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1 SUBSTITUTED PYRIDINYL AND PYRIMIDINYL DERIVATIVES AS
MODULATORS OF METABOLISM AND THE TREATMENT OF
DISORDERS RELATED THERETO 5 FIELD OF THE INVENTION The
“present invention relates to certain substituted pyridinyl and pyrimidinyl
derivatives that are modulators of glucose metabolism. Accordingly,
co%@?ﬁﬂ@%%é&?&%@@%@ﬁ%ﬁ%
MOBEhATG I aOFtMISDAGE S BM AN D HRERIEA The e 6B G1SCROBRStES
and obesity. 10 BACKG%@H ﬁ ,}l&VENTION Diabetes mellitus is
a serious disease afflicting over million people worldwide. In the
United States, there are more than 12 million diabetics, with 600,000 new
cases diagnosed ea@inEROETRRINVENTENNUS is a diagnostic term for
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diabetes has two thlngs in common: overproduction of glucose by the liver
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hyperglycemia, and over time, can cause serious health problems.

Diabetes is a syndrome with interrelated metabolic, vascular, and neuropathic
components. The metabolic syndrome, generally characterized by hyperglycemia, comprises
alterations in carbohydrate, fat and protein metabolism caused by absent or markedly reduced
insulin secretion and/or ineffective insulin action. The vascular syndrome consists of
abnormalities in the blood vessels leading to cardiovascular, retinal and renal complications.
Abnormalities in the peripheral and autonomic nervous systems are also part of the diabetic
syndrome.

People with IDDM, which accounts for about 5% to 10% of those who have diabetes,
don't produce insulin and therefore must inject insulin to keep their blood glucose levels normal.
IDDM is characterized by low or undetectable levels of endogenous insulin production caused by

destruction of the insulin-producing B cells of the pancreas, the characteristic that most readily
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destruction of the insulin-producing (3 cells of the pancreas, the
characteristic that most readily 2 distinguishes IDDM from NIDDM. IDDM,
once termed juvenile-onset diabetes, strikes young and older adults alike.
Approximately 90 to 95% of peoplezwith diabetes have Type Il (or

... NID IDDM lec duce insuljn, but the cells, in their bodies are
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and gifigcabdtsdbamulates in their blood. NIDDM is characterized by a relative
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people’has increased from 25% at the _end.of the 1970s, to 33% at the

obes i 5 R IHE  SON R B HEIRE B S SN BM A SEREASE Wik tors for
NIDNMW) Bivierafimitiodhatigfablesitis.differ, but in general, a subject weighing at

leagi, 2000, Aaredbandiesacanmendsdwaighifachis esibgight and

., build is considered gbese. The risk of 30 developing NIDDM is tripled in
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over@hggitiy thibidhitis HaesctelbofanimiiazacesbBthecncoaked Gintakt artble
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diabetes. in experimenta mals and human. However, the molecular
factqrs do DM TP Rt SRAEl TR 8ra Bl R S RRbing ot least 20%

more than the recommended weight for his/her height and build is considered obese. The risk of
developing NIDDM is tripled in subjects 30% overweight, and three-quarters with NIDDM are

overweight.

Obesity, which is the result of an imbalance between caloric intake and energy
expenditare, 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. Dicbetes 43, 696-702
(1989)). However, after several decades, P cell function deteriorates and non-insulin-dependent
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hyperglycemia (Le Stunff, at at. Diabetes 43, 696-702 (1989)). However,
after several decades, R cell functic;n deteriorates and
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mal@®M\EIGETr 8ecBODY 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) tie é I %ﬁ% Extreme Obesity

(Class Ill) As the B‘ﬁﬁﬁ%ﬁé@% It?’g %%gﬁl q{ad risk of death from a

variety of causes that @OWM@%%MBEW@MB rlsk factors The most

commo UISW St ; NS particularly

hypertepsion) \ i velanr | of

diabetes), géll'l%P'addé r disease (partﬂéﬁiléﬂ‘{ﬁtﬁﬁcer) and dlsea ses of

reproduftion. Rasearch has shown thatiemen a modest reductjon in body

weight Gafs §8"2'0§“‘“" he-to-a-signifiean .cdu-; f-therisk-effleveloping
Sea

coronary_heart le. 25 Compounds marketed as anti-obed ity agents
include Prid&t33EN|CAL") and SiBbesdr{iaesOllistat (a lipasg inhibitor)

inhibits {atghgaeion directly and §hH [ eimsaduce

>40 Extreme Obesity (Class III)

As the BMI increases there is an increased risk of death from a variety of causes that
is independent of other risk factors. The most common diseases with obesity are
cardiovascular disease (particularly hypertension), diabetes (obesity aggravates the
development of diabetes), gall bladder disease (particularly cancer) and diseases of
reproduction. Research hag shown that even a modest reduction in body weight can
correspond to a significant reduction in the risk of developing coronary heart disease.

Compounds marketed as anti-obesity agents mclude Orlistat (XENICAL™) and
Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to produce
a high incidence of unpleasant (though relatively harmless) side-effects such as diarrhea.
Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase blood pressure and

heart rate in some patients. The serotonin releaser/reuptake inhibitors fenfluramine
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a high incidence of unpleasant (though relatively harmless) side-effects
such as diarrhea. Sibutramine (a mixed 5-HT/noradrenaline reuptake
inhibitor) can increase blood pressure and heart rate in some patients.
The serotonin releaser/reuptake inhibitors fenfluramine 4 (PondiminTM)
and dexfenfluramine (ReduxTM) have been reported to decrease food
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interferes with the ability to sense pain'and contributes to serious
d%aﬁwﬂ*r%ﬁ Irgganh éﬁe*dvgﬁéﬁée@sﬁﬁm?&ﬂﬁﬁ@we%%%ﬁwﬁauon 's
contdtd#afp catitse mbk-deat a2 SlgMHdAARY @ EohplathilaNd SHOd] thdwation's
on is drawn to compounds which bind to and modulate the
iead?n%%%%@so ag%ﬁlil’CR referred to herein as RUP3, and uses thereof. The
term RUP3 as used herein includes the human sequences found in
GeneBank accessiosUMMARN AP SBAIBVENITHNY 30 occurring allelic

Va“% Jg‘é}{{“m@ﬂ?‘& o 3%91%&%%3 %m@%%%tﬁamﬁfﬁg{h&cﬁw

preferred human RUP3 for use in screening and testing of the compounds
of ao@m ARAEHED RersipasiBLE I arbustichestnie SeoicenBYBP aueitianed 1
inclafel thenarie sppettagfaming GaieBank accession number AY288416, naturally- -

occurring allelic variants, mammalian orthologs, and recombinant mutanis thereof. A

preferred human RUP3 for use in screening and testing of the compounds of the invention is
provided in the nucleotide sequence of Seq. ID.No:1 and the corresponding amino acid
sequence in Seq. [D.No:2.

One aspect of the present invention encompasses certain substituted pyridinyl and

pyrimidiny! derivatives as shown in Formula (Ia):
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sequence in Seq. ID.No:2. One aspect of the present invention
encompasses certain substituted pyridinyl and 35 pyrimidinyl derivatives
as shown in Formula (Ia): 5 R6 R2 RS/ RrN*X NR1 Z\1Y O R4 R3 (ls)
or a pharmaceutically acceptable sglt, solvate or hydrate thereof;
wherein: X is N or CR3 wherein Rs is H or halogen; 5 YisNHorO; Z is CH
or N; R1 is carbo-C1.6- Pyrimidinyl wherein said
carbo-Cl.6-aIkox;5‘,5 iy &ret each optionally
substituted with 1 or

C14 alkyl; R3 is C1.4 alkgxy, O-CR4g-alkynyl or hydroxyl; R4 is selected
from the group consisting of H,{81.4 alkoxy, C14 alkyl, C24 alkynyl and

or agﬁigg&@utﬁﬁﬁa%@éﬁﬂﬁgsm@%mmrﬁ@mm of C14 acylsulfonamide,
14 alkoxy, C1.4 15 alkyl, C1.4 alkylamino, C14 alkylsulfonyl, C14

alkyT§TE Eyano, heterocyclyl, di-C1.4- dialkylamino and sulfonamide,
wheréi i 9@ i0RE thestkokyisEliorhalkgdnC14 alkylamino, C1.4 alkylsulfonyl,
Cl%ﬂwmp@di -C1l4-dialkylamino and heterocyclyl are each optionally
substlt h 1 or 2 substituents selected independently from the group
corfeist 52.4 alkynyl, C14 alkoxy, C14 alkylcarboxamide, Cl-4
alk)ﬂsmf@rm G 3Bkoyroutiigzay3 & poimjdid|kiasrip said carbo-Cy¢-alkoxy,

oxadlifoilAaalodeRiRaxamida-ysiharian gsﬁ&aﬁwhﬂn pexyswhm@rnssam@ﬂ 4

g alkylcar xamide Is optional g/ SELI}’bStlnj#"(&dCWIt drogg group

indegendspHy HETARe @RYp GrEESg Y Wherem ’n and
"q" ByasébatUnddgdndently 0, 1, 2 or 3; "r"is 0, 1 or 2; and "t"

Rs is Cy.4 alkoxy, O-C,4-alkyny! or hydroxyl;

R, is selected from the group consisting of H, Cy.s alkoxy, Cy. alkyl, Cou alkynyl and
halogen,;

R; is selected from the group consisting of Cr4 acylsuifonamxde Ci.q alkoxy, Crg
alleyl, C,. alkylamino, C,.4 alkylsulfonyl, Cy. alkylthio, cyano, heterocyclyl, di-Cy.e-
dialkylamino and sulfonamide, wherein said C,4 alkoxy, Ci. alkyl, C,.4 alkylamino, Cy4
alkylsulfonyl, C;4 alkylthio, di-Cy4-dialkylamino and heterocyclyl are each optionally
substituted with 1 or 2 substituents selected independently from the group consisting of Cy4
alkynyl, C;.4 alkoxy, Cr.4 alkylcarboxamide, C,4 alkylsulfonyl, Css cycloalkyl, Css
cycloalkyloxy, di-C; 4-alkylcarboxamide, hydroxyl and phosphonooxy, wherein said Ci.4
alkylcarboxamide is optionally substituted with hydroxyl; or

Rs is a group of Formula (A):

HO 4
T
(A)
wherein “m”, “n” and “q” are each independently 0, 1,2 or 3; “r” is 0, 1 or 2; and 4”
isOorl;
R is H or halogen, and
Rs is H or Cy, alkyl.
One aspect of the present invention pertains to pharmaceutical compositions

comprising at least one compound of the present invention and a pharmaceutically acceptable

carrier.
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_25is0or 1; R6is Hor halogen; and R7 is H or C14 alkyl. One aspect of
the present invention pertains to pharmaceutical compositions comprising
at least one compound of the present invention and a pharmaceutically
acceptable 30 carrier. 6 One aspect of the present invention pertains to
methods for the treatment of a metabolic-related disorder in an individual

corAprisipeFiaditimpseasan irtentioa neaind dametindeépr Sresiraitrabthfent a

- metW¥EARMICEY-@ffacty samaint ahRiserwaineie e e Rt dmyentes
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or 2 peammadsitigahehmiprsiiéniribererthe individual in need thereof a therapeutically
effegtivaRBent ofAc0mratnefibe prasepbinyeplienak food intake of
. pharmaceutical compasition thereof, One aspect of the present inyention
o S P BB g S A T Ao Cor e g
effectislerimisntol tfg totipeurtioiidie atarem dexdnier oo Phetereipivalraatiposititactive
therd@fount of a compound of the present invention or pharmaceutical
composition reof, One aspect of the present invention pertains to
REE SR e e R
individwalroongsigradmiitisierinatts the idinidoal an neeiiberepks dsrapatically
effedhey aREuIGH N elipstieBmMOMBaf AvansR o pE.ahibaaseRbiaKRAtion or
" D armaceutical composition thereof. One aspect of the present invention
“pertains to methods of modulating a RUP3  receptor in an individual
corfprisinertoftheatepgyatiavatioprsrivitiianshegooherwraliagredurasing
weigRMEIMIO ) I ERTBE RRpGMES RS NOM ks R ag anigilorne
y RUF?%éGCE%%QI‘. In 20 %r(%)%ne emboc{én]igtgts, thetmogutll%tion E}Iggcglggﬁ
therapellisRoY (L HRE R ARMIESY 8 AR L AT RATArEL et o SR

composibiotlieesas of the present invention include a method of modulating a

RUBR sgrepiomiARdndivdiieh Gompisingdaaiastingdhairg captaswith a
compound, of the present inventijon wherein the modulatio g}ﬁeer%%%’:
recep{gt i PETHEL RSB TG RPN TRCTOTcRISN "o & SO e ot e Bt

ome em
invetitionprasemtenrbadioreitic lhelcompnenth doho henoiduler thy RURG reentetddtor in

som&EniDSivickia eRRHSIRGCONACHD IR sperRink Wihdeanimpalendatthe
presencti invention wherein the modulation of the RUP3 receptor induces

A the individual. Some embodiments of the present invention
incibtecamietivenst afibdntatntiay rupdnede proeirrd afinarilatiag a RUE3

receERMRHSIRAiCROIACIAR e ReaRIRE Withacampan RdualihR e aRFresent

invention wherein the modulation of the RUP3 receptor reduces food intake of the individual.

Some embodiments of the present invention include a method of modulating a RUP3
receptor in an individual comprising contacting the receptor with a compound of the present
invention wherein the modulation of the RUP3 receptor induces satiety in the individual.

Some embodiments of the present invention include a method of modulating a RUP3
receptor in an individual comprising contacting the receptor with 2 compound of the present
invention wherein the modulation of the RUP3 receptor controls or reduces weight gain of the
individual.

One aspect of the present invention pertains to use of a compound of the present
invention for production of a medicament for use in the treatment of a metabolic-related
disorder.

One aspect of the present invention pertains to use of a compound of the present

invention for production of 2 medicament for use in decreasing food intake in an individual.
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30 invention wherein the modulation of the RUP3 receptor controls or
reduces weight gain of the individual. One aspect of the present invention
pertains to use of a compound of the present invention for production of a
medicament for use in the treatment of a metabolic-related disorder. 35
One aspect of the present invention pertains to use of a compound of the
preQentsiaviaritionprorept byediiorpetainsie dicaahe prrppinskofiigaeseating
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an id@kRm@duction of a medicament for use in controlling or decreasing weight

gain in 5 an individual. One aspect of the present invention pertains to a
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treatment of a metabolic_related disorder of the h imal boly. 10
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by tlemabpdiments the mammal is a human. Some embodiments of the
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mass index of about 18.5 to about 45. In some embodiments, the human
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n some embodiments, the metabolic-related disorder is hyperligidemia,
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oI RORIESHELD), youth-onset atypical diabetes (YOAD), maturity onset

R TR R T
diabategjigplad diabpesiplbiabvdbpetis Hisehdiabitte (MyipeHy cletenfievitormuae
diatBNOsARIR Hnfarolion:(§.ondeGiRI NG AROIPSIAMENPIARMNIA diabetes
e
gestatithwitidistobesitypusidepu disischiygenensioke.covigesihaittreanidolisie, left
perifSANICHAIReHO R mRetPOSIL AleT Bl Slaraaendishsic relinnpadiayd
T R
(IGT), conditions of impaired fasting plasma ghucose, metabolic acidosis, ketosis, arthritis,
obesity, osteoporosis, hypertension, congestive heart failure, left ventricular hypertrophy,
peripheral arterial disease, diabetic retinopathy, maculer degeneration, cataract, diabetic
nephropathy, glomerulosclerosis, chronic renal failure, diabetic neuropathy, metabolic
syndrome, syndrome X, premenstrual syndrome, coronary heart disease, angina pectoris, -
thrombosis, atherosclerosis, myocardial infarction, transient ischemic attacks, stroke, vascular
restenosis, hyperglycemia, hyperinsulinemia, hyperlipidemia, hypertrygliceridemia, insulin
resistance, impaired glucose metabolism, conditions of impaired glucose tolerance, conditions
of impaired fasting plasma glucose, obesity, erectile dysfunction, skin and connective tissue
disorders, foot ulcerations and ulcerative colitis, endothelial dysfunction and impaired
vascular compliance.

In some embodiments, the metabolic-related disorder is type I diabetes, type I

diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia, hyperlipidemia,
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syndrome, syndrome X, premenstrual syndrome, coronary heart disease,
angina pectoris, 30 thrombosis, atherosclerosis, myocardial infarction,
transient ischemic attacks, stroke, vascular restenosis, hyperglycemia,
hyperinsulinemia, hyperlipidemia, Rypertrygliceridemia, insulin resistance,
impaired glucose metabolism, conditions of |mpa|red lucose tolerance,
hypegalmeiiemiss Insaolr TRl dibpidsiiacs sy beERyC T same
embdiiiBlinG HemeakiniandaeddBctieitisgudl ﬁmderm fomt ieesdilieas,and
rative I|t| ot Al
L e R R
disordefiidetesslindsanis- dravBeaningMsgitathe gadebicrsiststhdisowrdsin
hypef&sgat@memyge@kyeemlbadxméaemmdﬁmml&nwaﬂm@ymm@paladlabetes.
Insom/ep enggcb Ilrezesn r gnn}'e Qfﬂgfﬁh‘? % S}/sngf ﬁe%gi ee embodiments,
em odlments the met 0|IC rélated disor type II etes n someé
the resiabelismiviatnd dirpsdenistBemmeRated disorder is hyperglycemla. In some
em@amem@fmq)mmmuﬁm@mmdmaemwwﬁmmia In some
ents, the metabolic-related di er is5h riglyc n
S e e G
and sphaenaseiisalin arreptahie saiibolic-related disorder is dyslipidemia. In
some embodiments, the metabolic-related disorder is syndrome X. One

as% Lol ihe reess é[Ilrg@gtg{gl&%rtalncengooamnareetgg% Ol AOGHENGR oy
phartRaceutical Composition comprising admixing at least.one compound,

of thg srafeastimprtel Hdhe We&manm@lgﬂaafméé%ea#éhwq&eﬁbw@ Efidrde any

diseADRbGATLRS ShyQTdhRorOhly ter axcimbedansnfng M manaiod.the compounds
from any of the embodiments of the invention. Applicant additionally

reserves the right to exclude any disease, condition or disorder from any

of the embodiRBHEF FERERIVELGHPE T BRIBRANESERIPTION OF THE
DRﬁwmmﬁwmmmmeﬁrmmﬁwmmmammmm
e %lé ues. ﬁg\ tcgga};lv of tw, agnt -two (22) human tissues were analyzed.
nIygu Shows the CONA DG BIot analysis of RUP 3 expression in
hurﬁwﬁmééiﬁél@wszbep@ﬂfe%%meﬁafﬁ?@r RIS IR RY

isolpgagumanRangkeatic IS b RIAPOR AN Sokigy it phovdstc islets
fLanaIr\égllg of RUP3 expression with cDNAs of rat origin by RT-PCR. Figure

shows a polyclonal anti-RUP3 antibody prepared in Rabbits. Fi ure ZB
shdfignmd R shrussnsiyes /BB einsstipn el sBM 4 sleairishga it et

25 islatse TAGHESShowmial WoRURS iatisd Bohieiiesion RABRIB. Figure 4
Shoﬁ‘vgure Rys%%vlé%e ebylgrtéssion of RUP3 in insulin-producing B cells of pancreatic
islets.
Figure 3 shows in vitro functional activities of RUFP3.
Figure 4 shows a RUP3 RNA blot.

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

The scientific literature that has evolved around receptors has adopted a number of terms
to refer to ligands having various effects on receptors, For clarity and consistency, the following
definitions will be used throughout this patent document.

AGONISTS shall mean moieties that interact and activate the receptor, such as the
RUP3 receptor and initiates a physiological or pharmacological response characteristic of that
receptor. For example, when moieties activate the intracellular response upon binding to the

receptor, or enhance GTP binding to membranes.
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scientific literature that has evolved around receptors has adopted a
number of terms to refer to ligands having various effects on receptors.
For clarity and consistency, the follgwing definitions will be used
throughout this patent document. AGONISTS shall mean moieties that
intéFheteam A NTNGQNIRT Fde ipttaded tickoas macts thab enpstspibyrbinto

the HNLRER S AP ysiQipgicabanAbarMaesRlneiarl sRERRASE GhalactRlisicREshat

receptar. For e ple, when,moietieg activate the intracellular response
ot AR A6 B PR B T T B AE S MG, o
therdtydrsbin tNTAGDIMISESoisin byridetiste onparriahighaties thaleoripaltnatly

dimbiesiR 1he FECERIRERIIEP R SAME Btk A5:80RNsEs LRnRXa R hiRnist.
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end j | [vate the intracellular response
initéé%wg(gg%m%&%@%%%g%d can thereby inhibit the
intracelluldhedspoifsesyl tagbnides Shp elitd radienh attechah digeisestio not
5 dimyinightheaRasglinedptiacrivias tesnabselnthe B hsencatel anagonist
or partial %ist. fHIaIICA GRCPUP, MOIETY Of? %A%C@L: The term
"CI AR SRS SR A R MR i A s SR e &R B the “Carbon of
a chrivowyl, grobptyubds it dtisitiofefod toleyiniyaleybasdriblikperein;
some ix?m?f@@gsfﬁmﬁ%ﬂmee&ffh ?&sm? Eég??@%ﬁb&&%ﬂ@l | Mhed
iso 10 butanoyl, sec-butanoyl, t-pbutanoyl (also referred to ivaloyl) an
tho HREETE B LS TR AR R o X A A
direietly thethmenitragenas e ibedfbereimitis, athersivisHothafidttimpepiernte 4

acylapd sulianamidgfaverthaupame meaning as described herein, and a

C14 acylsulfonamide group can be regresented by the following formula:
000 15 Z/S\H)~ C1-4 alkyl SorR /%m odiments of the present invention
are when acylsulfonamide is ‘@, €1 '3yacylsulfagamide, some embodiments
are C1,2 acylsulfonamide and 3omd! embodiments are Ct
acyButfomamitiosExaftipl psohbinwolisuifo mdedey rdgpamidtisie Cout not

S A A o I
-S(=0)2NHC(=0)Et], isohutyrylsulfamoyl, butyrylsulfamoyl.. and the like.
e LT B oK IR B SRR el 2 H R
attattvioleding oty lioitd oxyepeisaiamegl &SERRIECGRYMeExamples

inC'%%ﬁl@ﬁ?lﬁ%%cﬁﬁh@%oﬂm@@%)ﬁﬂ,Sﬁolgf@ﬁ?mm!ﬁymﬁkyﬁyhutﬂﬁwl,
iso-buto e)r/ sec-butoxy and the like. 25 The term "C1.4 alkyl" refers to a

stra 1ﬂ‘l’eanched carbon radical .
The term “Cy.q alkoxy” refers to an alkyl radical, as defined herein, attached

directly fo an oxygen atom (i.e., -O-Cy alkyl). Examples include methoxy, ethoxy,
B-Propoxy, iso-propoxy, n-butoxy, t-butoxy, iso-butoxy, sec-butoxy and the like. -

The term “Cy.4 alkyl” refers to a straight or branched carbon radical
containing 1 to 4 carbons, some embodiments are 1 to 3 carbons, some embodiments
are 1 to 2 carbons, Examples of an alkyl include, but not limited to, methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, sec-butyl, and the like.

The term “Cy.4 alkylamino” refers to one alkyl radical attached directly to an
amino radical (-HN-C 4 alkyl) wherein the alkyl radical has the same meaning as
described herein. Some examples include, but not limited to, methylamino (i.c., -
HNCHL), ethylamino, n-propylamine, iso-propylamino, n-butylamine, sec-butylamino,
iso-butylamino, t-butylamino, and the like.

The term “Cy4 alkylcarboxamide” or “C, 4 alkylcarboxamido” refersto a

single Cy. alkyl group attached to the nitrogen of an amide group, wherein alkyl has
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containing | to 4 carbons, some embodiments are 1 to 3 carbons, some
embodiments are 1 to 2 carbons. Examples of an alkyl include, but not
limited to, methyl, ethyl, n- propyl, iso-propyl, n-butyl, iso-butyl, t-butyl,
sec-butyl, and the like. The term "C14 alkylamino" refers to one alkyl
radical attached directly to an 30 amino radical (-HN-C14 alkyl) wherein
thetlad legineaidifiailibm sstigscsimdaerdmniig Gs adkderibexhnikemydeme

exqgra@&ﬁtgatgy%,fgmmgimited to, methylamino (i.e., - HNCH3),

ethylamino, n-propylamino, isquropylamino, n-butylamino,
sec-butylamino, iso-butylaming, t-butylamino, and the like. The term "C14
alkylcarboxamide" or "Cl%@ Yo" refers to a 35 single C14
alkyl group attached to the fiitrog€n of an amide group, wherein alkyl has
10 Bkenplamieciieknitio noa EnlisstibSonkibsbiarbdirenidt Nadibylcarboxerdd ¢

max.ﬁﬁpgﬁg{&ﬁsaﬁﬁg, FMBE foleuing:fide R Gl Rlkckbx AuldExapaples
include, but not limjted to, N-methylcarboxamide, -eth.ylc%;gg}@émlde, N-

5 noBRI PR A iEre: MY S8 BBl S R IR O RiAS Samide,
N-sec- buTietiooiGm iy Ndbasbttsleatb o xipideliddl sirsheit sy b owidenide

and el kend RRdarm.stoh4aldritionmd el inamludadisahaltached
to a sulfone radical of the formula: -S(O)r wherein the alk I radﬁi%‘ﬁggxq;e

B AR MG P B Y, B PELTHTRALE: MRS Y e
methylsaiize Tptsuiiylizon hropAsGifohykdsogkolistsbiiony ]

n-bnggﬁgﬁyfl,tggﬁ,-pgﬁglﬁwﬁg@yl, iso- butylsulfonyl, t-butyl, and the like.
The term "C1.4 alkﬁl’thio" refers tg a alkyl radical attac%le (0] %‘gﬁgid%&f
OHES ¢

dt
the formulde t&myfrerdrihie peters i cATRA Setien L atiprletdn i
desioribei: HereirreExarmpilptridiildes basmat Hefitsbios drechyts syl

(1-€ 5, GRR hRIRY BLH (R YimBeh 20 FRM Rl V] il 0oy | st RDMhny L, o-

n-butylsulfanyl, sec-butylsulfanyl, iso- butylsulfanyl, t-butyl, and the like.
ThetRHutanldneyRrgPY e i R R RN s H@*iﬂf@%é%ons and at
leasttdndfaahobagdrbahtheifile.bond (-C=C-), some embodiments are 2 to

3 carbonsyand Sope, SIRAHINERS DAYRA LAHRRAS 4167 CHbEXRMPIGS:
of a C24 allcynyl mcszlde, but not 20 limited tg, ethynyl 1-%%%ynyl,

2-pPBpSHYEREAsbRY iRl (AC - Bt SibodReE ik R R AR S Yre

alkymoaslgesoi2nddi-poesHh NExeipis 3000, JRfels teltide, broup

TR S S BT TR SE5RA BB IR RS
like, The term C,., alkynyl includes di- and tri-ynes.

The term “amine” refers to the group ~NH,.

The term “carbo-C;.¢-alkoxy” refers to an alkoxy group attached directly to
the carbon of a carbonyl and can be represented by the formula -C(=0)O-Ci.¢-alkyl,
wherein the Cy.6 alkyl group is as defined herein. In some embodiments, the carbo-
Ci¢-alkoxy group is further bonded to a nitrogen atom and together form a carbamate
group (e.g., NC(=0)0-Cy.¢-alkyl). Examples of the carbo-C,4-alkoxy group include,
but not limited to, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso-
propoxycarbonyl, butoxycarbonyl, sec-butoxycarbonyl, iso-butoxycarbonyl, #-
butoxyearbonyl, n-pentoxycarbonyl, iso-pentoxycarbonyl, f-pentoxycarbonyl, neo-
pentoxycarbonyl, #n-hexyloxycarbonyl, and the like.

The term “eyano” refers to the group -CN.

The term “Cj.5 eycloalkyl” refers to a saturated ring radical containing 3 to 5
carbons; some embodiments contain 3 to 4 carbons; some embodiments contain 3

carbons. Examples include cyclopropyl, cyclobutyl, cyclopentyl, and the like.
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the carbon of a carbonyl and can be represented by the formula
-C(=0)0O-C1.6-alkyl, 25 wherein the CI-6 alkyl group is as defined herein.
In some embodiments, the carbo C1.6-alkoxy group is further bonded to a
nitrogen atom and together form a carbamate group (e.g.,
NC(=0)O-C1.6-alkyl). Examples oftthe carbo-Cl.6-alkoxy group include,
but not limited.to, spethoxyeaiRgR YbratXXSRIBARN! P ERBRYRAERARNYI, is0-

propoxycarbonyl butoxycarbonyl sec- butoxycarbonﬁl ,ISO- butoxycarbonyl t
30 attached directly to an oXygen atom (1.e., -0-Cy.s Cycloalkyl). Examples include, but’

butasyitaited trylope perimosyc ay biobwthigo qyeltexyedtlaodiiiglentoxycarbonyl,
neo- pe”t%m{mﬁsﬁ Mi&i'%)ﬁbaﬁ%% anchifs dkeo SNSHBEN WY A

refers to the grol eterm’ CB$ cycloalkyl" réfers to a saturated

AR L e A e e A
careosssiadieemnbidinentsptenidind B6 calbairg t& xdanatildsniircude
CVCJ%&{%B?Q 1%%18 bdf%lg;% Q%Q%%ﬁmme&ﬁswﬁaﬁsmm,

'C3.5-Cc rs to a cycloalkyl, as defined herein, attached
d.re%wn@raﬂﬁ@swg@Jayafavfpwmmé@%mmwﬁmvé@%m&lé%ut
not liikaited to, cyclopropoxy, cyclobutoxy, cyclopentoxy, and the like. The

term "di-C4-dligliylp ;'_Q-QIl[féﬁ?ﬁ&?aﬁf‘d@*@?odgtﬂﬂfﬁﬁ#ﬂﬁ?%ﬁ%ﬂﬁh1’3%95

5 of the same or different C14 alkyl radicals wherein alkyl radical has the

sarﬁ%taeﬁ?m.awlagd&égseﬁﬁ&%%ﬁwméf%ﬁ%ﬁaﬁé&%&a&m&ﬁ%%p»
I|m |teldntﬂn dlmemhs/thmm deﬁﬁtﬁwetmémmind helieithyAadiibio,-

LA SORIOPYARIRRL Rl RepRYIamino,
ethy |sopropy m|no propya ino, propyllsopropylamlno and the like.
10 The term "di-Ci-a- alkylca amlde or "di-C14-alkylcarboxamido"
refers to two C1_4 alkyl r.afd73 ,\fh &t-a”%he same or different, attached
to an amide group, wher Ikyl ) ﬁ% e same definition as described
herein. A di-C14 allcylcarboxamido ‘éan e represented by the following

grotifierein Cua hag tnganes definitign assigsrdred hesain: e RS afae definition
as dﬁ@ﬁﬂbﬁdolaaf@de nExaa; pig s@fidigiadicarbimeimicebinciite, Nuhatof]-

I|m N,N-dimet m

a?te y Vi %’?a?hlde %ﬁ%‘\’ﬁ%ﬁ%"ﬁg%&g ﬁ%ﬁ%eg%%ﬁédike
Theaf@rﬁhe ikgtogen" or "halo" refers to to a fluoro, chioro, bromo or iodo 20
group. Thertergmhaigseayclyialerstasacton-aioratitees thondgingdde.
cycloall;yl or

ks

The term “heterocyclyl” refers to a non-aromatic carbon ring (i.e., cycloalkyl or
cycloalkenyl) wherein one, two or three ring carbons are replaced by a heteroatom
selected from, but not limited to, the group consisting of -O-, -S-, -8(=0)-, -8(=0);~, and
“NH-, and the ring carbon atoms are optionally substituted with oxo or thiooxo thus
forming a carbony! or thiocarbony! group respectively. The heterocyclic group canbe a
3, 4, 5 or 6-member containing ring. Examples of a heterocyclic group, include but not
Kmited to, aziridin-1-y1, aziridin-2-y), azetidin-1-y1, azetidin-2-y}, azetidin-3-yl,
piperidin-1-yl, piperidin-4-yl, morpholin-4-yl, piperzin-1-yl, piperzin-4-yl, pyrrolidin-1-
yl, pymrolidin-3-yl, [1,3]-dioxolan-2-yl and the like.

The term “bydroxy!l” refers to the group -OH.

The term “oxadiazolyl” refers to the group represented by the following
formulae:

1 T S

-
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cycloalkenyl) wherein one, two or three ring carbons are replaced by a
“heteroatom selected from, but not limited to, the group consisting of -0-,
-S-, -S(=0)-, -S(=0)2-, and -NH-, and the ring carbon atoms are optionally
substituted with oxo or thiooxo thus.25 forming a carbonyl or thiocarbonyl
group respectively. The heterocyclic group can be a 3, 4, 5 or 6-member
containing hngmESaxeisriseeac e deiidedrovpd rersachimireliot ohpitee
to, aiisliioh ol oRzibishiand isbeAgetisindutbaza -y, azetidin-3-yl,

piperidin-l-yl, pi e;;iqfig- -yl, morpholin-4-yl, piperzin;1-yl, pi in-4-vl,
pyrrolidin- -‘5‘5#"‘%”% |oﬁ%§‘3§}/ﬂxﬂ,3’rﬁ§%§%? 9§§%nﬁ%§4§£@@eﬁérm
"hyirdsatt beatorsstated i plloprz Thatisphstroguiazolyl” refers to the
group represented by the following2formulae: N~I N 12 The term "oxo"
refers generally to a double_géQn(JI/ea oxygen; typically "oxo" is a

" substitution on a carbon and to@étHe[@rm a carbonyl group. The term
"phosphonooxy" refers to a group of the farmula -OPM(0HO02 and can be
represent&telgrihpfoiiaiding”chiernicdhstrogiuepre@nttid BShOolDwitg OH
Thedermepyrimidinyl" refers to the group represented by the following
formulae: The terr@“:_'_sulfonamide" tﬁ(_e_ﬁ-:-rs to the grou_iXS(:O)ZNHZ. 10
COMPOSIT&SN hal eanrﬁm e@‘@omprgin at legst two compounds
or two compgonents; #or exanmple, withoutimitatigfl, a Pharmaceutical

Compositign i33 Sampostion sompiising a comipayd of the present

invention and a pharmaceutically accep OMPOUND

EFKIOMBYSEREN Vsbalhmgame mstarinh reppoTingRdentrorasmgs oHtito 15
comistaipiabsiimmbaia e center funskionaitkrasorpeseshiniaicepier binding

con CONTACT or CONTACTING,shall mean brncinaie dlaled
oleties o%e r,” WRether in an i vitro system oran in vivo S)},S eml.

carriPhus, "contacting” a RUP3 receptor with a compound of the invention

inclpdagrbeRomirsAteniolaeampaiRaealdhemte selty tTWRRHBul N
sl A O TR AL i ol o

confiig eTcel RINBARTIRG pialifinerp eivaiegiy Bdivaisdingiatirammgther,
whelBSARWY in vitro system or an in vivo system. Thus, “contacting” a RUP3 receptor with
a compound of the invention includes the administration of a compound of the present
invention to an individual, for example a human, having a RUP3 receptor, as well as, for
example, introducing a compound of the invention into a sample containing a cellular or more
purified preparation containing a RUP3 receptor.

IN NEED OF TREATMENT as used herein refers to a judgment made by a
caregiver (e.g. physician, nurse, nurse practitioner, etc. in the case of humans; veterinarian in
the case of animals, including non-human mammals) that an individual or animal requires or
will benefit from treatment. This judgment is made based on a variety of factors that are in
the realm of a caregiver’s expertise, but that includes the knowledge that the individual is ill,
or will be i1}, as the result of a diseése, condition or disorder that is treatable by the
compounds of the invention. The term “treatment” also refers in the alternative to
“prophylaxis.” Therefore, in general, “in need of treatment” refers to the judgment of the
caregiver that the individual is already ill, accordingly, the compounds of the present
invention are used to alleviate, inhibit or ameiiorate the disease, condition or disorder.
Furthermore, the phrase also refers, in the alternative, to the judgment made by the caregiver
that the individual will become ill. In this context, the compounds of the invention are used in

a protactive or preventive manner.
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IN NEED OF TREATMENT as used herein refers to a judgment made by
a caregiver (e.g. physician, nurse, nurse practitioner, etc. in the case of
humans; veterinarian in the case of animals, including non-human
mammals) that an individual or animal requires or 25 will benefit from
treatment. This judgment is made bhsed on a variety of factors that are in
the ISHIY BPBAdare gbed Herar pettise, dnmtaﬂhaalﬁmhhﬁ&gﬂmeﬁaawl@dg&ﬁmt
mzc@"@atﬁ@ﬁi%&éﬁt&”m%x@’ Il dee dhr2SuH3E, E%ﬁiélts@ig% dI5RASSy 69 08 “OQH '
isor t is treatable by the compounds of the invention. 1he’term
2 ?lf]aé léﬁg"(l}srefers in the alternative to "prophylaxis.” Therefore, in
gen@iﬁﬂﬁﬁ' e BEUBIRIAG éntladfedisd oo the fuddregehaf dnali3Raategiver
resibiab s@seaseygegi%%%@%é'&&@&&%%@@&ﬁ%ﬁ 0gls, of theeaﬁ%feéeeo
the EI‘(]}Y}?%’[I}O@ are used to alleviate, inhibit or ameéliorate t Isease, con dition
hSoter. Furthermore, the phrase also refers, in the alternative, to the
judINEERSI 46 ONESEScheli givar ntbiafidhibairtdivi cheahidchesdme #f da this

rec R 6Hh ateec&emw{ggé?q&momemmeﬁov 364 Wi @L%%ﬁ%evb%s% ine

ntive manne NDIVIDUAL as used herein refers to any animal,
e e RO AT P 215 (R BRI bojens he npEm sy of
ectigitsylichibebeatdé ishe dpeinorsfegpartpoinates agundktane stpiaiecy %mdmg
to nlarBARS: PNLIBIT, QK] ﬁéﬂ%@ﬂﬁi&%@ﬁ%&ém RdLHE ﬁ?@{@eﬂ%g 05&e

shall mean that a 5 response is decrease revente e presence of

m"%ﬁ%&%&&hé{&*d%ﬁ%BBésearf&ﬁ#%%‘ageﬂeétéP finEnd GH BReARELIN RISt
590G OMIBTS whathatemlimoiptiss ﬂnﬁialabad:theﬁhﬂmg&mgsﬂmm of the
recqa@m@m%mat%@xu@%m éeémggqgﬁge apd which

inhibit the baseline intracellular response initiaté ctlve ?orm of
endoRenPus SRRSPICIERATTIE HETIAI base level of 10 activity which is observed
in the abstircemfregonisiMOP PRATIEag MM DA TROGRasH &H?tbtraﬁbm to
o RO RiclEsAtl e RRRI0SDiace o toshansus Iplied In
the presence of the inversé agonist by at least ore pre era fy by
functiopor8l§84leand most preferably by at least 75%, as compared with the
basEHARMAGISE (Piih CQNBRORIT X0 thihalh vemen a@ﬁpuehohléaﬁﬁ@r@mll

leasmﬁé-&% ﬁ‘@:gagﬁﬂ Wéx’e%ér@ém %%Hﬁquﬂé}%@g 'tg%xéps%%gﬁgnf of t?e'& ent of

en enous naturally occurrlng receptor. As used hereln, the terms

2 DRGSI AT B} METBILA TN SR g R W gl Those
of ofgeryakidl in teeuamit undeaadityd reppohsaier effetuef mpastiadlar activity,
detefRGHONRIDALEHIR EEARMACHIHG A GAMERRILIAN 8 n% el
composition comprising at 20 least one active ingredient, wher
of (fmg%%ltlon Is amenable to investigation or treatment of a specmed
AERRA RGO ELInYaETERATEY I aMGEINP | a5, nasth iautidi raitatio fhetamount
of a1 @mp&tffas& pﬁmya@a@sﬂ@gmhm SiRik Wil HBRGISIANYRR ARRIGSIAL

the techniques, approcPrlate for
in a tissue, syster, animal, individual or human that is being sought by a researcher,

veterinarian, medical doctor or other clinician, which includes one or more of the following:
(1) Preventing the disease; for example, preventing a disease, condition or disorder in
an individual that may be predisposed to the disease, condition or disorder but does not yet
experience or display the pathology or symptomatology of the disease,
(2) Inhibiting the disease; for example, inhibiting a disease, condition or disorder in
an individual that is experiencing or displaying the pathology or symptomatology of the
disease, condition or disorder (i.., arresting further development of the pathology and/or

symptomatology), and
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determining whether an active ingredient has a desired efficacious
outcome based upon the needs of the artisan. 25 THERAPEUTICALLY
EFFECTIVE AMOUNT as used herein refers to the amount of active
compound or pharmaceutical agent that elicits the biological or medicinal
response in a tissue, system, animal, individual or human that is being
soldrtmslisrasse dreRsrasseteniraniali; rmsdrsalin s dprdtétinggian,
disox\déiiﬁfhi{iﬁh;ldeﬁamﬁt@dw&;@iﬂ@erfaiﬂpwiﬁ@ﬂ(elﬁdﬁfcﬁugﬁmxﬂﬁ&;ﬁléﬁﬁagﬁ;
for.example,. preventing a disease,.condition or di erin 30 an
o e I B oL 6 M AL SR bt oy,
but does not yet experience or display the pathology or symptomatology
ConfpbiRa:AisaR I <t IRHRIAG the disease; for example, inhibiting a disease,
Coniienal SRRIELIR. snindMlaNIELS expedeaEg AL dspinino e
pathology or sym fomat'oi’ogy of the Hlsease, conarion or disorder Le.,
pyrimidisgtideyifgitrrs g ehasts pndergt ®pathology and/or 35
symptomatology), and Bt (3) Ameliorating the disease; for example,
ameliorating a disrase, conchtion gt disordesin arindividual that is
experiencing or displ ying{ the patholpgy dr symptomatology of the
disease, condition or € f. e pathology and/or
symptomatology). 5 Cogpounds @f the Present Invention: One aspect of
the present invention encomp € certain substituted pyridinyl and

pyrimidinyl derivatives as shown in Formula (1a);, R6 RZ N*X N~Rq
or o e LR GBI B B A BB B, Pyt
Ri, RpRatadtReheof iwhereideHpiNonZ aRies@PedRBrda, Rard¥8d REand R7 have
thez§@q?%;@aﬁ{eﬁieﬂ§c@§aﬂ%%m%mé%e&uﬁ{waﬂ ipfra WisigpRiQeiaied
rta

that certajn features of the invention, which,are, for clarity, described in
g RROBRRAR T e

o A BT & A AR B P B SRR AR b & BRAALRL I e
embedimbin alfiovdrsdysingle:s dmibodicf drtinGaniver séligh e dudledty descobtde
in thl MHRLO B YUHER ol OEMILY. AR IR6H 13 BS G IPLA Sindls
embodiment, may alsop be provided separately ar in a wta%ke 15
vacga@mnéﬁcfﬁ%r%wﬁ@ﬁ5@%@%3?&%&%&@%% §t8%he

represented baltyr sanpd lreresBotkd Ry RadRvRiaBle X (¥.gnd¥) cRE:IRE WHinRS,
gondnOclRhicdS) foriitk %Qs%ggéﬁmgnvg

: | Hhindherusneris, eiegs), ematae
el g o 0

R RPIE IS A by A e,
extetd tHabswektemlivati sucimboeisirmpondsshabreisd gonaplswaigams @sult in
comPRRE SACROMNESIIE; characterized and tested for biological activity). In addition,
all subcombinations of the chemical groups listed in the embodiments describing such
variables, as well as all subcombinations of uses and medical indications described herein, are
also specifically embraced by the present invention just as if each of such subcombination of
chemical groups and subcomination of uses and medical indications were explicitly disclosed
herein.

As used herein, “substituted” indicates that at least one hydrogen atom of the
chemical group is replaced by a non-hydrogen substituent or group, the non-hydrogen
substituent or group can be monovalent or divalent. When the substituent or group is
divalent, then it is understood that this group is further substituted with another substituent or
group, When a chemical group herein is “substituted” it may have up to the full valance of
substitution; for example, a methy! group can be substitated by 1, 2, or 3 substituents, a
methylene group can be substituted by 1 or 2 substituents, a phenyl group can be substituted
by 1, 2, 3, 4, or 5 substituents, a naphthyl group can be substituted by 1,2, 3,4, 5,6, 0r 7
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20 compounds that can be isolated, characterized and tested for biological
activity). In addition, all subcombinations of the chemical groups listed in
the embodiments describing such variables, as well as all
subcombinations of uses and medjgal indications described herein, are
also specifically embraced by the present invention just as if each of such
substyybrge mbifratide. dfikehémitabgivtadsvith drsutsauerd sabitieftsisefmnalthe
substREicat indiratioasoneseairlinity €86 RRatuddd SR ILASHRGIRIRIN.
A(J)% tuted [ g‘bf%t%t at at least one hyd og%? atom of the chemlcal
allowsthnp™e FEPRCE B2 B D St S IRT B Rt e oup they
can hwodwh}aai@gémysanbbwmm group can be monovalent or divalent. When
thegyRSHiNRRLQRgERR S HivAleB e Uistdersiopdhibatibisgmup is

furtﬁgr substitu edw another substituent or 30 group en a chemical

more iy %E’ieéfn SRR AR PR ERS ?Bdt’ﬁédf‘ﬁﬁ%‘i’aﬁﬁse ke
nvergigpStitutiersidol texataplé endresibapeg adiupchandu&mdnﬁtdmmbbmeis &dor 3

max%pﬁgw%ﬁﬁclﬁdﬂéemﬁ@mw&% qa&ﬂee%u L@%&ys&@g&@mﬁ{%nts
henyl group can be substltutg }yﬁe 3, 4, or 5 substituents, a

Ofth?‘]é%ﬁ%flﬁ%tdﬁ? PR HRATR B eqanpiomers. Justhel Se@Bstituents
emb@iimetiiediikes bikewiswetifubptitetet withponelohah eeSsubsitnentsWiefers to

moretﬁen%upeﬂmeémi R Ig@@aﬁ Yeitg:ane iéHpéEh‘iH%IEeré&QﬁQ%é&J}é' number of

stltueé] physically allowed by the group. Further, when a group is
eom %‘g"ﬂ ?/\Hfﬁs?ﬂb‘r%"‘tﬁ%‘ﬁ‘ BRSPBRHRIR Sy e S entR RS el can be
furtheli ffatedinBits| sumserdtoddbapoep preerdiedath &Rcorbip evmtiersfthl is

undelS¥BAHOR ARV IRYKEPRG AL TRS G WAL SRD IRER ﬁ%ﬁ@t&%&%&g@s@mﬁm as

enantiomers and/or diastereomers. The inventjon is understood to extend
intene o TeBrRASAEL B Siob EreiamATR Pad mEEre DRk Wi M peghown

othemeeof, including, but not limited to, racemates. Accordingly, some

e”’t‘?&ﬁﬂ&iﬁﬁ%t‘?ﬁé%&ﬁ%ﬁ% '51?,’&{?1@9!3&9&{@%{& ROMDWALS toatare R

enantiomers. Further, some 10 embodiments of th eF{)resent mventlon

tautoﬁgffaﬁ’f%hﬁo‘ﬁ?poﬁﬁﬁ’g’?ﬁﬁtf% &8 e el R A steriGelfe 1gked dHe Wiral
formdertgripire sebdtifoioex#mphaitretahihal he veisithanysemadorms are within

the s&SpPOEiENS AliRe PRSSILIRYERligR,are compounds that are RS or SR

enantiomers. In _further embodiments, compounds of the present

invERTBRACALS R ReIReatan snarndpelufsal RRRS ARICHS L EEHPS IS of
inter FRedimeia{id)r dnd! fompaladsu Sedbfirrougbuhthistiss losing theoat® atericed

numfR- R EESREARIQMA eRaRinmE SARNbiEs Jherealatnipss.slated

or.shown otherwise. Compounds of the invention can also include

and EiiiBmeric forms, such as keto-enol tautomers, and the like. Tautomeric
forfrsneambulimetpifiirapresontstergity fotlke thicdommedfoimrdy X is N.
APRGRY SRS, PrisiNOREIBR Pl hEYRionS PhEQm&s fns

- are W|th|n 20 the sco e of the compounds of the present invention.
SORE FTRRAHA fition can also include all isotopes of atoms
ocdmmngnhothments of the present invention pertain to compounds wherein Y is NH.

Some embodiments of the present invention pertain to compounds wherein Y is O.

Some smbodiments of the present invention pertain to compounds wherein Z is CH.

Some embodiments of the present invention pertain to compounds wherein Z is N,

Some embodiments of the present invention pertain fo compounds wherein R; is
carbo-C;.¢-alkoxy optionally substituted with Cs.5 cycloalkyl.

Some embodiments of the present invention pertain to compounds wherein R, is
selected form the group consisting of C{O)OCH,CH,, C(C)OCH(CH3),,
C(O)OCH(CH,)(CH;CHs), C(O)OCH,-cyclopropyl, C(OYOCH(CHz)(cyclopropyl), and
C(O)OCH(CH,CHs).
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intermediates and/or final compounds. Isotopes include those atoms
having the same atomic number but different mass numbers. For
example, isotopes of hydrogen include deuterium and tritium. 25 Some
embodiments of the present invent{gn pertain to compounds wherein X is
N. Some embodiments of the present invention pertain to compounds
wheveinexbediRsts hf bepresemivpditioe ptstaR8dsdhprukdSdiaein R, is

selec?é@h&?ﬂim@@ﬁéuﬁfcgﬂﬁﬁﬁﬁ%s&r&@j&ﬁﬁMQf@%gh@@m%unds wherein Y is

._Some embodiments of the present inventionégertain to compounds

CCO}%E&‘&H%?@%&@%%%%RPH@H@%F@%@ EHeXvemmberat to

can lporppsemed by HereispeivGhimBlame embodiments of the present invention
pertain tp compounds whereimraZ is N. Some embodignents of the present
inventig pe/rt{in to compoun W%in Rl is carbo 1,9&k&w
opti&jally Substituted with ©3.5 &cloalkyl. Some&mbo8imerits of the
present invention pertain to compounds wherein R, is 35 selectéd form

the group consistingg of C(O)OCH2CHS3, G(O)QCH(CH3)2,
C(O)OCH(CHB)?_é ~&(0)OC
C(O)OCH(CH3)(Cyclopropylyyand C(O)OCH(CH2ZH3)2. 16 Some

emg ' ts.of the esthi vention pertain.to com oun s wherein R, is

S R e
oxadgzzelytseinelyzybstipteimihcrofeciiv sapropyl and

C(Qyaciistizdey dbpeapyinthnsatiaaseled ereseniad bk espective

sonsUMHIaeH o 48 20A § Some embodiments of the present invention
sop é)grﬂ;?ﬁ fo]c%amlﬁ%)undg'wherein Rl is oxadiazolyl optionally substituted with

onéweshafinests! Semreserhiboentioemestanie presertsinbeniof Sertain
pyriftdeemMpoisnds wiberiairRLis brelf) isOembhp.2,4Joxadiazol-3-yl. Some
e iments. of the present invention pertain, to compounds wherein RI is
P R
methaRyaERHERtS-BF the present invention pertain to compounds wherein R, is
5- BwibenpdayienislistEeyp-bnSaveaienyaagimeninpbihes pasenR¥ention
Perain. o compoundsunerein Reis & eSrt%Q%a%mb%% ﬁs‘é}%"fntﬂzeis CHs.
present invention pertain to Cor_npou_r13£ wherein RZ'1s . §ome_
embroeRPEbRIIGP e AR RTHIE AL RSFRIT o e RepBl e R dein(RS is

alkokyl-4 alkoxy. Some embodiments of the present invention pertain to
cogpgY -QQ&WHQ%%% %ﬁg’e igresent invention pertain to compounds wherein R; is

OCH; or OCH,CH;.

Some embodiments of the present invention pertain to compounds wherein R, is
OCH.. .

Some embodiments of the present invention pertain to compounds wh'erein. R;is OH
or O-C=CH.

Some embodiments of the present invention pertain to compounds wherein R, is
selected from the group consisting of H, OCHs, CHs, CH,CH,, F, Cl and C=CH.

Some embodiments of the present invention pertain to compounds wherein R; is CHj.

Some embodiments of the present invention pertain to compounds wherein Rs is
selected from the group consisting of OCH,CH,CHj;, OCH,CH,CH,OH, S(0),CH;,
CH,CH,S(0),CH;, NHCH,CH,OH, cyano, CH,CH,OCH;, CH,CH,0H,
CH,CH,CH(CH;)OH, CH,CH,0P(O)(CH),, S(O),NHC(O)YCH,CH;, CH;CH,;0-cyclopropyl,
NHCH,CH,0CH;, OCH;CH,S(0),CH,, NHCH,CH(CH,)OH, CH,CH,CH,0H,
CH,CH;CH;OP(O)CH),, NHCH,CH(CH;)S(0),CH,, N(CH,)CH,CH(CH3)S(0),CHs, 3-



10

15

20

25

30

35

20 OCH3 or OCH2CH3. Some embodiments of the present invention
pertain to compounds wherein R3 is OCH3. Some embodiments of the
present invention pertain to compounds wherein R3 is OH or O-C=CH. 25
Some embodiments of the presentl' vention pertain to compounds
wherein R4 is selected from the group consisting of H, OCH3, CH3,
methaGds B3 phir&idant I3-GkthBevidoryhbpdiitiantsy b L (PEdEATvEention

' A i i ) di ts of th
meﬂ‘a@?eér‘iQﬁ‘?%%ﬁ%%ﬁ%%ﬁéfﬁ%%ﬁmfﬁ°s'men oL from the
SOOI BRI B o BRSO e BB 0
OCHLHZPH G2 CEI, ONLITHRTOIROHE;, SYaRbHZ 26 HBCHS Ha,

SO e LI st NHCHPCHa0cHS.

, , NHCH2CH20CH3,
O Srmrembaliosyie pfhARREIIDBSEN FREHN ﬁ‘?@ﬁ?gﬁ‘ﬁ%ﬁf“ 518
IWW@R%%OWW @*ﬂg@wﬁ@ﬂ?@h@% o
CHQ%Q@ ; ; , ?aﬁk}%}f’éid@ﬁ#\,‘@?&é foryl-pyrrolidin-l-yl,
M ethane : din-l-vl. CH2E(O)N(CH3)2, 3-
O CH AT SOk BTN o SO o S e loBrEs

NHCE{E)26HR O ZOEHR] (D)3}, SHOFECHZEECHNERHRCHIOM) CH20H,

CH, ﬁﬁ@?@éﬁ@&%@ﬁ@ﬁé%éﬁﬁgﬁé H?@ﬂﬂéﬁtdﬂg BHRLEOH)Z,
e s,
methHQSEBHPuRHdan P EIMCOINHPG IO HEEICREI, selected from the
S‘°’%§§‘%ﬁ%@§§g égﬁﬁgg%%ﬁcyano CH2CI? O)%QI% "
OCHHROROWH) cREEAHEHORSHD ¥ EbNH0) (OH)2,

S(So 2R EHEHIA 6 GHR: GHAC H2@toy papiopy kobpdkiE MREHPRIGHS3,

OCH2CH2S(0O
AT At o
NHCK(CROG I ) SEPFE TG ]
N 0. s pon
~azeli | |
m@%@@ﬂ%@&%ﬁ%ﬁ@%ﬁ%@( )%%‘CHS, NHCH2CH(OH)CHPOH,
S(SYZE FIREHITONS of BIKEPRLRISESIORA(H 3 compounds whetem K515 2
grou@@h‘ézé#ﬂlzeﬂ%?@g(’@%@h‘m andiS(E)R0tH2e Smwgc;mm@g&ui of tk;g
resent inyvy 10 04 o fronsothe
TS e B et
eribedEHIB D OFIP) AT SRS T PRI SR A e
somédiREHIBAR(Q)(OH) 2upSR) AdH CIHIK H 26418n B W ACH2OR BNyl In
S(Q)2CH2CH3,. HRC | ) 12CHS3,
o Ty N e B e O e o the
alkyfsrekemEtidve s SRART B REN TGt ELRSERE; Hads (g R0, Wherein Ko is

phosphonooxy.

Some embodiments of the present invention pertain to compounds wherein Rs is
selected from the group consisting of OCH,CH,CHj, OCH,CH,;CH;OH, S(O)»CHa,
CH,CH,S(0),CH;, NHCH,CH,OH, cyano, CH;CH,;OCH;, CH.CH,OH,
CH,CH,CH(CH;)OH, CH,CH,OP(O)(OR)z, S(O):NHC(O)CH,CH;, CH,CH,O-cyclopropyl,
NHCH,CH,0CH;, OCH,CH,8(0),CHs, NHCH;CH(CH;)OH, CH,CH,CH,OH,
CH,CH,CH,0P(O)OH),, NHCH,CH(CH;3)S(0),CHs, N(CH;)CH,CH(CH;3)S(0),CH, 3-
methanesulfonyl-pyrrolidin-1-yl, 3-methanesuifonyl—pipe'ridin—1~yI, 3-methanesulfonyl-
azetidin-1-y}, CHLC(O)NHCH;CH,OH, SCH,CH,OH, S(Q),CH,CH,OP(O)(CH),,
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group other than -CH2-RIO, wherein RIO is selected from the group
consisting of CI-4 alkylcarboxamide, C14 alkylsulfonyl,
di-Cl4-alkylcarboxamide, and phosphonooxy. In some embodiments, R5
is a group other than -CH2-RIO, wherein RIO is Cl.a alkylcarboxamide. In
25 some embodiments, R5 is a group other than -CH2-RIO, wherein RIO
S(OMEEHCH o RYASHHCHYDHICE dPhe HMbOUiRTRAE, REESCGHePb(P)6Rs than

OCH&H&@@PM@%} RIQds)n&14- alkylcarboxamide. In some

embodiments, R5 is a group other than -CH2-RIO, wherein RIO is ,
phGSPESHEEL 8 e RS TE St ?%&B}E%“é%’?ﬁﬂ%‘ﬁﬁﬁﬁrﬁ&?éiﬁ fo
groupofifpoundgAyherein R5 is 30 selected from the group consisting of
OCH2CH2CH3, OCH2CH2CH2@H; S(0)2CH3, CH2CH2S(0)2CH3,
NHCH2CH20H, cyano, CH2C f H3, CH2CH20H,
CH2CH2CH(CH3)OH, Gid2C (O @i%é S(O)2NHC(O)CH2CHS3,
CH2CH20O-cyclopropyl, N H3 OCH2CH2S(0)2CH3,
NHCH2CH(CH3)OH, CH2CH2CHZOH, CH2CH2CH20P(O)(OH)2,
NHCH2CH(CH3)S(0)2CH3, N(CH3)CH2CH(CH3)S(0)2CH3,335
metSHRESRONV- 39 ol ofFe: 220k indenenfeit iltohE piperidih-1 oy : and “t
is 0 @& maihwhrtediheazctidimndd yh"Gld 260G IABGHPOH, BEdti2CH20H,
e H2C R(O)( , C ] H20H,
G IS SR SR T RIS S S
embedipesteBNP2. Some embodiments of the present invention pertain to
corspae agsoshRif R isrQegrdughtbHain o @)nttkhstwhitin B nb (A)
in "mon" and "g" are each independently 0, 1, 2 or 3; "r"is 0, 1 or
gmug%%“@g ‘or 1. In some embodiments, "m" and "n" are each
independently O or 1. In sgme odinﬁnt "q"isOorland"rislor2.
In some embodiments, "t" I} T isoniey empodiments, "t"is 0. 10 Some
embodiments of the present invertion pertain to compounds wherein R5 is
a group of Formula (B): HO\J\ 17®Nom/ mrn (B)

wherein “m”, “n”, “q” and “r” are as described herein, supra and infra.

Some embodiments of the present invention pertain to compounds wherein R; is

selected from the group consisting of:

HN—”%; HN""Z HN/LE) HN/:?"
OH o H =
~SoH
HN——“% HN/L% HN/%,, HN/‘?" HN”z
9 4% O O,
\\
3 oy MO %
- = —~CH
O OH O

Some embodiments of the present invention pertain to compounds wherein Rg is H.

Some embodiments of the present invention pertain to compounds wherein R is F.

Some embodiments of the present invention pertain to compounds wherein R; is H.

Some embodiments of the present invention pertain to compounds wherein Ry is CHa.

Some embodiments of the present invention pertain to compounds having Formula
(Iia):
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wherein "m", "n", "q" and "r" are as described herein, supra and infra.
Some embodiments of the present invention pertain to compounds
wherein R5 is 15 selected from the group consisting of: cc, HN"™'5 HN" %
HN'~HN OH OH OH OH HN" % HN HN HN~% HO\. //OH and ""OH
OH OH OH Some embodiments of the present invention pertain to
compounds wherein Rb ¥ H. Some embodinfents of the present invention
pertain to compouﬁ'ﬂ pATRLANRY e dtmbodiments of the
present invention pert compountis whereiry R7 is H. Some
embodiments of the pre§ent ientiph pertal compounds wherein R, is
CH3. Some embodimergg of the prgsent invention pertain to compounds
having Formula (h a): 19 R6 R2 F&Ei %7 NANNR1 YO R4 R3 (lia) ora
pharmaceutically acceptable salt, scﬂ ate or hydrate thereof; wherein: Y is
or W%?@Iﬁllrsae%@ﬁ@taﬁkwﬁv epksisnyhstrstituted with C3.5
cycleadksil: R2 is H or OH3; R3 is C1.4 alkoxy; R4 is selected from the
groqpigg@gtgﬂg of H, OCH3, CH3, CH2CHS3, F and CI; R5 is selected
from the group consisting of OCH2CH2CH3, OCH2CH2CH20H, 10
s(ofadssarvepcalkos optienatty NbREMPEMMON; eyrlerdloaGH2CH20CHS3,
CHRZHHRHCHZH2CH2CH(CH3)OH, CH2CH20P(0O)(OH)2,
S(O}gl}g-&gg)( 2CH3, CH2CH20-cyclopropyl, NHCH2CH20CHS,
OCH%_CH’ZS(O CH3, NHCH2CH(CH3)OH, CH2CH2CH20H,
CHZeiy585s Seewpe sonRyRIE e AGTE(GRCFRCH:, F and C;

N(CM3) Gt 2eed RGBS OIR Eanist i mRMTRDESH ANV OMTtRlidin b,
s(O3RE eReRL YR RIARHE b RS ON GBS e cmom,
CH,CH,CH(CH;)OH, CH,CH,OP(O)(OH),, S(O)NHC(O)YCH,CH,, CH,CH;O-cyclopropyl,
NHCH,CH;OCHs, OCH,CH,S(0),CH;, NHCH,CH(CH,)OH, CH,CH,CH,O0H, '
CH;CH;CH,OP(0)(OH),, NHCH,CH(CH;3)S(0),CHs, N(CH,)CH,CH(CH;3)S(0),CHs, 3-
methanesulfonyl-pyrrolidin-1-yl, 3-methanesulfonyl-piperidin-1-yl, CH;C(OYN{CHa),, 3~
methanesulfonyl-azetidin-1-yl, CH,C(O)NHCH,CH,OH, SCH,CH,0H,
S(0)CHCH,OP(O)(OH),, $(0)CH,CH;, NHCH,CH(OH)CH,OH, $(0),CH,CH,0H,
OCH,CHOP(O)YOH),, OCHCH,CH,OP(O)(QH), and S(O),NH,;

RsisHor F; and
Ryis H or CH..
Some embodiments of the present invention pertain to compounds having Formula
(Ia):
Rg Ra
Re Sy Q/&
YMO
Rg R :
(IIa)
or a pharmaceutically acceptable salt, solvate or hydrate thereof:
wherein:
YisNHorO;
R, 15 carbo-Cy.s-alkoxy optionally substituted with Ca s cycloalkyl;
Ry is H or CHg;

R3 is C].q aikexy;
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15 methanesulfonyl-azetidin-I-yl, CH2C(O)NHCH2CH20H, SCH2CH20H,
S(0)2CH2CH20P(0O)(0OH)2, S(0)2CH2CH3, NHCH2CH(0H)CH20H,
S(0)2CH2CH20H, OCH2CH20P(0)(OH)2, OCH2CH2CH20P(O)(0OH)2
and S(0)2NH2; R6 is H or F; and B7 is H or CH3. 20 Some embodiments
of the present invention pertain to compounds havin S@Q@ormula (lla): Rg

R2 Raspslsckedipn; fevaoupeensisting 8f B OC PadrHracEetilal K aad @ptable
saltRsadvakeed ﬁyﬁrmtﬁgfhepeaﬁsmb@r@mcﬁﬁcmsmms@))lgdyﬁ carbo-C1

CH%Qﬁgz@ﬁ}’ A7s séeg]{écf %T%ﬁ%ﬁgﬁgoup coﬁsl_ﬁ(l%n}gﬁ)s#ﬁr 82i|3R3 © _
o R SRS A o o

NHOEHR@HECH 20 d3(@)2GH3, CH2CH2S(0)2CH3, NHCH2CH20H,
cya %%ZSH H, CH2CH2CH(CH3)OH, CH2CH20P(0)(0OH)2,
?éﬁ {0)&2CH3, CH2CH2CH20H, S(0)2CH2CH3; 5

NH@H@@I-‘I(@H;CHZOH and S(O)2NH2; R4 is H or F; and R7is H or

CH3oemenemhasinantoREdRe SR HRMENQRIRRIaIN feveebrMngs
a Eavmg Formula (lle): R6 R2 R5R7~Rt H\IRy R3 10 (lic) ora
harmaceutically acceptable salt, solvate or hl__%/drate thereof; wherein:

ﬁi “:;L
(IIc)
or a pharmaceutically acceptable salt, solvate or hydrate thereof;

wherein:

R, is carbo-Cy¢-alkoxy optionally substituted with Cs.;5 cycloalkyl;

Ryis Hor CHy;

Rs is Cy4 alkoxy;

R4 is selected from the group consisting of H, OCH;, CH,, CH,CH,, F and CL;

R; is selected from the group consisting of OCH,CH,CH;, OCH,CH,CH,0H,
S{0),CH3, CH.CH;S(0),CH,, NHCH,CH,0H, cyano, CH,CH,OCH;, CH,CH,0H,
CH,CH,CH(CH3)OH, CH,CH;OP(O)(OH),, S{0),NHC(O)CH,CH,, CH,CH,O-cyclopropyl,
NHCH,CH,OCH,, OCH,CH,S(0),CH;, NHCH,CH(CH;3)OH, CH,CH;CH,OH,
CH,CH,CH,OP(O)YOH),, NHCH,CH(CH;3)S(0),CH;, N(CH;)CH,CH(CH;)S(0),CHj, 3-
methanesulfonyl-pyrrolidin-1-yl, 3-methanesulfonyl-piperidin-1-yl, CH,C(O)N(CHs),, 3-
methanesulfonyl-azetidin-1-yl, CH;C(O)YNHCH,CH,OH, SCH,CH,OH,
S(0)2CH,CH,OP(O)(OH)s, S(0):CH,CH;, NHCH,CH(OH)CH,OH, S(0),CH,CH,0OH,
OCH;CH,OP(O)}OH),, OCH,CH,CH,OP(OYOH), and S(O).NH;;

ReisHorF; and

Ry is Hor CH,, .

Some embodiments of the present invention pertain to compounds having Formula
(Iic):
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Rt is carbo-C1.4-alkoxy optionally substituted with C3.5 cycloalkyl; R2 is
H or CH3; 15 R3 is C14 alkoxy; R4 is selected from the group consisting
of H, OCH3, CH3, CH2CHS3, F and CI; R5 is selected from the group
consisting of OCH2CH2CH3, OCHR2CH2CH20H, S(O)2CH3,
CH2CH2S(0)2CH3, NHCH2CH20H, cyano, CH2CH20CH3,
CH2CH20H, CH2CH2¢H(CH3)OH, CH2C P(O)(OH)2,
S(0)2NHC(O)CHZB [, 2BNHCH2CH20OCHS3,
OCH2CH2S(0)2CH3, H2CH(CH3)OH, CH2CH2CH20H,
CH2CH2CH20P(O)(ORyZ, 0)2CHS3,
N(CH3)CH2CH(CH3)S( )2C‘Ii|3, Fymethanesulfonyl-pyrrolidin-1-yl,
3-methanesulfonyl-piperidin-I-yl, C %(O)N(CHB)Z’ 3-
methanesulfonyl-azetidin-1-yl, CH f JNHCH2CH20H, SCH2CH20H,

or agl@RCHiG P BRIGNOMYsBED) o0 aHBetECH2CH(OH)CH20H,
S(GYR&ERCH20H, 25 OCH2CH20P(0O)(0OH)2,

OCH2CH2CH20P(O)(OH)2 and 2NH2; R4 is r = and R7 is H or
CH3! §8%%°%%&%eﬁ%33ﬁﬁéu§%@§&‘ﬁﬁg\lfe@ﬁocﬁ cé%{: to compounds
haviegsEbendel (lle): 21 R6 R2 R5 R7 N NiRt 4 R3 (lle) or a

phagmaegytinally, acceptable salt, solvate or hydrate thereof; wherein: RI

is carbo-Cl.6-alkoxy, optionally supstit ' 5 alkyl; 5R21IsH

o s ROCET A BP S B ELE Dl Ch S eo e of H,

OCRgis slgied frachegPuandusitinR 51O SEESieCHOMH §@)gtBup consisting
CHAHNOIASHH AG RO, BLOI26H SHldno6il 25{ @15 ER@H 0 H2CH20H,

O R B A e

NHEH{CHOEMIRRIOHE 8IR)aR%;S(0)2NH2; R6 isHorF;and R2 is H or CH3.
Someiembegimgnts of the present invention pertain to compounds having

Py )

Some embodiments of the present invention pertain to compounds having Formula

N NJ\]/”\O
H
Rq Ra

(Ile)

or a pharmaceutically acceptable salt, solvate or hiydrate thereof;

(1e):

wherein: .

R, is carbo-Cy¢-alkoxy optionally substituted with Cy.5 cycloalkyl;

Ry is H or CHj;

R3 is C4 alkoxy;

Ry is selected from the group consisting of H, OCH;, CH;, CH,CHs, F and Cl;

R; is selected from the group consisting of OCH,CH,CH;, OCH,CH,CH,OH,
S(0),CH,, CH,CH,S(0),CHs, NHCH,CH,0H, cyano, CH,CH,0CH,, CH,CH,OH,
CH,CH,CH(CH3)OH, CH,CH;OP(O)(OH),, S(0),NHC(O)CH,CH;, CH;CH,0-cyclopropyl,
NHCH;CH,;0CH,;, OCH;CH,S(0),CH;, NHCH,CH(CH;)OH, CH,CH,CH,OH,
CH,CHCHOP(O)(OH),, NHCH,CH(CH3)S(0),CHs, N(CH;)CH,CH(CH;)S(0),CH,, 3-
methanesulfonyl-pyrrolidin-1-yl, 3-methanesulfonyl-piperidin-1-yl, CH,C(O)N(CH,),, 3-
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R6 R2 R5 Ry N*"N OAN~R1 N~ N ~ R4 H R3 (lle) or a pharmaceutically
acceptable salt, solvate or hydrate thereof; wherein: Rl is
carbo-Cl.6-alkoxy optionally substituted with C3.5 cycloalkyl; 20 R2 is H
or CH3; R3is CI-4 allcoxy; R4 is s%gcted from the group consisting of H,
OCHS3, CH3, CH2CH3, F and ClI; is selected from the group consisting
metioh@AfdTR2648 |- QICHRCGRGHILEH, GHCHCTITILAH2CH2S(0)2CH3,

S(OiéHic #2%&%?—%? g@&%@%’zop d)(o%ﬂggsﬁlg%%ﬁégz&%zg )

OCKEROBSN SRRy PN eRio A5 SABCH25(0)2CH3,
NHEHZE bi(EH3)OH, CH2CH2CH20H, CH2CH2CH20P(0)(0OH)2,
NH§H§§I&(§§3§)S(O)2CH3, N(CH3)CH2CH(CH3)S(0)2CH3, 3-
methanesulfonyl-pyrrolidin-I-yl, 3-methanesulfonyl-piperidin-I-yl,
CHEeReRPedinyss si3he prrstRtinuies RFTtaipd dtpgynds having Formula

{(IfelCH2C(O)NHCH2CH20H, SCH2CH20H, S(0)2CH2CH20P(0O)(0OH)2,
S(0)2CH2CH3, NHCHZ§H(OH)CH20H, S(@2CH2CH20H,

OCH2CH20P(0)(@H)2 OCIFQTZCI—/I{CHZOP( (OH)2 and S(0)2NH2; R6
iIsHorF;and 5R7i oiCH3 Sorje emBodiutents of the present
invention pertain to ¢ Y%g uld (He): R6 R2 Rs RrN"N
rN~R7 N~I1N 10O RqHIR3 @le) drapharmaceutically acceptable salt,

solvate or hydrate thereBf, 10 whélein: R, is carbo-C1.6-alkoxy optionally
substituted with C3.5 cycloalkyl; R@I® H or CH3; R3 is CI-4 alkoxy; R4 is

or aFRIEHIRAHOM NG ZHUPSRNSIIRGAla-Qfl3.£H3, CH2CHS, Fand CI;

wherein:

R, is carbo-C,.c-alkoxy optionally substituted with Css cycloalkyl;

R, is H or CHj;

R; is C;.4 alkoxy;

R, is selected from the group consisting of H, OCH;, CH;, CH,CH,, FF and Cl;

R is selected from the group consisting of OCH,CH,CH,OH, S(0),CHs,
CH,CH,S(0),CHs, NHCH,CH,OH, cyano, CHyCH;OH, CH,CH;CH(CH;)OH,
CH,CH;OP(O)(OH),, S(O)LNHC(OYCHCH;, CH,CH,CHLOH, S(0):.CH;CHa,
NHCHCH(OH)CH,OH and S(O),NH,;

ReisHorF; and

Ry is H or CHa.

Some embodiments of the present invention pertain to compownds having Formula

Rs Ry
Rsn A R7 7 J/\j\l/m
R Ry '

(1ig)
or a pharmaceutically acceptable salt, solvate or hydrate thereof;

(lg):

wherein:

R; is carbo-Cy¢-alkoxy optionally substituted with Cs.5 cycloalkyl;
R; is H or CHs;

R; is Cy4 alkoxy;
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15 R5 is selected from the group consisting of OCH2CH2CH20H,
S(0)2CH3, CH2CH2S(0)2CH3, NHCH2CH20H, cyano, CH2CH20H,
CH2CH2CH(CH3)OH, CH2CH20P(0O)(OH)2, S(O)2NHC(O)CH2CH3,
CH2CH2CH20H, S(0)2CH2CH3, NHCH2CH(OH)CH20H and
S(0O)2NH2; R6is H or F; and 20 R¥FisHorCH3. Some embodiments of the

preReitsiklsstibonphet gioupcomsisihar il DERY T rGTHaH() B )nR61R2 R5

N R, lé's&@ﬁ%% Miiﬁli &&&%ﬂsﬂﬂag%@em&w@%@gg@g&%gg&ge salt,

solvate or hydrate thereof; 25 wherein: RiIs carbo-C optionall
SOt RHSFANEH s NHRHIHOR S GO Moy 23
CHzRHz'fSE?GHQ@d, fm?m:mem)@mmlmomq@z@%ﬁ ,OHbBizﬁlgC?&HﬁHs p¥i,
p I t ,
N D O R oo,
CHAhE030 Ko & HS! PP CER-DEHREHEHSFBIN(0):-CHs, 3-
metKat2CHdAO RN EIH) 241,36 ) B (o)A Rletitin -WZ%@F%%ﬂHQEDWL‘ 5
mef%%%§§é§§§%ﬁ%§éﬁmzopmwﬁzﬁCcH(CHai O2CH,
SO ORISR SN R H! PR SHDRSTRAE &;]2
OCR, OB RO HipnGEHHT i, AP0 CHRGHD BICGINE)2, 3-
methapesulfonylrazetidin-1-yl, CH2C(O)NHCH2CH20H, SCH2CH20H,
S(0)2CH2CH20P(0)(0OH)2, S(0)2CH2CH3, NHCH2CH(OH)CH20H,
S(d%Q@ﬂzc‘FPéOH, 10 OCH2CH20P(0)(OH)2,

O Ckhfstdabdd 6 O (hatp)esain th @92 Mridin Redtmpbatds hanek Rorinuld or
it H3. Some embodiments of the present invention pertain to compounds
\aving Formula (ng): Rg R2 R5 R7 N N~Rj

6 Ra _
Ron A R 2 ))\),m
Re " Ry

(Ig)

or a pharmaceutically acceptable sali, solvate or hydrate thereof;

wherein:

R, is carbo-C,; ¢-alkoxy optionally substitnted with Cy.; cycloalkyl;

Ry is H or CHy;

R is Cy.4 alkoxy;

R, is selected from the group consisting of H, OCHjs, CH;, CH,CH;, F and Cl;

Rs is selected from the group consisting of OCHCH,CH,OH, S(0);CHs,
CH;CH,5(0),CH,, NHCH,CH,0H, cyano, CH,CH,0H, CH,CH,CH(CH;)OH,
CH,CH,OP(O)OH),, S(O),NHC(O)CH,CH;, CH,CH,CH,;0H, S(0),CH,CHs,
NHCH:CH(OB)CH,OH and S{O),NH,;

ReisHor F; and

Ry is H or CH..

Some embodiments of the present invention pertain fo compounds having Formula
(I
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15

N~ N O R4 HR3 15 (lig) or a pharmaceutically acceptable salt, solvate or
hydrate thereof;, wherein: Ri is carbo-C1.6-alkoxy optionally substituted
with C3-3 cycloalkyl; R2 is H or CH3; 20 R3 is CM alkoxy; R4 is selected
from the group consisting of H, OCH3, CH3, CH2CHS3, F and CI; R5is

selected from the
CH2CH2S{2)2C
CH2CH2CH(

CH2CH2CH20R, §[0)?¢H 3125

S(O)2NH2; R6 is H or F: antiR7
present invention pertain to conmpou

roup consisting’6f OCH2CH2CH20H, S(0)2CHS3,

HCH2CHROH, cyano, CH2CI2OH,

HbCH OPf0)(OQ1-1)2, S(O)2NHE(O)CH2CHS3,
CHRCH( H2OH and

e bodiments of the

S
Eds h vingOFormuIa (i): 24 HO Rs

R2M 9 N/IR7 N*~NRi rnN o R4 H B3 (M) or a pharmaceutically
acceptable salt, solvate or hydratédfereof; wherein: "m" and "a" are each

or i PRPRERAGEIY Qceéplibe sAltisOokk or hijrdiOhéreck IS N or O; R, is

carb
cHI™G

%-CJI.._e-aIkoxy optionally substituted with C3-5 cycloalkyl; R2 is H or
R3iscl4 alkoxy; R4 is selected from the group consisting of H,

OCHZ. @3 crH2aH hdepamitdl ORslis H or F; and R7 is H or CHS3.

“g isQorl;
“r*islor2;
XisNorQ;

R; is carbo-C,.s-allkoxy optionally substituted with Cs.s cycloalkyl;

Ryis Hor CHy;
R3 is C1.4 a.lkoxy,

Ry is selected from the group consisting of H, OCH;, CHa, CH,CH;, F and Cl;

RgisHorF; and
Ryis Hor CH,.

Some embodiments of the present invention include every combination of one or

more compounds selected from the following group in Table A:

TABLE A -
Cmpd
Structure Chemical Name
No.
1 o jl}\ J\ 4-[2-(2-Fluoro-4-propoxy-
/‘/ O\ D\ O\’ Q phenylamino)-3-methoxy-pyridin-4-
o
N O yloxy]}-piperidine-1-carboxylic acid
F OMe )
isopropy! ester
2 4-{2-[2-Fluoro-4-(2-hydroxy-ethyl)-

Q
HO |\E Wy /O\IJKO/L
N7 o
F H OMe

phenylamino}-3-methoxy-pyridin-4-
yloxy}-piperidine-1-carboxylic acid
isopropy! ester




Some embodiments of the present invention include every combination of
one or 15 more compounds selected from the following group in Table A:
TABLE A Cmpd Structure Chemical Name No. 10|
4-[2-(2-Fluoro-4-propoxy- rO \ I N ~Nx0 '
phenylamino)-3-methoxy-pyridin-4- J N 0 yloxy]-piperidine-I-carboxylic

Cmp%‘md F H OMe |sog [opyl ester 2 O 4-{2-[2{Fluoro-4- (%hhg_gr%x% ethyl) HO\
No.l N ~NxO phenylamlnxfﬁ’ -methoxy-pyridip-4- N O 1°

Aeoid [ Ll QM

yl J)\y} pIpCIIdIIIC ~Cad uu1\y||C acTu—1

Structure Chemical Name No. 3 OS 0 4-[b-Fluoro-2-(2-fluoro-4- ~:0
3 Ometlﬁ’gﬁesulfonyl phenr_ylamlno methioxy-pytitfisfiluytoxdyi2piivericine

1-{carboX Cldm [ iw’%lr 40SO (B)-4ntdedfsbityfaitnd bl %.-
methane mino] N OMe - "
03-methox pdean/m/ony} -2- methyl-pipe e e aplpiperidine-

isppropyl ester 5 0 4-{5-Fluoro-2-[6-(2-hydroxy-etttoxylic ecid sdprbpsyiNester
2-methyl-pyridin-3-ylamino]-3- | Ny HO H OMe O

methoxy-pyridin-4-yloxy}-piperidine- 1-carboxylic acid isopropyl ester 6

4 Of'00D@-{2-[2-Fluoro-4-(2- methanesu nyl- is N (S)-4-{2-[2-Bthyl-4-(2-
eth ino eth
y{ @ m methanesulfonyl-ethyl)-phenylamino]-
3-methoxy-pyridin-4-yloxy}-2-
methyl-piperidine-1-carboxylic acid
isopropyl ester
5 9 4-{5-Fluoro-2-[6-(2-hydroxy-ethoxy)-
0 = N F N’tk e
I % | )g /O o 2-methyl-pyridin-3-ylamino]-3-
HO N L e 0 methoxy-pyridin-4-yloxy}-piperidine-
I-carboxylic acid isopropyl ester
6 Q, ,, 4-{2-[2-Fluoro-4-(2-methanesulfonyl-
J\Q\ Q\ Q ethyl)-phenylamino]-3-methoxy-
pyridin-4-yloxy}-piperidine-1-
carboxylic acid isopropyl ester
7 H 9 4-{2-{6-(2-Hydroxy-ethylamino)-2-
N Jl\
HO N/ | /@ O OJ\ methyl-pyridin-3-ylamino]-3-
&
N T e 0 methoxy-pyridin-4-yloxy}-piperidine-
1-carboxylic acid isopropyl ester
8 - j’\ /l\ 4-{2-(4-Cyano-2-fluoro-phenylamino)-
\Q\ /'*g(;\ /O*f 0 3-methoxy-pyridin-4-yloxy}-
I N O * | piperidine-1-carboxylic acid isopropyl
OMe
ester




F OMe O pyridin-4-yloxy}-piperidine-I carboxylic acid isopropyl ester 7 H 0

4-{2-[6-(2-Hydroxy-ethylamino)-2- HO'~N N methy1-PYndin-3-Ylamino]-3-
N\ N 0 H OMe 0 methoxy-pyridin-4-yloxy}-piperidine- 1-carboxylic acid
isopropyl ester 8 0 4-[2-(4-Cyano-2fluoro-phenylamino)- NC ' N

3-methaxy-pyridin-4-yloxy]- N 0 piperidine-l-carboxylic acid isopropyl F H

Cmpgy

No,

4

Me ester 26 Cm@tgugltl%cture Chemical
C\ N N phenyl

[2-(2-Chloro-4-cyano-

ccacid.Cl LLOL

ame No. emical N
mino)-3-me hoxy-py?fa?n-4- NO

[TaYaValdal

9

y
4-
ph

ac

oxylpipefidine-~carboxye
[6-(4-Methanesulfonyl-2-methoxy- is N*
1en3g mino)-5-methoxy-pyrimiglin-4- NO
id M ercr’10 4-{

ULIU Ot 1T U

M

pyrimidin-4gyloky}-giperidine-1 - OMe carbo

o NO pyridin-3-yla

Me-isopropyt-ester10-0°0-0
N r~'N)~Ol~
yloxy]-piffetfdiideto-desyrory lic

5-MREIRRR) 6-AR MR Win-4-
xminol- NI'AIN /O o
qﬁ%"’%’é"i&@ﬁ?@kﬁ%’gﬁ}li?tﬁ‘,

HIU

s 0 0 4-{2-[6-(2-Methanesulfonyl-ethyl)-24{ N NxO~  isopropyl ester
thoxy-pyridin-3-ylamino]-3- N~ | N - O methoxy-pyridin-4-yloxy}
-piperidine-
10 Q.0 0 J\ 4-{6-(4-Methanesulfonyl-2-methoxy-
P /O phenylamino)-5-methoxy-pyrimidin-4-
ﬁ/K;/I\O yloxy]-piperidine-1-carboxylic acid
Ohie OMe : .
isopropy! ester
11 o 4-{5-Methoxy-6-[6-(2-methoxy-
MeC P NTXN )L J\ ‘s .
T l I /O\i 0 ethyl)-2-methyl-pyridin-3-ylamino]-
o
N g’l\;)\o - pyrimidin-4-yloxy }-piperidine-1-
oM
© carboxylic acid isopropy! ester
12 Q0 i * 4-{2-{6~(2-Methanesulfonyl-ethyl)-2-
-8 = N7 R N7 o . .
! | i methoxy-pyridin-3-ylamino}-3-
/
3 ﬁ o methoxy-pyridin-4-yloxy}-piperidine-
OMe OMe . ‘o
1-carboxylic acid isopropyl ester
13 Q.0 j\ /k 4-{2-[6-(2-Methanesulfonyl-ethyl)-2-
- 8 = N N N 0 . gs f
! l E methyl-pyridin-3-ylamino]-3-
/
3 N o methoxy-pyridin-4-yloxy }-piperidine-
OMe
1-carboxylic acid isopropyl ester
14 4-{2-[6-(2-Hydroxy-ethyl)-2-methyl-

0
HO & N NJLC;’k
seeve
H CMe

pyridin-3-ylamino]-3-methoxy-
pyridin-4-yloxy}-piperidine-1-

carboxylic acid isopropyl ester




OMe H OMe 1-carboxylic acid isopropyl ester 13000
4-{2-[6-(2-Methanesulfonyl-ethyl)-2- N 0J~ methyl-pyridin-3-ylamino]-3-
N~ N / O H.methoxy-pyridin-4-yloxy}-piperidine- OMe 1-carboxylic acid
isopropyl ester 14 0 4-{2-[6-(2-Hydroxy-ethyl)-2-methyl- HO N

vridin-3-ylaming]-3-methoxy- N O N~ H 0 pyridin-4-yloxy}-piperidine-1-

No.

=

CmpddMe carboxylic ropyl ester 27 ¢
0.15=1 (R)-4- {5%%Q

Hydroxy-butyl)-2

mpd Stru

re C ical Name
i HO / N N emaczﬁ?\?name

15

athoya—nvrid vdamiinele e Nl derdd )
rl'U/\y_Pyllulll uylu.lllllluj J NTOUTTT O

nethoxy-pyridin-4-yloxy}-piperidine- OMe
oprapy! ester 16 0 4-{2-[2-Fluorp-4-(2-h
heoi meNioxy-py, idimy4

acid FH O t10 0 4K
O\(N%NO phégoxy-ethyl)-phenyI5F
pyridin-4-yloxy}-piperidine-I- F H OR carb

I'C(

tTa':)'

°

H OMe 1-carboxylic acid
ydreytethbx(Hdrneghutyly-2-
0 YHQEWR@FH!H@ yﬁaﬁﬁsyﬁyﬂc

SEOCE L Moot

oxy}- peri me—

oxyllccaiémi}é@@mbypel%ﬂ ester

16 | JOL J\ 4-{2-[2-Fluoro-4-(2-hydroxy-ethoxy)-
Q
J/ N : /@ o phenylamino}-3-methoxy-pyridin-4-
HO N O yloxy}-piperidine-1-carboxylic acid
F OMe ,
isopropyl ester
17 1% 4-{3-BEthoxy-2-[2-fluoro-4-(2-
HO, o N BN A { v e
HO™ \/\Q /@\ ' /O phosphonooxy-ethyl)-phenylamino]-
! 3 I © pyridin-4-yloxy}-piperidine-1-
carboxylic acid isopropy} ester
18 0.0 o 4-3-Methoxy-2-(2-methoxy-4-
KX \ A A | Fethow |
N Q Q © propionylsulfamoyl-phenylamino)-
P
N © idin-4-yloxy]-piperidine-1-
Sve B Owe pyridin-4-yloxy]-pip
carboxylic acid isopropyl ester
19 e Q (5)-4-{6-[6-(2-Methanesulfonyl-
-5 # NN NJJ\O : din-3-viami
! | J\//’l\ ethyl)-2-methyl-pyridin-3-ylamino]-5-
\ . - -
ﬁ Obte o methoxy-pyrimidin-4-yloxy} -
piperidine-1-carboxylic acid 1-
cyclopropyl-ethyl ester
20 3 0 J\ 4-[2-(2,5-Difluoro-4-propoxy-
O NS N henylamino)-3-meth idin-4
P 7 phenylamino)-3-methoxy-pyridin-4~
i o yloxy]-piperidine-1-carboxylic acid
F Onie

isopropyl ester




18 0 0"O 0 4 [3-Methoxy-2-(2-methoxy 4-
propionylsulfamoyl-phenylamino) N'O pyr
OMe carboxylic acid isopropyl ester 19 0
(S)-4-{6-[6-(2-Methanesulfonyl- ~S / N-N

~H'S NI'N
idin-4-yloxy]-piperidine-lI- OMe
0O0r

ONo

ethyl)-2-methyl-pyridin-3-ylamino]-28 N~ N 1'00 H

Cmpd

Nao,

NetnoxXy-pyrimidin-Z-yloxy}- OM€ piperidi
yclopropyl-ethyl Estetu®d F 0 4-[2-(2,5-D
henylamino)-3-methoxy-pyridin-4- H O |

ne-1-carboxylic acid 1-
fluoro-4-pfdpoyel Naweo CNxO
loxy]-piperidine-I-carboxylic acid

21

H OMe isopropyl ester 28 Cmpd Struct

C

F

GSG05 (2-Fluoro-4-methauesyHonyi-phg
1-[1¥-isppropyl-iL, 2,410 digltl%%§ 0

HH oM idin&-?l -aﬁ?Z , OMe

(3 -

P

A

{

P-Fluoro¥#-mg esatfonyl-phenyl)- 0 G
{8-methoxy-4-[1-(isethoxy- -N ~ N I N G
yrimidin-2-yl)-piperidin-4-yloxy]- F H OM

ure Chemical Name No. 21

rtl)?_l)F 1&&‘«}%%%113'1133ulfognyl—p%[lﬁny.i)-
gl Uiy e

ros-piperidin-4-yloxy]-3-methoxy-
) pyridin-2-yl}-amine
e pyridin-2-yl}-amine 23 0

AL

22

(o I (2 F ENWP1 AV Y I N NULLW A
& V(&7 CYCITUUTUPUAYCNYyT)= 2= 7T T'TN =)

methyl-pyridin-3-ylamino]-3- /O H 0 E)n“%h(

QMe o ij/
¢ | s
OO

N 0
F H OMe

N
Xy-pyridin-4-yloxy)-piperidine-
R ()fg—g?:mro-di-methanesulfonyi-phenyl)—

{3-methoxy-4-[1-(5-methoxy-
pyrimidin-2-yi)-piperidin-4-yloxy]-
pyridin-2-y1}-amine

23 . /?L /L 4-{2-[6-(2-Cyclopropoxy-ethyl)-2-
[ N/ NS O o methyl-pyridin-3-ylamino]-3-
v/ N ﬁ # >0 methoxy-pyridin-4-yloxy}-piperidine-
OMe . -
: i-carboxylic acid isopropyl ester
24 Q.0 j)\ /[\ 4-16-(2-Fluoro-4-methanesulfonyl-
s
- !\ilA“N O 0 phenylamino)-5-methoxy-pyrimidin-4-
E)\])\O yloxy]-piperidine-1-carboxylic acid
F OMe .
isopropyl ester
25 0 4-[6-(4-Cyano-2-fluoro-phenylamino)-
NC e /Jk C b as
E\i N /O\! o) 5-methoxy-pyrimidin-4-yloxy}-
QA'[/I\O piperidine-1-carboxylic acid isopropyl
F OMe .
ester
26 Q, 4-[2-(2-Chloro-4-methanesulfonyl-

& i

° SN
NN 0
Ci H OMe

phenylamino)-5-fluoro-3-methoxy-
pyridin-4-yloxy]-piperidine-1-

carboxylic acid isopropyl ester




1-carboxylic acid isopropyl ester 24000
4-[6-(2-Fluoro-4-methanesulfonyl- is N%N F N)LO
phenylamino)-5-methoxy-pyrimidin-4- H O yloxy]-piperidine-I-carboxylic
acid F H OMe isopropyl ester 25 94-[6-(4-Cyano-2-f|uoro-phenylamino)-
NC N -N CN 0 5-methoxy-pyrimidin-4-yloxy) N O piperidine-I-carboxylic

Cmpdgcid isopropyl F H OMe ester 26t, F 0 Chemi
No. 4-[2-(2-Chloro-4-mEti&ffesulfonyl- \N N ¢ emical Name

dhenvdamino)-5-flyoro-3-methoxy. .= 4 nvridin=-4=-vioxvl-nineridine-l CI H
HeRye N0 )-o-HUOK MethoXyt=—4-Pyriain=4d=y \=pU

D

[on

DMe carboxylic acid isopropyl ester 29 Cmpd Structure Chemical Name

lo. 27 4-{6-[6-(2-Hydroxy-ethyl)ﬁ;gg:y - G- HY ffoxy-iytyD)-2-Mdéhy]-
. ity

H& - inol+5<theth - vl 1 iperidi H ]
Zrbmq gunoys” et -yiopksiPeg e MG

27

-[3-Ethoxy-p-(4+me en%sulfonyl-z- N N|o~ Pyrimidin-4-yloxy}-piperidine-1-

hethoxy-phenylamino)-pyridin-4- NO yloxy]-piagrectiie-baid lamaopid exoiel
DMe H OEt isopropyl ester 29 F 0 4-[2-(5-Fluoro-2-methyl-4-propoxy- niO

henylamino)-3-methoxy-pyridin-4- \ HO yloxy]-piperidine-I-carboxylic acid
Meq o o 4-[3-Ethoxy-2-(4-methanesulfonyl-2-
A4 L /k [ y-2 y

[
-~ \Q\ D /O\E O methoxy-phenylamino)-pyridin-4-
P
ﬁ 0 yloxy]-piperidine-1-carboxylic acid
OMe OEt

isopropyl ester

Q.03 . 5O O =

N
[~

| phenylamino)-3-methoxy-pyridin-4-

29 F Jol\ J\ 4-[2-(5-Fluoro-2-methyl-4-propoxy-
/\,OQ ;\; = NT O

e
N o yloxy]-piperidine-1-carboxylic acid
oM
e isopropyl ester
30 O‘\S,P j}\ J\ 4—{6-[6—(2-Methaneéu1fony1»ethyl)—2~
- Z | ?‘}/{\'N J/\\)N O methyl-pyridin-3-ylamino]-5-
N
N 7o methoxy-pyrimidin-4-yloxy}-
oM
¢ piperidine-1-carboxylic acid isopropyl
ester
31 ﬁ /IC])\ /L 4-{5-Methoxy-6-[6-(2-methoxy-~
MeO” TN NTSN N0 ethylamino)-2-methyl-pyridin-3-
Na. N I e o . T
A | ylamino]-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl
ester
32 1 Q0 j)\ k 4-{2-{6~(2-Methanesulfonyl-ethyl)-2-
S .
- ~ ] f‘f oS O o methyl-pyridin-3-ylamino]-3-
N 2 '
Y H 0 methoxy-pyridin-4-yloxy} -piperidine-
OMe

1-carboxylic acid isopropyl ester




isopropyl. ester 30 0"0 0 4-{6-[6-(2-Methanesulfonyl- ethyl) -2-is/ NON ~N

O methyl-pyridin-3-ylamino]-5 N NO meth

oxy-pyrimidin 4- yloxy} OMe

piperidine-l-carboxylic acid isopropyl ester 31 H O
4-{5-Methoxy-6-[6-(2-methoxy MeQg~N -TONON ~N O

ethylamino)-2-methyl-pyridin-3- N~ | NO

H ylamino]-pyrimidin-4-yloxy}-

CmpdQMe piperidine-I- %%rbgngllc acid isopropyl ester 3200 Q
No. 4-{2-[6-(2- Methan&&uf onyl-ethyl)-2 is methyl-pyridin- -ﬂammo‘]n% N~ N k
fo-H mofhnvyJH\yrldln /1_\1|n_vu1 plpe”dhlo OMe-1 r\arhnvullr\ acid—
isopropy! ester 30 Cmpd Structure Cherr ical Name No. 33 0SSO0
33 4- -[2- @7P|uoro 4- methanesulfoﬁrét 4-[2-(2-Fluoro-4-methanesulfonyi-
phenyfa xy ony] ;ﬂi&ﬁ&%ﬂﬁ?&@%&yﬁ@iﬂ-&f
H OH is é_ -(2-Chloro{4 5{) ? !\L %[;1
phenylamiro) oxy pyrldm -4-N O ylo y‘i’% p%??ﬂﬂlél-el'- e %4
Gl H OMe isopropyl ester 35 0 4-{6-[6-(2-Methanesulfoppbgtertery)-
34 1% 4-[2-(2-Chloro-4-propoxy-
0 A A
g '\{ o~ O O/l\ phenylamino)-3-methoxy-pyridin-4-
N 7 o yloxy]-piperidine-1-carboxylic acid
[4) ONie . :
isopropyl ester
35 4-{6-[6-(2-Methanesulfonyl-ethoxy)-
0 )L
\:, (\/ /l\ 2-methyl-pyridin-3-ylamino]-5-
N
3 methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl
ester
36 5)-4-{6-[6~(2-Hydroxy-propylamino)-
l\,N ~ ,ﬂ\ /L (S)-4-{ . v P p«:
N N Q 2-methyl-pyridin-3-ylamino]-5-
methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl
ester
37 4-{3-Methoxy-2-{2-methyl-6-(2-
| X .
/Q phosphonooxy-ethy)-pyridin-3-
O N
3 ylamino]-pyridin-4-yloxy} -piperidine-
1-carboxylic acid isopropyl ester
38 4-{6-[6-(3-Hydroxy-propyl)-2-methyl-

T

AW Iy
N N ﬁ/k()\o
OMe

pyridin-3-ylamino}-5-methoxy-
pyrimidin-4-yloxy}-piperidine-1-

carboxylic acid isopropy! ester




OO N 111, O S-~0/ N r N 2-methylPYridin-3-Ylamino]5 N~ N O OMe
methoxy-pyrimidin-4-yloxy}- H piperidine-I-carboxylic acid isopropyl ester
36 OH H (S)-4-{6-[6-(2-Hydroxy-propylamino) N N- N ‘N O
2-methyl-pyridin-3-ylamino]-5- Na N~0 H methoxy-pyrimidin-4-yloxy}-
OMe piperidine-l-carboxylic acid isopropyl ester 37 0

le’@f-(s Methoxy-2-[2 Ogn tu%/I -6-(2 N N O phosphonooxy- ethyl){gg;rldin-s- ?,,
No.O ,O NI/ lamino idif5™8x i eridine- HO' OH H OMe (Gepippipneyy p p
earbexvlic-acid |cnnrnn\ll ester.38 0 4- f -rﬁ ('2 Hydrm(y pmpyl)-Z-methVI-

.I. CUrouo I\y uuuuuu

I NON N O pyridin-3- ylamlno] -5- methoxy- HO N'~Ho
3% pyrimidin-4- yloxy} piperidine-I- -kf O ﬁwg\ rbosyiicMeisbisoplometpaten 3l

Cmpd Ro Ch\éﬁﬂwalgm Doson ] o
H g) xy -8 poNCI !\?I\CIJSS .Onooxy 'pr‘o?y}) pyridin-3
moﬁﬁhonooxy- rop$l)- L_dln -3- HO OMg ylari#BRpY Aty -

plperidine-l-carboxylic acid isopropy! estar piperidine-1-carboxylic acid isopropyl

ester

40 4-{6-[6-(2-Methanesulfonyl-

LA |
Q /O ethylamino)-2-methoxy-pyridin-3~
T,

;, Y ylamino}-5-methoxy-pyrimidin-4-

yloxy}-piperidine-1-carboxylic acid

isopropyl ester

41 4-{2-[6-(2-Methanesulfonyl-

JJ\ /l\
! /Q /O ethylamino)-2-methyl-pyridin-3-
=0
f, % ylamino)-3-methoxy-pyridin-4-

yloxy }-piperidine-1-carboxylic acid

isopropy! ester

42 4-(2-{6-[(2-Methanesulfonyl-ethyl)-

S
T )\:)\ /O methyl-amino]-2-methyl-pyridin-3-
g \\ b ylamino}-3—methoxy-pyridin~4—

yloxy)-piperidine-1-carboxylic acid

isopropyl ester

43 (S)y-4-{6-[6-(2-Methanesulfonyl-

Bt J\
\Q /O propylamine)-2-methyl-pyridin-3-
S

ylamino]-5-methoxy-pyrimidin-4-
yloxy}-piperidine-1-carboxylic acid

isopropy! ester




0 40 H 4- {6-[6 (2-Methanesulfonyl-rN /S N,.~N N Old
ethylamino)-2-methoxy-pyridin-3- N~N//OOoH )
ylamino]-5-methoxy-pyrimidin-4- 0 0 OMe OMe
yloxy}-piperidine-I-carboxylic acid isopropyl ester 41 N
4-{2-[6-(2-Methanesulfonyl- / N N g%thylamino)-Z-methyl-pyridin-3- ~Sf

Cmp
No. Y

~1 N (/0O o 0 H ylamino]-3-methoxy-py
oxy}-piperidine-PEafBBXylic acid isopro
4-(2-{6-[(2-Methanesulfonyl-ethyl)- r N ¢

idin-4- OMe

hyl ester 45-Rgpical Name

Q

Methyl-amino]-2-methyl-pyridin-3- INTS

amino}g3-methoxy-pyridin-4- 6020OMe vl
isopro N 43 |JB:(S)- Mﬂ

prop%/ InQ)- rigin-3- 0 0 N\ ~
ylamigo]-5- eth&&y- ré idin-4- O OMe Y
igopropyl ester 32 Cmpd Structure Chem
(R)-4-{6-[6-(2-Methanesulfonyl-

HO
DXY YRjpeficine: Ivearhexylissond

ong ?Lfgf?arr‘&’i'ﬁo')\wn?e%y'ﬁp%din-s-
loxsf3pisdricmdbreamysmifie-dcid
iIcaldNaMRpdNGind4 -thBoxylic acid

isopropyl ester

45 \S"C\ j’\ J\ 4-{2-[6~(3-Methanesulfonyl-
<Y N
S A O 0" pyrrolidin-1-yl)-2-methyl-pyridin-3-
N P .
N ﬁ o ylamino]-3-methoxy-pyridin-4-
OM
® yloxy}-piperidine-1-carboxylic acid
isopropyl ester
46 C o) /L 4-[2-(3-Methanesulfonyl-6'-methyl-
~g? N ) N /O(Lko 3.,4,5,6-tetrahydro-2H-
Oﬁ \O Na I P 31 1A _gt : .
ﬁ Ie} [1,2"Tbipyridinyl-5'-ylamino)-3
OMe methoxy-pyridin-4-yloxy]-piperidine-
1-carboxylic acid isopropyl ester
47 ] 9 4-[6-(6-Dimethylcarbamoylmethyl-2-
-~ N = N/\\.'N N)LO/J\ s g .
l ; methyl-pyridin-3-ylamino)-5-
O N
N ﬁ 7o methoxy-pyrimidin-4-yloxy]-
oM
e piperidine-1-carboxylic acid isopropyl
ester
43 Yy 4-{2-[6-(3-Methanesulfonyl-azetidin-
- O ‘g .
\C\N - NN N’Lo’l\ 1-y1)-2-methyi-pyridin-3-ylamino}-3-
N | | methoxy-pyridin-4-yloxy}-piperidine-
ﬁ © 1-carboxylic acid isopropyl ester




N NON N O propylamino)-2-methyl-pyridin-3- N ~ I N H O
ylamino]-5-methoxy-pyrimidin-4- O 0 OMe yloxy}-piperidine-l-carboxylic
acid isopropyl ester 45 0 4-{2-[6-(3-Methanesulfonyl- S irolidin-1- 12 meth
1ndin-3-00/INNOPY'Y)YPY1I1INNO
ylamino]-3-methoxy-pyridin-4- H oftfe yloxy}-piperidine-I-carboxylic acid

Cmp

No.

dgopropyl ester 46 0 4-[2-(3-Methanesulfd

%

4.5,6-tetrahydro>ZEFB* O N H / O [1,2]
ethox7'-PYr din-4-YloxY|-P'eridine i P

nyl-6'-methyl- N /TN NAo
bipyriduiyl #H#iNens- OMe
-carboxylic acid isopropyl ester

4i7 0 4-[6-(6-Dimethylcarbamoylmethyl-2 {(~N / NON oN O
49 eth;q[;pyridin-S-ylamino)-5_- 0 Ry | NOmethoxyrnysinpiginzd-yiosisfelvle
piperief arbq an pjrle ster 48 0,.P .
AL{2-[6-( hatlesdlifonyl-agetidin- S 0 mefhianesulfonyl-phenylamine)-
1tyl)-2-methylHyridin-Rylamino]-3- 'VN 01N ~naiding-yiegyl-giperidine-1 -
rmethoxy-g§/ridin-4-91%/}-piperid_ine- H OMe Odhrsarinadis asikbinopsRpY!
ester 33 Cmpd Structure Chemical Name :
50 W 0 /L 4-(6-{2-Fluoro-4-[(2-hydroxy-
N A
I I ’\{&N /Q‘] o ethylcarbamoyl)-methyt]-
HO N’J\I/'\O phenylamine}-5-methoxy-pyrimidin-
F o ome
4-yloxy)-piperidine-1-carboxylic acid
isopropyl ester
51 b O 4-{6-[6-(2-Methanesulfonyl-
' W N o JJ\
O=?/\/ - | ";AN O O/L ethylamino)-pyridin-3-ylamino]-5-
N P
S QJ\H\O methoxy-pyrimidin-4-yloxy}-
CM
¢ piperidine-1-carboxylic acid isopropyl
ester
52 Oli/ j’\ /L 4-{6-[2-Fluoro-4-(2-hydroxy-
]
I‘E&N /O‘ O ethylsulfanyl)-phenylamino]-5-
g)\‘/l\o methoxy-pyrimidin-4-yloxy}-
F OM
® piperidine-1-carboxylic acid isopropy!
ester
53 ), 0 i J\ 4-{2-[2-Fluoro-4-(2-phosphonooxy-
8
/r ‘\i o~ O 0 ethanesulfonyl)-phenylamino]-3- -
e
o N Q methoxy-pyridin-4-yloxy}-piperidine-
=0 F OMe e ea
HO™ 4y 1-carboxylic acid isopropyl ester




No. 49 Q"0 0 4-[3-Ethynyloxy-2-(2-fluoro-4- is N 'NO
methanesulfonyl-phenylamino)- N pyridin-4-yloxy]- plperldlne I-FHO

carboxylic acid isopropyl ester 50 H 0 4-(6-{2-Fluoro-4-[(2-hydroxy- N

~ /N N 0 ethylcarbamoyl)-methyl}

NII
o N o henYlamhio}5 methoxY

imidin- F H OMe P PYr_4-yloxy)-piperidine-1-carboxylic acid isopropyl

Cmpésgter 51 H 0 4-{6-%5
No. ethylamino)-pyridi

2-Methanesulfonyl- 0=S*_ N/ NON QN O
Snino]-5- NN /0

H methoxy SPAAHsAHNaIS | oxy)-

ester 52 OH 0

oMe piporirﬁnn l nnrhny\llm acid |qnnmn\/l

446-[2-Fluoro-4-(2- hydroxy ~S NON N ethylsuIfanyl)-phenylamino]-S- O
54 methB¥ y-gyrimidin--yloxy}- F H ppndﬁa@st((zanbm@di@@q'ﬁopyimno)_
isppfo 53@3@ 4-{2T (2-PhogRRenooXy EN
eth@mesulf ﬂ -3’ 0HO YRR ylamm
mlethoxy-pyridin-4+yloky}-piperidine- HO'H=0 F@M@B@@W%thld
isopropyl ester 34 Cmpd No Structure Chesipeaditamea ey R QHsbhiody1
44{6-[6-(2,3-Dihydroxy-propylamino)-
ester
55 Jk /L (S)-4-{6-[6-(2,3-Dihydroxy-
/O propylamino)-2-methyl-pyridin-3-
ylamino]-5-methoxy-pyrimidin-4-
yloxy}-piperidine-1-carboxylic acid
isopropyl ester
56 o} ,, 4-[2-(4-Ethanesulfonyl-2-fluoro-
r ‘Q )\"1 /O phenylamino)-3-methoxy-pyridin-4-
yloxy]-piperidine-1-carboxylic acid
sec-butyl ester
57 OH § 1 J\ 4-{2-[6-(2,3-Dihydroxy-propylamino)-
L N/ ] NE o~ N" O 4-methyl-pyridin-3-ylamino]-3-
2
s El I 0 methoxy-pyridin-4-yloxy}-piperidine-
OMe ‘
1-carboxylic acid isopropyl ester
58 ] i /J\ 4-{2-{6-(2-Hydroxy-ethylsulfany])-
= N N N O T .
[ l pyridin-3-ylamino}-3-methoxy-
HO N\ N / O . " - Kl .
nol pyridin-4-yloxy}-piperidine-1-
<]
carboxylic acid isopropyl ester
59 O\\S,,O 1 J\ 4-{2-{2-Fluoro-4-(2-hydroxy-
I ‘\; o O 0 ethanesulfonyl)-phenylamino]-3-
HO N o methoxy-pyridin-4-yloxy) -piperidi
Iy L xy-pyridin-4-yloxy}-piperidine-
1-carboxylic acid isopropyl ester




~NON N O 2-methyl y] -pyridin-3- lamino -5- OH N~ H
methoxy-pyrimidin 4-yloxy}- OMe piperidine- | -carboxylic acid |sopropyl

ester 55 OH H 0 (5)-4-{6-[6-(2,3-Dihydroxy ry-~,

N N_N ~NxO~OH N N

propylamino)-2-methyl-pyridin-3- f:“O5 H ylamino]-5-methoxy-pyrimidin-4-
OMe yloxy}-piperidine-1-carboxylicacid isopropyl ester 56 OSO x O'l

Cmpdl[2-(4-Ethanesulfonyl-2-tfluoro TN 11 O
No. Phenylamino)-3-m
e_sec-butyl ester 57 OH H 0 4-{2-[6-(2,

pyridin-4- F N vyl

bxy]-piperi@kmic@bh*bmwlic acid

3-Dihydroxy-propylamino)- N

4imethyl-pyridin-3-ylamino]-3- OH N N\' N O" H OMe

60 ethoxy pyridin-4-yloxy}- plpendmle 1 carboxyAquaquzlmggyle%tgr) 28
g4 dro yIS LIJJ\
D) r|d| ifo]-3 O HOO @ Me p‘W A RSB SRt -1
carﬁ8xyllc acld |sﬁ)pr ‘éster 59 0s0 0 4i{m¢thdxfrrpyodin{PshyxippipefidDin-
~0 ethanesulfonyl)- p fylamino]-3- HOfNO 1-carboxylic acid isopropyl ester
methoxy-pyridin-4-yloxy}-piperidine- F OMe 1-carboxylic acid iSopfopyl
ester 35 Cmpd No. Chemical Name
61 0 4-{6-[6-(2-Hydroxy-ethoxy)-2-
ONZ NN NJ\O 41 :
/r l I methyl-pyridin-3-ylamino]-5-
HO Na /’\/(’k
N ! 0 methoxy-pyrimidin-4-yloxy}-
Me
piperidine-1-carboxylic acid isopropyl
ester
62 JL /L 4-{3-Methoxy-2-[2-methyl-6-(2-
! /O phosphonooxy-ethoxy)-pyridin-3-
3 ylamino]-pyridin-4-yloxy}-piperidine-
I-carboxylic acid isopropyl ester
63 i /L 4-{5-Methoxy-6-[2-methy}-6-(2-
/**‘N N~ O idi
J/ { phosphonooxy-ethoxy)-pyridin-3-
/
Y T 0 ylamino]-pyrimidin-4-yloxy}-
]
o % OH piperidine-1-carboxylic acid isopropyl
ester
64 )L /k 4-{2-[6-(3-Hydroxy-propoxy)-2-
\/r /O methyl-pyridin-3-ylamino]-3-
HO Ny gy
methoxy-pyridin-4-yloxy}-piperidine-
I-carboxylic acid isopropyl ester
65 4-{6-[6-(3-Hydroxy-propoxy)-2-

Q J\
\/FO 3 QJLO
HO N ﬁ)\/’\o
OMe

methyl-pyridin-3-ylamino}-5-
methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl

ester




. 60 O 4-{2-[6-(2-Hydroxy-ethoxy)-2- O N OAO0
methyl-pyridin-3-ylamino]-3- 1 HO N H OMe O
methoxy-pyridin-4-yloxy}-piperidine- 1-carboxylic acid isopropyl ester 61 0
4-{6-[6-(2-Hydroxy-ethoxy)-2 O | N ~NAO met yl-pyridin-3-ylamino]-5-
HOJ N N 0 methoxy-pyrimidin-4-yloxy}- OMe piperidine-I-carboxylic acid

Cmpdsppropyl ester 62 0 4-{3-Methoxy-2-[2-methyl-6-(2 10 / N NO J
No. phosphonooxy-etht&fFpyridin-3- Ny I N Chemical Name
ylamino]-pyridin-4-yloxyl-piperidine-HQ"R=0 H OMe OH 1-carboxylic
acid isopropyl ester 63 0 4- {5 Methoxy 64[2-methyl-6-(2- /O / NON N
66 phosphonoox -ethoxy)-pyridin-3- 9 1’J\ memwﬂﬁﬁb@wimidiéﬁﬂdsdqu}
- HO3BHO e-l-ca Acigisopropy]. est W
{2 roxy @mxo methg pgrld8 Jyﬁ E?ﬁ B3
NI (N i methoxy-pyritiin dmygloxy}-piperidiret eyNelmed Pe"dme‘
isopropyl ester 65 0 4-{6-[6-(3-Hydroxy- propdxgerﬂyxﬁzéx@ﬂhﬂ iMsEbpy ester
I ethyi-pylidil|-3-yian|i||u]-5 HOF-N N)LG 1 Iculu ullldlll 46
67 \N )k J\ 4-{5-Methoxy-6-[2-methyl-6-(3-
o\ O Q phosphonooxy-propoxy)-pyridin-3-
ylamino]-pyrimidin-4-yloxy}-
piperidine-1-~carboxylic acid isopropyl
ester
68 Qgp ,IL J\ 4-[3-Methoxy-2-(2-methoxy-4-
HaN” \Q\ J'\/;L /O sulfamoyl-phenylamino)-pyridin-4-
=
N C yloxyl-piperidine-1-carboxylic acid
OMe OMe \ B
isopropyl ester
69 j\ /L 4-{2-[2-Fluoro-4-(3-phosphonooxy-
¢ NS N° O ropyl)-phenylamino}-3-methoxy-
Ho-h A propyl)-pheny Xy
Hd nd. '4’” _ . L i
Lo dcH, pyridin-4-yloxy}-piperidine-1
carboxylic acid isopropyl ester
70 o j\ J\ 4-{2-[6-(2-Hydroxy-ethyl)-2-methy]-
N/ i J“Q O o pyridin-3-ylamino]-3-methoxy-
7
YN T 0 pyridin-4-yloxy}-piperidine-1-
* carboxylic acid isopropy! ester
71 4-{3-Methoxy-2-{2-methyl-6-(2-
LA e e
Ho 9H /O phosphonooxy-ethyl)-pyridin-3-
OCH ylamino]-pyridin-4-yloxy}-piperidine-
? I-carboxylic acid isopropyl ester




H OMe xy-pyr Y xy}- piperidine-1-carboxylic acid isopropyl ester 36
Cmpd Structure Chemical Name No. 66 0 4-{3-Methoxy-2-[2-methyl-6-(3-
H HOoso N ~Nx0 phosphonooxy-propoxy)-pyridin-3- 1q, N H OMe O
ylamino]-pyridin-4-yloxy}- plperldlne 1-carboxylic acid isopropyl ester 67 0
4-{5-Methoxy-6-[2-methyl-6-(3- O ¥NIN 'xo

Cmpphhosphonooxy-propoXxy)-pyridin-3 ylaminal-pyrimidin-2-yfoxy}-ttoo+H
No.OVe ea piperidine-$tegtexylic acid isopropyl ester ERéiRLName
‘443-Methoxy-2-(2-methoxy-4 H2N-S \ | N)N~0
sulfamoyl-phenylamino)-pyridin-4- N"0 yloxy]-piperidine-I-carboxylic acid
72 OMe OMe isopropy! ester 69 0 4- {23[2- lu F)ﬁoliﬁ# ?ﬁ%ﬁm QXYs HO-x 1
N|%g -ph m|n ¢ (?Ig) pyY) “micthy!
pyridin-4-ylo er ldl arboxy c aq |d |S@6P%‘B§>?1 -plapeipgiggnethoxy-
442-[6-(2-Hydr xy{t{a th ) Snethyl- HO /N Nx@ynﬂm-zs-yioxy}-pxpendme 1-
pyridin-3-ylamino]-3- m& xy- NyIH"/0 pyrldégrgfoyﬁﬂx%lgl gll Sl
QCHS3 carboxylic acid isopropyl ester 71 p 4-{3-Methoxy-2-[2 {9 ; gf’hyf %r 2-
00 N ~NAO phosphonooxy-ethyl)-pyridint3- N O
73 | JOJ\ /L 4-{3-Methoxy-2-[2-methyl-6-(3-
o & NT NT O T
HO~f N J P phosphonooxy-propyl)-pyridin-3-
MG © N OCHSO ylamino]-pyridin-4-yloxy}-piperidine-
L-carboxylic acid isopropy! ester
74 E 0 4-[6-(2,5-Difluoro-4-propo
0 NN NJ\O/I\ . P p Xy
P phenylamino)-5-methoxy-pyrimidin-4-
ﬁ/k[)\o yloxy]-piperidine-1-carboxylic acid
F CMe .
isopropyl ester
75 F 0 4-[6-(4-Ethoxy-2,5-difluoro-
\~/O N/‘\'N N)kD/l\ }] 1 . T
)'\fl\ phenylamino)-5-methoxy-pyrimidin-4-
N o yloxy]-piperidine-1-carboxylic acid
F OMe
isopropyl ester
76 P 9 4-[6-(2-Fluoro-4-methanesulfonyl-
Q P> phenoxy)-5-methoxy-pyrimidin-4-
o o yloxy]-piperidine-1-carboxylic acid
F OMe :
isopropyl ester
77 WO Q J\ 4-[2-(2-Fluoro-4-methanesulfonyl-
-3 NS NJ\O ; idi
\Q\ P /O phenylamino)-3-methoxy-pyridin-4-
I N OCHao yloxy]-piperidine-1-carboxylic acid
isopropyl ester




H OCH ylamino]-pyridin-4-yloxy}-piperidine- 3 1-carboxylic acid isopropyl
ester 37 Cmpd No Structure Chemical Name No. 72 0
4-{2-[6-(3-Hydroxy-propyl)-2-methyl- HON N O N ~
pyridin-3-ylamino]-3-methoxy- H O 1’ pyridin-4-yloxy}-piperidine-I-0 OCH3
carboxylic acid isopropyl ester 73%?4-{3-Methoxy-2-[2-methy|-6-(3- ON

Cmpadx|

No.

F:

q

O hos honooxY-Pro 1 ridin-3 HO-P. N (|
imino ridin-4 to i :HocH3Y ] PY

NP PPY)PYHo OHO

Y XY} P P “hssBidsbRpme acid

78

P

opropyl ester 74 F 0 4-[6-(2,5:-Difluoro-
henylamino)-5-methoxy-pyrimidin-4- H

acid F Olje isopropyl ester 75 F 04-[G-(4
'O\ i

Ino)sp<gtho

oxy]-piperigling:1-ciirboiylig acil F OM¢
-[6-(2-Fluoro 4-nfbthanestdifonyl- N ~NA
methoxy-pyrimidin-4- Q?'@Pyloxy]-piperidir
opropyl ester 77 O"O 0 | 4-[2-(2-Fluoro-

-propoxy- NiQ I N ~N ~N)LO

D yloxy]-piperidine-I-carboxylic
EBHH%W&M&@E@W%N&M
3 isof)xr%%%g%rtig}n?%y& gigel-s-

D hereptqxyy)yrimidin-4-yloxy}-
GripeadRRX e BGIiFaéiMR propy

4-methanesu|fon%ll- is
esler

79 JOL J\ 4-{6-[6-(2-Hydroxy-ethylsulfanyl)-2-
HO N5 | *\{/‘\\N O 0 methyl-pyridin-3-ylamino]-5-
NS ﬁﬁi:ﬁo methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl
ester
80 )OL /k 4-{6-{6-(2-Hydroxy-ethylsulfanyl)-
/r S@ f\i&N O 0 pyridin-3-ylamino]-5-methoxy-
HO N ﬁ)\/LO pyrimidin-4-yloxy}-piperidine-1-
OCHs carboxylic acid isopropyl ester
81 u ,IOL /k 4-{6-[6<2-Methanesulfonyl-
o N N/ ] Nl/iN N 70 ethylamino)-2-methyl-pyridin-3-
0'—-&'; 3 N T o ylamino]-5-methoxy-pyrimidin-4-
® yloxy}-piperidine-1-carboxylic acid
isopropyl ester
82 j’\ /k 4-{2-{2-Fluoro-4-(2-methoxy-ethoxy)-
/r O\Q\ Ni = N" "0 phenylamino]-3-methoxy-pyridin-4-
0 N o yloxy}-piperidine-1-carboxylic acid
l Fo" ocH, .
isopropyl ester
83 JOL J\ 4-[6-(2,6-Dimethyl-pyridin-3-
Ny NN N"o ylamino)-5-methoxy-pyrimidin-4-
N a \C)Me 0 yloxy]-piperidine-1-carboxylic acid

isopropyl ester




0 J~ PhenYlamino)-3-methoxY-PYridin-4- F H OCH3
yloxy]-piperidine-I-carboxylic acid 3 isopropyl ester 38 Cmpd Structure
Chemical Name No. 78 H 0 | 4-{6-[6-(2-Hydroxy-etliylamino)-2- HO~'N /

NON N~O0 methyl-pyridin-3-ylamin(3
H QCH3 piperidine-l-carboxylic aci

-5- N\ ( 0 methoxy-pyrimidin-4-yloxy}
isopropyl ester 79

Cmpdy1(6-[6-(2-Hydroxyzethylsulfanyl)-2 HO~~$ N 0

No. methyl-pyridin-3-y amii 5f5 N~

sineridine-l-e narhnvulm acid |ennrnn\/| estd

NOH OC

H3 methong‘bﬁ%iﬁﬂiaﬁﬂ’-’&-ylaxy}-

80 |

mamnTe

446-[6-(2-Hydroxy- ethylsulfanyl) S N- N

84 pyridif#ylamino]-5-methoxy- H

CN O

PGVt GHipH B SR

3 Rl
oxy Pipadiaifelpedrpesifnetid

»ethox;a-iﬁﬁ}ox)é)md()s\ab&byil\d%&

_yIU)\_Y) plpCIlunlc | cat bU/\_yll\.,

(2,6-Dimethyl-pyridin-3-

4-[6-(6-Methanesulfonyl-4-methyl-
pyridin-3-ylamino)-5-methoxy-
pyrimidin-4-yloxy]-piperidine-1-

carboxylic acid isopropyl ester

4-[5-Methoxy-6-(2-methyl-6-
propylsulfanyl-pyridin-3-ylamino)-
pyrimidin-4-yloxy)-piperidine-1-

carboxylic acid isopropyl ester

4-{5-Methoxy-6-[2-methyl-6-

(propane-1-sulfonyl)-pyridin-3-

ylamino}-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl

ester

4-[6-(6-Ethylsulfanyl-2-methyl-
pyridin-3-ylamino)-5-methoxy-
pyrimidin-4-yloxy]-piperidine-1-

carboxylic acid isopropyl ester

CH3t yllcmﬁtmso i ester~81
NfN N O pyridin-3 0
ylamino]-5-metHox ﬂgl’lmldln -4- OCH3yl
isopropyl ester 82 0 4-{2-[2-Fluoro-4-(2-m
phenylamino]-3-methoxy-pyridim=-4=-6-N-6

" acid 5\\5 OCH3 isopropyl ester083 0 4-[6-
gedeven
86 0
8 N NN NJ\OJ\
!
r];\” L
H CMe
87 Q0 0 J\
SN NN o
|
N A SN0
A OMe
&8 0
SN NN NJ\OJ\
i
N._~ N/l\‘/,\o .
H' Ome
89 0, 0
Y
R e N’u\o/k
I
N S0
H OMe

4-[6-(6-Ethanesulfonyl-2-methyl-
pyridin-3-ylamino)-5-methoxy-

pyrimidin-4-yloxy]-piperidine-1-
carboxylic acid isopropy! ester




N"N QN O ylamino)-5-methoxy-pyrimidin-
yloxy]-piperidine-I-carboxylic acid OMe is
Structure Chemical Name No. 84 0"o X

4-[6-(6-Methanesulfonyl-2-methyl-

4-NN~"O
opropyl ester 39 Cmpd No

~SN\A\NONO
6yrlm|d|n 4-yloxy)-piperidine-I- - OMe e

pyridin-3-ylamino)-5-methoxy N o
Cmpe&arboxylic acid isopropyl ester 850" 00 | ‘

No. 4{6-(6-MethanesuifBtiHia-methyl- ~S NN|ON 0 Chemical Name
pyridin=3-ylamina)-5-methoxy- N/ NQ T pyrimidin-4-yloxy] -piperidine-1 - H
OMe carboxylic acid isopropyl ester 86 0{4-[5-Methoxy-6-(2-methyl-6-

90 ~+S\ N - ~N 0 propylsulfanyl-pyri ylann|nm)[ci\lcﬁ-@sopropyisulfanyl—2~methy1»
s) nmlfh d-Hgxy]pieyidine @ baxylic accf:i |§o ester, 87 00
04-{5Me k-6 Rmbthyk6- -5 NON N 0 RO
(propane -I-s[ilfollyl)- g_&’ln-& N/ N OMe D ylarsmistinprientminesiig I--
piperidine-I-carboxylic acid isopropyl estgr 88 &urboxylic acid isopropy! ester
{6=(6-Ethytstitfanyt-2=methy=—SN-\N-GN-0
pyridin- BA/Iamlno) -5-methoxy- N ° o pyrimidin-4-yloxy]-piperidine-|-

91 A ,ll\ 4-{5-Methoxy-6-[2-methyl-6-

\i/ N/ N /O (propane-2-sulfonyl)-pyridin-3-
ylamino]-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl
ester
92 \\S//O )J\ )\ 4-{6-[6-(2-Hydroxy-ethanesulfonyl)-
/r NI = ! /O 2-methyl-pyridin-3-ylamino]-5-
HO 7 m/vo methoxy-pyrimidin-4-yloxy}-
OMe ' T .
piperidine-1-carboxylic acid isopropyl
| ester
03 \\ P j\ * 4-[5-Hydroxy-6-{6-methanesulfonyl-
N 0 2-methyl-pyridin-3-ylamino)-
N
7 pyrimidin-4-yloxy]-piperidine-1-
carboxylic acid isopropyl ester
94 \\ fe i J\ 4-[5-Ethoxy-6-(6-methanesulfonyl-2-
/\
N* N 0 methyl-pyridin-3-ylamino)-pyrimidin-
N .
7 \ 4-yloxy]-piperidine-1-carboxylic acid
0
isopropyl ester
95 \\ 4, /u\ J\ 4-15-Isopropoxy-G-{(6-
N N /O methanesulfonyl-2-methyl-pyridin-3-
N Z
ylamino)-pyrimidin-4-yloxy]-
piperidine-1-carboxylic acid isopropyl
ester




OMe carboxylic acid isopropyl ester 89000
4-[6-(6-Ethanesulfonyl-2-methyl- | NON CN O
pyridin-3-ylamino)-5-methoxy- N / N \ I O H pyrimidin-4-yloxy]-piperidine-I-
OMe carboxylic acid isopropyl estef;40 Cmpd Structure Chemical Name
No. 0 90 ~S N ~N 0 4-[6-(6-Isopropylsulfanyl-2-methyl-

' Cmpdplyridin-3-ylamino)-5-methoxy- N H\ "0 pyfimidin4-yl %;Pi ridine-1- OMe
carboxylic acid is6BFSpYF ester 91 0"0 0 4- 5-Metho(>%<?3§/¥ - -yg%%llﬁ NN N
No
_ (propane-2-sulfonyl)-pyridin-3- HO N-OM i imidi
piperidine-I-carboxylic acid isopropyl ester 92 O0 0
96 4L{6-E§-,§2-Hydroxy-ethanesulfogyl)-iSI NON4N&e 6-Methanesulfonyl-2-methyl-
2rmeyipyadinggyiamineTSet FNY N methaRuUimiing3/puos)
QMe pipgridihe-lcathoxydic.acid isopropyl ester 83 9010 i eridine.1-
4}[5-Hydroky-8Y(6-tetffanesulfonyl 7S NON &ygmidin-4-yloxy]-piperidine-
2rmethyl-pyridi n-3-ym0)- carboxylic acid isopropyl ester
97 o0 o /(/ 4-J6-(6-Methanesulfonyl-2-methyl-
Y
/\Sj i N NPN O’u\o pyridin-3-ylamino)-5-methoxy-
\l\@\“)\\)\o pyrimidin-4-yloxy)-piperidine-1-
" ocH, carboxylic acid 1-ethyl-propyl ester
G JE-( G- iy -
08 9 SIIO 1 )\/ 4-[6-(6 Methanesuifonyl 2-methyl
IS N”“;ﬂ O o pyridin-3-ylamino)-5-methoxy-
N ﬁ)\(ko pyrimidin-4-yloxy]-piperidine-1-
OCHs carboxylic acid sec-buty] ester
99 o 4-[6-(6-Cyano-4-methyl-pyridin-3-
NC N_\ £~ /lL J\ . . aqe
[ N E‘l N" 0 ylamino)-5-methoxy-pyrimidin-4-
7NN o yloxy]-piperidine-1-carboxylic acid
M Ome ,
isopropyl ester
100 ' i /L 4-{6-(6-Hydroxymethyl-4-methyl-
HO , NS Nf"sﬂ O o pyridin-3-ylamino)-5-methoxy-
7 H’l\\\])\o pyrimidin-4-yloxy]-piperidine-1-
OMe carboxylic acid isopropy} ester
101 QP {6-[1-(3-Isopropyl-]1,2,4Joxadiazol-5-
8 .
s NA{" yD)-piperidin-4-yloxy]-5-methoxy-
N
Y ONTY o pyrimidin-4-y1}~(6-methanesulfony!-
Olte NYN 2-methyl-pyridin-3-yI)-amine
#
O~-N
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N NO H pyrimidin-4-yloxy]-piperidine-I- OH carboxylic acid isopropyl ester
94 0 0 0 4-[5-Ethoxy-6-(6-methanesulfonyl-2- is NON N O
methyl-pyridin-3-ylamino)-pyrimidin- N / HO 4-yloxy]-piperidine-| carboxylic

acid O,,,~

isopropyl ester 95 00 0 4-[5-Isopropoxy-6-(6- N ‘N ‘N NxOJ~

methanesulfonyl-2-methyl- pyrldln-é- NNOHT

Cmpdy[amino)-pyrimidin-4-yloxy[- O\r piperiding

" 4t[6-(6-Methanesulfonyl-2-methyl- is NON

ester41 Cmpd S & Chemical Name

-l-carboxylic acid isopropyl
b No. 96 %C%}x@mlcalNa%e Py
~N

102 carbooxydjc acid isopropyl ester iﬂ?

pyridin-3-ylamino)-5-propoxy- N /H 1O py
4:[6-(6

le-
pyridin-3 mM xyd N N pyrimi
QCH3 carh xy[]ic agid Pethyl -propyl ester
41[6-(6-Met anesulf I 2-methyl- is NON
pyridin-3-ylamino)-5-methoxy- N/ N 0 pyr
QCHS3 carboxylic acid sec-butyl ester 99

rimidin-4-yloxy]-piperidine-|
4-[6-(6-Methanesulfonyl-2,4-

Jlln-zfgnfoxg)/’ f:h)lglrlle3 Aaeipe)-5-
98 @@hoxy~pyr1m1dm-4-yloxy]

Migeridine-1-carboxylic acid isopropyl
[;nldln-4-yloxy]-psl&erld|ne-I

Med | es
5 (N N7 O
LRV W

41[6-(6-Cyano-4-methyl-pyridin-3- NC N Ik
10338am|n )-5-methoxy-pyrimidin-4-cH

NON NO

yloxyknipgridingst-eashiessiio asithyi-

ethyl)-2-methyl-pyridin-3-ylamino}-5-
methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl

ester

Additionally, compounds of the present invention, including those illustrated in

TABLE A, encompass all pharmaceutically acceptable salts, solvates, and particularly

hydrates, thereof.

General Synthetic Methods

The de novo biosynthesis of pyrimidine nucleotides provides essential precursors for

multiple growth-related events in higher eukaryotes. Assembled from ATP, bicarbonate and
glutamine, the uracil and cytosine nucleotides are fuel for the synthesis of RNA, DNA,

phospholipids, UDP sugars and glycogen. Over the past 2 decades considerable progress has

been made in elucidating the mechanisms by which cellular pyrimidines are modulated to

meet the needs of the cell. These studies point to increasing evidence for cooperation

between key cell signaling pathways and basic elements of cellular metabolism, and suggest

that these events have the potential to determine distinct cellular fates, including growth,

differentiation and death,

As a result of their profound biological significance in higher eukaryotes and

utilization of the pyrimidine core in a number of marketed drugs (Scheme 1) and other

medicinally relevant compounds, pyrimidines and pyridines play pivotal roles as chemotypes

in drug discovery campaigns. As a direct consequence of this there is a wealth of scientific

literature describing synthetic construction, as well as chemical modification and elaboration

of these classes of heterocyles.
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100 0 4-[6-(6-Hydroxymethyl-4-methyl- HO [) NNON QNx0
pyridin-3-ylamino)-5-methoxy- HO pyrimidin-4-yloxy]-piperidine-I- OMe
carboxylic acid isopropyl ester 101 0 O
{6-[1-(3-Isopropyl-[1,2,4]oxadiazol-5- is N'N
yl)-piperidin-4-yloxy]-5-methoxy- N 1 H O
pyrimidin-4-yl}-(6smethanesulfcisfraB e NYN-~ t |
vI-pyridin- -yI) -amine O'N 42 Cmpd St icat™ame No.
nesulfonyl -2,4 s NON
5 N CJPN H methaseppyriidini -y oy]- OMe
piperidine-I- Barboxylchaud sopropyl ester 103 X |
4-{6-[6-(1- Methane nyI- -methyl O50 NON (3N O
ethyl)-2- methf/]lr pyrldlI'InTJO ylamlno]y5 NHA-}I %\‘n% amine {2]
methoxy-py timidin-4-yloxy}- OMe piperidine-I-

e Kddiionally co"—bli_%@ he present iqyention, including those
ill ted | E%jj,‘:"’ e ompags all phar I\hcallyacceptable salts,
solvates, ad particularly hyd%tes there Qéhem Methods

The de novo biosynthesis of pyrimidine nuc.leotldes ";browés

precursors for
buspirone [3] enazadrem [4]

rboxylic acid isopropy!

O

The novel substituted pyridine and pyrimidine derivatives of the current invention can
prepared according to a variety of synthetic manipulations, all of which would be familiar to
one skilled in the art of synthetic organic chemistry. Certain methods for the preparation’of
compounds of the present invention include, but are not limited to, those described in
Schemes 2-9 as set forth in this section of the specification.

Common dichloro-substituted intermediate 8, used as a starting point for the synthesis
of compounds of the present invention can be prepared as depicted in Scheme 2a. This is
accomplished in two steps from a di-C, s-alkylmalonate, one particularly usefnl di-Cy.¢-
alkylmalonate is diethyl malonate 5. CycIizatien to the 4,6-dikydroxypyrimidine 7 is
achieved by reacting § with formamidine in the presence of an alkali metal alkoxide, by
mixing the malonate and all or part of the formamidine with the alkoxide or with the alkoxide
and the rest of the formamide. Alternative reagents such as dimethyimalonate, sodium
methoxide, formamide, in low molecular weight alcoholic solvents, including methanol,
ethanol, 2-propanol and the like, may be utilized in the synthesis by heating at a temperature
range between about 80 to about 100°C for about 30 mins to about 90 mins followed by a
mineral acid work up. Preparation of dihydroxypyrimidines can also be achieved using
microorganisms such as Rhodococcus (see for reference WO97008152 Al).

One intermediate used in the preparation of compounds of the present invention is
Intermediate 8a. Chlorination of the 4 and 6 ring positions to produce Intermediate 8a maybe
carried out by reacting 7 with a chlorinating reagent, such as, phosgene, POCI; (for reference
see A. Gomtsyan et al., J. Med. Chem, 2002, 45, 3639-3648), thiony! chloride, oxalyl
chloride and by mixtures of the above reagents including PCly / POCl; at elevated reaction

temperatures. The preparation of Intermediate 8a is illustrated in Scheme 2a below:
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multiple growth-related events in higher eukaryotes. Assembled from ATP,
bicarbonate and glutamine, the uracil and cytosine nucleotides are fuel
for the synthesis of RNA, DNA, 10 phospholipids, UDP sugars and
glycogen. Over the past 2 decades considerable progress has been
: L .44 . o
made in elucidating the mechanisms by which cellular pyrimidines are
modulated to meet the needs Sihithmecell. These studies point to
increasing eviderariforsarperation between key cell signaling /p%athways
aRd bagic elemmex o cetiular etﬁlmsfrj&uand uggest that leseNavents
tentigl Ip fAgiErming disti fates; neludi I 5
Ediffe entia%%n anqcii' death. As a géult of heirkgr[b ound bi0|§é}lca| 4
signifitance in higher eukaryotes and fflization of the pyrimidiné{’tore in a
number of marketed drugs (Scheme 1)6and other medicinally refevant
PEOREMRNAS, pyrimidines and pyridines play pivotal roles as chemotypes
in ghug discover/);\!@figns. As a direct consequence of this there is a
—weaftth ofscientific 2Q-iterature describing synthetic construction, as well
as chemical rfibdifidatiorfand elaboration of these classes of heterocyles.
43 C1 Scheme 1 \A N~\~NO /N oN N " MeO / N~N H H Y OH aronixil
[1] thonzylamine (2PaN N4CH2 NIN-(N HO )I o/NN i 0 N H 4 buspirone [3]

enagadrenidinbhfd avel sulstiddacmyricna st Pysining detiyaties: of

. the current inyentjon can prepared according, tq.a variety of synthetic
m"eﬂ%lﬁﬂi&]ﬁ]é?fg’ﬁ ,aﬁlh%f \?/ﬁ?%‘g%%ﬁanﬁ}e A |e§£r1 %Be%g’ncems&?léap Mns art of
iltusgytethistRebrgadie dfiaaticrngf 2bteais redieat Yo dmveprdgrarabletsf Suitro-
pyriSRBRAUNESIOEIRE NIaSR T et nclidBic b iy enk limiedie, those

described in .Schemes 2-9.ag set,forth in this secti f the specification.
TR iR a?éh“f&? %@tﬁﬁllé@'i?ffgr ehiste ?ﬁggé%%%”s?’ér ﬁ%’point for
metliplgted nsiresiM S izarmethantts efvieqblesehmietheriidrmisarriédiiepared as
NucHEpiSiedubsRERGRe Rt isdsp Asmamanliahagd ipibuisiens fomdae
di-C#ﬁ;@lngmalon e, one %articlt#?tr%%gefu diéa%]&'e? %Q glléylmalonate is
InterReifRIF i S B B STpRSAcrs (HE P BaiRy SRy Sy iThicine 7 is
achieved by reacting 5 with for¥f###i#%e in the presence of an alkali metal
alkoxide, by

NZ ‘ HoS0;4, HNOa NZ I {CH3)sSICHN, N ‘
o Yy 0°Ctort. o N no,  MeOH, 1t a” Ny NO,
CH CH
Rz

R 2
v R2 R
N N/ N/ 1
4 /R‘l l
HO N N
. > N | oYy o)
NaH, dioxane, reflux cl o Re
OlMe 8¢
8b

Conventional thermal aromatic substitution reactions of amines and alcohols with -

halogenated pyrimidines have been well documented (see for example A, G. Arvanilis et al.,
1. Medicinal Chemistry, 1999, 42, 805-818 and references therein). Nucleophilic aromatic
(SN, substitution reactions of electron deficient halogenated pyrimidines are usually rapid
and high yielding. However, in certain cases, such as electron rich or neutral halogenated
heterocycles, successful substitution is afforded by prolonged heating. To facilitate rapid

entry into many of the compounds of the invention microwave synthesis was utilized
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mixing the malonate and all or part of the formamidine with the alkoxide or
with the alkoxide and the rest of the formamide. Alternative reagents such
as dimethylmalonate, sodium methoxide, formamide, in low molecular
weight alcoholic solvents, includin 5methanol, 15 ethanol, 2-propano | and
the like, may be utilized in the synthesis by heating at a temperature
(ScheareyS bedvi eTihalSatith:89tbesibaitoh0REsfoaldBieuti8 inime tonaipdaltyd 0
ava;m:lﬁsféﬂlk%ﬁ%f%&uﬂg n{ﬁfﬁ'ﬂ%ﬁﬁh‘ﬁ%ﬂ&s Fs)g?e? g{lﬂ%&ﬂmform conditions

hydroxypyrimidines can also be achieved using. microorganisms such

for pagquéﬂwé vhagsrebasbireririe o Arnitsbintrheste Rrestrealated
for sugecbirvabippréphritieniof eainpcurids afdhe!prdse Munyariten(is.20
dusdme Iatfmﬁéﬁ ﬁ'?h%{fh@ﬂﬁ@ﬁl@flﬁ@ﬁné ARGE “ﬁw&wap L% BIAdy G e

e Sa may carried out b reactlnzw with a chl orlnatlng

art cpn epRlqy el %%tab%ﬁ%élkﬁwéﬁ%f’?éﬁ%? e 25 LU0 tSyan et
KyCal anld fekike]; he aika02 21 by 3G3ehS3otk 1 isony he TITHITD,, DadigO L Medds
and 91@%11%\4 BRI RENE B00NE e&%@&?mﬁéﬂﬂuam Eat Pt RS 18 ioxane,

elevated reaction temperatures. The preﬁaratlon of Intermediate 8a Is

and fhey St Sqari S & 2508 | Siicalsn e ol BHtTAEc Matatn O

rangf frodabBtOB0, QD A0ND Mard tiiGiEt dhwintl GlaliiNnblHi2 s @k R3 R3

emij;vJ’edE’aQoZt ﬁ%%:ﬁo gggmmlﬁ\g’w CIrCl R3 8a Another intermediate that
can be used In the preparation of compounds of the present invention is
Intermediate Sb. The preparaﬂﬁff’%’f‘ ermediate 8b can be prepared as
|Ilustrated in Scheme b N|t gon of 2-chloro-3-hydroxy pyridine pfevi

~ekigro-4-nitro 5 Eiy ] émém 1 mygg}ar%w can be prf wit
U|ta le of the schiemejor t

igroup can be alky ~far example, metpyta
dla%omethane to give 2- c@%e%xy -4-nitro-pyridin Nucleophlllc
sugstitution of the nitraigro a 4-hydroxyl plperldmel@an provide
Intermeidate Sb. Using similar steps, general Intermediate Sc can be

pre%gﬁcgds &hc%nmvgrszlgnlgp C%e?;'r}ie(g ate 3 30%('}%:11'{)'&:'1 tt!-:_c!lzp%r?di’ie ax?d pyrimidine 19

are illustrated in Scheme 4. One method inciudes using palladium catalysed aminations.

This synthetic strategy has emerged as a powerful tool for synthesis of substituted aryl and
heteroaryl anilines in recent times (for reference see 8. L. Buchwald., Top. Curr. Chem.,
2002, 219, 131 and references therein), Addition reactions can be conducted using a suitably
substituted amine (Intermediate 16) or alcoho! (Intermediate 17} in the presence of a

paliadium or alternative

Rs Rs
Ry W | Ry Ry S Ry
z z
7 NH, Y TOH
R4 R4
16 17

transition metal catalyst selected from, but not limited to, Pdy(dba);, Pd(OAc),, Cul,
Cu(OTH);, Ni(COD),, Ni(acac), in a suitable anhydrous solvent (such as, THF, 1,4-dioxane,
and the like) with as strong alkali metal alkoxide base (such as, NaO'Bu, KO'Bu and the like).
A snitable ligand employe.d in this step can be selected from BINAP, P(o-tolyl)s, tBusP,
DPPF, P[N (iBU)CHQCng:gN and the like when the catalyst is a palladium derived complex.
Alternatively, for “Ullman-type” aryl aminations catalyzed by copper derived

complexes, the base employed may be selected from an alkali metal carbonate in an aprotic
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Cl0C tor.t. CI NO2 MeOH, r.t. CINO2 OHOHWe RZRz N'RIRZN;
N.Rr HO N~ (N.Rr J NaH,dioxane,reflux CIO Cl 0 R3 OMe Sc 10 8b
Conventional thermal aromatic substitution reactions of amines and
alcohols with halogenated pyrimidjpes have been well documented (see
for example A. G. Arvanitis et al., 7. Medicinal Chemistry, 1999, 42,
polagobrat Suphdy dtdrdinatbyipeianiyeNRiMib SR and whadike) guliph-proline, N-
meﬁ@lﬁ?ﬁ%ﬁdﬂﬁﬁiéﬂ@%ﬂ%@ﬁf&?@f?@ li’glii'ﬁﬁig'&t eRiRgenated. my] m}gm@qh oS
usu [ nd high yielding. However, in certain cases, such as
2003(%%(%%%’3%%t ?i%%(g{r? ?ﬁeutral halogenated heterocycles, successful substitution
is afforded by prolongefcheatifig APgiiesri@e2pid entry into many of the
compounds of the invéoktime Asicrowave synthests was utilized 45 Ry
IntedSGhemes Sutrrchetfjaid (16).3WiRASY 10T6siZ %

] 80 MIStAS a-Ry
conmercialf/hRRitdblaibclisdadafivld heatin umenmnt that proyide
18 S

Intesalesagd mB#@Bwmiform conditions for perfor a
substitution reactions depicted in Scheme. Basgs employegd for such
conversions include tertiary amines such as trietﬁylamine, I§Iunig's base
(i.e. 5 diisopropyl-ethylamine), N-methylmorpholine and the like.
Alternatively, one skilleshignibs art can employ glkali metal hydrides,.alkali
metal carbonatasdsdeispsaiRGQReda2CO3, K2CQ3 and the like), jdn
Intergypdinterifial mmg%éﬁeﬁ)ab@p%%gmﬁ a§%ﬁ 20 qgﬁ@(j\s’MH Tafd
mﬁth@é{i%%%csmmisolvents iInclude ethereal satyentsuc |
tetra ydrofuran, 1,4-dioxane, and the like. Reaction ﬁ}nes 0 acless
typical intermediates, such as Intermediate 10, €&n 10 ran§e from about
300 s to about 3000 s and when conventional therm&Pmethods are
employed about 20 mins to about 120 mins. Scheme 3 R2 1. THF, 60 ri
40 min R N N [Nuc 3§izmp &.:chlo chloropyrunidige, rt, 20 min N N \RCIG

_ i eqigte (17), TEA, IPA,
Inteﬂﬂti?fﬁt@i@ Rg.ml, " . Rs AR f.\tx N/R1
Intermediate Be L o X o
Rs
14
Scheme 4d " Re - Rz .
: termediate (16), Pdy(dba);, 70°C, ' O~F T NP ' -
Intermediate 10 Intermediate (16) ) 2(dba)s 1 N 1)( N
18 h, toluene, NaO'Bu o Z
or > SN Y N0
Intermediate 8¢ H
Ry Rs
15

Compounds of general Formulae 12 to 15 may also be obtained by reversing the order
of the reaction steps (i.e. introduction of Nuc 2 followed by Nuc 1), wherein the initial step
comprises of introduction of either Intermediate 16 or 17 by using base in 'PrOH followed by
addition of 4N HCI in dioxane foliowed by addition of the substituted 4-hydroxyl piperdinyl.

As illustrated in Scheme 5, a similar transition metal catalyzed couplings can also be
utilized to obtain molecules of general Formula 21a (Scheme 52) wherein the Intermediate 20
(Hal = Br, I and the like) is modified to give analogs with alkyl amino substituents (i.e.,

NR, Ry, wherein R, and Ry, are each independently H, C,.¢ alkyl or a Cy4 alkyl optionally
substituted as described herein, or R, and R, togsther with the nitrogen form a heterocyclic
ring, such as pyrrolidine, piperdine, and the like). Alternatively, the linker atom can be
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3 8a HO R2 10 Methods for conversion of intermediate monosubstituted
pyridine and pyrimidine 10 15 are illustrated in Scheme 4. One method
includes using palladium catalysed aminations. This synthetic strategy
has emerged as a powerful tool for synthesis of substituted aryl and
heteroaryl anilines in recent times ﬁor reference see S. L. Buchwald., Top.
oxygeu by, Gitieing the C0Rc R4l ei3dethnd ﬁcemﬁemﬁeﬁtﬁe?pe:mﬁ)tiomdiﬁmaheddactions

Buclt@ldi8.condLeIerkLI8INg &éwa@ho@mén%edo@mm% @niesRe &ﬁ)gor
alcogol ntermedjate 17 |n th rese lladium oraternat

&P Rl R YL T BT S Bk
mmMewitMprhmMMd%(S@mwtﬁ)& Pd(OA02, Cal,
Cu(OTf)2, Ni(COD)2, Ni(agagksa suitable anhydrous solvent (such as,.
THF, 1,4-dioxane, amg the like) with as sigong alkali metal alkoxide base
(such as, NaQiBuy, K tBu;@ndjh@ like). 25 A swifable ligand employed in
this step can be sejécte froh B BI lyh)3, tBu3P, DPPF,
P[N('‘Bu)CH2CH3]3 atalyst is a palladium derived
complex. Alternatively, for an type" aryl aminations catalyzed by

copper derived compléxes, the base employe be selected from an
alkali mesetkaaetanate in a ap?r%tlc 6 polar s %ﬁ[’gg%\ %ch as
NM-8iRgthly Rdetatide, F, DMS and ?F ?grollne N-

methylgheind BM&@thylgalicyclamide |@%ne r gq.fence see D.
Ma, Or§arife 28180 03, 5, 14, 2453 -2 5) Sch %4 Addition of Nuc
2 S?xahergqse 4a Re R2 ‘Intermgdiate 10 t@ter edlate (16),Pd(OACc)2120C,
quer ni NRRl 2 h, BINA 2Smigh 104 d| xan% or NaO BuzMO

Rinternfédiate (N TN X M"l1
&y Y \ )\‘/l\
Ry Rs
21a 211)

Alternatively, compounds of Formulae 21a and 21b can also be prepared as

fllustrated in Scheme Se.

Scheme 5S¢
Rs
Hal = i R','f
z
N NO,
R

}r R,OH, Heat, Smith iRﬂRbNHz, RT, lRaSH, RT,

Synthesizer, base ACN ACN
Flia Rs l?a Re Fi{a Re
O A [ Rs Rb N A~ | Ry S Z l Ry
2N NO, G NO, 2N NO,
Ry Ry Ra
2ie Iig 1le

This method is particularly useful for when R; is an alkoxy group. A variety of
alcohol, amine and thiol compounds can be introduced resulting in the R¢ group to provide
Intermediates 21e, 21d and 21e, Intermediates 21¢, 214 and 21e can subsequently be reduced

to the corresponding amines and finally coupled to provide compounds of the present
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Scheme 4b Re Rz Intermediate (16), Pd(OAc)2 120C, Intermediate 10
R5 R7 N*X N~Rt 2 h, P-Ligand, Smith, 1,4-dioxane, or NaO'Bu Z N O
Intermediate 8c R4 H R3 13 Scheme 4c Re R2 i. Intermediate (17) TEA,
IPA, Intermediate 10 ii. 4ANHCI, IPA R5 R7 N*X 6N~Rj or Intermediate 8c
Z 00 R4 R3 14 Scheme 4d Re R%® Intermediate (16),Pd2(dba)3,70C, R5
inveRfidX(diRtngtethodslintidddib8chictolibedia, Sehand dacn Zd\N@pidntermediate
8c HR4 R3 10%k% Compounds of general Formulae 12 to 15 may also

be obtained by rg,ver 8 ordelg the reaction steps (i.e. introduction
of Nuc 2 followeg W ereln%ﬁep{fnlﬁ aI omprlses of
introduction of el&her Intermedlate 16 or 17 by usmg ase in'PrOH
followed by 15 d|t|on of 4N HCI in dioxane followed by addition of the

substituted 4-hy oxyl piperdinyl. As illustrated in Scheme 5, a similar
tranSiggHoriatattaippder coepiviigeedn, ks d bendilifizevhodbRin C(0)O-

cmmra}ewlﬁ&g&glam?m &ﬁ@iﬂml s @s%mé@@&&f d tm@é&aﬂﬂ%%ﬁinﬁth%%@lwﬁﬁéate'
r, l.an IKe) IS MOAQAltl O qlv alogg witn alkyl amino
e T o o RO A GOD SO BELA T DR BT,
In Gmlﬁ sistios.acel s Sairthsplmosailyrﬁ@cgabsmméwdsaetégombﬁd Adozin, or
AlldR; Fm Rh iRortbahyith Hagew @r'}ﬁéﬁ{@%ﬁﬁ&ﬁ%n%ﬁﬁe%re

I|d|ne ,.and the i er atiyely, the linker atom can be

De 1onca hEE%[d'“ us g 1’) n
PRy gen R SR PR SR Rt 5 Gese
mig"@"mw@ﬁ"%%m@%sﬂ Bulisidivaid i(pbegtorgrsfent iedils. in aBeichhodiidyr

ethefAFORINEk §¥htedQASsctt FRNPH3NAAB), DX MElIZPSpuiEXamRPIEL. M % F ut,

0
tne BMBRALAGPIENENIOlINE, 2 quivalents of Cs2COS, af L10C

orthogonal protection strategy may be adopted. The deprotected secondary amine (R; = H)
can subsequently be modiﬁed accordingly.

Schemes 6 and 7 illustrate such chemistries wherein generation of a carbamate can be
executed using an appropriaﬁe reaction in the presence of a base, for example, a tertiary amine
base such as TEA, DIEA and the like, in an inert solvent system.

As illustrated in Scheme 6, Urethane 23 can be obtained by a urethane reaction using
R.OC(O)-halide (wherein R, is C;.¢ alkyl optionally substituted as described herein, and
halide is cliloro, bromo, or iodo, particularly useful is chioro) in an inert solvent with or
without a base. Suitable bases include an alkali metal carbonate (such as, sodium carbonate,
potassium carbonate, and the like), an alkali metal hydrogencarbonate (such as, sodium
hydrogencarbonate, potassium hydrogencarbonate, and the like), an alkali hydroxide (such as,
sodium hydroxide, potassium hydroxide, and the like), a tertiary amine (such as, NN
diisopropylethylamine, triethylamine, N-methylmorpholine, and the like), or an aromatic

amine (such as, pyridine, imidazole, poly-(4-vinylpyridine), and the like).
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for 18 h, with an iodo substitution in Intermediate 20 (Scheme 5b).
Scheme 5 Rs R2 Hal/ R7 NYiN~R1 Z~Y 0 R4 R3 Scheme '5a 20
Scheme Sb RaRbNH, Cul, K2CO3, RaOH, Cul, K2C03, L-proline,
DMSO, 1,10-ph!rt, nSmith, 9 h, 80 C Cs2C0O8 Ra ~ R. R2 Ra Rs R2
Rb~N R7 NIX N~R1 0 R7 N*X N,Fé‘lgi OY'Y O RAR3R4R352l1la2lb
Alternatively, compounds 8étepre$ulae 21a and 21 b can also be prepared
as illustrated in Schéeffge 5¢. Scheme Sc Bs Hal //|R7 Z1 NO2 R4 ROH,
Heat, Smith Ra Ry T, Syntheki ase ACN ACN Ra
Fz, RaRs RaR.OR7 4NR SR Rbil /1 £ NO2 ZNO2 Z NOZ R4 R4
R4 10 21c 21d 21& T S I rly useful for when R3 is an
alkoxy group. A variety of alcohg|, amine and thiol compounds can be
introduced resulting in the B5 group to provide Intermediates 21c, 21d

and 21e. Intermediates 21c, 21d &a8"2diexenn subsequently be reduced
to the corresponding amines anid Tig&llfH€oupled to provide compounds of
the present 48 ROCOC 1.3 eqv.,
: 2h, 1, Nz (@)
purification
y "carbamoylation”

NN ,lL ~Re
Za, )\(L

The inert solvent includes lower halocarbon solvents (such as, dichloromethane,
dichloroathane, chloroform, and the like), ethereal solvents (such as, tetrahydrofuran, dioxane,
and the like), aromatic solvents (such as, benzene, toluene, and the Iike), or polar solvents
(such as, N,N-dimethylformamide, dimethyl sulfoxide, and the like). Reaction temperature
ranges from about -20°C to 120°C, preferably about 0°C to 100°C.

Scheme 7 illustrates the synthesis of aryW/hetero-alkyl sulfones 26 which are used as
aryl building blocks in Scheme 4 of the present invention. The common methods for
preparing these sulfones include the oxidation of sulfides using an oxidizing agent (i.e., H;Oz)
ot the sulfonylation of arenes using aryl sulfonyl halides or aryl sulfonic acids in the presence
of a strong acid catalyst (see for general reference: the Organic Chemistry of Sulfur; Oae S,
Ed.; Plenum Press: New York, 1977). Optimal conversion to the optionally 2,5-disubstituted
arene 26 was achieved thermally wherein Hal is preferably iodo using 5 mol % (CuOTf),PhH
and 10 mol % N N’-dimethylethylenediamine in DMSO by the method of Wang et al (see for
reference Wang Z.; Baskin J. M., Org. Lett,, 2002, 4, 25, 4423-4425). In some embodiments,
R, and R are each independently H, halogen, or C,.¢ alkyl; Ry is H Hal=8r,l;and Y=0or
NH.



invention. Coupling methods include those described in Scheme 4a to 4d,
supra. 21c or Reduction "Pd" coupling 21d -b- 21a/21b or 21e A
particular substitution for Intermediates 12, 13, 14, and 15 is wherein R1 =
C(0)O- C1.6 alkyl wherein the alksgeis optionally substituted as described
herein. Urethanes of this 5 type can be prepared directly from
intermediates depicted in S&sbemes’3 and 4 when R1 = H. dn certain
reactions, use of a suitable nitrogen protecting grou;.?\ s%ch 8s, tBoc, Cbz,
®moc andwizedikeFpaychy maBessary il Ehemical
modiicatipn oprm*DeprctecTWca‘n‘b‘e"ﬁchieved gsinglstanglard
reagents Tamifiar (BeSRENaKhR M 1AR G EHRR might inclufle TEA,
minerakgcid, Palladium / hydrogen gas and the like in an aRpholic or 10
ethereaj golvent system chosen from methanol, ethanol, tegt-butanol, THF,
1,4-dioxane, and the like). On occasion wherein the target molecule
contains 2 protecting groups, an orthogonal protection strategy may be
addyitedatFh etaidprotegiuid sotistid arstimdsmay Ry used)odaiedussBgustly be

substRRAE SR AIRAYoRENINRR 6:BRFIS WhdRiiRtR: Sukbr GRAMISINENTH, the
wherein generation of carbamat%can be 15 exec ed Ltlfln ars‘kt
r

5 manigplation mavhe caxicd ovf By Rroipatng the aling auing funchonaliy ustng standard

Fmoafhmd Gacksuehtias dEEALDIs/sapcfamdiikes meakilled i dbverbeyane s,
wher2S RUSTAIRRIN SR 06:6 nidrathanedR aaa hanbtaineshhyediietisage

reaction using ROOC(O)-halide (wherein R, is CI-6 | optionall

e SPGB SRR T ST O R P heare . Lot

embpdintisutariyhe sektisndhl orbyloganaimbRs $ofenhalagerer 20 without a base.

10 Suitable bases include an alkali metal carbonate (such as, sodium

carbonate, potassium carbonate, and the like), an alkali metal
hydrogencarbonate (such as, ais gnydrogencarbonate, potassium
hydrogencatheanatenamubihe like), afjritkedi hydroxide (such as, sodiiith
hydroxide, petagstanyslFoxicke Rike)) ajertinggranrne
N,N- diiso 1 '
like), or an{aromatic

Ry 1 R4« ¥ O R4AR fIS3 30
-
Re™
Re HCb
28 NaHCOs, MeCN, 0 °C, NRCEZ 0 aikylation, Ryl, 60°C, N2
benzylcarbonate, 3 h Ry = 60 h, Ry ’ SN
R, = OH : f ANpZ i MeOH, Hyfg), 7
6 10%Pd/C [50% H,0] Re
OH OR,
31 32

Synthesis of the 3,5-oxadiazolyl variant is depicted in Scheme 9. Zinc(Ichloride
15 catalysed coupling of amidoxime 34 with 4-hydroxypiperidine, CNBr derived 36 yielded
building block 37 after acidic workup, which was subsequently utilized in reaction sequences

depicted as illustrated in Scheme 3.
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I. H3OI', dloxane ii. TEA, THE RcOCOCI, 1.3 eqv., 2 h, it, N2 (9)
purification "carbamoylation" R5 R2 O R5 R7*NIX (LN~1,0.Rc Z__ YO
R4 23 R3 The inert solvent includes lower halocarbon solvents (such as,
dichloromethane, dichloroethane, chloroform, and the like), ethereal
solvents (such as, tetrahydrofuran,saiioxane, and the like), aromatic
solvents (such as, benzene, tofséeree &nd the like), or polar solvents 5
(sych as, N,N&Qilmallﬂutbormarrﬁge, dimethyl sulfoxide, and the like).

Regction tan%ugg;r&nges/&gqn&e -20C to 120C, prefe a%ly about
0C XN100C. SChera 7 illugtate synthesis of aryllheterm

sulfemes 26 which are used asqaryl building1Meels, immEcherge 4 f the
present invention. The common methodsfphﬁreparh?ﬁ&ese ulfoives
incl@te the oxidation of sulfide§tsing an dixiei2fifg adent (i.e. 2) 10 or

lfonylatiegeiareass usingaryl sulfonfFPaiidéeor aryl%ulilr%i: acids

inthe Preserce—ef-a-strorg acid datalystisee for general refdfense: the

Orgar Q'iiarﬁf%%ry%féblfur; ®,Ed.; Plenum Press: NewsYork,

19721). Optlmal'ia@ﬁ{?érsion to triﬁ optionally 2,5-disubstituted arene 26

was;gchieved thermally where'% Hal is preferably iodo using 5 mol %

(CuOThH2 PhH and 10 mol % N,N'-dimethylethylenediamine in DMSO by

the FIBEEBSCT WeiTRRE LA reuEsIdPrsHians feneiionsii grAinsigarlitics dwring
the Grghdsiatt] RRXMh2DmpIRRIVIAADY idRcaame LEobATiERE RsresRdaand R6

i : .6 alkyl: R7 is. H: Hal = Br, I; and

P g e R e AR, SRl
disclesed & Sests 2pth B Y Arotyarive Groups fedBesmigayutlsisidTd paiie, Bhn
WilN2£OF afisY Nt wRebiRAL 925, e disliRisnadivevsiieh ol @FoaNe IRyeitheligference
in iﬁ’&f&%ﬂ? may be used to introduce alternate substituents in to the Ar

component. In one example wherein the linker atom is Y = NH, the
e present invention also encompasses diastereomers as well as optical isomers, e.g.

mixtures of enantiomers including racemic mixtures, as well as individual enantiomers and
diastereomers, which arise as a consequence of structural asymmetry in certain compounds of
the present invention. Separation of the individual isomers or selective synthesis of the
individual isomers is accomplished by application of various methods which are well known

to practitioners in the art,

INDICATIONS AND METHODS OF TREATMENT

In addition to the foregoing beneficial uses for compounds of the present invention
disclosed herein, compounds of the invention are useful in the treatment of additional
diseases. Without limitation, these include the following,.

The most significant pathologies in Type II diabetes are impaired insulin signaling at

its target tissues (“insulin resistance™) and failure of the insulin-producing cells of the

pancreas 1o secrete an appropriate degree of insulin in response to a hyperglycemic signal.
Current therapies to treat the latter include inhibitors of the B-cell ATP-sensitive potassium
channel to {rigger the release of endogenous insulin stores, or administration of exogenous
insulin. Neither of these achieves accurate normalization of blood glucose levels and both
carry the risk of inducing hypoglycemia. For these reasons, there has been intense interest in
the development of pharmaceuticals that function in a glucose-dependent action, i.e.
potentiators of glucose signaling. Physiological signaling systems which function in this
manner are well-characterized and include the gut peptides GLP1, GIP and PACAP. These
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5 manipulation maybe carried out by protecting the aniline amino
functionality using standard FmocCl and ChzCl protection deprotection
steps familiar to one skilled in the art (Scheme 8, wherein R4, R6 and R7
have the same meaning as described herein.) and subsequently using
the deprotected aniline in subsequé"nt steps such as those depicted in

horﬁﬁfj@rﬁlﬁ é‘lia Mﬂe%%@@xs%!hf &@Gt&gﬁﬁ@ﬁhﬁﬁ%ﬁgﬁ%&gﬂ&ﬁﬁd ;b ﬁiNQﬁ%HOQBﬂ R6
or nalo cheme a mo
BT e g 1S PRSI S PR et P prslsion of
insDiepeieetioriR b fEtinz NHRBME0 2R RH0R4VE0 B8riRwThRehd@goal
%@%&Qﬁiﬂ\é@gﬂn ﬁelmﬁl 9173 Aaﬂigélgﬂﬁﬂe s%h&ﬂﬁ@ voltage-sensitive

nzylcarbonate, 3 h R7 \ R4 60 h, R7 R4 Re. = OH | i Z U. McOH, H2(q),
potpssiuzd ehannels g e fé?f%%‘?ﬁ'ﬁﬁé‘@ﬂaﬁﬁ?dsff%? %%H@é’u gyt dnsulin
secBorp xagimzo iyl avarigundridid epicieckiimSoh smerBe dyreadibhjehl okiderdibgly,

I 4- [
e %E%%%%‘i ol
ﬂleé@ﬁﬁ%ﬁd’@é %%Wﬁé%ﬁ%%%ﬁ%ﬁ%ﬁfﬁ@r%@@“ﬁéﬁm@@%m}ﬁ§%f5¥@%lqn
diatetdzeme 3 51 Scheme 9 Ra H2NOH, H20 Re OH ]~N reflux, 5 h H2N1k

MO RS dedn Il Sede N e, OB R oFEERF O

reflux O 1. Na 3 water N'H. CNBr, CHZC
stimulation, promotes cheil proliferation, inhibits ﬁ-celi death and thus improves islet mass.

This positive effect on B-cell mass is expected to be beneficial in both Type II diabetes, where
insufficient insulin is produced, and Type I diabetes, where B-cells are destroyed by an
inappropriate autoimmune response.

Some B-cell GPCRs, including RUP3, are also present in the hypothalamus where
they modulate hunger, satiety, decrease food intake, controlling or decreasing weight and
energy expenditure. Hence, given their function within the hypothalamic circuitry, agonists
or inverse agonists of these receptors mitigate hunger, promote satiety and therefore modulate
weight,

It is also well-established that metabolic diseases exert a negative influence on other
physiological systems. Thus, there is ofien the codevelopment of multiple disease states (e.g.
type I diabetes, type II diabetes, inadequate glucose tolerance, insulin resistance, .
hyperglycemia, hyperlipidemia, hypertriglyceridemia, hiypercholesterolemia, dyslipidemia,

obesity or cardiovascular disease in “Syndrome X} or secondary diseases which clearly

~oecur secondary to diabetes (e.g. kidney disease, peripheral neuropathy). Thus, it is expected

that effective treatment of the diabetic condition will in turn be of benefit to such
interconnected disease states.

In some embodiments of the present invention the metabolic-related disorder is
hyperlipidemia, type 1 diabetes, type 2 diabetes mellitus, 'idibpathic type 1 diabetes (Type 1b),
latent autoimmune diabetes in adults (LADA), early-onset type 2 diabetes (EOD), youth-onset
atypical diabetes (YOAD), maturity onset diabetes of the young (MODY), malnuirition-
related diabetes, gestational diabetes, coronary heart disease, ischemic stroke, restenosis after
angioplasty, peripheral vascular disease, intermittent claudication, myocardial infarction (e.g,.
necrosis and apoptosis), dyslipidemia, post-prandial lipemia, conditions of impaired gluéose
tolerance (JGT), conditions of impaired fasting plasma glucose, metabolic acidosis, ketosis,

arthritis, obesity, osteoporosis, hypertension, congestive heart failure, left ventricular
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H RZ Na2CO3 CN R2 37 35 36 Protecting groups may be required for
various functionality or functionalities during the synthesis of some of the
compounds of the invention. Accordingly, representative protecting
groups that are suitable for a wide variety of synthetic transformations are
5 disclosed in Greene and Wuts, Prbtective Groups in Organic Synthesis,
by p3FalopEiliperiplRR 2 MYHEN IR RO NGV YiREKathY Hadher AiSEIRoMIEn Ofhigh
sl Bcorporaied hereln by referenge o I enufely The;present jnvention
2150 ERCOMPas S ISt BB e Ty HE [ 42 3p R e HErLoRs Yy
mefaindig ygdseapapidnmes Kipetodhvgual erdromsieresnds walisassenatigickial

pecﬁﬁ‘iﬂ,nﬂixﬁmlﬁf}‘éis'i}@ﬂ]@i@séﬁiﬁ&ﬁﬁfW&Wﬂﬁhtﬁﬂ?ﬁaﬁﬁ&%ﬁﬂyﬁ%ﬁs%oke,
structural asymmetry in certain compounds of the present inveption. .
s T e e IR RS B AP S YRGB Roer domia,
insyhg Rgeitiendsdmraiteibehisconplisiididob pendplioatigringfiedigisosdtimndse,
condiflifiy S BrpiRHKRAWTE JRSHASNURICES NG Qticl B IR TN AND
MEE'.I'Iél%)DS FgRE TtM NT.In ad$|tl§n to the tqreg%glfﬁ 1beneﬁmal uses
O DS th & P& SR AT ANtiBIReraiNeE Se+rRfsie ) dsBuistirn apd
imprredrrerigreempliaseful in the treatment of additional diseases. Without

limitefiopsphesedrgidahrdalninathe masksigriicant Rahaledissin

pe Il diabetes are.impaired insuljn signaling at 20 jts target tissues

relel & .ﬁ%@%ﬁ%&lﬂ?&*ﬁ% PR AS R e RC T BB dRG et
tregyaedretisrapaticrlyee Heriysoroprivite alegnpeunfl imsidioriveddspomseato a
phaMRRAGHYREHE NG0R thetedfr BN LINRIANB SR He M RRIAURL OGN Bisorder is

q%%gotr% of tk&ﬁ &3{;0% ATP-sensulve Eotassmm .channel to trigger the
PG4 (BERSS MRRID GRS IndshNetigree %F"éﬁ?ﬂﬁ?@ﬂ%\‘@&' ASFBRSenous
hypiergbiinmidchvrrerlipidtreBebapticighs aideunat byperchelkziatidemid, Wictigidpmtose
synlB¥RIS NG otk SaveantiRenE SkeAbindYOIREINRRGY cayNa ROk RS SE

reaspons, there has been intense, interest in the develgpment of
som SRRSAnS %&%ﬁ%???jﬁﬁ%f&ﬁ@aﬁﬁfas LRBRENES e ARG cbodiments

pnharmaceutic
the mstabrlistorieted discdwds sigrdipidermihy Bictogicahsidineingsysesshalivsrcted
disdHRERAT farthisy HaRRRL areWelbrRaiasteHZR0 AR IS G Biter is type
Id.gbe?tld%? GLP1, GIP and PACAP. Thefe gﬁl hoymones act via their

ighetes, I pon. cibhRdiments the Moo velated tipcraeria SRR O SEARP
embadirasnipdbtingBledilgcifid drordadesyudivi dods sepppdinentetslt in
ind S0 AtioRafmns widkeliease Amung dhefastingof Rrepsandial state.

However, a seties of biogchemical targets of cCAMP sjgnaling, including the
% 5 SRR ARE FYBR e

S
ATP-8E ARG POt ERARRE P UB It SR PRt
an indididvel exopyistnivadmicisierdny ot mddifled inmedithareoiy tvatpvddaibulin
IFRACEAAUHCTRUIES S0 RORLYRAGIGhAIHEAS 6 SHERkULS i8I a5kE I Nion
h %%Ea‘gced. Aﬁ}gordln%%t&a‘% nLEts of novel, si }Ilarly funcgodn|ng, (3h-cell
el gc:,nm-: CEf fﬁiénﬁ ? it u&} &2 o 1D some embo mnents the
mammal is a human,

One aspect of the present invention pertains fo methods of inducing satiety in an
individual comprising administering to the individual in need of such treatment a
therapeutically effective amount of a compound of the present invention or pharmaceutical
composition thereof. In some embodiments the individual is a mammal, In some
embodiments the mammal is a human,

One aspect of the present invention pertains to methods of controlling or decreasing
weight gain of an individual comprising administering to the individual in need of such
treatment a therapeutically effective amount of a compound of the present invention or
pharmaceutical composition thereof. In some embodiments the individial is 2 mammal. In

some embodiments the mammal is a homan,
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the release of endogenous insulin and consequently promote
normoglycemia in Type Il diabetes. 10 It is also established that *
increased CAMP, for example as a result of GLP1 stimulation, promotes
(3-cell proliferation, inhibits (3-cell death and thus improves islet mass.
This positive effect on (3-cell mass Is expected to be beneficial in both
Tygedbdiahataswhets: prediigieattinspitis proetosdwaneiT i duman
labetes, where (3-cells, are destr | rQRri i ne
s 4 SRR o CUrE (o ) PO e Rt e A
bodsthmeadsypdsthel ahaut i Heveout Ay Tneriot e R pats AR SRR adEs eI 58
inde i $RKBEQDtEOLDGE: 95, dRGRASIAG cRIght anehenel Hysevpepditssdnddente,
b uglvg{l t%elr ftﬁnction within the hypothalamic circuitry, agonists or inverse
abo 5 n a‘tsomft% )ese receptors mitigate hunger, promote satiety and therefore
moButeasresiefihe rPoeRtinwatonamtaiseBIRHBad RirvreYaTBEE BB ses
receBNETh BaNROXAVE HHiPRES CEhabIeE thswiogical sysiepomddaadihgte is

often.the codevel ent of multiple dise jahetes,
ey RS é’r% FT ia éttépsl,%lﬁggl] equate G ?chuggrétgtl’o%g ?g‘%ﬁ%ﬁ%ﬁ,ﬂ%ﬁgg nié%,ahg

embhgivsmgdy terviarhypbidigiderens, qugj@ﬁ:tgpgmmgégmms, the compound is
an aMPSIENClesIgENaIRIAInbA| pid eibial atesiti- R URSdepsc i ardisensédn

"Syndrome ).) or secondary diseases whi I A
e SR amiea O e e e

relattibdisfféutivtypedatishetrs oy nadl diabrithe inedeanmsn aRAeRS telPpRe-dritRefit to
resisthifla, HOHRE clegispasasiaipsripiyamasanbodientotaefdemipresent

inventjon the metaholjc-related.disorder js. h Ta]] ia, A i ,
kgD s S T T LR R #%ig%%%ii?i- S i R
diakatetoiin manenixditestinthainishelismige dhprénde typpelogmipe fa some

emt{cgia@aﬁy%%@iﬁﬁ&@maahmmmﬁmhimatw&mmmmof
e

youn ODY), malnutrifion- related diabetes, gestaf ' S,
e s g S R S T S
relapdriploatalivazedl e\iabmaéwqm@whﬁ@ﬁteem%amﬁ@wmﬁfﬁgdiéw is
dysimi@éﬁgg NG Gne REGLQSIS AR HRPAPLOSHS )yt sl didarddioss pasirpraitlidh some

lipemia, conditio f.impaired.glucose 35, tole ifi f
embOAinERts HeJR) ‘é’ipiléﬁsf?lg% u&])asl'e?ﬂrﬁ%%beoﬁ%oégl@%&&%mmgg%ﬂ

netab osis, ketosis, arthritis
obeSitpesstetioeotsicf fymereridnynicrigaedee nesndmimrdofaipe 2 RUP3
recéﬁg}tﬂp&ﬂ%g&@ﬁw%sﬁﬁg@mg cPRHARGIAL rstesiat @iﬂea_sanﬂéamaﬁth; present
. _retinopathy, macular degener catar, nephr ividual
mvﬁ‘TBf’ﬁe‘%E%%%l reo%l?sﬁgl %QIPgn?g&rlgar% 3 %%%é%ﬁ%pféﬁopath%g%g%
In wyrohdinsymeiorinsixidprfonanmal SparntEbeg RSP IR dS e,
hurﬁi}gi!ﬂ?soﬁﬁqhﬁi%dﬁﬁéﬁm%(@ﬁ&nﬂm&@%@fﬁ?& ityR o rbiatt i Arttidont 45,
transient [schemjc attacks, stroke, 5 vascular.res IS g a,
B e S R S R G e

embmbmive thioowe hie pbulisrrscibdentisatost A patRegtglicBselerance,

embodiments the human has a body mass index of about 35 to about 45.

Some embodiments of the present invention include a method of modulating 2 RUP3
receptor in an individual comprising contacting the receptor with a compound of the present
invention wherein the mo-dulation of the RUP3 receptor induces satiety in the individeal. In
some embodiments the individua] 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 index of about 25 to about 45. In some
embodiments the human has a bedy mass index of about 30 to about 45. In some

embodiments the human has a body mass index of about 35 to about 45.
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 In sy ARARRITTS SR FEP ISR AR AT R

conditions of impaired fasting plasma glucose, gbesity, erectile
dysfunction, skin and connective tissue disorders, foot ulcerations and
ulcerative colitis, endothelial dysfunction and impaired vascular
compliance. 10 One aspect of the present invention pertains to methods
-for treatment of a metabolic- related disorder in an individual comprising

adnginisteringsigdie individushinnardobouab  kralvaenta dierpa wioady
effective_amount of a compound as described herein or a pharmaceutical
recop 3% 1SR HEH SOR R CF BFBB TSR Oh e T & BB s sl

invdstidypedreliatetesdiimien bilabBIIE) inagtn vt i ostedoveigbiczain o fhe
ind'(r%ilgf.a C&nﬁe@:ﬁﬂ&ﬁﬁ%&%‘l@ iﬁdﬂ}'&?ﬁf lipide it YRSHHIMABSIFRENE the

ypercholesterolemia, dyslipidemia or syndrome X. In some
margb Sch BHES (HOTE R RN BROUTHER 8 R9Be Tt ANEte i
to absabisditnenis taeodetalis o lelatacdis dude mssh yprpdfebenias o gemviet 5.
I sSHACIRGNIS: e insiaRalc telatadsdisadsr e tinislamia. 1nsame

embodiments the metabolic-related disorder isoggﬁer%riglyceridemia. In

embdimeTERSTUTIRB RS AT BT IR SEFRI RPN Hpe 20 1 diabetes.
In some:gebotieenterthimventikabmiitzins lates disorcepasndyssiisideheih. In
heris, Fot p?@&%gmﬁgﬁem&&%ﬁ&%&ﬁ?%ﬂﬁw CleiSHaVRIEQRE Psotfer.

some embodiments the individual is a mammal. |n.some embodiments
AR TR

tolemasthGaisibf decreasingpbogigkintiak8ypérlamdemlivitiyedrominprisienia,

hw%%@ﬁé%ﬁ%&,%%;@%%&%%%hereOf a therapeutically 25

effective amount of'a compound of the presengnvention or

pha ke RRGH RO RSBRI I HB REERI 'S IRT B TBTRATRHAS 47 RHlvidual
herisnafon produalonnBomeliesotionest itherarsding ival imtaka ofirarindndpal. In

son?esgn‘:%bcc;[dﬁldérqg & E%%&Xﬁgg%ﬂﬁﬂﬁ"ﬂ?s@n@@xﬁ%@gﬁngﬁt@%%ﬁﬁp%w in
an individual comprising administering to the individyal in need o suclg
hurpasa i ETRe AN e i ahat i PA%Y Bt P LY 6‘?%‘6&&? A -
In PIeSeRbibieRto hohpharhaaedatiy alasdmpositibout fdrecfbdnt $6nie some

e BOROAI GG WY gl MRRUPAoR FOWRAMBOGTSHS he

mammal is'a human. One"aspect of the present invent gn pertains to

embodimerts Brdymgn inig Briderssalss BaAgch A 8IS Individual
comprisingeactini shesing itoditouaivaths inneizc-obpowh 86dssabvent a

her‘ehﬁﬁng%ﬁa&%%?%%@qmﬁm Al A EmRRING R RERRERNL KV antigR Or

armaceutical composition thereof In someﬁel:.mbodi ents th?.in ividual
empoditAsath Haf I SHHE LRSS S IRETREMATATS"Y RIMER. 53 "EBie
In &b eslidinihnf it dupiesbirt dbedntios: peitaivf tbaovwictho ds abbitiningeme

emgy @,qmmgwhmma?g%ﬁm*awgp@m 45. th spme

mbodiments, the human has a body mass index_of aE) 25 to about 45.
erpediBIRS SHBIPRATS RAY AT AP RAY 2988 i8S ide P& out 30 to
emBbditiedis, the bame knbbalipnentsintea biabran It abbedip-mass index of

One aspect of the present invention pertains to use of a compound as described
herein, for production of a medicament for use in controliling or decreasing weight gain in an
individual. In some embodiments, the individual is 2 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 index of about 25 to about
45. In some embodiments, the human has a body mass index of about 30 to about 45. In
some embodiments, the human has a body mass index of about 35 to about 43,

One aspect of the present invention pertains to a compound, as described herein, for

use in a method of treatment of the human or animal body by therapy.
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5 about 35 to about 45. One aspect of the present invention pertains to
methods of modulating a RUP3 receptor in an individual comprising
contacting the receptor with a compound according to any one of claims 1
to 127. In some embodiments, theﬁ%ompound is an agonist. In some
embodiments, the compound is an’inverse agonist. In some

emiAineRisFiRe B MR is HRramantagemisiuld, s0fseerbRIURACTHIS,
the moduj%}'on of the RUP3 rglce

o is treatment of a _metabolic;related
s PRl EO BT A FORE TR S B S TR BRIl
themaplated disorder is type | diabetes, type Il diabetes, inadequate glucose
tolerance, insulin resistance, hyperglycemia, hyperlipidemia,
hypertriglyceridemia, hypercholesterolemia.. dyslipidemia or syndrome X.
P Hﬂ\’-}ﬁq B%%ﬂ@&%ﬁﬁﬁ&@ﬁy disorder is type 1l 15
diabktieghénspriefiriodientintsntios perstis ¢ chataredidisioretopdstions
comﬂﬁfgbﬁe%m@ré%mm@ ORAINANS) thepelahnlcsiaiacdisaraes dse
hyperlipidemia. ]Jn some embodlmeogts, the n%etaboll%- elatecé q%sgrggornls
o TR R R A B P SR B B Fi S TS O R R A B IR S A
pertlisdedbrisdygtidetiatngteitions sonpeisinabooimevnd of fiomuiafalienddated
pheISREAGLIRy daliRidedid.ln some embodiments, the metabolic-related
disorder is syn romrewzé In some 20 emboi{gents, h |?dlv£|léal Is a
marfAiE TP AG e A AIRERRE AR RS AT RPICHOR AR SR
phaembedirabmisiobitite prewesingadmiting atdedons erothroddoicaestiugaeagy of
the RdPBui@ eRBSAMB A uiRdNAUR SR MRNSRGRRRIAR NG Meptae Riienith a
compound of the present méYg?tlon Wh%{eln tfPe modu tlgnu%t cg-r%lRlﬁJngn
rec HahoRsSRAORPTSPAIES O %S TREIG TS hod; pieally, Ry siforaly mixing

theindividemipsradisamithdiqinis onfadmbivided enlid thaerienarembattisia the required
pro?m; AR SmbQAiNentsiiBeb A ham:R06hs D@ssdndmsaf about
8.5 to about 45. In. some embodiments the 1uman hasbfl bog%maa%s
inder&V%{Ei?Hid%“fB"%{E%ﬁ?%S I‘?ﬂ‘ﬁﬁé’ge SR ERIEPIAR hUMaN fas &
tablptithg intaissuinylend disaliemri8Omoydisowtdii5. tthisoand capstietipnerts the
adﬁﬂfﬁ?’ﬂi&@i@q&@ e&%ﬂ@@&)&m ARRHEBRILN AROWE ADSRINE of solutions,
e

mbodiments of the present invention inc| tde a.m th d0?f rr}gdag‘ji%gg a
em - 5SSO TSRO AR A PSR p ARG SR Y s Tacaptor with
be & denipoufdnyfpdvelprése rim rpesntistitwienih vesrpomabeonisbindmidP3
Vel RRERIRFI QU CeSRAHSTYAMEDE: RERVIG b SOBISAMEORENERIS theh-
individual is a mammal,, In some embo,dlmenésﬂthrQamrg%l Is gntpum n.
2qypous ReRICER B‘B%}H‘?f@ﬁf’z"lkﬁ% %Egl%fﬁsﬁggtgeﬁ’oa@y MASEIRdex of about 18.5%t0
addedootéSiqiit sopeatmbolirmeetsl toeake forms mas be brpreddydlisgingfhe
corﬁp%h%%&% oMl A% Nsseme RrAnbedinentsihadumnanas RiRadyfore

mass index of about 30 to .about 45. In sggme embodiments t gs%ymeanan
flingendSerlpais RRRREL Y BETARSHS abEST 45 JBY  S3hTE Bhs s timenta

appbtinetpresertinvi ktiow ncthelatdonpstpedns fdysegiufemitig a RUP3 receptor

in ansRdividisal SoMMpsIng £Rast oeh thersarapiar i haweamaatd of the
resent invention wherein the modylatiqQn tgg IQE E%uLl{aPﬁar&g:a%%%gu%o rols

P \
coxap?%laa%setg%ﬁfécml@gfﬁ B gown to those in calily-

acceptable carriers, outside those mentioned herein, are known in the art; for example, see
Remington, The Science and Practice of Pharmacy, 20th Edition, 2000, Lippincott Williams
& Wilkins, (Editors: Gennaro, A, R., et al.).

‘While it is possible that, for use in the treatment, a compound of the invention may, in
an aliernative use, be administered as a raw or pure chemical, it is preferable however to
present the compound or active ingredient as a pharmaceutical formulation or composition

further comprising a pharmaceutically acceptable carrier.
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individual. In some embodiments the individual is a mammal. In some
embodiments the 5 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 index of about 25 to about 45.
In some embodiments the human Ras a body mass index of about 30 to

abou4%, 0, £QMme - SHRinaaLs h g, mmaﬁ‘%ﬁupﬁgxsmaS%-Js'%Sex of
fof Der

about 35 to about 45. One aspect of the present invention p tains to use
°°’B?%1%?ﬁBﬁdﬁﬁ%’aé‘é%ﬁmaf@lﬂ%ﬁ%&fﬁ%@ﬁéﬁeﬁf’%tlﬁ@ébﬁt@ﬁfezﬁfber
wmmamﬁrmaapmmmtmtﬁmpﬁmlmm&mw ablB/SOmpIgmbadiments,
ingfBRAREAQUERINPA TS W@E tee%beteeéfLg%ggfguat%@'e“&%ﬁ%e

tolerance, II’]SU In re5|stance perglycemia yper

othey inareriishe afilie RrnvIAjereies aﬂiégt@r%m delaterigys i ibrorenipiontaherarbme X.
OneraspeckofidigopiRaidhi THENIOMR e Haifisld Gor SRI0fA 0RO UDHAS

: i duc on of a medicament.for use in decreasing

o B A RS e

CUtpReRHhIAF W@W%ﬁé%@mmmmm&ﬁ%%OWmmm@@m |

inhelmbacimseriitiohe bumanddamal pady, nmgdm&ﬁxg@ioﬂamﬁp@ﬁsé darabeid

corfRndd: SN RIBALIRE R, Re RUNALIRS.2 BOCN MASSINIGK O aRol:20
to about 45.1n som BC? mentsp lﬁum (has a Y mass mgéx of

of dagrrdeBionef %&m&éfmféﬁmsaz@i@mﬂmthheﬁwWEWW@m@ng
layéﬁaﬁﬁﬂgld @k@ﬁﬂl@hﬁt&ﬁ taiabiotbdbn N6V ASIRQESBHINE e SAM ARVRRoN

lind2CERINS 1f“¥ k&S f{{l%#wa :?crdbeg herein, ft?x Pr%nuctlon ofa

med|cament useo ucing Satiety i an mdniduar 1n so
apIEPRTIME feraprauETing o itRsipre A ﬁqfamrﬁtaanaﬁega% ea@hqbﬁéa@mm@qneeds of
them@gaanal is a human. In some embodimehts, the human has a body mass
inde f abo abo t45 In.some..25 emb ts the human
o T Al o SRt 1R RO R R aEe

dﬂ‘tﬁf@ mﬁh@ﬁswgsﬂa% aw%ﬁégrm Qérhareaseticablasratsions snd ynibdpgeges
the@TDOdiMERIE fthe Mumanhfseiedymassindaneiahqul-do4ea80ut 45.

the present invention pertains to use of a ¢ ound.as
tiay ggs%cur%lg ° ‘%{}g?ﬁ, or %I%%bﬁtgﬁtlo I331Pmlre ficdme %?a&sﬁge%lr?egon%oﬁ?ng or
Sﬂr%feePefagmgl Wi i Ao o ESYD BT Haeingifou sncte) adrisERIDBTRTR s fare of

steif16li] %ﬁib&dﬂﬁﬁ@ﬂ%&iaﬂéﬁﬁ%ﬂﬁﬂﬂ%ﬁﬁ%ﬂﬁ@ MaNTRM phAnideaaEk]

cou'@o% s e fé'ﬁaenasfoth hfs 3 Dody, mass ) QFX ol abow 18.5
t out som embo ments he uman has a mass mdex of

conyBRiaT2LPrERaEise: WHh 07 Weheet et Rstite %mu%w REBCPlsepd such
unifidsE e eiaenk 209 aliablk4FediveanongoiRdisnenisgiiiehtiman

co S REN RN LAP M 200 2R0KE ERpRle pohoct o1 e
present invention pertains t(g 3 8 (Y,I’I ed herein, for use in

a m@ﬁdﬁab?%axﬁ%ﬁ@wpdﬁim@ﬂmww aPﬁFﬁafFB%?lWﬁ?éﬁéWOf%Of(fﬁ’é
exanfi€ ol abibnepaRe Rsitveih on IRRAITEIphareamePRANchnas deseded
preflRIBID O PRI m%thds?c%gofet&g@m 19% 2 mslaholicrslatsrdisosder of

man or animal bo %
ingredient. Examples of such dosage units are capsules, tablets, powders, granu]es ora

suspension, with conventional additives such as lactose, mannitol, corn starch or potato
starch; with binders such as crystalline cellulose, cellulose derivatives, acacia, corn starch or
gelatins; with disintegrators such as corn starch, potato starch or sodium carboxymethyl-
cellulose; and with lubricants such as talc or magnesium stearate. The active ingredient may
also be administered by injection as a composition wherein, for example, saline, dextrose or
water may be used as a suitable pharmaceutically acceptable carrier.

Compounds of the present invention, including pharmaceutically acceptable salts and

solvates thereof, can be used as active ingredients in pharmaceutical compositions,
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- 0ils),.pr tives, and flavori and colorants may be a i
e, o ARSI 0T e 6 B ) MRl PP B LA th dey,

therapy. 5 PHARMACEUTICAL COMPOSITIONS AND SALTS A further

aspect of the present invention pertains to pharmaceutical compositions

comprising one or more compounds of Formula (Ia) or any formula

disclosed herein, and one or more_pharmaceutically acceptable carriers.

Some embodiments of the presentiinvention pertain to pharmaceutical
specifivip KRTPS amptisingaIaeraPayag ehiosamia(dakand @ d3ied in e
conpmromgg%%icgl%&% e tablet.came BS me embodiments of the present

invention include a method of ProduETAY BB ReBeH Ch P dbRTHaHE!
comaitipiersthe pramiiRRThearisastrbamecrsgivalneffagcardipgstd g Sinditire
ingmmmmﬁmﬂaﬁfﬂ@%ﬁ!&%%m@%@Jmﬁﬂ%@%ﬁwneﬁt

d by any suitable

acceptable carrier..Formulations,may be prepare ble
o B ol B A S e
Limifey srer o istrysignesivi dediisieivoderibe ghpvidiothit s thie: tettisét theapdivituas,
con&mﬁﬂhﬁi_baﬁﬁlm_ _ry?sf@rmaegeﬂa%_f@(jﬁéﬂéiﬂplépétmgﬁnmape@nf&%ﬁt{r%ﬁifmﬁg-
. Vi lonal exgipients,, sucn.as ninding agents, tillers, accepla
S B R R IE e L FRBSRa SRy SotSe e
an agiitetschriiie disseiegaerioredted dnrphudtionisldoiut prioparatibassfcuial
_acﬁﬂﬂéﬁiﬂiﬁﬁ@d@emﬂixﬂdﬁéﬁémﬁaﬁﬁﬁbﬂﬁﬁ ' huﬁ&ﬁmuésgfé@%ﬁmﬁ{?&% gr

ensions,.ana syrups. efnatiyely, the gral preparations may be

R B o 0, P S A s oA e
aboyt F08| mpicpbient felficte thefbAS sz Aliditional dalalitiver)BIle. 5001 to about
500sHSIRIiRG € SRHISIINg AJEID0NN: :B9HE ,%%M@.%ﬁl(gg&%t%%'b'e

e

espesielp vy tHetzslcbrapeumishthddmrehticr inalslilattediglid, selic)e
dos@Nbbfiaiisietlizngthasalutieneloig Hing.andsealing,an annoRliate

vial or ampoule. These are just a few examples of the many appropriate
or o L o T R A B O 1 e CSeR R of
hergile present invention can be formulated into pharm_aceutical compositions

USi%ﬁ%ﬂﬂ&%ﬁﬁc@m%ﬂ%ﬁm%% ggl?d?ragr%%ﬁ@mﬁemoﬁtrequi}ae for
armaceutically- 30 acceptable carriers, outside those mentioned herein,

o B S 0 e oa e SR FE: PSR of

are kKnown in
admpyigiesiien chkmn afie 200 ititiong 2088] dngdpie egtt MdliartisoRoikins,

pati¢RARARSIIGRANALE, ) «RneRiBlkidV bilgdtinRassiiaibat Joiusedn the
treatment,.a cogﬁgound of th%sl vention maé, in"an alternative use, be

B SIRlE UL TR RPN O R TR B T R g e

ministered as a raw or 6?1‘%
systpjpe Sainalhicae onpaimeiel taetivihin grebl rnthasnanp Hypinalte uticedl models

incli@EBulAOR 06 AR RO DI MEBEE ORISR A RRBIRASEHISAYY infq (as
acc%ptrable carrier 5131 ! The invention thus further provides

Wenpaﬁgrn?aceu A HOSTRTP, Rhe h El 5 ose reported by Reed and Seribner in
Diabetes, Obesity and Metabolism, 1, 1999, 75-86). In some circumstances, these

extrapolations may merely be based on the weight of the animal in the respeciive mode] in
comparison to another, such as a mammal, preferably a human, however, more often, these
extrapolations are not simply based on weights, but rather incorporate a variety of factors.
Representative factors include, but not limited to, the type, age, weight, sex, diet and medical
condition of the patient, the severity of the disease, the route of administration,
pharmacological considerations such as the activity, efficacy, pharmacokinetic and toxicology
profiles of the particular compound employed, whether a drug delivery system is utilized, on
whether an acute or chronic disease state is being treated or prophylaxis is conducted or on
whether further active compounds are administered in addition to the compounds of the

present invention and as part of a drug combination. The dosage regimen for treating a
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compound of the invention or a pharmaceutically acceptable salt or

derivative thereof together with one or more pharmaceutically acceptable

carriers thereof and/or prophylactic ingredients. The carrier(s) must be

"acceptable” in the sense of beinggompatible with the 5 other ingredients

. of the formulation and not overly deleterious to the recipient thereof.

dlsewmegwaal%mm&%ﬂéaa@%wwﬁwwﬁm,1%é@f‘-ar,e<hasa|,
accdopieal witticluditgyfeacal Antedubelag Ualk, siagictatiaioparanigrah @nplddédg
may) VA RHES ?%L%fd rﬁ&@fo%‘W&Hﬁt@%&ﬂé@i\éﬁ%ﬂ@o&%@&%&%‘éﬂ Sle'Rkftied

f str I a

. form sujtable for administration by -inhalation, insuftlation or by

n e FRefsp i haematEthiartRatasiucaiepee dhestiRicak ranges can be

test@i?m&oﬂa_d;eat@zbyrm&mmm@fﬂi mﬁema&sﬁmﬁbménamefficient manner
W'%ﬂéﬁé@%&@ﬁ%ﬂﬁ&ﬁ%@ﬁﬂ%@%@%&%ﬁ{é@ i nggﬁgﬁbyeafﬂsag%%h doses

patches comprise an imperm acking layer, a single pressure
ad AR &t APROBRA AFEr 4 e FOVRBIR A Y ity RFT At FAr T SHDAQseS PRI
day Ohie> efitodd i a8 killyi bethetimit ditiied) dersiand andbapgl distade tb@ely spaced

S e for C

B
admipigtesed poeBreA aPRoRARIBDIO B iR S aE e i AR AfiBiskations.
If apanpeint) deginting omayithlialhehplaaet sntp b ectesmrpiphatmagruiic at
donglgg@qﬁemgy%gqu(ﬁ@ggé thereof, and in such form may be

employed as solids, such as tablets or filled capsules, or liquids such as

solUtiSFErRespeT i gKresst IasREOR Rarke lminditratef i RwidnaarigtotAel
and Parenend dathfprfatad, Useiinbthd o finspslandonekdar teatak following

inistration; or.in the,fo f sterile injectable solutio [ parenteral

o R, LU D SR R IR RORRE TR e
phapipaeetisalieafsrnidbin eae of naprasinidke drfAEational ingredients in

conyenjiepalprpipaiiioasicalitormiosibalfdad dit cnabaaiicaCheRewnds or
invaBiDg! @l@?g &F&?HEE‘su%’aﬁx%91%?%%&%E%ﬁl@geg%fea&%&yc%i}é‘gkge?(}f%ﬁﬂ-Ve
. amount of the active ingredient 25 comrmensurate with the intended daily
liquityaryairingairie SHpoyRarartrat Halvfsrerutich s REsEstkal
cac@@nm@ﬁmmmb ﬁiiﬂpﬁi@iblﬁ(g‘ﬁhﬁi&sf% RRARHpIRT a_a_tﬂlid _eheccammxbe,
s SHSREIRHAR Qi AioMeARAITACRUHIRLSAMPOTIARAS, RSIEIARY made

in the form of a dosage unit containing a particular amount of the active
SUSpRRHIGIBITRE R TR PSPt G geliShire s R & a8 tRcX ptetRsysRelers,
matgtiahules or a 30 suspension, with conventional additives such as lactose,

manpitel, £AINIALGA Of R%&%ﬁg d%J?afe%wJ%ﬁL@q?E% SHERAS. G S8 HRgy

_ cellulose, cellulose derivatives, acacia, corn starch or gelatins; with
dividrd A8Y7 SOPREEER as corn starch, potato starch or sodium
carlinxybrethit-aceliciboseioasnd ik bdridahtscatizh lasitel hondeagnesium
. -Th ive.inqredi st injection as a
s e e
used EPAIGTEANS PHelP AL SORIERI NP SR 82 AORTE A PO MRS of the
confi@sdntA RvgBsiamivCluding iﬁh@ﬂwae}euﬁ&aaymc&ﬁtahlecsﬁnﬁ ansbout 90
perée%'t"%‘%%té.@%?9£m%%{?nﬁ?h8§;§9e9%uaﬁi¥§1 DARAISNS JERNARACSHUER of

_compositions, _ . .
this range are necessary. Suitable carriers for powders and tablets are magnesium carbonate,

magnesium stearate, talc, sugar, lactoss, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the
like. The term "preparation” is intended to include the formulation of the active compound
with encapsulating material as carrier providing a capsule in which the active component,

with or without carriers, is surrounded by a carrier, which is thus in association with it.
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58 specifically as RUP3 receptor modulators. 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 pharmacological effect, as opposed to an "inactive
ingredient” which would generally ) recognized as providing no

| Simim@[%ﬁﬁklH@l&@ﬁ'@ﬂhéiﬁﬂ@@@sﬁw&g@mw@mpﬂlsndmimﬁstkwd

present invention vary within.wide, limits S is customary and is
lozenges AT 75 ﬂ’?%gﬁﬁ)s/%ii:@g%, i flslvl\g% SgraL tlct)i%%ﬂ%ﬁvidual conditions in

eadivipdipidoabeprseitorias pémacitne vampieh arrirdniiureof s addrity
glycHidB€orl UG?E%E%Q}%&&%@%QRW?&%M&B;@dﬁﬁﬁﬂ?ﬁﬁgﬂr_sam the _
compound emplo r on whether. an acute or chronic. S
A R SN e R
concoiapcird seis, atlowedsrered: knddidbniesehdifompounds of the present
:DV%gﬁﬁ&atﬁ%%b ﬁ(?%%t?&mg;&mﬁr@ﬁm%gm%mma Hplseiaiebut noct)
imited to, about O. mg to _about 5000.mg, ut 0.001
g, GO G P RSP GR AG  BOT R A B S e b Dl eat?
suctadaonisr® B0am §nabointti:0¢ torhg aPmO0UaRg, about 0.001 mg to about 50
mg L@{iﬂd@ﬂ%ﬁx@ﬁ%d@iﬁ@lﬂé%ﬂhﬁ&@ Sshéutigie, slaisesuiaysfer example,
administered éiurin th (éa 615 1gslpecialll)é W.Qr%nt g%l%i%@%dq{‘gﬁdamounts
waleh o el RIGPH EB%%%\%%) BB exampre 3. 3'or 4, doses. Depending on
prepimetiodividalfami it d exsplatioapisrepiate Apbiptinens alisal ©pfigBician or
e e S e e pro
oses describe rein. The amoun ctive ingredi r e sa
R R L A R
suspuithitth egpatsticiia stedle bidcehiarprenienymy ae boasosle HursmsalbAn
or sifcRalE Phthe sensiienheingdsaniedinnst hheaga:otaangiion of the

patient and will yltimately he at the discretion of the attend sician or
solutips, M"Wtﬁgﬁgi’%%ﬂ I|%;86Pna€¥e Ve cP deblve tts 91&?&%? gé/

ear u'?}soaé'rs%%ncfls how to”extrapolate
enptovédard ataco/Raipet snlatimoetsl isyenisrodippichigrisnsahiking edicy
L e e %%‘“@‘ém%g%@éﬁ“gg?ﬁm
not limited to rodent diabetes model as ribed in . B infra
PurpgEe P ALK oéiﬁﬁ‘é ?n%%i%%ﬁ%ﬁ%tﬂﬁ gﬁfcslﬁ?: .c’h%th e?lepsdrted
addifjoR daty asids Servitmelsin aDibfstas: D estgPardmetanetaplss1, 1999,
75-8f), I3 SQRRICHEUNISIANGRS ptheseineionMatians tagyrmenelyfie
based qn the weight o the.artllimatl ine)tche rgsno%%t%\l{%cql&dc%l g&t&%gﬁgarison
ParEg e A R SR RS A NRTA preferably a numan, however, more often,
inftbiespa8Qaxtizotatcebiareindessifopmibaseenish preiihed syireesrepl
vo1:lﬁ£&£%ﬂ£'f&$ﬁ@ M%iﬁ%ydaéé%&xﬁerﬁemgﬁaﬂaaﬂwizgmjrmiu_qmmt:mcal
imited to, the type, age, weight, sex, diet.and medical . ition
coREE RS P URS B ABL e P ey oot AU 6 lous
velptiesymatolyuicatkiviisiids iy pessis sheh estprsneading siabfiizlpg and/or
disBé}éﬁE{I Eégéﬂ&d In %ﬂ%ﬁ%&%@%@?ﬁée prgfiasnohtye-pariculnr fompbunetd by
employed, whether a dru ivery system is utilized, on 35.whet n
SRR A A R A
suigiblrvehicle, e.g. sterile, pyrogen-free water, before use.

Aqueous formulations suitable for oral use can be prepared by dissolving or
suspending the active component in water and adding suitable colorants, flavours, stabilizing
and thickening agents, as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums,
resins, methylcellulose, sodium carboxymethylcellulose, or other well known suspending

agents.
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whether further active compounds are administered in addition to the
compounds of the present invention and as part of a drug combination.
The dosage regimen for treating a 59 disease condition with the
compounds and/or compositions oglthis invention is selected in
accordance with a variety factors as cited above. Thus, the actual dosage
regitfEh RGeS AP RFRATRERP S ABith are ot dehip Becomtertrdmharty
befprafe;redigdd dgen nagpmaivanidromnd slilledrindheSarhwithieftoge inehibat
sonfiRRE 36 A AROBAEIAITAD ISR MEREVRIGLIARACH EANIE © 165!ed

.and, where agﬁ%oprlate, may be used In the metr IS invention. The
act iy COPRPRRIGES PR B o ntie TRV e pradBterrtificiabmg retmd eviseigeers,
dispivisledihiokerrashibikitresattqpnd deridée intervals, for example, as two,

throgU-0r JIAR4SHR7 S Bk daY L6 SRR SE-IRL RS it

divided, .g., Into a number of discrete 00sely space Inistrations.

mayrhtfIRRALRISE QARBEYIRRIEY o Lhiertafiy A ERvsdramobizitirge amounts
are OQiadminisiereshasdgatretaapi bpiaiauintd setarsdgieosngxanilyleags 3

R S e R e e e

withyangaues frdidabese ardevEbin BRGHYAlr PRtk S8R At RTE SEUHIEERE BEC LTS,

stabaﬁhﬁglig&ﬁhediépeamgd@_emrigtgpafdaf@hgam ﬂmlmaﬁe_galgdﬁxsagecfmm@agwéu
be %Yﬁ%ﬂiﬁ%%Q{?ﬁa%l%kf'&et%a%a‘i%ﬁ%é@%ﬁ?%f&{ﬂ%{Hﬁ i&éﬂg%%ggg@rms

may comprise, as the active Component, elther a compound o the .
comAjERGARYT 2gsphiEmikrari s, sralpeipessandsrarRarimearatbnpilles
conipNEng ar. ftvdirepaisngiphatnea et hah ao mrposi ied slfterh Hieucrose and

acaARPHIER QLINS é?:ﬁﬁegpﬁt%%i&%%W@in%?}@g%ﬁﬁ%ﬁ%ﬁi&ﬁé ﬁﬁﬂ@@&?ﬂea

pharmaceutically acc e carrier ¢ e either solid, Iiquid or a mixture
of bSBHiSBYiEr FYRF TP BRLCThERGEY fothearseleaibtéy srveetsdies,
mealld, EaGheis IS wihosiioins, sipdtespersibithg fantibaioAs seliche proddaiin be
single ot Hu 9{&%&%&?&?""%‘1@% RSO Qé’a%ﬁ%%?%%ﬁgﬂté?@ﬁ? g[L?‘é%%@Eigved by
gents, solubilizers, lubricants, suspending agents, binders, ]
the B RARmHSEeTiab B AITIEYPabREr i Yol re o dagrslitiomer SRtasian
In the QeYsiaersyiyetR ey bs achieedy Rividaapioiig mdaichofs Hetrndnaivit
spréhe finely 25 divided active component. In tablets, the active component is
mixed with the carrier having the necessary binding capacity in suitable

propSHIEHETEHRN Cohp EEpdgtesy therdaeiase g sehiraddy &ocam a1 58 wetel
foratidtiableishiornyheasiadingadding ip eroaada geagmeuniedpitievdtitvaitable

proAIRROYAd, @oa?ﬁ%g&gggglﬂe;ﬁ%g%?gﬁ%ﬁﬂo% 8BS, g&ﬁﬁa%&é&'ﬂom%{sﬁgﬁgam

rom 0.5 to abo e active compound; however, an

corpgisinh rsuaRIATEIRIRIFERA atEeRele BuiaBRls hasehrrjesalierniyciobalation,
tzzis&mﬂabtgmmtﬁ@fwmmnmtﬁia@d s&&bjeﬁeﬁﬂmgrmgmmrmte, _
inh S §#ﬁ%€ea%%£gf Eﬁ'&ﬁ&%@‘?dﬁfﬁ% sPRHNE, %?é&rfmc%ﬁ‘é%&%%ﬂ
tragacanth, methylcellulose, sodiumn carboxymethylcellulose, a low melting
adwﬁt’r% @Gﬁgﬁpgﬁﬁdfﬁg‘ the present invention as an aerosol can be prepared by

processes well-known to the person skilled in the art. For their preparation, for example,
solutions or dispersions of the compounds of the present invention in water, water/alcohol
mixtures or suitable saline solutions can be employed using customary additives, for example
benzyl alcohol or other suitable preservatives, absorption enhancers for increasing the
bioavailability, solubilizers, dispersants and others, and, if appropriate, customary propellants,
for example include carbon dioxide, CFC’s, such as, dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafiuoroethane; and the like. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be controlied

by provision of a metered valve.
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like. The term "preparation” is intended to include the formulation of the
active compound 35 with encapsulating material as carrier providing a
capsule in which the active component, with or without carriers, is
surrounded by a carrier, which is thus in association with it. 60 Similarly,
cachets and lozenges are included®?rablets, powders, capsules, pills,
cacHe®Srapatitoy inepalsdfon ddeinistdting wolid fopinssy itabd,erfawﬁgl

muaﬂlmm&mmnmmﬁama SHPRASIAYGSe Rl QRS M?g% o e AR AP
the%g%g Iglfc lfgrtlt %é/céerldes rcocoa butter, is first melt hd the
actve components FaaFBS ﬁfé“g@ﬁ%k}agwame}émmaelbmmghe

art Fpreevpoplerbh mm;gaemus Wlien dedieth dorpaiatioos indapted v nienésia

relﬁgalgﬁhalggw@qglgqeggg{ Ig,_,[g,q,ybg{ deﬁo solidify. Formulations suitable for
vagin Iadmlr#%éﬁ]atlon may be resented as pessaries, tampons, creams,

ARgags gcaYeéﬁ%%eesmmﬁarw erbifiche fortmetaciiyeowder, for

gels
exampiedipvwdsumix ofitherenasaré ikacuiatik Hoerdut Hﬁbbﬁ;&p@@pﬁ@éﬁs@&

stareICRECH IR BREPAY ﬂ}'@‘@%ﬁgwﬂﬁe&?}f‘&ﬁ%sé %@S&?‘lf? pﬁm‘i{l e

c for ex ter or, water-propylene glycol solutlon or exam
oIS afe%?%ﬁﬁfamawgf@%mbwgm%mmm@mm
map bripersiod inettiyene fgtychk seduihinin dajedallecpreingsasin B g, i@ilatin, or
bhs?éé%méeﬁo%ﬁ%%w%a@leﬁﬂmm&%@%ga%b%tg%@sp sions, may be

according to the known art using sui ersing or wetting

formylat

s RS SGE AR P Sk oEcaB e ot
the arspﬂtaeca stewhaivijet tatolerdiolutes nonzisingpERRINTLIR @ACHE ¥IChe active
xﬂﬁ%ﬁfe@b{@ﬁ%&@%&ﬂ'&&%95&%‘@%@&%’&8@@&? 3 Solgglonﬁm

di 1,3-butanediol. Among the acceptable vehiCles and s ven Cthat may be
ISP TR RISREP R GRABe S BAGKRSHH aPletisErBTHess BeRPERTB iddals or
ampoligsioA s tedititdysagtelite; bt oidsparke, caslve pitbea by ierepioyesdtas a

can%@%%%ﬁ%&@ﬁgggﬁ{%g @ﬁﬂiﬂmhfg&tpé%&@f& se any bland fixed oil
iﬁ_g@f}gmp oyed including synthetic morio- or diglycerides. In addition,
fatt

L% (P ules dRsieral Eprvigaken FpeHiapiis far itoNesp R julmimigatiorne
are prsfapedirmspagitonding to the present |nvent|on may thus be formulated for

parqmwahm@@e@;g%% (6 e DY dniSEtion Jﬂﬁo%ﬁ?@ﬁ Qg"ﬁs lyfielislgyely

us inf S|on) y be presented’in uni

a""’%{’ﬁ% ﬁ%@%ﬁﬁ?@‘é@%meﬁﬁ}s rededAiin SRl PTFPﬁﬁ?ﬂtﬁ%se

' phmm@@mmmhmwmvmm@mwmawm acigIpositions

RepRRGH R SHEIOUA B2 SUSBPRRINAS, SRS, ShOMIAIOBR IR O

camgg g#s vehlcles and may contain formulatony agents such as

A O ﬁﬁ‘ﬁﬁ&?ﬁﬂ’ﬁf?&%&?&‘?ﬂ@ fyeitsfRpEtnEiveNs. heamitve
hlPQHWd@ér@bmw,ﬁadmﬁdwdeméﬂmm@btalmﬁhmjc asaptimisadation of sterile

metSRIIS@LRY yaphilization.fiam.saliio %%g@@gﬂs%é@@ with 2 30 suitable

vehicle, e. g, sterile, tpyrogen -free water, befor qerus formulations

tartalicy aRlcr i BPRIRSELIERIR 398 Birdikeratehgs dhess Rhnenareusisalle Arseripbirsalts
hsteécwe:mhqd@harnawmaemmad@mgzsmgamoqmmtamteréiﬁwwerence in

its eatARYizing

The acid addition salts may be obtained as the direct product of compound synthesis.
In the alternative, the free base may be dissolved in a suitable solvent containing the
appropriate acid, and the salt isolated by evaporating the solvent or otherwise separating the
salt and solvent. The compounds of this invention may form solvates with standard low
molecular weight solvents using methods known to the skilled artisan.

In addition, compounds according to the invention may optionally exist as
pharmaceutically acceptable basic addition salts, For example, these salts can be prepared in

situ during the final isolation and purification of the compounds of the invention, or



i0

15

20

25

30

35

and thickening agents, as desired. Aqueous suspensions suitable for oral
use can be made by dispersing the finely 35 divided active component in
water with viscous material, such as natural or synthetic gums, resins,
methylcellulose, sodium carboxymethylcellulose, or other well known
S sus?ﬁg\ding .agents, 61 Also included are solid form preparations which
"PEPE e TERE th BETORTRNES, dray rebgrelisidomidiuadhiable base such as
the hydyaideti ombdortovabizatrinist rathrhatackutigalig fotepaiinclua sRiHiPRSH
mRUTBCRUP B3 AL AR ORI PR PEEPRIANO B IR 20NN Al on

. CCo £
Saitto glle a&:tlve companent, colorants, flavors, stabilizers, bufrers, arﬁ icial
LIt

M PE oL s tosaiensdhassr rn Heialealiond alkalipaipamerersdntch

as spdimhiifiike, Forsdpicahkim|nistatmmlalintmpidermnisdbe FROBHNDS

nonRREAIRIRG NG IRRRY DAY DE A TmvIRISE & %Qfm%”}%u%%@%&{ fo
lotions, or as a transdermal patch. Ointments and creams may, for

A A TR OY BeBH Witrar i serrive) ahelesnoy ety Badnson of

trimsiyidoinehickipingiss efiogeili) graghaike | Ot septassReaiiesriatach #Qs

useﬂ'mrzﬂ_ik Mﬂb@&%gyﬁﬁﬁ&%‘gﬁs\ﬁq&d&%&%r almaull%oe%?rl]ft:ge!: ignqi%cor. more
emulsifying agents, stabilizing agents, dlspe1YS|ng a’gerﬁs, suspending

cthapaamiae ichannitg B diRerae sty %gents. Formulations suitable for
topiCahaokmisisf thtipresent trevemituit bain Bl A RvIOTERE €5 CAPARITS Mo A6 Goro-

druRIRALAAHAY0IaE, l&@ﬁﬁa%%é%%%aﬁ{dgﬁi%“%e%ﬁ%% fedtich %acas%é)w?aiflxn

%ﬁstilles comprising the active ingredient in an inert base a8 ge

the Al s ivhei AT BRTRI SRR ARing i idpal hesememmiondresdheimadamation dothe

givealbtiperéngredientdn Brsdiigblediduidheaisiess S0luipoemas SHEPaReiaRs are

conBRRIESHABAGHE BIORDASAL AU Y Sonventional. means, for example
with a dropper, pipette or spray. The formuiations may be prowd‘é%’m

alter n 1N &1 ISh RIS - TSRE B RS SorRO KM it BRsees R e FopSE tesr Brpeiite this

approaly ivetdizhdavdabiliyatéheapatientias MniHOUHE ARPBIOPPRIAded in T.

HigRiRIRHIURRE VAL OLIRG SOUIRLASUSRRINRN. 29 p e case of a

spray, this may be achieved for example by méans of a meterng
SYmBOSH RGeS hiers v Atbg famatidn Revg B esiapird S audt Rashalso be
Ameichickiedayanteahssedciniaeinsbérdansn fedian 108 vy high dhe 1AM hereby

incolﬁ&%‘%gi%'jltr@e%@éigﬁﬂe@ adgssurized pack with a suitable propellant. If
t

e .compounds of the present invention or pharmaceutical compositions
25 §8Wi“p‘i’i%‘?ﬁ§;“fﬁ@%°§?gea?6‘ﬁﬁ?ﬁﬁé?@d’%@‘éé%%ﬁ?@? eS@IRfYRnES nasal

phargeroutiisl oortyyoiiihal Atichpnthisatanheparitethpiinioi R RRIICIcdting

comﬁma/a&a}ﬁadg iz65y 3 MY %HH%ﬁ{so%ﬂnéﬂﬁadia&;@@eé‘ﬁgr%{%; g%&%%[ﬁfﬁd

Inhaler or a dry powder inhaler. Pharmaceutical forms for Inistration

least g o iatireebicthespreasesesrbehimriband s pergssreitleprapiied

carrigyy processes well-known to the person skilled in the art. For their
st AT SR g oLl Pt
of: sulfonylureas, meglitinides, biguanides, o-glucosidase inhibitors, peroxisome
proliferators-activated receptor-y (i.e., PPAR-y) agonists, insulin, insulin analogues, EMG-
CoA reductase inhibitors, cholesterol-lowering drugs (for example, fibrates that include:
fenofibrate, bezafibrate, gemfibrozil, clofibrate and the like; bile acid sequestrants which
include: cholestyramine, colestipol and the like; and niacin), antiplatelet agents (for example,
aspirin and adenosine diphosphate receptor antagonists that inctude: clopidogrel, ticlopidine
and the like), angiotensin-converting enzyme inhibitors, angiotensin II receptor antagonists

and adiponectin.
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mixtures or suitable saline solutions can be employed using customary
additives, for example benzyl alcohol or other suitable preservatives,
absorption enhancers for increasing the bioavailability, solubilizers,
dispersants and others, and, if appropriate, customary propellants, for
example include carbon dioxide, C#C's, such as, dichlorodifluoromethane,
35 thidhRsief et ot HeRUB? wipiororedridiosroetiiined snatiheitipeditie

in ASDHALARINI CORNRRIBH TN AISRGRA A& S wiastantsHahaslesithin.dhe
se of drugalirs\%g/“p?lc r&troéled b irovisioné)f a metered valve. 62 In
[

O malatons mtanded 18 BarMTRISHATBR 1 Thi s 8LAiPLASHAY detidheatiding

mapgate iHaes apioidnelian basiverefonhepse ntvilegenesatych av BEPSmakpparticle
moBHA0R] BXATenatntiae BEdRy Bf LehENETARRM (B85S cal SRiARRY LIS 81FSs

may be.obtained eans known in the art, for example by™ .
o L R RO BT AT o MISBRE GVE B iete &
foofegeigniadominelnshadngredibiviensfibie dmplByed cAtteinagi vkl ihtaotive
realiiQEURRI AL BSsRIRVIGeS: Mithe JonpnebasiiROW des okigyample, a
powder mix of the compound in a suitable powder base such as lactose,
starch, starch derivatives such as hydroxypropylmethyl cellulose and
COBRENAJIEIN GIHIBRARPVP). Conveniently the powder carrier will form a

gel in thecbasa GaNityr-Jde IRANAST, comResiirg ddda Redresented in

unit dose, form far. example in capsules or cartridges of, e.g., gelatin, or
Phafss R CompectiRertor con SERTIERS 7 BIO IR B ASEESY FREHES of an
recepisalardiise Grrasenaoadifivar préfon ditivtss asalpreierdiyein. (hitpsage
moaqmtiﬁg te wgmmuﬁﬁw@?rﬁté&?aﬁa &i@ét%gsgiﬂeﬁl&@ fﬁé&%&gﬁﬁ?& )
containjn rQpri antities of the active. component. The uni
e RS A e MR T DT TeP ARG E dning 15
hypeitipidamigyrantitidstefprtpaadiebstsunkilitsspacketetitiab| etsyctapshiesyaind
such RVARIRAHMIRS BN WES: MsQe e d0sRgSIMBEaRbe a
capsule, tablet, cachet, qr Ioze,nge itself, or it. can be the apggi%rlate
anelGalEan, BePDhCr YaukulaE it AR T AR PR AL RO e &
necrpdihinistatioaiandy dlipidds o pastravediol pedininistiidtionofineppredaire ose
tolePRHRNASTIORSHZQ ERE HYNRAUNIS SRR IRA IO NG JRYSRTIORHRIRY ketosis,
0 go&%!sli)é/e)('% as £h macqucallg acceptable salts including
pharmacauticalr 3t 2{&5%?5“5% T D57 BHSR 8 Yramieular
hy pptiepming cetitheaihanerds pisdake. idebadxictiacidthin olacliag degsrgaationacathract,
diaBHANMATESy, ReRtRIeRIaIVR, apldsdngludeib! ass.netlimiiedfo. acetic,
bg zene ulfonlc,lgﬁgirgz c, campho sulfdc;nlc, citric, ethenesulfonic,
et SO, ST o DRI WG ATRIEES% HRRpCiEese: aneioa
pecteyisy Slivotprisisafehtostitorids, materodin idatitomabe isnrisdienmivaatideltic stroke,
vas$0RHNBNGHE ORGe BNIGHGI Ditfice: AXMiforNAROE IRANBIRSRIGPNASRRRYIG,,
mi%%%grinc, geulflrlqa,irtgrtﬁgg, OXea|I§, ?-tolueg,esulfonjc andt ia like, siuch as -
S DA I RRAT LB 52 SR s SRRITiens P Ampsired slusose tolerance,
conphifipmered daprivyl Beiegiples66 giRqde, /dbrsityc erpuiladdfiverdin, Byirefdrence in

connective tissue disorders, foot ulcerations and ulcerative colitis, endothelial dysfunction and

impaired vascular compliance. In some embodiments, metabolic related disorders include
type I diabetes, type II diabetes, inadequate glucose tolerance, insulin resistance,
hyperglycemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia
and syndrome X, Other examples of modulating the activity of RUP3 receptor mediated
diseases include the treatment of obesity and/or overweight by decreasing food intake,
inducing satiation (i.c., the feeling of fullness), controlling weight gain, decreasing body
weight and/or affecting metabolism such that the recipient loses weight and/or maintains

weight.
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its entirety. 30 The acid addition salts may be obtained as the direct
product of compound synthesis. In the alternative, the free base may be
dissolved in a suitable solvent containing the appropriate acid, and the
salt isolated by evaporating the solyent or otherwise separating the salt
and,sglvent. The compeynds of this inyentjon ma f{orm solvates with
e s LR P R R R G BT Rt
phaggprsttiselisgent 68. mewrtditioyrp 0 oirpcan disclscwed iyctontisativneriiootimay
phaetRiiQRad st a%. RRAIMARSHIICAY PREARIARIR-RARIE @ddition salts. For

gisSxam le, these salts ¢an %e prepared in situ during the final isolation and
SRR 5 dpsheterie ThosiBroB e e At e prgn
invewtigstimgladesantthicdndietyplsidrotisasdioc rmedic b idstatithicardatita disohias or
a wﬁgﬁﬂﬁﬁtemﬁsMf%s%@%,}%@l@Figmﬂl%r&fg%%%ma(aGMqg alys

acceptable metal cation gr with ammonia, or an organic primary,
°fP§%@1ﬁaa%?r§“ PITEERH R %f?ﬁﬁafﬁ#la&%ﬁ&mm%ﬁaﬁ%nwey ke,

- pretsat rention linsediteticatith s irasatconatidéiatichibambkcditidi ecemrtia

destRglalgsrsiach 5 as sodium, lithium, potassium, calcium, magnesium,
aluminum salts and the like, as well as nontoxic ammonium, quaternar
amﬁwﬁ%ﬁ ST BERRSHEA ARRRTIRE BB e TBb A [rptitd
of thetpeassattigtentiondnmlude, aeirotetigl apentonithns apelipyieoniine?
se‘cﬁtmmmgem,trg_lpaaﬁhy@aﬁgﬁ@pfeﬁmyéamﬁjmﬂgﬂu}gﬁeﬁ.%&ﬁ%,
hc)gthc_ar repre %nt@%yd%or%?mc amines useful for the formation_of base
hoCHRISH LRI (ncftide HRASTTaTRIER B ANHBATERIATRIHRS TORMRbIaiAR &or
exaghigth sibotaming, syipgrihzinianetitcheetd 5. ddenspoeirdspal e e sépiamine
' i tQ. "pro- " rm_"nro- drugs” refers to
G AT G T R e
cany b ARl HRAESRIFR AR SRRl BH i f@inprsier o iondergo
chidsiptranydfdr(datitichiarogiveylie-patenit i ChpyReURE-Rrocli@s T anis be
conyéﬁe%_%?gaéo&%np%g%m}n%mgﬁ@%5131?0&9f}%&ﬂ%ﬁg QLMOANE: receptor
specialized non-toxic protective groups Used I a tran3|¢§€Ma ner to
agOBItSr BB A HRRE S Yep P B Eh A st ARSI BTt fe AT il ct,
anothxei prent (bgtih apptoathsis atiney Medagiiate-or akagsenslienohiheiough
' ion | | i lguchi lla,."Pro-drugs as Novel
e I U0 T PR S b SRR AR
A R ST SR TR AR R BTy Rsitin Rirfinegiipipd: utresRisl; ocagpretikan
peptharmagacticehAsseitiaian:aesopasgamean Rnss . A8 DotheoitMiemare

RegdEERRAHRSAMRABIRCDY RIIENGE WV RSl Gaame ampagiments of
‘gﬁje present invention !n'éluaé’ga méthod o proarucing a pharmaceutical
Cing8paH oSfib HBR™ AapHBirriehPrREHA A GRTh SstHE TaeRRID AYAZEIESt one

histeainPD erepaeeardingsto arywekihgsampeurmihembodinerissisaesed

or. épio xtcpcga-gs? oSe:lic%%Sé)n ilgomnrllepgarm b -%Ix S Cppetite
it il ct,ggﬁ 1 V\ggé;fzrh gtl éB%eca%rW Ceﬁ%gbo(iagél& ﬁg?andapp tit

escribe erein an pharmac y ac e calrier.
suppressants (for example, bupropion).

Other anti-obesity agents, including the agents set forth infi-a, are well known, or will
be readily apparent in light of the instant disclosure, to one of ordinary skill in the art.

In some embodiments, the anti-obesity agents are selected from the group consisting
of orlistat, sibutramine, bromocriptine, ephedrine, leptin, and pseudoephedrine. In a further
embodiment, compounds of the present invention and combination therapies are administered
in conjunction with exercise and/or a sensible diet. ‘

It will be understood that the scope of combination-therapy of the compounds of the

present invention with other anti-obesity agents, anorectic agents, appetite suppressant and



10

15

20

25

30

35

In some embodiments the pharmaceutical agents is selected from the
group consisting of sulfonylureas, meglitinides, biguanides, a-glucosidase
inhibitors, peroxisome proliferators-activated receptor-y (i.e., PPAR-y)
agonists, insulin, insulin analogues, HMG 30 CoA reductase inhibitors,
cholesterol-lowering drugs (for exaffiple, fibrates that include: fenofibrate,
relatsd 2atiipds@otimin o Allosel bstodafuo e guttieclides bl principlsmyresthintéon
wmv\dﬂgcﬁﬂﬂﬁéwﬂﬁcﬁ%k%@Bffﬁmiﬂﬁseﬁﬁlﬁﬁém%@%ﬁhﬁe%ﬁoﬁ@ﬁ HRIAGIRE of

an'ugl1 1example aspirin and adenosine diphosphate
VPO AN afjé!ﬁls“[s St include: clopidogrel, ticlopidine and the like),
angﬁbt@n siitablymhertcpeivalagentatiibititiomotierisiity| agsotsptisat can be
usc@ﬁt%ﬂﬁ@ﬁoﬁlﬁ%ﬁgwg@f B pitdsnRiRAfphUe L IIRRERS in the
rece %o t e Uélhz S active ingr dlentd#ﬁri g I%ﬁmace tical
ma%?ﬂﬁ 8%1 S MR B T AR RS, DU B er
but n@ﬁmmam mmm&ag el nyed dlisbsten tyapd Tbdickyen itiidegrets of
glu&%%rﬁ&@ltﬁsﬁﬁﬁ%éﬁ%ﬂ&aﬁﬁ% Qﬁ%ﬂ%&?ﬁﬁ&ﬁlﬁ“@ﬁeﬁ%gﬂ%ﬂﬁaﬁi

_ ents S RUP3 receptor 5.modulators, for the treatme
hyp %"Bt% ﬁgpé%w%@ggram%ggegﬁgpaﬁwe TepRiyEad PtSE@B?Bif
Treatrarad) ta‘tms annottrer domssticsaniten Alseivhinrmdtoldissasonr disorder is
phaﬁ%(i@&ﬂicﬁ? a%ent@%@w@xrlﬁ %W@%ﬁgﬂé%%&‘éw& &Gg@ kefgel %&1 el

Those of ordinary skill in the art are readily credited with understanding

limifed to, R fOYQYiRg: SUfRpdmes meeifides Higyeiqn el iigdase pfpitors,
perdEHEﬁmeﬁmtbe~mmeﬁ ﬁfzéblﬁrﬂf GRS HARREY) i BnistC QDAL cLHS
mgg&ec ; atesa eeuctpééamﬁ‘e?ﬁ %ole%%?a%% ARIhe theregfo%%%gze tized

Ing the act|V|ty rec@ptor me |at ISsease

that dptleiGofsaciersr tersdiers seaHsiisd h@t*é#ﬁd%hlﬁﬁléﬁecﬂc%odulatmg
seqﬁbﬁaﬁﬁlwmcamuﬁsc&mm@mm@dmbdnaﬁaﬁ&slmhiﬁelmaﬂreﬁimaabof

wc-$S ALl laied sorsers, Meinboll elaisd dgidets ghide, b

per emla typ ete , type ADetes mel tus

cfomr@bﬁe ﬂ@ﬁ@w@@aé}é@d& ﬁaé&%wm-cgm@ﬁlag ewwmmét ﬁ@%ﬁaﬁaﬁ}

recd@&ﬁm&g@a@g, AeRbRTIS awakeukesta Resifialtefodng PIGH tRgiipkeral
cular dlsea & termltt aud| atlo rction

cardial in
mven%(sa a GOIIIR% apop 135?83563)/51% | IISB in CGIilQB/Q. Og.‘g.’ll% ae%l ACCUTIC aga ant

' necr63|sa emia, pOSt pranai a, conditio of
or agpiinidergine s o BrRErRh s AGTS &ﬁﬁwﬁ@ﬁgdéﬁﬁarpawed fasting
plagmaighscpdersthei ahaotic étﬁiﬁb&f%ok@iﬁﬁi&n -QERAYSf BResHpounds of the
pre§%¥%P8£ %'%mﬁ%%ﬂteh slon. gon es% & o%gmﬁ‘t'é%% tﬁ%ﬁ%YIhPHH‘%e‘% %!l supra
pertrop Y, perlp arteria ase diabetic retinopathy, mac
or iigfegydnibiaglides earaﬁ&t&ie w&s@ﬂéwéwﬁ mﬁfafﬁy PYRSIRSPHISELABPBERS, chronic

phaf@asddRibl tengiabRianeuifpaify afieitbdiscaysdeondtiony beanaeeX that

are P nﬁnaeb nstr e%%lolsgpeqa{g? s GQrQnary heart disease, angina 25 pectoris,
hrombosis, atherosc erosis, myocardial infarction, transient ischemic

attaékgleseﬁ’é@m%eﬁrs? P&%%@fﬁ?ﬁﬁﬁmﬁaﬂ%ﬂfﬁ@ﬁw ®émia,
dlsdase)ammwrmadiﬁyﬁefwgbﬁeﬁmanmaeomuhacmﬁtshamg compeisag glucose

admr}?)‘in’st%g é?é‘lncu?&‘ g o ?n%@éﬁ“&% gﬁj tx% gl%teatgxleerg}a)‘gu echliy effective amount or
dose of a compound of the present invention in combination with at least one pharmaceutical
agent selected from the group consisting of: sulfonylureas, meglitinides, bignanides, o~
glucosidase inhibitors, peroxisome proliferators-activated receptor-y (i.e., PPAR-y) agonists,
insulin, insulin analogues, HMG-CoA reductase inhibitors, cholesterol-lowering drugs (for
example, fibrates that include: fenofibrate, bezafibrate, gemfibrozil, clofibrate and the like;
bile acid sequestrants which include: cholestyramine, colestipol and the like; and niacin),

antiplatelet agents (for example, aspirin and adenosine diphosphate receptor antagonists that
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conditions of impaired fasting plasma glucose, obesity, erectile
dysfunction, skin and connective tissue disorders, foot ulcerations and
ulcerative colitis, endothelial dysfunction and 30 impaired vascular
compliance. In some embodiments, metabolic related disorders include
type | diabetes, type Il diabetes, ingdequate glucose tolerance, insulin
inclyasigpnitasreh i bmifjemmidh ks Apsiriersi-eRparing sreangdhibitors,
angibi¢RERCH %e@amﬁa@@ﬂ@d@eﬁ&nﬁnmsyﬁﬂraﬂaed&e@mmemmlms of

o P%%E‘” % c{t}hvnllt Oof(ﬁ0 m?é r?&%ﬁtormlgéag I%r(laases |ncl de the
P ?rea men olflo esity lé‘l'}or over eight ecreasing fo arl('ﬁllntatl%

are 4éindsiveed aeRaioalyi. él,fmer@hvgwmﬁe@@)}@émﬁhmwwm and
the ﬂﬁﬁfﬂ@&jﬂ&%@ﬁﬁ;\&giﬂjﬁ@@ﬂ{g{ @g@ﬁ&ng metabolism such that the

recipientiases welqlt andier maniains, weight, 65, Wile the compoynds
of the |nve 1on can ministere e sofl IVG pharmaceu IC8.| :

the pigpsAt igventioroneudrevefopy urras e sﬁ%@m&@m agiysTaiophwienote

secrQiBEbr RRBHTECRHASLAAANESIN & P HRSIERNIIRE BB AIRRN

of the |se ses/condltlons/dlsorders d«?éscrloed her?ln Therefore, another

recepigranat SR PHIRERES FERIS P S B RHG RS S i
glimtnseitin ent gha smftapotiay blatedidiserder or a Welght related disorder,

SUCK, Ash YRR CRMRY 08 AdTURI YeRRg {0 ndisicwah '&Bﬁ&ﬂxd%f

prophylaxis and/or treatment a therapeutically effective amount of a

the 125’8?‘?&56’&‘??8‘”8%‘?8 lude dhemeehtiaderonl it LIRS TAEEIi@aT depvatives
repretioliionadpiaermdiosilicat agenges. dbscrigedstenmimoir@uvitable

hypé?Q@E@?ﬁﬁ%H&'Qﬂﬁgmﬁﬁt&ﬂ&%&ﬁﬁdﬂﬁgﬁ@A’}Q&lﬂﬁhg\ﬁm’ﬂ@ Examples

compoun s of the present invention include anti-o eS|ty agents such as
of meplimdes tiendaepaslinidi ARRREIL IR PRy Rsehitidea agar s e at

(apBuB4MTRinbibittvs AtGiRhkiag histsyd tholeBTyStokinih sAn{B IS
the &%Hﬁ}ﬁeﬁt%ﬁ’ﬁ%llﬁ@éﬂg RRLRRIBE PRIING SRRk SRR IOF dRXRTRRIC,

sibutraming), sympathomimetic agents (33 adreneriglc receptor agonists,

Sﬁmﬂ@ﬁﬁ?ﬁﬁé’bi%%(? gfsl%?aé&% M%EWB n g) e peripheral tisstes,
inhipitelemoe\desstitionl &timghaanrierdne sep;epsmofdwgkugglumnmmwadeﬁtor

f: {9 QRIRISH AN PripBdiddsi Sull- PRSI s, buformin, and
ETttyz%ﬁloro henyl)- 1}%2{%1 dlchlr(?%phenyl)gl m%thyl IH- pyrazole -3- éla?gg?(la?ﬁlde]

ﬂwﬁdﬁgifr?ﬁtatmg hormone antagonists, leptons (the OB protein),
Iepﬁ;‘mimhhl ehrescteiital spoepiet cagbrists, igatmhincamtagthnistsydipdse!
the ;BFQAHQHQ{&&EH& B AR e YRR Bt O SIAN o RO RIS CIGABENS

(such as a bombesin agonist), Neuropeptide-Y antagonists, thyromimetic

comaggméy driE RS R AFEERSH SHEh O SrREnIS el SR S I e ShTesRd
etc. EEM%&&Qm&&&@n@&ﬁ%m@f@)@ﬁﬁ%ﬁﬁﬁ&ﬂ@@pmlwﬁcortln

o S D LSS PP e I,
of siRely endsoguiRhEravadea nfcaibpdng daFeantitoims, xma@rmmm -&.Eamble
d1hy(&x%§lilp§“{l¥op§ﬁ&{3ﬂ&%ttg8t}% FuRea, AaQuil ialed RIAGIRR(ARRE).

n receptor antagonls S
inhibitors known in the art.

Suitable pharmaceutical agents that can be vsed in conjunction with compounds of
the present invention include the peroxisome proliferators-activated receptor-y (i.e., PPAR-y)
agonists. The peroxisome proliferators-activated receptor~y agonists represent a class of
compounds that activates the nuclear receptor PPAR-y and therefore regulate the transcription
of insulin-responsive genes involved in the control of glucose production, transport and

utilization. Agents in the class also facilitate the regulation of fatty acid metabolism.



10

15

20

25

30

35

“histamine 3 receptor antagonists or reverse agonists, neuromedin U
receptor agonists, noradrenergic anorectic agents (for example,
phentermine, mazindol and the like) and appetite suppressants (for
example, bupropion). Other anti-obesity agents, including the agents set
forth infra, are well known, or will 49 be readily apparent in light of the

Exapdtant Biddlosegenists owbndsf rosiitaronsiafioglithronp:tenssdivarns. aptizbbiroents,

GwiiRAN-ResiYs ASERIEIIR. Peleaiadirom tengrgup consisting of orlistat,
sibutramine, bromocriptine, ephedrine, leptin, and pseudoephedring. In a
furtﬁ@ra@me@mm%ﬁ?ﬁtﬁagfagaaﬂvﬂf&%ﬁmqn%ﬁtmaﬂamds of

the mesaihinataviinchpiabeddiadinikistixeds inkibitjen TierHMth Godk redsetase

inhiGRUAE A SGRSINE it %, UsilllehC SRASIRIOR: DA DG SCRRE Plirugs that

combina |on-therap¥ of the compounds of the  present invention with other
loweg opheglgs gl s s Rb NS Up PR Sels a8 E difePbs. -
reducedede Gtk sohatdimideis tai¢Hosithstery mbdv ehdietiard Ibﬁda&ﬂt_m;ixj rthple
sl GETRINRLSA, iR AR BRI IACERHIARL BUCRLALARIPIAREHHGRand are

composition useful for the treatment’of overweightand obese individuals.
e SEAB BRI B P, ST PRIV SRR S RS Fents,
comﬂmhmﬂdl}ﬁiérm@iﬁiﬁmﬂahﬁaﬁ.ﬁwim sﬂitﬁmmb,cnim%t&ﬁﬁhb\{aseﬁent
aror{ RN ANASHIAS BdRAtaN LI Jealmen! e ARG als 6t

isorders and/of concomitant diseasés thereof.’For example, buf not

HMGedhredueiaisgelibierhiaattdn e @ pe | diabetes, type Il diabetes,

inadefjstaiephalecssidsieranctains ba ved daoamnbypendly cempaynds of

inidemia. . o lostar ‘ - A

e O o o
loweshloat rhetsterelie didyasiibitne oy Rbrsinacratietivrfigiglyrsidesdr tiore
livePha feauicARGANE MpawnHbie avbalengingjadhaiciassesdbinigs
prof IEHECL0, B RaLoNIEE iR g ap sl QRWeR s RItles.

blguamaes, a—gfuc sidase inhibitors, peroxisome proliferators-activated
fibrye coptenugds ieclysip pazafibras obrelebratks imihnaEFP EhIs oA CoA
claﬂﬁdﬁpbaﬁ&immﬁﬁblmmrwyﬁ@:mgs_iﬁﬁtb@tamﬁﬁbxﬁbrates 15
oS5 JerAUbERlG, B RUALS BGMNgeg, clofibrate and the lie

acid sequestrants which include: cholestyramine, colestipol and the

like SeiRbiRaFFacsHtipthensts BELHEs RO TR M FPRORIE Sine
the ﬁiﬁﬂ@ﬂﬁﬁhﬁﬂ@@ap&ﬁmmm@sm mmwmmmwbﬁqmpwme and
angfOELliFdo ARAIRIARIEARYRHIO S SpHT B A A S BOAIR RS lofiRpeptor

antagonists, adiponectin and the like. In accordance to one aspect of the
bloggglgnteder it antiehesd et AR BreivEh PR JBAPERS pReiqia fonverting
enzpoesbbatigienittie phireaiavticatiagentyoe @éﬁt@i)iatmr@i pgptepoie or
ens{ D SR CIRRAES il S allGH ORI MR HRESIORG, iRkibe

We of combination-therapy of the compounds of the present invention

enalfgipiabFRsingRabmavanre nearErs HoraRh ST HhIeBIeRst Retdatipril

andsipiaeBin itvehitiziacipde ibibhoie kiplesainyleombination with any
pha%%%?e%h%ﬁ&%ﬁ&a@ régents that can be used in conjunction with compounds of

the present invention include the angiotensin II receptor antagonists. Angiotensin H receptor

antagonists target the angiotensin I receptor subtype 1 (i.e., AT1) and demonstrate a
beneficial effect on hypertension. Examples of angiotensin Tl receptor antagonists include
losartan {(and the potassium salt form), and angiotensin II receptor antagonists known in the
art. .

Suitable pharmaceutical agents that can be used in conjunction with compounds of

the present invention include the squalene synthesis inhibitors. Squalene synthesis iphibitors
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25 pharmaceutical composition useful for the treatment of diseases,
conditions or disorders that are linked to metabolic related disorders.
Some embodiments of the present invention include methods of treatment
of a disease, disorder, condition or complication thereof as described
herein, comprising administering 10 an individual in need of such

belonzdn eraiam of Aesnibetineanplesishnlstanidtrsion Johising srsesinmfound of
squaldiR, pﬁﬁéﬁﬂk%‘f@@@f&dﬁxﬁ%ﬁﬁl@ﬁé'&&%& mdaastsarwmmaﬁami
agent selected f the_ gro con&stmg)of suI %) Yclure Jhe %Qslges
OXOPHTBR ﬁﬁﬂé%’éﬁg% plij\%ﬁ%% PRSP LSS B S fe’rmtonrs R&vated
salt (mﬁériﬁmgtlomd fPARe sy then sebibinsUthewndutie aialogues, HMG-CoA

redygiasenhbibiioiscahEaalR awetog fruasdistoevanainptbiales that
include: fenoflbrat bezaflgrate emfll?rozn C|Of| rate an the I|i< % blle
the PRSP BHRC R O RIS TR BRI e ety o

msuzamthnea@argueaﬁmmaaewba@bPH’smwmr@nésmmwmﬁﬁm@
dip eanc?eg&ﬂa@ém&%%%@mswmﬂ@wmo&aﬁq—:ﬁw@mﬂ ticlopidine

angiotensin-c rtin hibi 'Ot% sin 1l
acetygansfpEsa B{S?fﬁs@raﬁﬁ%‘g?p\é % 58‘?% @ . methods of
choltbteropnbsmmanwm@m(fcmgmémmum@smathﬁm@ﬁﬁh%mmwmﬁ&)the
chol&lﬂ%f%%?h‘mx%ﬂ&@ﬁ% nﬁﬁ%@ﬂm}@i&&&»@e%ﬁ%@@y frrtood @B Ti-1, and

embodiments, compounds qf the present jny lon aL d 5 the

ke R AR B T e R e
impljsiden acé liticedagrents)ivhblesteranodadakirs Cnjenatids MR Eénpélilkls of
comﬂ&ﬁn%?%ﬂ%&@’%ﬁ%t&?&{ﬁﬁ%:;%Hl{%ﬂ?ﬁ@?&ﬁ'ﬁﬁd&lﬂé%%ﬁﬁﬁﬁ)@kﬂlﬁre
drugs which promote secretion of insulin from

snglie PRI SIEr TS MH LIt aLBRTSia B0 Fe g‘fﬁ% Ry
non-sneiih branesndxampiés mammmwwmmaes@wmmmgnp.z.de
ami'eraQJé?@BPér éﬁ@f}d&m{s%ﬁe&%m&ewemh@ﬁt@rgaé%% Iike

armaceutlcal agents that can he used in co nc mggu&ds of
ml?ﬁ@i)?@@é‘ﬁ?%@éﬁﬂﬁﬁ‘?ﬁéﬁ@ﬂﬁ% e e ﬁoewnji) ¥V RISET)
1,6-BEREpimidbicid efightives: reprbeiisa (ﬁd’valumssnotmwuh nnmm@tﬁg@@ues.
mhﬂI tz,?ssef mgﬁ%&%g;l&gﬁtm%n@w@@mwﬁm@ aé@m@@m@agam

ef |cacy to sulfonylureas in reducing HbAlc. Exam 15 of L me |t|n|§ies

(PDRR ) oS ShnR SRatagh ?Ei}éa%fﬁg 6%%1%50@7&%{) gﬁ Hown ]?ﬁe art.
gastititiaplgehaymbesutic ahmugerits thdtredmid Xusegtor GOHRInetiostswith

conpeund gﬁh&ﬁgﬁ%gédﬂﬁﬂt&%ﬂpﬁég&jﬁ %ﬂjmﬂmﬁxscoﬂb%unds of
biguanides represent a class of drugs that stimulate an@r?ﬁﬁgﬁ%ml Sis,

the presahiwapiosBrbiRPiBme ofifimary Repitrsrdiiddids ?&8
Drbsagtinndiathdbediiesinelididpdsisokheriticglitunéddéhesis, and

cyang%r%élﬁg %ﬁ%ﬂtﬂ%mﬂ%cgﬁ%%ﬁ§ & @%mﬁ%%ﬁwl!ﬂ@m@ nfggmin,

trormin, buformin, and biguanidés known'in the art. Suit

A PR (e BB T EE Pl R T LAt of

rifltheflies@bhinverie INGGIRE ) ib [B-dyt osydasdaimdityonsndlaeetyl]-2-cyano-
(©)-ByHMERSIYRRR PRI, 55)-2-12(5)-Amino-2-(3-hydroxyadsmantan-1-yDacety(]-2-
azabicyclo[3.1,0]hexane-3-carbonitrile (BMS-477118), [1-[2(8)-Amino-3-
methylbutyryl]pyrrolidin-2(R)-yl]boronic acid (PT-100), GSK-823093, PSN-9301, T-6666,
SYR-322, SYR-619 and DPP-IV inhibitors known in the art. Exemplary DPP-IV inhibitors
known in the art include but are not limited to those disclosed in the following International
Applications: WO 2005/075426, WO 2005/072530, WO 2005/063750, WO 2005/058849,
WO 2005/047297, WO 2005/042488, WO 2005/040095, WO 2005/033099, WO
2005/030751, WO 2005/030127, WO 2005/026148, WO 2005/025554, WO 2005/023762,
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competitively inhibit digestive enzymes such as a-amylase, maltase,
a-dextrinase, sucrase, 25 etc. in the pancreas and or small intestine. The
reversible inhibition by a-glucosidase inhibitors retard, diminish or
otherwise reduce blood glucose levels by delaying the digestion of starch
and sugars. Examples of a-glucosidase inhibitors include acarbose, N-(l,3-
WO 2oy 252902 WROBY N4 IR AR SR WO REHE XS a8 T8RN /Mikkoln apr°
emb@etQAHﬁ@,&!ﬁi@s‘s‘@r'1 J'fkt)hiiﬂifim?xm Q\é@l)eﬂﬁxtbm&riz_\ﬁfﬁiﬁu&amevmgmf apetytical
ents that can be used.in conjynction with compounds of the.
N Y S R e l?z-ggé‘tfaéy%z?ﬂﬁe
(PPEPARep)idatyppisiass ThEOPRDXidpentdyl onpéidess & (RETvRa Eeastii-y
peptRQUYSISHRPESeNt a class of compounds that activates the nuclear
receptor PPAR-y agg therefqre regllljl

te the trapscription. o ..
e AT G AR i D RPaT ol oLy g o
respéeding pattaschBSertiiizition ]l Agpstins in inisnerdesty g0 thanype pgisally
acceﬁ%@gﬁﬁﬁgﬁgﬁﬁ%ﬂéﬁtﬁh@ﬁ%‘&c.@% Examalaseh BRAR n@gonists

Include rosiglitazone, pioglitazone, tesaglitazar, netoglitazone,.
a0 S SO AR B RO Bt Suitable
comptitiona dEbeicatagensitbrt masureofismpivadilibe ters it EsHPStinds of

admi IR SE A IYRRIRR mgkﬁﬁxﬂaﬁa{iﬁ%@&% @ﬁﬁ@ﬁﬁ%ﬁ@@%cﬁ@@m
HMG-CoA reductase 5 inhibitors %re a er%ltsngls%leggﬁgg toe S esgag n
can b fnptirted At BATR G BTN IR S IS EIoTeT blood cholesterol

difféenetiroy, irttiloithecpbepticogpntethy sl givdyeCoringlveanmsitiynreductase.
HMG-CoA reductase is the rate-limiting enzyme in cholesterol
biosynthesis. The statins lower serum LDL concentrations by

OTH&% Igfmqﬁe activity of LDL receptors and are responsible for clearing
L DLAfratherthigidbtad chePresratroprademiivetesatiodibsitd e wrapndpas

des RPN RINGIHER TORLMASIaLEh PIRVARIAHA ANCbis 30 kSR both in

_ simvastatin, lovastatin, atorvastatin, fl tin, cerivastatin, rosuvastatin,
it Y OB S e AT 5 T B P P R B ore
inclidiogiminath end forSdetabt e pRARA acentic disauytsrits ihévidembinding efa radio-
LabSQNUHRAGHAR With SomBaUnseQfr fe iRresRRtiNRBIMiNel B thedkiates.

Fibrate compounds belon {? «1class of d&ugs that 15 lower blood
assqy Gl KL PIEpERS BVW% %e YHERS™Ad secretion of triglycerides in

the ke prmdtEstivatimgmbipopistepidladdeRibrarers e Dismin Bried

anyRGHYAIE DRICHISOENG:s IR HRBiRIRr ACHVAIRG (GEPRFOISIANGHRHLTE). An

.. lipoprotein lipase exgr >ssion. Eégmgl s of II'c ate i%orgg)%t{ygg, |ncuIrL11(%e
isqiepieaiiate, BERIGEFAE, BIRFBFR CiBOREIAE. ChAshbrate, .cfg?i%rate,

disathofib hig e tytdtofite &te, thenofioramereaaniivrszitp iredfib ralstiadBrae, 20

atoRPRI{REAIE - IR RERLS: tREQTHAALE, BffeldH Sk eI dRiRe R iha S uitalie
pharmaceutical aﬁents that can be.u e%in G enlg(ﬂction Xgistgl&%nég gnds of

Py RS bT PR A5 EAbERER eohver Frlllg enzyme (ACE)
incmpribitat &1 Sinpoands ofdhsimesunimmitignandydecow aib rek Saikas Fry Th(the
wiitldss Bf druasdhakpantialls WWeh as T for tritium), ''C, °C, ¢, PN, PN, ¥0, 770,
180, 1p, 35, *C1, ®Br, "*Br, "Br, "Br, 'L, 1, I and **'I. The radionuclide that is
incorporated in the instant radio-labeled compounds will depend on the specific application of
that radio-labeled compound. For example, for in vitro RUP3 receptor labeling and
competition assays, compounds that incorporate *H, *C, ¥Br, "I, 'L, S or will generally
be most useful. For radio-imaging applications 'C, '*F, 2L, I, L, 'L, ”Br, ™Br or "Br

will generally be most useful,
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blood glucose levels as well as lowering blood pressure by inhibiting

" angiotensin converting 25 eénzymes. Examples of the angiotensin

converting enzyme inhibitors include captopril, enalapril, alacepril,

delapril; ramipril, lisinopril, |m|dapr|} benazepril, ceronapril, cilazapril,

enalaprilat, fosinopril, movelt ril, perlndoprll quinapril, spirapril,

terffdeapitisteah Safdpid |d’c’é‘r¥%1?ﬁ H’rﬁP Wﬁﬂ’i‘fbﬁ%rs
presc!ﬁﬂ QWehid AR atds &U@M&Wﬁmmu%mhﬁs%mmwm the
ra dmuc %“s?e ec\}/i\/ recerqfou d Gggsﬁgnmg{esenmpvs@gg@s@glude the

otensin gonlsts Anglotensm Il receptor antagonists

tar@ﬁmlm’@@é\lﬂéﬁ‘?ei@ Féé@ﬁt@ﬁ%ﬁﬁﬂ?ﬁée???fe‘m’ﬁ\ﬂf’ﬁ‘ AP Bnstrate a
comﬁﬂaem@b@ﬁeﬁm@s@mam Exam[ileont anyiatiersis tHeredgptotide
B a0 s el R 0D S RAIAD SRl R By sotopes

AR recep or an agonlsts nown in the art. 35 Suitable
suchpi e fies) B ers afferd caraichiesauic adwheav R BRRpEEHES of
metamﬁu%ﬁ%ﬂﬂ} ,EQEE rﬁt@ghgaﬁ ﬁldevmmsmadefwmyaﬁmgs md;ubdmasl\tsSqﬁalene
synthesis Inhibitors elon
hemgﬁli%g Tgvélls BYihRbItNG Sfl?‘?fheSI ofh q%% gﬁgglllli%wﬁgrﬁhﬁg? g?‘ the
PreswmmswtM@Ihmbnm@ﬁ%hﬁ@l%m%fé@eﬂmﬁ%sl o thoss
discRXAPHORE NI QR lﬂé&ﬁiﬂ%ﬁgg&@;ﬁfﬁh%wbﬁﬁﬂgﬂﬁtheﬂmggﬁbmmd
otassmm an itors
i R s L aa e Bl

discusaUnttioMwithvenihpsulths @ﬂdﬁfr‘é‘)@ﬁéb,@rﬁh ﬁf/‘éﬁﬁ&ﬁ“ﬁﬁﬂaﬁnﬁﬂt‘%’ig
compBHiad Joma myiiniaonni skse (e exanapl eoimmiiriidetininisotiope of such

secretagogues (for Ie GLP l,agonists ndin-4; insulinotropin
ator?f\ﬁ\rl%l%? &fip ptrai%égf]tg 5% Inhib o?g gorlg?gér%ple NVP-DPP-728),

acySﬁ@tmwm@&rawrawmésmmﬁ&*@ PREPUS STHIRIES Bmibe,
appﬁélﬂsférzalb&nﬁammﬁ@@pammhdwmwwmmamtmmmm (for

\.

_ le, ezetimibe ues ik teral.ester
methpdsckr ‘%Fﬁi@e i} %rsn%%cru& °ét§"§'9’9414 ] “‘?’n?%gsb%g%ﬂ 1, and

follfiks compounds), mlcrosomal trlglycerlde transfer protein inhibitors (for
examp@ataimeﬁt@@i&@naﬁdﬂmﬁma@umbrmmmmmmémshﬁor
ample, NO-1886, and like u madylators (for
Spe% SR Vé{y@ﬂ}ﬁ?ﬁﬁ gha ﬁ(h% ﬁggognd s%#%ﬁ%}%ﬁ signalling pathway

modl Retestieithfsidsrs Bepowide) fBkindis RESHHEES Shis FssReasye

andr}QtﬂlﬁE‘ piLapRbrsnRtiEEaBIpeisIedntt tidhibarspofuch as aldehydes, ketones,
tamlne fr d&s&G phosphate amidotransferase (GFAT), compds.
2ottt ﬁﬁgaﬁ ysregulated hepatic glucosegrodn like inhibitors of

glucOs&Biystios pliththiteiye S humaym Edsider B - This procedure offers products
at ATHHOSEskRisRbosRbMARS. (2k6 BRass)rdahibitrsmoefhoogerble

phos ho lase (GP I agon receptor anfagan 0 inhibitors of
funﬁ%? ?ta&(%afebb CIRY o NigiSRNE20 inhibi

oﬁByruv VURINESE. pyruvate dehydrogenase
kinaBe T IGrirfupitors L#?S’@}Hﬁ SEHE RWﬂ%F‘BWH%Y%%‘?%e’fﬁ%ﬁ% B

corRRRR e8Bad phkIE r6t6ifs @asHisramTyingprastadehengiebbntagipstists and
retingi Wgtﬁ)erﬁh%% ﬁ@é@d@&?ﬂg e [*H] - This procedure is usually employed to
prepare O-methyl or N-methyl (*H) products by treating appropriate precursors with high
specific activity methyl iodide (*H). This method in general allows for higher specific
activity, such as for example, about 70-90 Ci/mmol.
Synthetic methods for incorporating activity levels of 131 into target molecules
include:
A. Sandmeyer and like reactions — This proceduse transforms an aryl or heteroaryl

amine into a diazonium salt, such as a tetraflnoroborate salt, and subsequently to 1257 1abeled
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Suitable pharmaceutical agents that can be used in conjunction with
compounds of the present invention include inhibitors of dipeptidyl
peptidase IV (DPP-1V). Examples of 25 DPP-IV inhibitors include
valine-pyrrolidide, 3-(L-Isoleucyl)th; zolidine, 1-[2-[5
cyanopyridin-2-yl)amino]ethylamind]acetyl-2-cyano-(S)-pyrrolidine
GOmP@‘JMFBW g), @,Weﬁﬁfqﬁ@gpcedure was reported by Zhu, D.-G. and co-workers

in 1. el (iflHon0Rc Ty H45.643, 8-tetrahydro[ 1,2, 4]triazolo[4,3-a]pyrazin-7-yl]-4-(
2,4,5- triflugepphenyhbutan-l-on -0431), . :
R B SRR St e eppton o
™1 af thmopty position of a phenol as reported by Collier, T. L. and co-workers in J. Labeled
Compi R PiR)n2-[868)44\ m160-248-hydroxyadamantan-1-yl)acetyl]-2- 30
azabigyclo[3.1.0lhexape-3-carbonitrile 477 - -AMINQ:
iy TS o g DB B e o o G A AR e
step preses SHe frsbwe6is tyruseionoitie 4y lan datsera PIARIBR S known in
corrdfpnath ExeaplanuRini-ditinRibl o5 clargpe) dPahardskédebactob liteare not

P A ) G0 I e IOUR S50 h DB B,

- hexagByWitn 1065 (0% 7RSS (¢H: 2b0s mrzsasdRer sbus A oy edppBas, M.

D. ardRiR33098. W Q056830 Fakiofem 00510301528 \84822005/026 148,
WQ 2005/025554 WO 2005/023762, 70 WO, 2005/020920, WO.
R R ok e S

scresuinp et snidentify/ DEmipLopmIRge-ideesrsd e p PR ifRiBAYEeheRing

idenSBlacivibsdod (R Rt\Vayvpusip salbEainiret et dashsinsiuaedas onriag of

re, qf -proline;cleavi ) . (PPCE), di idyl ' I
oo REEEEEe ceay e s R GRSl o

the afififaroby tesf esoprekioswinsteithrbe SridimjebriehtampoEpin G At B AN

inveﬁ?gb'?&dtﬁ)biﬁ’fﬂ%i@% Eﬁ@lﬁmf&%@?&%ﬁm&!l@ﬂaﬁﬂ&ﬂmﬁﬁmmer or
in e ntly with a iologic accepta ary xcipient, binder,
iR e R e L s R . i R HEIEE wE e
embopdixtentibcitbasdoreatipoondivs-oyifly tessdbphabait 8% HYAIT ereBiposition.

embYHRRACIBAOHALO5& Mixwre©f cempauRdaabthariesenidaxention are

administered as a combination therapy with another active compound the
embgdipapehtitebrrrempambBafihibratet) B R A Ft¥ ph T RO fical
embSSEARATHINR BV Bshe S ARGTiTesOthad ABiftenemtinna sy adltiyet another

therapeutic agents can be giv S a single compaqsition. 15 OTHER
embmeﬁlfggﬁ%@%ﬁé ?Sc%“ tﬁé]%?%%eﬁ?%rlf%ﬁq%#qﬁélates to radio-labeled

cor)ticumsts afthddischibatrtreptirs tndmetoils Ballbsettiefoparny inthose n
the IRYIRMAGH GRLEIAISOrdRiaR SYSs BRbBreVitro and in vivo, for localizing

and quantitating the P3 receptor in tissue samples, including human,

P IR RG S PR PROF TGEER By RO ARG T
perfathisibalephuomipoundetioftiaés thisrop et of thisdnnsatidddisienal ebissts,
adviiEMEE RIS VASERiRS: SSERYRRhMAICRIGRERISSSHER (Paidalaaladn the

compounds, The present invention embraces.i otoplcallcy-éabgleﬂ oo
m%mﬁw%g ﬁfﬁ]ﬁ“{"f}%%ﬁﬁpﬂs tgéregf, w?uc% are intended 10 be illustrative

and not intended to be limiting.

EXAMPLES
The examples are provided to further define the invention without, however, limiting

the invention to the specifics of these examples.



10

15

20

25

30

35

any subgenera herein, such as but not limited to, Formula (la) through
Formula (Hi). An "isotopically" or "radio-labeled" compounds are those
which are identical to compounds 25 disclosed herein, but for the fact that
one or more atoms are replaced o;ssubstituted by an atom having an
atomic mass or mass number different from the atomic mass or mass
Examppihber typically found in nature (i.e., naturally occurring). Suitable
96- welll Dyvicl Wee thaininayeasip o Pafased in compounds of the present
invention include but are not limited to 2H (also written as D for
deuterium), 3H (also written as T for tritium), "C, 13C, 14C, 13N, 15N,
Materighs:770, 30 180, 18F, 355., 36C1 82Br, 75Br, 76Br, 77Br, 1231, 1241
1) ARblylaneddAdivihen Fsigncldeihiat fism Retip@aied- 96 thellinSMPA04B)
sarierape gamponpds il dsRendandag. sprsifciaeplication ol fhat
radio-labeled compound. For example, for in vitro RUP3 receptor labeling
noherresmiiptindRlakERf &t ompounds that incorporate 3H, 14C, 82Br,
2) Hdbihotid3fin35Signavitk tseerally be most useful. For radio-imaging
icati 8F 1241 1311 7'Br, 7613r or 17 Br 35 will
3 &gﬁg%ﬁ?%gehﬂﬁ%ts%gé#ﬁ 7}1&“%?55 understood that a "radio-labeled " or
4) GiEheRigedRdlihd" is a compound of present invention that has
5) Aorganakedzageast one radionuclide; in some embodiments the
6) @gg%r_l_ li Lsigfgected from the group consisting of 3H 14C, 1251 , 35S
and 82Br. Certain isotopically-labeled compounds of the present invention
7) Beeetisdiispiuticbihfisi &ﬁ@fw%ﬁ%ﬁéﬁ@yﬂg%e distribution assays. In
8) MeUie-esithedinects-thv satliegniclide 3H and/or 14C isotopes are useful in
9 Ititution with heavier isotopes such as

e studies het,
%ﬁéﬁﬂﬁ% a(fesfézslziﬁf%ﬁgﬁﬁo?ﬁ certain therapeutic advantages resulting
10) Bragfort Bsaisin dvwaitioiic Biawdit S@Yincreased in vivo half-life or reduced

11) Hesagsntegigranesishand hence may be preferred in some
circumstances. Isotopically labeled compounds of the 10 present invention
can generally be prepared by following procedures analogous to those

Mg@@%@ﬁ%ﬁ@ls %%ﬁﬁf’al‘é%e’@x%’?ﬁb%é Farinpsidemsatuttil s

and isGHOpRiGal§hiahete degeageih fos butlen-iskio pieaiiniabaled.reagent. Other
etic ods that are useful are discussed infra. Moreover, it should

20 %}éqégrﬁfé’rg%%% that all of the atoms represented in the compounds of the

1 mifhyé#tlon can be either the most commonly occurring isotope of such 15

100 aiI RO the more scarce radio-isotope or nonradio-active isotope.
Synthetic methods for incorporating radio-isotopes into organic
compounds are applicable to compounds of the invention and are well

2X RpgrnpraHomBuiir %gé“@?ﬁ}’?@t"é‘ﬂgf@thods, for example, incorporating

20 raatititydRvetathi tfiti2ranvtottaigeidngleaiiias, are as follows: 20 A.

talytic R 100: Wi Iti - This procedure normally yields high
20 o B %8%%%% %%93@;

pecific activity pro nd rec s halogenated or unsaturated
20 ot SR Smrke p B Hpson itindBakiia s AU M his procedure
0.2 isMatTer epegsttan)

100 mM IBMX (44.4 mg IBMX dissolved in 1 m] 100% DMSO first and then add the entire
amount to 200 ml of buffer).

pu—

N

S

Regeneration buffer can be aliquotted into 40-45 ml portions (in 50 ml sterile tubes) and kept
frozen for up to 2 months, Simply put the tube in a beaker with room temperature water to

thaw out the regeneration buffer on the day of the assay.
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A,

and requires precursors containing reducible functional groups such as
aldehydes, ketones, lactones, esters, and the like. 25 C. Reduction with
Lithium Aluminum Hydride [3H ] - This procedure offers products at
almost theoretical specific activities, It also requires precursors containing
reducible fungtional groups such as aldehydes, ketones, lactones, esters,
an@ ¥ FEE“B"Fritium Gas Exposure Labeling - This procedure involves
xPasii§ pregersetion bofftainmip e xeharidrp bieh& dpmehmregas in
the presence of a suitable catalyst. 30 E. N-Methylation using Methyl
lodide [3H] - This procedure is usuall lgyed to prepare O-methyl or
%-m@%%‘@%%@&%% Tr%ﬁ?&ggﬁigqﬁ%}gﬁég’ precursors with high .
specific activity methyl iodide (3H). This method in general allows for

i;' %ﬁéﬁé‘%ﬁ'é‘ﬁwﬁ%&%&ﬁ%&ﬁﬁé XA RILiInARR AR OQ0GHBRIRbIL for

thetic methods for | ting activity.levels of 1251 i t
BN e BB ROTUPTo S By A TRE LR E G B Elre

trabstfmpede’aeilifor dawtBy dasbranieimel oo ravd B Aorpmolsaitll SoalvaSa
tetraflunrolRrais salkraimpuBsrAdaNtly to 1211 labeled 72 compound

using Nal23l. A represented procedure was reported by Zhu, D.-G. and
co-workers in J. Org. Chem. 2002, 67, 943-948. B. Ortho t25lodination of
ph@isiss-uT syproskdume stbwslof treircondotiltion phatd 281G Mhawrtho

posifionitampRanplAsgrerted by Collier, T. L. and co-workers in J.
Labeled 5 Compd Radiopharm. 1999, 42, S264-S266. C. Aryl and

heteroaryl bromide exchange with 1251 - This method is generally a two
stefWpliidtess. Thfimdt stempisnt fvsimmesivraitithEcampoyphisteaessipp mix
bromide to the correspprgingtr-aikyltin intermediate using for example, a
Pd catalyzed reaction Ji.e. Pd(Ph3P)4] or through aryl teroaryl
lithitYfF: #I the preset ti‘)cfna"fr}grﬁfk%@h%gﬁb@gﬁp%ﬁg%la‘fﬁyﬁt? ns[ge‘%.,
(CH3)3SnSn(CH3) Bt PMED)¢Eeel tmoqentretourc2WiB reported by Bas, M:

D. aiadh g0 erksisdnotvlhaelatrompn.Radionaean 2001, 44,
5280-5282. A radio-labeled RUP3 rece&to_r corg;el%lé% of present invention
da

cant Bisld Quiption el S2al R TaRmET compounds. In
gen&edl betrhd dduiendy wyihthésidedwenitentificdl W8rmidound (i.e., test

corgpatinch) cARiRG.R YAt er fak it alilikignredusm binging of 15 the
“radio-labeled compound" of the resentlnventbo&)b% the RUP3 receptor.
TR iz

AccBliRg iy O HaH SRREBITREC compéte With the
"radieliadodied dibmiporfivelidl (fimepregentralinrenidRIEEbinding to the
RUP3 receptor directly correlates to its binding affinity. The labeled

compounds of the present.inventign bjnd to the RUP3 receptor. In gne
emboghfert i Rided Eﬁ%ﬁéﬁr%“ﬁﬁaséﬁlf’@soﬂesesr 1%’5%%) o E%)% o
andihempOuedsiddiramntiad.| dvaidd o fpompbindArcoltBoY8sS. tidi are
abogdf @&Qp%n@#ﬁ?mmﬁﬁs 8, 9, and 10 are for compound #3.)

.5) Add 50 ul of RUP3 membranes to all wells in Columns 2 to 10. (Prior to the start of
the assay, the frozen membrane pellets for both RUP3 and CMV (cells transfected
with an expression plasmid containing no RUP3 sequences), are éuspended in
binding buffer, usually 1 m! binding buffer for 1 plate of membranes. The
membranes are kept in ice all the time, and a polytron (Brinkmann polytron, model #
PT-3100) is used (setting 6-7, for 15-20 seconds) to obtain a homogeneous membrane
suspension.) Protein concentration is determined by Bradford protein assay kit using

instructions given in the kit, using the standard supplied with the kit as a reference.
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embodiment the labeled compound has an IC50 less than about 10 pM, in
yet another embodiment the labeled compound has an IC50 less than
about 1 M, and in still yet another embodiment the labeled inhibitor has
an IC50 less than about 0.1 M. Other uses of the disclosed receptors and

methods wijll become.,a ent to.those.in .25 the art based upon, inte

i R S e e
meibotimafbhemeredé neiprotainitn. fccugiol retegerformed any particular
number of times or in any particular sequence. Additional objects,

advantages, and novel features of thjs i jon will became to
R RSN R e R
thesadH, wiicH) at €Miendabiriochd (Ad¥ireankraBs briczwbtintemderrieibe
limifinge EXANRlIERTPeSxamples are provided to further define the

invention without, however, limiting the invention to the specifics of these
examples. 35 73 Example 1 96- well Cyclic AMP membrane assay for
RUR:HtalchinisatsobrActepiydtoyolabagictivaton Pathpptorsshgkiit from

PerKin i Imers:PRmEs(pMP004B) and 9 tracer (NEX130) with comes

with the kit. Keep in refrigerator, in a box, and do not expose the
Flashplates to light. 2) Phosphocreatine - Sigma P-7936 3) Creatine
Bhospinakinasedd (S ifirAa @18Y,580 1004 }h6 T tragiyyin deGei sy yusfysmplied

Sigmh AilFdsh @té%h’g&g%}gmﬁ, Jﬁz?&lxé_i@tﬁ&%ﬁ&fiﬂé\ﬁxéﬁl%on_ in distilled
water - Gibco #F15630 80 8) MgClI2 - Sigma M-1028-1M Solution 15 9)
NaCl - Sigma - S6546 - 5M Solution 10) Bradford Protein Assay Kit -

Bietadri G608 HashilkRroddmB0dBictimabudia 126rsihdih §- Butfef Riffdin-(
Izﬂé%étaﬁﬁ YOR AR SIRiGIenMRlgRRS fllev@ndkasn ihsaligemter oflkuiters

and membranes should be kept cold (in ice bucket) while performing

huenmin i MRS IERCHIRES 1 mM MgCI2 100 mM NaCl

9) Shake the plates on a rotating platform shaker for 2 hours, covering the plates with
lead sheeting.

10) Seal the plates with the plastic film sealers provided with the Flashplate kit.

11) Count the plates using a TRILUX 1450 Microbeta Counter. See the door of the

counter to determine which counting protocol to use.

12) Data is analyzed on the Arena Database according to the RUP3 non-fusion, ICs ECso
for 96-well cAMP membrane assay, and the compound numbers and the

concentrations of compounds must be entered by the user.

Membrane Cyclase Criteria

1) Signal to Noise:
An acceptable signal-to-noise ratio for RUP3 can vary from 4 to 6. The raw cpms are
approximately 1800 to 2500 for RUP3 and 3500-4500 for CMV. The cpm (or
ultimately pmoles of cAMP/well) catmot be outside the standard curve, and should
noi approach well A of the standard curve (50 pmole/well) and well H (no cAMP).
Generally, the pmoles of cAMP produced by RUP3 receptor are around 11 to 13
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25 2X Regeneration Buffer (make in binding buffer): 20 mM
Phosphocreatine (1.02 gm/200 ml binding buffer) 20 units Creatine
phosphokinase (4 mg/200 ml) 20 uM GTP (make up 10.46 mg/ml in
binding buffer and add 200 ul /200 I) 0.2 mM ATP (22.04 mg/200 ml) 30
100 mM IBMX (44.4 mg_ IBMX dlss?oé%# I ml,.100% DMSO flrszand hen
TR B G0 ST O SO HECERERR o BAFELS o
aliddafggcbiabo /40H15 ml portions (in 50 ml sterile tubes) and kept frozen
for up to 2 months. Simply put the tube in a beaker with room temperature
water to 35 thaw out the regeneration buffer on the day of the assay. 74
7. Aleadgrdiidure 1) Pipet 50 ul regeneration buffer in all 96 wells using
Mafiix I@sCitxaid dehiebpipettbe. cxd)r Ripefod duplitdSGhionkbia nems sinalhdlhe
CO' @ e or e RGHAR WP%%%E%'W%&%QW

2 In this format: 50 pmole/well for row A, ole/well for row B, 12.5

o ERT foGR ST Fo A B TS B b B £
1. 2fpitaGrelivoe hifheraweran 8t bepeaicie/ewplirforendwsiG: Jan drGtqumBleierel]
(buffer 2Ol for OV, wséfxéﬁ%ws&mgﬁ%ﬂam;@mmﬁm Ao

compound dilution plate, for IC50s, using the following dilution scheme:
WelBPRNAH5 A0 Bl b LiresiS s O B RBRpBERET RSkt Gh
Midhalibof tddFti040 uM = 20 uM Well G: 1:10 dilution of Well H (i.e. 5ul
compound from well H + 45 ul 100% DMSO) (final concentration = 2 uM)
Well F: 1:10 dilution of well G (final concentration = 0.2 um) Well E: 1:10

3) ThelonSEarehiatdhea Pl o o 6200 cotr AR BB HRiish of
ivetbls, 46 etloatd ge dinadian0<oD Q02 200) Wbk Gittbrl O Thtutionod welt & Hnal

n | Bgok: 10 dilution of well C (final

g%ﬁgg‘ntt&r%%?\mtgd%og‘o‘i@ﬁnﬁ%ﬁe|| Kl 1:10 dilution of well B (final
concentration = 0.000002 uM) 25 IC50s or EC50s are done in triplicate.

C. Ongthlaskpatef cANIhBr 8fITaTb®cshi up to handle 3 compounds. (i.e.,
COlIR & ARRACKRHS /7 SO BRI e OO S ARG Y BeOne

comi)ound 42, and columns 8,9, and 10 are for com und #3% ) Add 50
Thesg o5 RSP IR IAUEES I IS HFS AGHAFS SR80 SRS Ieedidh

stim@fate or inhibit cAMP accumulation via its endogenously expressed receptor. In this

assay, cells are grown to 80% confluence and then distributed into a 96-well Flashplate
(50,000 cells/ well) for detection of cAMP via a “cAMP Flashplate Assay” (NEN, Cat #
SMP004). Briefly, cells are placed into anti-cAMP antibody-coated wells that contain either
vehicle, the test ligand(s) at a concentration of interest, or 1 uM forskolin. The latteris a
direct activator of adenylyl cyclase and serves as a positive control for stimulation of cAMP
in HIT-T15 cells. All conditions are tested in triplicate. After a 1 hour incubation to allow
for stimulation of cAMP, & Detection Mix containing *I-cAMP is added to each well and the
plate is allowed to incubate for another 1 hour. The wells are then aspirated to remove
unbound ‘*-cAMP. Bound “’I-cAMP is detected using a Wallac Microbeta Counter. The
amount of cCAMP in each sample is determined by comparison 1o a standard curve, obtained

by placing known concentrations of cAMP in some wells on the plate.

D. Stimulation of insulin secretion in HIT-T15 cells

It is known that stimulation of cAMP in HIT-T15 cells causes an increase in insulin
secretion when the glucose concentration in the culture media is changed from 3mM to 15
mM. Thus, RUP3 ligands can also be tested for their ability to stimulate glucose-dependent
insulin secretion (GSIS) in HIT-T15 cells. In this assay, 30,000 cells/well in a 12-well plate
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30 the assay, the frozen membrane pellets for both RUP3 and CMV (cells
transfected with an expression plasmid containing no RUP3 sequences),
are suspended in binding buffer, usually 1 ml binding buffer for 1 plate of
membranes. The membranes are kept in ice all the time, and a polytron
(Brinkmann polytron, model # PT-?37100) is used (setting 6-7, for 15-20

are ingubaied ) PGB HIRCR FRRHUTRIL B SHEPRBRAN 8T8 BEALRFT) Pitein
medRARERAFRLIQRdS/dRiestaine hdiye Boatifoirg pitbte hrelgsay! Kitlvbghgpose, and in
ol SRLENRGVER. M i iRiaeiRaRsaTHpRISH s el 2
reference. e protein concentration of the membranes is adjusted
intergthSoTmRItMY bisReive e titatonioiningrictNborikalin 8 pRs IS RARTEe A 3
condiighkpieieing GplRce ey de\Mellzdd Br €] alhB, adiicCubiidE3

%ne% aperite 2400 LLGMY, MAPPIADES,

V- -membranes being of the same protein concentration as the RUP3
Laboraspriey St ERISHE30aeCraal Fuan S tehiodi%re with agitation on a

rotating platform shaker. Cover with foil while shaking. 10 8) After 1 hour,

add.(to all.96 wells),.100 ul.of t in detection buffer supplied
E Wit%‘?ﬁnelq‘ffg%%%?seg&ﬁ sp Us tfi‘)%r%gﬁns?j%%%g%%g{%wthe following man ne?:pPipet

peksTOtRET Hashb e ko febiutistiar Alisindr i Soketsgiies o m
cansel BY lﬁﬁliéhsé-ﬁx ﬁh@?’f@é‘&iﬂtﬁﬁlﬁﬁeﬁﬁtﬁé@m@b@ poachnetidongh ﬁﬂMR’c)uMﬂdCh!:lask

smaller quantity .of.detec : ake
e B B R e
inswtnrq@a@sﬁ@@tﬁf@@tz'%?eiﬁa)%é%ﬁ%%ﬁéﬁéés\ﬁﬂ%aﬂﬁ%bﬁ@éﬁé fiirfhel gty to
stimRIQYIders vith: thiet blaehyplathikiisshil JsGatihitiapBatsvatsing a TRILUX

1450 Mictobeta, Coupter, Seffﬁ%@%@@;f&fs&@ﬁa&&g DigkiR AelamiRehigh

cou‘nting.protoco )y ) Data Is analyzed on the Arena Database
accordimdctestRpeRPB AP Ebhin s Glcessr b omstiamgtional)

membrane assay, and the compound number he concentrations of
oo RSP BB ST by R Gt B Ma e e g
Criteriasat)iBigAsdnsfeNoie ummagepidbiellsigriapmotnurdl P Foliisr3

can vary, ol o6y Tiadaun) GBESre-RADIGXIEBiekt (BAB)t@2H00 for
RUP3 and.3500-4500 for CMV. The cpm (or ultimately pmoles of -

cAMP/v%ﬁﬂ%%nnot be outside the standard curve, and should
C. Incubate 30 minutes (1 hour if overnight step skipped) at 37°C and 5% CO;.
Save the supernatants if a positive contro] for the RIA is desired.

D. Move strainers with islets to new wells with Sml/well low glucose KRB. This is
the second pre-incubation and serves to remove residual or carryover insulin

from the culture medium. Incubate 30 mimites.

E. Move strainers to next wells (Low 1) with 4 or 5 m] Jow glucose KRB, Incubate
@ 37° C for 30 minutes. Coflect supernatants into low-binding polypropylene
tubes pre-labelled for identification and keep cold.

F.  Move strainers to high glucose wells (300mg/dl, which is equivalent to
16.7mM). Incubate and collect supernatants as before. Rinse islets in their
strainers in low-glucose to remove residual insulin. If the rinse if to be collected

for analysis, use one rinse well for each condition (i.e. set of triplicates.)

G. Move strainers to final wells with low-glucose assay medinm (Low 2). Incubate

and collect supernatants as before.



10

15

20

25

30

35

35 not approach well A of the standard curve (50 pmole/well) and well H
(no cAMP). Generally, the pmoles of cAMP produced by RUP3 receptor
are around 11 to 13 76 pmole/well (for 15 ug/well protein), and for CMV
are between 2 to 3 pmole/well (for _15 ug protein /well). 2) Standard curve:
5 The slope should be linear and the error bars for duplicates should be
vély srfaRPiTeeolfecetbrssarenmrEb Ml SRY camifer beiare @ e HiGR
standargnfivevinAS Mesaiietcaamesthpb theotippionednielsata v tuthe
high eng,of e SIARAAIEMNG:: 8 aalhcRITR BIEL S RIANSLANE HILS!
repeat e experiment using,less protein. However, such a case has not

been oBterseaders phiriE {dynhinspbaeRuntioRcHafdeEieedo ug
DINA/15 cm plate, ysing 60 ul Lipofectamine, and preparing membranes
aflor 2O BRI SF AT B LEeD AT/E €A 88
100% (usiog th2d9s) iofuwmritial (RUPSRIEIRbranes at the top, and should go
down to O (or up to 20%) at the bottom. The standard error of the 15

triplicate determinations should be + or - 10%. C. Stimulation of CAMP in
Exahiple P15 cells HIT-T15 (ATCC CRL#1777) is an immortalized hamster

nsulin-producin ine. These cells express RUP3 therefore can
& R R e R B S R 2 ot
cANAB-BeR e aapind (ndlsterdimecbriisis ftipianeRigRe pidigappainetides
usedBIBSRYROGUSIRIR IUF@lE day@A%sconfluence and then distributed into a
96-well Fl - I tection of.cAMP,via.a, "cAMP
b S e S AR LA BN

NO3Hti-cAMP antibody-coated wells that contain either vehicle, the test

ligand{s) stecoATaAABAGTHUSESATCACM forskplbpribing) | 48EQ Da 25
No_girect activator of adenylyl cyclase and serves as a positive control for
‘stimulation of cAMP in HIT-T15 cells. All conditions are tested in triplicate.

Aftepdithe honeneubnkidissus shdl mereltiMi asislenseckwar wehessempfes
(1 nMiBICRYAINNO2EAMBhIS Bdag-tasi nwathandtievplaiaizall opord to

incybate for another . The wells. are then aspirated to Qve
wes B LR IO I bR e
instivtiteobetacGolomeb. iThEB sarign bp theAMIPViinS spsuesseaiend RStérfanted
minpéfegm?&nl Qi ,W@%\/ gp QRIS PYRIBLINGKNAW Rep 5, 72°C

concentrations of CAMP in some_wells on the plate. D. Stimulation of
for TriafsrPtas rtiomah HIPer T8RS i i8Rhown that stimulation of cAMP in
HITThd odfis: AR eacinnn(rd ahovinrdisdlit o83 Sétretonswie tothslyze the

RT-%%%?%&% G L@#%fh&%%%&‘é%ﬁ?ﬁﬂﬁ%é&%&%ﬁé{ﬁ Wiig 15

! us, RUP3ligands can also be tested for their ability to stimulate
specifisalisanpbifies Hemc bt n{ sacretori e St FPIFFSPLSTELHEC A
subBghay o840 cells/well in a 12-well plate

B. cDNA Dot-Blot analysis of RUP3 expression in human tissues (Figure 1B).

Results from RT-PCR analysis were further confirmed in ¢cDNA dot-blot analysis. In
this assay, a dot-blot membrane coni:aining ¢DNA from 50 human tissues (Clontech) was -
hybridized with a **P-radiolabelled DNA probe having sequences derived from human
RUP3. Hybridyzation signals were seen in pancreas and fetal liver, suggesting these tissues

express RUP3, No significant expression was detected in other tissues analyzed.

C. Analysis of RUP3 by RT-PCR with isolated human pancreatic islets of Langerhans
(Figure 1C).
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| 77 are incubated in culture media containing 3 mM glucose and no
serum for 2 hours. The media is then changed; wells receive media
containing either 3 mM or 15 mM glucose, and in both cases the media
contains either vehicle (DMSO) or Jl?;UP3 ligand at a concentration of

interest. Some, wells_receiv ia containing 1 uM forskolin as a positive
o P A SIS PRt T S T B for 30

18918
rlp?|ca
Langeimuteshoand rtiestenprassiaf o BURR bdelet tells hud ttfdnmendial sedplesrmined

by ELISA, using a kit from either Peninsula Laboratories (Cat #

ELIS-7536) or Crystal Chem Inc, (Cat # 90;)60%)T %g‘sti@ulatjon of insulin
D. Apalysiof TSRO U POAS St et PE RIS ISREWPihat
stinRliRtenpodssibdiid fuisidated yzdi sidis Dibdis eSratomigoréa KT #HGRs ulin

techREECHAWHBR ARG QI EP HE:CRRGARFAIRHR e R iR I dig it caanged
from 60 mg/dl to 300 mg/dl. RUP3.is an endogenously e press§d GPCR

by pqth ey & OB NG R R R A (T DS RIS B R AL L HPalso be
samipéestetefoortindired vility dontstiRTIAIR GRIG ofdhidietsetitapery FhisHd¥al is

bef LR ARIPPPUG R BhRThdRstal (RG] pApaRiGhtEL i each

assay condition using a dissecting microscope. Incubate overnight in
SeqUERRRYlucose culture medium. (Optional.) B. Divide the islets evenly into

tripbatcRABA T RAP &) Zoe-¢t@rds| B+ 4 TIvEROCISC AaRIPIC TITEGS S 1840
No:3W mesh sterile cell strainers in wells of a 6-well plate with 5 ml of low (60

mgldl) glucose Krebs-Ringers Buffer (KRB) assay 20 medium. C. Incubate
O TSRS oG LR LA L Gvehen s O v
PCHWM@MQWMW@EWM@@H@ mdhﬁsl@wm,;mmr§
inseSRARL IR WIIRIERS 0. RENRINH) REHIALIR YGOSR oF Py
the second pre-incubation and servés to remove residual or carryover

minjstspl 255 Griven thincitR S ENIRL uusat 3T miPltesn g, 72°C
for ‘BHRNESHEC RBhMEI e @Wpeklov iR fag. 5 Ml low glucose KRB. Incubate

@ 37 C for 30 minutes, Collect superpatants into_low-bindin

DONISHEE b eI b HUINET RN AERBOR LA Todse
RT-BRiperdutts, highe ghacificss Wdiks e BEO g/ dfi aghicih ieprsepnitiadant B3/ BY was
speckRe4 MhplneU kRIS andcotisalaupernalianis s delara Rinsesineisdaitheir

..Strainers In low-glucose to remove residual insulin. If the rinsedif to be
with Rt P BT A9 CRR T AT RERRVER FEPLRAPERRARH . set of

hyptiiglisates.) G. Move strainers to final wells with low-glucose assay
medium (Low 2). Incubate and collect supernatants as before. 78

Example 3
RUP3 protein expression is restricted to B cell lineage of pancreatic islets (Figure 2).
A. A polyclonal anti-RUP3 antibody was prepared in rabbits (Figure 2A).
Rabbits were immunized with an antigenic peptide with sequence derived from rat
RUP3 (“rRUP3”). The peptide sequence was RGPERTRESAYHIVTISHPELDG (SEQ ID
NO: 7) and shared 100% identity with mouse RUP3 in the corresponding region. A cysteine
residue was incorporated at the N-terminal end of this antigenic peptide to facilitate KLH
crosslinking before injecting into rabbits. The resulting antisera (“anti-rRUP3”) and the
corresponding preimmune sera (“pre-rRUP3”) were tested for immune reactivity to mouse
RUP3 in immunobloting assays (lanes 1 though 4). In this assay, the GST-RUP3 fusion
protein was readily recognized by the anti-rRUP3 antisera (lane 4), but not by the preimmune
sera (lane 2). The immunoreactive signal could be efficiently eliminated when the

immunobloting assay'was performed in the presence of excess antigenic peptide (lane 6).
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H. Keeping cold, centrifuge supernatants at 1800 rpm for 5 minutes @
4-8C to remove small islets/islet pieces that escape the 40mm mesh.
Remove all but lower 0.5 -1 ml and distribute in duplicate to pre-labelled
low-binding tubes. Freeze and store at <-20 C until insulin concentrations
can be determined. 5 1. Insulin deté‘?_minations are done as above, or tﬁ/
LinBo FABS aepsestitdninsafinoodysing Brrslisaf naucnmtie alyle figure 2B).
Rat pilde3ds)wrmplal 2ith4R haR@GRnalalydis(PF RUIPEReamsasieddsd RUDTN

tissues (Eigure, |A)..10 RT-PCR was lied.to determing the tissue
e T o0 B B e e BB,
immypeidined ity diter BecAYRESandB oreirs G Tith atiacREES a6t rd
(Fighherme) hatols 64D N6 ed B sASndary staining with donkey anti-rabbit [gG

5'- TAGATGAGT TGAGCAG-3' (reverse primer)..(S ID 15
s, & e e G T iech Vi HEHRe B e

- mongelenahantiiniinestiiadn Semadi e F e R2Brngnes Rt D TR R DS

fondgaalaﬁat_@‘éwu %ﬁ@l%%nﬁ?%tﬂﬁ?cx&qﬁﬁrmﬁdgd&i@@iﬁim,mraﬁﬁ

uperMix (Life T.echngloqi InG.: m actyre instrugctions.wer

= coR R 1S L SR CRyPaThn A el U PG,

coudeyl i I Kte grpnusduuestoriisigeisprerecaanisebode @ Suefssgent purfecgpe.

RUFBiﬂrhﬁﬂﬂrﬁigﬂp@ls;ea@E) ié@m?nmua@?m% thiaugh &M!gﬂﬁﬁ@ﬁi%ﬁl&@ons
Imes. resultin reactions (15 41) wer edona li53%

prodyE i el P e A (AR AR RS S EpestR b ool

but hade fpailDRNBfragarertiie frese dtinty FHURS via svesp ebificed| y o ploec]

pand QI GRNALO) RRTRIRAS KGN Ry SXRLESSIoN was also evident in 25
subregions of brain. B."eDNA Dot-Blot analysis of RUP3 expression in
human tissues (Figure 1B). Results from RT-PCR analysis were further

Exaggnéided in eDNA dot-blot analysis. In this assay, a dot-blot membrane

ranSARNAIIREHRNG OBy 39 Pupandissyss (Clontech) was 30 hybridized
W

ith a 32P-radiolabelled DNA probe having sequences derived from

huriaresrebbshed Bt PRttt dx mdustion # BeMEeupystign of
293 ity veitig g stitRBAesEss ugerex pragsikRibiPailpteigmfitanthe xpodssion
of ﬁ%ﬁg fleteeiediin Qther iSsHRs ANANF G0 fr., éﬂyﬁﬁ 9%%%% PyRIrPCR

with isolated human pancreatic islets of Lan ans Figure 1C). 79
encqeifghs %H%‘f?é%’%?ﬁ%ﬂ’é Fjzer-BORN %Hé&"rft?ﬁfé:??tﬁ%%’i"b%{’:ic
exp:i&lﬁ‘t_ﬁ: @f&mﬁ@mhﬁmﬁ@ﬁmmmu_sm@xﬁi@lsﬁ?@ﬁxxﬂimmﬁ&ﬂab@dw bittie
luciﬁ:Qa{sH]a(c“%éﬁﬁlvﬁ@ﬁb%I@eﬁs PnA0ASIRRLRY RS SER SRR NI R PRI Of rat

origin b%/_ -PCR (Figure 1D).
(“RUP3” in Figun

that RUP3 stimulates the production of cAMP when introduced into 293 cells. This property

e 3A) have at least a 10-fold increase in luciferase activity, This indicates

of RUP3 is conserved across species, because hamster RUP3 stimulates luciferase activity
when introduced into 293 cells in a manner analogous 1o that described for human RUP3
(Figure 3B).

It is established that, when cAMP is increased in insulin-producing cells of the
pancreas, these cells exhibit an enhanced ability to secrete insulin when glucose
concentrations rise. To test whether RUP3 might impart enhanced glucose-dependent insulin
release, retrovirus containing human RUP3 was used fo generate Tub cells that express high
levels of RUP3, Tué6 cells produce insulin, but do not express appreciable levels of RUP3
and do not normally exhibit an increase in insulin release when increased glucose is present in
the culture media. As shown in Figure 3C, Tu6 cells transduced with & control virus that

contains no receptor are still able to produce insulin, but do not show an increase in insulin
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5 RUP3 expression was further analyzed with cDNAs of rat origin by ‘
RT-PCR technique. Tissue cDNAs used for this assay were obtained from
Clontech except those for hypothalamus and islets, which were prepared
in house.. Concentrations of each gDNA sample were normalized via a

control RT-PCR analysis, of the house-keeping.gene.GARDH. before
secrs R Ay O REELRE PR AUET B FHTETTRL L PR

mM. faljowingst] Diseglenvesurat R RVPIROPEInEvayitus display significant
giuco%ég%zgﬁ%%%gﬁggg%%[ GRE)G-3' (SEQ ID NO: 5); rRUP3 reverse:
5-GCTCCGGATGGCTGATGATAGTGA-3' (SEQ ID NO:6). PCR was
performed using Platinum PCR SuperMix (Life Technologies, Inc.;
Exammesfacture 15 instructions were followed) in a 5Q pl reaction by the

T v PHINY FREHNGESiHIOR AudRE 1O SR $iSRice, 95C for 1 min; step 3,
60C for 30 sec; step 4, 72C for 1 min; and step 5, 72C for 7 min. Steps 2

thrdudhral Flreose frerrigedsstitREd he resulting PCR reactions (15 )
weMale @iigtl/chmict. 8%pagsiregelyéekirflgge e fRPHaRroauesd, and
randéhﬁ%?&ﬂge%‘&%%@a%q NOPiagnantdaRessingd 2kRN3yas 20or
specitically amplified from cDNA of pancreas origin, reve%gg&gmﬁa
10 mglE e SOBRPIH &SR AR RIS IS P B 8RTAE ?135?2??%8%? expression was
At tised) lsvésndatdshisibteosnderhypeotial asmgs: Eveampler EEE KRiy Bayprotaih
miccWRIESRIRNES ARG iR Rol Hineage ainara eplicdsiets) (rigwre 2). A.
A polyclonal anti-RUP3 antibody was prepared in rabhits fe( %Lé:eluch‘gé
compeypfhitd Wé“ﬂﬂ?ﬁiﬁﬂi’e@%ﬁﬁ%“&rﬂff %’B@B’fﬁfe %\Yﬁ g Qu £8 Getived
werd i agsRESR, JnfinRictR@e ABhenpeptitdesecaendly wasose of 3 g/Kg. Blood
giuc%gr%%%vg w&%&%&%&%b%%,@%! Bo MER'add enrhabaresd96%..

ith-mouse RUP3 in the corresponding regign. A c steir}% %O

Tablesk iaws heseebProratess bibEIN SEEHAS SITSPIMY SHSERC e tide to

comfRtiitpieckdgtl asasslinkdivg bifateinjedtieimta aivbits Thtve rssliting
antisera ( anti- v : r@&HISHEﬂ SINBAWRR Sefidose in a

demn 'psréa-?géll%@g% \%:g?eg) ?egélt%%%g? (i??n&r%ne_ react'i{g%ptro mouse R%PB in

dosg P SHRBCAESANS HRs QL epesa S5 MECHis assay, the GST-RUP3
fusion protein was readily recdmBigdéd by the anti-rRUP3 antisera (lane 4),

but not by the preifymHBerARHEIR H162% ERgipmunoreactive signal

could be efj'!lciemu_ehmmatadguh.eu.thumumbbang-aifay was
performed in the presence pf excess antiB@?ﬁc peptide (lane 6). 80 B.
RUP3 expressigadpoggulinfprodugimgd 3 cdlls ofgaageleatic islets (Figure
2B). Rat pameaswa&peptse_ d-with-d9e-paratormataeryde (PFA) in PBS
and embedfled in OCT em eddinézmedium. Ten micron sections were
prepared, fixed on glass slides, and immunostained with either
pre-rRUP3 (Figure 2B, panel a) or with anti-rRUP3 antisera

Example 6
Generation of Tué/ RUP3 Stable Lines

To produce Tu6 cells that express RUP3 at high Jevels, a retrovirus bearing an
expression cassette for RUP3 was generated. Briefly, RUP3 coding sequence was cloned.-
into the retroviral vector pLNCX2 (Clontech, Cat # 6102-1), The amphotropic packaging cell
line PT-67 (Clontech, K1060-D) was then transfected with either the parental vector pLNCX2
or pLNCX2/RUP3 using Lipofectamine and stable lines were established using guidelines
provided by the PT-67 vendor. Retrovirus-containing supernatant was obtained by collecting
media from the resultant stables according to the manufacturer’s directions. Tué cells, ina 10

cm dish, were then infected with retrovirus by incubating in a solution of 1 ml viral
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5 (Figure 2B, panels ¢ and e) followed by secondary staining with donkey
anti-rabbit IgG conjugated to the fluorochrome Cy-3. Each section was
also co-immunostained with a monoclonal anti-insulin antibody (Santa
Cruz, Figure 2B, panels b and d) in primary staining followed by a
secondary staining with donkey anti-mouse 1gG conjugated with FITC, or
supeggriani YwhedRmegiatiagerianib btyeshrrl e Neigthe R Bametiiand
was SR kR frtkgaMulg Fel catspilnek BOF iEEH! ICUTRINGHLsrascantbigralsre
. were examined under.a fluore .M
R R e e S S v e o
vectey Shitsdnicadiistip srrsrsEbinte gatipRsd sctavir taptR etfafertrme RUP3 is
exprESRIESBRYNET & eallSubrriUIGian 8-eslis-af bRt pancseftic: ity Northern
blo Analogous results were obtained when mouse pancreatic sections were
investigated for RUP3 expression. 15 Example 4 Functional Activities of
RUP3 In vitro (Figure 3). It was established that RUP3 stimulates the
ExaRgltiction of cAMP by cotransfection of 293 cells with: (1) a

1 %_E-Lugife@s¢§gg%rster, wherein the ability to stimulate the production

ns so‘i‘cﬁ?eﬂ%lu‘él erase depends on increased cAMP in cells, and (2) an
expFe setervp msphiseredn fgredeahinti fomirdrirg pol fivfsrdl syt

cu1ﬂmt&eﬁﬁg¥@§y§d3§§gg@9gmmaaewﬁﬁsmm Miesotidviap iining, ihoRAIP3

word S SREERH T en ESUAE SENRIOTNGE Bl (R LSRRG Shrer
WharBas cells franarec e th an expression plasmid encoding RUP3

an ifeprativs gt bus iz ayedisveaneqbensedaml sardvied B des in Gemera uEns ARy .

Insulif @1&%@@%&54&3&5@ %UB ﬁ)&fﬁﬁil(l@ﬁ%sﬁ%? ProehiaiioBicfech IR WREN
intraduced into 293 cells. This propert R IS conserye rQs

256 R e HOS b S luhefs SRRk B

to eiptrothatths stepRoBeeaienens frlhmibindhmboyadesies chtie SeacHp &UrTHr

(zer2bHRANsRERR WiCheHias BY iduing sallishat:thal bvie faAlidBuisdincreased
in insulin-producing cells of the 30 pancreas, these cells exhibit an

enhanced ability to secrete insulin when glucose concentrations rise. To
Exaggplafhether RUP3 might impart enhanced glucose-dependent insulin

ReckplenS8ndiEMERy containing human RUP3 was used to generate Tu6

cells that, express hi evels.of RUP.3. Tub cells pr %9?1?&“!?9&@” do
not%fpﬁgétsl% é{ﬁtﬁ?f%%ﬁ%g?éslgs/séﬂ' ég?)%%ﬁ%maar%de ngﬁ%t?r%rmaﬁ y exhibit an

comprethisdiriptsttiniza indisspfiiinscrehe BUBR 6% SRESRAE ff 8%%he

gen&idliyi8gRd iar0i Bhaiedifuic goite ’M_J;ﬁﬁufceﬁus Uﬂaﬁ&ﬂm;vjﬂm\aﬁéntrol
. Viyus that fains no receptqr,are, st r | Elén not
e S R eeb e B it (B C PR oy

labejieswith srradieistrnsentiseddn grshires dor syatuztriie ofBnif of adspcontrast,
combdfnael sy anaeuceshinith RUP3-containing retrovirus display significant

qucX ?gci%?a%gﬁed - cl:'lcggpg’%: %F?Qn(nlfﬂgldfg) %acx:x)be used in a screening assay o
identify/evaluate compounds, In general terms, a newly synthesized or identified compound
(i.e., test compound) can be evaluated for its ability to reduce binding of the “radiolabelied
compound of Formula (Ia)” to the RUP3 recepior. Accordingly, the ability to compete with
the “radio-labelled compound of Formula (Iz)” or Radiolabelled RUP3 Ligand for the
binding to the RUP3 receptor directly correlates o its binding affinity of the test compound to
the RUP3 receptor.

ASSAY PROTCOCOL FOR DETERMINING RECEPTOR BINDING FOR RUP3:
A. RUP3 RECEPTOR PREPARATION
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5 Example 5 In vivo effects of RUP3 agonists on glucose homeostasis in
mice. A. Oral Glucose tolerance test (0GTT) Male C57b1/6J mice at’
approximately 8 weeks of age were fasted for 18 hours and randomly
grouped (n=5) to receive a RUP3 ?onist (either Compound B3 or B124)
at1l, 3or 10 10 mag/Kg. Compounds were delivered qrally,via a ge
s NN SRR P R e
recepan eSOkl spudeataticnipre (B eh)X weBagrenn amidte disbdonddours (75%

conARHINRIE S theiih eharebinle 2RV MusEo Y RIRR  PaiR-S oindensi) Or test

conmipound. Thirty minutes after administration of test compound, levels of
20 Py A T aBEL s SEE EIF 5T R ST B AT

Coulfipuinaifagerill P @itindosd HO® gikg) BIFCED 1&g)u&mqmﬁ_&ﬁ@méht3’\’9$ere
resusg%]gge 1 ARBLhA9 MR 8BS T LaNnAalal mpin-aliRsdhipdimeo- kable 2
ows the mean percentage inhibition of glucose excursmn&Lor ch dose
Dourgp hosto gt Ae A0S Heat rALE TRV & IR TARS TR0k ?r%%%ﬁe‘?ﬁw
store@BOL40°J hastued ultdirdém anstratde thatd iretR 3RS amembstoesedtedimgred

on S RPRHAG L IPWETSE RIOAEAHEASE iR, daseneRsadeRivARRE! 100
mice after challenged with glucose. 20 TABLE 2 Mean % |nhibition of
M R 5Eb 8 S 15 BSERRRN CHEPS HET SRR 59

memExAfpIRGRBGRnRritidwih TBEARUPSIIAIE PilgeoT bopreadoizer Tud 5
secoff 5%% EPrERS. RYRRAbDIG Q’l%!&?ﬁ?ﬁé@‘@ﬁg ARSAHING A SRRIEREION

cassette for RUP3 was generated. Briefly, RUP3 coding sequence was
Bradgehergtein@ ¥ retroviral vector pLNCX2 (Clontech, Cat # 6102-1). The

amphotropic packaging cell line PT-67 (Clontech, K1060-D) was then

tra%sfectw&%tﬁ%w parental vector pLNCX2 30 or pLNCX2/RUP3
using Lipofectamine and stable lines were established using guidelines

proRantseebyinfias T te?! velmsofRE ot mereBrRiRi AL G R muaRE figted
in as@é?tﬁiﬂﬁﬂ@Xtﬂﬁll%smﬂwﬁdiﬁdmpﬁimeﬂe&ummyaaﬁl&s AnOFENTY; th 3

manufacturer's ditections. Tu6 cells,.in 0 ish, w [
ol S TR S A b enertes
assay bitifseanictialodiRadiohtp 4B RREN Dbighmdn Edonmappeiliedimdre it sh

assaf RN L AIRNAEAIQ F PSR GRRIAN Y. U 13 is added

resistant clones were ultimately created by virtue of the
beforretfii efRrdiskthriiad SIS Ligndia edeRipifs e BENERF B thus
tempbidicRl g dhesuatrss{UTiRIBgdalGE0fsp iEauifkiRatRiTiRItIiiE geappiees

mo%r%@rﬁcggggy% 90 LT Rk RHAURY b SkhPs Srintanbeslemjaasas
harvestor followed by washing with cold 50 mM Tris HCL, pH 7.4 containing 0.9% NaCl.
Then, the bottom of the filtration plate are sealed, 50 ul of Optiphase Supermix is added to
each well, the top of the plates ars sealed, and plates aré counted in a Trilux MicroBeta
scintillation counter. For compound competition studies, instead of adding 100 i of assay

buffer, 100 p! of appropriately diluted test compound is added to appropriate wells followed
by addition of 50 ul of Radiolabelled RUF3 Ligand.

C. CALCULATIONS

The test compounds are initially assayed at [ and 0.1 pM and then at a range of
concentrations chosen such that the middle dose would cause about 50% inhibition of 2
Radio-RUP3 Ligand binding (i.e., ICso). Specific binding in the absence of test compound
(Bo) is the difference of total binding (Br) minus non-specific bindihg (MNSB) and similarly

specific binding (in the presence of test compound) (B) is the difference of displacement
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blot. Example 7 Insulin secretion, Tub Stables 10 To measure insulin
secretion from rodent insulin-producing cell lines, cells were first cultured
overnight in serum-free, glucose-deficient media. The following morning,
the cells were then placed in the same media supplemented with either 1
~.mM or 16 mM glucose. After an incubation of 4. hours, the, %di,a was
bmdlegﬁ%&@ﬂ%ﬂ%ﬁﬁ?ﬁ%%?lﬂ%@iﬁ%%m‘l?é?ﬁa‘%EﬁL%?“} dRpoon
respdnstzyumve; logitlnpqassH\lq BIB) Systemti(XKiverstrshed@ipnmicia Biotech, Cat,
# RPN R dm8d by bibiaally. e AsrayWATRSER Med using multiple
dilutions of sample mediain order to ensure that the sample
measurements fell within thie BoufiiEEE®f the standard curve
(genteratlEq s siagdenewnatamdaRedé-REEIN)imedesehmibnaed bydKe is
the aA30Y ﬁ%&%&mgégmgi;ﬁﬁ% SSERPLAINGING AdspnieAJdIiRndR e
methods described herein, another means for evaluating a test
bindigg spaiiiEsis by determining binding affinities to the RUP3 receptor. This
type of assay generally requires a radiolabelled ligand to the RUP3

receptor. Absent the ugg;phR]WY Hganss; ips the RUP3 receptor and

radiolabels thereof, compounds of Formula (Ia) can be 25 labelled with a

radiotSNGP SRS DELTHAPEERS 95/ 805 MEINHRRTEPY test
compostehiandieoRhiRBveatiepiod. teiraglidlatieHediRbi? Slosmpd iy thof
follogrgr%%%}]f) 2. AL BILSEE RASRISRNRG A ARaldoR Al aleon

' _In general terms, a newly synthesized or identified compound
withpup howeyes oMYy Exsbiendodhs Qf’é%"\%ﬂs L BetH§ PSS E&%ﬂ&ﬁ?ﬁ“&?

desciited ragtialahelea 30/2arpaunedot fntingla tHal I Clbe Riak Bitecéptomn
7. Ai&%&ﬂk@ ' ﬁﬁ&@&%&%& peie i essradigabeied:campaund, of

ormula (la)” or Ra elled RUPS3 Ligand for the binding to the RUP3
nampppaplbPeRrenized e thrss d6lied GG affinity of the test compound to
thedReiRe:rECRptoN. r3BASTANCRREICHTHRORR DRFRE RN DG ded on
REGEPTO ING E UP3; PRI REGERPTIOR 14 7-oradi
aVaBg e&:ﬁﬂ%’gﬁ%&ﬂ%g cﬁl@ﬂﬁ%ﬁ%@%ﬁg& l‘J%TCC : transieﬁt et er
2 Brylsndreassd (0 eaionsd (g Nuelss Parhpes 4 PETSSeatRe

Invel8 b, qdish)Civere)shifma he s pafor R4 hilivs (FB9%witbriftresidy]

Wit 2 medig, el ’ i 32 MUsliahalHeresshRd Ay buffer
1 I8,ENange anchyemeyeot Wil RS HEReSsR Y _
50 Wﬂj(grsrxl E{E‘Egges +réi%grr‘1:M EDTA, pH 7.4). The cells were then centrifuged in
douteB ETHFIRITY S THUMEH SRR ot 2ot RS Y OGRS IR 50
carriIton) .uﬁih@&ﬁ@iﬁﬁﬂ)%yﬁﬂ&qj&ﬂ@malréh_emiwmﬁ e"ﬂlin@@enuhtdﬂepg@ph;t
(rLEYVLE Bel0unfid & SN AUBRIENARG b, Ry Bl RV SIRmAHRR er

and again centri uc?ed. After removing the supernatant, the pellets were
(prep TLC) was preformed on PK6F silica gel 60°A 1 mm plates (Whatman), and column -
chromatography was carried out on a silica gel column using Kieselgel 60, 0.063-0.200 mm
(Merck). Evaporation was done in vacuo on a Buchi rotary evaporator. Celite 545 @ was
used during palladium filtrations.

LCMS specs: 1) PC: HPLC-pumps: LC-10AD VP, Shimadzn Inc.; HPLC system
controller: SCL-10A ¥P, Shimadzu Inc; UV-Detector: SPD-10A VP, Shimadzu Inc;
Autosampler: CTC HTS, PAL, Leap Scientific; Mass spectrometer: API 150EX with Turbo
Ton Spray source, AB/MDS Sciex; Software: Analyst 1.2. 2) Mac: HPLC-pumps: LC-8A VP,
Shimadzu Inc; HPLC system controller: SCL-10A VP, Shimadzu Inc.

UV-Detector: SPD-10A VP, Shimadzu Inc; Autosampler: 215 Liquid Handler, Gilson Inc;
Mass spectrometer: API 150EX with Turbo Ion Spray source, AB/MDS Sciex

Software: Masschrom 1.5.2.
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stored at -80C, until used in binding assay. When used in the assay,
membranes were thawed on ice for 20 minutes and then 10 mL of
incubation buffer (20 mM Hepes, 1 mM MgCI2, 100 10 mM NacCl, pH 7.4)
added. The membranes were thernyyortexed to resuspend the crude

membrane pellet and homogenized with a Brinkmann PT-3 100 Polytron
E"ar!‘ﬂﬁ'?égenizer for 15 seconds at setting 6. The concentration of membrane

Exarppbi @il vPaspdetsomiridel 6 fetifooBRE-pBpmioRh et ramngs S ey
pyrilﬁi&iﬁlﬂiﬁ%éf-/ﬁ Il‘éiExﬂE-@E%LDéaﬁk@Qeﬁ ioLmerqtatpdund 74).

appropriate uted membranes (diluted in assay byffer ontaei1[1]l|1 .30
R TA SRR ] TG ey E PRy B DA e
carbasiflzch¢bl $6paedybotigproylene microliter plates followed by addition of 100
| ofrazsadnTen and:-ol iR adiclaheliadiid WnBildgapy. &ier passpetific
binding, 50 sl of 20 assay buyffer.is dééed ngs}en?da?gilgg I ?inﬁ\ﬁ M
mm‘%)cﬂﬂ@igﬁa‘i‘%‘ﬂ‘%‘éﬁﬁ%&"@?ﬁ‘ﬁé’ﬁ%&s Jtfea ' BEfore' 504 ot = 7
potafRmdiolniratide RUBR(LSgomt 18.Adued) Wiarddadrdronwisdnt iatédiaroBin
the JRAARRIAIN G 0LA0c120 minkins:, Thephindiograraiian iwdcamaater by
filtering assay plates through a, lcroplatengg\élcgo uGF/{%rngxrlllftgteg fﬂtrg ion
MeSQadligmm énélf*ﬁﬁ‘i‘f&ﬂ"é%i\/\ﬁf: RSB T SHOWED By Washifg with
silic& okl voith iihirishiriGhe ikt B:A-edritaini ngpdesids MéEthREoThasther-bottom
.of the filtration plate are, Inbase, Sypeuniy, issagded to
pym@é‘%%—é" gﬁx%g olggo e?r[\e %I%agg{gg %?‘gd?gg%ﬁ%d plates mgnte%gin
'ENFRUC M SBMEE it 6@3@?@@F.-ﬁf’o‘r%mbaﬁh&'@gﬁ%fﬁ?o@ta;? s,
3.4408teag, @fg@»@@ﬁm grriLQ@ﬂ, Qfﬁs%ﬁ)bﬁlﬁ?%lﬁﬂﬂ@ﬂm H, S Fmé(tﬂ’amfﬁllﬁtlé'ﬂgmst
compound is,added to ropiate ition of 50 | 0
) REXA BRI RaF gﬁ#ﬁ%@%&f%@%ﬁ&ﬁ%ﬁ%ﬁ Thé test compounds
areStitidllyRrepagpsivmof 2fdifupre-ninnehesel range of concentrations
chogepsuehthat tmenigaiadiosg veouished)Beaiioutia Qe imbilvitoni dfia
Radio-RUP3 Ljgand bindjng (i.e, Q Ific.hindingqi gg of
R D
acetnmitritshbitte LAY INDE et P RRERENY d&b&&if?@?ﬁﬁd?ﬁgc(i A5E FrEgBREe
wasQfaRat mmapwmc@hﬂ?me shiffeyetnaeef displat el Bri1fdB3 40 lnimmagbgm))
minys non-specific binding (NSB). 1G5 1 | 0 ipjibition
05 B8 LG, Ty BT B o et s bl
methplmochlodds 2id exrecteddudsyimms WL PIMSEIPFARSIONRENSh: K1
ma%négég/s@fé%,]ﬁﬂ&):é Xﬁh%@d&&ﬂﬁé&e&éﬁiﬁeemﬁmﬁﬁeﬁ ayRablioRRUP3
igand used ip.the assay and KD is ,the. di £l tant Ak ého
RS LA e ek Pl e
vellownaiiib(is?4 g, 26%). HNMR (MeOD, 400 MHz) § 7.97-7.93 (m, 1H), 6.95-6.91 (m,
1H), 6.17 (s, 1H). |
Step C: Preparation of 1.4-difluoro-2-nitro-5-propoxy-benzene.

To a solution of 2,5-diflucro-4-nitro-phenol (1.71 g, 9.77 mmel) in acetonitrile (20
mL), potassium carbonate (2.7 g, 19.5 mmol) and 1-iodopropane (1.14 mL, 11.7 ﬁxmol) were
added. After stirring at 60°C for 15 hours, mixture was concentrated and extracted with
methylene chloride and 2M NaOH solution. Organic pbases were dried over magnesium
sulfate, filtered, and concentrated to give 1,4-diffuoro-2-nitro-3 -propoxy-benzene as a yellow
solid (0.995 g, 47%). "HNMR (CDCl;, 400 MFHz) § 7.92-7.88 (m, 1H), 6.83-6.78 (m, 1H),
4.08-4.05 (t, J = 6.5 Hz, 2H), 1.95-1.86 (m, 2H), 1.10-1.06 (1, J=T7.4 Hz, 2H).

Step D: Preparation of 2,5-diflnoro-4-propoxy-phenylamine.
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CHEMISTRY EXAMPLES 10 SYNTHESES OF COMPOUNDS OF THE
PRESENT INVENTION The compounds of the invention and their
synthesis are further illustrated by the following examples. The following
examples are provided to further dgfine the invention without, however,

I|m|t|ngt e invention to the partl ulas of these ex he c

e R e e S R L
acid DfianL), e Wat$lonzl 522 mmolhvatmdemﬁﬁm&mmmw@s agid
(10 xhﬁﬁ&@ﬂgclhﬁt%sﬂ@iﬁg@% fbgtzt@mmmmwmm e was

- recognized by those skilled m%\l}e art, © Che tonlnuclear m petlc
concpaitpfRt APPSR RY R S50y e e d‘{en rgﬁéxg ar%ﬁWercur)V{?% 400
sohdezqﬂmpﬂldtlmthz@ zpmdﬁmmhwnawpra 6&%RNd T AHeA0313.90 (&,

éﬁé ' P‘?‘Fgﬁp%q%%gs"&tbﬁﬂ"iﬁ ¢Ryack Nuslaws Rinhe) # a BB

roa

and 20 |hverse) and z-gradient Chemical shifts are given in parts

C9H@%|Nﬂ|}l$3ﬂ%pfﬁﬂ‘if\}\ﬁﬁ1 t%ldual solvent signal used as reference. NMR
ab lswylmlmepammed afsidsiifhwre-dipgieng-phegliidato)-S-migleay =
pyrisiahat ifg% p@?&ﬂeﬁ?!carmgﬁcr Migs Hé@&’ﬁyﬁ%@‘éﬂ%ﬁ?p}éﬁ@w)ﬂ”ed out

usmgt sonal hemlstry) Thin-layer

S Synthesizer
chrb g aih(e- %le@ﬂnagt SRR BT SR PR ARy 2ctd
isopm@peﬁta:t@sygthsg) Jaymciiy gaiathgregpag? B 9pt e, TG )nwad) pristonyistybn
di—tePKGF S %%h%ﬁ%ﬁ%e‘r&ﬂ%@l%%l (Wt am)-vaRdigols Bng, 3.28 mmol)

as carried out on a silica gel column using Kiegel eI 60,
and @%@@x@rzd@mmxxm@@r&n%@%ﬁ% WASEohdliFvab bt 89
was [RENY Rdaneiatefne eliddifiibh i) MRS, used Zihoing mattoehladiditrakions.

20 LGM5 SRSSsi ]\'I)asix% Eé%s&ﬁ%%@%’si?ezlté%?déé%&%@@e%dﬁﬁm@?LC
system er

control himadzu Inc; UV-Detector: SPD-1

120°6 Ao/ hopim SIS Auided MOHEL €t @iYS T ShAt-Ai T S AR
pherYiagspeaiEameles il GG ipFidthe] lontBpysolisopopB DS

Sciex; Spftware: Ly dzu
(o] S e S T Gy £ B it o B W ST
8. ommbsmzpl Bhirbd2d (m THy (D8P 2D 5idbid 19 4Relléh - Eséd inc;
(mm, %M@S%@@Q@U&matﬁﬁ A1), 150X T4iBom1 I, Sy aysSOzen BIVDS

2.00= Cé‘? giﬁ}'?r 411\(/2375(3%{%?1]2?12 188 ﬁ%’?‘ﬁ%% =XARIG%LS 5 B,

rep LGro-4-propoxy-phenylamino)-5-méthoxy-
3mp§ﬁmid¢ﬁsﬂﬂwﬁﬂ§)fﬁéﬁdﬁ?ef%&bﬂﬁ&% %ﬁﬂq i/) ster (Compound
74). Step A: Preparation of

Exaimé?e *}IO&S}E a%}a?x%ﬁ% %D 1} 4-yloxi-piper %ﬁiﬁll}l%n%?@m&?c'd

propyl estar 10 a sol hydroxy plp carboxylic acid
pyrinitimfylesiepiperiding- roanberyiy asid Boprarsi exsr G Mﬁ%mldme

(3.084¢p . 10t dpanatbiiot d-val @y HtitMoro-4-nitro-benzene.

To a solution of 2,5-difluoro-4-nitro-phenol (4.86 g, 28.2 mmol) in acetonitrile (50
mL), potassium carbonate (4.7 g, 34 mmol) and bromoethane (4.21 ml., 56.4 mmol) were
added. After stirring at 70°C for 3.5 hours, iodoethane (2.73, 33.8 mmol) was added and
mixture was stirred at 80°C. After 20 hours, mixture was concentrated and extracted with
methylene chloride and 2M NaOH solution. Organic phases were dried over magnesivm
sulfate, filtered, and concentrated to give 1-ethoxy-2,5-difluoro-4-nitro-benzene as a yellow
solid (5.05 g, 88%)."HNMR (CDCls, 400 MHz) § 7.92-7.88 (m, 1H), 6.82-6.78 (m, 1H), 4.21-
4.16 (g, 1H), 4.13-4.07 (g, J = 7.0 Hz, 2H), 1.54-1.51 (t, /= 7.0 Hz, 3H).

Step B: Preparation of 4-ethoxy-2,5-difluoro-phenylamine.
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potassium-t-butoxide in THE (18.4 ml, 18.4 mmol) was added dropwise .at
OC. After 45 min, the crude mixture was extracted with CH2C12 and
brine. Organic phase was dried over 10 MgSO4, filtered, and
concentrated The residue was pugHied by column chromatography on

I t Vi / amn
ZI WI l—e %P?nf# %E)}/éill‘l%?gltf %ﬁ&g%ﬁ%%ﬁfgﬁgi Il(ci: aC|d

. panampmmmmws $0¥%oaten 30 M3 an pqoRl

hy dr &ﬁt&r %ﬁd‘e@'ﬂ@ﬁﬁl&p&@z&ﬁﬂé(ﬂ@x 2 A DAV, (srmiuﬁl@)gﬁ)&?admm (m,
washiggv § ot 1Tnde Vi3 Sl Dot S Ao

xact mass calculated for C14 %4329 11,
as 2 fgLndlBEGSEVES%). SRPB: CRParsMIE S 8.t 6f 61 Hige S: Bﬁéﬁél{%

%‘(?3'%?"‘; §=5vdoftw9@nh§ls@k@50g 288,4.mmol) (). BeaticrreiH]1Bxaet jousas
adaed s

toa m %f oely ted nitric acid (10 mL) and acetic
caloulpted &bcr‘iﬂfy Sordd- ﬁﬁ% necEtGAitTTe ty ice bath in a manner that
tenSpar SuR i niistresc B8 BpAd-Gleprmphyntrmirtisd Sution
pyrlmtﬁgé(%@'iﬁ %%é@fn@gﬂwﬂt&eﬁk?@ﬂ@hﬁ%w (ﬁbﬁwuiﬁslﬁnd% E’éeﬁré
a or ur ransfer MPREL
with ‘Fﬁetfﬁf/ é‘%tpgcltm(? e?%fﬁ?egs&%ﬁﬁmv%}gter Or 1anlc
150pmpmtwamurgatbwemmagﬂb§ium@emté‘lﬁﬂteaeaoéﬁaneéin@@ﬁ%

di- tsﬁ%‘?% tP B8 Ay gﬁb&mﬁbr cémﬁﬂamgbawmammlzghemns/a@tyl
acetate 0O give | I S g,
et %%W?ﬁ?%‘@@ﬁmlfﬁd B R

refhfx Iof (3 bbb}, Stgplﬁwas@pafaﬁ@m H.-PLC to give 4-[6-(4-ethoxy-2,5- diftaoro-
phet%’éngaﬁuj%r%éﬁ% FriRieRoKyhsnsaneidhe paebidlipih atid 1sopropyi ester

difldoro-4-nitro-phenol (1. 71 9.77 qQ r
(Copprase (RPAIDBITAR B Er Tt o e A oahe T 2
(s, 118, 7.mrmal) e 1D 30sadeic mi itED, stiF gt S 18 OETToH- 9_83%@: Yixttité-was
soffsey! rd%%?ds%ét% o6l uith meltylong aiosigendiBMLNAOH @,

ution. hases were dried over I € t and
ZEﬁcbﬁéénWa(fécFItﬁ drﬂa b4 Gifliofd SAittd: é?&%@?@&l’b!}e"nzér% as
masS QR RAOH ATAEINEDI MR (€ DOAB46MDMH2) S 7.92-7.88 (m, 1H)
6.83-6.78 (in, 1H), 4.08-4.05 (t, J= 6.5 Hz, 2H), 1.95-1.86 (m, 211),
1.10-1.06 (t, J=7.4 Hz, 213). 32 Step D: Pregara ? in0)-3-methoxy-
Eijﬁimﬁoﬁffil’ﬁfﬁﬁﬁﬁ ‘bﬁ[e T ed PrRPR RIS OR oF
pyﬂdﬁrdﬂ&umsqﬁpwm:ﬁ-prwbmbemw@mwl gstﬂri"a@m&“ir?%etlc acid

(10 g} ﬁ %%?L&%éoﬁzzﬁ@rmm&w&fecﬁﬁt@ea After 30 mlnutes more
acetic Cld @g%aand zing, dust were _added é 22 9
urifi

wasHiRgHsangt 2redRee %@%?H&ﬁtﬁa% ied %m to glﬁ\é/;]g
(252:&3omuomwmrapmxsquem¢ammemeopumrea%msmﬂw %EI% Qdnkg,
wa%aﬁ %il_gtla\lw’\@ SGREERAY Mk'zadgdﬁs&%azma@wem BOB3 WOuftand=

9-1.71 (m, 2 (t, J=7.4 Hz, 2H). E i
hep AR OS  PROR EHE %%%ﬁas f&%‘efz?{%ﬁ o SRFLIDASES vy

methylene chloride. Organic phases were dried over magnesjum sulfate filtered, and

concentrated. Residue was purified by column chromatography on silica gel (ethyl
acetate/hexane 2:1->3:1) to give 2-chloro-4-nitro-pyridin-3-ol as a tanned solid (3.58 g, 24%).
'HINMR (CDCls, 400 MHz) 8 10.5 (s, 2H), 8.14-8.13 (d, /= 5.5 Hz, 1H), 7.88-7.87 (d, J=
5.5 Hz, 1H).

Step B: Preparation of 2-chloro-3-methoxy-4-nitro-pyridine.

To a solution of 2-chloro-4-pitro-pyridin-3-o (1.05 g, 6.02 mmol) in acetonitrile (45
mL) and methanol (5 mL), trimethylsilyldiazomethane (2M in hexane, 3.9 mL, 7.8 mmol)
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Step E: Preparation of
4-[6-(2,5-difluoro-4-propox)-phenylamino)-5-methoxy-

pyrimidin-4-y|oxy|-piperidine-l-carboxylic acid isopropyl ester (Compound
74). 10 A mixture of

werd g o A 20 law'm%é%L%)fa%em&q'aﬁkegmwmﬁgd by

6 Mol palladium acetate (29.4
colummabtypishobraphi- anhmér(hemwgmﬂs?ﬁﬁaﬁé {DdoBivRe- 6“5’6%?2{% gy
ey s oue (TFA et 335 m. 131 im0 18
difluoro-4-propoxy-pheny a mg, mmol) in
=3. Hizdb%’n%ﬂ %@reratéjoz %éﬁ?ﬁ%&‘a@lrramaﬂon at 120C. After 2
hoLm,praomrppdkadmfascaatéorma@emmg-m’@m&rsmaﬁé@a &nd

car gcvgq& ltg}der microwave |rrad|at|on at 120C for 18 hours.
ure was

dbyHPLCto ve4 §}% ro4%£§pncl) 1y and 4-
ph&ﬁﬁeﬁﬁ‘hﬁ’@}‘ 8 Pﬁ%‘l’r‘n’&&? ﬁ&??h% Piberiamecarboxyiic ) s
hydiaoppapylisteriGoyiscuntistgioas] astar(ié& mam’fsamomv digggane (3

Sek 3 added. Q\fbz o EM@G
mL) ng’lb Wg&'igg%@?@ ARRMEZ), S BEmBIPRE adFe frihe

H 5.41-5.3 874,81 20 (m 141
for hhew%uae NES @L& 1499 ¢ "°é‘F§1 ﬂj‘?ﬁzé NAR LR 4&‘5“5”%‘@ (m,
pipe2idihe-2- &@ba}@ﬁo(m;dzwprbmeite?fh(mwhuﬁe)soiuiz@zma@g(af% SHWR 6H),

4- t 2N
o BTN S e e
EDME (R, 54 6H’érﬁzg§ﬁfh8% B D, 3.55 (m, 28),

2. ozoyrmm eyl eovt-pinesivines Ha itk Biea cidsisaprdpyl dstSidESHbROund

328 1 ) é (%Eﬁ?ratlon of 1-ethoxy-2,5-difluoro-4-nitro-benzene. To a
on 0 ?5 oro-4-nitro-phenol (4.86 g, 28.2 mmor?H etonjtrile
(50 St p Brassiabee af oo g rosd- R AP BB BBIFERE L

pyrminrﬁ-@ﬂxﬁ]fﬁ@@ﬁﬂﬁfﬁladﬁ&dyﬁém&ism@m 02 [GoBEHTiLLE).
IOd thane ( 2 c&orp%mn%%wgsg%&ﬁq Mﬁ%fﬁﬁﬁ%@-yy&%@;{ﬂ%ﬂ

Is, mixture was concentrate

and extracéss%;!v
zsommmé@mm.aé%mu R RSR (O MR PRES: ée dried
trns%‘ﬁ@fﬁﬁﬁagggét%ﬁqlhzﬁq %ﬁﬂ%f@ﬁl@ﬂd Spnatentated it 96 mmol), sodiom
0X ro-4-nitro;
<SSR O LG e A0 U 6t ot
mmbI i WldG(60.1 B, avashaamd ‘ead%mw@%ia mﬂliﬂ@ha&% ft fod ‘}“B“Hz
m:?tﬁ!rl; W %%Ee? W m%lﬁﬁ&mmﬂpﬂmpﬁmylmk%? %r';l
mixture e i
megxgﬁg é’ﬂfﬁ‘%ﬁ EP ﬁﬁ/ le’i % x{q% s ?@173(381%;91 %Qeg(dbﬁgoﬁﬂmﬁ)

ater, 307 mg) in ethanol Were

tanskibkeid (TBA batd ﬂig@m&té?%h&ﬁ%%@?pﬁ@ M2 8 hét- A?Ra@
M) t?§ta %tQ'gd?n,Wﬁf? filtereoketh, 1\&1234@6@&"(@1m3ma13&md7ﬂ l(mat&wag)o
concen rate ive 4-e O | S

3 {40 BB R ORE: JB0 ML G AU LRT SRS

1.76m, xm) 11833 79(11,(4&%:1 o ¢1D, 29119, 9@ 80/ b, Péfii 11?&10&@#5@ J=

cai&%{"&f&@gﬁ@f&g@aﬁ@ -sajsutiates fonv@BiH9F2NO 173.07, found 174.2

Step C: Preparation of

4 [6 (4 ethoxy-2,5-difluoro- phenylamlno) -5-methoxy
Example 9.4: Preparation of 4-[6-(4-methanesulfonyl-2- -methoxy-phenylamino)-5-

methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester (Compound
10).

' Step A: Preparation of 4-[6—(4—bromo-2-meth0xy«phenylamino)-5—methoxy~
pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyi ester.
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pyrimidin-4-yloxy]-piperidine-l-carboxylic acid isopropy! ester (Compound
75). 10 A mixture of

4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-I-carboxylic acid
|sopropyl ester (6.71 g, 20.3 mmolggpalladium acetate (460 mg, 2.05

oD RiRhe 2ol 'sta@&wsﬂywmahapm%wgm@a@am% acid

SO mtertbto ide (2.7 g, 28.1 mmo
xsoprqp&'é’w@zs%a@éﬁdw&ngﬂm 8 AL R BIPY Bilene
di-tetbiBgry1gkRghanaE tefl0x Tomioh/ rodienMiktarexided dmind By rpl i agst
4—br 9%4 [e@hg )55 agﬂgs ﬁt]':r? 7 mg, 1.58 mmol) in 15 mL dioxane was

-m

eny amino ethoxy rimidin-4- eridine-1-cg
e OSSNSO S5 2 LA NUEL SOREF 18 B 8 i),
to gild-NBIR-Heiic B mtQdnlyHptiek B Butis) bbbk ygiadit Alon i Pipei81s6!7 6

ca:b&%nc%lil H%ﬁgig)%zrqﬁgﬁ §sgp as]ﬁgnﬁ‘é@ ﬁ)ﬁd%@%&k‘“%ﬁf‘n;g? 1 %7M R4edyz,

inasa §340333 m 2H 2.09:2.04

400 m;z)ﬁ CRE (ﬁal AP Bzt 46307 9L G-d T3S %169?@ L4
Hz, 118, $121).06¥act 18 0smAss calc uiaiensto. qm@irjzm:zmassm&@s (§oiid
3 74§6é??'§.%?ﬁfmo 92°mp£%ﬁ’6}r§%’%§l Ok, 1.78-1.74 (m, 28, 122-1.21 (4, =

rdpo amino)-3-methox

6.2 ﬁ@ﬁﬁhﬁxmﬁﬂﬁéﬂe‘“ﬂeﬁli defid XBQ&P‘(’@% pound
20). Siep ¥y Prapasatepol@- (mlﬁéﬂxﬂnéummﬁme&okyaﬂaéhﬂammm:ef

2 chiore S uing (1,2 0, 84 nall s asd b iserd 25

nani a 1.1 m|x re of nitric acid and sulfuric
acid (25 mL) was added slowl(Comtepwbidhing was added, solution was

Stlfns%ﬁ&‘ﬁ@ecfiplf EBS@W@}?B%M&% Faemliernppsaisioiormmnthér-hour.
Mixture was, dilute ith.water a XIr, I t I,
YIoXHBIRSTK Bﬁ&é‘é%%w ritla\é fled ¢ \lfcé??rﬁeg%ﬁ §rgas¥,{1?] |I?§§%El§r? §5hum
metlrmsenata téd nrRed#Aianmal, amm@w%wmﬁ ?Bﬁ?&ﬁﬁ%%cgiﬁ&‘sx
(92 88! &?ﬂﬁﬁeiﬁ@m%&@%@ﬂ&é@m @6% WS%QMT@WWB as a
tanned soli % z
mL)GHEIE éeﬁsd(an %@Wﬁ"ﬁ’%‘ﬁ}" été(@%c rf NREES M%%%Eé‘&%é’%f&
by Imiecpamﬁltuﬂdﬁ zmwmm&mwmwwm@%%@wmmﬂw
yioly éﬂ%‘h@&ﬁ%&ﬂb&&&@m@&@mmdnmewwmﬂéec(%(m)

methanol

h
Sa“?@?ﬁ?ﬁtﬁ)l%% é&%%é%@%agg eg}% |xtur§( @vga?sé 23
1Honeeniatacand risidildmwasihdriffed Wncd&i}nﬁ%ﬁiﬁtéé’rhﬁh%n

37?4‘% | {hexanelaihyl aaelale sl bip, alve- 2m&r9ﬁymeﬁnpxy{m, 2H),
g R e

(MEB).3H). 5 Step C: Preparation of
4-(2-chloro-3-methoxy-pyridin-4-yloxy)-piperidine-I- carboxylic acid
isopropyl ester. To a solution of 2-chloro-3-me %&éﬁlmtro Osigle (102.3

Examyple %o sErarmmtianeit-HydroRgrpisantiinesse E4dId ISdpropy!
meERiey-fl Hkiam-0- 567 hehpetidinciesmbexilic acid isopropyl ester (Compeuad
24). '

A mixture of 4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-1-carboxylic acid
isopropyl ester (2.494 g, 7.56 mmol}, 2-fluoro-4-(methylsulfonyl)-aniline (1.4315 g, 7.56
mmol), palladium acetate (169.9 mg, 0.756 mmol, 2,8,9-triisobutyl-2,5,8,9-tetraaza~1-
phospha-bicycio[3.3.3Jundecane (26.8 pL, 0.0756 mmol) and sodium tert-butoxide (1.475 g,
15.3 mmol) in dioxane (30 mL) was heated under microwave irradiation at 120°C for 2 hours.

The crude mixture was purified by HPLC and recrystalized with EtOH to provide compound
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mL), sodium hydride (60% dispersion, 32 mg, 0.8 mmol) were added.
After stirring at 100C 10 for 1 hour, mixture was purified by HPLC to give
4-(2-chloro-3-methoxy-pyridin-4-yloxy)- piperidine-1-carboxylic acid
isopropyl ester as a white solid (42® mg, 24%). 11-INMR (CDCI3, 400
N R PTG R S prympne ¢ ey
in, 1H), 4.72-4.68 (i , 3. : 5 : -3.68 (in,
carboijo oMb A5 OB D 1 P TRl UL TS ) et
'HNMIRSMaDulaHd 16FE) §5H21CINRIH)L b @287 1_292’91?%!\@-})2%p
326 g% HpRarRas ﬁﬂ,ﬁﬁ;é%@.%l@c@ﬁwf.@%MLWamm@ﬁﬂnettmm
ridin-4-yloxy]-piperidine-I-car OX§/|IC ggld |so%?p§d]§ftelrﬂ()c%m ound
(m, 1 ).W%T?i%ﬁf?é L&, 7.80-7.83 (m, 1H), 8.06-8.11 (m, ZH), 8.79 (s, iH). Exatt mass
calefia{@t Ch OroH3 PN BR§2Pr ithmdl 43X MIPiperidine-I-carboxylic acid

isopropyl ester (42 mg, 0.128 mmol), palladium acetate (30 mg, 0.13
mmol), 2,8,9 2

0 |

Exaippie:h b Prepseston s aslbaA-Iresshnahanss fosvd BhenssshE T

pyrii@iB ayoey)- spekidinetbiabuioplidecid isopoo By B ten{inpevnd 76).
anE \%}l%r?iégnggﬁ%&Q%Qﬁlﬁmjﬁ%@go%ﬁimdmg%ﬂIﬁ'{b@ﬂﬁn@ﬁ

as heated under microwave irradiation' at 120C for 1 hour. Mixture
carbypdipafifdip P RPEEHo give 4-[2-(2,5-difluoro-4-propoxy-phenylamine)-3-
methauynpyoeine-slioxyF-pipdnidinerdoEibdxylicaibésdropyhdstaic acid
(e ) t ' a1 335 o/ 94 A GIOHHE -
15@%%%%%%%%@@%@?%@?% %Ihﬁégzaﬁlé)%a r@é?ﬁ 8 .%% ,%IH),
Suomphprp G (5 EEDBORIS SERIA Y5 DR E BE 0B Y7 (1,
mixid s Rl i DBt 6iFd (rin@ H)s Brdd pBBY W dibt) o POBLeB 06 filfrred
211), 1,82 1.75 (1t Q1. =Bz E)prb R84, I= 7.4
o e B e 476.7
PhSQMM"%%m@@%@@EQFBWBHWJ -carboxylic acid isopropyl ester as an
oil 4164 4metheaesifenylaiardtfo irbhdniiudiiep88, found 484.4 (MH).
methoxy-pyrimidin-4-yloxyl-piperidine-l-carboxylic acid isopropyl ester
(Compound 10). Step A: Preparation of 5-meth
4-[ter Brokrerfien iy sy g aneiigy-phenoxy)-S-methoxy-
pyrﬁﬁf@iﬁidi@ldquxy}xﬁipﬂmm&bmrbmoiyligogdxbﬁepmp?bw@@ﬁm .
Mg Al (oLl mehage KB taR-ppRtidineHiearboxylic
_acid isopropyl ester (521 mg?, 1.58 mmo a%z”adlmn etatetgig @u?fir?'t%g
PipeiRSHL-BARIEHF- 22 QPR SR (A Bt FB D g OB P e S m
(rAer i e @R Ay, BraEmatol ot diprom¢sR-helh &k pheri)amine
oo h it nidd R DRl R 2ot AsaNg e bealed nlah

wave Irradiation at 120C. After 3 hours, mixture was purgjeéj b)ﬁp
DMYPprEs k@aéq@én microwave for 7 minutes at 120°C. The mixture was purified by FPLC

to At ApHeno2-(Denxy-phanytailing)-phonetypLyrpthinyigiyridiyiody]-pipe

ridine-1-.carboxylic acid is igh(JiFAait, 1 24
S I L DO ] S S (g e S T
29%)9 SRR @NEBE H MFY) § D127.2b (4 658 3.68-1.72 (m, 2H), 1.97-2.02 (m,
2H), 3.30-3.33 (m, 2H), 3.33 (s, 3H), 3.65-3.71 (m, 2H), 3.90 (s, 3H), 4.78-4.81 (m, 1H),
5,28-5.37(m, 1H), 7.69-7.73 (m, 1H), 7.84-7.87 (m, 1H), 8.00-8.03 (m, 1H), 8.16 (s, 1H).

Exact mass calculated for CpHpeFN3O-S 483.15, found 484.2 (MH.

Example 9.7: Preparation of 4-[2-(2-fluoro-4-methanesulfonyl-phenylamino}-3-
methoxy-pyridin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester (Compound 77).
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Hz, 1H), 7.12-7.09 (m, 1H), 5.37-5.34 (m, 1H), 4.89-4.79 (in, 1H), 3.94 (s,
3H), 3.86 (s, 31-1), 10 3.74-3.70 (m, 2H), 3.42-3.38 (M, 2H), 2.01-1.98 (m,
2H), 1.78-1.74 (m, 2H), 1.22-1.21 ¢4, J 6.2 Hz, 6IT). Exact mass

RSB AP S SR e

Preparation o 4-methanesulfonyl-

methox en
carboxgdimani pRrsamdipstar (T5%Y b OB - 2P ey ‘E&Pd“‘g r?EY @%’r
anilifE@ERGLIITE 349)1011}5;1&11%{)1&1 beetfie (29 mg, 0.13 mmol), 2,8,9 trnsohutyl 2,5,8,9-

tewaqéi >§1hos 8"5;0% arb IE%?C I(:ﬂ fe})% ﬁm%yagé/ Emme f-butoxide

pro ster (TFA salt, 112 mg, 0.184
(24 mn@ai wodilin Zmém%wrm@é :eslz%gﬂ %g@rﬂ%ﬁésa%wgf gicrowave

inadtaﬁmmr?m@ ﬁbhktg NFR &ﬁﬂ%ﬁ.ﬁ%ufgém@ hmelx)ﬁsatmmaﬁ: providy, defae(2-
et n I mine 0
i e s
acid fropiftes! gﬂebgﬂqmp_ng@‘?gw an oil (TFA salt, 50 mg, 65%).

M4 38:64- Enz%t & %@EllJif@%ylﬁ I{ﬁemxymtmwl?mm §ﬂm®tmyspwnmﬂd(m4

\'/ eriaine-|-car | Vi 0

mvérﬁ?é] R e R R e T b
1H),8LB5-B63 30 L5913 (8112072157 9% (mg 1) 9,58 (5, llﬁ)(rﬁxaﬂ mass

calc@l%éﬁ?o?@n%%ﬁﬁms%)l t 85rABR {inlirl), 4.00 (s, 3H), 3.91 (s, 311),
3.75-3.70 (m, 2H), 3.42-3.37 (m, 211), 3.08 (s, 3H), 2.02-1.97 (m, 2H),

1. 78 1.73 (m, 2H), 25 1.22-1.21 (d, J= 6.2 Hz, 6H). Exact mass calculated
Exaf@p1&:23stmm¢13mmnw&&@-mﬂwwmmigg—mgwﬂauon

pyri(ag 31ﬁa§&1ﬂﬂ %ﬁm‘%mﬁtwgﬁl}u;ﬁw;ﬂﬁg@dﬁmmk@ud isopropyt ester
methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid isopropyl ester
(Coppg d 30 24). A mixture of

4-(GeplaroPSepretitoxyoi P mthioss-sfloRyispimshidifaittaptidiid abmmine.

iSO RV £SI8h (R sthith 26 é;lqwmg((%glﬂgrq -4metwislfonyl)-aniline

(1.4315¢, 7.56 tate (169,9 mg, 0.756,mmol
e B 218 S LS R s oA G DL SR o

ethyb,) @&%ﬁ@lmﬁm{a@yxﬁhﬁgﬂlﬂm KRRORigeEs. 4MBinEd3s 4SBIMENR
(CEh eﬁgﬁ% Crué’f"ﬁ tﬂﬁaﬁ%@ Hnaley gugrQwanedsadialion akd. 206 062

fe was purified by HPLC and recr stallzed with

EH)EQ@@IGEB%%\){% édﬁT%@@ll@B d§). Exact mass caleunlated for CoH;aN;O; 211.10,
foutt 1 42-(hatp-4-methanesulfonyl-phenylamino)-5-methoxy-pyrimidin-4-ylo

Xy glg%ﬁd egi;a%%?gg e a5id. 10 &)A@%%é&gwﬁﬁ%%@mmphd

(TF "'HNMR {DMSO-d6, 400 MHz) S 1.19-1.20 (d,
6H)Te %wwmfﬁwﬂ@%ﬂiﬂéb(weﬁm I-5-aiog pardiy-Bmns i,
mg 2Hhimd15 803 HA(5A a2tk acRiBEn (GusB{8L) g/ T2 4nBORYrwad &ltldmA0'G. IbS (in,

mé_x'x)e vz'az g’tn?reZisa “%—{ej 0 ! §1¥’ dggt’ vU%) ﬁﬁepe%ﬁn%lémel%é a]m)i $hd %édl;]cl 1).

act mass ca r C21H 7TFN406S 482.16, found 483,3 (MH).
a@@qﬁﬂéy@%’lﬁr@ﬁggﬁgﬁdz -Methoxy- ethyi)—6-meﬂ1y1—pyndme -2,5-dtamine a8 an

ol d-i662- fomno-Axmecthanesultony iplmHAXYP I 4hethound 182.2 (MED).
ggg‘%}‘%fb“ loxylRiperiding-LeaiRaxyie-Bcifl RRRIoRK) RRflof S amARHNd
pyridin-3-ylamino}-pyrimidin-4-yloxy}-piperidine- -1-carboxylic acid isopropyl ester -
{(Compound 31).

Compound 31 was obtained in a similar manner as described in Example 9.5 as an oil
(HCI salt, 170 mg, 88%). 'HNMR (MeOD-d, 400 MHz) 5 1.16-1,18 (d, 6H), 1.71-1.74 (m,
2H), 1.94-1.98 (m, 2H), 2.36 (s, 3H), 3.21-3.22 (m, 6H), 3.33 (s, 3H), 3.33-3.36 (m, 2H),

3.66-3.70 (m, 2, 3.88 (s, 3H), 4.80-4.82 (m, 1H), 5.34-5.35 (m, 1H), 6.95-6.97 (m, 1H),



10

13

20

25

30

35

10 Step A: Preparation of

4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-1- carboxylic acid
|sopropyl ester A mixture of 92
7.73-4A8180) %‘h%’ yden idies 4arieed RReciinadloahoxy ioacidi75.2
opropyl ester (2.19 g, 6.7 mmol), potassium carbonate (1.84 g, 13.3
mol), and 4-bromo-2- fluorophenol (1.65 g, 8.65 mmol) in 32 ml DMA
was heated at 160 C for 5 hours. The 15 mixture was extracted with

Exarﬁﬁ% af'%PJP&%Q&Q@?&C{9@%&9@@%@&9&%@&%&%ﬁmﬁ-sand

concentrated. The residue was purified b}/ HPLCE

ylanunfé-m Y. j?'lﬂ% - 4-yloxy} -plperz ine-
Cooppiaadd8):5-methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid

isopLonylasteras srrnam&w[a §§1!9&e>§2@ﬁ§mﬁ§§)@iﬁé&l§}mlfﬁin 3.
20H23BrFN30s 483.08

d 484. 20 S f
R RO RPN ) SRR (1T ok (0]
0.2 niubiyiigin-ddy Gt psiddindstytkibuylit4dcitl isoprapykesided @gppound

el
! was stirred at the same temperature. After 2 hir, the mixture was
empﬁr?[)g“&nghomotg?uoro -p enoxg? -5- methpoxy yrimidin-4- on

uriig by e A G EC e H L S0 G SHAISE) LA 4% FICb R APty Sty
and fopthane silfinate- {7642 Wpiyfeﬂlymmw-aﬂdebhywmwmfh%éﬂe
meth%%@a#?m %% ﬁ;k&‘%&m&%@gwmrg@p}m LRIOmEHRaRG 78

ate ene complex (384.9 mg, 0.759 mmoal) in 20 mL DMSO was
(HChekit3d merAomwATRMBr(FPnirrbs?30 Y65 HHd-fni ﬁtiﬁ’eGWaé PatihE &by

21) HRRLG 810 @VErOPH3QEBH), 3.27-3.32 (m, 2H), 3.41 (s, 2H), 3.61 (s, 4H), 3.82 (5,

carboxylic gcu? isopropyl ester

T R S R R A,

(s brg 2D, 3433 b0 293). Frmpvmesowicbiebion @fﬂm&?éﬁoﬁ foynd @6 él@im
1.68-1.72 (in, 21-1), 1.97-2.02 (m, 30 2H), 330333(m 2H), 333(s 3H),

w4155 116y Y Sl Db Gl
methpyeprizidinsolta diprdnedemiools %8%11‘5”‘%}1%?*&8 L
79) Example 9.7: Preparation of

0-4- m tha fon n Iamln
o S Tt o,
(Co“ﬁqmqh@omgf gﬂumqﬁﬁm%ple@}m%%@, 32 mmol) and 2-mercaptoethanol
(4. s%ﬁ%@h}lﬁf&;&ﬂ@ﬁt@m@mﬂbn%ylww péddine hoanbexyicoid at the

samts" %&’g' esfter TR a'tf)i eO FRcRulile)R &é‘ﬁ@‘%ﬁ(ﬂbﬁﬁﬂ%'ﬂ%ﬂé")

mmo lum acetate (29 mg, O mmo

Orgz:a@ Qhﬁmmriyp@ T8 laigﬁé%a%&%rerifﬂ%ﬁﬁ‘érﬁré%|6{3r8veiﬁﬂﬁé%& -5
methﬂ@%mmnanﬁsamymaammae G .£24 gng' HNRER (DM 2401 of

dloxan h r rradi
%g(fo?%jp oursSj 3\I?ﬁe tru e mm‘?ure Wﬁ%urﬁge% F?ﬁg ?ot{grqo%%}ﬂ

1H)4q24(2‘-26 (m, 1F). Exact mass calculated for CyH,oN20,8 214.04, found 215. 1 (MH)

ﬂuofﬁe -ﬂg gmmwmmm%amwwmmmwﬁmpind

ine-| -carbox yl ester (Cam an

S g B DO J00 M) G Sher e Beb T e P 1
mmfr) 224 TynPod 26 8ol zine dysHBY (@@H)mml@veseﬁ(lﬁd a6 )T i@ Baxpare
wassHiedtrbom fdriiBradird £ 7 8rd 78c (M0t 1) FR 30 4uR cdith) afd E6e Fostdue
wai?ﬁif]é]gggtl%]%égo p$0v1d]é|_2|)(5-ar6n?ncz é@)ﬂ—%ﬁ%ﬁl@g 1su?f§ng'rﬂ egharlo? 7% oil

(93 mg, 33%). 'HNMR (DMSO-ds, 400 MHz) 8 1.91 (s, 1H), 2.38 (s, 3H), 2.50-2.51 (m,
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calculated for C22H23FN306S 481.17, found 482.3 (MH'). Example 9.8:
Preparation of 4-{5-methoxy-6-[6-(2-methoxy-ethylamino)-2-methyl- 15
pyridin-3-ylamino]-pyrimidin-4-yloX#-piperidine-l-carboxylic acid isopropyl
28, 834, 16RMROUNG73LY1 Bienif); Prep@Biinn i, 734-7.36 (m, 1H). Exact mass
g-metho%%%\él)lg%%?h I-i-gqlgr -pyridin-2-yl)-amine. A mixture of
caleulstnd, Ky Cathigh P8 158l eouéqs mg; 4.2’ mmol) and 2- methoxyethylamine
(36%p L: Mr2egurmiymef S StirfedPavderxrrtyiulianyctvaeibmeifng 20
yiamBIA{Ea I Saniie-Ryain-gidiamine-(95 g hwasopiepgbaias a
solid. 'HNMR (CDCI3, 400 MHz) 8 2.77 (s, 31-1), 2.85 (s, 2H), 3.40 (5,
(Compound 3%7_3 60 (m, 211), 5.51 (s br, 1H), 6.26-6.29 (in, 1H), 8.18-8,20
(M4-KBHs Exdivimasstiodioliandt Joretbgl-pysiind 3 rminebs-wsifienn12.2
pyrinfsMiml DIGR Bpibia@asalilenkylic acid isopropyl ester (Compound 79) was

N2-(2-methoxy-ethyl)-6-methyl-pyridine-2,5-diami 57T jon
RIRACE WA S e B R e R R
"HNRRQDaRLE0VIRE SCetis BeT dZ6RIUsT 183 frg 21 MifaPwvém.280et’dt 0
s, 317, 1983 %ﬁ:ﬁ%ﬂfﬁrﬂ%@ﬁlﬁf&@(@ﬁ 50 405 & heyraZe dysiwasitesed gorgugh

célite and the residue was purified by BPLC. to prqvi
250, RBUD MAOE)- S BGhpal 6 Po Eiaie 2  BD(EA8 i
1H). 30049: s chiowbisad dalcLbETaN oS GUH SNBDATBT A Tbund 182.2 (NH').
30 Step C: Preparation of
4-{5-methoxy-6-[6-(2-methoxy-ethylaming)-2-methyl- ... ol
Exaﬁém%-ﬁmwwﬁ%ﬁ%@n oA §FB§S§€9H&‘:’%‘ faminel S oy
metRSiepEapoUE:S Lpifoiipednc Sbylis oitdsppylesim(Eonranpdr as
$0) described in Example 9.5 as an oil (HCI salt, 170 mg, 88%). 1IHNMR
"(MeOD-d4, 400 MHz) 8 1.16-1.18 (d, 6H), 1.71-1.74 l%n 35 2H),
1.98tepdg frepamationofa-(S-nifrepyiidip-d psuifanplysthaol. o o)

3.33-3- By At} 31861370 )(ithR0 0V 8. 88afned i p drgbugrgrogias1 H),

c 3 '1%- A E:y Dt @75 )3 -Fxaét sl Edlelaid f5c 1H).
es %?(act rr%g%gsqgéa cu %%ﬁlﬁf(%%%%&@% 47%)’.326, found 475.2 ( Example
C?Wﬁ%?fé?étﬁ?ﬂ”&fzﬂl{%- =(2=hydroxy-ethylannino)-2-methyl-pyridin-3 5

ylarsiaeBorRgthakysuiaiidimityimpydipibeisdifet-afvnelic acid

isoprepyl este [ | ) S WHEROA in a similar manner as

4-{?%%0%%—%%@%2&%%%@5&%§min(g -2-methyl-pyri in&%b 5
desgribpflimdisqmaiRiSIes B 25 b RddAdi e 22 Pbomnggbropﬁaer
3.26H ¢4 saltzdN3 9.9 an2mR k.07 EbriHRf6OHBC1 RpidEdi Ak thiddiani&D,
755445 ! TINMER ACCREL. AR M JRIBRS AIUSCro b IR v

e same temperature. After 27hr, the mixture was purified y5

HPISERAY Borrsartortel kSt CAR-ByAreryngrpswf2nynny Beir HEwas

" meBRHIRPANICLORORTpipeiaIgivBcdrboxylic acid isopropyl ester (Compound

8 0)6-[6-(2-hydroxy-ethylamino)-2-methyl-pyridin-3-ylamino]-5-
4-{6-[6-(2-Hydroxy-ethylsulfanyl)-pyridin-3 -ylamino}-5-methoxy-pyrimidin-4-
yloxy}-piperidine-1-carboxylic acid isopropyl ester was obtained in a similar manner as
described in Example 9.5 as a solid (HCI salt, 25 mg, 15.5%). HNMR (CDCls, 400 MHz) 8
1.26-1.27 (d, 6H), 1.83-1.84 (m, 2H), 2.03-2.04 (m, 21), 3.40-3.45 (m, 2H), 3.46-3.51 (m,
2H), 3.64-3.644 (m, 1H), 3.75-3.79 (m, 2H), 4.00 (s, 3H), 4.08 (m, 2H), 4,92-4.96 (m, 1H),

" 5.39 (s br, 1H), 7.58-7.64 (m, 1ED), 8.17-8.20 (m, 1H), 8.88 (s br, 1H), 9.49 (s br, 1H). Exact

mass calculated for CyFaeNsOsS 463.19, found 464.4 (M),
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methoxy-pyrimidnz-4-yloxy}-piperidine-l-carboxylic acid isopropyl ester
(Compound 78) (HCI salt, 37 mg, 37%). 'HNMR (CD3CN-d3, 400 MHz) S
1.12-1.14 (d 6H) 1.66-1.68 (m, 154211), 1.84-1.89 (m, 2H) 2 35 (s, 3H),

g -4.78 (
E’“’“‘?ﬁ’% 9§§8 (M e"ﬁ o ﬁ%&%@%&%é@&é&a éi %r‘r(? 111 (s 1H)m
pyriging 8-y, swoﬂrﬁfﬂsztkgx@snﬁr@mﬂé%é aw@&rem A ReRE %2N605
1s0pr2§{9§3§te§l@6%ﬁﬁnh&5m:5 )hc Example 9.10: 1520
-8:16-(2- roxy-et ino
g xé |1%L;|/rX arg)l%/ﬁ %ig %?Xeg’ %,g}e;? @Eﬂsrgﬁgﬁ gafg%iﬂlgsiopr%yl ester
(céFm pwﬁ@wyﬁww@ 92 mmol)
mlﬁeéﬁymemwhﬁmy@mmmx&mmwmmmsTmnalmﬁumsm:ﬁ
ch ‘ﬁ‘) o @ zgfmﬁa 1% d 2 MeGARRI AR 4.5

mmol Was a ded at O C. The mixture was

CsﬁWré@ é??ﬁ‘e T %ﬁﬁ@té’ﬁ‘?ﬁ&@taﬁ‘éﬁﬁf’ bRt e eravifls Gude mixture was
meﬂﬁﬁ&%@ﬁfﬁ@%ﬁ@ﬁ(@%ﬂﬁﬂﬂ-ﬁiﬂﬁ%ﬁﬂﬁ%ﬂ)ﬂhﬁﬁeau&sﬁlr(é’ﬂmmé‘r Ma3Rd,
ol Eest s RIS RRCHRBONIR e it

nitro-pyridi ethanol as an oil (7.238 0). 'HNMR
(D m@mmrwmzsPszz@gneghmul@aﬂ-sfhwcﬁwmzml@se‘sﬂ%%%m
d:an%%&.) 4.65-4.68 (m, 111) 7 40-7.43 (m 111), 8.24-8.26 (m, 1H). Exact

“RLPIR tedu ey '%%9 e SoUB 30 irhibedh StCP B
Prep ation 8?6’5 r

mino. met |d|n 2’ylsulfany thanol To a
sxmlmgpﬁelngwhd@ﬁ%lwim@tmlﬁ@rﬁt?@ﬁy ﬁ&ﬁ&ﬂ) o3 #%¥hg,
caxc&éemmd;ﬁgﬁg@mbgmcmﬁmmsmust (220 mg, 3.4 mmol) was

S ke e s e ALRATLIBORSIAE iy Zinc

rou e reS| e was purified by HPLC to
pywrm@wmmméw&ﬂ%&mwB eehrsarhaalictigil 35 (93
isop gy BR%) (@N%%Mbso -d4, 400 MHz) 3 1.91 (s, 1H), 2.38 (s, 3H),

(o 1y A e ot S0 (At 22

. nywyf@&ﬁ&%ﬂd@ﬂ\h%’)b%i’é‘ﬁ @ﬂpq%%%ltﬁﬁb\fias obtained in a similar

manfhed Grd Gebribyal 9 Eycnaiply |13 faray|iLe TR byt By ricin18%). "HNMR (CDCls, 400

Mﬂéﬁ §,§j %9 P@(égﬁ’n 'i'%‘iu 0 %1-9%%"}’%} -PIREAGInEN-5 38R 86is, 3m),
3. 3743{61[aa(zzﬂymaﬁﬁéwgﬂuefnwzméwﬂ)pwén% St (ihol -3 setbbxy-
4, gz%@wﬂ;,nrﬁ;ysossyk -PingLidined-casomic axid. tﬁqa,r@mlEsamwf&?(gmn@uS nd
was ontain I a In Example as a
E"%ﬁ‘d‘*‘ﬁ%ﬂ%ﬁ %b‘g’mwﬁﬁﬁ“?ggf 0 MHz) S 1.25-1.27 (d,
6H),1.75-1.83 (m, 2H), 1.97-2.02 (m, 2H), 2.57 10 (s, 3H). 3.34-3.39 (m,
e 243 PAB IS of - B[R AR oRIY- @—E&tﬁﬁ@-@ﬁzﬂﬁb%ﬁﬂaﬂaﬁﬁl(m

I e R

fStepcha PTeFagihin E&hmmeog-ﬂmtbmtmwwhenyhmme

4-{64 Grt 206 bpsvnathylas iRl wigin: 8 YR K a]y Bmol), 2-methoxyethanol
(13 ml, 164 mmol), copper(Diodide (190 mg, 1 mmol), 1,10-phenanthridine (360 mg, 2
mmol), and cesium carbonate (4.55 g mg, 14 mmo!) was sealed and heated at 110°C. After
17 hours, the crude mixture was extracted with CH,Cl, and brine. Organic phase was dried
over MgSO,, filtered, and concentrated, The residue was purified by column chromatography
on silica gel with hexane/ethyl acetate (1:1 v/v) twice to give 2-fluoro-4-(2-methoxy-ethoxy)-
phenylamine as an oil (761 mg, 41%). Exact mass caleulated for CoH o FNO4 185.09, found

186.0 (MH").
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15 methoxy-pyrimidin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester

(Compound 80). Step A: Preparation of

2-(5-nitro-pyridin-2-ylsulfanyl)-ethasol.

2- @GN HopRuidinga vien anyeianchasihialies: asppaner
JH S { é 9/Step Aqgs crude product (8 ?@?’

as described in Example xact
methrysBy R At aTRopinas dine BRSPS G5 O SORSERY 5092 (M H) Step B:
Préparitishaeb-2-(@-asntneypyhidin-2hglsldfamg)- theimoly -pyridin-4-yloxy} -

oS EEHIG0 Shanes ppeLbg ke

Exanple]3s 300iNFFA 1ita Bhoe A, BRYR 62895 i
6H), 3183 1699¥n§ﬁ%(m’023(b1)1@332331%5(@m DH), 2BY(Q2ED, 334, 403), BRact

| 7HION 170 1
373 g]rzé %}% h%tﬁ%{%d é’ ggr? droxy- ﬁ/@%f@@ﬁ)yr%#y ua)]r%?r%gig
Ay A4 BN R A AN T
ExactGRESRAUAGS®)r C,yH:FNa0g 477.23, found 478.3 (MH).
4-{6-[6-(2-Hydroxy-ethylsulfanyl)- pyridin -3-ylamino]-5-methoxy-pyrimidin-4
- 30 yloxy}-piperidine-l-carboxylic acid isopropyl ester was obtained in a
Exarsipit| i thdireesrasoniabitrétidinetaiaprbansyiedisiomeieyt- a8 3ng,
yianﬁﬁeﬁ%h&ﬂ%ﬁﬁﬁﬁarﬂ&g’lwml&iﬁ:ﬂr%ﬁc £ jshi3plIRetém,
c Pé? %:7204(m 21X), 3.40-3.45 (m, 2H), 3.46-3.51 (m, 21-1),
(Compdhind 824 (m, 111), 3.75-3.79 (m, 2H), 4.00 (s, 3H), 4.08 (m, 2H)
4.95teb 96 Breparmtion Gt (F-brpmo-2-Bethyb YRRt Séai!‘f"e)zill’ﬁﬁﬁhi‘ﬂ’
pyrigidth(E-RoxkDipiins heat oS kopagstairulated for
C21H29N505S 463.19, found 464.4 (NU O. 94 Example 9.12:
Preparation of 4-{6-[6-(2-m fha esulfonyl ethylamino)-2-methyl-

pyridin-3-ylam|@%é\r$tho onx }- plpendlne -l- carbo&}ucj\
Nf:TdNiso € ompound 81). S eps dtl
ol 1 i(l'jr pyAdin-2-yisulfanyl)-ethanol. 5 T(N

2- Qro- -5-nitro-6-picoline (300.3 mg, 1.92 mmol) Elnd
amlnoethylmethylsulfone hydrochloride (HCI salt, 309 mg 1.93 mmol) in 5

ml of THF, K2CO 98 mg,.5.77 mmo)J) wa edalroo m ratur
T T N A RS o TR O B e AR A
isoppumﬂweb@ﬂE;I_l@[impngl);d%b(gmi)“fl*methyl Pyrldm -3-ylamine (1.88 g, 10.0

mm& éM'&@&x%e ilfs"&l opetheh; amm@lﬁh&p{h@mg@eag A oihgTFA

sal 562 m culated f H13N304S 259.0
0.53 gD 288 144 QM)S} gé% %@g@oﬁﬁ 18495 SEHANE04 R4 328
undéd 2Rt s ony betiagisb aneatiay Dy ridiNes O iBmelimaadded and

mixR GNERANERY Iﬁmﬁmf@m@m@m@g Iﬁ%@ét&@m@m%&@med
in a similar manner as described in Examcp 9/Ste asﬁngllg.w
T heﬁz}gctgrg%ﬁs %?ﬁ&?%@gn d residue was extracte ‘bring ahd Ac s

phases were dried over MgSO,, filtered, and concentrated. The residue was purified by

~ column chromatography (hexane/AcOEt 2:1—>1:1) to give 4-[6-(6-bromo-2-methyl-pyridin-3-

ylamine)-5-methoxy-pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester as a
solid (2.09 g, 44%). 'HNMR (CDCls, 400 MHz) & 1.27-1.28 (d, 6H), 1.84-1.87 (m, 2H),
2.02-2.08 (m, 2H), 2.58 (s, 3H), 3.40-3.47 (m, 2H), 3.73 (s, 3H), 3.77-3.82 (m, 2H), 4.93-4.97
(m, 1H), 5.41-5.43 (m, 1H), 7.44-7.46 (m, 1H), 7.91-7.93 (m, 1H), 8.24 (s, 1H), 8.70 (s br,
1H). Exact mass calculated for CoHyeBrNsO, 479.12, found 482.0 (MH).
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15 calculated for C9H15N302S 229.09, found 230.3 WI-4). Step C:
Preparation of 4-{6-16-(2-methanesulfonyl-ethylamino)-2-methyl-
pyridin-3- yIaminoI -5-methoxy-pyriggidin-4-yloxy}-piperidine-I-carboxylic

acife i ?!Lx%‘éi&‘x{ 6?&(@& Mn%%)z-ﬁreﬂﬁri-@}@dl}ﬂ@%ﬂ@ﬁ-
sulfonyl ethy

amino)-2-me jdin- mlno ethQx
butoxxeARDRIA: 3‘9‘]&9&?‘5’1@?@%& ’T“Eﬁ Q’ﬁ s'élgsr%gpl)l/ﬁég e¥¥N§§ Wtained
isoprisp@l ssatlar manner as described in Example 9.5 as an oil (TFA salt, 41
mg, 16%).1HNMR (CDC13, 400 MHz) 8 1.25-1.29 (d, 6H), 1.80-1.82{(m
2H), 2.01-2.02 (m, 2H), 2.48 (s, 3H), 3.02 (s, 311), 3.37-3.41 (m, 2§
3.42-3.47 (m, 2H), 3.78- (m, 2H), 3.83-3.
492495;\ 1H), 535)%37(m 11-1), 6.7 6
Br 8.08 9 1HY" 2 Ex@ct mass cafculat
@ ample 9.13: Preparation of 4<
(2imetho) thoxy) phenylaminol-3- 0
- methoxy- pyr|d|n -4-yloxy}-piperidine-l-carboxylic aoidﬁopropyl ester
(Compound 82). Step At Preparation of o
2-fitfoP oAuvznmﬁ S e BTG MR gy pyrimidin4-
yloxP-fiperiideibdataixeliy ke isep(@GERn 200k FiSF), Bomebbididetfame! 028
mmoglm%%ﬁnm&hﬁ @)Aﬂ%{g 6 QreladddONEnaotnicinsy

2 mmol), and cesium carg’onate (4. 14 mmol) w.
30 i )95 {EPREINS. SRR RIS g %“’Ehé’%‘ﬂﬁ% 3%3%?5"05*
2:1) Mf%ﬂ%*ﬁ(ﬁkbﬁm—%ﬁthﬂebmmﬁ@ﬁbmwmmI@nmb}eﬁr@pmgtso4,
pymﬁgﬁﬁ%%saﬂ %%9%9@%&%&%&@ WENRSIRUESIR, IAOMAAT1 18 me,

omatography 35 on silica e with hexane/ethy| acetate ice
5234 BB ACRR AT IR Pl e e 2 th AP (T b
(m, zigﬂ/a)gfme;t(mass cade\(iasel), HEEDHIRE RD21.35DY] (oudkd). 386.6.(Nbi4).

4. 903525)7'%6}%"’1@) %’5%953@{8”1@547{?0[?33%@9 483 1z, 1H), 7.41-7.43 (d, /= 8.3 Hz,
oxy-ethoxy amino

LD St e ot R Tem B TS e T QN

4-{2463r Eluprepdrizion etlicityt@thobyyypivtingtamieblBpmatvelayippitin™-y|
-1-car cid ten ed in a similar

e B R o e,
84%).'BNMR (CDC13a 500lMHz) 8 1.25-1,28 (d, 611), 1.88-1.90 (m,
211), 2.02 (s, 111), 2. 04 05°(m, 2 8 (s, 311), 3.49-3.54 (m, 211),

- Br 76 R14) (m, 2H), 3{93 (s, 3H), 4.11-4.13 (m, 2¢4),
4N7 7,@(&8 496-ém—J=Ha}6 665 (A1), 677> ,
(sf1H 770 7.71 (m, 1H). Exath ss _galcylated for

C24 e477 23, found 478.3 (MH ). 10 E{Z#am le 9Ci reparation
of 4..[6-(6-dimethylcarbamoylmethyl-2-methyl-pyridin>3*
ylamino)-5-methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid
iSopsafithes @ (GO ammra24mpihyl-pyridin-3 -yl)-tert-butoxycarbonyl-amino}-5-

methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester (1.5 g, 2.58 mmol),
2-tert-butoxy-2-oxoethylzine chloride (0.5 M in Et,0, 20 mL, 10 mmol), and palladium
[tetrakis(triphenylphosphine)] (304 mg, 0.263 mmol) were stirred under reflux. After22h,
mixture was cooled in an ice water bath and ca. 5 mL 4M HCl in dioxane was added. After 1
h, mixture was concentrated and residue was extracted with 2M HCI and methylene chioride.
The combined organic phases were concentrated and residue was purified by HPLC to give 4~
[6-(6-carboxymethyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-4-yloxy]-piperidine-
1-carboxylic acid isopropyl ester as a white solid (TFA salt, 525 mg, 35%). "HNMR (MeOH-
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Step A: Preparation of
4-[6-(6-bromo-2-methyl-pyridin-3-ylamino)-5-methoxy- 15
pyrimidin-4-yloxyj-piperidine-l-carlggxylic acid isopropyl ester. Br N O

di 4@%%%2‘(%‘{6%&@%&]\}5 RXE, hND7Sh Me @M M8 Aonpdenos. 7 (s,

oxy-pyrimidin-4-yloxy)-piperidine-I-carboxylic
S50, Ao dE G157 360 b7 SATEN O ey By e
5.34-@3%m,1m,i@.mmmyﬁanmrﬁ' )gﬁéme Klﬂ&ﬁfg&ﬁgiﬁ,dﬁmﬂ)ﬁL_N()?agg-(lM
-(di-t-Qut [ , %B@mo and Li
Exacﬁ]"%ﬁ é}i@’a%%(’%éf? %zgﬁﬁr@%g%n%é} %%gjg%{g was stirred under reflux.
AfiSten B: P repsreatipl af o Grimat e oamao g ilanethxb e 3ing
yianRabjlerR RS sliFacandericfigpipianaiechturdiddismatamdrster
temuP%[r re for 3 days. The mixture was concentrated and_residue was
(Conég&rélc ed with brine and AcOEt. Organic 25 phases were dried over

no. MgsSO4, filtered, and concentrpted. The re idu%was purified by column /L
romatography (hexane/A 2:1-*1:17 togive Q

-brorng»?.ﬁneth iin-3- NN N/J*
ing)-5-metnpxy-pyrimidin-4-ytoxyf=piperiding-1-garbgxylid aci
él%(/a%@ sotid (2.09 g, 44%). 'HNM ,

1.27/1.28 (d, Gk 1.84-1.87 (m, 2H), 2.02-2.08 (M, 211), Z%8 (s, 3H),
3.40-3.47 (m, 2H), 3.73 (s, 3H), 3.77-3.82 (m, 211), 4.93-4.97 30 (m, 1H),
5.4105, 4ion b4 64 AdkrBokgntaryl-2ihe @ pirioB-(rylading)-8-24tiextH),
.8. 70 r.1l-1). Exact I Y204 highd2, found

ﬁie@@f%_@%ﬂ,ﬁhﬁ?ﬁ;émmﬁgﬁéﬁg, 0.516 mmeol) in 4 mL THF/DMF
1:1, ButRyuaaEb oy R THFO 3B pistisa X ynmalinaigh addegdloAyikpitiaiidifee 10caibeixy i
b AL Aprrat
oy T Kt d——
2-mefhpd-pisiBris EnRe Sy RE SR R RS B e s AT e act
isopy@ydsriparicimee scaeTRyicncifldsog rwy].emm_@mm_scmg@dﬁﬁz) 8
1.193@3%{:9@_—@2@% -%%gnm@tlnaeﬁ)mbﬁmetmamdz.rw@m@,@@@pg,

mol) weré added. After sfirring for 30 min at room }frgggrg%g,gl
SE) ki e RS BArRRIBy EONA A ATt Byradh (B kane e OB ™"
(m, 1H), 5.26-5.31 (m, 1H), 7.70-7.72 (d, J = 8.5 Hz, 1H), 8.03 (s, 1H), 8.44-8.46 (d, /= 8.5
Hz, 1H), 9.09 (s, 1H). Exact mass calculated for CoaHagNgOs 486.26, found 487.3 (M.

Example 9.15: Preparation of 4-{6-[6-(2-hydroxy-ethyl)-2-methyl-pyridin-3-ylamino}-5-
methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester (Compound
27).

HO. O

I 1
O i
sBelcalunhoVeNon
N s
LA P o
H OMe OMe

A solution of 4-[6-(6-carboxymethyl-2-methyl-pyridin-3-ylamino)-5-methoxy-
pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester (TFA salt, 582 mg, 1.01
mmol) in 4 mL THF was cooled in an ice-water bath and lithjum aluminum hydride (ca 160

mg, 5 mmol) was added in small portions. After 2h, mixture was quenched with fce-water;
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2:1) to give )
4-{6-[(6-bromo-2-methyl-pyridin-3-yl)-tert-butoxycarbonyl-amino]-5-methox
y 10 pyrimidin-4-yloxy)-piperidine<dscarboxylic acid isopropyl ester as a
Whlte olid, (118 m 2% \V; 7 (d,
sole H SR, 8 et PO M M o A e 5
HPLQs Fadetipns @OtE @rpdzmyers Pty Wﬁﬁﬁ%tﬂ?né T4 %ﬁfx‘%%d
1M NP Refif 1906 2hiBRial LDteahiBRisaviete Hril BveizhES0), Flidebe] 48 (d,

Hz, 1H), t t § N506
R
pyrmﬁdﬁe-wloarﬂamémyLzavh@MyJW.gwgpy fih @5 aswhite solid (85.0 me,

9%}“@&!&%{ tﬂiymﬁﬂﬂt@}wkpmmﬂ(ﬂefhmmwmacmswmgmw -HO

rN NN f
2,05 an{é}feﬁzb?%@i%g%elﬁwilm?hdm%ﬁ Eff “Buitox BLQEP ﬂﬁ%ﬁﬁrﬁo
mwpymﬁ;amyibmﬂ@p&mm@%%@x fo- A& Wét& f 5
1H), ’?,L?f ?%1 Bf)ZfJOS{@rﬁbut%f[r%;aoe@ogeflsﬂzm (Itﬂpﬂdeh ©. %%:Zﬁszmmo
m m I ospnine mdg,
Bxach B T ST A TR A Dyt ot -

"mixture was cooled in
an ice water bath and ca. 5 mL 4M HCI in d|oxane was added. After 1 h,

ExaHBi‘%th@rlf‘ﬁwﬁﬁer%Q&gﬁﬂt@r@tﬁésaﬁ@é{&@gbp-waﬁxwm&mﬂmwmﬂmcé
methylene chloride e ne as r e
By TS B PP T o Do s BTl

[6-(6-carboxymethyl-2-methyl-pyridin-3 y?mlno) 5-methoxy-pyrimidin-4- *
HO xy]-piperidine- 1-carboxylieyacid isopropylester as a white solid (TFAQ

5 mg, 35%). 1BNMRAMeOH 97, dd. Hz) -1.07+q, &,
| .§-17‘§8(|§2r8 200205(m;\£211 2, 8(3 311),

. 75 (m, 211), 3.92 (s, JT1)NFO8((s, 211);

& 5.34-5.39 (in, 1H), 7.76-7.78 (d, J28.50Me, 111), 7.98
(s, 1H) 8.65-8.67 (d, J= 8.5 Hz, 1H). Exact mass calculated for
CZ%%@%@&%@M&%&,otaumm@@@&ww)m@)szepemympm@tmﬁoy

4-[6-(6-dimethy|c thyl-2- I o
mﬁéﬁﬂge 8{%{" YaJn %ﬁe '34¥ C[argt]) '1‘¥ a@'lx)g Igégr 1 ester 402 90.2

yoxy Iperidine-I- arboxy ic aci

| pmosaqnddpyhembhoé@amrém A7 reclan &k pefydste fiodRON N '0 11'N

perbpon%\ﬂetga&m.@ﬁ@ 232 pmol) were added and solution was stirred at room
temperature, Afier 18 h, the mixiure was concentrated, re-dissolved in 1.5 mL MeOH, and
added to a well stirred mixture of sodium hydroxide (120 mg, 3.0 mmol) and 2-methyl-2-
thiopseudourea sulfate (208 mg, 0.70 mmol) in 2 mL MeQH. After stirring at room
temperature for 17 h, mixture was concentrated and extracted with water and methylene
chloride. Organic phases were concentrated and purified by HPLC to give 4-{5-methoxy-6-
[2-methyl-6-(2-methylsulfanyl-ethyl)-pyridin-3 -ylamino]-pyrimidin-4-yloxy}-piperidine-1-
carboxylic acid isopropyl ester (TFA salt, 10.0 mg, 19%) as a white solid. "HNMR (MeOH-
d., 400 MHz) 8 1.21-1.23 (d, J = 6.2 Hz, 6H), 1.72-1.78 (m, 2H), 1.94.2,01 (m, 2H), 2.12 (s,
3H), 2.65 (s, 3H), 2.90-2.93 (t, J= 7.2 Hz, 2H), 3.24-327 (t, /= 7.2 Hz, 2H), 3.39-3.46 (m,
2H), 3.69-3.76 (m, 2H), 3.91 (s, 3H), 4.80-4.86 (m, 2H), 5.32-3.38 {(m, 1H), 7.75-7.77(d, /=
8.6 Hz, 1H), 7.96 (s, 1H), 8.57-5.59 (d, J = 8.6 Hz, 1H). Exact mass calculated for
CrsHasN5O4S 475.23, found 476.2 (MH).
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4-[6-(6-carboxymethyl-2-methyl-pyridin-3-ylamino)-5-methoxy-
pyrimidin-4-yloxy]-piperidine-I-carbgxylic acid isopropyl ester (74 mg,

0.129 mmol), triethylamine (89.9 1, 0.645 mmal), and HATU (196 mg,
ExangpB1 Bt Rarpayation o6/ ISnermethansudionyh d@ﬂ%\‘}l‘ﬁﬁhﬂhﬁé‘%%%,

ylamfh 645 msoky Wasaiied. vidie)-plireihjfol Tanmnylic addiceeykeatere,
c mi>gui5n% as purified by HPLC to give 4-[6-(6-dimethylcarbamoylmethyl 15
( A0S yI*pyridin-3-ylamino)-5-methoxy-pyrimidin-4-yloxy]-piperidine-l-carb
| oxylic acid isopropyl ester ak a white solith{1 FA salt, 45.6 mg, 68%). /k
S\ 'HNMR (DMSO-d6, 400 1.19-1.217(dh,.J= 6.3 Hz, 611), 1.65-1.7Qy
11), 1,92-1.97 (m, 2J1), 2.65 (s, 31-1), 28945, 311),3.11 (s, %}A
[30-3.350m, 11),£3.6'§‘-3.6@ (m, 211), 3.85 (s,1B11), 4.9% (sh2H) o
Negza: : ~5:26-5.31 (in, 111), 7.70- , 3 T4,
8.08 (s, 115344-8.46 (d, J= 8.5 20 Hz, 111), 9.09 (st111pmExact mass
calculated for C24H34N605 486.26, found 487.3 (MH). Example 9.15:
Preparalion of ¢ 4%: (%A Uil L meiylstsidnedyiamanl o-
methoxy-pyrimidin-4-yloxy)-piperidine-|-carboxylic acid isopropyl (gster
yiamigrapéea-57iomorie @?}ﬂfﬁ%ﬂm RPN G SRhR L RP RO
in 2 2. QbE 1ddcChRidd, MSPBINGEROT7% pure, 7.1 mg, ca. 32 pmof) was added and
stirred R oo & bOXrX{{?j tw&%ﬁm&fﬁxr@yégﬂﬁmgkﬁi PAEHRWas purified by
pyrimi m-f—lgfox -piperidiné-I-carboxylic acid |soc{)rogo | este ,STF salt,
HPLEHY gig, 4 {616 el aes LTI S SR R
pyrifitiainm by didridedeai 200 mpropyivsiol Thassalddeldni, 4itial
i tj er, i v ERC itice-waten Q8 -splidsoncse
A e e
(o, B, AL . TP Hore CEMAIL BRIt bt} Coricbhir Al ShE
(t, JECBIolER, Wl mxn_naés@dn\m, zmmlﬂﬂ, am—mmhyldﬂi@,ékﬂég‘d’él @rghic
vere. dy. Hliaredy anc C {QafH¥Rted for
7'”&-@@%-&5%?%59@1 § %%ragéﬁy%g?/%%-%fﬁncﬁ%@@m&gethoxy 5
Czs%%%ﬁ%x%@g iR ¢arboxylic acid isopropyl ester as a white
solid (85.0 mg, 19%). 1IHNMR (CDC13, 400 MHz) 5 1.25-1.27 (d, J= 6.2
Hz, 6H),1.80-1.86.(In, 25H) 2,003, r -BAarkSnotEmet 109 (t,
Exapitie 19 B55e Pl of Bl el (grr%g%f, L
pyringinA-slozyl-piperiding 1prh ol 30 HPRAOPH K ?“fﬁ% 30 (s,
1H), 5.37-5.41 (m, 111), & 111), 7.36-7.38 (d, J= 8.5 Hz, 1H), 8.13
(s, 1H), 8.85 (s, 11). 10 Ex ss calculated for C22H31N505 44%
found 446.10&1%). Example .16:“\b‘ﬁeparation of

4rtB~peth Ql{i‘gmeth ul Sthy) NN N’J%O
ridi -S)E?n;ho]-pyrimidin-4-yloxy}-piperi ine- -caﬂt@?ﬂm id isopropyl
Clestgr. © L O
e

N
H
OMe _
A mixture of 4-(6-ch10r0—5-methoxy-pyrimidm-fi-yloxy)—piperidineml-carboxylic acid

isopropyl ester (1.52 g, 4.60 mmol), 2,6-dimethylpyridin-3-amine (0.562 g, 4.60 mmol),
palladium acetate (0.0584 g, 0.260 mmol), and sodium 2-methylpropan-2-olate (0.663 g, 6.90
mmol) in 50 mL dioxane was stirred under reflux for 18h. Mixture was concentrated and
extracted with brine and CH,Cly. Organic phases were dried over MgSQy, filtered, and
concentrated. Residue was purified by column chromatography (AcOEt/hexane
5:1-»AcOEt—AcOEt/MeOH 10:1). Fractions containing pure product were concentrated,
residue was treated with 4M HC! in dioxane, and concentrated to give 4-[6-(2,6-dimethyl-
pyridin-3-ylamino)-5 -methoxy—pyrimid'in-ii—‘yloxy] -piperidine-1-carboxylic acid isopropyl
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HO O~ S0~ 1\, NN O I N~O - \ NAN NO iN/NNO H OMe H OMe 15
To an ice-cooled solution of 4-{

6-[6-(2-hydroxy-ethyl)-2-methyl-pygidin-3-ylamino]-

5-methox rimidin-4-yloxy}-piperidi oxylic.aci yl ester
et g3 GBI EAEROIBREPEHESERIE (O L1 e 2
dlmemwmvﬂhl@ﬂd@s aerbnhmehesier (s (7706 mgo%mrmedmrefﬁw&d

(cmcﬁ

B yap EEr&‘adﬁl EOPH %@ﬁemqr%w(ﬁ ﬁiﬁeﬁ 48003k, rmsture

conc ntrate

ssolved in 1, cQ ed
2.5 %n@‘@ Akt s 3l ﬁ«ﬂﬁ;}d%%&‘(‘iéﬁkﬂ %S) @?r%l??%?j h{%ﬁet yl-2-
5.38 thiopseedowaatyuliate . (BQ8, drgh0. 7B MiGM(Q Hil) MECH 3 Adterstifring
Hz, @{&h QO t&&%{éﬂféﬁ%“&& &1 1R, BIUES Wag,cRIGENY alRshand extracted

Water and thylene “Chioride. Organlc phases were concentrated

and purified by HPLC to give 4-{5-methoxy-6 25
Exax[&rlmlby|MMHME&WWWMMHWW%MWWV}-

metlg)

eridine SO k. Ya)aas a
R e R v,

84). 1.72 1.78 (in, 21-1),1.94-2.01 (in, 213), 2.12 (s, 311), 2.65 (s, 3H),

2.90-2.93 (t, J= 7.2 H %% 3.24-3,27 (t, J= 7.2 Hz, 2H), 3.39-3.46 (m, j\
2H), 3.69-3.76 (M 21@)9, m:a) 4.80-4.86 (in, 2H), 5.32-5.38 (m, ©

111), 7.75-7.779d

, 3= 308 /BB N 851,560 (0 286,
Hz»11-1) Exgetypass 3H33N3DA4 475‘£9ﬁpun.2

M
Cl” 4-

. 99 Example 9.17: Preparation of N o
-[6(2-nfethanesulfonyi-ethyl)-2-methyl-pyridini3-

=

OMe

yl@mmol-5-methoxy-pyrimidin-4-yloxyl-piperidine-l-carboxylic acid
isopropyl ester (Compound 30). Z5i0 S 0111~ N'IN O N~N N~"O N-
N-1 Ahbit@e BOMB-Bivte-STncthealtivimigin-4-yloxy)-piperidine-I-carboxylic acid

iso r%tli Q&@lt %yﬁ&a[?ﬂz‘%x )@(&ﬁﬁﬁmﬂﬁmﬁﬁmﬁﬁﬁyﬁﬂﬂmﬁhﬁme |(345t ngS 5
arnino rimian - (0),4 |ne- -C r
L ssrﬁwswi’es b o AR R e
phogghia d2-yolo(p Wapredidar &d b1 mmm@mﬂm&@wwe
(767%3%3&'[251 M&ﬁﬁﬁ@%ﬁ%&éﬂ%ﬁ%ﬁé&f#@ﬁrﬁﬁf?@&&é@aﬁﬁbﬂ%@ve
methanesu me rdin amin -
Aftir) } ﬁ%?}% %ér%&(ﬁ }(rz 10118 é%% d%c\{ ere cgir%%%ﬂho y

coneitrang, £&8tdue was extracted with 1M NaOH and CH,Cly

icar oxyfc acl {)rog ester TFA salt,
{3

anic phases were dried

over MgSO,, filtered, and concentrated. Residue was re-purified by column chromatography

(AcOEt/hexane 5:1), Fractions containing product were concentrated, treated with 4M HC1

and concentrated to give 4-[6-(6-methanesulfonyl-2-methy]-pyridin-3 -ylamino)-5-methoxy-

pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester as a white solid (FCI salt,
326 mg, 34%). 'HNMR (MeOH-d,, 400 MHz) § 1.23-1.24 (d, J= 6.2 Hz, 61), 1.77-1.85 (m,
2H), 2.01-2.07 (m, 2H), 2.59 (s, 3H), 3.20 (5, 3H), 3.40-3.46 (m, 2H), 3.71-3.77 (1, 2H), 3.98

(s, 3H),

4.83-4.89 (m, 1HD), 5.41-5.46 (m, 1H), 7.97-7.99 (d, T = 8.3 Hiz, 1¥), 8.11 (s, 1H),

8.29-8.31 (d, ] = 8.3 Hz, 1H). Exact mass calculated for CoHaoN:O6S 479.18, found 480.2

(MH).

Example 9.20: Preparation of 4-[6-(6-methanesulfonyl-4-methyl-pyridin-3-ylamino)-5-

methoxy-pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester (Compound

85).

Step A: Preparation of 6-methanesaifonyl-4-methyl-pyridin-3-ylamine.
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'HNMR (MeOH-d4, 400 MHz) 8 1.24-1.25 (d, J= 6.2 Hz, 6H), 1.73-1.79
(m, 211),1.99-2.06 (m, 211), 2.64 (s, 3H), 3.15 (s, 3H), 3.40-3.46 (M, 2H),
3.48-3.51 (1, J= 7.9 Hz, 211), 3.64:3.67 (t, J= 7.9 Hz, 211), 3.74-3.80 (m,
211), 3.94 (s, 311), 4.82-4.88 (m, 1H), 3.35-3.40 (m, 1H), 15 7.78-7.80 (d,

J=8.6,1M, 7.9 1H), 8.59-8.60 (d, 7 =8.6, 1 Exact mass calculated
for C23H 06 7.27,found 508.5 -
of 4-[6-(2,6-dimetNyl-pyridin-3-ylamino)-5-metho

SOGMES: Preparation

pyrimiskand-yieadpiperisinet heriboylimaeid i5ppr opHmatesddampound
83). QJ\ Il NON N-'-- = e OMe A
mertdeiimly ' 1R e 0D oo B e oy i
dimeghssthaopldraine (2T, A SOTIN SR IRE- MO, e e
micrR3rgathtGH mmsohc. patiadinmigaetaies (D OR8ME, Q. 260 medsand
sodium 2-methylpr -2-glate (0.663 .9, 6,90 mmal) in 50 joxane
ext L S B i AR Hon @ phasy (R Goo Vst
filterad pré RIS Ain Besitlicoranmmlicd Ryfviph sseaslere R d 4 Gthexane
5:1—M&@%ﬁ@%%@ﬂﬂﬁg@@!ﬂ&@%ﬂﬁ%ﬁﬁﬂ&iﬁ%%ﬁ@HﬁiedvbiYe@@iidr(U?SM
ro oqr A 1-*Ac -> 10;
& 27%%@@%@#% éi’néé’é? é/eplg'rj?(;g L%t‘? ﬁé?&gr@e%ﬁgﬁ?é%%’%%@ \?v%b;(f‘feated
LH).AFiH G0 BC Ehacimsssralcalatbd fm S HirbiSuStd 46106 oped( 253 By -
it g g i g it gl
acla 1sopro. ster a wnite (V. M 0). Fractio containjng
R s R S T D G
85).to give 0.30 g of ca 80% pure product. IHNMR (CDCI3, 400 MHz) S
1.24-1.25 (d, J= 6.2 Hztebk$), 1.78-1.84 (m, 2H), 2.00-2.05 (m, 2H), 2.52
(2s, 61-1), 3.37- (m, 2?1\@3.81 (M, 2H),4.03 (a, 3H), 4.91-4.97
(m, 1H), 5.33 5 5.38 (in, 1H), 88T ¢} 11), 7.04-7.06 (d, J= 8.2 Hz, 11-1&
BONs, 1M RTES.13 {o-3=8:2Hz; |H}\.)QS£ Tass Calrtlaed fof ~N” 0
9N504/415.22, found 416.5 (MH). Example 9: 9:)1:%95(&'
C"y- 6-(69nethanesulfonyl-z-methyl-pyridin-3-ylamino)-5¥; O ‘
m m%xy-pyrimidin-4-y|oxy)-piperidine-l-carboxylic acid isop%ﬂﬁll ester
(Compound 10 84). J McO2S N 0111, NH2 Me02S | 2N O CI O OMe A
mixRUGHe A ATEHEIS Bty YR 2 R asTiiR i Rea A e
isopapigl dsappopytestes (EhdgmtBhevifaly]-4-methyl-pyridin-3-ylamine (272
mg, 4 BSOS G SRR PY NG 3 ARG H AR dBisobutyl-2,5,8,9-tetraaza-

1-phospha-bicyclo[3.3.3Jundecane (87 pl, 0.245 mmol), and sodium 2~methylpr9pan—2-olate

(249 mg, 2.59 mmol) in 4.5 mL dioxane was heated under microwave irradiation at 120 °C.
After 4 h, mixture was purified by HPLC; fractions containing pure product were collected
and concentrated. Residue was treated with 4 M HCl in dioxane, concentrated, and dried
under high vacuum to give 4-[6-(6-methanesulfonyl-4-methyl-pyridin-3-ylamino)-5-methoxy-
pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester as a white solid (HCI salt,
261 mg, 29%). 'HINMR (MeOH-d,, 400 MHz) § 1.23-1.24 (4, J = 6.2 Hz, 6H), 1.75-1.81 (m,
2H), 1.97-2.04 (m, 2H), 2.40 (s, 3H), 3.17 (s, 3H), 3.39-3.46 (m, 2H}, 3.71-3.77 (m, 2H), 3.92
(s, 3H), 4.82-4.88 (m, 1H), 5.35-5.40 (m, 1H)}, 7.99 (s, 1H), 7.99 (s, 1H), 8.96 (s, 1H). Exact
mass calculated for CpHasNsO4S 479.18, found 480.4 (ME).
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15 1.85 mmol), palladium acetate (37.2mg,"0.166 mmol),
2,8,9-triisobutyl-2,5,8,9-tetraaza-l- phospha-bicyclo[3.3.3]undecane (118 |,
0.332 mmol), and sodium 2-meth¥mropan-2-plate (267mg, 2.78 mmol) in
15 mL dioxane was heated under microwave irradiation at 120C. After 2h,
Examyile @21 wBrepenificn ¢fifiPmetbiachéirmetimbfrimopylodizeyimrdinifected
Vianfhs)-SA5G RIS HAMEE axasRc il DA saipoaa.
Organic phases were dried 20 over MgSO4, filtered, and concentrated.
* Residue was re-purified by column chromatography (AcOEt/hexane 5:1).
Frefitiprs dmpainitiep picduetiwbéeprerienfranteynidindarieningeM HCl and
concenttated to give PN '
4-[6-(6-m thaq esulfonyl-2-methyl-pyridin-3- ylamlnomoxy-
pyrimidin-Zxyfoxy4piperidine-I- carboxyllc acid isopro Steyras a white
solid (HCI salt, 326 mg, 34%). 'HNMR (MeOH-d4, 400'MHz) S 1.23-1.24
(d, A miQidrd 15.60lbbrd- T oAb BriFiddS 2khing. 2162 £ 16 eamal Iprepd-{shiol

3.20 (s, 3 0- 7 - (5.331),
(3.0 ?}86% HBY (éﬁhri‘iﬂgf sﬂ‘i”‘sﬁ4ﬁ6"°(£dé1@l.§)g7%gfmi% 873 gdg]ﬁn% ]%t%%‘ggrlll éé 11
undemigrpveseigediaiorat 102 X doriy b epd toxaict SASSSwA b Migpre as
extrfed RARNPOGS 44 951k, Mﬁéﬁﬁﬁs W}e RﬁeEmmMgS@JZ(ﬁitE’kMpafatlon of
c.:ormen[crt t(e% n%ieth(? nesalélfon? él H?' ﬂ@{é\e/AcOEt 2 1) to give

i in-a-y oxy plperl ne- -C

OX rmi ic acid I1sopro ster
y-py pyl gster

Z-mf‘@mﬁgggmgp%yg{g%dm-by@ﬁygﬁ%ﬁ&ﬁ 75% y:eld) as a colorless o1l
(CD@ignmhme.gtdfmmdtm@wmmﬂlmﬁ Yieavtirra (t ZCE B SO 2Me-3N
'y
TS 5 DO A0 fg&mﬁ%m%@s 239 Y DRl 11—1)

sodium’ copper catalyst (0.50 g, 0.99
Examm»cﬁﬁéamdm%&l&ﬁé%k%@% 1§ (0.214 mL, 2.0 mmol) in 20

mL@M%@mhﬁw@dfuq@%am@rwmtﬁmi@ﬂwammpmnmi
ylamm gjre e ﬁ%éxén 2 glaldg Qéolrpal?i\)/gﬁg?g Q&g is %F&&y%dHE%%&ﬂgh

nic phases wete dried o gSO04, filtered, and
86).concentrated. Residue was purified by column chromatography
(AcOEt/hexane 5:1-->AeQE#$40.give
6-methanesulfonyli4-methyl-pyfidin{B-ylamine as a white solid (0.534 g, /j\
27%). 'HNMR (BMS©O-d6, 400 ) 4 (s;18H), 3.08 (s, 3H), 6.08 (s

0
B 7.59 (5;  7.97 (. 1H) 'Exact masScgloulated,fer N’J’“o
?HIDN202S1186.05, found 187.0 (MH). Step '
CI 418 (6:riethdnesulfonyl-4-methyl-pyridin-3- ylamln

Pr pardtiori}of
- N 0
meaiimaxy-pyrimidin-4-yloxyj-piperidine-I-carboxylic acid |sopmﬂﬁyl ester
(Compound 85). McO2S N, N"N r'N--~-O NH2 McO2S N*N OMe H OMe
A mixture of 4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-1-carboxylic acid

isopropyl ester (0.966 g, 2.93 mmol), 2-methyl—G-propyisulfanyl-ﬁayridind»ylamine (0.545¢,
2,99 mmol), palladium acetate (0.0375 g, 0.167 mmol), 2,8,9-triisobutyl-2,5,8,9-tetraaza-1-
phospha-bicyclo[3.3.3Jundecane (0.119 mL, 0.335 mmotl), and sodium 2-methy lpropan-2- |
olate (0.422 g, 4.39 mmol) in 15 mL dioxane was heated under microwave irradiation at
120°C. After 2h, mixture was purified by HPLC; fractions containing pure product were
collected, partly concentrated, and residue was extracted with CH;Cl; and 1M NaOH.
Organic phases were dried over MgSOs, filtered, and concentrated to give 4—[5-niethoxy—-6-(2-
methyl-6-propylsulfanyl-pyridin-3-ylamino)-pyrimidin-4-yloxy]-piperidine-1 -carboxylic acid
isopropyl ester as a thick ol (0.509 g, 36%). 'HNMR (MeOH-d,, 400 MHz) & 1.00-1.04 (¢, J
=7.3 Hz, 3H), 1.23-1.24 (d, J = 6.2 Hz, 6H), 1.66-1.78 (m, 4H), 1.96-2.02 (m, 2H), 2.37 (s,
3H), 3.06-3.10 (t, J = 7.3 Hz, 2H), 3.36-3.42 (m, 2H), 3.71-3.77 (m, 2H), 3.88 (s, 3H), 4.81-



15 A mixture of ) :
4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-I-carboxylic acid
isopropyl ester (570 mg, 1.73 mmal),

6-methanesulfonyl-4-meth I-g%/ridlrﬁl-_B-)gamine (272 mg, (}._4@ mmol),l
4.87 frpd i e et (BPF ﬁ%? L8 Gl 1), 7.57-1.59(6, 7= 8.3 Hz, 1),
7.84 &8 irisehuiybstA:8]fetbfon 03NS 4haD byotb363l MHbecane (87 |,
0.245 mmol), and sodium 2-methylpropan-2-olate 20 (249 mg, 2.59 mmol)
in 4.5 mL dioxane was heated under microwave irradiation at 120 C. After
Example fxiufeene i fiduBpapor-Glcnsiykbnpsmmny dordBrsbuct were

pyridalesieniangd penseniiairy Repididinsas sdaigiovthl 4dfrd inter
diox‘ag%,7 oncentrated, and dried under high vacuum to give

(Cmﬁ?[’é‘-? ethanesulfonyl-4-methyl-pyridin-3-ylamino)-5-methoxy-
pyrimidin-4 onxy]-piperidingh-bc/:arboxylic cid isopropyl ester as a white /l\
solid (HCl salt, 25 261 mg\\]zg) 0). ' HNM12 (MeOH-d4, 400 MHz) 8 0

124 (h 7 6.2 1.75-1.81 @RI, 97-2,8%(, 2 A%
L 3H), 3.07 (g, 31/@9-3.46 (m, 2H), 3@1-5.77;ka92/@
£y, S22 BN, TH), 5.35-5.40 (m,11), 7.997F, TND), 1799¢, T11),
8.96 (SHI\/I.EM&C'[ mass calculated for C21H29N506S 470MgB, found

480.4 MR). 102 Example 9.21: Preparation of
4-[ B meartiaxyFé-{ 2 matiing-6{propyigtifaryply jsytfaimt Py ridin-3-ylamino)-

pyrizéammﬂ})a%ﬂ%g INd A OlRIR IR S draRRNic AR S ORERM PSS
ompoun )- Step A: Preparation of .

mL SHy{casaaoiehneniaath sRIUPCER Mt 7 iaure RPARES 28 NSiure
was addad] uafier 2timanddeyfdd Migga"mihh, @@MCRBMM,&%MM@I
addegrt Q A5 33O AL ROAST 1A DYSroXIGer (S G SR I oL

H weré heated under microwave irradiation at 100 C for 1 h and then

NaOR ami Exfde Lreanislirectvaee g eYstiene e Bt WA G BrE B ganic
ResiphasaspyefieddiedioverMaOddilie ekanth (0B A ridefictited cRtsidue
PO R e o
methayite ﬁﬁnﬁymwa(@é@ﬁétﬂxB@Wﬁ%?glﬁ?@@?&?@?ﬁ@ﬁ%@%ﬁé,“ 3H),
pipedidide Ea oy RHYi@i8Pr(myBedler3. 0RiB. OBid((HI 5218 482 nBH36 B U SHAMR),
(Me?l%-%lpzéﬁ ﬁ%irzgﬁ §.95H %)OJ(EQ” 57936, 904, 75182 @77 1 bl HE ), Mess

fated for COHIAN2S 182.09. folnd 183.0 (M) J. -
S 50 et o a0 ) L5 9108 B 6o
3. 75@nBHR)3rsnitin-4.82a:aA-pip Y ih @skeHox YED, 446-TsEpibpyt 84tz
1 E85ROHATs G0k Db HAN 7 N1 ERBNNQRQ (618 4,:N,0,5

475.23, found 508.4 (M.

Example 9.23: Preparation of 4-[6-(6-ethylsulfanyl-2-methyl-pyridin-3-ylamine)-S-
methoxy-pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester (Compound
88).

Step A: Preparation of 6-ethylsulfanyl-2-methyl-pyridin-3-ylamine.

\

S\~A

|
N NH,
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N OMe N OMe 20 A mixture of .
4-(6-chloro-5-methoxy-pyrimidin-4-yloxy)-piperidine-I-carboxylic acid
isopropyl ester (0.966 g, 2.93 mmgl),
2-methyl-6-propylsulfanyl-pyridin-3-ylamine (0.545g, 2.99 mmol),

D aﬁa@iﬁﬁ%&%@@b@?ﬁ 3@1}6%‘65% prepared in sinilar manuer as

descﬁbgd%tﬂi&%ﬁﬂéﬁ:%,%ﬁﬁﬂ,%ﬁaﬁaﬁh ﬁne&ﬁm&%lﬂ%ﬁ.%%@mﬂlg
: ,ral Jnethylar - ate.
100 B T T ek e e I e i BB
2H), 2065 38(er/2h8 ABa@ v Sufida iR 33PTz  Boa disrsneshealrig pive
CH RS ugt wensusoliertaamartly concentrated, and residue was extracted
with CH2CI2 and 1M Organic.phases were dri Vi 0SQ4,
B R L L Ll
methmethyraitopdisorenpirpidiierScorhenrii asidisnararal gy AGpentRde-1-c
88). arboxylic acid isopropyl ester as a thick oil (0.509 g, 36%). 'HNMR
(MeOH-d4, 400 MHz) 8 1.00-1.04 (t, J 30 = 7.3 Hg, 3H), 1.23-1.24 (d, J=
6.2 Hz, 6H), 1.66-1.78 (m, 411), 1.96-2.02 (m, 2.37 (s, 31d),
3.06-3.10 (t, J= 7.3 Hz, 2H), 3.36-3.42 (m, 2H),13.71-3.77 (m, 2H), 3.88 (s,
3H), 4.81 103 4.87% “Tri), 5.R85p84 (if; , T09-7.11 (d, J= 8.3 Hz,
IH), 7.57-7.59 (d, J= & 110 784 (s, 1H). Exact mass calculated for
C23H33N504S 475.23, ounﬁ 476.1 (QIH). Example 9.22: Preparation of
4{5-methoxy-6-[2-methyl-6-(prongee-l-suh_‘onyg_5 o
pyrieis-G-dim By Al bnyidia b plsanehi ey et alpepyl
pipeBlRs- 1(CRPORANLIS TsbpiopyNebeNivas GrpAd MOiibH nradfbr b AbiiDeDin

o) lutipn of . o 1

Exaignls Qb i o A R A eIiess (46 me, 3300, 'HNMR (CDGl 400 Mtz

1.24p\Bifr(diA =163 &ley EBIp bAGha kb A d/tie AER sBhidbyie i) a2y (™

210120 EB%'F}D in i@.xmgq,QHa.Qllﬁmo Vas)cootelin ?ﬂ 1e8; Bt REIdmCRBASS
ma % pur I, n ice

O kT R S AR e AT

8.08BILititsh Wralts St k& i kol s dipastappshuahulaipida ralnd YRt Aoin’

foutNa@k andr§H2CI2. Organic phases were dried over MgSO4, filtered, and
concentrated. 15 Residue was purified by column chromatography

(hexane/AcOEt 1:1); fractions containing groduct were collected, 4AM HC1
Eximplio%afic Rrepreattadf4rid-torikenesaléhtbfyepypyridin-3-ylamino)-5-

meREHN¥ ViRt S {Prapmea-karboxylic acid isopropyl ester (Compound
-sulfonyl)-pyridin-3-ylamino]-pyrimidin-4-yloxy}- piperidine-1-carboxylic
acid isopropyl ester a white solid (HCO salt, 489 mg, 86%). 'HNMR
(MeOH-d4, 400 MHz) 8 0.98-1.00 (t, J= 7.4 Hz, 3I—ﬁ$23-1.25 (d,J=6.2
Hz, 6H), 1.66 20 1.§Q (in, 4H), 1.99-2.05 (in, 2H)Y2.58 (s, 3H), 3.28-3.34

(in, 2H), 3.40-3. 496,214, 369~ O/KO
o s
N. =~ N/,\\,H\O
H

OMe

4-[6-(6-Ethanesulfonyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-4-yloxy}-
piperidine-1-carboxylic acid isopropyl ester was prepared in a similar manner as described in
Example 9.22 to afford a white solid (HCI salt, 459 mg, 89%). "HNMR (CDCl;, 400 MHz) 8
1.26-1.32 (m, 9H), 1.80-1.87 (m, 2H), 2.02-2.07 (m, 2H), 2.66 (s, 3H), 3.34-3.45 (m, 45),
3.75-3.81 (m, 2H), 4.00 (s, 3H), 4.91-4.97 (m, 1H), 5.37-5.43 (m, 1H), 7.35 (s, 1H), 7.96-7.98
(d, J= 8.6 Hz, 1H), 8.21 (s, 1H) 9.00-9.02 (d, /= 8.6 Hz, 11). Exact mass calculated for
CyHiy NsOgS 493.2, found 494.5 (MH).
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3.75 (in, 2H), 3.95 (s, 3H), 4.82-4.86 (im, 11), 5.35-5.40 (m, 1H), 7:90-7.92
(d, J=8.4 Hz, 1H), 8.03 (s, 1H), 8.48-8.50 (d, J= 8.4 Hz, IH). Exact mass
calculated for C23H33N504S 47;3 3, found 508.4 (MR). 25 Example
9.23: Preparation of 4-[6-(6- ethylsu anyl-2-methyl-pyridin-3-ylamino)-5-
methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid isopropy! ester
Exa&{x@ﬁ@ﬂ@'ul"ée;&&tl&i% NGRE%ﬁimmafanyl-Z-methyinpyrld1n~3-ylammo) -5-
metbgy%[t% sul nyz!l-é' Eldlq %aﬂrﬁ:%’ﬁgac sg}l%ﬁgﬁer (Compound

1suf anyl-2- yr| din-3 -ylamine was prepared in S|m|Iar manner

96). as described in Example 9.21, Step A, to afford a yellow oil (0.99 g, 37%).
IHNMRAMEOr8tion48-MIpE) 5 18uBBnd Anfletis- Fy@idHE, BRI (S, 3H),
3.04-3.10 (q, J= 7.3 Hz, 2H), 349 (s, 211), 6.83-6.85 (d, J= 8.2 Hz, 1H),
6.94-6.96 (d, J= 8.2 Hz, 1H). Exact mass calculated for .5 C3H12N2S
168.07, found 169.2 (MH). S ~Rreparation of
4-[6-(6-ethylsulfanyl-2-methyl-pyridifn:3-ylamino)-5-
methoxy-pyrimidin-4-yloxyl-piperidine-Fearboxylic acid isopropyl ester
(Compound 88).1 O~ NONNO N/N\ OHOMe 10

4-[6-ImmenylaifrmR-metetridindiasing Wi By B LI RIS AmRGT -y
descAMMTPINQHGIBO- L BbEKY bis i ispiitopylies e gya&“/ﬁrelmwﬂﬁﬁiﬂgr
wo IS R QR e L b,
6.83 (43421 830HE, T8 4942056h Y i&h@éﬁflrﬁi@ﬁ)‘ﬂ%ﬁﬂé%@rﬁ?f el D8
182. 6@; By 1R LBR.(q, J= 7.4 Hz, 21), 3.37-3.44 (m, 2H), 3.75-3.81 (m,

N L e e g
eﬂ@sm—mp@ﬁmﬁwﬁas@muﬁmlf&@mﬁe&%%%&%r found 462 5
(MH"). Example 9.24: Preparation of

4[6-(6-ethanesui{g thyI-
methoxy-pyrimidin-4- oxy}-pip r|d| e I -C rbo yllc aC|d |sopropyl ester
ON M )TO H OMe

(Compound 89). O |
4-[6-(6-isopropylsulfanyl-2-methyl-pyridin-3-ylamino)}-5-methoxy-pyrimidin-4-

yloxy}-piperidine-1-carboxylic acid isopropy! ester was prepared in similar manner as
described in Example 9.21, Step B, to afford a colorless oil (445 mg, 29%). 'HNMR (CDCl;,
400 MHz) 8 1.25-1.27 (d, J= 6.2 Hz, 6H), 1.37-1.39 (d, J = 6.8 Hz, 6H), 1.79-1.85 (m, 2H),
1.99-2.05 (m, 2H), 2.50 (s, 3, 3.37-3.44 (m, 2H), 3.75-3.92 (m, 31D, 3.95 (s, 3HD), 4.91-4.97‘
(m, 1H), 5.34-5.38 (m, 1H), 6.81 (s, 1H), 7.09 (d, T = 8.5 Hz, 1H), 8.09 (s, 1H), 8.13-8.15 (d,
J= 8.5 Hz, 1H). Exact mass caloulated for CosH;Ns0,5 475.23, found 476.2 (NII-F)

Example 9.26: Preparation of 4-{5-methoxy~6-[2-methyl-6-(propane-2-sulfonyl)-
pyridin-3-ylaminol-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester
(Compound 91},

\\//
ﬁ/ R N/
N 0z

4—{S-Methoxy-ﬁ-[Z-methyi-6-(propane-z»suifonyi)—pyr;dm—3-y1amino]—pyrimidin—4—

yloxy}-piperidine-1-carboxylic acid isopropyl ester was prepared in a similar manner as
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4-[6-(6-Ethanesulfonyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-4-
yloxy]- piperidine-1-carboxylic acid isopropy! ester was prepared in a
similar manner as described in 25 Example 9.22 to afford a white solid
(HCl salt, 459 mg, 89%). 'HNMR (’&5013 400 MHz) S 1. 26 1.32 (m, 9H),
descrlh80IL FBAn(ple 280 1afRrd 7 hlinsalid (HEbBtst By e B24)3 FBIR B=0Fl-
d, 4&% &1 (5.1 2 Yo/ Ws(S 1By} 2364 .97 (@15 L6 25, 8% 5143- (92 aﬂu)

2H), . %?ﬁ(z%”% éi&@%&%@ﬁéﬁ%@r@z%ﬁ%&éﬁ%3%79 bkl s0a.5

4.83-AB0m 10D, EX8hpiars, 28), P abat(dn/of 8.4 Hz, 1H), 8.07 (s, 1H), 8.51-8.53
(@, 7450 67150pT RS WERD Y s tedty-OXHdiBR: WAL Dhound 508.5 (MH).

methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid isopropy! ester
(Compound 90). 5 Step A: Preparation of

Exat pleCi B Plapianiyo e ffyi- fighneSyybainginm favyl)-2 i Hiyl-pyridin-3-

nitabi P ' T AN N Simiar
via ?héﬁncﬁ? gg%e@éﬁélggg]n@- kﬁy é%%iy%tep A. 10 @cffoérwer eﬁ'gy o%& é
40

(Corgpezmgl 7% NMRYEDE 3, f"%ﬁ‘ﬂm?f S(Emethyb s pifrpy ?r%‘y

etha®].31-1), 3.52 (s, 2H), 3.66-3.73 (m, 1H), 6.81 10 6.83 (d, J= 8.1 Hz, 111),
6.99-&Q1 J=8.1 Hz, 114). Exact mass cal
182.09, f§und}183.1 (ME). Step B. Preparatfdn of
4-[6-(6- |s;3 pyispdfanyl-2-methyl-pyridin-3- ylamino)-g-\ :
methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid iSopropyl ester. YS
NON) £ANDedNiddAdRitOME &-Bhiloro-2-methyl-3-nitropyridine (2.17 g, 13 mmol) in

6 ;sopr. p Q- t imidin-
o R B o

Mixgnias ?ﬁﬁ?ﬁ@rfa%md%&%%’& A2 beaprbiaen Ddracied Fpjon and
cnzcglodq,ameqbl{ﬁséweg,@Qa@vemg&&(ﬁmﬁas&xnde&mm)esm S8 227 (d,

2. Hz 6H ( 1.99-2.05
meﬂ’(’F}i S BYEgHE iLi{:g’}%gg‘}(%himl%nsgazlﬂH 3. 75 3 9 53 ) 3 35%%)_(] 311)
HNMB (PO 200 MHEH) 25529 68, GH) 7145 %‘%1‘(5’“1?46}173 EREECE

= g/, BHR(S-L1) (8.13-871%(dH)) Ex8crizs ddtbulkiadittr maﬁa\eewmmem,for
P gﬁfg—? 4S 475.23, found 476.2 (MHF). Example 9.26: Preparation
oun 0xy-6-[2-methyl-6-(propane-2-sulfonyl)-

pyrﬁﬂfﬂl§ayMﬁ?ﬂ%ﬂﬁﬁdﬁ‘%@%ﬁ}i‘ﬁm&ﬁ%ﬂﬂﬁkﬁﬂfﬁﬁ tralstopyl
etﬁﬁtsrxﬂ{?c(-@ﬁwnd 91). 00 O YS NN N~O~

/
74/51 N O/‘\/S P

(
NO, Ns"no,

HO/\/S ~ l ——
Na
A mixture of 2-(6-methyl-5-nitro-pyridin-2-yisulfanyl)-ethano] (60% pure, 3.25 g, 9.1 mmol),
1H-imidazole (1.24g, 18.2 mmol), and tert-butylchlorodimethylsilane (2.75g, 18.2 mmol) in
20 mL DMEF was stirred at room temperature for 4 h. Solution was concentrated and residue
was extracted with water and CH,Cly, Organic phases were dried over MgSQ,, filtered, and
concentrated. Residue was purified by column chromatography (hexane/AcOEt 30:1) to give
6-[2-(tert-butyl-dimethyl-silanyloxy)-ethylsulfanyl}-2-methyl-3-nitro-pyridine as a yellow oil
(2.39 g, 48%). 'HNMR (CDCls, 400 MHz) 5 .0.8 (s, 6H), 0.90 (s, 9H), 2.85 (s, 3H), 3.39-
3.42 (t, J= 6.7 Hz, 2H), 3.85-3.89 (t, /= 6.7 Hz, 2H), 7.13-7.15 (d, /= 8.7 Hz, 1H), 8.10-8.13
(d, 1E). Exact mass calculated for CiqH,NoOsSSi 328.13, found 329.1 (MH).
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NrNIOHOMe 4-{
5-Methoxy-6-[2-methyl-6-(propane-2-sulfonyl)-pyridin-3-ylamino]-pyrimidin
-4- yloxy}-piperidine-1-carboxylic acid isopropyl ester was prepared in a
similar manner as 106 described Y Example 9.22 to afford a white solid
(HCHsplC: 4R G patpiBRO6]) 6 2-(feiiét Ru (il d Didthyl sl Ivily iz t By iR By RE-(d,
gag,@}m,gns-l.so (d, J=6.8 Hz, 611), 1.76-1.82 (m, 211),
01-2.07 (m, 21-1), 2.61 (s, 311), 3.29-3.36 (m 211), 3.65-3.81 (m, 311),
@7 fs, 311), 4.83-4.89 (m, 111), 4.90-4.95 1](1) 7.92-7.94 (d,J=8.4
z,ﬁ‘id')’,‘&@? ), 8.51-8.535 (d, J= 84 &é .
calculated for Gg3HB3BrN506S 507.22, found 5085 (MHi). Jgxample
9.27: Preparation pf 43646-(2-hydrosxy-ethylsulfanyl)-2-methylpyridfita-3-
ylamino]-5- metho rimidin-4-yloxy}-piperidine-l-carboxylic acid
To Fou A S eSS o5 TS shelsalamedomethy!3-niro-
pyridie-(3ethyia- mmrmsxyylﬁmsznyjsuﬂamﬂaﬂﬁ& ¢tlsaneh chbiFutewhi Moz2N

I h 17
A D R e
morﬂ@&&lﬁﬁ%ﬁ&aﬁ wiaamRla Wf%%"f%&sséﬂr%%ﬂ’%?ﬁd@n flireTer
for ZhxanidtthenLXiacie o Dk ma@m&&r\n&@ dxﬂzﬁt&i‘ﬂfﬁ H,Ongasinv

Na®h2 y? a8 R ALST0 V&Ee'X'&%an % ﬁgéﬁﬁi‘tte%d fg%ga% € @ald

methyl-5-nitro-pyri n 2-ylsu ano as a rown oil (6 ure, 3.25
purﬁiecrtw&plqmmm@%péymwmﬂéy@mb—%@teﬁnsfﬂ)l Gentéwlﬁ (t, J=
dhnét@k@a@ﬂ&ﬁy?sﬂﬁd?u%l&q,ﬂmﬁrﬂpbﬂdlﬁlyﬁé&@aﬂ}(alﬁﬁ oAz §11).

0 ass ¢ t 4. 04 5.1 (Ali"). 20
>4 ’te%p% B Prepars o%%%éﬁﬁ%‘er%% %i?né% RYAS sg’lanyl Xy)Zethylsulfanyl]-2-
metﬁVP@n|ﬂtﬁwﬁdm@fl4({ﬁ-Eﬁsﬁshwtmqfhmfﬂnwmtw-pmdmé-
ylawt0G1 ke oRyOH Sriidisliny 2o xS LA RINAR O 4B S Roprdpylefet
(Co moI ,ild—| -imidazole (1.24g, 18.2 mmol), and
e gu‘t‘y ?ﬂorodimethylsilane (2.75¢g, 18.2 mmol) in 25 20 mL DMF was
stirred at room temperature for 4 h. Solution was concentrated and &g\
residue was extracte with water and CHZCI2 -Organic phases were dg

aseellow oil (2.39 g, 48%). "HNMR (CDC13. 400 MHZPE®.8 (s, 611),
0.90 (s, 911), 2.85 (s, 311), 3.39 30 3.42 (t, J= 6.7 Hz, 211), 3.85-3.89 (t,
J= QAdikzurd bl }-(6.-2Blofol Hrteihd ey Syrimidid-I Hlo8y3 @ifedidine- 1-carboxylic acid

isopropyl ester (1.00 g, 3.03 mmol), 6-[2-(tert-butyl-dimethyl-silanyloxy)-ethylsulfanyI]-2-

methyl-pyridin-3-ylamine (0.85 g, 2.85 pmol), palladium acetate (0.0379 g, 0.169 mmol),
2,8,9-triisobutyl-2,5,8,9-tetraaza-1-phospha-bicyclo[3.3.3Jundecane (0.120 mL, 0.338 mmol),
and sodium Z-methylpropana-olate (0.437 g, 4.55 mmol) in 20 mL dioxane were heated at
80°C for 14 h, Mixture was transferred into a separatory funnel and extracted with CH,Cly
and brine. Organic phases were dried over MgSQ,, filtered, and concentrated. To the
residue, 4M HCl in dioxane (ca. 10 L) was added and stirred at room temperature for 1 h.
Mixture was purified by HPLC; fractions containing pure product were collected, ammonium
hydroxide was added (ca 5 mL), and partly concentrated. Residue was extracted with 1M
NaOH and CH,Cl,. Organic phases were dried over MgSO,, filtered, and concentrated to
give 4-{6-[6-(2-hydroxy-ethylsulfanyl)-2-methyl-pyridin-3-ylamino}-5-methoxy-pyrimidin-4-
yloxy}-piperidine-1-carboxylic acid isopropyl ester as a yellowish solid (FICI salt, 219 mg,
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(d, 111). Exact mass calculated for C14H24N203SSi 328.13, found 329.1
(MW). 107 Step C: Preparation of

6-[2-(tert-butyl-dimethyl-silanyloxy)-ethylsulfanyl]-2-

methyl-pyridin-3-ylamine. N J NO2%(r)(r) N T NHp To a solution of
15%8- fmmmm mmylzsﬂa@ﬂd_)@ﬂ) {éIHy#ﬁBf&hy@,— medy833mi )5 1.59-
2.05%“%%2%%5?23@%9:ﬁéﬁféﬁ%‘iﬂ?,%51‘3:41'(1%;2@5‘,‘33%-55.@@1192 799Q))

followé L gg.z mm%Igd M NH4CI solution was added. After
3SE)ithr hiFodH-tEHperaiiel it 31 b iEAfe d 6% Py Ba% kol
1H), ks NBigl @, (0213 .66-8.68L(nu i) Ses(gdied Afer3 (iyifg 8IHFANE), b&ure
ilter r li j i M
& e e O 2 s
4784 rated. Residue was 10 purified by column chromatography
(Hexane/AcOEt 3:1-+2: 1) to give 6-[2-(tert-butyl-

B e e 30 T e

yla@ﬁ?lMW‘QBW@QMWX‘%FP@?W@&%%&’P&M acid isopropyi ester

(Codi{buf@ @3hydroxy-ethylsulfanyl)-2-methyl-pyridin-3-
ylamino]-5-methoxy-pyrimidin-4-yloxy}-piperidine-I-carboxylic acid
isopropyl ester 15 (Gompound 79). O'jl~ NN N oggqs N'"N N~O CION

H 0 OMe OMe A mixtie o

4-(6-ch|oro-5-ﬁ@tﬁ&§¥y itlin-ANoXy)-pipériciedacarboxylic acid

isopropyl ester (1.00 g, 3t "o

6-[2-(tert-bgty|-dimethyl-siIa yloKy)- Bt\%sulfanyl]-g 20
e e (0,658, 2 ol BRI ARl (TR 0
yio:@ }SpSptritiobityd: oSyl Ot isprap}iphiss phapbioysid s B:Bjimdeameaf0. 120
desdodd3B8. 0pRe b, Angisediwkie WItiyrenansgplate 4. ASRIRRROH-

mmol! in_20 mL %loxarle were h ateﬁ?%t %?C 14%%%%3 S
s 408 B4 A é%pja“rgtaﬁzﬂ? el ahd P Gt Fha8bne.
3H)OCrgbAiconades, Wwetes dfid¢u.bv88MgSBY 3ifetdd, (amaboAdéiiritéd/ T8.-8
Hz, 919, 2Doregidys, A4 g dn, digxane- 6 &) mb) svasadded and stied-at

room temperature for 1 h. Mixt rified by HPL C: fractio
54, Gath Ay Do PR e ChMBOIE: LR RS A S
509(ta Bwmd § add\ERly concentrated. Residue was extracted with 1M

NaOH and CH2CI2. Organic phases were dried over MgSO4, filtered, and
concentrated to gi

ive -
Exaple 205 RO R A S R A e i
ylastim)eipinBOnsbyigkipivitidad-banapboils acid isoprppltseté empyund
93)yellowish solid (HC1 salt, 219 mg, p\ 108

-me

Y A
Me0,8 i SN NESN O/KO Me0,8 i N Nf\iN N/&O
| e I \ NP x
" Ome OH

To an ice-cooled solution of 4-[6-(6-methanesulfonyi-2-methyl-pyridin-3-ylamino)-5-
methoxy-pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester (59mg, 123 pmol)
in 2 mL. CH,Cly, BBr: (IM in CHCL; 0.123 mL, 0.123 momol) was added. After stirring for
1h under ice-cooling, more BBr; (0.246 mL, 0.246 mmo!) was added. After 1h, mixture was
quenched with NH,OH solution, concentrated, and purified by HPLC to give 4-[5-hydroxy-6-
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115%). IHNMR (CDC13, 400 MHz) S 1.25-1.27 (d, J= 6.3 Hz, 611);

1.76-1.83 (m, 2H), 1.99- 2.05 (m, 2H), 2.50 (s, 3H), 3.27-3.29 (m, 211),
3.37-3.44 (m, 211), 3.76-3.82 (m, 2H), 3.95 (s, 3H), 3.95-4.01 (m, 211),
4.91-4.97 (m, 1H), 5.33-5.38 (m, 1199, 5.66-5.68 (M, 111), 6.82 (s, 1H),

(5~n§et8§r&aﬁﬁu(wz-’kﬁﬁhﬁ B85 8-{Mamiid) porBd di- A4y | H Bérididd (dade:Sik

8,08 ¢

ecidiioprph e A A $w Aol B, ISR S0 avte
31 ﬁrééal(&uén @? Eiqeﬁfﬁ LIRS R AGLABR G- zkﬁaétﬁ%spfm.ﬁ@(s,
sH)ylaming}-Gomet) 0xe-pyrs i 4 - ey R pipe idin e -Srarmliegcits-7.90

@, Jsoé’gcﬁ’%’ L5515 (ERRRIUNS P HEs 1, S NN NIZIQ DD e 4-
Czo%:[&‘@@ﬂ%i&»(%tﬁéﬁb%@%ﬁ}l) 2-methyl-pyridin-3-ylamino]-5-methoxy-py

rimidin-4- yloxy}-piperidine-I- carboxyllc acid |sopropyl ester was prepared

in a similar, manner as bed Ie9 2 to.affo white solid
e e e S e 28 R e e
yiargiﬂ@:zmmtmﬁ-xiwimmnwazwmwwmﬂ.@@P(é?mmund
94).3.41-3.46 (M, 2H), 3.42-3.46 (, J= 8.8 Hz, 211), 3.58-3.64 (m, 211),
2.74-3.77 (t, J= 8.8 Hz, 2H), 3.97 (s, 31-1), 4.82-4.87 (m, 111), 5.40-5.45
(m, 1H), 5.48 (s, 1H), 7.94-7.96|(d, J= 8.4, IH), 8.09 (s, 1H), 8.42-8.44
J=8.4 Hz, 111). Exact mass Iated ok 2H31N507S 509.19, fou/%

Me&EQ.4 (MH). 20 Example 2 Preparatlon o N7 N N
4-[54ny Xy~ (6T ethane quoQiy I-2-methyl-pyidi P a
yIan’ﬂ - “piperidine-I- carboxyll au& iSO ropyl ester
(Compound 9 j_~ 01~ Me0O2S NONr-'N _~ O Me c.00 025
To an ice-cooled solution of
4-[6-(6-methanesulfonyl-2-methyl-pyridin-3-ylamino)-5-
A minbthaly-fihydidry-A-{paxethpipedink2lesthybrylidiadic isopropyrieddr-4-
yio kP Hridige m%lisos@z?c m%&a@g RREAMAR $HRSH BB barfinke3
24 s LS SREHON e A HGF I VS 36°S68nch
04 Rl HE0'D FAGH ATRAEP thniktlire Wi SEHehEhSd
Aﬁwﬁthm!@valmuﬁﬁddmnﬁBh&aﬁed;mdmmmwmmwaewagﬁve
con@ex[ﬁa%cﬂi@%sﬁif@@as extracted with dCHg%l; and 1M NaOH. Oéganic plhases were ”
on ridin- o in-4-yloxy]-piperidi
SR Sl R ORI R
Q%%)EMWRG(W@W@%O@MHHI—WMW -ylamino)-pyrimidin-4-yloxy]-
piperidine-1-carboxylic acid isopropy! ester as a white solid (HCI salt, 24.3 mg, 53%).
'HNMR (MeOH-d,, 400 MHz) § 1.25-1.27 (d, J = 6.2 Hz, 6H), 1.41-1.44 (¢, J= 5.5 Hz, 3H),
1.74-1.80 (m, 2H), 2.01-2.06 (m, 2H), 2.62 (s, 3H), 3.21 (s, 3H), 3.30-3.35 (m, 2§), 3.72-3.77
(m, 2H), 4.22-4.28 {q, J = 5.5 Hz, 2H), 4.83-4.88 (m, 1H), 5.38-5.43 (m, 1H), 7.93-7.96 (d, J
= 8.4 Hz, 1H), 8.09 (s, 1H), 8.57-8.59 (d, J= 8.4 Hz, 1H). Exact mass calculated for
CorH 5068 493.2, found 494.5 (MH).

O

Example 9.31: Preparation of 4-[5-isopropoxy-6-(6-methanesulfonyl-2-methyl-pyridin-
3-ylamino)-pyrimidin-4-yloxy]-piperidine-1-carboxylic acid isopropyl ester {Compound
95).
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S 1.22-1.23 (d, J= 6.3 Hz, 61-1), 1.70-1.78 (m, 2H), 1.97-2.02 (m, 2H),
2.59 (s, 311), 3.15 (s, 3H), 3.26-3.32 (m, 2H), 3.82-3.88 (m,
214),4.814.87 (in, 1H), 5.27-5.32 (m, 1H), 7.88-7.90 5 (d, J= 8.5 Hz, 1H),
7.95 (s, 1H), 8.67-8.69 (d, J=8.5 llllé’ 1H). Exact mass calculated for
C20H27N506S 465.17, found 466.2 (MHO). Example 9.30: Preparation of/L
4-[5-ethoxy-6-(6- methanesulfo%Z -methyl-pyridin-3-

e%Iamlno) pyrimidin-4 onxy] eridine-l-w@a lieacid IS(%Q[ yI es r

nd g,ef%) ZSIN"N1~NIM 028
N i mixture of————
4-[5-h dro 6- -m@tha esulfonyl-2-methyl-pyridin- 3“S/a no))-pyrimidin-

4- yloxy]- plpend#fb l-carboxylic acid isopropyl ester (40.4 m@ng mol)
potassium carbonate 15 (24 mg, 174 smol), and iodoethane (7.7 I, 95

p.mal) in | mL C as S t 60C Af ixture was :)urlfled
D e e e o B P Ao
yrﬁé@@c@mﬁmm@twm@wmdammmwa@ 1O myark8 phabes were
mpﬂkﬁ@qmpmhégﬁpﬂm@tmgnm Hi6daindipran e C200-nibh IMagragded, and

tr dto
b4, [?1 oii&)g B )m%ihgﬁaéis%nysfgnﬁ% £ 1 P A S DRERATESy B AN - 4-
amayphaf roeneiditied 2rirb i diog Su P fopyhixtier was auifitdbyGRBLC;
ﬁacﬂdﬁ@oﬁ?dﬁa@glp%ofiﬁ 5&%&{1 SoRiVIRAY 85k A0 MR Bod i 1@ 7 (d,
NG A b 0 B s g sy
addetmndopneeninated 9)give 4-14- 2R p oy - Srnetizareyuforg-2-88tigh-pyddin-3-
yimﬁuﬁﬂﬁrﬂﬁlém A5ox$ 95 périinbch Jar‘u‘aMd‘éé:dli &ktad 2 InB 31859

H31INS 493.2,
e e R e, BIREAY ﬁ%f CEATE
1 3741[%9@%3;5@1)&1;,@{5 “h7EthSh dmuBFONTI0R-2AG iyl a2 (s, 3H), 3.20 (s, BH)
3.4 BsyiaRingdepyroidiedrysexykpinerisine 1:eaexylio asid ipopropyke

1mj9?‘?8¥?£ 1%) 6&,;1%)0'\@%%&@ R NN NN I-BI gac%asso g
03304%%%Mh%ésmﬁﬁﬂ&myl pyridin-3-ylamino)-

Example 9.32: Preparation of 4-[6~(6-methanesuifonyl-2-methyl-pyridin-3-ylamino)-5-
propoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester (Compound

96).
MeO,S N y ,lL )\
[ Q

4-[6—(6-MethanesulfonyE-Z-methyi—pyndm-B -ylamino)-5-propoxy-pyrimidin-4-
yloxyl-piperidine-1-carboxylic acid isopropyl ester was obtained in a similar manner as
described in Example 30 to afford a white solid (HC! salt, 38.2 mg, 81%). "HINMR (MeOH-
dy, 400 MHz) 8 1,02-1.06 (t, J= 7.4 Hz, 3H), 1.22-1.24 (d, J= 6.2 Hz, 6H), 1.75-1.84 (m, .
4H), 2.00-2.05 (m, 2H), 2.59 (s, 3H), 3.19 (s, 3H), 3.40-3.45 (m, 2H), 3.71-3.76 (m, 2H),
4.10-4.13 (t, J= 6.6 Hz, 2H), 4.82-4.88 (m, 1H), 4.36-4.41 (m, 1H), 7.92-7.95 (4, J= 8.5 Hz,
1H), 8.00 (s, 1H), 8.51-8.53 (d, /= 8.5 Hz, 1H). Exact mass calculated for C23H33N5068
507.22, found 508.4 (MH).
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35

pyrimidin-4-yloxy]-piperidine-I-carboxylic acid isopropyl ester (41.1 mg, 88
ismol), 5 triphenylphosphine (34.7 mg, 132 pmol), propan-2-ol (6.4 mg,
106 mol) in I mL THF, DIAD (21 I, 106 mol) was added. After stirring for 2
h at room temperature, the same amount of reagent was added again.
After stirring for 16 It, mixture was purified by HPLC; fractions containing
product were collected parteé concentrated, and extracted with 1M_NaOH

Exapple 5 Breateion eSS Matteneruiortsrane i rEri-dislemiaos

meﬂlﬁxsnh}x\kﬁﬂﬂx@i@ﬁhﬁ@ﬁpmd(ﬁﬂe}demmmﬁltagd/é-ethyl-pmpyl ester
olﬁﬂﬁ oXxy-6-(6- methanesulfonyl -2-methyl-pyridin-3-

yIa IN0)- yr|m|d|n -4- onéZ} iperidine-I- carboxyllc acid isopropy| ester as
fiPrgmeepdomo ot R s R RS o Ro P Ris -1
carbx%iih 20 derd-p1y8 dskey.6H), 1.37-1.39 (d, J =6.1 Hz, 6H) 1.75-1.81 (m,

211)A%o%&%¥4@‘d£111&3 3 Q%éﬁxﬁb?mﬁ;&ge(?ﬁ ?ig) 2739 ig%n% }%Moxw
iod;

Plpisdﬂml-wéwww gt @‘ZY*F? erlifﬂ?gei’é§ Sl %2}38 THE v
to (). Emmmﬂpmwmﬁmsmasssﬂmgmmmmm

wiig) ﬁll?f? ea:?d%% rle::)srtﬁ Mrgthe,n was allowed to stir at 0°C for one hour, Saturated
6 methanesulfonyl -2-methyl- Fﬁ))gldln- -ylamlnoa- -

%&f%@?ﬁﬁfdﬂ?m@mﬁfw%m. folufipsossre iy e sirdpypate e

orgaiprpipoends 20sR4a) Wwitte RS MAN:eN ek hhgidsiunOGulfie Olvent removed to

yleﬁ@ﬂ% wga/a% A oA ety - RS iR VIR R0)H; RIARNe %Y Wrﬂg m .

In-4-ylox eridine-1-carboxylic acid isopropyl ester was obtain
LSS A b S SGEr b T S 5P S SOl

8,264, 138. 2501 AA86)a HibFMEE CMHQEMBMMAG)B), Kdti) B4 0MHEDS (1, -
7 41;% Hpdk fé«ajn&%‘ BIG6- %ﬂmﬁlﬁg k;&%%&&g&i‘}) ﬁé&’&&&é

259 311), 3.19 (s, 3H), 3.40 6 (M H)
4. 1o%%f&msé@lsﬂr&rfy"zzﬂf)iéffsﬂiog@mei@wezﬂéeflzf”&)ﬂlwiﬁ%n"b“
estZ 0207, 95, {hyrdst)BvBshhkenbif fn R @Or(Ss oLy HCH i 8158 el auE2B05HA Q).
snxl?@&aa‘étﬁﬂ%%%%ﬁ%%%lﬁl%& {0l %%?b‘dé?t’é‘ FAPR P i6Aad40g 5084 MR pate

Example 9.33: Preparation of .
yelioreswwmﬁé%ﬁf&%weé diratHy vt Rt shan pytfisption. HNMR (CDCL,,
4006t Sy 2@ rneidlins Aoy M a2t 8 ARDX g {ematit, BSthid- DB e Sted
(m{ ?@“99% Rd198) o3 AP REERALANOR R tated for C,oH1CIN;O: 243.08, found:

r0-5-methoxy-pyfimidin-4-yloxy)-piperidine-I- carboxylic acid
bet t ester. A solution of 4,6-dichloro-5-methoxy-pyrimidine (5.62g,

27.95wpal) Rnchdrividr oky-(pi0bletinBihahnspspslicnsidicl-teylduylypipotisine-1-
ca@o%ﬂc gg&wlygp%pgsmj_ THE was chilled
Pentan-3-o! (0.88g, 9.99 mmol) and di-imidazol-1-yl-methanone (1.39, 8.57 mmol}
were added to THF (10ml) and stirred at 50°C for one hour. DIPEA (1.38g, 10.7 mmol) and
4-chloro-5-methoxy-6-(piperidin-4-yloxy)-pyrimidine HCI (2.00g, 7.14 mmol) were added,

the vessel sealed and heated by microwave at 150°C for one hour. Upon cooling the reaction
mixture was partitioned between water and Ethy! Acetate, the organic phase washed with
brine and dried with Sodium Sulfate. The crude material was purified by column
chromatograph (silica gel) with 10-30% EtOAc/ Hexanes to yield 1.0 grams (39%) of the
desired product, as a white solid. 'HNMR (CDClL, 400 MHz2) 8 0.91(t, J=7.83 Hz, 6H),
1.55-1.63 (m, 4H), 1.78-1.88 (m, 2H), 1.99-2.08 (m, 2H), 3.39-3.46 (m, 2H), 3.78-3.85 (m.,
2H), 3.92 (s, 3H), 4.67 (m, 1H), 5.36-5.43 (m, 1H), 8.26 (s, 1H). Exact mass calculated for
CysHCIN0,: 357.15, found: 358.3 (MHY.
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to OC. A 1.0 M solution of potassium t-butoxide (30.7 mL, 30.7 mmol) was
added drop-wise 10 with stirring and the resulting mixture then was
allowed to stir at OC for one hour. Saturated ammonium chloride (IOOmL)
was added and the solution extracted with ethyl acetate. The organic

B oy e st
moved, tq_.yie . . % yield). , Z .
el oA APt Bt A1y PEoRGReD 1,
3.7 24367 himo-21netBosy- [y iBidin-5-80:8)38pgiridine 1)ear boRy26 45id 11Dy E xact
pro@ﬁ&e@;t‘ﬂ_ﬁigdﬁ?zl@gmmﬁgg %ﬁ@ﬂ%@éﬁéﬁﬁé&éﬁ@ﬁﬁ%%ﬁ@ﬁ!ﬂg& QERB:
reparation -Chloro-5- oxy-6-(piperidjn-4-ylgxy)-pyrimidine.
L B B R S T S i Rt oo
1-pheppirabjtydsiap Hubdectae 0hal) iR sutziibwarp don®O@dit SOmINIickGhen
D L
YI rocnioriae . , 1% yie ao ale eliow solid, an e
g e R o R S e B 200 e TN eSS o
filtawdl D annated, 06 dified2ing parifiedhyp GremHRLL) BelB:Fetiitinohd priBiaR4s,

betvbdh sardrarey 404i(A 'h%x% 8 AEarb il e%ﬁ%é@éte?ﬁfé%r&%ﬁ‘i@%ﬁ@%hed
Iculated, for CIOH14C N30lﬁ"%243.0.8 found: 244.2 ( H%‘ Step C:

i e B AR A RS e 5 L R A ESh AR 25
desizedipordiit, acivhittinfido ISNVBSIERMe AtEMEID 10,88y /3= 93 3rifaciFand
1.54lirigaidazainl yi-meihanons, (i 9@%.@8?&,@!129@.6?’%@}@99&9 {0 3khE 4625k
tirred at 50C._f hour. DIPEA (1. 10,7 I d
o S G0 T e S P T G ety =
3.79Hnol Fvarel dorleH), TS (dbshe iSstidie 1D OSI RSt dEDy 9NRcf Wi e. 38 HE0C
1Hfa5QPE RO LRAM SRANNG, IREY 825595 3R pikikie yREPartitioned

between water and Ethyl Acetate, the organic phase washed with brine
and dried with Sodium Sulfate. The crude material was purified by column
ExaghpbnidibgFapim(stioaod 68)-#l6-(GeVBOBanet D oy Herasiad-pyidbe31 .0
1akih f fesik ) i ' id_ 1. /. 13,
i M@“@%@s RS RN N e iy
(Compindyds 3578e KieuA4119988: 3 46 (in, 2H), 3.78-3.85 (m, 35 211), 3.92 (s,
311 he Bt @ompddndsvaepEpsefnn 4545il8r 26uistlds icExihed m &ssngpitchifited

(ssfpﬁg, .Qléﬁlaﬂ@li\b[%%iﬁ%g@ml?zl%ﬁﬁﬂﬁo%ﬁg %Eﬁ.d?in, 31D, &
_er I N O 4-]10-(O- sSu -¢z-me -pyridin-o-ylamino)-
T e AT B o oA S DAl 19
(s, Edtet-3U3(B OhlGFY, 3-HOSHBD o PFT i Qiinisd 30y Do ighin EH) CHBI ebcydi Cm,
1HReiss ket propy, @ﬁt%tsé%,%é:ls‘}ib MY, 886 (, /= 8.50 Hz, 1H). Exact
6-methangsul I-2-methyl-pyridin-3-ylamine (0.26g, 5 1.40 mmol) and
e e
2,8,9-triisobutyl-2,5,8,9-tetraaza- 1-phospha-bicyclo[3.3.3Jundecane
Exs(ﬂl;aem&%gamamemm%mi{m&%gipémﬁﬁésg(%ﬁgnv.@lh

tassiym t-butoxide in T oamL, 2.79

- nitrogen and a IM sol|ytion of
y!ammo)g-g-me&oxy-pyr?mw:ln%-y o:?y?—»pxperidine-l-carboxyiic acid sec-butyl ester.

(Compound 98 as the S-enantiomer).

The title compound was prepared in a similar manner as described in Example 9.33
(15mg, .029 mmol, 2.11 % yield). "HNMR (CDCl;, 400 MHz) & 0.87-0.95 (m, 3H), 1.18-
1.28 {m, 3H), 1.52-1.67 (m, 2H), 1.77-1.87 (m, 2H), 1.99-2.08 (m, 2H), 2.65 (s, 3H), 3.19 (s,
3H), 3.42 (m, 2H), 3.82 (m, 2H), 4.00 (5, 3H), 4.67-4.78 (m, 1H), 5.36-5.43 (m, 1H), 7.31 (bs,
1H), 7.96 (d, J=8.54 Hz, 1H), 8.20 (s, 1H), 9.02 (d, J= 9.60 Hz, 1H). Exact mass
calculated for CoyHyN5O4S: 493.20, found: 494.4 (MEH).
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mmol) added dropwise. The reaction was heated to 100C and stirred for 2
hours, then was filtered, concentrated, acidified and purified by prep
HPLC, the desired fractions partitioned 10 between saturated sodium
hydrogen carbonate and ethyl acettte, the organic phase washed with

Exdie ao¢l @rs«@gavwﬁamgqmawmlmmdnﬂé rgimln ; B Is %0
Z

ield) desired du Whl 'HNM DC13. 400
et i OB P e L RO “E"%ﬁ‘ﬁ‘?'ﬁ# S5 Loeorg
99)(m, 2H), 2.65 (s, 3H), 3.19 (s, 3H), 3.39-3.46 (m, 211), 3.78-3.85 (m, 21),
4 00r{%.1#ik-dbinfo §x¥d(@ a&ﬁ&ﬂkl%aééﬁééé&%&é—a%ﬁg $Hz,

H), 7.31 q 20 9.02 (d, J= 8.59
(6o 0 réeé%% Wik %. Rk P B S A n Ghind os 5
1 7QI(AIH"}PiEﬂa??rﬁl@HIBAﬁfBré{ﬂéfhﬂ%ﬁmﬂm, 2.65 (s, 3H), 3.19 (s, 3H), 3.39-3.46 (m,
2%8%6&%&%@@%%'%@%'5%1@%@%9@@@ (m 1H), 7.33 (bs, IH) 7.95 (d,

R D AR e e i

C:BabhysbBntdivls @mﬁa?@@%u@@ﬁ)mllar manner as described in Example
9.33 (55mg,.I 1 mmol 19.2 % yield). 'HNMR (CDC13, 400 MHz) 8 0.93 (t,

aé?;ﬁz (12)7 H7 311?) %@Hz 3H), 1.52-1,63 (m, 211), 1.77-1.87 (m
3G FERP mﬁ“i Ky drayymeflyld-methylpysi %‘%Wz'f 5]
me@@@-ﬁﬁﬁfﬁdmﬂlﬂ)MMMmM)MﬁBm&i £nid BafyokyBRtbr4CompodbdlH),

199{ 33 (bs 1H), 7.95 (d, J= 8.59 Hz, 1H), 8.20 (s, 1H), 9.00 (d, J= 8.59 Hz,
114 |‘§<Ct mass calculflted for C22H31N506S : 493.20, found: 494.4

aﬁﬁ@r@%% g&mb frpdropyridin- 2-yi)methanol.

(S) -4- [6 (6-Methangsylifonyl-2-methyl- pyridin-3- NO2
ylamino)-5-megboxy-pyrimidin 48 xy]-piperidires/: oxylic acid
sec-butyl ester. B0 ompmmd.é@asmg S-enanfjom ). The title
compound was ed in a sigiag, manner as desgfibed in Example
9.33 (15mg, .029 mmol, 2.11 % vyield). 'HNNM (CD]3a 400 MHz) 8 0.
87-0.95 (m, 3H), 1.18- 1.28 (in, 3H), 1.52-1.67 (m, 2H); O 77- 1.87 (m,
211,012 9ohgigBofifie 2ixre B3.dedigiathy3 3 8iltopyBidineI UP 20 2uapplB830 (m,
ml dtdofhl) £8s Sérbhiémﬁ&xfae@ érg Felkoh o) 3O 4B AMmblddt erddeire3 ThE!),
reach{?I? vggs’ f] £l 8 SEIL% % % gg 900§ %:roo 60 Ir_| Zuabh)y EXaCt
mass caiculated for ﬁ\al (f@éy 6% 5’ oun Afw . 113
con%mfg@@g@apméfm@ﬁldue was poured into waier and extracted with ethyl
aceftd-[BneCridietbaneswhomydoreetnydmyLidi BodchRaa Qlider vacuum. The crude
i B O ey o e A Svcloehy et
e compound repare iR & sim as
mmagﬁ?ﬁfédqﬁmstmm@ 8 85C5ABormial ifz hhmthe gacticwie ml)enwhpdmmh
wat@@@@lﬂag% MM&%&?@&M%L&B} Zi'ﬂ}rla@z?cxﬂwéﬁgl s e@%?asﬁédg )w4i¥h7e9u 9&%‘1@
R o e Sodigl e S
mﬂw "/ﬁﬂt&ylmsﬁmn e ﬁ@rmmm-ésmmnn@mwmm@@gw %M.
2. Eyactrnass caicy]ateaMer) 5 2.65 (s, 1H), 4.60 (d, J= 8.1, 2H), 5.81 (¢, J= 8.1, 1K),
7.67 (s, 1H), 9.21 (s, 1H).
Step B: Preparation of 2-((tert-butyldiphenylsilyloxy)methyl)-4-methyl-5-

nitropyridine.
NOZ NO,
' = TBDPSC! | o
~N > 2N

OH OoTBDPS
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C23H31N506S: 505.20, found: 506.4 (MH'). 10 Example 9.37: Preparation
of 4-[6-(6-Hydroxymethyl-4-methyl-pyridin-3-ylamino)-5-
methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid |sopropyl ester
(Compound 100). Step A: Preparétion of

(4- nit%@%iﬁfiﬂﬂ'&ff@ﬂﬁﬁ@f%%ﬂﬁ@@?ﬁ%ﬂ? %@eﬁ%@ (ﬁﬁ@t%\ ngnghm%ﬁoﬂ N
olution o, e IXture,o | nItr riain
OBt s B e S P e T D e 88 DA U

0.7 ammoe st bicattsmi enpteatorel ir re@amrwwa@meﬂ e fbfot @ llmss Thhe

reaamm%&q%lmd%@@aaéweﬁgw&@@d QARG HRINH 0 EThe ethyl
vacuum. The res%l ilgﬁiwas oure mt water and extracted W|th ethyl 20

Ao RS ORGP A KRS SRy R &P et l?\‘}é’ly fg5®P ANFLERAsHdted under
comme;gdu aa((zlémabemdehmmuy@aﬂmammwmmmwm meANa e 30
ansksodienhoyehydride s, 4. (?@}ﬂ‘mﬁﬁ)ﬁvéﬁﬁﬁ@?@spﬁﬁ'wﬁe at

r stirred for lhr, the reaction was quenc ed with water (20 mL)
7 89@8 &%i@n{éa{fe hder vacuum. The reaction was extracted with ethyl
acefittp GnBrdpsaidverMdG&OAuTHdighhy)aitdin makybritthethglpyridin-
3-a¥@eaum and purified under Si02 25 with 50 % ethyl acetate in hexane to
afford (4- methyhg nitropyridin-2-yl)methanol in 83 % (2.7 g). 'HNMR
(CDC13, 400 M 23 32.65 (s, 1H), 4.60 (d, J= 8.1, 1), 5.81 (t, J= 8.1,
1H), 7.67 (s} 9.21 (s, 1H)zStep B: Prepa
2-((tert-butyldiphgrylsilyloxy)ymethyty==rrethyl-5{ it yr|d|ne NO2 NO2
TBDPSCI 30 O OTBDPS 114 To a solution of
(4 methyl -5-nitr -yI)methanoI 1.29g,7.1 a ml, of

imicksbie %%4%99 ?(% PR RBIR A %@’ﬂﬁ%%ﬁxﬁ%%é%a%a%g# i s%a?él?

g SwWarrstliiedbmd 6f @ oNE Alsvah eddabatiofl Was2oourad fratidi2Es at 0°C for
10 ﬁﬁrﬂ@ﬁwi&%w&tﬁ%t%%e ﬁﬁ@: eiad anes MASP4TENS.efbY haaceiate

witlai Iy, %@%@é&% ?1 es{xr\gg or a tmnglulrh:edrhev cenrrggnlg %;gr %f_‘{g) ég %p,
was@e«wntx&wmpmnwwmewmmmpmmmé dSOVBEUETS
to afford MR UCRHBe ANV Stk 8.2 (8@ ib)ridid 8 -bonidd ) 720801 (§ 52 11),

The7cc%n]ip Sun we)s use% for the next step without further purification. "HNMR (CDCls, 400

MHz) 6 1.10 (s, SH), 2.21 (s, 3H), 4.64 (s, 2H), 5.01 ~5.13 (b, 2H), 7.12 (5, 1H), 7.31 ~ 7.71
{(m, 10H), 7.89 (s, 1H). Exact mass calculated for Co3HseN.0Si 376.57, found 377.4 (MHD).
Step D: Preparation of 4-[6-(6-Hydroxymethyl-4-methyl-pyridin-3-ylamine)-5-

methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyi ester (Compound
160).

x §
aoUs TG

+
| 07 e NN

OMe
,h OTBDPS
P
0~ N NN



10

15

20

25

30

7.89 (in, 1011), 9.15 (s, 111). Step C: Preparation of

6-((tert-butyldiphenylsilyloxy)methyl)-4-methylpyridin- 10 3-amine. NO2
"NH2 Zn NN OTBDPS OTBDPS To a solution of

2-((tert-butyldiphenylsilyloxy)methyj)4-methyl-5- nitropyridine (.59, 3.7

mmaq}) in 20 ml of. sat. NH4 ere added zinc (1, ol). ..
port??ﬁ&v.sg PSR ROPE R e B Qe AP
caferrifeteeliuberfdi48nmmphen éetidro{VEiEFaddad ati8ed/fit{(tity | acetate (20

bummpaa%nﬂs@f%@@ﬁmm Akidhhe. Qﬁ%f{ﬁ%rmrﬁ@he@w
trnso%u ?gf Ft tet B E}%%a“@ rggsqﬁndegfnee |5?2(§: %t%tgs\tll\éansnnol

CBREY ﬁcfé? val3 CXHre & )s
Pdg e B ADYRA2h e AYT<i Iplosdy) md tNgi-ABm St gr idiA23xaming in #gbidn(1.0
AR (CDCIS 400 M oL 10 (0 o) o0t (o Sryi paen

S
g g ChFasol i )s“ ii‘?f“‘f%‘ﬁm’?*f’f%g @ﬁ*ﬁfﬂy@}%@aﬁé ).
ovasaégsaaaﬁsemmamafms@mmz@saev@@m fodHdQWRM(VIEF Y10
m}f_sjteﬂipsdf’md E'Q??IQF with It(f?] M TBAF at éoom temperature. Afier stirring for 2 hrs,
roxyme e ridin mino)-
g A
Wa(@@mp@é rvrdth]_e@oal aCE NIz YR MYONMEEN s Nhe@ @O FBDRS Onditafid~
unBbr vibidih @H p\ﬁf@é’d M@M@%olajffr&r Qo@rﬂpag@@ﬁdﬁﬁ@gglﬁﬁl&hyi%f-
r oxypyrimidin: ridine-| carboxylate
meihé? m?rrh 2y 1a: lt% 2 6}014 rigk %g 8§§%1p<3({,§{|;{16 ?-caagg {ate m?Bgi %
(ﬁﬂﬂﬂ}@ilpﬁ@ﬁ%(@]@&&) m@twmm@w,l E3Adird B ilne 7H)7134] .465m, 2H),
2. 4?!(@031{)2285915 3H)t, 3.21-3.65 (m, 2H), 3.64 ~ 3.72 (m32 Oslsz (; : 5)(04 80-4.91 (m
i 5, e |- ec
T M TdT: BN I O 0a 00t HIEE A RS0

Co(HP g4 010 Xanmd 3H2at @EEImbient temperature. The reaction was

stirred at 75 C for 2 hrs. The reaction was cooled to room temperature

h ethyl acetate and
oy a”%%?%@éga';'é%n P R e A e S pesiate e
pyrumdm-é-yloxy] piperidine-1-carboxylic acid isopropyl ester {Compound 99).

Step A: Preparation of 4-methyl-5-nitropicolinonitrile.

NO, NO,
= l Zn(CN)2 = E
N Pd(PPha), N

Br CN

To a solution of 2-bromo-4-methyl-5-nitropyridine (5.0 g, 23 mmol) in 20 m! of THF,
were added Zn(CN); (6.8 g, 58 mmol), and Pd(PPhs), (2.7 g, 2.3 mmol) at an ambient
temperature. The reaction was stirred at 130°C for 2 hrs. The reaction was cooled to room
temperature and poured into H,O. The reaction was extracted with ethyl acetate and dried
over MgSQy. The organic layer was concentrated under vacuum to afford 4-methyl-53-
nitropicolinonitrile 82 % (3.1 g) which was used for the next step without further purification.
'HNMR (CDCls, 400 MHz) & 8.90 (s, 1H), 7.12 (s, 1E), 2.54 (s, 3H).

Step B: Preparation of 5-amino-4-methylpicolinonitrile.
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over MgSO4. The ethyl acetate was concentrated under vacuum and
dissolved in THE (10 mL). The solution was treated with 1.0 M TBAF at
room temperature. After stirring for 2 hrs, 10 the reaction was
concentrated under vacuum and pasred into H2O. The organic compound
was extracted wiffpgthyl acetate and dried over MgSQg, The organic layer
was concentrated under vacuum and purified over Si 22to afford

ridine-I-carboxyl
ate in 33.1 % (630 mg). 1IFINMR (CDC13, 400 MHz) 8 1.21 (d, 6121),
1.62-1.69 (m, 21D} 1.84-1.86 (m, 2H), 15 2.41 (s, 3HLB.52 (s, 3H),
3.24-8¢85 Hnnizpplgoleniteils 72 @ri32ripeB Bas(sispialied 8@ SH.GIW200H),
TR S R T R py i
calculated for | , foun : . Example 9.37:
e A AU 0 S A O T BN DR TRty 20
filteppdrinl div ot sptoxydypiye tike: kpadtisigtic Me8Osopoppkedterd@anpound
vacl%%)(:cﬁl)gzﬁﬁap%%%@gg%{f{lﬁgﬂﬁgﬁ%&ﬁ&%%@m%ﬂggwgﬁ'el\ﬂQl%iN)QZ I
Nn(( N F ! r 0 a solution o
et AL LA TR Dk HR R S o P2 e
1 H)afldad Z6§ CNRRDE 84(s 55 n i)t mass FadkiR@eBis (2 B3 hiohdat an
1343MQIeNY 25 temperature. The reaction was stirred at 130C for 2 hrs. The
reaction was cooled to room temperature and poured into H2Q. The
reaCtighGiad BAFALRA VIR Etrit anoetans R bR rEE- SV R O Y-
pyrongtimié-Jéosyl-piasritined rtasheorylinded isapmpyl i3 talf(Cdmpnath99)5-
nitropicolinonitrilegB2 % (3.1 g) which was used for the next step without
further purifi¢atiof, 1HNMR (CDE13, 400 MHz) S 8.94'(3, 111), 7.12 (s,
1H), 2.54 (s, 3¥71). zo Stﬁp BNiPre aration of # -
5-amino-4-methylpicel; {5 NO2 NF2 / Znj\N -!,q | N CNC
4-methyl-5-nitropicolinonitrile (7. @43 m%ol) was sugpended in aq.

NH.CI (200 mL) and cooled to 0C. Zinc was added porEidnwise for 30 min
and stirred for 1 hr. The reaction was added with ethyl acetate (200 mL)
and stirred for 2 his. The redetion was 5 filtered and the organic layer was

taken up, dried over M Oﬂu\an oncen'g:%ed over,pac . The solid
was triturated with 50 % é?hyl etaje in jexajie to g/ivei -amino-4-

0 e H 2y
: OMe
To a solution of isopropy} 4~(6—chloro~5—methoxypyrirnidin~4—yidxy)pipcridine-1—
carboxylate (0.3 g, 0.91 mmol) in dioxane (3 mL), were added 5-amino-4-
methylpicolinonitrile (0.12 g, 0.91 mmol), 2,8,9-triisobuty!-2,5,8,9-tetranza-1-phospha-
bicyelo[3.3.3]undecane (0.031 g, 0.091 mmol), Pd(OAc), (0.10 g, 0.45 mmol), and NaO-+-Bu

(0.21 g, 2.2 mmol) at an ambient temperature. The reaction was warmed to 75°C and stirred

for 2 hws. After cooling to room temperature, the reaction was poured into H,0 and extracted

with ethyl acetate. The organic layer was dried over MgSO, and concentrated under vacuum,
The residue was purified over SiO, to afford isopropyl 4-(6-(6-cyano-4-methylpyridin-3-
ylamino)—S-methoxypyrinﬁdin-é-y1oxy)piperidine—1-ﬁa.rboxylaie in 31 % (102 mg). 'HNMR
(CDCl, 400 MHz) § 1.21 (d, J=4.71, 6H), 1.71-1.75 (m, 2H), 1.95-2.01 (m, 2H), 2.31 (s,
3H), 2.62 (s, 3H}), 3.32-3.41 (m, 2H), 3.64-3.71 (m, 2H), 4.85-4.90 (m, 1H), 535~ 541 (m,
1H), 7.81 (s, 1H), 8.10 (s, 1H), 8.82 (d, /= 4.71 Hz, 1H). Exact mass calculated for
CHagNgO; 426.47, found 427.51 (MIH).
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methylpicolinonitrile in 67 % (4.56 g). 'HNMR (CDCI3i 400 MHz) 8 7.98 (s,
1H), 7.21 (s, I H), 5.42 - 5.48 (b, 2H), 2.54 (s, 3H). Exact mass calculated
for C7TH7N3 133.15, found 134.21 (Ml). 10 Step C: Preparation of
4-[6-(6-Cyano-4-methyl-pyridin-3-ylagmino)-5-methoxy-
pyrimidin-4-yloxyj-piperidine-I-carboxylic acid isopropyl ester (Compound
99). ONH2 ~OONNN+/ OCI\N OMe 4,CN 0'1~0)~ N NON NCN
Exafpld 9.3%: Grapaniongd] {Ribh(Bfeaprpyyll.2,4]oxadiazol-5-yl)-piperidin-4-
yloﬂyi@&k@%&zﬁﬂﬁ%&lﬂﬂ%ﬂﬂ@ﬁeﬁrﬁ@ﬂ)@@ﬁd@%ﬁ%@ﬁm%@-&Qui?ng,
CO 91m # in dioxane (3 mL), were added 5-amino-4 15
( (fﬁ'é’t?\ﬂénco nonltrlle (0.12 g,0.91 mmol)

8,9urigobutyl-2,5,8,9-tetraaza-I- phi }bﬁ@éﬂ?ﬁ .3.3Jundecane (0.031
%ﬁ m Pd(OAQ) 2 (0.10 g, 0.45 minol), and NaO-t-Bu (0.21 g,

2 mﬁllol) an mb Nt mperakti?he. THe reaction was warmed to 75C
and stirred lin
poured into HZO and extracted with ethyl acetate. The organic layer was
dried over MgSO4 and ficentrated under vacuum| 20 The residue was

purified over Si02 to afford isopropyl 4-(6-(6-cyano-4-methylpyridin-3-
e

re, the reaction was

ylamino)-5-methoxypyrimidin-4-yoxy)piperidine-l-carboxylate in 31 % (102
mg). IHNMR (CDC13, 400 M NL.21 (d, J=4.71, 6H), 1. 71-1.75 (m,

2H), 1.95-2.01 (M, 2H), 2.31 (s,*‘*%;_ib\
3.64-3.71 (m, 2H), 4.85-4.90 (m, T11)

8.10 (s, 111), 8.82 (d, J= 4.71 Hz, 1H).
C21H26N604 426.47, found 427.51 (MW). 117 Ex

e

;:)exr; I;gatlrr?g?ﬁf {Q?F[é)?nml n 41y¥f%5’ f%ﬁ?:é % (ﬁ %l e'%ﬁr%%‘)% e -yI)
methnnEyTEOmpORE1D03 TNOD, K g My Ay A g
(1.12 g, 6.04 mmol), palladium acetate (102 mg, 0.45 mmol), 2,8,9-triisobutyl- -2,5,8,9-
tetraaza-1-phospha-bicyclo[3.3.3lundecane (322 pl, 0.91 mmol) and sodium tert-butoxide
(725 mg, 7.54 mmol) in 30 mL of dioxane was heated under microwave irradiation at 150 °C
for 1 hr. Additional 40 mL of dioxane were added and the mixture was refluxed under 130
°C. After 65 hr, mixture was purified by HPLC. Fractions with product were collected,
concentrated, and recrystalized with ﬁot ethanol. 4N HC1 in dioxane {ca. 1 mL)} and
acetonitrile {ca. 3 mL) were added and concentrated to give {6-[1-(3-Isopropyl-
[1,2,4Joxadiazol-5-yl)-piperidin-4-yloxy]-5-methoxy-pyrimidin-4-y1} -(6-methanesulfonyl-2-
methyl-pyridin-3-yl)-amine as white solid (HCI salt, 360 mg, 13.3 %). 'HNMR (DMSO-ds,
400 MHz) 5 1.19-1.21 (d, ] = 6.82 Hz, 6H), 1.83-1.85 (m, 2H), 2.06-2.08 (m, 2H), 2.51 (s,
3H), 2.81-2.84 (sept, J = 6.82 Hz, 1H), 3.57-3.59 (m, 2H), 3.75-3.77 (m, 2H), 3.87 (s, 1H),
5.31-3.39 (m, 1H), 7.89-7.91 (d, J = 8.34 Hz, 1H), 8.07 (s, 1H), 8.23-8.25 (d, = 8.34 Hz, 1H)
8.69 (s, 1H). Exact mass calculated for CpHagN»O58 503.2, found 504.2 (MHD).

Example 9.39: Preparation ef isopropy! 4-(6-(2,4-dimethyl-6-(methylsulfonyl)pyridin-3-
ylamino)-5-methoxypyrimidin-4-yloxy)piperidine-1-carboxylate (Compound 102).
Step A: Preparation of 2,4-dimethylpyridin-3-amine.

COLH NH,
SOCl

7 . @

N NaNa, Ho0 >N
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N N O~N NON, SO2Me O (/NiN 5 OMe H A mixture of
4-chloro-6-[I-(3-isopropyl-[ 1,2,4]oxadiazol-5-yl)-piperidin-4-yloxy]-5-
methoxy-pyrimidin (1.78 g, 5.03 mmol),
6-Methanesulfonyl-2-methyl-pyridijyg3-ylamine (1.12 g, 6.04 mmol),
palladium acetate (102 m& 0.45 mmol), 2,8,9- trusobu I-2,5,8,9-

tetrdelz&INpRYBIsREMS A 619 8. 3 meErsbarns féé%dﬁnc?@ ISR A Lothtim
warEt busoxTle AR ( #REM G 1indimrealiin 88 minehdiangeonheatate

nder micrqw. vel f
e e T el R SRR S n
mLhrThﬁﬂWW%SMﬁ‘mé‘éltﬁﬂ (76120d stimeditond Wigh Broameteretthethea,
rea@@AcRRLtaLad, rarshirer st alizeduitieiaibanadeAN it io diekankitea. 1

an {golz_{e%nf %%gbtx%g gﬁg extraclz'tzcyv v? EE e%d qeage%l:c‘ed(ﬁ? Qxie)pgs%ﬁpd}%cgé)\(rgr
MefOp

M@émﬁwmawmdwmwwa%ﬁ%ﬁﬁﬁmﬁe&Oyr}vf(@%eth
Th@?ﬁﬁidﬁﬁ@ﬂa?umﬁﬁ%@}iébdlﬁeﬁ-wﬁhaﬂﬁmatasmﬁﬁ&aﬁﬁ&ldlfﬁlm&m)eﬁmm

% M 2 H

s DTG 0 (o S5 2 e T s 5
4. 7%%2 1D Tctanss caisolated fo1 EyHaNgE12208, (aupt 133, 14 )s 1),

5.3 1585 8:(Prepdhakion 89 67v9dnt6l 2= Baath gy ridi) - BAining, 1H), 8.23-8.25
(d, J=8.34 Hz, 1H) 20 8.69 (s, 11-1). Exact mass calculated fogy,

C22H2BN705S 503.2, found 5@kE2 (MH+). Example 9.39: Preparation of
is <(6-(2,4-dimethyl-6-(methylsulfanyl)pyridin-3- 7

ylanjino N5 methoxypyrimidin-4-yloxy)piperidine-l-carboxylate
102). Step A: Preparation of2,4-dimethylpyridin-3-amine. z CO S0C12

NH2 N 25 N NaN3, H20 118 .118 2,4- dlmeth icoti 3 0
NHZN 2T, HEO ML 118 B ceicoliie ad (3002
wastiddebefelition dheremietiGn 6m$¢omaehtrdiBatindenhe GG foFeniresidiae

reawaﬁ %%W&M@%}p SaRlam %@M&i@ma@p&m&mw )sé%ﬁgwed by
0 mL). The reaction was warmed to 70 .C.and 1@5 the

exfgaém‘é‘fétlh b Pesitte s Serion WAL BB At 35,
wagongentratd dndadecwan tuaffeol shh athdotomeradd "ﬁmméb mta@ m@nd over

sld5ma@wga@@a&t&gommﬁmﬁsﬁmmme X@mct@hi@g EMHZ) &

SQ4. The et t nder vacuy ford the
2 b s TA SR e (b B R ot
C-HaRiNer20lAficiatioh 2RI WEIIEDC13, 400
Step C: Preparation isopropyl 4-(6-(6-bremo-2,4-dimethylpyridin-3-ylamino)-5-

< Jf

N

0
AMOLCL LM :
NS

N” Br Pd(OAc), NaOBu

methoxy pyrimidin-4-yloxy)piperidine-1-carboxylate.

N
P § S
OMe

o]
/LO/U\I\O\ E\i/a‘:\\N = ] Br
O
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MHz) S 2.10 (s, 311), 2.30 (s, 3H), 4.65-4.70 (b, 2H), 6.85 (d, J= 4.78 Hz,
1H), 7.75 (d, J= 10 4.78 Hz, 11-1). Exact mass calculated for C7H30N2
122.08, found 123.1 (MH'). Step B: Preparation of
6-bromo-2,4-dimethylpyridin-3-amifjg. NH2 NH2 Brz2 31 N Br Toa

solu m H2C
’ti% V\’}agéJggdéq#TL%g} %%? g%?of r((?r%}éne %g Hjﬂdp Tﬁf
Gafh‘?rfylateé@ fof 5 rmelTind Ong ?éa@ﬁewwg@ge@éﬁe@ﬁm@g%ﬁmmmmm~
3-alhie: (e@cg;cm m&p%@dﬂi’ﬁ&bl Q. S )obdasextragiagnaith CH2C12,
Na2 solytio ver M e CH2CI2_was
b o L M ST R B 2 mnalh B s
(1 %)&rl]f?eﬂlbﬂ’)é?f Si@pbienhitBmireugiy 16-15AsHen-waa kerisd dayl i Fdifer3- brnidde
readfithi M3 {RREIS r&ﬁ&éﬂﬁ&)ﬁ&re&ﬂ@p(ﬁr%o&-@é (?hgﬁkaﬂiéavéré%c@hﬂ
wmé\z(ﬁ F& &mﬁ'éep aor%? alés%“?gﬁ t(l?xg/lz acegt:ZeH\n?g clslnzcezn(f?r:!itg in é{'r\]fgc%g% 3
andjp ed@ﬁtsﬁ%()z t@-@m@wmyhﬁﬁ @mmﬁ@m@oﬂmewlmmo) -5
mefhssippeiitdlayihRin ehia,ﬁlé caeuyiate. MERIANNGOIEL0Dr M T NN

1 %@F‘e)é 1?@::,'5&5{% n},lsﬁéjaft-)ﬁlk NS Gy INLNON LB @ M,

ropy
3.34(6% Breth. %QW%W&&W%@H@WI%&%&@&@UF.’DI@J,G.1

7. 305 ) dn O8I0 tﬁgmm@swg(e a@ﬁ&@gwgﬁ,&dmeﬂiﬁ{wﬁf@nﬁ
gq]Dm 5 tetraaza-l-phospha-
°al%“§52‘?q([?§% %}%B ecdn 831 2? d1H8§821ﬁ%l)Pd(OAc)2 (0.11 g, 0.51 mmol),
and Raox Buesarpiioy oigqpmx) (&l drd bt fripestdndsel oy prridtion

3-yvaadatactiuial GO fox] ipdRasiion Was SANE (HaARIR 102).

temgperature and poured into H20. The organtgs ngkpxtracted with ethyl
/{acdate nd dried over MgS@A. The athyl acetate was concentrated under

vicu nd urit d v/ert 102 to gp/aappropylr"\ g

4- (6 (6- -2 yrldln -3- ylamlno) F“flﬁeﬁ'f'oxy

1.24

To a solution of isopropyl 4-(6-(6-bromo-2,4-dimethylpyridin-3-ylamino)-5-
methoxypyrimidin-4-yloxy)piperidine-1-carboxylate (500 mg, 1.0 mmol) in 10 ml of DMSO,
were added sodium sulfinate (0.36 g, 3.5 mmol), (CuOT1),PhH (0.051 g, 0.10 mmol), and
N,N’-dimethylethylamine (0.018 g, 0.20 mimol) at an ambient temperature. The reaction was
heated to 150°C for 8 hrs. The reaction was cooled to room temperature and poured into H,O.
The organics were extracted with ethyl acetate and dried over MgSQ,. The ethyl acetate was
concentrated under vacuum and purified over SiO, to afford isopropyl 4-(6-(2,4-dimethyl-6-
(methylsulfonyDpyridin-3-ylamino)-5-methoxypyrimidin-4-yloxy)piperidine-1-carboxy- late.
'HNMR (CDCl, 400 MHz) § 1.24 (d, J = 1.6 Hz, 6H), 1.75-1.81 (m, 2H), 1.98-2.02 (m, 2H),
2.235 (s, 3H), 2.65 (s, 3H), 3.21 (5, 3H), 3.52-3.65 (m, 2H), 3.65-3.75 (m, 1H), 3.84 (s, 3H),
5.21-5.35 (m, 1H), 7.78 (s, 1H), 7.79 (s, 1H), 8.89 (s, 1H). Exact mass calculated for
CHaNsO4S 493,58, found 494.5 (MH),
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10 1.25 (d, J= 6.2 Hz, 6H), 1.72-1.77 (m, 2H), 1.95-2.01 (m, 2H), 2.22 (s,
3H), 2.52 (s, 3H), 3.37-3.44 (m, 2H), 3.73-3.79 (m, 211), 4.91-4.97 (m,
1H), 5.30-5.35 (m, 111), 6.01 (s, 1H), 7.34-7.36 (d, J= 8.5 Hz, 11T),
8.14-8.16 (d, J=8.5 Hz, 1H), 8.37 {8¢ 1H). Exact mass calculated for

Ex%ﬂ%?’cfé“\ﬁ%a%ﬁlf W : &KMELL@S@ Pm%’éiﬁ}?%{ﬁ‘}k?’i Hethyt-

isopropyl 2,4-dimethyl-6-(meth snlfonyl ridin- 1

YA 150 SIS RORY AR -Gy e tiaer- a?fkﬂzwé&@ﬂd
isopEapyiretendCLOR) ok Q0E).TH)2PhH NON ( Br +,S, _/-\ O'N ONa -NH HN-

foi~ Qe H Q. ¥ 4N iScasi b MEelato @ solution of

isopropyl 4-(6-(6-bromo-2,4-dimethylpyridin-3-ylaminQq)-5-
methoxypyrimitife4-yloxy)piperidine-I-carboxylate (500 Thg, 1.0 mmol) in
10 ml of DM were added sedium sulfinate ( ~3.5 mmol),
(CuOTH)2PhHi (0.051 g, imethyletpylamine (0.018
g, 0.20 mmo B amblent temperature The reactiofl was heated to
150C for 8 hrs.| The reaction was cooled to room te rature and poured

VigSOR D ST ABSIELE (LoD At CHEEP ARG SR
mug\pinSiozate €66 mlisvps bpatbdag@e{Rytefi hﬁéﬁ[m}d%n@ solution was filtered, the
sol(ERe TS HiomyhRy rididns M}ﬁrwrb@)cénmgmmwgmﬁﬁ afr¥igppiperidine-|

B s T L G ST OE 5 syl ip g sy

S-u@topipoBiBRldBE (M L2638 QSEBIE F8igmsclid) BBRECEE), HONIBZRE (s,
3rrdH)os/(d S Esg 3, %91(% 1H) 8889 x oMo caah Mass: calcuataddartor

%ﬁiﬁaﬁ?’g?ﬂ [‘g[ggéf%\#&ﬁéﬁ Ml 41. 30 120 Example 9.40:

fonyl-I-methyl-ethyl)-2-methyl-
pyridsteid Byl dinépatabiom efli@xmetiylimidire Ayyidiny}-plpaettiimell-carboxylic
acid isopropyl estenfzompound 103). Step A: Preparation of

6-methyl-5- nltropl&ehyde NO2 NO2 SeO
=N

A solution of 6-methyl-5-nitropicolinaldehyde (50 g, 329 mmol) in ethanol (200 mL)
was cooled to 10°C and sodium borohydride (5.9 g, 157 mmol) was added portion-wise. The

solution was allowed to stir for one half hour, the ethanol was removed and the residue _
partitioned between ethyl Acetate and water, the organic phase washed with brine, and dried
with magnesium sulfate and stripped. The residue was purified by column chromatography
(10-40% ethy! acetate/ hexanes) to give (6-methyl-5-nitropyridin-2-yDmethanol (12 g, 91%),
a pale white solid. "HNMR (CDCl;, 400 MHz) & 2.89(s, 3H), 3.55(t, J=5.05, 1H), 4.83 (d, J
=455, 2H), 7.31(d,J=8.34, 1Hj, 8.31 (d, J= 8.34, 1H); Exact mass calculated for
C7HeN,O4 1 168.05, found: 169.10 MS m/z (MED).

Step C: Preparation of (6-methyl-S-pitropyridin-2Z-yIymethyl methanesulfenate.

NG,
NO,
i Xy
=
I —_— N
=N
) /O
HO /S\\
O
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oN oN 5 A solution of 2,6-dimethyl-3-nitropyridine (50 g, 329 mmol) and
Se02 (5.02g, 27.9 mmol) in dioxane (500 mL) was heated at reflux for 16
hours. The solution was filtered, the solvent removed and the residue
purified by column chromatographyzdirectly (20% EtOAc/hexanes). The

matesift s Gy sial el @set Y - vi- 1

5- igd; %@&;@jhﬁiﬁ%ﬁ 75%), a(%% e@)’;‘;ﬁgﬁ %c%?g%%t%%ﬁ(ﬁ?@él%%
NS o (s St o Ao F B eaony] s
(9.0e0 199n(n0 D Ms Eddedtdmaweald uha tedhfon @ENHGNAGY: o6 Gudd, feufittered to
remb9d %@MM@I&M&@@ RoRre i GRAMIRA O nder reduced ressure on the

(9- etﬂyl-s-n#ﬁg ridin-2-yl)mgthanol. NO2 NO2 oN_o?\I 00 HO 15 A
o Y SR FEEEHE i com SR RS 5 oy Pl
mefiROOsvibdaty 8 eoBTee), ibi®E inehiddiumibanbhydddes{oid INHR Do),

400N AY%eAROMIONYReS NS sSRIUtipN1as Allawed, to.stik ne_half,
hour, the etﬁa %?’Wasﬁfer%gved%r% hﬁiﬁﬁﬁgiti hg%l)&rb(ghﬁgg&%’thyl

TH)A CEATLIAY Sstateder SnbhrTesnade Ghalerndy S 74 Ed with
madtesDimPsujfateion df Zupted-cHhetiedidifonyRsctiyiifiegihy matamea
chromatography 20 (4340% ethyl acetate/ hexanes) to give
(6-methyl-5-nitropyridlp-2-yl)methanol (12 g, 91%), ‘A Bale white solid.
'ID~MR (CDC13, 4§0 MHz) S 2.89(s, 311), 3.55(t 45, 111), 4.83 (d, J
=4.55,211), 7.31 (d B.34, 1H), 8.31 (d, J=8.34] 11]); Exact mass
calculated for C7H8N203 : 168.05, found: 169.| nz/z (MH"). Step C:
Preparation of6-pasthyl-5-nitropyridin-2-yl)methyi sethanesulfonate.
NO2 NOZ ---pZy----- )I-N oN O\00 HO 0'Sb “Z WO 121
(6-Methyl-5-nitr0|%/ridin-2-y|)metitano| (12 g, 71 mmol), and triethylamine
(9.4(g:MhyirhoirrridnSo0metut asbhilbedfimen (C545 7 tord@vand

takdapAREEY ol ia1ide. 99,09 (7smpel wasAdded iapisaAnddnee

iR oo e e o e s
andresadrafiqwighninHsssvasirebwithtbrioecan8 8rey avidl Magnesium Sulfate and the
solWErRRBYED -THEQRYAIRIB-E-WhMRRYh 50mL EtOAc and filtered to yield the 2-
methyl-6-(methylsulfonyl-methyl)-3-nitropyridine (11.45 g, 70.04% yield), which is of
sufficient purity for further use. "HNMR (CDCl;, 400 MHz) & 2.87(s, 3H), 2.99(s, 3H),
4.48(s, 2H), 7.53 (d, J = 8.34, 1H), 8.4 (d, J = 8.34, 1H); Exact mass calculated for
CeH;N;04S: 230.04, found: 231.12 MS m/z (MHD.

Step E: Preparation of 2-methyl-6-(2-(methylsulfonyl)propan-2-yl)-3-

nitropyridine,
SO,Me SO,Me
CHal
\ NaH X
NG, NO,

To a solution of 2-methyl-6-(methylsulfonylmethyl)-3-nitropyridine (1.54 g, 6.689
mmol) in 200 mL THF, iodomethane (1,252 mL, 20.07 mmol) and sodium hydride (60%
dispersion, 1.1 g, 27.6 mmol) were added. Dark red mixture was stirred at room temperature
for 30 minutes and then, quenched with ice-water, partly concentrated, and extracted with
CH,Cl, and water. Organic phases were dried over Mg80,, filtered, and concentrated.

Residue was purified by CC(hexane/AcOEt 2:1-1:1) to give 2-methyl-6-(2-



10

15

20

methanesulfonate (17 g, 97%), a brown oil which was directly used as
such. IHNMR (CDC13, 400 MHz) 8 2.87(s, 3H), 3.16(s, 311), 5.83(s,
213), 7.55 (d,.J= 8.34, 111), 8.38 (d, J= 8.34, 1H); Exact mass calculated
for C5SH1IN205: 246.03, found: 247230 MS m/z (MHO). Step 1):
(mﬁrﬁgﬁr@mﬁgﬁfm;tpﬁd%ﬁfsi m\%{%&g%g;mmma@mdwoz
_____________ | O .
O R e b e R TSP e . ool
8.3%v&84 (dkénm ¥ Hr.dids oEbo0mks camdaMa SOCME 2R A7298 BATRAm |2
(M#3s added portion wise, the solution heated to 120 C and stirred for 15
ming&gs gqﬁgled and partitioned between EtOAc and water, the organic
BEs

pha SRR B S mesmiheuims rkgroainrarantoyneritia-35

amiBglvent removed. The residue was washed with 50mL EtOAc and filtered

to yield the 2- eggyzlﬁg-(methylsuIfonyl-methyl)-3-n' ro%i ine (11.45 g,
70.04% yiel hich is of sufficient purity for furt Se21FAINMR
(CDC13, 40 z) S 2.87(s, 3H)zr.99(s, 3H), 4.4 2H), 7.53 (d, J=

8.34, 111), 84 (d|| J= 8.34, THyEXactTmdss calc
230.04, fo 1.12 MS m/z (MR). 20 Step E:

2-methyl-6-(2-. 2thylsuIfonyl)propan-Z-yI)-B- nitrop;&

SO?g\/Ie %leSl V}I1 | NOIE NO2 To a solution of 2 .

2-metii%E RIS %ﬁﬁﬂ’é OrEmR SRR By F R s T jransrding thaf) &
4.9200ehLinTH Eliedoimethinec AT 2. 61 220 Ahohmaet) sdoel sosiampoysige

dEP R3S Pefision, inc/t Iy A xture was
N stirregl at1 rgsqm emmﬁg}tirtﬁg%f%%g%yfg%hvézﬁ a%%ﬁ%n?%u@r?c@&%o

and iR BPS SERTY ROReEtReR S aRe e Witho ke iltrad offer.
wastjaithc(Fhebk snd Gl ety iweh oweritgSO R-filthrcdsanaiarigentrated.
ce@estdyeinns1iigs, NeGCHMEXRREIAGRRE 2 hodd: Y& grmerylro-(2

gzig )grﬂﬁ:glsﬁjlfonyl)pro %n-Z-yl)-S-réﬁlﬁ%ﬁﬁw'%Pr%gggf&?ﬂ% ggg %%%atgg %Xﬁi/v Site
puriligy 5y HNWIR i%ﬁ?&i%ﬁngéfﬁ’ﬁﬁ%}”éfﬂ% rarthippnocnitated andyesidyg yas
extrgppy] wiGOLY! NeHd Q2B 6HHE 1 IB)zaBiSph 8:84w(ds drieBobek gt bl ikexart
and m&&&ﬂ%@f@%@éﬁi{i& ARG QNG 59,2463 RIER Fo 664
o, sB3SRARYON Of. 2 e G %‘%2&%@%3%@.@2?; &?%YJ&%Q%?%Q&
(s, 3H), 3.68 (s, 2H), 6.92-6.94 (d, J = 8.3 Hz, 1H), 7.29-7.31 (d, J= 8.3 Hz, 1H). Exact mass
calculated for CiHieN20,S 228.09, found 229.2 (MHY).

Step G: Preparation of 4—{6—[6-(ImMethaneéuii‘unyl-l-—methyl-ethyl}-z-niethyl-

ted| for C$HIN204S:
ation of
'Lgine. SO2Me

pyridin-3-ylamino]-5-methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic seid
isopropyl ester (Cempound 103).

)\ )(')l\
P
° Q M o+ o
O Cl HoN e

OMe

Pd,(dba)s l CsCO,
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SO2Me SO2Me N- Zn N~ NO2 NH2 To a solution of
2-methyl-6-(2-(methylsulfonyl)propan-2-yl)-3-nitropyridine (1.27 g, 4.92
mmol) in 50 mL acetic acid, zinc dust (1.6 g, 24.5 mmol) was added in
small portions 10 under ice-coolingsAfter Ih, more zinc dust (ca. 2g, 31

I t d mixture was t|r
o e S T Rt

carks 7%&&&49&?@ e Roheetirbbed: (mefémafwa&)mgpmmwndm-su
amms@ma@,ms/seﬁmmazgubwﬁma;atg Er&mtsqﬂﬁlaymaﬁamﬁm;i%mt 178

rated ifie H ra in ct were
B S R .
dioxapesgeps hesigh mdas sy eve e Ty wrfiteveschusified by ;
fractioRCEsiEaRg feodiewere partly concentrated, and residue was extracted with CH;C(IJ;
TS B e S Beep e S e O St o
150?3&@0‘ %Wﬂ(&ow(%resﬂ(ﬁ @@@namfwmrmmsﬂaﬂwr@mw 29-7.31
ylamujﬁraram4%rﬂkyﬁ9@&mmasscae@ﬁﬂa&qd 0h& 0b) 3O NRRZ ARS8 QMR

mﬂeggj]g%e%gﬁeﬁ&f iyl %mi%y@ﬁoﬁ)bg- 8 (tlﬁy?'m’ 1.87 (s, 6H), 2.01-2.06
(m, ﬁﬁsc@ﬁ#aqﬁ&}@afﬁé%ﬁ%ffﬁmmsyvaxympvemme@mm-

A, 9’5@11;1 1I$pﬁmpylaemr1@0ﬂmqmm€)%)1 53 ka U3 MDA '1'39(9%4)9
V3 9\/(\; ng"'sg%'%x‘;r}f;g ?rz)a%s ?iged%r]cﬁmﬁvg N3 3928 5 N

of ISop
(6-chloro-5- methoxypyrlmidin 4 onxy)plperldlne-I carboxylate (78.5 mg,
0.238 mmol), 2-methyl-6-(2- (metlrylsulfonyl)propan -2-yl)pyridin-3- amine

dha 3 20.0 mg, 0.0218 mmol),
Emgnieny%pzr- %’ﬁ&%ﬁ@??ﬂ oSHHEN 3“6“1‘% nARYORES mol), and cesium
carbénanerhese W@M@&eﬁm@ tnirfswescdtgd(hnacxmem heateudiheterr, M.
R., G penma Vel e iaHon w1 1606 Mixtie wiasramsiieddyih BE R ups

expression vector (pCMV) using electroporation. Following electroporation, the transfected
cells are plated into 96 well plates for the assay. The cells are then allowed to grow for 48
hours in order to both recover from the electroporation procedure and attain maximal receptor
expression levels. _

On the assay day, the growth medium on the cells is replaced with serum-free buffer

containing 10nM melatonin. The melatonin acts via an endogenous Gi-coupled GPCR in the

‘melanophores to lower intracellular cAMP levels. In response to lowered cAMP levels, the

melancphores translocate their pigment to the center of the cell. The net effect of this is a
significant decrease in the absorbance reading of the cell monolayer in the well, measured at
600-650nM.

After 2 1-hour incubation in melatonin, the cells become completely pigment-
aggregated. At this point a baseline absorbance reading is collected. Serial dilutions of test
compounds are then added to the plate and compounds that stimulate RUP3 produce
increases in intracellular cAMP levels. In response to these increased cAMP levels, the
melanophores translocate their pigment back into the cell periphery. After one hour,
stimulated cells are fully pigment-dispersed. The cell monolayer in the dispersed state
absorbs much more light in the 600-650nm range. The measured increase in absorbance
compared to the baseline reading allows one to quantitate the degree of receptor stimulation

and plot a dose-response curve,



10

15

20

fractions containing product were partly concentrated, and residue was
extracted with CH2C12 and 1M NaHCO3. Organic phases were dried
over MgSO4, filtered, and concentrated to give isopropyl

4-(5- methoxy -6-(2-methyl-6-(2- (m@jhylsulfonyl)propan -2- yI)pyridin-3
ylamino)pyrimidin-4- eridine-|- carbo 4°/ as a white
2o RO TR e RO T B e 32 SRty

dxspg.rmlzsw,(an d@aqx)qudatwo@ GHepreooRY OB Py Pfﬁssr@e@meztm@d

neaa,)pe SafRddbivled), emngaygalm aﬁm 9@:£§vx3|'df)er€aaﬁbtlﬂr97 (in,

5539% dél%ﬂG%ﬁé 1{3 753 3.13

COmES 'B'i‘i]-i) BERS n%hf RIS O s lﬁﬁé&h%a A ES eg rFor adserets

assaC 7S BB S8 52423, found 522.5 15 Example 10: Protocol for RUP3
Dose Responses in MelanophogggMelanophores are maintained in

culture Dand Lerper M.R.in-Rigment Cell
Research, Vol. 5, 372-378, 1992 afd transfectad¥érmr the RUP3
expressipn vectocapspiégiusing elctroporatigaigollowing

electropgration, the tasnsfected 20 cells are plad&d into 96 wejl plates for

the assaHheeeHsgfe&mﬁﬂHﬁw%gmm?ﬁe—imm order to both
recover from the ele ﬁoporation prbcedure an 'a%tain maximal receptor

expressipn levels. Orrghe assay day, the growthsmedlum on the cells is
replaced-with-sertm-free-beHer—eohtairrg+OnrM-metatoni-The
melatonin acts via an endogenous Gi-coupled GPCR in the 25
melénoptoxssidhioprescin iracetion desAntRprajed sansawssobidiies. I50ered

’exa&éﬂéﬂ E’:J&%ﬁ%ﬁd%ﬁ&% pEeSHirAngIaRTe thsirmipraentia the eamiar of

R SMRReLT o e R Ao o SSbe S

(pHEMOUr incubation in melatonin, the ceIIs become completely pigment 30

agoreoRtetheAl iR & BRSRIRE: ReRbRRGS HeRding s.60d8eteslted to

Serial dilutions of test ound dded to th te
re a&%fﬁﬁ&@fﬁf@&ﬂﬂ?%ﬁ‘?ﬂﬁfiﬁl@ﬂgﬁaé P&&%‘m old: s%tgf.‘ﬁ“f%gaéeﬁfﬁcAMp
conlgarefstolthe@spivnseptontrrlesiicistesd d CRIVIP kopples; BigcniarappirEs -1
conlfRRRiocaleRGin Pl maRkRAsK e thadsalbperinkeny, féteriase, hour,

stimulated gells are fully pigment-dispersed. The cell monolayer in the
incorpasard aTes By BEIS IB SRR ¥ hore light in the 600-650nm range. The

measured increase in absorbance compared to the baseline reading

allowg QngiRsManiatcihedesren Rl aaanionsimuialioninag plot a
dose-response curve. 5%24 The com Ofénd§ an nﬁm% above exargg %wgre

subgItIaRR OO SHEHRRS 1 %\H%‘E)%%‘Fg?ﬁ Persioh assay, as d B e d Move
depmmmwtmommmﬁm@s@fvmmt@bwcbwmwswpe of the
mv&ﬁﬂ@sﬁﬁfagéﬂﬂléﬁﬁ%fé&@&@%é@é{ﬁ%%@Q@%lfbciﬁﬁ%ﬂrﬁe@@h@ﬂbaﬁiﬁ&taln

iR e e Crampa stpust SR s

entirety,



5 assay of less than about 10 L. TABLE 3 RUP3 (EC50) Compound n 10
26 24 0.49 76 2.51 Compounds of the present invention have
unexpected aqueous solubilities. Fé?SexampIe Compound 77 has an
agueous solubility of 0.19 mg/mL (pH=5) and 1.12 mg/mL 10 (pH=2); and
Compound 78 has an aqueous sgjupjipg of 0.38 mg/mL (pH=5) and 1.45
mg/mL (pH=2). Each of the embodiments of the present invention may in
Wetﬁ Hlternative be limited to relate to those compounds that demonstrate
. about 166ptelei o geeates Qinding to RUP3 compared to the

corticotrophin-releasing f@gtor 1 (CRF-1) recepjor; a recent review of
CRP-1 15 compounds ca und in Expert Qpin. Q’her Patents 2002,
12(11), 1619-1630, po ted K&rein by refe arfce'in its entirety. Those
skilled in the art will recogni th;i%za/nﬁus difications, additions,
substitutions, and variatiofis to the illlistrative examples set forth herein
can be made without 20 Beparting ffsm the spirit of the invention and are,
therefore, considered within the $ pe of the invention. All documents
referenced aboyerinekigiagybutapettimited oy 4y intaddpublicatians, and
provisional & d regular patent applications, are incorporated herein by
reference in their ‘entirety, 125 CLAIMS We claim: 1 A compound of
Formula (l1a): IRE RERSheRy RyixHesRplgzen: YO R4 R3 (la) or a
pharmaceuticalyrpgcgptable salt, solvate or hydrate thereof; wherein: X'is
N or CR8 w}j{asrgilgogﬁjs H or halogen; Y isNH or0; Zis CH or N;

R is carbo-Cy 4-alkoxy, oxadiazolyl or pyrimidiny! wherein said carbo-C; -
alkoxy, oxadiazolyl and pyrimidinyl are each optionally substituted with 1 or 2
substituents selected independently from the group consisting of C,; allyl, Ci4
alkoxy and Cs.5 cycloalkyl;

Ry is Hor Cy4 alkyl;

Ry is Cy4 alkoxy, O-Cyy-alkynyl or hydroxyl;

R, is selected from the group consisting of H, C,; alkoxy, Cy.4 alkyl, Cyy4
alkynyl and halogen;

Rs is selected from the group consisting of Cy., acylsulfonamide, C;. alkoxy,
Cy.s alkyl, Cyy alkylamino, Cy4 alkyisulfonyl, C,_ alkylthic, cyano, heterocvelyl, di-
C,.~dialkylamino and sulfonamide, wherein said C,.4 alkoxy, Cy4 alkyl, Ci4
alkylamino, C, 4 alkyisalfonyl, C,4 aikylthio, di-C,4~dialkylamino and heterocyclyl
are each optionally substituted with 1 or 2 substituents selected independently from
the group consisting of Ca.4 alkynyl, C,4 alkoxy, C, alkylcarboxamide, C,.4
alkyisulfonyl, Cs.s cycloalkyl, Cys cycloalkyloxy, di-C,.s-alkylearboxamide, hydroxyl
and phosphonooxy, wherein said Ci.4 alkylcarboxamide is optionally substituted with
hydroxyl; or

Rs is a group of Formula (A):

(or»-l)t

HO qi E\g
(A)

are each independently 0, 1, 2 or 3; “r”is 0, 1 or 2;

13 EEl (1Ll

wherein “m”, “n” and “q

“t”

and is0orl;



10.

11,

13,

14.

15.

- 0, 1, Brepamppund peoprding fogHy opeighlrms bt

Rl is carbo-C4-alkoxy, oxadiazolyl or pyrimidinyl wherein said
carbo-C1_6- alkoxy, oxadiazolyl and pyrimidinyl are each optionally
substituted with 1 or 2 substituents'$lected independently from the group
consisting of C], alkyl, C_4 alkoxy and Cs.5 cycloalkyl; R2 is H or C4
alkyl; R3isC1 -C2,4-alkynyl or hydroxyl; R4 is selected from
the group cjg‘%n]ss_lgt%g%%f%—?ﬁ)&%g alkoxy, C14 alkyl, C,4 alkynyl and
halogen; R8s defsétec?ttdm the group consisting of C14 acylsulfonamide,
C-4 alkoxy, C1_4 alkyl, C" alkylanrino, C1-4 alkylsulfonyl, C1_4 alkylthio,

cyang, heterocyclyl, di-. C1 4-dialkylamin sulfonamide, wherein said
s e MR e alkysulfomy. 14 akyli

di-C-4-dialkylamino and heterocyclyl are each optionally substituted with

.1 or ZisuBRiiveRiS.SeiRRIed indeprendgetlsdremrthe group consisting of

C24 alkynyl, C14 alkoxy, CI-4 alkylcarboxamide, C1 4 alkylsulfonyl, C3.5
cycloalkyl, C3-5 cycloalkyloxy, di-C 1 4-alkylcarboxamide, hydroxyl and

. phosphanopxynivheseimsaidti@iing atioyibarbexarcid®;is optionally

substituted with hydroxyl; or R5 is a group of Formula (A): (OH) t j/1
HOMqlI'7"N Mrn (A) wherein "in", "n" and "q" are each independently

%@h‘%‘"‘ﬁlo\f kd¥hen; and R7
is H or C1.4 alkyl. 2. The compound according to claim 1 wherein X is N.
3. Thﬁlé:omrpoun acc rdinaqatg claim Icygpesr [ 021( is CR8.A.

CO,

he
" compoun gggrcﬁ%cé)rténc"’lélm icgjrec glm Tw erel\ﬁ]ﬁrglf}syl-fso{)'F. 5. The

compound according to any one of claims | to 4 wherein Y is NI-I. 6. The

. comparRgareridingAeany ane et claimsslite 4 whetaly YsisiP. 7. The

compound according to any one of claims 1 to 6 wherein Z is CH. 8. The
compound according to any one of claims | to 6 wherein Z is N.
The compound according to any one of claims 1 to 6 wherein Z is N.

The compound according to any one of claims 1 to 8 wherein R, is carbo-C-alkoxy

optionally substituted with C,.s cycloalkyl.
The compound according to any one of claims 1 to & wherein R, is selected from the
group consisting of C(OYOCH,CH;, C(OYOCH(CHs),, C(OYOCH(CH3 X CH2CHa),

C(O)YOCH-cyclopropyl and C{OYOCH{CH:){cyclopropyi).

The compound according to any one of claims 1 to 8 wherein R, is oxadiazolyl

optionally substituted with one C,4 alkyl group.

The compound according to any one of claims | to 8 wherein R is 5-isopropyl-
[1,2,4]oxadiazol-3-yl.

The compound according to any one of ciaims 1 to 8 wherein R; is pyrimidinyl

optionally substituted with one C,4 alkoxy group.

The compound according to any one of claims 1 to 8 wherein R, is 5-methoxy-

pyrimidin-2-vi.

The compound according to any one of claims 1 to 14 wherein R, is H.



9. The compound according to any one of claims 1 to 8 wherein Ri is
carbo-Ci_6-alkoxy optionally substituted with C3_5 cycloalkyl. 10. The
compound according to any one of Haims | to 8 wherein Ri is selected
from the group consisting of C(O)OCH2CH3, C(O)OCH(CH3)2,
C(O)OCH(CH3)(CH,CH3), C(O)OCH2-cyclopropyl and
C(O)OCH(CH3)(cyclopropyl). 11. The compound according to any one of

16.claim$4 g a s RN o REH RN € digtoh Bl stisstiutedstith-one C1.4

7 S SroRIOn: L 2 osadinzabd vl 03 the comppundy

alkyl group. 12. The compound according to any one of claims | to 8

according té any one of €laims I'to 8 wherein R, is pyrimi ona‘?fly
substituted with one CI-4 alkoxy group. 14. The compound according to

132Ny PReRLEIaIMS L@ hersin Rl Bimethe mimidin:2otid ey The

19,

20

21

22,

23.

compound according to any one of claims 1 to 14 wherein R2 is H. 127

e compound according to any one of claims 1 to 14 wherein R2 is
CHS3. 17. The compound according to any one of claims | to 16 wherein
R3i cl14 alkoxg. 18. Thq com OUEF cecor. @n%to n 0{1&05@13@&&5@14
16 wherein R31s %@ﬁ?%rogg 1,1803(:. 18 The co‘r%pe(r)dlﬁd%fts:cor ﬁ]g to
any one of claims | to 16 wherein R3 is OH or O-C=CH. 20. The

COMARLBLLARLRINIAGARNY ARGAS sfailisd 1ad BWErSIRRA isisalecieh the
from the grou,p.consistin%ofH OCH3, CI-13, CH2CH3, F, Cl and C--CH.

21, BRIRSASBURCALL Sl ba e of ithe $ 580 wherein R5 is

selected from the group consisting of OCH,CH,CH3, OCH2CH2CH20H,

S(Oﬁﬁggm ,o'%l Hﬂ%‘é%.%‘*é?é.%%ﬂi oy PReffteH Qo QYANG: EH SO M e

CH2 CF “H(CH )OH,CHchzoP(O)gOHLz,
S(O)ZRHCT)eR2 oS TEHREHREYEOP RO H: S(O)CHs, CH.CH,S(0),CHs,

NHCrhh@ﬁét@f;{bi%,@Qﬂﬂﬁﬂ@ﬁﬁ@@m@wﬂﬁﬁzmtﬁh@m?o(&)

CH2 I H H,CH(CH3)S(O)2CH3,
N eI G e A e e sl e
metHaHEELbROCHipefitin. 151 QK IG(STNIEEBYZH:) OH, CH,CH,CH,OH,
3-m%@g@%ﬁg@y@@g@p@mk@hg@iq@g(ggmy@mgCHZOH, SCH2CH20H,

S(0)2CH2CH20P(0)(OH)2, S(0)2CH2CH3, NHCH2CH(OH)CH20H,
S(0)JEHHEH ,]‘é&ﬁ?é%é(@‘j{%ﬁﬁ)ﬁ%&ﬁ?&'ﬂfzm&}(O)(OH)z
and SOYRRHTBRpTRECOHPH TTHGENIEIHG s angtlenesdfeigims idto- RO,

whergj | r isti _ H ,
gy S SRR J i

CH CHECHEIIH: SHSEPS O B) S T:CHOPO)OM:

OCH,CH,CH,OP(OYOH), and S(O);NHs.

The compound according to any one of claims 1 to 20 wherein R is selected from the
group consisting of OCH,CH,CH,0H, S{0),CH;, CH,CH>5(0),CHs,
NHCH;CH,OH, cyvano, CH,CH,OH, CH>CH,CH{CH;)OH, CH,CH,OP(O)(OH),,
S(O),NHC(O)CH,CH;, CH,CHCH,0H, S(0),CH,CH;, NHCH,CH(OH)CH,OH,
amino, NHCH,CH;, NHCH(CH,), and NHCH(CH;)CH.CHa.

The compound according to any one of claims ! to 23 wherein R; is a group of

Formula (A):



S(O)2NHC(O)CH,CH3, CH2CH,CH20H, S(O)2CH2CHS3,
NHCH2CH(OH)CH20H, amino, NHCH,CH3, NHCH(CH3)2 and
NHCH(CH3)CH2CH3. 23. The comi38und according to any one of claims |
to 23 wherein R5 is a group of Formula (A): 128 (OH) Cyt $S HO~1~.1
N Mr (A) wherein "'m", "n" and "/, are each independently O, 1, 2 or 3; "r"
is 0,1 or2;and "t" isOorl. 24. The( mpound according to claim 23
wherein "in" and "n" are e gh indep den% 0 cor 1. 25. The compound
according to claim 23 or 2 i - B§1 and 'Y'is1or2. 26. The
compound according to any oné of ¢laims Ito 25 wherein R6 is H. 27. The
compound according to any one of @dims 1 to 25 wherein R6 is F. 28.
The capaaund, ageanding te.anyhangphdaimsilite 27 wherneim Raris khd “t”
29. Tkshg (%ompound according to any one of claims 1 to 27 wherein R7 is
cH3® 36 JI'he compound according to claim | having Formula (lla): Rg R2
Rs R7\iNIR1NIYO R4 R3 (lla) or a pharmaceutically acceptable salt,

24 S0IVaiR: Qb RyGhAe:¢ o o WhREFEID WS INHK QinlRsiS £RIERHGnBeptkaXM1y 0
optionally substituted with C3_5 cycloalkyl; R2 is H or CH3; R3is C1,
alko>?§};1R4 is selected from the group consisting of H, OCH3, CHS3,
CH,CH3, F and CI; R5 is selected from the group consisting of

25.OCHI?11@%5%§5[%1<19&H el ACa08 PAPILHIR LH2EHAQIZCH B or 2.
NHCH2CHZOH, cyano, CH2CH20OCH3, CH2CHZ20OH, 129
CH2CH2CH(CH3)OH, CH2CH,OP(0)(0OH)2, S(O)2NHC(O)CH2CH3,

26 CH2@H 20mpound according to any one of claims 1 to 25 wherein Ry is FL

27. The compound according to any one of claims 1 to 25 wherein Rg is F.

28. The compound according to any one of claims 1 to 27 wherein Ry is H.

29. The compound according to any one of claims 1 to 27 wherein R, ts CHs.

30. The compound according to claim 1 having Formuia (Ha):

(11a)

or a pharmaceutically acceptable salt, solvate or hydrate thereof;

wherein:

Y is NH or O,

R; is carbo-C, s-alkoxy optionally substituted with C;.5 cycloalkyl;

R:is Hor CHs;

R; is Cy4 alkoxy;

Ry is selected from the group consisting of H, OCH;, CH,, CH,CH;, F and
Cl;

R; is selected from the group consisting of OCH,CH,CH,, OCH,CH,CH,0H,
S(0),CH;, CH:CH,5(0),CH;, NHCH,CH,OH, cyano, CH,CH,OCH;, CH,CH,OH,



cyclopropyl, NHCH2CH,OCH3, OCH2CH2S(0)2CHS,
NHCH2CH(CH3)OH, CH2CH2CII,OH, CH2CH,CH20P(0O)(0OH)2,
NHCH2CH(CH3)S(0)2CH3, N(CHBCH2CH(CH3)S(0)2CII3,
3-methanesulfonyl-pyrrolidin-l -yl, 3- methanesulfonyl-piperidin-1-yl,
CH2C(O)N CH@% 3-methanesulfonyl-azetidin

cHz K LR SRl e B e (B0
S(O)-*&@btﬁ@dﬂsNmmﬂmﬁzoms&mwmmm

OCF@QH@%%@M%%H%W@%%@%@H&% gﬁ@z’\'Hz R4

isH or d R7isHorC e compound accor to claim |
having EoPhIia (el RS RO R Reheorie A RFIimEY bra
pharmmuﬁaﬁﬂw&pﬁﬁﬁtableﬁaﬂﬁao{mt&@ﬂbydrat&ttﬁl&mﬁhnwaﬁ@&mRyl,

I(?I—CB 23 %ﬁg%ﬁc}%@ﬂ%‘g& %!Igé% d%T%)ﬁ] tllilre grougéi nsist AB%%%%

ocC Hﬁ*@ﬂt@iwoﬁ an@) CHREL9B ¥t -6 Utbup consisting
of OBHARH2GHBPRFIRGHGHBO,:S(0)2CH3, CH2CH2S(0)2CH3,
NHCH2CHZ20H, c a}p H2CH20CH3, CH2CH,OH,

CH,CH,CH ﬂ)‘{« CH20P(0)(OH)2, S(O)2NIIC(O)CH2CHS3,
CH2CH20 Reyekdpropyl, NHCH2CH,0CH3, OCH2CH2S(0)2CHS3,
NHCH2CH(CH,)OH, CH2CH2CH20H, CH2CH1CH20P(0)(OH)2,

4, NHCH2CH(CH3)S(0)2CH3, N(CH3)CH2CH(CH3)S(0)2CH3,

313 méhar SpYORAMEEIR | RtraaFRUAHIN-piperidin-1-yl,
CH2C(O)N(CH3)2, 3- metﬁanesulfonyl azetldlnR.lzryI
CH2C(O)NHCH2CH2Q
S(0)2CH2CH3, NHCH
OCH2CH,OP(O)(OH)2,
isHorF;and R7 is Hor ¢
1 having Formula (lle):

(Tlc)

or a pharmaceutically acceptable salt, solvate or hydrate thereof;

wherein:

R; is carbo-C; ¢~alkoxy optionally substituted with Cy.s cycloalkyl;

Ryis Hor CHy;

R; is Cr; alkoxy;

Ry 1s selected from the group consisting of H, OCH,;, CHs, CH,CH;, F and
Cl, |

R is selected from the group consisting of OCH,CH,CH;, OCH,CH,CH-OH,
S(0),CH;, CH,CH,S(0),CH;, NHCH,CH,OH, cvano, CH;CH,OCH;, CH,CH,OH,
CH,CH;CH{CH;)YOH, CH,CH,OP(OYOH},, S(O)LNHC(OYCH,CH,, CH,CH,0-
cyeclopropyl, NHCH,CH,OCH;, OCH,CH,8{0),CH;, NHCH,CH{CH:)OH,
CH,CH,CH,OH, CH;CH,CH,OP(OYOH);, NHCH,CH(CH;)S5(0),CH;,
N(CH3CH,CH(CH;3)5(0),CH;, 3-methanesulfonyl-pyrrolidin-1-yl, 3~
methanesulfonyl-piperidin-1-vI, CHyC(OW{(CH;),, 3-methanesulfonyl-azetidin-1-vl,
CH,C(ONHCH,CH,O0H, SCH,CH,OH, $(0),CH,CH,OP(O)}OH),, S{(0),CH,CHj,
NHCH,CH(OH)CH,;0H, S(0),CH,CH,OH, OCH,CH,OP(O)} OH},,
OCH,CH,CH,OP(O){OH); and S{O)NH;;

Ry is Hor F; and

R~ s H or CH;.



R6 R2 R5 R7 NN AN~R1 N (NO H R4 R3 (lle) or a pharmaceutically
acceptable salt, solvate or hydrate thereof; wherein: R, is
carbo-C1.6-alkoxy optionally substitéfed with C3.5 cycloalkyl; R2 is H or
C1713; R3 is C14 alkoxy; R4 is selected from the group consisting of H,
OCHS3, CH3, CH2CHS3. F and CI: R5 is selected from the group consisting
of OCH2CH2CH3, OCH2CH,CH20I-1, S(0)2CH3, CH2CH2S(0)2CH3,
32.NHCHo B RS HRIRRsAL REHR el pO iy et e BR:
CH2CH,CH(CH3)OH, C H20OP(O)(0OH)2, St©)2NHC(O)CH2CH3,
CIlI2CH20- cycloprapyl, 2CH2S(0)2CH3,
NHCH2CH(CH3)OH, ¢H2dH,CH OH{CH,¢H,C1I20P(0)(0H)2,
NHCH2CH(CH3)S(0) , Qﬁ%@lH )S(O)2CHS3,
3-methanesulfonyl-pyrroligin-14yl, S-RmethanesuIfonyl-piperidin-l—yl,
CH,C(O)N(CH3)2, 3-meth§nesuIfonyF—azetidin-l-yI,
CH2C(O)NHCH,CH,OH, SCH2CH2®#E)S(0)2CH2CH10P(O)(OH)2,
S(0)2CH2GHR NV LG (I GHRO B SUNAEH S hidHhereof
OCH,CH20P O)(lQH)Z, OCH2CH2CH20P(0)(OH)2 and S(O)2NH,; R6 is
H or F; and” R7°18'H or CH3. 33. The compound according to claim 1
having Formulacife): CREaREx:ReIRTNBUENLUR NAINCDs <@clbhIRAR3 (lle)
or a pharmaceuficaltyipcceptable salt, solvate or hydrate thereof, wherein:
R, is carbo-C-6-alkoxy optionally substituted with C3_5 cycloalkyl; 131
R; 15 Cy.4 alKoxy;

R is selected from the group consisting of H, OCH;, CH,, CH,CH;, F and

Cl;

Rs is selected from the group consisting of OCH,CH;CH,, OCH,CH,CH;OH,
S(O)%CH;, CHCH,S(0),CH;, NHCH,CH,0H, cyano, CHyCH,OCH;, CH,CH,OH,
CH,CH,CH(CH;)OH, CH,CH,OP(O)YOH),, S(O)NHC(OYCH,CIH;, CH.CH,O-
cyclopropyl, NHCH,CH,OCHj;, OCH,CH;S(0),CH;, NHCH,CH(CH;)OH,
CH,CH,CH,OH, CH,CH,CH,OP(O}OH),, NHCH,CH{CH;)S{O),CH;,
N(CH;)CH,CH(CH3)S(0),CHa, 3-methanesulfonyl-pyrrolidin-1-yl, 3-
methanesulfonyi-piperidin-1-vl, CH,C(OYN(CHas),, 3-methanesulfonyl-azetidin-1-yl,
CHC{O)NHCH,CH,0H, SCH,CH,0H, ${0),CH,CH,OP(O)}OH),, S(O),CH,CH;,
NHCH,CH(OH)CH,0H, S(0),CH,CH,OH, OCH,CH,OP(OYOH),,
OCH,CH,CH;OP(OYOH); and S(O);NH:;

RsisHor F; and

Ryis H or CHa,,

33. The compound according to claim 1 having Formula (ile):

{lie)
or a pharmaceutically acceptable salt, solvate or hydrate thereof;
wherein:

R; s carbo-Cs-alkoxy optionally substituted with Cas eyeloalkyl;



R2is H or CH3; R3 is C1 4 alkoxy; R4 is selected from the group
consisting of H, OCH3, CH3, CH2CH3, F and CI; R5 is selected from the
group consisting of OCH2CH2CH28H, S(0)2CH3, CH2CH2S(0)2CH3,
NHCH2CH20H, cyano, CH2CH20OH, CH2CH2CH(CH3)OH,

CH2CH20 (O)&OH S(O)2NHC(O)CH2CHS3, CH-CH2CH20H,
5(0)2cH28H3 P Ritk2CH(OH)CH20H and S(O),NH,; R6 is H or F; and
R7 is H or 8H8C34alkeycompound according to claim | having Formula
(l9): R6 RR, RRAN MNIRUN oPcdidRIR3r L brier aipheaimengutigally
acceptable salt, solvate or hydrate thereof, wherein: R, is

carb ]-'CI_G-aIkoxy optionally substituted with C3_j cycloalkyl; R2 is H or
CH3; R3 isiG Is4chlkonyiidrvilis gelgctecsfdm thi©GrbUp cUnSISL sgOfEH:,
oC . Gl; | I '@Qﬁ?ﬂ jsting
of oﬁi—fgcﬁ ﬁ% é%%%?—l%%%%b% Q%Bﬁjf% ggg@gp %’ZCst %%;33%%3
NHCHRER S PaRe, SEHPEIE ORHBCEHOBIFBAH0H, S(0).CHCH,
CH2GH @HIGB8)OH,CETHAE BLORE)(OH)2, S(O)2NHC(O)CH2CHS,
CH2CH20-,cyclopropyl, NHCH,CH,OCH3, OCH,CH2S(0)2CH3,
NHCH2CH?€§§§&?%?—|2CH,CHlOH, CH2CH2CH20P(0O)(0OH)2,
NHCH2CHREH3IS(O¥2CH3, N(CH3)CH2CH(CH3)S(0)2CHS3,
3-methanesulfonyl-pyrrolidin-I-yl, 3- methanesulfonyl-piperidin-1-yl,

. CH2C(O)N(CH3)2, 3-methanesulfonyl-azetidin-I-yl, .

4 IR e O SR R S SEH20P(O)(OH)2.
S(0)2CH2CH3, NHCH2&H(OH)CH20H, S(OY®CH,CH,OH,
OCH2CH,OP(O)(ORy OP(OXQH)2Rand S(0)2NH2; R6 is
HorF;,and R2isH orN N

(Hig)

or a pharmaceutically acceptable salt, solvate or hydrate thereof;

wherein:

R, is carbo-C, ¢-alkoxy optionally substituted with Cs.¢ cycloalkyl;

R, 1s H or CHs;

R, is Cy.4 alkoxy;

Ry is selected from the group consisting of H, OCHj;, CHs, CH,CH;, F and
ClL;

Rs is selected from the group consisting of OCH,CH,CH,, OCH,;CH,CH,0H,
S(0).CH,, CH.CH,LS(0),CHs, NHCH,CH0H, evano, CH.CH,OCH;, CH,CH,OH,
CH,CH,CH{CH;)OH, CH,CH,OP{O)}OH),, S{(O)pNHC{O)YCH;CH;, CH;CH,0O-
cyclopropyl, NHCH,CH,OCH;, OCH,CH,S(0),CH;, NHCH,CH(CH;)OH,
CH,CH,CH,OH, CIH,CH,CH,OP{O)OH},, NHCILCH(CH;)S(0),CHs,
N(CH:)CH,CH(CH;)S(0),CH,, 3-methanesulfonyl-pyrrolidin-{-y1, 3~
methanesuifonyl-piperidin-1-y1, CH;C(ON(CHj),, 3-methanesulfonyl-azetidin-1-yl,
CH,C(O)NHCH,CH;OH, SCH,CH,0H, S(O),CH,CH,0P(O)}OH),, S(O),CH,CHs;,
NHCH;CH{OH)CH,OH, S(0),CH,CH,0H, OCH,CH,OP(O)}OH),,
OCH,CH,CH,OP(O) OH), and S{O}NH,;

Rsis Hor F; and

R~ is H or CHs.



132 35. The compound according to claim | having Formula (lli): Ho~~
R61 R2 m4NIRrNiR1 OH R4 R3 (m) or a pharmaceutically
acceptable salt, solvate or hydrate ttiéreof; wherein: "m" and "n" are each
independently O or 1; "q"isOor1; "r"is 1 or 2; XisNor0O; R, is
carbo-C1-b-alkoxy optionally substituted with C3_5 cycloalkyl; Rz is H or
CHS3; R3is C-4 alkoxy; R4 is selected from the group consisting of H,

35 OCHBieCHd08H, @kiBdRgnd 18l RGisnkl forkulagtiR 7isHorCH3. 36. The
compound according to claim 1 selected from the group consisting of:
4-[6-(4-Met|’1ri asufianyl-2-methox§-phenylamino)-5-mgghoxy-pyrimidin-4-
yloxy]-piperidineri-ciakk ight
5-Methoxy-6-[6-(2- '
pyrimidin-4-yloxy}-piperidine-I-c ' } ster;
4-{6-[6-(2-Methanesulfonyl-ethyl ridin-3-ylamino]-5-methoxy
pyrimidin-4-yloxy}-piperidine-l-carb 1-cyclopropyl-ethyl ester;
4-[6-(2-F | uoro-4-meth anesulfmryl-phenylamino)-5 -methoxy-pyrimidin-4-
yloxy]-pipertiingiarrezdorylly cikbisdpreyicdgteror hydrate thereof;
4-[6-(4-CyapgsRifluoro-phenylamino)-5-methoxy-pyrimidn-4-yloxy]-
piperidine-I-carboxylic acid isopropyl ester;
6.6-(0-F S0 B8 B4s B mRBEBYTHH U2 biinol-5-methoxy
pyrimidin-4-yfoxyd-gpiperidine-1-carboxylic acid isopropyl ester; 4- {
6-[6-(2-Methanesylfenyl-ethyl)-2-methyl-pyridin-3-ylamino]-5-methoxy-

pyrimidin-4s¥l_ox }-pg)eridine-l-carboxylic acid isopropy! ester;
1sNorQ;

R, is carbo-Cs-alkoxy optionally substituted with Cys cycloalkyl;

Ry is H or CHs;

Rj 1s Ci alkoxy,

Ry is selected from the group consisting of H, OCH;, CH;, CH.CH;, F and

Cl;
RsisHorF; and
Ryis Hor CHa.
36, The compound according to claim 1 selected from the group consisting of:

4-[6-(4-Methanesulfonyl-2-methoxy-phenylamino)-5-methoxy-pyrimidin-4-
yloxy}-piperidine-1-carboxylic acid isopropy! ester;

4 { 5-Methoxy-6-[6-(2-methoxy-ethy])-2-methyl-pyridin-3-ylamino]-
pyrimidin-4-yloxy }-piperidine-1-carboxylic acid isopropyvl ester;

4-{6-[6-(2-Methanesulfonyl-ethyl)-2-methyl-pyridin-3-ylamino]-5-methoxy-
pyrimidin-4-yloxy} -piperidine-1-carboxylic acid 1-cyclopropyi-ethyl ester;

4-16-(2-Fluoro-4-methanesulfonyl-phenylamino}-5-methoxy-pyrimidin-4-
yloxy]-piperidine- 1-carboxylic acid isopropy! ester;

41 6-(4-Cyano-2-fluoro-phenylamino)-5-methoxy-pyrimidin-4-vioxy]-
piperidine-1-carboxylic acid isopropyl ester;

4-{6-[6-(2-Hydroxy-ethyl)-2-methyl-pyridin-3-ylamino]-5-methoxy-
pyrimidin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;

4-{6-[6-(2-Methanesulfonyi-ethyl)-2-methyl-pyridin-3-ylamino}-5-methoxy-

pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;



- 4-{5-Methoxy- Géjﬁ]FTethyl -6- é hosp

37.
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4-{5-Methoxy-6-[6-(2-methoxy- ethylamlno) -2-methyl-pyridin-3-ylamino]
pyrimidin-4-yloxy}-piperidine-I- carboxilllc acid isopropyl ester; 4-{
6-[6-(2-Methanesulfonyl-ethoxy)-2-methyl-pyridin-3-ylamino]-5-

methoxy pyﬂmlﬂt@ﬂﬂ)w%% piRgsdine: étﬁﬁ%%% o acith{SQPFRRYL 8348 ino]-
4-{6-[6 ropylamln )-2-meth ridin-3-ylamino]-5-methoxy

d
e e B A0 R B
1(6-[6-(3- Hy g5y )it ildpyioit-Beghse}ib-ndavagh5-
DY ORI GRAIC AL SERISPUL BRI e

4-{5- Methoxy -6-[2-met hosphonooxy propyl)-pyridin-3- lamino]-
pyrimidin- 44'y ﬁ H@%%HYWBWW%%% %b@fﬂ Wéé{é‘?‘”ﬁ{é?ﬁe hoxy-
Me:hh@ﬁeﬁﬂﬁhiony!aemyﬁmwm)ea mﬁb@eycpygddm;ﬁoygadmag] -5- or
methoxy-pyyi eri oxylic acid isopropyl ester; 4-
o e o BB S
metlﬁ?‘@}?ﬁ%rﬁ‘rbd%&?Iﬁwﬁlb@pbﬁ@ml@@%m&ldﬁ%propyl ester;

Py Ayl DTN Lol 30K SOOI Eat
it R R e Al S ——
methoxy-pykifaitie-4Nitanepipenidindslkopinoxdlic: toid isoptopAvéstery - 5-
4-{6 ;[@'tﬁ%)g}/' Wﬁaﬂ@ﬁ‘w?\%}ﬁy? Paﬁé}mm@) -Qé/rrﬁgb&‘l?t ylaminglspymethoxy-

pyrimidin- on eridine-I-carboxylic acid isopropy! ester;
4-{6-[2- Fluo f} FBW%’EI?%&WE?‘BW@P& %HEV&]PE‘}W&M ino}-

pyrlnﬂdﬂmdﬁﬂw}ehnp@mmmmhbwﬂecmm&m@@w@mﬂ doifer;
6-[6-(2,3- D'ELYQ I@Wzrﬂéﬂ@@@ﬂ%&%ﬁwy lnpéﬂ; %é{lg q;lnﬁo) S-methoxy-

methoxy-pyrimidin-4-yl piperidine-I-carboxylic acid isopropylester;
4-{64BLDL rb‘»@gfl’é‘tﬁﬁiﬂlﬁ)—lQ@rﬁ@ﬁﬁW}‘kfmWﬁﬁﬂﬁcﬂﬁsfmethoxy
pyrimidin- 4%@%@@%@[@ -hrparhextlicl @@tﬁaﬁ@my@m,amer@iaﬁrﬁnmeih
T R TR R R
4-{6-[6-(3- l—l%fdﬁdﬁ;@bMﬁbxw@fmwﬂwhﬂwmﬂ)wiémma]amtﬁw}hOXY~
pyrinyidinaloxdspinsrdingr-earhexvic.acid isgrsppudester; and

ylamino]-pyfiridm: A2 §iBxApis ’i‘i’éi’/n%g J%Yﬁ:%%%??@%%%g@eg% or

a phaymackutecdllyyaqupptdble saitbsoiVate drikydoare dhereof. 37. The
compound aceOfEling: 18:f AT ﬁﬁJSﬁE%‘HJ&?'T Jﬁﬁzﬁrwﬁ’dﬁ?@%}ﬁ%g@ﬁ’%
L O Y o o]
4-{6-[6~(2-Hydroxy-ethoxy}-2-methyl-pyridin-3-ylamino]-5-methoxy-
pyvrimidin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;
4-{5-Methoxy-6-[2-methyl-6-(2-phosphonooxy-ethoxy)-pyridin-3-ylaminol-
pyrimidin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;
4-16-[6-(3-Hydroxy-propoxy)-2-methyl-pyridin-3-ylamino}-5-methoxy-
pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester; and
4-{5-Methoxy-6-[2-methyl-6-(3-phosphonooxy-propoxy)-pyridin-3-
ylaminoi-pyrimidin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

The compound according to claim I selected from the group consisting of:
4.12-(2-Fluoro-4-propoxy-phenylamino)-3-methoxy-pyridm-4-yioxyl-

piperidine-1-carboxylic acid isopropyl ester;



piperidine-l-carboxylic acid isopropyl ester; 134
4-{2-[2-Fluoro-4-(2-hydroxy-ethyl)-phenylamino]-3-methoxy-pyridin-4
yloxy}-piperidine-I-carboxylic acid is&gropyl ester;
4-[5-Fluoro-2-(2- quoro-4-methanesquonyI phenylamino) -3-methoxy-
pyridin-4-ylg ridin oxyli isopropy Iester
DBy A RISty BHERTAGr- S iy din-
yr|chfﬁpmly{pnpyh@métwmpmmn@d%ame, aC|d isopropyl ester;
4-{5-Fluoro: z?fis@:(@omzﬁ'r Xa(usrm%&am%m lpm élmmgle{’hoxy-

methoxy- pyrldln -4-yloxy}-piperidine-I-carboxylic isopropyl ester;
4-{2- P igota sy Rs AR e SURI BTV IS BReMPMIFiG]-3-methoxy-
pyndm -4-ylexy3- maﬁhbdmgeheaﬂhmxydm@oagzlehﬂsﬂpgmpyylesﬁen 4~ fi@hoxy-

[6-(2- eth o I yI | OXy-
pyrld]f ﬁ >><<\//L§3 a{)erl eﬁl gegoxy |§¥clgc? df)r(?p%]/%%l@ @?rh
4-[2-(4- c:yaﬁd%Fﬁmeﬂﬁé?@a@mm%%%ﬁ%m@n%&mmo}-o-
pipeﬁ%ﬂﬁﬂy@@&ﬁﬂl@laﬁﬂ tﬁ@&ﬁ@ﬁ’&él esiffoxylic acid isopropyl ester;

4- [2 (2 Ch|0 o Eﬁ yp f-?{ r@[%gggsl%fn?%é —e%%(?,)p;}flreltgynarél‘r’uXO?zgx]nBthOX}f

piperidine- 1 k) oxylic acid isopropy
4-{2- p@r(mmwmmtm@bzxm@tmmmm@%mmo] 3-

methoxy-pyridiné-a0a-RipetidingrisarRRICAAIHISOPEARNL £SIRE
4-{2-[6-(2-Met ane%gw I%tth} 2 Hg\thyl yl’lg?l? 3 Qﬁno] :%Jeme'[ho;();(/y

pyr.dﬂxrzévréxwﬁpmr eﬁ?ﬁ%ﬁ&%‘ﬁ@ @B%P&W%%%er
4-{2-[6-(2-HydizedyCatingl i-Zhmetipibpyinidine 3-3Aaming}-Byrmiéthb xiopyiridin-

4 on idi opyl ester;
ng}eé? H&%o%%ﬁ?jp%%g%ﬁ%%ﬁé%n 3-ylamino]-3-methoxy-

pyndm -4-yIdRiA f&rﬁ%‘n‘f&fﬁé RPN BEI SOBFEISYY aatad in-4-yloxy]-
4-{2- Bp@ﬂ@f@i%é%&%@ﬁdﬁ&@ﬁ@pk%@aylam|no] -3-methoxy-pyridin-4

yloxy}- plperl -] I|c |d | 50,

4-{3- Ethloxy 2{?2% L?i ro-i% ﬁ%%[%/meafgl f)ygﬁ rldi a3nl¥| nﬁmo ridin-4-
yloxypplpesidir 1%‘&'06@5633I1@!B@i’éli”§0b1€@ pybediareid isopropyl ester;
4-[3-Methoxy. &(8 Meibaedartapionysulfaeaaylhanyiaminmopyriditdzy-

yloxy er| e I-carbo I|c acid isopropy| ester; 4 2-(2,
L I S0 BB S kbR By A Yoy
piperidine- 14692‘&6})@4iéy§imdyrgdp|bﬁyhegmérpyr:dm -3-ylamino]-3-methoxy-pyridin-

(2-Flygy, fax%/}fzs sihanesulianspheavl#dlsgiisqpropyl-[ 1.2,4]oxadiazol-3-

N)-piperidin ox -3-methoxy-pyridin-2-yl'} -amine;
yh-pip 63(/ -Hydroxy- ba/ty!}/

2- meth()xy»pyrldm 3-ylamino]-3-methoxy-
pyrid1n—4—y10xy} -piperidine-1-carboxylic acid isopropyl ester;
4-4{2-[2-Fluoro-4-(2-hydroxy-ethoxy)-phenylamino]-3-methoxy-pyridin-4-
yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{3-Ethoxy-2-[2-fluoro-4-(2-phosphonocoxy-ethyl}-phenylamino}-pyridin-4-
yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-[3-Methoxy-2-(2-methoxy-4-propionylsutfamoyl-phenylamino)-pyridin-4-
vloxy]-piperidine- t-carboxylic acid isopropyl ester;
4-[2-(2,5-Difluoro-4-propoxy-phenylamino)-3-methoxy-pyridin-4-yloxy]-
piperidine-1-carboxylic acid isopropyl ester;
(2-Fluoro-4-methanesulfonyl-phenyl}-{4-[1-(5-isopropyl-{1,2.4Joxadiazol-3-
yvh-piperidin-4-vioxy]-3-methoxy-pyridin-2-y1} -amine;
(2-Fluoro-4-methanesulfonyl-phenyl}- { 3-methoxy-4-[ 1-(3-methoxy-
pyrimidin-2-yl)-piperidin-4-yloxy]-pyridin-2-y1}-amine;



(2-Fluoro-4-methanesulfonyl-phenyl)-{3-methoxy-4-[1-(5-methoxy
pyrimidin-2-yl)-piperidin-4-yloxy]-pyridin-2-yl}-amine; 135
4-{2-[6-(2-Cyclopropoxy-ethyl)-2-meshyl-pyridin-3-ylamino]-3-methoxy
pyridin-4-yloxy}-piperidine-I- carboxylic acid. isopropyl ester;
4-[2-(2-Chloro-4-methanesulfonyl-phenylamino)-5-flugro-3- metho

pyridin-4-yI3xyi- i eriaHeerease 9}‘9 ARoprepirestdminel- Shiéihoxy-
4-[3 gmmwg&@mtmmIfmar&d»&lmaﬂa@mpm@rﬁymnmo) pyridin-4-
yloxy]'p'peri%dﬁ%'?il(fﬁﬂ)rxgoéf(m&h%@gulﬁ&g O@ﬂn@?&%ﬁné‘) gf@om 3-methoxy-

-Fluoro-2-methyl-4-propoxy-phenylamino)-3 -methoxy-pyridin-4-
yloxyppriarai Ry loapstdpec eiqsvlitspyi iegtepy! ester:

4-{2-[6-(2- Meltm@ﬂes@lfpwhetmﬂ}:safm@yhylwndm Bryhamin adypraathaxy
pyridi ongl} ihlca f@%t?:o |(I)Cra(§l |so yropyl ester;

4-[2- &Oﬁz i arlles tlony ﬁepnﬁgmlno -3-hydroxy-pyridin-4-
yloxy]-piperidifés-dasoxytiettidid -wopeapyphesyamino)-3-methoxy-pyridin-4-

4-[2- %Qﬂﬁ@&ﬂ@p@a&x&pﬁw@me%gym%oxy pyridin-4-yloxy]-
piperidine-I-carbo (}%IC acid |so gy este

-(3-Methoxy 42 ORI BROSERG o Sy g
pyrldmﬂﬁ*}lléwmb@nﬂmab-dmmnmd isuprppydsester;
-{2-[6-(2-Mehangsiforelaming) e R%Waw&?wn@in%r

methoxy-pyridin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester;
4-(2- {'é) W@‘Pfﬁﬁ%é&? SRS RRRFRAYAFRIFS]-2-methyl-pyridin-3-

ylamino}-3-mgthoxgkpysidiprdpylexylepipetid e wanboxyici diaid -ideprppy!

ester; e- —carbo ic a id 150

4-{2- fép?E ethanes 1Jony pyr%llgf/n 7 tf/l) 2-methyl-pyridin-3-ylamino]-3-
methoxy-pyfiditMeioxy i Gatorieoasideisphropidiestatamino}-

4-[2- &Mﬁmasn@gqﬁﬁpw;&nmmwo&ﬁ,éa@r&am@m ~[1,2]bipyridinyl-

5'-ylamino)-3- ridin- 4 eri box lic.ac
isopropyl egté?%h ({ - -f%“‘M]e? neg@ﬂ%nﬂog pyr]%m" il
-yl)-2eretbthylpyiddint-3iytaiminpgine- 1 -carboxylic ac1d :sopiopyi ester;

methoxy-pykigin: 4-yoxaRiReridinerGRTRMHIC A6 S OPFRBYN §3in-3-
4-[3- Ethynylo?(y{z?g fluorp-4- meti;ﬁanggg%onyl%hen dﬁ':lmlnc?}-sj r|d|nm4

yl oxy?( ﬁmgwdlnnglelt %W@ é&&g&&gﬁﬁ:@gt ear boxyhc a,C]d 1sopr0pyl ester;
4-{2-[2-FluotetHE2cphosphendtunyigthanésmionyd)-prenypritio]3 34amino]-3
methexXy Ry 'SyRcﬂnyJO}?iX}qu'JBﬁféﬂﬁ?ﬁe Hegl t%%%i% & ?c%%é&%??é@t&ﬂer

4-[2-(4-Ethanésulfonyl-2 luoro- henylamino)-3-methoxy-pyridin-4-yloxy]-
piperidine- 14%@%@@@31@@@ tﬁﬁ}}?@g{e’p‘i 5, 6~tetrahvdr0 -[1,2bipyridinyl-

5'-ylamino)-3-methoxy-pyridin-4-yloxy]-piperidine-1-carboxylic acid isopropyl
ester,
4-{2-[6-(3-Methanesulfonyl-azetidin- 1 -y1)-2-methyl-pyridin-3-ylamino]-3-
methoxy-pyridin-4-yloxy}-piperidine-i-carboxylic acid isopropyl ester;
4-[3-Ethynyloxy-2-(2-{luoro-4-methanesulfonyl-phenylamino)-pyridin-4-
vloxy]-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[2-Fluore-4-(2-phosphonooxy-ethanesulfonyl)-phenylaminoj-3-
methoxy-pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-[2-(4-Ethanesulfonyl-2-fluoro-phenylamino)-3-methoxy-pyridin-4-yloxy]-
piperidine-i-carboxylic acid sec-butyl ester;
4-{2-[6~(2,3-Dihydroxy-propylamino)-4-methyl-pyridin-3-ylamino]-3-
methoxy-pyridin-4-yioxy}-piperidine- I -carboxylic acid isopropyl ester;
4-£2.16-(2-Hydroxy-ethylsulfanyl-pyridin-3-ylaminoj-3-methoxy-pyridin-4-

vioxy}-piperidine-1-carboxylic acid isopropyl ester;



39.

40.

4- {2-[6-(2,3-Dihydroxy-propylamino)-4-methyl-pyridin-3 -ylamino]-3-
methoxy-pyridin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester;
4-{2-{6-(2-Hydroxy-ethylsulfanyl)-py#@in-3-ylainino]-3-methoxy-pyridin-4
yloxy}-piperidine-I-carboxylic acid isopropyl ester; 136

e s DAt
4-{24f6-inHydroxy-gioxyle 2-maebhyldpyaidins8pytaniinnd:3-methoxy-
pyridin-4-ylgxy}-pipefidine: | ic.acid i QPY. V-
4-{3-Me_th0%‘?%&@Pfé‘%@%é.‘f?fﬁﬁéiipﬁfﬁ*&%ﬁﬁ%%%‘%i%.%?;?graano]-
pyridEA IR RREr A GB BRI A6it RBTBPYiEter;
4-{2(;[6-(3-TIWIIMyfm%qm%)ﬁﬂe?mfwwmﬁew@mimy&meﬂhemamino]-
pyridin-4A:- XY - |_e1r|e|]n S —acrar ())( C%(c:{ iISOl~ s_f[er;
4-{3-%&%%%?{%@?@1&53(}?&%3-pho%% cono%i%‘%%%ﬁ%—’pyridin-3-
ylamino]-pyfidinte-yrbkiirpipermme A by ne B stmreePesesion {3
'Metﬂjé’qmr%@hmﬂt}i@éﬁdﬂnéu Lt@meyildmv@w{@@pia@)@wﬂ,din-4-yloxy] -
piperidine-|- xylic acid isopropyl ester; . e
o R e £ 2l ehonconscmrono Loweidi o
pyridikigddpy}idipéridine-pdembdngiccadicxiseprogybastep,] ester;
4-{2-[6-(2-Hydraame ) 2-matbyl-a)diding 3oy areinel3nn)sthaxy-pytidin .
4-yloxy}-piperidine-1-carboxylic acid isopropyl ester; 4- {

3-MEIRTIS - SRR S SRBSB KL Gxy -ethyl)-pyridin-3-ylamino]-
pyridin-4-yloxg}tpiplridinie-paskgxylieaeitosppopylestiar]-3 -methoxy-
g'{zél,@ﬁ@ﬁ'ﬂﬂ%%}’:%%ﬁxl)fé1EE&%BQEBXQSHI&%M&SW%a]éx?'methoxy

yri |n-4y|oxyﬁ)|peridine-l-carbox c acid isopropyl ester; and 4-{3
-Meth oxy-2:[ 21 methjdeers-sohds w&ﬁ%wﬁw&ylﬁw@hemﬁmwm
pyridiné=yipsgepipesidinesbeabaxylicopripyisapsopyl ester; or a
gg‘rir&i%%“%gg{)&rﬁ&?ggp??gigg'%%ﬁ%ﬁ%%ﬁ%S%LQA’(%%“J.%&%ES%%%Elé%mo]m
(S)-axedje-t2nethamesdiforiytasbaiptip acid isopropyl ester;
nr_ethyl-_pylriqﬂm%azt@%m&xﬁcmewg&c@w#m@%nﬁwl}npisqe:rieliaﬁ?lxgzarlbox
ylic acid.I-cyclopropyl-ethyl ester; or a pharmaceutically acceptable salt,
Lo P R AT DS BT S AP TP RE S o 3 i
(2-Fluoro-44njéthathesyifoilymptieh(l 3#hdsphGrsspropyid])-pyridin-3-ylamino]-
1’2"9%91@%% #D{@H&Héﬂﬂb‘&fﬁ!&%ﬂﬂ:‘?ﬁm%5&%}5‘P¥£@§j;”‘2'y| } - amine; or
a pharmaceuditically acceptable salt, solvate org%orate thereof. 40. The

compound SEESIYTHG 0 LRI 10FAIAR 9 E- colptiforoadristareSulfony -

The compound according to claim 1 that is (S)-4-{6-[6-(2-Methanesulfonyl-ethyl)-2-
methyl-pyridin-3-ylamino]-5-methoxy-pyrimidin-4-yloxy } -piperidine- 1 ~carboxylic
acid i-cyclopropyl-ethyl ester; or a pharmaceutically acceptable salt, solvate or

hydrate thereof.

The compound according to claim 1 that is (2-Fluoro-4-methanesuifonyl-phenyl)-{4-
[1-(5-isopropyi-[1,2,4]oxadiazol-3-yl)-piperidin-4-yloxy]-3-methoxy-pyridin-2-y1} -

amine; or a pharmaceutically acceptable sait, solvate or hydrate thereof,

The compound according to claim 1 that is 4-[6-(2-Fluoro-4-methanesulfonyl-
phenylamino)-5-methoxy-pyrimidin-4-yloxy]}-piperidine-1-carboxylic acid isopropyl

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



phenylamino)-5-methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid
isopropyl ester; or a pharmaceutically acceptable salt, solvate or hydrate
thereof. 137 41. The compound actirding to claim | that is
4-[6-(4-Cyano-2-fluoro-phenylamino)-5
methoxy-pyrimidin-4-yloxy]-piperidine-I-carboxylic acid isopropyl ester; or

Ha pHAFiacenthisr I bR B A Edivats B hydars tHersBre a2 wig->-
competindyaeatrding 40 olaiivpibdhdinis dedB{G3 (2> btyd iaprepthybre?-meathyl-
pyricin: AR SRR iRadpiRgidine - carboxyic
acid 1sopropyl ester; or a pharmaceutica }y acceptable salt, solvate or
hydrate thereof. 43. The compound according to claim 1 that is

42 4-{6-Thc(Methanasstdfend @iy ) -atnethyd-pyridin:Goxy-ethy)-2-methyl-
-ylaming]-5-methoxy-pyrimidin-4-ylaxy} -piperidine- |. -carboxylic acid .
o AP e R e B R S T it
theresfrgny Phercomnpbamehaecorting teptiblipsatibelyige or hydrate thereof.
4-{2-[6-(2-Methanesulfonyl-ethyl)-2-
methyl-pyridin-3-ylamino]-3-methoxy-pyridin-4-yloxy}-piperi dine- |

SR AT R SR e S
solvatetior-pydrite’ thiereioh] 45mThexggmpoidid agtosdipgpto dtaiitchithayis
4'[6'5%3%‘?69%[%@{93&1Qﬂmﬁﬁgyéi%baaly acceptable salt, solvate or hvdrate thereof.
methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-4-yloxy]-piperidine-I-carbox
ylic acid isopropyl ester; or a pharmaceutically acceptable salt, solvate or

44hydrate theieoeh dacdidmgampoundiaceordingoochadhab teaifdgyl-cthyl)-2-
4-{6- Ge-téz-ll_' griﬁ(— -—efzggﬂ( :g’:rnme%Q I-— vridin-4-yloxy}-piperidine-1-carboxylic acid
pyridlln- Yyl mlnoés‘/-met xy-pynm?d?n- -ylo l}-ﬁf}é’rﬂfﬁne-f carboxylic
acid 118Bitbyitesters shapisaritabe aticeaish Ecwdiptabricsalbydsiirtieise!.
hydrate thereof. 47. The compound according to claim 1 that is
4-[6-(6-Methanesulfonyl-2-methyl- . .

S oy RO R TRLTR S S ed{ o RSB i
acid nistptopyldester]oriacphianibeeutivaiydacdeptable salidvolatetorylic
hydraigs el 48eA RhaMAcRUEGal COMRESINRNFORRHEING RLIGRShABS:
compound according to any one of claims | to 47 and a pharmaceutically
acceptable carrier. 49. A method of producing a pharmaceutical

46compasitienpoondprisindjredmikiing athleast - Ghes ¢OrApduwng-abcording ddyl-
any QUARSlolma 4 13 4ARd A RRmACSHICal AGERRIARIFEAIIEL.RP:

Use of a conipoundaccording to any one’of claims 1 to 47 in
mandifRREANE STA: PhadeamsATTEH thactrombieritiofrd i patseareizrsar
disorder. 138 51. Use of a compound according to any one of claims | to

47 in.the manufacture of a. medicament for, tment of type |
et it et gt Sl e e
resistariés-hypergiycemhdpetipidenia oxpganpiyifoeridenigylic acid
hypejchealgstesrietiia pHyshRid i, Ak SYMHRME: Xolvate or hydrate thereof,

48. A pharmaceutical composition comprising at least one compound according to any

one of claims 1 to 47 and 2 pharmaceutically acceptable carrier.

49, A method of producing a pharmaceutical composition comprising admixing at least
one compound according to any one of claims 1 to 47 and a pharmaceutically

acceptable carrier,

50. Use of a compound according to any one of claims 1 {o 47 in the manufacture of a

medicament for the treatment of a metabolic-related disorder.



52. Use of a compound according to any one of claims 1 to 47 in the
manufacture of a medicament for the treatment of type 11 diabetes. 53.
Use of a compound according to any®ne of claims 1 to 47 in the
manufacture of a medicament for the treatment to decrease food intake in
an individual. 54. Use of a compound according to any one of claims 1 to
47 in the manufacture of a medicament for the treatment to induce satiety
51in arVmdividuekpd®diseoofiggcormpeundiattording 46 anthoneafclaimstla
10 410 Meny e heaALA e SamEnLIGL e R HAGGORL Oh Ol

decrease weight gain in an individual. 56. A compound according to any
one BICHITHs "PHO TSRS eMPE HhERTIY BIRFEMtItRME- BY PREr iAo
animabbaedy dyeibenapyd blpidaompauntioaccirding to any one of claims |
to 47 in the manufacture of a medicament for the treatment of a
metabolic-related disorder of the human or animal body by therapy. 58. A
52 competiptracemiingas ARV Ot nr esiphs!aing A Tofbr (isBdrrantiatheriobr
treatmaniaebiyRe heiheies: irpgtlidabates, inadequate glucose
tolerance, insulin resistance, hyperglycemia, hyperlipidemia,
hypertriglyceridemia, hypercholesterolemia, dyslipidemia, or syndrome X.
5359. Ajgorhipoompoacderdingte tanysore of draimgd 1oté747 thermuse frvtare of a
methpdiRf eatmeant t@a%ﬁt%&a@@@ﬁ&%é&ﬁm&@ﬂ{@Q%%%ﬁﬂw body b)_/
therapy. 60. A compound according to any one of claims 1 to 47 for use in
a method of treatment to decrease food intake in an individual. 139 61. A
54compiseintiaacagrding daadingneaof ctainisidite: 4 fofdr ustdmanatethoddfa

”eatﬁﬁk%@émk%ﬂp%‘ﬂ?&%ﬁﬁ%&(‘r@&&ﬁ]@é‘@ﬂ%@ (‘jilq%m A&Qmpgund according to

any one of claims Ito 47 for use in a method of treatment to control weight
gain of an individual. 63. A composition comprising: (a) an inhibitor of

s5dipeptidylrpephigasei M QB Y ingkdd(b) dagampeund:salested fame of a
com ognds of Fort@ula Q,%g and @h%§§éeutical% acceptable sa

I
RN ; idyal
solvates, and hydrates thereot: ETRY NRRRER 2" P8 Ra
R3 (la) wherein:
56, A compound according to any one of ¢laims 1 to 47 for use in a method of treatment

of the human or animal body by therapy.

57. A compound according to any one of claims 1 to 47 in the manufacture of a
medicament for the treatiment of a metabolic-related disorder of the human or animal

body by therapy.

58. A compound according to any one of claims 1 to 47 for use in a method of treatment
of type [ diabetes, type II diabetes, inadequate glucose tolerance, insulin resistance,
hyperglycemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia,

dvslipidemia, or syndrome X,

39, A compound according to any one of claims 1 to 47 for use in a method of treatment

of type Il diabetes of the human or animal body by therapy.

60. A compound according to any one of claims 1 to 47 for use in a method of treatment

to decrease food intake in an individual.



X'is N or CR8 wherein R8 is H or halogen; Y is NH or O; ZisCHorN; R, is
carbo-C_6-alkoxy, oxadiazolyl, or pyrimidinyl, wherein said
carbo-C_6-alkoxy, oxadiazolyl, and!pyrimidinyl are each optionally
substituted with | or 2 substituents selected independently from: C.4 alkyl,
CJ-4,alkoxy, and C3,5 cycloalkyl; is H.or alkyl; R3 is,C4 alkox

61 G T Py AR SR R Tt ot B o et
alkylte@dgosikafieyy, inmd hdlvged; either: R5 is selected from: C.4
acylsulfonamide, C.4 alkoxy, C.4 alkyl, C1.4 alkylamino, C.4 alkylsulfonyl,
C14 4 alkyhhiq, cyano, heterocyclyl, di-C1.4-dialkylamjno, ar}d

62sulfgh SRR IWAETRI I 11 A Ak G ‘U RIS IE ARSI TR
alkylsultonyl vCidhtalkvltHien tid@kidialkylamino, and heterocyclyl are
each optionally substituted with 1 or 2 substituents selected independently
from: 140 C%4 alkynyl, C14 alkoxy, C-4 alkylcarboxamide, Cl-4

63-alky A TEHYFI 23 SSTEDERREkyI, C3 5 cycloalkyloxy,
di-Cl4-alkpicsthotaipigeidnysiiaiddsand Dprosphendoxy, wherein said Cl-4
alkylgarboxamide is optionally substituted with h xyl, or: RS Is.a group
o P T R Pae B LN e B SR A
indepestiehigydis1sopagisgandrhydrares theyeof and “t" is 0 or 1; R6 is H or
halogen; and R7 is H or @4 alkyl. 64. A compgsition according to claim

63, wherein X is N. R, A R7 NP X /@/R?
| 1
Z
A
R4 Ra

(Ia)

wherein:
X is N or CRy wherein Rg is H or halogen;
Y is NHor Q;
ZisCHorN;
R, is carbo-C; s-alkoxy, oxadiazolyl, or pyrimidinyl,
wherein said carbo-C,g-alkoxy, oxadiazolyl, and pyrimidinyl are each
optionally substituted with 1 or 2 substituents selected independently from: C,_; alkyl,
Cy.4 alkoxy, and C;_5 cycloalkyl;
Ryis Hor Cyy alkyl;
R; is Cy4 alkoxy, O-Csg-alkynyl, or hydroxyl;
Ry is selected from: H, Cy_; alkoxy, C;4 alkyl, C, alkynyl, and halogen;
either:
Rs Is selected from:
Ci.4 acylsulfonamide, Cy4 alkoxy, C4 alkyl, C,.4 alkylamino,
C,.; alkylsulfonyl, C..4 alkylthio, cyano, heterocyclyl, di-C,.4-dialkylamino, and
sulfonamide,
wherein said C,4 alkoxy, Cy4 alkyl, Cy4 alkylamino, C,4 alkylsulfonyl, Ci4
alkylthio, di-C|.,~dialkylamino, and heterocyclyl are each optionally substituted with

1 or 2 substituents selected independently from:



65. A composition according to claim 63 or 64, wherein Y is NH. 66. A
composition according to claim 63 or 64, wherein Y is O. 67. A
composition according to any one dffélaims 63 to 66, wherein Z is CH. 68.
A composition according to any one of claims 63 to 66, wherein Z is N.

69. A compgsition according to any one, of claims,63.to wherein Rl is
carino-C15 R SRt S St AR e S G o,
compositislrakdofding tbaliylone GfClakiy 83 o8 deheidivr A, 48d
selegigd fiihoxE(O)OCH,CH3, C(O)OCH(CH3)2,
C(O)OCH(CHS3)(CH2CH3), C(O)OCH2-cyclopropyl, and ,
C(0)OCH(CEFAS R brogyy Pt %%H?ﬁ&gﬁfb?‘i‘%%/’c%&bdm&% iy ideosys
claines: 63 to 68, wherein R, is oxadiazolyl optionally substituted with one
CI-4]%III<§/£%FQWO%]Z%.(ﬁJpomposition according to any one of claims 63
to 68, wherein Ri is pyrimidinyl optionally substituted with one C14 alkoxy
group. 73. A composition accordin any one of claims 63 to 72, wherein

R2 is H. 74. A composition accorfirlg tb any one of claims 63 to 73,
wherein R3 is Ca alkoxy. N Kt cording to any one of
claims 63 to 73, wherein R3 is®CH3 or ©CH,CH3. 76. A composition

according to any one of claims 63 t645, wherein R. is selected from: H,
OCH3, <53, CH2CH3, F, Cl, and C--CH. 77. A composition according to
any one of claims 63 to 76, wherein R5 is selected from: OCH2CH2CHS3,
OCH2CH,CE20N, 8O @852 irsensrseylichs; °RiiicH2cH,0H,
cyano, CH2€H2Q) CH32:GHRCH20H, CH2CH2CH(CH3)OH,
CH2CH20RO)(PH)2, S(O)2NHC(O)CH2CH3, CH2CH20-cyclopropyl,
NHCH2CH,OCH3, OCH2CH2S(0)2CH3, NHCH,CFI(CH3)OH,
CH2BHsEH2 Otz d@H2CH, OP(0)(OH)2, NHCI-12CH(CH3)S(0)2CHS3,
N(CH3)CH £ H(C18)S(0)2CH3, 3-methanesulfonyl-pyrrolidin-1-yl,
3-methanesulfonyl-piperidin-1-yl, CH2C(O)N(CH3)2,
3-methanesulfonyl-azetidin- I- yl, CH2C(O)NHCH2CH90OH, SCH2CH20H,

64S(0)2CHROHXD R{Q)(DE1P 18R CHeGMIX NINCH2CH(OH)CH20H,
S(0O)2CH,CH20H, OCFI2CH20P(0O)(OH)2, OCH,CH2CH20P(0)(0OH)2,
and S(O)2NH2. 78. A composition_according to any one of claims 63 to

6576, v&?h%?lélﬁlf’ﬁtg’ﬂsag%cl%%f@d% HiY %é‘r%@‘ﬂ’f&?ﬁ%ﬁl‘%e@zom,
CH,CH2S(0)2CH3, NHCH2CH20H, cyan, CH2CH20H,

66, CHAGH(GHRION. B CHRARONEHIA HOINHC(0)CH2CHS,
CH2CH,CH20H, S(0)2CH,CH3, NHCH,CH(OH)CH20H, amino,
NHCH2CH3, NHCH(CH3)2, and NHCH(CH3)CH,CH3.

67. A composition according to any one of claims 63 to 66, wherein Z is CH.
63. A composition according to any one of claims 63 to 66, wherein Z is N.
69. A composition according to any one of claims 63 to 68, wherein R, is

carbo-.Cl,ﬁ-aikoxy optionally substituted with Cs_; cvcloalkyl.

70. A composition according to any one of claims 63 to 68, wherein R, is selected from:
C(OYOCH,CH;, C(OYOCH(CHs)a, CCOYOCH(CH3)(CHCHs),
C{OYOCH;-cvelopropyl, and C{OYOCH(CHs Xcycelopropyl).

71, A composition according to any one of claims 63 to 68, wherein R, is

oxadiazolyl optionally substituted with one C,_4 alkyl group.



79. A composition according to any one of claims 63 to 78, wherein R6 is
H. 80. A composition according to giy one of claims 63 to 79, wherein R2
is H. 142 81. A composition according to claim 63, wherein the compound
is selected from compounds having Formula (lla) and pharmaceutically

72. acceqota;laigosai&ﬁ Sodvéitespand ohydfatemtiereofsRGRANRSE R7 N ANIR]
NYO R4

II erei | po -Ct-6-alkoxy
optu% sl‘%} S tute\gp ith ?2 ggcycfoa'fk(y%“4 ¢ I—Ig %HB R3is C1
alkoxy; R h is selected from: H, OCH3, CH3, CH,CH3, F,and C]; R5is

73 .Seleated:fiRrki R edda @i hld; QEH GAIRCHROMD, SUPRLKI3s H.
CH2CH,S(0)2CH3, NHCH)CH20H, cyano, ClII2CH20CH3, CH,CH20H,

CH,CH2CH(CH3)OH, CH2CH20P(0O)(OH)2, S(O)2NHC(O)CH2CH3,
74.CH2€ H@ssitciopropyin NHEBH-GHZOGH3 6 DC FR GH28IB)ACHI3 alkoxy.

NHCH2CH(CH3)OH, CH2CH2CH20H, CH2CH2CH-OP(O)(OH)2,

NHCH2CH(CH3)S(0)2CH3, N(CH3 CH,CH(CH3)S(0)2CH3,

75 3. mMARBEHHORIRIEAA yPe 8 ﬁ}a*maﬁ QimyRsseRuin A or
CH2C(D)NKI:H3)2, 3-methanesulfonyl-azetidin-I- y1,
CH2C(O)NHCH2CH20H, SCH2CH20H, S(0)2CH2CH20P(0O)(0OH)2,
S(0)2CH2CH3, NHCH2CH(OH)CH20FI, S(0)2CH2CHZ20H,

76 OCHE CITPOB RO HENRO T B0 GHY D SRR S IO NI iR
is H gr frandiR7dspidir €/3. 84.cAcamposition according to claim 63,
wherein the compound is selected from compounds having Formula (lle)
and pharmaceutically acceptable salts, solvates, and hydrates thereof:

77R6 R2cRipRitiph RicatdifR40RBy one of claims 63 to 76, wherein Rs is selected from:

OCH,CH,CH;, OCH,CH,CH,OH, S(O),CH;, CH,CH,S8(0),CH,,
NHCH,CH,0H, cyano, CH,CH,OCHj;, CH,CH,OH, CH,CH,CH(CH;)OH,
CH,CH,OP(O)OH),, S(ORNHC(O)CH,CH;, CH,CH,O-cyclopropyl,
NHCH,CH,OCH;, OCH,CH,S(0),CH;, NHCH,CH(CH;)OH, CH,CH,CH,0OH,
CH;CH,CH,OP(O)OH),, NHCH,CH(CH;)S(O),CH;,
N(CH3)CH,CH(CH;)S(O0),CHs, 3-methanesulfonyl-pyrrolidin-1-yl,
3-methanesulfonyl-piperidin-1-y1, CHC{O)N(CHj;),, 3-methanesulfonyl-azetidin-1-
yl, CH,C(ONHCH,CH,0H, SCH,CH,0H, S(0),CH,CH,OP(O)} OH),,
5(0),CH,CH;, NHCH,CH(OH)CH,OH, $(0),CH,CH,OH, OCH,CH,OP(O)}OH),,
OCH,CH,CH,0P(O)}OH),, and S(O):NH,.

78. A composition according to any one of claims 63 to 76, wherein Rs is selected from:
OCH,CH,CH,0H, S(0O),CH;, CH,CH,S(0),CH;, NHCH,CH,;OH, cyano,
CH,CH,OH, CH,CH;CH(CH;)OH, CH,CH,OP(O)}OH)z, S(O)NHC(O)CH,CH;,
CH,CH,CH,0H, S(0),CH,CH;, NHCH,CH(OH)CH,OH, amino, NHCH,CH;,
NHCH(CH;),, and NHCH(CH;)CH,CHa.

79. A composition according to any one of claims 63 to 78, wherein Ry 1s H.

80, A composition according to any one of claims 63 to 79, wherein R; is H.



81

82.

(lle) 143 wherein: Rl is carbo-C-6-alkoxy optionally substituted with C3_5
cycloalkyl; R2is H or CH3; R3 is C-4 alkoxy; R4 is selected from: H,
OCHS3, CH3, CH2CHS3, F, and CI; R&is selected from: OCH2CH2CH3,
OCH2CFI2CH20H, S(0)2CH3, CH2CH,S(0)2CH3, NHCH2CH20H,
cyano, CH2CH70OCH3, CH2CH,OH, CH,CH2CH(CH3)OH,

CH2E BRSSO SRHRIO YRS B S, CeRpE Loy,

NHCGH2 20 GHBeOGHRIE HES () 2643 a M HICHE G ¢Et3) @i, solvates, and
CH2CH2GH,QH, » CH2CH2CH20P(0)(OH)2, NHCH2CH(CH3)S(0)2CHS3,
N(C}%%HZCH%CHB)S(OZCHB, 3-methanesulfonyl-pyrrolidin-I-yl,
3-methanesulfonyl-piperidifi-1-yl, CH2C(O)N(CH3),,

j H, SCH2CH,OH,

3-methanesulfonyl-agetigilAt7 GHT({E)NH
S(O)ZCHZCH,OP(O)( S(O)RCHIJCHS3, 2CH(OH)CH20H,
S(0)2CH2CH20H, OCH2CH @5@@% , 2CH2CH20P(0O)(0OH)2,
and S(O)2NH2; R6 is H orF; and Rd,is H or CH3. 83. A composition
according to claim 63, wherein thelgc?%mound is selected from
compounds having Formula (lie) a harmaceutically acceptable salts,
solvategeand hydrates thereof: R6 R2 R5 R7 NAN AN~Ri N~ INO H R4
R3 {e)\whgrein: Rl is carbo-Cl.6-alkoxy optionally substituted with C3_5
cycloalkyl; R2is H or CH3; R3 is C14 alkoxy; R4 is selected from: H,

OCHS, EEz ey P P R DTl R ek H2CH,
OCHRG@H2@H2RH, S(0)>CH3, CH,CH2S(0)2CH3,

Rs 15 €y alkoxy;
R, is selected from: H, OCH;, CH;, CH,CH;, F, and Cl;
R; is selected from:

OCH,CH,CH;, OCH,CH:CH,0H, $(0),CHa, CH,CH,S(O),CH;,
NHCH,CH,OH, cyano, CH,CH,OCH;, CH,CH,OH, CH>CH,CH(CH3)OH,
CH;CH,OP{OKOHY,, S(ORNHC(OYCH,CH;, CH;CH,O-cyclopropyl,
NHCH,;CH,0CH;, OCH,CH,S(0),CH;, NHCH,CH(CH;)OH, CH,CH,CH,OH,
CH,CH;CH,OP(O)}OH),, NHCH,CH(CH;)S(O)CH:,
N{CH:)CH,CH(CH:)S(0),CIH;, 3-methanesulfonyl-pvirolidin-1-yl,

3-methanesulfonyl-piperidin-1-yl, CH,C{O)N(CHs)., 3-methanesulfonyl-azetidin-1-
yl, CH,C(ONHCH,CH,OH, SCH,CH,OH, S(O),CH,CH,OP(O) OH),,

SOy, CH,CH;, NHCH;CH(OH)YCH,OH, S(0),CH,CH,OH, OCH,CH,OP(O)OCH),,
OCH,CH,CH,OP(O)(OH),, and S(O),NH,;

Rsis Hor F; and

R, is H or CHs.

A composition according to claim 63, wherein the compound is selected from
compounds having Formula (Ile) and pharmaceutically acceptable salts, solvates, and

hydrates thereof:



83.

NHCH,CH,OH, cyano, CH,CH20CH3, CH2CH20H,
CH2CH2CH(CH3)OH, CH2CH,OP(0)(OH)2, S(0)2NHC(O)CH2CHS3,
CH2CH20-cyclopropyl, 144 NHCFIZCH20CH3, OCH2CH2S(0)2CH3,
NHCH,CH(CH3)OH, CH2CH2CH,OH, CH2CH2CH20P(0)(OH)2,
NHCH2CH(CH3)S(0)2CH3, N(CH3)CH2CH(CH3)S(0)2CH3,
3-méWEREsulfonyl-pyrrolidin-l-yl, 3-methanesulfonyl-piperidin-1-yl,
CHZK (©3MtCH3) 21 Bayatiianedy fanyikeabtidind. ytycloalkyl;
CH2C(Q)NHEH2CH20H, SCH2CH20H, S(0)2CH2CH10P(0)(OH)2,
S(0)ZCH2CH3, NHCH2CH(OH)CH20H, S(0)2CH2CH20H,

ocHe 20BN 0H)2, OCH2CH2CH,OP(0)(OH)2, and S(O)2NH,; R6
is H Ry ik s@adeRYois: HLODCGHIT 84 ONcampsitidalaccording to claim 63,
Wheigin th ctompound Is selected from compounds having Formula (He)

and pﬁgrﬁﬁg%:gutlggﬁy acceptable salts, solvates, and hydrates thereof:

R6 R2 R6 RZNORAN- RENCHGE: AP PR e e Rlis
gﬂgﬂmmﬂ@?@9@@&&%@@{49@%@%@@%@%&3@@@%39fF
; ; I ; , , , Py
o EE B R ot b6 gy st
CH2EH2%O)ZEHB, NHEHCH QEHeydhol . CHACHOH CH,CH,CH,OH,

CH, GHZGH(EH) el 2@k l(@;;@@ {)2NHC(O)CH,CHS3,
CH,CH,CH20H, $S(0)2CH,CH3, NHCH2C 8OH)CH2QH and S(O)2NH2;

R6 i B GP E A R UG e Pr .e§5"‘.‘1ﬁ§‘88‘fﬂ}gd§iff8ﬁdéf€ééf]ding to claim
63, Wheedimthe boppiuridiis selatid (HuCeom pauntlsihaling Formidiie 1 -
(Ho) and pepsRaseHICAIN R SRR R Ro SRR Brfiates
S(0%CH,CH;, NHCH,CH(OH)CH,OH, S(0),CH,CH,0H, OCH,CH,OP(O)OH),,
OCH,CH,CH,OP(O)YOH),, and S(O)NH;;
Rgis Hor F; and

R7 isHor CH%

A composition according to claim 63, wherein the compound is selected from
compounds having Formuia (Ile) and pharmaceutically acceptable salts, solvates, and

hydrates thereof:

Rg Rs
Re A R7 2y /@,&
N PN
Rs 4 R3
(Tle)

wherein:
R; is carbo-Ci4-alkoxy optionally substituted with Cs_s cycloalkyl;
R is H or CH;;
Ry is Cy4 alkoxy;
Ry is setected from: H, OCH;, CH;, CH,CH;, F, and Cl;
R; is selected from:
OCH,CH,CH;, OCH;CH,CH,OH, S{O),CH;, CH,CH;S(0)CH;,
NHCH,CH,OH, cyano, CH,CH,OCH;, CH,CH,OH, CH,CH,CH(CH;)OH,
CH;CH,OP(O) OH),, S(O),NHC(O)CH,CH;, CH,CH,O-cyclopropyl,



84.

85.

R6 R2R5R7NN~Ri N~INIOH R4 R3 (Hg) wherein: R1 is
carbo-Cl_6-alkoxy optionally substituted with C3.5 cycloalkyl; R, is H or
CH3; R3 is Cl-4 alkoxy; R4 is select®d from: H, OCH3, CH3, CH2CH3, F,
and CI; R5is selected from: OCH2CH2CH3, OCH2CH2CH20H,

S(O 13 ( | ; : 3,
S e T
S(OfZNHBIOERSCIP3De NHEHAH VLB NHCH2CH20CHS3,
OCHICH,F(D)CEIS, NHTHEC BRI SHIS HARM20H,

CH2CH2CH2QP(0)(OH H O)2CH3 -
PR I e ot ans oy poeidin- L
3-methaHeSEHOMIBiEEHAT- 3G CHOEOYRKE HE)H,0P(O) O,
3-metogresdionyazelicindnyGibbd O O pGHBRUROH,,
S(0O)2CH CHZIZ%F;_%O%SOH 2, S(Og%ZCﬂZ.CH& NHCH2CH(OH)CH20H,
(OB (OB ASEIB)IEH)2, OCH,CH2CH20P(0)(0H)2,
and &(O)2nHR2a#RI6 is H or F; and R7 is H or CH3. 86. A composition
accqyding g glgim 63, wherein the compound is selected from the
following compounds and pharmaceutically acceptable salts, solvates,
and hydrates thereof:
4-[6Ad-Mpithanasidiomyhnreihoxy-phenidainino)bune thetyepyrirmidin-4-
yloxy]-piperidine-l-carboxyli id isopropyl ester:

oAy BN e DRI G0 srssprsple sl s, and
pyrirhidrates-fieiRt:piperidine-I-carboxylic acid isopropyl ester;
4-{6-[6-(2-Methanesulfon{@sethyl)-2-methyl-pyrign-3-ylamino]-5-methoxy-
pyrimidin-4-yloxy}-mgerigine-I-earbgxylic acid cyg[@gropyl-ethyl ester;
4-[6-(2-Fluoro-4-metha esu|onyl- herf‘lami 0)-3¥methoxy-pyrimidin-4-
yloxy]-piperidine-I-carbbxylicagj 4146

p2)

(Ile)
wherein:
R, is carbo-Cs-alkoxy optionally substituted with Ci< cycloalkyl;
R, is H or CH; |
R; 15 Cy.4 alkoxy;
R, is selected from: H, OCH,, CH,, CH,CH3, F, and Cl;
Rs 1s selected from:

OCH,CH,CH,0H, 8{0)%CH;, CH,CH,5(0),CH;, NHCH,CH,OH, cyano,
CH,CH;OH, CH,CH,CH(CH3YOH, CH,CHOP(OYOH),, S(ORNHC(OYCH,CH,,
CH,CH,CH;OH, S(O)QCHQCH:;, NHCH;CH(OH)}CH,OH, and ${O),NH;;

Rs is H or F; and
Rsis H or CHs.

A composition according to claim 63, wherein the compound is selected from
compounds having Formula (Ikg) and pharmaceutically acceptable salts, solvates, and

hydrates thereof:



86.

4-[6-(4-Cyan-2-fluoro-phenylamino)-5-methoxy-pyrimidin-4-yloxy]
piperidine-1-carboxylic acid isopropy! ester; :
4-{6-[6-(2-Hydroxy-ethyl)-2-methyl-pridin-3-ylarnino]-5-methoxy-
pyrimidin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester;
4-{6-[6-(2MethanesuIfon%ﬁethyl)-z-methyl-pyrig<i2n-3-ylamino]-5-methoxy-
pyrimidin-4-yloxy}-pjperid ne-lF-EcarboxyIic acid jsopropy! ester;
4-{5-Methoxy-6-[6-(2- “éthyfarmino)- tayl-pyridin-3-ylamino]
pyrimidin-4-yloxy}-pipegidingsl-carhgx acj@ﬁropyl ester;
4-{6-[6-(2-Methanesu]fon I-ettﬁxy)- -me@hyl-pyridin-3-ylamino]-5-
methoxy-pyrimidin-4-ylox§}-piperidif&-I-carboxylic acid isopropyl ester; 4-
{6-[6-(2-Hydroxy-propyIamino)-Z-meE }pyridin-S-yIamino]-5-methoxy-
pyrimidin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester;

4-{6 B[ Hydroxy-propyl)-2-methyl-pyridin-3-ylamino]-5-methoxy
pyrimidineAbplaxylapiperiditienkitasbbsilic dsith soprgpihister; 4-{
5-M§{t2h?>§y6§- -3methy|-6-(3-phosphonooxy-propyl)-pyridin-3-y|amino]-
pyrhnldln-4-y oxy}-piperidine-I-carboxylic acid isopropy! ester;
4-{6H6ifs-Malkaresulfonyl-ethylamino)-2-methoxy-pyridin-3-ylamino]-5
metigXy spyeit diond-MlaxyHpiperidineditarbaxylic;acid isopropyl ester;
4-{6-E£6;§25-€l1\élcetg3 0es_ulfonyl-propylamino)-2-methyl-pyridin-\’:’»-ylamino]-5-
methoxy-pyrimi uf-l}l-yloxy}-pipeidine-l-carboxylic acid isopropy! ester;
4-[6-(6-DindethiacHobiin Gdmdihiyd-B-mdt (P peitint FEBGta My B-methoxy-
pyrimidinrdeyiool-gingsidineckcatioxylis, apigisoprapyl esttii, ol
4-(6-{2-Fluoro-4-[(2-hydroxy-eth Icarbamoylgmeth I]-phenylamino}-S
et BT S P el s Ear bR N AR CBR Ry ester
4-{6-f6H M etqE s Qlfdiletamih o CHINHBSHaO GHD, OB T oxOH,
pyf"&ﬁlﬁpﬁ@@'ﬁ%%%ﬁﬁ!wa@@% £j9ldgepropyl ester;

4-{6%2-Flubro-4- droxy-ethylsultanyf)-phénylamino]-5-methoxy-
pyrinidiRsdyld:d{ dipfidiret:carbahomes diaisapropyinebdr;
4-{64 Gn2hdnBAgdRaXppraRyiam] 00} 2constinyitpy ndireBaytanioe]-azetidin- 1-
methoxy:-pyrimidin-4- -piperidinesl ic-acid | ester; 4- {
o 1o s o g oy <"

r 1y 2
pyrimiEth A yidley NpipEriaiHEN L Kaa )y it acid i din'e Py Pediey H-OP(O) OH)
4-{S-vgthoxy=eri@pastoyho-{2dsiosphanooxy-etboxy)-pyridin-3-ylamino]

pyri idjn-4-¥g)_>§/r}d-piperidine-I-carboxyIic acid isopropy! ester;
4-{6- fféil-?y FOXy-propoxy)-2-methyl-pyridin-3-ylamino]-5-methoxy-

pyrinBiginEieyI6Ry}-piperidine-I-carboxylic acid isopropyl ester; and

A composition according to claim 63, wherein the compound is selected from the
following compounds and pharmaceutically acceptable salts, solvates, and hydrates
thereof:
4-[6-(4-Methanesulfonyl-2-methoxy-phenylamino)-5-methoxy-pyrimidin-4-
yloxy]-piperidine-1-carboxylic acid isopropyl ester;
4-{5-Methoxy-6-]6-(2-methoxy-ethyl}-2-methyl-pyridin-3-ylamino]-
pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-16-16-(2-Methanesulfonyl-ethyl)-2-methyl-pyridin-3-yiamino]-5-methoxy-
pyrimidin-4-yloxy} -piperidine-1-carboxylic acid 1-cyclopropyl-ethyl ester;
4-16-(2-Fluoro-4-methanesulfonyl-phenylamino)-5-methoxy-pyrimidin-4-

viloxyi-piperidine-1-carboxylic acid isopropyl ester;



147 4-{5-Methoxy-6-[2-methyl-6-(3-phosphonooxy-propoxy)-pyridin-3
ylarnino]-pyrimidin-4-yloxy}-piperidine-I-carboxylic acid isopropyl ester. 87.
A composition according to claim 63{wherein the compound is selected
from the following compounds and pharmaceutically acceptable salts,
solvates, a CL tes reof:
4-[2-(2- Fluogr g% %“ooiy‘p e T T AN e
plpen@m@heérb@whﬁla@l@ds@mopyl @@trer
4-{2-[2- Fluqrws%%zmrgapasa[o %mbl-pnﬁwmmﬂ. -3: ?‘ﬁm{lﬁbﬁﬁmﬁé&y-

ic acid

yloxy}-piperi dine-I-car isopropyl ester;

|uor&sﬁlwdfmérﬁoz%@taaﬁaﬂgdWGFRﬂXesH%ﬁWd%ﬂwYéeﬁfﬁéthoxy-
yr|d|n -4- yI@Xﬁ}{@p@Nﬁmh%b@ﬁﬁd@@&-yﬁqB@dnsmpmwﬁesﬁey afrdnol-5-methoxy-

2-Ehvk ﬁn(zfmﬁga@@g%fggx' i pbenMRmnRl R methoxy-

pyrl -4-yloxy}-2 Iperidine carboxy IC aci ropy ester,;
4-{5-Fluorodot M ehnyren-@esiyyso-rHBtRMIB IR S iR 3y lamino]-
meth@’i‘h{nwlﬁidipﬁ’yjqﬁﬁﬁhﬂiﬂﬁfﬂdﬂa%@@imh&b@@@ﬁ@@mpyl ester; 4-

(e Fuoro g methancalpelykprenyemngl Hneliog;

pyridin-4- on erl Ine- car oxylic |d |so Ies

4- {24E@@XHWmWJetﬁw@wh@)pzrmmthﬂ&j’h@@tréﬁﬂmpﬂ-m@thoxy

pyridin-4- yl!@)({)é}‘[@l?ﬁfrl?H?@xk%@?%)&liﬁ@@%é@?[%ﬁhﬁﬁﬁeﬁmmo} 5-methoxy-
4-[2-(4-Cy (?no -2-fluoro-phenylaming)-3-methoxy- p (iiln -4-yloxy]-

p.peﬁaﬁwa EARGYI PRE) %%br%ﬂ;sgwét%?md ROpHOpY! oser
4-[2-(2-Chlros4ésiaiyshenytaoiyip}-Bwrothoyqdipyidimunylekyjethoxy-

plpe r r “d isopr -
?gﬁ%%?hi%iu %ﬁ*ﬁ‘d@?%;%"?n%?‘%d R eingl 3
W

methoxy pyHeRm P RRyS-pipRFitte-(:aks i@%f@id’ﬁg@d?&[yﬂ sfsylamino)-
4- {2ﬁ@rﬁﬂrMem:ﬂaes}uHmeﬁamylwbm@mwcwtsdmosyylam]mo] -3-methoxy-
pyridin-4- yI ne- |- c yI cid iso ro I)((—:-ste g inol5-
{2-[6-(2-Hy rbx %ewf\fj ?rl}?é Oln )fy“{)c i m? minoJ- § %g%ﬁ((ﬁ(pr{/ O] d
4- y|da%yahpffpjewm@Jp&avﬂf@%}h@wé%obﬁe%w%@md isopropyl ester;
4-{2-[6-(3- FwdsqzsxzbMwaa%@gmth@xmyﬂdm&ymwl ByMBAmino]-3-

pyridin Io ne: I-carbox I|c |, ester;
R e e e YR,
yloxy}- p|peﬁdi@é6+ibambx§¢hcbaw]3@§m;%fh@:§hek pyﬂdm -3- yiamino} 5-methoxy-
4-{3-Ethn [ rdluerayds (&ﬁéﬂ%ﬂ%@i}@@%@t@&&@@%&@mmo] pyridin-4-

yloxy}- plperldlne I-carboxylic acid isopropyl este
4-(6-12-Fluoro-4-[(2-hydroxy-ethy carbamoyi) -methyl]-phenylamino}-5-

methoxy-pyrimidin-4-yloxy)-piperidine-1-carboxylic acid isopropyl ester;
4-16-{6-(2-Methanesulfonyl-ethylamino -pyridin-3-ylamino{-5-methoxy-
pyrimidin-4-yloxy} -piperidine- I -carboxylic acid isopropyl ester;
4-{6-[2-Fluoro-4-(2-hydroxy-ethylsulfanyl)-phenylamino]-5-methoxy-
pyrimidin-4-yloxy }-piperidine- 1 -carboxylic acid isopropyl ester;
4-{6-[6-(2,3-Dihiydroxy-propylamino)-2-methyl-pyridin-3-ylamino]-5-
methoxy-pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{6-[6-{2-Hydroxy-ethoxy)-2-methyl-pyridin-3-ylamino]-5-methoxy-
pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{5-Methoxy-6-{2-methyl-6-(2-phosphonooxy-ethoxy}-pyridin-3-ylamino]-
pyrimidin-4-vloxy}-piperidine- 1 -carboxylic acid isopropyl ester;
4-16-[6-(3-Hydroxy-propoxy)-2-methyi-pyridin-3-ylamino]-5-methoxy-

pyrimidin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester; and



148 4-[3-Methoxy-2-(2-methoxy-4-prop ionyl sul famoyl-phenylam i
no)-pyridin-4 yloxy]-piperidine-1-carboxylic acid isopropyl ester;
4-[2-(2,5-Difluoro-4-propoxy-phenyl&hino)-3-methoxy-pyridin-4-yloxy]-
piperidine-I-carboxylic acid isopropyl ester

(2-Fluoro- 4 esulfo yI he iISopro 1 ,2,4]oxadjazol-3-
yl)- plperldln %U[a{’ E ho%]? ppygﬁ I&ﬁ ey E%pLxﬁ blr -
(2-de@r@n4}mm@@he§wﬂony} -piveriging3- méfmmb,&a@i[‘ﬂ»@mmwr
pyrimidin -2-yl)-piperidin-4-yloxy]-pyridin-2-yl}-amine; 4-{

2 [6-(2-Cyclopropoxy-ethyl)-2-methyl-pyridin-3-ylamino]-3-methoxy

87 pyrich BRI LB IS Lo BBy abiareiccied 1om the
4-[24{diShlgroedymetianestiiionybqnesisl anckpoibbe-thitreeB-ansthokitydrates
pyridin:4zyloxy]-piperidine-l-carboxylic acid isopropyl ester;
4-[3-Fthoxy-2-(4- methanesulfonyl -2-methox nylamino)-pyridin-4
yloxy]-pipefidietitdatokprerasianespt eﬁm%s}iéve‘t hoxy-pyridin-4-yloxy]-

4- [Zﬁﬁy&lﬂﬁ@m}%ﬂmﬁwhécmmpwhgmylamlno) -3-methoxy-pyrid n-4-

yloxy]- plpe I arboxy, a id |so I est

o oMo T R SR R Bihing L ametbanscpvigined.
pyricikeg: Wﬁ?}%ﬁ}ﬁéﬁ@ﬁﬁ@ﬂ)@&ﬁy&(mrﬁm@ 486propyl ester;

4-[2-(2- FIuW@s%ﬁ@&@r@mmwlrmﬁm@%ﬂpﬁﬁéﬂygﬁ%ﬁwﬂm&y_
yloxy P A{dl e-l-carboxylic am%lso es er;

A ST DR S ROMORY-YTain--yloxy]-
piperidine- I%é?ﬁb@hmldcﬁa-m@bmwﬂﬁsté@hyi) -phenyiamino}-3-methoxy-
4-{3 dwgmpzsm%ﬂ%-r@%&xkﬁp@eﬂamq@m&mﬁusemgm Gryjamino]-

pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester; 4
{2-[6-(2-Meth E’é‘ﬁffb%)ﬁ?éFhWQFﬁﬁéfo‘)ﬂ?’Fﬁb%Wﬁ%Bbﬁ@l’yi’ahlﬁ%‘]“éﬂ'
methoagtepyriginddrylolady pipedine-rearbeiicaaiithipegrdpyleester;
4-(2-{6-[(2- 0 t |
ylamino}-3 I%(In?e%“%@gggl;rlglé Aﬁfl %%%%gﬁ%}ébr%mg@% fi‘%;"%}gél f%%% r}(’)pyl
estepyndm—é—yloxy} -piperidine-1 —carbexy ic acid Isopropyl ester;

4-{2-[6-(3- Me;m@wm;pwﬂumm ylmwaﬂmewﬁemmarﬁnwamm&y-
methox) Ryl{ld n-4- yox |eper|d| e-l- carb lic ac opropyl ester;
4-[2- }@‘ K(}I' Xgulf)o%e - -me%ﬁrqofﬁlcgc Strahyuro-oH- -[ 1,2'bipyridinyl-
5'-ylamino)+ %iﬁﬁ@tﬁdxyop%fﬂdmwk{mxﬂﬁpméﬁd’mél%amuﬁyhéﬂm

isopr, BMl@lﬁEQﬁczﬂb({%/[@ 43id isopropyl ester;
-Met anesulfo (aﬁetldln -1-yl)-2-methy|-p ndmfe ylaming]-3-

methoxy py A R TR BAHERS TR by ek
4-[3-Ethydidoxys2H@:flioradismetipahesutfonyl-phenylamino)-pyridin-4-
4-12-[6-(2-Methanesulfonvl-ethy)-2-methoxy-pyridin-3-ylamino}-3-
methoxy-pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[6-(2-Methanesulfonyl-ethyl)-2-methyl-pyridin-3-ylamino]-3-methoxy-
pvridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[6~2-Hydroxy-ethyl)-2-methyl-pyridin-3-ylaminol-3-methoxy-pyridin-
4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-£2-16-(3-Hydroxy-butyl)-2-methoxy-pyridin-3-ylamino}-3-methoxy-
pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[2-Fluoro-4-(2-hydroxy-ethoxy}-phenylamino]-3-methoxy-pyridin-4-
yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{3-Ethoxy-2-[2-fluoro-4-(2-phosphonooxy-ethy-phenylamino]-pyridin-4-

yloxy}-piperidine-1-carboxylic acid isopropyl ester;



yloxy]-piperidine-l-carboxylic acid isopropyl ester; 149
4-{2-[2-Fluoro-4-(2-phosphonooxy- ethanesulfonyl) phenylamino]-3
methoxy-pyridin-4-yloxy}-piperidine* 1f8 *carboxylic acid isopropyl ester;
4-[2-(4-Ethan esulfonyl-2-fluoro-phenyl amino)-3 -methoxy-pyridin-4-yl

oxy] plper l : Gy -phenylami 1din-4-
{2-[6-(2,3- Dﬂ%ﬁo@?@%&%&rﬁ% zprﬁ?e y|§§§8r%ée I)Eljlgm#] o?—%?) pyridin-4

methmmﬁﬂlﬂeﬂ&woﬁ%‘éﬁﬁl SPREGPBOC acid isopropyl ester;
4-{2-[6-(2- H;y@mxy-gthytﬁrulﬂa@woﬂyrgamﬁamamumh&ﬂﬂ@ﬂwmpwyiwkﬂj
ylox ?_;1) rld nea- -car 9)&/1 ic aC|r d |spgropyl ester;

4-{2-]2- toro-4- (Bohsy/droxy eﬁ?anpeysuﬁtoﬁyl) -phenylamino]-3-methoxy-

yrldln -4-y|Gxyupiperidiearasatonxiyibearitt i$dpropypererei:11.2.4Joxadiazol-3-

J[ﬁ AN O e ALY tz@yﬂ@r}%ﬁ(jﬁ@mo] 3 methoxy-
pyridin-4- yIOX}% plperldlne -I-ca

{ oxg % bd so]g g ]
4-{3-Methok§ 2 B 5wansyIa8ses, FhORY) yr |H1§’39f3’m|no]
pyridiredmdomdAyDiperdine d4-darbbrylidiagig isepropy| ester;

4-{2-6-(3-Hygy qw)&@%ya@%-xg@w BRIl me oMoy

pyridin-4- y|OX){? piperidine-l-carboxylic acid isopropyl ester;

4-{3 a0 RIBEHIINS- { R HRESIFATBLRIRBY SRIf:pyridin-3-
ylamino]- pwteuqﬂgﬂm«y#muaeradmﬁ%bﬁanbllimmﬂ isapsepyhestesv- [3

Meln 2oy Liamov - phenvagpyin-4-y1 ok

plpe%lne 1- Ic acid Isopropyl ester;

4-{2-[2- F|u&&iﬂ(@aﬁééﬁ;ﬁ}aﬁ%@@yuﬁwy%Jﬁﬁ@ﬁ%ﬁhmj&gﬂm@twﬁwn-‘l-
py{rid%wfyylﬁgsm%@atﬁimx&ﬁaaﬁwmﬁmeiaepropyl ester; )
4-{2-[6-(2 et e ridin- mInoJ-3-methox 1
4-yloxy}- plpdg Ei?%%: C agll’ oxy A%/ IEF ?4 amno% § methoxy %}P }/({m
4-{3- meegqﬁwmb@@M§ph@nﬁWethyl) -pyridin-3-ylamino]-

Py Y QX3 RpeNiEtg b Gar ik S ARTARAE S amino]-3-methoxy-
4-{2-[6- (3 @g)ropylj]Z mwﬁﬁdm S%aqrr%no -3- r%wg?ngiy- e

pyridiit 19[ eiRgiHn éa%gﬁwldca?ﬁiﬂ l%‘(’iﬁ?BﬁW Ster; and
4-{3-Methoxyt2¢p2Finetivhbe(B:pioEpindpbenyluropyl)-pydidiy-Syyldimino]
pyridinsd-yIgxykRiRardingly et r&gygéﬁgpropyl ester. 88. A

composition according to claim 63, W eréin the’compound is selected

from the fofldwing-ChmpbareanehprimaesdHesi acsaistate s,
solvaigssiane hygiatesicthasasdpropy! ester;

(S)_4_{6_[6_§g?{|§4§/}g¢ﬁ9§y§9lf?Wet?y?%l)(gpmetrﬂ%lragg)yydéq]}%)y nngJ—?lammo}
pyridin-4-yloxy} -piperidine-1-carboxylic acid isopropy! ester;
4-{2-[6-(2-Methanesulfonyl-ethylamino)-2-methyl-pyridin-3-ylamino}-3-
methoxy-pyridin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;
A4-(2-16-|(2-Methanesulfonyl-ethyl}-methyl-aminoi-2-methyl-pyridin-3-
ylamino}-3~-methoxy-pyridin-4-yloxy)-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[6-(3-Methanesulfonyl-pyrrolidin-1-yl)-2-methyi-pyridin-3-ylamino]-3-
methoxy-pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-[2-(3-Methanesulfonyl-6'-methyl-3,4,5,6-tetrahydro-2H-[ 1,2'bipyridinyl-
5'-ylamino)-3-methoxy-pyridin-4-yloxyl-piperidine-1 -carboxylic acid isopropyl ester;
4-{2-[6-(3-Methanesulfonyl-azetidin- i -v1}-2-methyl-pyridin-3-yiamino]-3-
methoxy-pyridin-4-yloxy} -piperidine-1-carboxylic acid isopropyl ester;
4-[3-Ethynyloxy-2-(2-fluoro-4-methanesulfonyl-phenylamino)-pyridin-4-

yloxy]-piperidine-i-carboxylic acid isopropyl ester;



methoxy-pyrimidin-4-yloxy}-piperidnne-I-carboxylic acid
1-cyclopropyl-ethyl ester; 150 ‘
(2-Fluoro-4-methanesulfonyl-phenyl¥{4-[I-(5-isopropyl-[1 ,2,4]oxadiazol-3
yl)-piperidin-4- onxy] -3- methoxy pyridin -2-yl } -amine;

4-[6-(2 Fluor than phe ino X fimidin-4-
yloxy]- plperldlc2 -carbo Ej %538% T uﬁ‘onﬁ e Xy@’nm PS

4- [64@@)}(&@4@1@4}5@@@%@@@%)-Sarh@thbwcpyﬁmdmllbsymW]

46 102, Hy%%gx -ethyl)-2- Emethygsyrldln o gy Yo

pyrirPRRHA S 636 Biﬁ@ﬁ&ﬁ’\dls‘i‘:am yiitacid isopropy! ester;
4-{6-[6-(2-Methafrespininyieiyybrapyhathyl-pyiidin Beytatiniiellarineioxy-
pyrim | 0 SO 4.
R S Rl oy
pyridin-4- ylé)iyl}lérb?eﬁdﬁﬁ@i}’@%éﬂ%ﬁﬁ é@ﬂfléb’p}dﬁwé‘@ﬂe}'methoxv pyridin-4-
4- [63(@)@%%9&&@@@%@%@&;@%Zsaﬁatbyla@wgd|n -3-ylamino)-5-methoxy
pyrimidin-4- eri arbox lic a I ester nd 4-

6. (o-Hy G e D b R R R ot
pynm}diﬁméym@}}mm@rldwﬁlsarb@szyylmaa@iebmmﬂwt@ster 89 A
composition nggr@ma%gaém&§> WhRIBIN SR ERAPRLRLIS; Seleciesd

from the foIIowm% compound and pharmaceutlcall}/ acceptable salts,

solvgtyééd‘%ﬁd”m d{@grtﬂ%eréoc'arbowhc acid 1sopropyt ester;
4-[6-(6-Methelneduifonyl22mettiyl-pyAidineSlytaminopBermehyoxysaiitmitin]-
4 V'%Wlﬂpf%%-k@@rﬁm '%ﬁﬁb‘lﬁ?%?@bé%ﬁ%&ﬁ 2Q..A composition

according to a ti/one of claims 63 to 89, wherein said inhibitor of
dipeptidyl p&pti ééé‘wqé%éﬁé‘%‘f?&n@E\?‘é’n‘r‘@ﬁ%}@lm gainol-3-methoxy-

3-(Lpsateneylituazeliduitine- 1 -carboxylic acid isopropy! ester;

LL-Lo-cyanonuil: 2D aingl s nglRsR L2 Rey ayeice

3(R) vhaminelp3idinfiudrosenippbne: -Suetratiy des] Isopajeibesto 4, 3-
a]pyrazm 771\‘ h%@hﬂx@ Hﬁ@ﬂé@mw&hp&ﬂsﬂ -oRe{MKaf43vhdin-4-yloxy]-
(2-[[3- g %8 amlno% cet []-2-cyano-(S)-pyrrolidine (LAF23
7), (i’ ’§ 3 1% 55 fﬁ( mllr?0 ﬁy roxyadamantan-Il-yl)acetyl]-2-
azabicyclo[3-126}Héxamet 33exiripphdtcie BBy BPhE 8 rany) -3 -methoxy-
[1-[2(3)Amings3smethvibnty ivlipyrobidin2(R)pvlibarapic acid (PT-100).
4-{2-[6-(2-Hydroxy-ethyl)-2-methyl-pyridin-3-ylamino]-3-methoxy-pyridin-
4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{3-Methoxy-2-[2-methyl-6-(2-phosphonooxy-ethyl)-pyridin-3-ylamino]-
pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropyl ester;
4-{2-[6-(3-Hydroxy-propy)-2-methyl-pyridin-3-ylamino]-3-methoxy-
pyridin-4-yloxy}-piperidine-1-carboxylic acid isopropy! ester; and

4-{3-Methoxy-2-[2-methyl-6-(3-phosphonocoxy-propyl)-pyridin-3-ylamino]-

pyridin-4-yloxy}-piperidine- [ -carboxylic acid isopropy} ester.

88. A composition according to claim 63, wherein the compound is sefected from the
following compounds and pharmaceutically acceptable salts, solvates, and hydrates
thereof:

(8)-4-{6-[6-(2-Methanesulfonyl-cthyl)-2-methyi-pyridin-3-ylamino}-5-
methoxy-pyrimidin-4-yloxy}-piperidine-I-carboxylic acid 1-cyclopropyl-ethyl ester;



151 91. A composition according to any one of claims 63 to 88, wherein
said inhibitor of dipeptidyl peptidase IV is "
3(R)-Amino-I-[3-(trifluoromethyl)-5,85P,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-I-

one (MK-0 . 92. A composition according to any one of claims 63 to
35, whereitecE P BN O 0 e BTG o 1L evadase5-
(1-[[3+hyiroidysarlarygA tyl pamiveteddiy]-PHeyane:(S)- pyrrolidine

(LAF237). _%3[_6%299@199@%)&@&%@3%-}%&&Yaf?ﬂ?o -5-%%{m§§§§y¥%§(§n-4-
wherein said inhibitor of dipeptidyl peptidase IV is {1 S,3 S,
S)-2YorE RIS S A0 Firmrra pster:
yt)acetyl]-24gzagicyclal 2 Tidjhepanetdntar Pomitile (B Mo rdidinld8)o:894- A
methg)de 19&8(%935{115‘&3&%%@ 1%sitggn f:lé:&grrding to any one of claims 63 to
93, the method com rising ag%n?l%g said inhibitor of dipeptidyl peptidase
IV (DPP-IV¥-afde-$aithebamipsting-osefdompdsiiodsateerdimyfany one
of C|_§9M§éﬁ&m)98x3f}lfﬁbffi@i@@m&5&ﬂi_cpidﬁc{@@&‘éy%tbﬁacceﬁ)t?b%
carrier. 96. reparing,a compaositjon accqrdjng to. clai ,
the methor UGN R Ca i TR DR D b D fmaecfo
(DP Ry daidh donypeniprdidansd -saiebiH armakieopioallycacceptable carrier.
97. A Comp@?ﬂlﬂﬂ%9-@@9&%&Lﬁ@oﬁﬁl%§§»2WK!§59l%ﬁ%xﬁ@lﬂ%ﬂ{%@-ﬁ%ethoxy-
selected from the following compound and pharmaceutically acceptable
saltsPEBIatad BnaP RSS! R Pasy i 24! (BeRiRKLTESy
[fonyl-2-methid-{yridicth3 legHamindhdahmetmentyd pyrifined igtamino)-5-methoxy-
&yionsniRpURe carbals acilsoRron! SjR;,Fad salddnhibitor of
dipeptidyl peptidase IV is 3(R)-Amino-I-[3- N _
(trifluoromettyi)ls @ Falietramilero 2, meftiapaid[a, 3 dgpyrarimrefipd(2, 4,
5- triguarephenybbutanbengc(Mir84d 1) .98 . idvmeiedider preparing a
composition according to claim 97, the method comprising admixing said
inhibitor of dipeptidyl peptidase IV (DPP-IV) and said compound. 152 99.

89A cofmpusitehieicesxdineete elaimodywhertieheomprising iaselected from the

90.

pharfaseticalbp AREARIAIE SRR L0 A PEORaEIQb RERRAKINGh Adrates
com%ositi )n according to claim 99, the process comprising admixing said

inhibitor*d “dipeptidyl peptidase IV (DPP-1V), said compound, and said
pharmaceufi¢aily-abtebpteblérdrfienctholpyi prodedsmecoidirgtaclainmidin-

100, fuithet.comprisind the,leR of PIERAIRg Aunit

A composition according to any one of claims 63 to 89, wherein said inhibitor of
dipeptidyl peptidase IV is selected from:

valine-pyrrolidide,

3-(L-Isoleucyl)thiazolidine,

1-[2-[5-cyanopyridin-2-vl)aminc]ethylaminolacetyl-2-cyano-(S)-pyrrolidine
(NVP-DPP728), :

3(R)-Amino-1-[3-(trifluoromethy!)-5,6,7,8-tetrahydro{ 1,2.4]triazolo[4,3-
alpyrazin-7-yl]-4-(2,4, 5-trifluorophenyDbutan-1-one (MK-0431),

(1-[[3-hydroxy-1-adamantyl)aminojacetyl]-2-cyano-{S)-pvrrolidine
{LAF2373,

(15,38,58)-2-[2(S)-Amino-2-(3-hydroxyadamantan-1-ylacetyl]-2-
azabicyclol3.1.0lhexane-3-carbonitrite {BMS-477118), and

[1-[2(8)y-Amino-3-methyibutyrylpyrrolidin-2(R)}-yl horonic acid (PT-100).



dosage form from the composition. 102. A composition according to claim
63, wherein: the compound is selected from the following compound and
pharmaceutically acceptable salts,lsélvates, and hydrates thereof:
4-[6-(6-Methanesulfonyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-

3@)’? 3&\/ ‘gggf?g‘%'gé} ﬁ%o e!{rfcé%%l‘;% S P BRI AR RRIr 9

adardlran]wt)Blmmb]ﬂas@fyl]@@hﬁ%@pﬁpy{ﬁdtmﬁh@r@m&mBﬂ6;1?(18 A method

of prepay Rosition acrording 9 claim 402, e methoghcamprising

admlxn%%ygg?gl mﬁ%ltor t? dipeptidyl pegtl%asl{g \Y, (IIi)PPr%) aﬁld%sald

com 3Woa. A composition according to claim 102, further comprising
a pharmaceutically acceptable carrier. 105. A method of preparing a
compos 0 1o clai d o risin Mixin

92s.aldlj?‘n E‘%S?%OP%?{[%%% %gdp (%gggft ng‘g' ) Sal ez:%?n%}o{?mdlband) f
said %P@Wﬁé!d@@ﬂémﬂHcéébié%iéf@@ﬁﬁek&%aalm#h%wmﬂaa%lﬂr&%@lte (S)-
claimiRbidfustherregmprising the step of preparing a unit dosage form
from the composition. 107. A composition according to claim 63, wherein:
the compound is selected from the following compound and

93 pharmegreprticadly acsedptaiolensaits ofolvate § 3 an83h ydiratesstirbrdofitor of
4-6-(4 EQ@Y‘U‘ZS Stf'% highns3-ylaming: 5 @r&s%&a%madm-

}Mﬁm @&Hl o %y LGJQF(\ f o 153 said inhibitor

4-yloxvl- plperldlne I-carboxylic acid isopropyl ester; and
of dipEBta I getbisEelaly s dheaanes saeenlipled BXIHT D s

hydroxyadamantan-I-yl)acetyl]-2- azablcyclo[3 1.0]hexane-3-carbonitrile

4(5'\/'% ALRLALED et §mﬁ°g meshosk el %%Q%H% ?o%ﬂ%%%?‘&%ﬂ%%@r%@ Eﬁe

claim 107, the me hod comprlsmg ad mlxmg said’inhibitor of dipeptid 5{
peptiBeBed PP BuA A EY i ngd CivH B S ipeidl eenigesitio R YRy

to claima ddpdurdner comprising a pharmaceutically acceptable carrier.
110. A method of preparing a composition according to claim 109, the
method comprising admixing said inhibitor of dipeptidyl peptidase IV

95 (DPP: peysit woreisoting oty awidishdnmateutitdiyieceprbiesarrier.

111. Asmethedascardipate clai 110, further comprising the step of
preparing a unit dosage form from the composition. 112. Use of a

composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104,
96. A method of preparing a composition according to claim 95, the method comprising

admixing said inhibitor of dipeptidyl peptidase [V (DPP-IV), said compound, and

said pharmaceutically acceptable carrier.

97. A compeosition according to claim 63, wherein:

the compound 1s selected from the following compound and pharmaceutically
acceptable salts, solvates, and hydrates thereof:

4-[6-(6-Methanesulfonyl-2-methyl-pyridin-3-ylamino)-5-methoxy-pyrimidin-
4-yloxy]-piperidine-1-carboxylic acid isopropyl ester; and

said inhibitor of dipeptidyl peptidase I'V is 3(R)}-Amino-1-{3-
(trifluoromethyi)-5,6,7,8-tetrahydro[ 1,2 4 {triazolo[4,3-a]pyrazin-7-y11-4~(2,4,5-
trifluorophenyDbutan-1-one (MK-0431).

98. A method for preparing a composition according to claim 97, the methoed comprising

admixing said inhibitor of dipeptidy! peptidase 1V (DPP-1V) and said compound.



107, and 109 in the manufacture of a medicament for the treatment of a
metabolic- related disorder. 113. Use of a composition according to any
one of claims 63 to 93, 95, 97, 99, 182, 104, 107, and 109 in the
manufacture of a medicament for the treatment of type | diabetes, type I

99.diabgt&§n'@g@lgﬁlg@é&cql_%%?am'@@ﬁﬁﬁmm}ﬂl&s}ﬁs@%tgﬁﬁﬁfa@y&ﬁggvcemia,

hyperlipidemia, hypertrlg“1yceridemla, hypercholesterolemia, dyslipidemia,
or S¥sERERIeRIEL4. Use of a composition according to any one of claims
63 to 93, 95, 97, 99, 102, 104, 107, and 109 in the manufacture of a

edicament for the treatment of .type Il djabetes. .11 se of a .

T B R
107 2dmikih@Qaid thieriternifdionntel ofnenidedicBBRETOY usedis arenamé it
decrgasendQed dnRkes, iRcadidivigyal. 154 116. Use of a composition
according to any one of claims 63 to 93, 95, 97, 99, 102, 104, 107, and
109 in the manufacture of a medicament for use in treatment to induce

10 batietypincass mdividuato ik Use B hacmpositigriactgrdingeforarmaone of
C|ai'ﬁ§s§§é§%r%3fr§r§1tﬁe7eé?19po]sg%n_104’ 107, and 109 in the manufacture of
a medicament for use in treatment to control or decrease weight gain in
an individual. 118. A composition according to any one of claims 63 to 93,

1085, X o QBpbaRn k& ridg a0l @9, farede: in a method of treatment of the
human or animal hody, by therapy. 119, A composition accordin A
one of clei s BB Broegkonde TR D RS Moy
methioeEBk e athiert vfies mietdbeiderdhaterf disorder. 120. A composition
according te.@y onaiRhelaims, 63 10831-88i -3 992183)- 1 kot Aks - Bihidin-
109 forEusei inal .etht%d of treatment of tégei I (tjiabeges, type Il diabetes,
inaddqUat RRTESEE tofarRRee ARSI PEBIEL SR, Y perglycemia,
hyperlipidemaid inhigierteiglyicetidemiatifypévchdledtetolbmia,  dyslipidemia,
or sy, ] ilelalY: ' e of claims 63 to
93, 9%%%%1 ?%%Zaﬁf%tﬁ E])gfﬂaggg)ﬁég%gjuﬁsge@r%%?hod of treatment of
type 11 diabetes. 122. A composition according to any one of claims 63 to

1093, 95 8#Hc8df paPadnda tipamibnlReofdinyse dhian mithbed oftrehtngnisiog
decr food.i y indivi gm@o!s i ' ny
one %ﬁ%]in ng“CgFf?)jﬁ gg&Q%Spdggb\ggM%g[%%?ﬁf 7, ahdj%%dgs%gf{sj%g%ws%&
method of treatment to induce satiety in an individual. 124. A composition

108ccordingiosany ereaielaimsisd t0, 93128 8t pA9nd 02h 0 diBi¢and

109 for u§eb§n a method of treatment to control or decrease weight gain in
an acceptabie carrier.

105. A method of preparing a composition according to claim 104, the method comprising
admixing said inhibitor of dipeptidyl peptidase IV (DPP-1V), said compound, and

said pharmaceutically acceptable carrier.

106. A method according to claim 105, further comprising the step of preparing a unit

dosage form from the composition.

107. A composition according to claim 63, wherein:
the compound is selected from the following compound and pharmaceutically
acceptable salts, solvates, and hydrates thereof:
4-6-(6-Methanesulfonyl-2-methyl-pyridin-3-ylamino-5-methoxy-pyrimidin-

4-yloxvi-piperidine-1-carboxylic acid isopropyl ester; and



individual. 101 Wol.txt SEQUENCE LISTING <110> Arena
Pharmaceuticals, Inc. Jones, Robert M. Lehmann, Juerg Wong, Amy
Siu-Ting Hurst, David Shin, Yound-sj’un <120> SUBSTITUTED
PYRIDINYL AND PYRIMIDINYL DERIVATIVES AS MODULATORS OF

METABOLISM:ANRT HE:: OF RISORDERS RELATER (3.
THERETO e g e o R e SIS 3

1 <2Pforygpmangsd Higae eyt bidhesasos1 irgisic daMs-
acgaligiddg. agactacgct ggaagcttgg aatcatcttt ctcatttgga 60 gtgatccttg
ctgtcctggc ctccctcatc attgctacta acacactagt ggctgtggcet 120 gtgctgcetgt
tgatccacaa gaatgatggt gtcagtctct gcttcacctt gaatctggcet 180 gtggctgaca
10&ctigatitf agtebRicatE 18t B HAsERIGHS etlitrddé Sromedreegpriising

ccacaprgag gacaoinias aonetpaadentgaeatnl carrvics 04l d gengetaact
ctgtcctcac ggtcatgctg atcacctttg acaggtacct tgccatcaag 360 cagcccttcc
gctacttgaa gatcatgagt gggttcgtgg ccggggcctg cattgccggg 420 ctgtggttag
103gtctincempasiggeiesodivede eiydiic dech gromyorg #BOactybetdsa
aagggleagig.cagsdfcttt getgtattic accctcactt cgtgctgace 540 ctctcetgeg
ttggcttctt cccagccatg ctcctctttg tcttcttcta ctgcgacatg 600 ctcaagattg
cctccatgca cagccagcag attcgaaaga tggaacatgc aggagccatg 660

1 1gctggaggttcichpigecn aeggaptctoagogadite acadgotd s ghtaotgbgttt ordfising

gttCtﬁaﬂ&Qg@Qﬁ%ﬂﬁ)%&)‘iaé?Stg&ﬁ‘aqc%?e&sﬁﬁ&sétﬁcéﬁﬁ@Q@?}E&Eﬂ@&%%@, and
gtggcctgee aggagtgtca cctctaccta gtgctggaac ggtacctgtg getgetcgge 840

gtgg A ARPERERYLCHY MeatRIae S ectatt ggcagaagga ggtgegactg 900
cagctctacc acatggccct aggagtgaag aaggtgctca cctcattcct cctctttctc 960

nfe> CRYHR AR ¢ A9a9AAYCHE A999ARRANL SHIOICACE! SUISRG I Gnit

dosage form from the composition.

112.  Use of a composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104,
107, and 109 in the manufacture of a medicament for the treatment of a metabolic-

reiated disorder.

113, Use of a composition according o any one of claims 63 10 93, 95, 97,99, 102, 104,
167, and 109 in the manufacture of a medicament for the treatment of type [ diabetes,
type I diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia,
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia, or

syndrome X,

114.  Use of a composition according to any one of claims 63 to 93, 95, 97,99, 102, 104,
107, and 109 in the manufacture of a medicament for the treatment of type I

diabetes.

115.  Use of a composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104,
107, and 109 in the manufacture of a medicament for use in treatment to decrease

food intake in an individual.



tccagctcag agtttgatgg cgaattcgga tccaagggca attctgcaga tatccagcac 1080
agtggcggcc gectcgagtct agagggceccg cggttcgaag gtaagcectat ccctaaccct
1140 ctcctcggtc tcgattctac gcgtaccbS t catcatcacc atcaccattg a 1191 1/4
101 wol.txt <210> 2 <211> 396 <212> PRT <213> Homo sapien <400>

1362 MQ}sIWfE EQMA&Qa\J@ArE’E% QSR T YRR SES h9Y, GUsse5586,1194,
5 Phe Ser Phe Gly Val llé Leu Ala Val Leu Ala ser ‘Leu lle lle Ala 20

25 3%&?%&8 iR BEVAFATE VA RS AL ST SRR s
35 4adbyvAspriGiyivaler Leu Cys Phe Thr Leu Asn Leu Ala Val Ala Asp
Thr 50 55 60 Leu lle Gly Val Ala lle Ser Gly Leu Leu Thr Asp Gin Leu
Ser Ser 65 70 75 80 Pro Ser Arg Pro Thr GiIn Lys Thr Leu Cys ser Leu
11Arg Mt ARcPREOSH O 0% 488 Thi S engef sal%ew@ma%e%v% P&ul¥hrV4l

Met Leu dig Toy 1100 400 kiR he AsniRie dntrbalAladenkys GlBokie! or

Pheﬁ%ci g LeL{nL%/s lle a}l}]}.%lZ%%ZS Met Ser Gly Phe Val Ala Gly Ala

cys 6(37391 al 135 140 Ser Tyr Leu lle Gly Phe Leu

Pro Leu Gly lle Pro Met Phe GIn GIn 145 150 155 160 Thr Ala Tyr Lys

118ly GlaGyssieh Bshhe HlaValdfreiisRroits 56503 /b 1ith, Rhe Y@l ang
Leu Thr Leu Ser cys Val Gly Phe Phe Pro Ala Met Leu Leu 180 185 190

Phe VAI'PHEPRE ‘f‘fﬁh%%’cﬂg?}rﬂﬁé‘i byt i sa Redy PYSSEP 95
200 205

119. A composition according to any one of claims 63 to 93, 95,97, 99, 102, 104, 107, and

109 for use in a method of treatment of a metabolic-related disorder.

120, A composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104, 107, and
109 for use in a method of treatment of type I diabetes, type II diabetes, inadequate
glucose tolerance, insulin resistance, hyperglycemia, hyperlipidemia,

hypertriglyceridemia, hypercholesterolemia, dyslipidemia, or syndrome X.

121. A composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104, 107, and
109 for use in a method of treatment of type 11 diabetes.

122, A composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104, 107, and

109 for use in a method of treatment to decrease food intake in an individual.

123. A composition according to any one of claims 63 to 93, 95, 97, 99, 102, 104, 107, and

109 for use in a method of treatment to induce satiety in an individual.

124. A composition according to any one of claims 63 to 93, 95,97, 99, 102, 104, 107, and
109 for use in a method of treatment to control or decrease weight gain in an

individual.



GIn GlIn lle Arg Lys Met Glu His Ala Gly Ala Met Ala Gly Gly Tyr 210 215
220 2/4 101'WO01.txt Arg ser Pro Arg Thr Pro ser Asp Phe Lys Ala LeU
Arg Thr Val Seer 225 230 235 240 Val Leu lle Gly Ser Phe Ala Leu Ser
Trp Thr Pro Phe Leu tiee Thr 245 250 Gly lle Val GIn Val Ala Cys Gin Glu
Cys His Leu Tyr Leu Val Leu 260 265 270 Glu Arg Tyr Leu Trp Leu Leu
280 Val Gly Asn Ser LeU LeU Asn Pro 275 Leu lle Tyr Ala Tyr Trp GIn
Lys Glu Val Arg Leu Gin Leu Tyr His1 280 294 300 Met Ala Leu Gly Val -
Lys Lys Val Leu Thr SEQMHEE dF 3B Phe Leu 305 310 315 320 Ser Ala

<110> AIG-&s sys-RlYdRe Giw ArghdPro 30 Arg Glu ser ser 3CYS 35 His 325
lleMasThrdle2Ber 8er Ser Glu Phe Asp Gly Glu Phe Gly ser Lys 340 345

A

ﬁgﬁﬁﬁﬁggéxsp lle GIn His ser Gly Gly Arg ser Ser Leu Glu 355
yildro Arg Phe Glu Gly Lys Pro lle Pro Asn 380 Leu Leu Gly

L&lii 870V 8yASH ser Thr Arg Thr Gly His His His His His His 385 390
<120> <2R313 157l PpERL2 2N RERESENA tifieRal A PR0ES A2 ARBDIHOMIRS
SaApPieMEPAROCESEM A8 BHEATREATGER g e RS IRER g RESTHRE> WERBTA > 24

<130>
<160> 7
<170>
<210> 1
<211>
<212>
<213>

<400> 1
atgracccat

DNA

gtgatccttg
gtgctgctgt
gtggctgaca
ccttetegge
gcagctgect
cagcccttee
ctgtggttag
actgcctaca
ctcrectgeg
ctcaagattg
gctggaggtt
gttctcatty
gtggcetgee
gtgggcaact
cagctctacce
teggeeagga.
tccagetcag
agtggcggee
ctecteggte

101.

wol

1191

Homo sapien

acgacgteccc
ctgtcctgyge
tgatccacaa
ccttgattgg
ccacacagaa
ctgtectcac
gctacttgaa
tgtcttacct
aagggcagtyg
ttggettett
goteceatgea
atcgatccco
ggagctrtgc
aggagtygtca
ccectgeteaa
acatggecct
attgtggeec
agtttgatgg
gcetegagtct

tcgattctac

Patentin version 3.2

agactacgcet
ctcecteatc
gaatgatggt
tgtggecatc
gaccctgtgc
ggtcatgctg
gatcatgagt
cattggetic
cagcttcttt
cccagecatg
cagceageag
acggactccc
tctatectgg
cctcraccta
cccactcatc
aggagtgaag
agagaggece
cgaattcgga
agagggceccy
gcgtaccggt

ggaagcttgg
attgctacta
grcagtctct
tctggectac
agcctgegga
atcacctttg
9ggttCgtog
ctcccacteg
gctgtattte
ctectetttg
attcgaaaga
agcgacttca
acccecttec
gtgctggaac
tatgectatt
aaggtgcetca
agggaaagtt
tccaagggea
cggttcgaag

catcatcacc

14

aatcatcttt
acacactagt
gettcacett
tcacagacca
tggcatttgt
acaggtacct
ccgaggectg
gaatccceat
accctcactt
tcttcticta
tggaacatgc
aagctctecyg
ttatcactog
ggtacctytg
ggcagaagga
cctcattect
cctgteacat
attctgcaga
gtaagcctat

atcaccattg

ctcatttgga
goctgtggct
gaatctgget
gcictecaac
cacttcctco
tgecatcaag
cattgeegyg
gticcagcag
cgtgctgacc
ctgcgacatg
aggagcecatg
tactgtgtct
cattgtgcay
gctgctogge
ggtgcgactg
cctetttetce
cgtcactatce
tatccageac
ccetaaccct

a

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1181



<212> DNA <213> Artificial 3/4 101 wOletxt <220> <223> Homo sapien

Primer <400> 4 24 ggcatagatg agtgggttga gcag <210>5 <211> 22

<212> DNA <213> Artificial <220> <223> Rat Primer <400> 5

catgggccct gcaccttctt tg 22 <210> 6 <211> 24 <212> DNA <213>

Artificial <220> <223> Rat PiHE%E?fA}BO&> 6 gctccggatg gctgatgata gtga

24 <210>7 <211> 23 <212 <213> Atrtificial <220> <223> Novel
<21@equence <400> 7 Arg Gly Pro Glu Arg Thr Arg Glu ser Ala Tyr His lle
:%31- al ]ﬁ@lle Ser His Pro Glu Leu Asp Gly 20 4/4

<213> Homo sapien
<400> 2

get TYr Pro Tyr @sp val Pro Asp Tyr ?ga Gly Ser Leu Glu igr Ser

phe ser phe ggy val Ile Leu Ala g§1 Leu Ala ser Leu %ée Ile Ala

Thr Asn Thr Leu val Ala val Ala val Leu Leu Leu Ile His Lys Asn
35 40 45

Asp Gly val Ser Leu Cys Phe Thr Leu Asn Leu Ala val Ala Asp Thr
50 55 60

Leu Ttle Gly val Ala Ile Ser Gly Leu Leu Thr Asp Gln Leu Ser Ser
a5 70 75 80

Pro Ser Arg Pro g?r GTn Lys Thr Leu Sgs Ser Leu Arg Met g;a Phe

val Thr Ser ser Ala Ala Ala ser val Leu Thr val Mmet Leu Ile Thr
100 105 110

Phe Asp Arg Tyr Leu Ala Ile Lys GIn Pro phe Arg Tyr teu Lys Ile
115 120 125

Met Ser Gly Phe val Ala Gly Ala cys Ile Ala Gly Leu Trp Leu val
130 135 140

ser Tyr Leu Ile Gly Phe Leu Pro Leu Gly Ile Pro Met Phe Gin GIn
145 150 155 160

Thr Ala Tyr Lys Gly GIn Cys Ser Phe Phe Ala val Phe His Pro His
165 170 175

phe val Leu Thr Leu Ser Cys val Gly Phe Phe Pro Ala Met Leu Leu
180 185 190

phe val Phe Phe Tyr Cys Asp Met Leu Lys Ile Ala Ser Met His Ser
195 _200 205

Gln G1n Ile Arg Lys met Glu his Ala Gly Ala Met Ala Gly Gly Tyr
210 215 220

2/4



101 wol.txt

Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu Arg Thr val Ser
225 230 235 240

val Leu Ile Gly Ser Phe Ala Leu Ser Trp Thr Pro Phe Leu Ile Thr
245 250 255

Gly Ile val GIn val Ala Cys Gin Glu Cys His Leu Tyr Leu val Leu
260 265 270

Glu Arg Tyr Leu Trp Leu Leu Gly val Gly Asn Ser Leu Leu Asn Pro

275 280 285

Ley Ile Tyr Ala Tyr Trp GIn Lys Glu val Arg Leu Gln Leu Tyr His
290 295 . 300

Met Ala Leu Gly val Lys Lys val Leu Thr Ser Phe Leu Leu Phe Leu

305 310 315 320

ser Ala Afg AsSn Cys Gly Pro Glu Arg Pro Arg Glu Ser Ser Cys His

325 330 335
17e val Thr Ile Ser ser Ser Glu Phe Asp Gly Glu Phe Gly Ser Lys
340 345 350
Gly Asn Ser Ala Asp Ile Glin His Ser Gly Gly Arg ser Ser leu Glu
355 360 365

Gly pro Arg Phe Glu Gly Lys Pro Ile Pro Asn Pro lLeu Lel Gly Leu
370 375 380

Asp ser Thr Arg Thr Gly His His His His His His

385 390 395

<230> 3

<211> 24

<212> DNA

<213> Artificial

<220>

<223> Homo sapien Primer

<400> 3

cattgceggg ctgtggttag tgtc

<210> 4

<211> 24

<212> DNA

<213> Artificial

3/4



101 wol.txt
<220> . )
<223> Homo sapien Primer

<400> 4 )
ggcatagatyg agtgggttga gcag 24

<210> 5

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Rat Primer

<400> 5 :
catgggccct geaccttctt tyg 22

<210> 6

<211> 24

<212> DNA

<213> Artificial

<220>
<223> Rat Primer

<400> 6 . :
gctcecggatg gotgatgata gtga : 24

<210> 7

<211> 23

<212> PRT

<213> artificial

<220>
<223> Novel Seguence

<400> 7
Arg Gly Pro Glu Arg Thr Arg Glu Ser an Tyr His Ile val ;gr Ile
1 5

ser His Pro ggu Leu Asp Gly
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