R, is selected from hydrogen, -CO213u, or -CO2Bn (Bnis a

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

13. The compound according to claim 12 wherein:
R; is C,_s alkyl substituted by carbocyclic aryl, C,.s alky! substituted by
halogenated carbocyclic aryl, C,.; alkyl substituted by heterocyclyl, C,.5
alkyl substituted by halogenated heterocyclyl, carbocyelic aryl,
carbocyclic aryl by halogen, heterocyclyl, heterocyclyl by halogen, or -
N(R2:.)(Rx); wherein Ry, and Ry, are each independently hydrogen, C, 5
alkyl, C,.s alkyl substituted by hydroxy, or C,.5 alkyl substituted by
halaogen;
L is Formula (Ila); wherein R; and R, are each independently hydrogen or
C,.s alkyl; and A and B are each independently a single bond, -CH,-~, or -
(CHz)»-;
Z; 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 atkyl amino,
and

Y is -C(Q)-, ~C(O)NR;s-, -C(S)NRs-, or (CH;)n-; wherein R; is hydrogen
or Cys alkyl; and mis 0, 1, or 2; Y is not -(CHa),~ provided that either Ry,

or Ry is hydrogen;
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carbocyclic aryl, carbocyclic aryl by halogen, heterocyclyl, heterocyclyl by
halogen, or - N(R2a)(R2b); wherein Rea and R2b are each independently
hydrogen, CI-5 alkyl, C1.5 alkyl sub%?i?uted by hydroxy, or CI-5 alkyl

substituted by BAlAgGGR: b3 G IAGRR kIR R AdRhawHeach

independently hydrogen or Cl-5"alkyl; and A and B are each

inglependeriyapondadaeidthg feldRimOr3-wherd R, i€ 3chitbd fraxiarRagbup
independently hydrogen, halogen, CI-5 alkyl, CI-5 alkyl substituted by
halogen comsistin@ &f5 alkyl amino, or di-Cl_5 alkyl amino; and Y is a single
bond; or a pharmaceutically acceptable salt, hydrate, or solvate thereof.

19. The compotind ac&osditiylieestimted ysnbsetventts) independingglected from
substituted by carbocyclic aryl or -N(R2a)(R2b); wherein R2, and R2b are
each independently hyBf SERHP SPTSHBEMY1: L is Formula (Ella); wherein

R3 and R4 are each hé_g,r gz?n; and A and B are each a single bond; and
Z3 and Z4 are each in ﬂ%e HEntIy hydrogen, C1.5 alkyl, mono-C1 5 alkyl

amino, or di-Cl_5 aIkyL&%iéL éy\é@%iein carbocyclic aryl is phenyl;
heterocyclyl is furyl or pyri y?’ ha gen is fluoro, chloro, or bromo; or a

pharmaceutically accegiatieyehitaRY HiBign@idt) vaisgthesref. 20. A
pharmaceutical composition comprising a therapeutically effective amount

of a compound accoreaghdéeyaly Bvleubstitaied byl HilokEninedadnbiliatipn with
a pharmaceutically acceptable carrier. 278
(ii) carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independly selected
from the group consisting of:
shalogen,
*cyano,
*Cy.5 alkyl,
+C,.5 alkyl substituted by halogen,
+C,.s alkoxy, and
(s alkoxy substituted by halogen,
(iii)  heterocyclyl, and

heterocyclyl substituted by halogen;

R, is Cy_s alkyl substituted by carbocyelic aryl or -N(Ry,)(Rap); wherein Ry,
and Ry, are each independently hydrogen or C,.s alkyl;

L is Formula (IlIa); wherein R, and R, are each hydrogen; and A and B
are each a single bond;

Z; and Z, are each independently hydrogen, C,.5 alkyl, mono-C, 5 alkyl
amino, or di-C,_; alkyl amino;

and
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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
an eating disorder, obesity or an ob dity related disorder of the human or
animal body byther, _,23. A compound according to any one of claims
1to 19 or a pharmaceutical composition according to claim 20 for use in

a method of propiufaxisfotiRaagNts gharxiety, depression,
schizophrenia, addiction, or epilepsy of the human or animal body by
therapy. 24. A deweneyicigh actieytiorgtdyhy one of claims 1 to 19 for the
manufacture of a medicament for use in the prophylaxis or treatment of
an eating disordetogsnesifipory, desitprbfama disorders. 25. A compound
according to any one of claims 1 to 19 for the manufacture of a

medicament foroﬁéé’m%ﬂyl%ﬁ@ﬁpﬁé%wm ﬁﬁi‘i’é‘fﬁed]é‘BF@gsion,
L G e R
to any or&gn(g}‘s A%irgﬁ 1 to 19 and a pharmaceutically acceptable carrier.
carbocyclic aryl, and
carbocyclic aryl substituted by substituent(s) independly selected
from the group consisting of:
shalogen,
scyano, and

*C,.;5 alkoxy;

Z, 1s hydrogen when Z, is C;.5 alkyl; or Z; is C,.5 alkyl, mono-C,.s alkyl
amino, or di-C,_s alkyl amino when Z, is hydrogen;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
16. The compound according to claim 1 selected from the group consisting of:
3-chloro-N-(cis-4- {[2-(dimethylamino)-6-methylpyrimidin-4-
yl]amino} 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-ylamino)-cyclohexyl]-
3-methoxy-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3- trifluoromethyl-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

3,5-bis-trifluoromethyl-benzamide;
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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;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,4-difluoro-benzamide;
5-bromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-nicotinamide;
5-bromo-furan-2-carboxylic acid [cis-4-(2-dimethylamino-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-amide;
3,5-dibromo-N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3-ethoxy-benzamide;
2-(3,5-bis-trifluoromethyl-phenyl)-N-[ cis-4-(2-dimethylamino-5-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-2-hydroxy-acetamide;
2-(4-bromo-phenyl)-N-[ cis-4-(2-dimethylamino-5-methyl-pyrimidin-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-ylamino)-
cyclohexyl]-4-fluoro-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-

3-ethoxy-benzamide;
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N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-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;
N-|cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3-ethyl-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
4-methyl-benzamide;,
5-bromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-nicotinamide;
5-bromo-furan-2-carboxylic acid [cis-4-(2-dimethylamino-6-methyl-
pyrimidin-4-ylamino)-cyclohexyl]-amide;
3,5-dibromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;
N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3-ethoxy-benzamide;
2-(3,5-bis-trifluoromethyl-phenyl)-N-[ cis-4-(2-dimethylamino-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-ylamino)-cyclohexyl]-
3,5-diethoxy-benzamide; and
3-bromo-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino}-

cyclohexyl]-4-fluoro-benzamide;
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18.

276
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
The compound according to claim 1 selected from the group consisting of:

3-chloro-N-{(cis-4-{[2-(dimethylamino)pyrimidin-4-yl]amino} cyclohexyl)-
4-fluorobenzamide;

N-(cis-4-{[2,6-bis(dimethylamino)pyrimidin-4-ylJamino} cyclohexyl)-3,4-
difluorobenzamide;

N-(cis-4-{[2-benzyl-6-(dimethylamino)pyrimidin4-
yl]amino}cyclohexyl)-3-chloro-4-fluorobenzamide;

3,4-dichloro-N-{cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;

4-cyano-N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;

N-[cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,4-diethoxy-benzamide;

3-chloro-N-{ cis-4-(2-dimethylamino-6-methyl-pyrimidin-4-ylamino}-
cyclohexyl]-5-fluoro-benzamide;

N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-4-ylamino)-cyclohexyl]-
3,5-dimethoxy-benzamide;

3,4-dichloro-N-{cis-4-(2~dimethylamino-5-methyl-pyrimidin-4-ylamino)-
cyclohexyl]-benzamide;

N-[cis-4-(2-dimethylamino-5-methyl-pyrimidin-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.

A compound of formula (Ib):
Ra

wherein R, is selected from hydrogen, -CO,'Bu, or -CO,Bn (Bn is a benzyl

group);
R, is C.5 alkyl substituted by carbocyelic aryl, C;.s alkyl substituted by
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halogenated carbocyclic aryl, C,; alkyl substituted by heterocyelyl, Ci.s
alkyl substituted by halogenated heterocyclyl, carbocyclic aryl,
carbocyclic aryl by halogen, heterocyclyl, heterocyclyl by halogen, or -
N(Rz,)(Rap); wherein R;, and Ry, are each independently hydrogen, C, .
alkyl, C,_s alkyl substituted by hydroxy, or C,_s alkyl substituted by
halaogen;
L is Formula (IIla); wherein R, and R, are each independently hydrogen or
C,s alkyl; and A and B are each independently a single bond, -CH,-, or -
(CHa)r~
Z, and Z, are each independently hydrogen, halogen, C,_s alkyl, C,_; alkyl
substituted by halogen, mono-C, s alkyl amino, or di-C,_; alkyl amino; and
Y is a single bond;
or a pharmaceutically acceptable salt, hydrate, or solvate thereof.
19. The compound according to claim 18 wherein:
R, is C, 5 alkyl substituted by carbocyelic aryl or -N(Rz, (R ); wherein Ry,
and Ry, are each independently hydrogen or C,_s alkyl;
L is Formula (Illa); wherein R; and R, are each hydrogen; and A and B
are each a single bond; and
Z; and Z, are each independently hydrogen, C,.5 alkyl, mono-C,.; 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.



21.

22.

23.

24,

25.

26.

278

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 treatment of the human
or animal body by therapy.

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 an eating disorder, obesity or an obesity related disorder of the human or animal
body by therapy.

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, addiction, or epilepsy of the human or
animal body by therapy.

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 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 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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