TRICYCLIC COMPOUNDS AS MODULATORS OF TNF-a SYNTHESIS AND AS PDE4 INHIBITORS
FIELD OF THE INVENTION 5The present invention relates to chemical compounds useful as
inhibitors of th& A&tR745# umor necrosis factor alpha (TNF-a) and as infiditor@ G BHEEphdiesterase IV
(PDE4), synthetic methods for their manufacture, and methods for use of such compounds. 10
BACKGROUND OF THE INVENTION Tumor necrosis factor-alpha (TNF-a), also referred to as
TNF, DIF, TNF-alpha, TNFA, and TNFSF2, is a cell-associated cytokine that is processed from a 26
kd precursor form to a 17 kd soluble form. TNF-a has been shown to be a primary mediator in humans

and in animals of inflE#rHekiinC RNBP USSR M PR 1R854 FsthiaY tERthose observed during
acute infection and shock. Excess TNExDhaS BB IBRIBIMABDe lethal. There is now considerable
evidence that blocking the effects of TNF-a by use of soluble TNF receptor or with specific neutralizing

antibodies ca‘r__]#epb %Eiﬁ\l“i}éﬁﬁﬁﬂety of circumstances including autoimmune diseases such as
rheumetoid arthri |SO?F12 , non-insulin dependent diabetes mellitus (NIDDM or Type Il diabetes), and

Crohn's 20disease.The PresRioP (FERSR FEe tGrPRIER Ve R I8 U R hAHBNERIFPEfice and rabbits
infected with B#eijus CatmettesSt et anphie0ie-ayith cadiotdbiiorsan dhwas destgmzed on the basis of

its cytotoxic, psEMQr-aRdMeiRbNiGPIRSHIRMARYAe LAl isriesLanppduce TNF butits

production is lar ely gxccomplished by macrophages and 25monocytes. TNF can have a positive
effect on the fidS %r’bé{’hism by stimulating neutrophils and monocytes and by inhibiting the replication
of viruses. Moreover, TNF-a activates the immune defenses against parasites and acts directly or
indirectlytas 8ACKIEROUNDIOMTHE IPEENGIGN inflammatory processes, and other processes in the
body, although 30 thg,merhanismsByYRICHmerkibaveRatyet BRensiarfigd e number of cases.
The administlm' n of deNI\E- gan aIS(ﬁ_be acctogwg?r](if.ed ttﬁ tharmful gk&e ome%a\k%uch as shock and
tissue damage, v@hﬁ% can De remet m%%%c%gan of antl d%%gcaeaaefns'i -a. TNF-a appears to
be a mediatoP6F¢aeHERmiNMiILHE S gele lerh dMoriBaiiPIRvasAe fobexamitie, parkdfic, diseases.
TNF-a also appearstosptey animajebpafiaimntbtopativegene sis.ef sheekssaused Birgeam negative

bacteria, {or exAMBIR KBRS SRRCHEMF- Bt oridIBRBRPFRE 10S HIRIISRIGH iome if not all the
effects of 5I|po%%ly ccharides. TNE-a t?as aéso b?hen tQosktula ed % rltgv(?&g.in%tlon in fthe tissue
- . :

damage whic’ﬁ €1 Thifkim %ng?)’}aﬁr%g‘g grécseln%ecj%lﬁ] ahd e?t_lssu SPand in the lethality and

morbidity of theraftNeretepinost véhcheAEeHIRIZMaARNafERER EFNENSACE dation has also been
reported betwaashthestonaentrasoncoiihly kuibitiveusertisaans dine: tatah@ueameaerdiritteningococcal

diseases. 10Thg arminisHAtonafFNB.REh AEOYONF P FaYSE S B:stats-afanarexia and

20 disease.

Tumor necrosis factor {TNF) was first found in the serum of mice and rabbits
infected with Bacilius Calmetie-Guerin or injected with endotoxin, and was recognized
on the basis of its cytotoxic, antitumor and metabolic properties. Many cell and tissues
can produce TNF but its production is largely accomplished by macrophages and

25  monocytes,

TNF can have a positive effect on the host organism by stimulating neutrophils
and monocytes and by inhibiting the replication of viruses. Moreover, TNF-q activates
the immune defenses against parasites and acts directly or indirectly as a mediator in
immune reactions, inflammatory processes, and other processes in the body, although

30 the mechanisms by which it works have not yet been clarified in a number of cases. The
administration of TNF-t can also be accompanied by harmful phenomena such as shock
and fissue damage, which can be remedied by means of antibodies against TNF-q.

1



malnutrition which has symptoms similar to those of cachexia, which accompany neoplastic and
chronic infectig sg}is 298 A protein derived from the urine of fevew i TNF inhibiting
activity; the effeet of this protein is presumed to be due to a competitive mechanism at the level of
15the receptors (similar to the effect of the interleukin 1 inhibitor). Anti-TNF-a antibodies (CA2) are
effective in treating patients with rheumatoid arthritis (RA), which discovery led to an increased interest

in finding novel TNFg-iphibitars 83,passiblenoleniAsas.iorR A, BheHmataidianpritis is an

autoimmune,chro_nicflnflammator disease charaﬁ\tlgrlzeld bg/ irrev [)silgeé)%tg]gllo |r;[:ialt%r81anges in the
20joints. In a4 (SRR AGEPE BRI BRTRRS T aY afsd B DREG I RUtharous gathological conditions

and disease$atoaraqsivofstipeicatipry theomslogrAMmhgeiRERIE" SFATIR LA HDIBATE by in vivo
experiments inmicepin whick-pratscrgengiRdard Ti\doraeoT g sé depiticateese inactivated. Such animals

are resistant lFBOBSHQQ&REJ%@éé?%ﬁf&h{é%%éﬂ%égn%@%%@ﬁ%%’g fheg InrpiRalassays where the

TNF-a level was increased, a 25chronic iana\mmatorS E;Otl{aﬂh'{[itis C(EH&[rr?d and its pathological picture

was alleviatel? B FRRIBIt B T R e B A R SRt AN S S IR R aES and pathological

conditions udbalstiaéirisspdidibpidas errbirasHsierbiersitin MM AteRpdr0gs (NSAIDs) and, in
more severe Résesrgoklcsakisiibh pesiwiinasinepotan ethotrexatecanesataministeTad.imhese drugs act

symptomaticﬂysg%twtggﬁgpM&Q%ﬂﬁggmwg@gagggggggss& Novel approaches in the

therapy of rheumatoid arthritis are based upon drugs such as tenidap, leflunomide, cyclosporin,

FK-506 gnd upon bigmoleghies neuralieng,tae iR, e Sreyneigialy avallabis.therapies

include etanercept Enbrel(é) Immunex), a fusmnt%rotein of the solgg e TNF-a receptor, and infliximab
C

(Remicade(r)"BEERTBE )R 8 MEHCHS GRS S AR Ro RS LATRSBIR A dditionally, etanercept

and infliximabeneaglisend ghurniediticye dsepgps of Crohn's disease. Compounds which inhibit
the production of TNF-a are believed useful in a wide variety of diseases and disorders through
mechanism based therspie wicieddrom ritio nriMENT feyvin idlieots FaedBNEWdiblivefestioly dikkases including

but not limitegrg:vifahisLalernofifsamdius tadueas Asstpandisainarhenaditisdhepatic steatosis,
both alcppol%gg%gﬁtgr}g\@%m%h% tKg%h‘%&%ﬂRQ'i?ﬂéﬁlaﬂﬁu??t?ﬁﬁb’{b‘?ﬁ’at'c cirrhosis, autoimmune hepatlt_ls,

chronic active atitis, Wilson's disease, myasthenia gravis, idiopathic sprue, autoimmune
inflammatory bowel,disegse, ulgeralye.solites GrONDLS dirase AMMAIOR ARE] diseases,
endocrine ophthalmopathy, Gravé's disease, sarcoldosis, i p%lmary iliary cirrhosis, pancreatitis,
nephritis, endﬁ%ﬂ@iﬁ%@d&t’i%ﬁiﬁé"é’ﬁ%lﬁ? emiedgreatieterste, Cepgis X dMnte, post ischemic
reperfusion inphity{onsada fegsiblpqoivad drigd fnfEtioRh eneningitghpsorasiststimias chronic obstructive
pulmonary disgask (GSRR-Sariasph#iarLenaestive-Rearibalpigdlifelicslisgasraneystic fibrosis,
pulmongyy fIBrosis, HeRAHS BRI TNERA IRIosiSs GRSNRIB LA IPIRFIgBLLHERIRAILY

conditions and diseases. Some proofs indicating the biological importance of TNF-o

were chbtained by in vivo experiments in mice, in which mouse genes for TNF-o or its

receptor were inactivated. Such animals are resistant to collagen-induced arthritis and

to endotoxin-caused shock. In animal assays where the TNF-¢ level was increased, a

25  chronic inflammatory polyarthritis occurred and its pathological picture was alleviated by

inhibitors of TNF-a production. The treatment of such inflammatory and pathological

conditions usually includes the application of non-steroid antiinflammatory drugs

(NSAIDs) and, in more severe cases, gold salts, D-penicillinamine or methotrexate are

administered. These drugs act symptomatically, but they do not stop the pathological

30  process.



20transplantation, cancer, diseases involving angiogenesis, autoimmune diseases, ankylosing
spondylitis, autoimmune encephalomyelitis, autoimmune hematological disorders, hemolytic anemia,
aplastic anem?g?ﬁﬁﬂsé'}?éﬁscell anemia, idiopathic thrombocytopenia, sysf’&%&sﬁ?%?’@&/’thematosus
(SLE), polychondritis, scleroderma, Wegener granulomatosis, dermatomyositis, Reiter's syndrome,
non infection uveitis, 25autoimmune keratitis, keratoconjunctivitis sicca, vernal keratoconjunctivitis,
interstitial lung fibragis, psoriatic arthritis, psoriasis and_other benian or. mal liferative skin
diseases, atopic dgrér%va?tﬁ)ﬁg?r&?t?cg?i'an, th%g%g 5§n%?§trfqva§0%sa5{% qe%s% rS%?kgi%?s%?grig%QaSe, Alzheimer's
disease, acuf'dhef HEAR: RIRPISREFOSROTEaREeOR Ao HRERBMARSHISHRHIRIHB Y eficiency virus
(HIV), cachetie, tNFemdatisis, Gkimvieftatrnetdeyie beasEs, i30udsteloaetheiisHMAgBosteoporosis, RA,
em|_ohdysemlaaqﬁm&mg)bs@u@&icﬁm?@ﬂﬂmd '@dﬂ%mgbiswmaﬁﬁa&,@m:xwﬂﬁm@h@]ar irlw_juay, .
periodon ease, non:insulin dependent diabetes mellitus. e,ll di s)..and insulin dependent
Ciabetes el e S S1E T SdE A B et
superfamily GirerizYiNBaREbRIBESRSPIHE IRRINATRE A dINAR HRSA8R of the second messengers
cyclic adenosine monophosphate (CAMP) and cyclic guanosine monophosphate (cGMP). Eleven
different PDE familieeRaxedseeticiiohipdertsr epiteier oE Nioorrse e RhittsifreR I Substrate
preference, catadytiof acterys sedsitviytotendggendus activater sharmgéntnbitersgrdind. encoding genes.
The PDE4 isagizymedamienbibis adahafintydey rvclin §MP buihas weakiaffinity for cyclic GMP.
Increased cydlic AVIP leyels cased by FDES innibiion, are assagiated with the, sypprpssion of cel
activation in a wide fange i inHammatory and immun ce‘ﬁsé, inciudin iympf')\ocyefes,_macrophages,
basophils, netitfophiRiciRiceysthwishien-Nistasreiis trratin fiEiaeR Gég@'f‘é‘ﬁé{% fifedéiease of the
cytokine Tummirddecicisis Heaetits- Aiben STdlHeasy, myastmeviegroidhdiseattiysmlegical effects, PDE4

inhibitors of varigd GhemitahshusreRd e ReeniacanlyHirclosardalhigdreatment or prevention of
chronic and achjte inf}am atory diseases, and of E?gpe[ at Io%ical copditions disgases and disorders
in ha r\? )él él]

amim owel digeases. enfocnne o rave $€, Sareoidgs)s .
known to be suscep 818 18" amelior ation y IARBRION or BBEX. POEF S oug(f'\{ to be useful in

the treatmentaRans LSPOpHTTERS GPaciRaEsy "GP sgrs s Rditioms Sedfsediadly inflammatory and/or
allergic diseasasntaymaniaatgis sehsissintmans piat exeendesgsthsiva, ighrpmaletstructive pulmonary
disease (CORID {8, gefh ARG BRORERINSRNGUOH R PRYSE I Bhr MBI ARVt HtiGaria, allergic
rhinitis, allergic conjunctivitis, vem |.conjunctiyiti ,eg?qogohpg: radquloma,cps riasis, rheumatoid
I duseﬁs Lli é[osmcg)q];ifa cén stwegnea ailure, 1l rfr%c. Iseases, cyslg Hbrosis, .
arthritis, septic’'shock; tlcerative colitis, Crohn's’disease, réperfusion injury of the myocardium and
brain, chroni®giBaiaribesihasEteeRid S ERCaUTe RS/ 61 'BietHEE s 8IPRERDAYe, multiple
sclerosigfycognitiusamaiaimankfedgeites heuholggiogiogisesie msuthnasdlidtaisaer's disease),
depression, o RakkiddIgssRiNECAlili-AREHOLRIPMIsHISRRSS M mARIRRRNCRRA referred to as
mflammatorycpowdel Isease SUMMARY The present dlscg)s%re includes a ﬁompound of Formula (1):
isorders, hemo Hhﬁ‘ane ia, ag_astzca emia, pure red cell anemia, idiopathic

(I) or a salt thereof, Wherel ISOors;

thrembocytopenia, systemic lupus erythematosus (SLE), polychondritis, scleroderma,

Wegener granulomatosis, dermatomyositis, Reiter's syndrome, non infection uvellls,

25 autoimmune keratitis, keratoconjunctivitis sicca, vernal keratoconjunctivitis, interstitial

lung fibrosis, psoriatic arthrifis, psoriasis and other benign or malignant proliferative skin

diseases, atopic dermatitis, urticaria, neurodegenerative disorders, Parkinson's disease,

Alzheimer's disease, acute and chronic multiple sclerosis, cancer, viral infection, human

immunodeficiency virus (HIV), cachexia, thrombosis, skin inflammatory diseases,

30 osteoarthritis (OA), osteoporosis, RA, emphysema, chronic bronchiolitis, aliergic rhinitis,
radiation damage, hyperoxic alveolar injury, periodontal disease, non-insulin dependent
diabetes meliitus (Type It diabetes), and insulin dependent diabetes meilitus {Juvenite or

Type | diabetes).



A2is 0 or S; 5U is N or C-(CH2),,Ru; V is N or C-(CH2)RY; W is N or C-(CH2)",Rw; X is N or
C-(CH2)"'Rx; Yis N or C-(CH2)yRY; 10Z is N or C-(CH2)2Rz; Fe is -(OH2)gRu; R2 is -(CH2)sRs;
wherein each of q, s, u, v, w, X, y, and z individually is 0, 1, 2, 3, or 4; 15each of RQ, Rs,RU, Rut Rw,
Rx, RY, and Rz is independently selected from the group consisting of alkyl; alkyl substituted with one
or more Rak; alkenyl; 20alkynyl; aryl; aryl substituted with one or more Ra; azido; cyano;

Phosphodiesterases (PDEs) comprise a superfamity of enzymes responsible for
_the hydrolysis and inactivation of the second messengers cyclic adenosine

monophosphate (CAMP) and cyglic guanbsine monophosphate {cGMP). Eleven
different PDE families have been identified to date (PDE1 to PDE11) which differ in
substrate preference, catalyfic activity, sensitivity to endogenous activators and
inhibitors, and encoding genes.

The PDE4 iscenzyme family exhibits a high affinity for cyclic AMP but has weak
affinity for cyclic GMP. Increased cyclic AMP levels caused by PDE4 inhibition are
associated with the suppression of cell activation in a wide range of inflammatory and
immune cells, including iymphocytes, macrophages, basophils, neutrophils, and
eosinophits. Moreover, PDE4 inhibition decreases the release of the cytokine Tumor
Necrosis Factor-alpha {TNF- a).

in view of these physiological effects, PDE4 inhibitors of varied chemical
structures have been recently disclosed for the treatment or prevention of chronic and
acute inflammatory diseases and of other pathological conditions, diseases and
disorders known 10 be susceptible 1o amelioration by inhibition of PDE4. -

PDE4 are thought to be useful in the treatment and/or prophylaxis of a variety of
diseases/conditions, especially inflammatory and/or allergic diseases, in mammals such
as humans, for example: asthma, chronic obstructive puimonary disease (COPD) (e.g.
chronic bronchitis and/or emphysemay, atopic dermatitis, urticaria, allergic rhinitis,
allergic conjunctivitis, vernal conjunctivitis, eosinophilic granuloma, psoriasis, rheumatoid
arthritis, seplic shock, ulcerative colifis, Crohn's disease, reperfusion injury of the
myocardium and brain, chronic glomerulonephritis, endotoxic shock, adulf respiratory
distress syndrome, mulfiple sclerosis, cognitive impairment (e.g. in & neurological
disorder such as Alzheimer's disease), depression, or pain. Ulcerative colitis and/or
Crohn's disease are collectively often referred to as inflammatory bowel disease.

SUMMARY

The present disclosure includes a compound of Formula (1):



25cycloalkyl; cycloalkyl substituted with one or more Rc; fused cycloalkylaryl substituted with one or
more Fr; fused arylcycloalkyl substituted with one or more Rf2; fused heterocyclyaryl substituted with
one or more RY® 1WSd% &8 Iheterocyclyl substituted with one or more IRgﬁ?’ﬁ%éé@%galkylheteroaryl
substituted with one or more Rf5; fused heteroarylcycloalkyl substituted with one or more R16; fused
heterocyclylheteroaryl substituted with one or more RU; fused heteroarylheterocyclyl substituted with
one or more Rifi; halogen; haloalkyl; heterocyclyl; heterocyclyl substituted with one or more Rhe;
10heteroaryl; heteroaryl substituted with one or mofie IR6a; hydrogen; NR3R4; -C(0)NR3R4; 15
-C(0)2R6; ORB: and nitro; RKN N,Rz
)ﬁ/Y\ R A2
I T
or a salt thereof, wherein |
AlisCorS;
AfisOorS;
5 Uis Nor C~{CH),RY;
Vis N or C~{CH,)RY;
Wis N or C~(CHz),R™;
X is N or C~(CH,)LR%;
Yis N or C~(CHz)\RY;
10 Zis N or C—H{CH,).R%;
R is —(CHy)yR%;
R? is —(CH2)sR";
wherein
each of g, s, U, v, w, %, ¥, and z individually is 0, 1, 2, 3, or 4;
15 each of R, R% RY, RY, R%, R* R", and R” is independently selected from the
group consisting of
atkyl;
alkyl substituted with one or more R*;
alkenyl;
20 alkynyt;
aryl;
aryl substituted with one or more R%;
azido;
cyano;
25 cycloalkyl;
cycloalkyl substituted with one or more R
fused cycloalkylary! substituted with one or more R":;
fused aryicycloalkyl substituted with one or more R™;
fused heterocyclyaryl substituted with one or more R™;



20wherein each of R3 and R4 is independently selected from the group consisting of H, acyl, alkyl,
alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl; j is O, 1, or 2; 25each R5,

R6, R7, and REGIHE s fAdently selected from the group consisting of Rfdr&GENYSHEA? alkyl
substituted with one or ore Rak; 30alkenyl; alkynyl; alkoxy; aryl; aryl substituted with one or more Ra;

cycloalkyl; cycloalkyl substituted with one or more Re; halogen; haloalkyl; 5heterocyclyl;
fused arylheterocycly! substituted with one or more R¥;
fused cycloalkylheteroary! substituted with one or more R®;
fused heteroarylcycloalkyl substituted with one or more R
fused heterocyclylheteroaryl substituted with one or more R”;
3 fused heteroarylheterocyclyl substituted with one or more R%;
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R";
10 heteroaryl;
heteroaryl substituted with one or more RA
hydrogen;
-NR*RY;
-C{OINR®R*;
15 -C(O)R";
~C{O)R%:
-S(O)R";
-OR?% and
nitro;
20 wherein
sach of R® and R* is independently selected from the group
consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsutfonyl,
aryl, cycloalkyl, heterocyclyl and heteroaryl;
jis 0,1, 0r2;
25 each R®, R®, R, and R® is independently selected from the group
consisting of
hydrogen;
aikyl;
alkyl substituted with one or more R%;
30 alkenyl;
alkynyt;
alkoxy;
aryl;
aryl substituted with one or more R



heterocyclyl substituted with one or more Rho; heteroaryl; heteroaryl substituted with one or more
Rha; wherein each Ra, Ft, R", R12, 1213, Rf4, Rifi, R16, R", Rh' and 10R" is independently selected
from the grou&?&%ﬁ@ﬁﬁd{‘of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide, gﬁﬁﬁ@?(gf’y‘f?wgno, cycloalkyl,
halogen, haloalkyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)01R9, -S02R16, -SR", - C(0)R12,
-C(0)NR13, -NH-S02-R14, -S02-NR16R16, and 15-S02-CH2-S02-CHS3; and wherein R11, R12, R13
nl4, 13 each R9, R19,R -, and R16 is ingeﬂ(epdently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl,%gfgro%ycl [, and heteroaryl, 20provided that when R1 is
hydrogen, Rs is selected from the grof¥s'eaifadistiprjtuted ik ane#'sliB&tiiited with one or more Ra:
alkenyl; alkynyl; 25aryl; aryl substituteitelsiinone or more Ra; azido; cyano;.
haloatkyl;
5 heterocyciyi;
heterocyclyl substituted with one or more R™;
heteroaryl;
heteroaryl substituted with one or mare R™;
wherein each R?, R, R, R%, R® R™ R®, R®, R7, R" and
10 R™ is independentiy selected from the group consisting
of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide, amino,
aryl, cyang, cycioalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C(O)OR®, -SO;R", -8R, -
C(O)R"™, —C(OINR'™, -NH-S0,-R", -80,-NR"R", and
15 —80CH»-50:-CHz and wherein
each R®, R®, R", R, R® R™ R and R" is
independently selected from the group
consisting of hydrogen, alkyl, atkenyl, alkynyl,
aryl, cycicalkyl, heterocydlyl, and hetercaryl,
20 provided that when R’ is hydrogen, R® is selected from the group consisting of
alkyl;
alkyl substituted with one or more R™
atkenyl;
atkynyl;
25 aryl;
aryl substituted with one or more R?,
azido;
cyana;
cycloatkyt;
30 cycloalkyl substituted with one or more R%;
fused cycloalkylaryl substituted with ane or more R™;
fused aryleycloalkyl substituted with one or more R%;
fused heterocyclyaryl substituted with one or more R™;
fused arylheterocyclyl substituted with one or more R™;



cycloalkyl; 30cycloalkyl substituted with one or more Re; fused cycloalkylaryl substituted with one or
more fused arylcycloalkyl substituted with one or more Rf2; fused heterocyclyaryl substituted with one
or more Rf3; fused arylheterocyclyl substituted with one or more Fe; fused cycloalkylheteroaryl
substituted with one or more Rh5; fused heteroarylcycloalkyl substituted with one or more Rf8; fused
heterocyclylheteroaryl substituted with one or more Rif; fused heteroarylheterocyclyl substituted with

one or more Rh8; heterocyaivli RIROSHFMLRIRRIIUWAH JihoneeRmore Rhe; heteroaryl; heteroaryl
substituted with one or more R R %%4; -C{YOMR?;EM' cgo ZF%&ORB; and nitro. In a first aspect,
IJ' ? bstitufed with ohe o

ha; -N
there is provided a E‘bﬁ?ﬁp’&ﬂ?{aa ?ﬁf&l‘r}ﬁ b of apharmaceu |8'§1Iy acceptable salt thereof, wherein Al
is 0 or S: A2 is 0 or 8sad hskgrocyclylheteroaryl substituted with one or more R7,

fused heteroarylheterocycly! subsiituted with one or more R
heterocyclyl;
heterocycly! subsfituted with one or more Rhe,
heteroaryl;
heteroaryl substituted with one or more R";
. -NRPR%
-C{OINRRY
-C(O)R%
-C{ORRS,
-S(OR";
-OR% and

_nitro.



Vs C-(CH2),Rv; W is X is C-(CH2),,Rx; Y is C-(CH2),RY; Z is C-(CENzRz; R1 is -(CH2),IRQ; R2 is
--(CH2),R5; wherein each of g, s, w, X, y, and z individually is O, |, 2, 3, or 4; v is zero; RQ is selected

from the group consisting of: alkyl, cycloalkyl, phenyl, benzyl, tetrahycirofuranyl, tetrahydropyranyl,
pyrrolidinyl, piperidinyl, and

In a first aspect, there is provided a compound of Formula ():

or a pharmaceutically acceptable salt thereof, wherein
AlisOor§;
A%isOorS;
Ui N;
V is C~(CH)R";
W is CHCHa)wR";
X is C{CHa)R™;
Y is C«(CHo),R;
- Zis C~(CH)R%
R is ~(CHy)eRS;
R? is (CH2):R%;
wherein . o .
each of g, s, W, X, v, and z individually1s 0, 1, 2, 3, or 4;
v is zero; -
R is selected from the group consisﬁng of:
atkyl,
cycloalkyl,
phenyl,
benzyl,
tetrahydrofuranyl,

8a



-ORs, wherein the cycloalkyl is optionally substituted with one or more Rh; the phenyl and benzyl are
each independently optionally substituted with one or more Ra; and the tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl and piperidinyl are each independently optionally substituted with one or
more Rho; Rv is chloro or -00-13; each of Rs, Rw, Rx, RY, and Rz is independently selected from the:
group consisting of alkyl; alkenyl; alkyrtyl; aryl; aryl substituted with one or more Rh; azido; cyarto;
cycloalkyl; cycloallcyl substituted with one or more Re; fused cycloallcylaryl substituted with one or
more Re'; fused arylcycloalkyl substituted with one or more Rcz; fused heterocyclyaryl substituted with

substituted with one or more R5; fused heteroarylcycloalkyl substituted with one or more Rth; fused
hetetrocyclylheteroaryl subsggtu e}%rvgli}t&%pﬁ’or more Rn; . halogen; halo alkyl;
pyrrolidinyl, |
piperidinyl, and
-OR®, wherein
the cycloalky! is optionally substituted with one or more R”;
the phenyl and benzyl are each independently optionally
substituted with one or more R"; and
the tetrahydrofuranyl, {etrabydropyranyl; p}rrrolidinyl and
piperidinyi are each independently optionally substituted
- with one or more R™; |
RY is chloro or -OCHa; _ 7
each of RS, R¥, R* RY, and R” is independently selected from the group
consisting of
alkyl; -
alkenyl;
alkynyl;
arb?l; |
aryl substituted with one or more R”,
azido;
Cyano; -
cycloalkyl,
cycloalicyl substituted with one or more R%;
fuséd cycloalkylaryl substituted with one or more rR%;
fused arvicycloalkyl substinited with one or more R, |
fused hetero cyclyé.ryl substituted with one or more R%;
fused arylheterdcyciyi substituted with one or more Rﬂ;
fused cycloalkylheteroaryl substituted with one or more RZ;
fused heteroarylcycioalkyl substituted with one or more R,
fused heterocyclylheteroaryl substituted with one or more rRY;

8b



heterocyclyl; heterocyclyl substituted with one or more RKk; heteroaryl; heteroaryl substituted with one
or more Rh', hydrogen; -NR3R4; -C(0)1\IR3R4; -C(0)2R6; -S(0)jR7; -OR8; and nitro; wherein each of
R3 and R4 is independently selected from the group consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl; j is 0, 1, or 2; each R5, R6, R7, and R8 is

independently selected from the group consisting of hydrogen, alkyl; alkenyl; alkYnYi; alkoxy; aryl; aryl
substituted with one or more Ra;

 halogen;
haloalleyl;
heterocyelyl;
heterocyelyl substituted with one or more R™;
heteroaryl;
 heteroaryl substituted with one or more R,
hydrogen;
NRRY.
C(ONR’RY;
C(O)R?;
-C(O)R";
-S(O}R”;
-OR®; and
nitro;
wherein
| each of RS and R is independently sq}s;:{cd from the group
coﬁsisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl;
jis0,1,0r2; '
each R%, RS, R7, and R® is independently selected from the gfoup
consisting of
hydrogen; -
alkyl,
alkenyl;
alkynyl;
alkoxy;
aryl;
ary] substituted with one or more R%;
cycloalkyl;
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cycloalicyl; cycloalkyl substituted with one or more Re; halogen; haloalkyl; heterocyclyl; heterocyclyl
substituted with one or more Rh', heteroaryl; and heteroaryl substituted with one or more Rim; wherein
each of Ra, Re, Rfl, R12, R, R14, Rfs, Rf6, RP, Rile and Rha is independently selected from the group
consisting of acyl, alkyl, alkenyl, alkynyl, alkoxy, an-tide, amino, aryl, cyano, cycloalkyl, halogen,
haloalkyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)OR9, -S02R10, -SR11, -C(0)R12, -C(0)NR13,
-NH-S02-1114, -S02-NR15R16, and -302-012-S02-Cli3l and wherein each of R9 ,R10 ,Rn ,R, R13
R14, R15, and R16 is independently selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, cycloalkyl, heterocyclyl, and heteroaryl. In a second aspect, there is provided a
pharmaceutical composition comprising. a compound of Foimula (I) : or a pharmaceutically

acceptable salt thereof, wherein Al is O or %ﬁoéﬁc}?s% or u%t'éé i&ﬁ'}ﬁ one or more R';
| haiogen; '
haloalkyl;
heterocyelyl;
heterocyclyl substituted with one or more R,
heteroaryl; and
| heteroaryl substituted with one or more R
wherein each of R?, R%, R™, R% R®, R®, R®, RS, R”, R* and R™ is independently
| selcﬁted from the group cbnsisting of acyl, alkyl, alkenyl, alkynyl, alkoxy,
aﬁ:nide, aminao, afyl, cyino, cycloalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C(Q)OR?, -SO,R™, -SRY, -C(O)R”,
 -C(O)NR”, -NH-SO,-R™, -502,-NR®R'S, and -80,-CHp-SO,-CHs; and
wherein sach of 'Rg, R R“, Ru, R RM, RY, and Rl(: is independently se.i::cted
from the grouiﬁ consisting of hydrogen, alkyl, alkenyl, alkynyl, arvl,
cycloaikyl, heterocyclyl, and heteroaryl.
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V is' C-(CH2),Rv; W is C--(CH2),,Rw; X is C-(CH2kRX; Y is C-(CH2)yRY; Z is C-(CH2)1R1; R} is
-(CH2),IRQ; R2 is -(CH2),Rs; wherein each of q, s, v, w, X, ¥, and z individually is 0, 1, 2, 3, or 4; RQ is
selected from the group consisting of: alkyl, cycloalkyl, phenyl, benzyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolirdinyl, piperidinyl, and -ORE, wherein the cycloalkyl is optionally substituted
with one or more Re; the phenyl and benzyl are each independently optionally substituted with one or
more Ra; and the tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and piperidinyl are each
independently optionally substituted with one or more Rile; each of Rs, FY, Rw, BY, R", and Rz is
~independently selected-fronsepeng esgget, there is provided a pharmaceutical composition comprising:

a compound of Formula (1) :

or a pharmaceutically acceptable salt thereof,
wherein
AlisOorsS;
AtisOor S;
UisN;
V is C{CH,)RY;
W is C+(CH2)WR";
- X is CH{CH)R™;
Y is C—(CHa),R;
Z is C~(CH.).R%;
R'is ~(CH2)RY
R?is <{CH.).R%;
wherein
each of g, 8, v, w, %, ¥, and z individually is 0, 1, 2, 3, or 4;
R9is selected from the group consisting of: '
alkyl,
cyeloalkyl,
‘phenyl,
benzyl,
tetrahydrofuranyl,
tetrahydropyranyl,
pyrrolidinyl,
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consisting of alkyl; alkenyl; alicYnYl; aryl; aryl substituted with one or more Ra; azido; cyano;
cycloalkyl; cycloalkyl substituted with one or more Re; fused cycloalkylaryl substituted with one or
more REI; fused arylcycloalkyl substituted with one or more Rf2; fused heterocyclyaryl substituted with
one or more B..; fused arylheterocyclyl substituted with one or more RY4; fused cycloalkylheteroaryl
substituted with one or more Rf5; fused heteroarylcycloalkyl substituted with one or more Rf6; fused

heterocyclylheteroaryl substituted with one or more Rf7; halogen; hanaLlcyI heterocyclyl; heterocyclyl
substituted with one or more Rh

piperidingl, and
-OR®, wherein
* the cycloalkyl is optionaﬂ'}f substituted with one or more R,
the phenyl and benzyl are each independently optionally substituted with
one or more R*; and
the tetrahydrofuranyl, tetrah ydropyranyl, pyrrolidinyl and piperidinyl are
. each independently optionally substituted with one or more R

each of RS, RV, RY, RX, RY, and R” is iﬁdependenﬂy selected from the group

coﬁsisting of

alkyl;

alkenyl,

alkynyl;

~aryl; |

ary! substituted with one or more R,

azido;

Cyano;

cycloalkyl;

cycloaﬂcyl substituted with one or more R,

fused cycloalkylaryl substituted with one or more Rﬂ

fused aryleycloalkyl substituted with one or more R™;

fused heterocyclyaryl substituted with one or more R”;

fused arylheterocyelyl substituted with one or more Rﬂ;

fused cycloalkylheteroaryl substituted with one or more RY;

fused heteroarylcycloalicyl substituted with one or more R,

fused heterocyclylheteroaryl substituted with one or more R™;

halogen;

haloalkyi;

heterocyclyi;

heterocyclyl substituted with one or more R™;

8f



heteroaryl; heteroaryl substituted with one or more Rh; hydrogen; -NR3R4; -C(0)1\TR3R4; -C(0)2R6;
-S(0)jR7; -ORB; and nitro; wherein each of 12.3 and R4 is independently selected from the group
consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloallcyl, heterocyclyl and

heteroaryl; jis 0, 1, or 2; each R5, R6, R7, and R8 is independently selected from the group consisting
of hydrogen; alkyl; alkenyl; alkynyl; alkoxy;

heteroarvl;
heteroaryl substituted with one or more R™;
hydrogen;
NRRY
-C(O)NR'RY;
C(O)R;
-C(O)RS
SOR';
-OR%; and
nitro; .
wherein _
each of R? and R* is independently selected from the group
consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, hctérocyclyl and heteroaryl;
jis 0, 1,01 2; - ‘
each R®, R®, R/, and R® is iﬁdependently selected from the group
consﬁisting of .
hydrogcn;
alkyl;
alkenyl;
alkynyl;
alkoxy;
aryl;
aryl substituted with one or more R%;
cycloallkyl;
cycloalkyl substituted with one or more R
halogen; '
haloalkyl;
heterocyelyl;
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aryl; aryl substituted with one or more Ra; cycloalkyl; cycloalkyl substituted with one or more halogen;
halo alkyl; heterocyclyl; heterocyclyl substituted with one or more Rho; heteroaryl; and heteroaryl
substituted with one or more Rha; wherein each of R, R, Rfl, Rf2, R R61 {3, Rf5 , ,K R17, Rho and Rha
is independently selected from the group consisting of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide,
amino, aryl, cyano, cycloalkyl, halogen, haloallcyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)OR9,
-SO2R1, -SR", -C(0)R12, -C(0)NR", -NH-S02-R14, -S02-NRI5R16, and -S02-CH2-S02-C1-13; and
wherein each of R9, Rio, R11, R12, R13 R14, Rts, and R16 is independently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl; cycloalkyl, heterocyclyl, and heteroaryl; and a
pharmaceutically acceptable carrier.  In a third aspect, there is provided a method of synthesizing a -

compound having the foimula
heterocyclyl substituted with one or more R™;

heteroaryl; and
_ heteroaryl substituted with one or more R™,;
wherein each of R*, R%, R, R% R®, R¥, R® R®, R¥, R™ and R™ is independently

selected from the group consisting of acyl, alkyl, alkenyvl, alkynyl, alkoxy,
amide, amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy, |
heteroaryl, hydroxy, nitro, -C(O)YOR’, -SO.R'’, -SRM, -C(O)Ru,
C(OJNRY, -NH-S0,-R™, SO, NRPR¥ and -S0,-CH,-S0,-CHs; and

wherein sach of R, R™®, R*, R, R®R™ RY and R¥®is mdcpendmﬂy selected
from the group conszstmg of hydrogen, alkyl, alkenyl, alkynyl a,ryl
cycloalkyl, hetarocyclyi and heteroaryl; and

a pharmaceutically acceptable carrier.

In a third aspect, there is provided a method of synthesizing a compound having
the formula

comprising mixing a compound of formula

R'?
SNHO™S
~"0
N/
RB

and a compound of formula ONC-R? and a base,

wherein
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comprising mixing a compound of formula R3 and a compound of formula ONC-R2 and a base,
wherein Rl is -(CH2)4122; R2 is -(CI-12)3R5; R3 is --(C112)"Rv; wherein each of g, s, and v
individually is 0, 1, 2, 3, or 4; RQ is 'selected from the group consisting of: alkyl, cycloalk-yl, phenyl, .
benzyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, and -Ole, wherein

. RMis {CHRY
R? is ~(CH,)R5;
R’ is~{CH)R";
wherein
each of ¢, 5, and v individually s 0, 1, 2,3, or 4;
RY is selected from the group consisting of:
alkyl,
cycloallyl,
 phenyl,
benzyl,
tetrahjrdroﬁlrényl,
tetrahydropyranyi,
pyrrolidinyl,
piperidinyl, and
-OR®, wherein _
- the cyciéalkﬁ}l is optionally substituted with one or more R;
the phcnyi and benzyl are each independently optionally substituted with one or
more R*; and |
the tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and piperidinyl are each
| independently optionally substituted with one or more R™; |
each of RS and RY is independently selected from the group consisting of
alicyl;
alkenvl;
alkynyl;
aryl;
aryl substituted with one or more R*;
azido;
Cyano;

cycioalkyl;



the cycloaLkyl is optionally substituted with one or more Rc; the phenyl and benzyl are each
independently optionally substitutedone or more le; and the tetahydrofuranyl, tetrahydropyranyl,
pyrrolidinyl and piperidinyl are each independently optionally substituted with one or more R3'; each of
R6 and BY is independently selected from the group consisting of alkyl; alkenyl; alicYIlY1; aryl; aryl
substituted with one or more Ra; azido; cyano; cycl oallcyl; cycloalkyl substituted with one or more Re;
fused cycloallcylaryl substituted with one or more Rn; fused arylcycloalkyl substituted with one or more
Rf2; fused heterocyclyaryl substituted with one or more Rin; fused arylheterocyclyl substituted Wlth
one or more Rm; fused cycloalkylheteroaryl substituted with one or more Rf5; fused
heteroarylcycloalkyl substituted with one or more Rm; fused heterocyclylheteroaryl substituted with

one or more R17; halogen; halo alkyl; heterocyclyl; heterocyclyl substituted with one or more Rh’,
heteroaryl; cycloalkyl substituted with one or more R%;

fused cycloalkylaryl substituted with one or more R™;

fused arylcycloalky! substituted with one or more RE;

fused heterocyclyaryl substituted with one or more RE;

fused arylheterocyclyl substituted with one or more Rﬂ;

fused cycloalkylheteroaryl substituted with one or more Rﬁ;_

' fused hetero aryleycloalkyl substituted with one or more R®,

fused heterocyclylheteroaryl substituted with one or more rY

halogen;

haloalkyl;

heterocyelyl;

heterocyclyl substituted with one or more R,

heteroaryl;

heteroary] substituted with one or more R

hydrogen;

NR*RY;

-C(ONR'RY,

-C{O)R?;

-C(0):R%;

-SOR";

-OR%; and

THiTo;

wherein _

| each of R® and R” is independently selected from the group consisting of
H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloaikyl,
.hetcrocyclyl and heteroaryl;
§is0,1, 002 |
each Rs, Ré, R7, and R% is mdependently selected from the group

consisting of
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heteroaryl substituted with one or more Rh% hydrogen; NR3R4; C(0)1\IRR4; -C(0)2R6; S(0)jR7;
-OR8; and nitro; wherein each of R3 and R4 is independently selected from the group consisting of 1-1,
acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloallcyl, heterocyclyl and heteroaryl; jis 0, 1, or 2;
each R5, R6, R7, and R8 is independently selected from the group consisting of hydrogen; alkyl;
alkenyl; allcynyl; alkoxy, aryl,

nydrogen;
o alkyl;
alkenyl;
alkcynyl;
alkoxy;
aryl;
ary! substituted with one or more R?;
cyéioalkyl;
cycloalkyl substituted with one or more R
halogen; -
haloaltkyl;
- heterocycelyl;
héterocyciyl substituted with one or more R™:
heteroaryl; and |
heteroaryl substituted with one or more R™;
wherein each of R%, R, R, R®, R®, R® R® R® RY R™and R™is mdependﬁ:nﬂy
~selected from the group consisting of acyl, alkyl, alkenyl, alkyoyl, alkoxy, amide, |
amino, aryl, cyano, cycloalkyl, balogen, haloalkyl, haloalkoxy, heteroarﬂ,
hydroxy, nitro, -C{O)OR®, -SO,R®, -SRL, —C(O)Ru, -C(O)NR, NH-S0,-R*,
-SO;-NR¥R®, and -$0;-CH;-S02-CH,; and
whersin each of R’ R, RM R¥Z RERY, RY and R16 is independently seiected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
heterocyclyl, and heferoaryl.

In a fourth aspect, there is provided a compound, where the compound is a
compound selected from the group consisting of:

1-cyclopentyl-7-methoxy-3-thiophen-2-yl-1H-pyrimido[5,4-clquinoline-2,4-dione;
1-cyclopentyl-7-methoxy-3-phenyl-1H-pyrimidol 5,4-c]quinoline-2,4-dione;
1—cyclopentyi-’?-methoxy-B—thiophcn—3-_y1—1H~pyﬁmid0[5,4-c}quinoline-2,4-6ione;
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aryl substituted with one or more le; cycloalkyl; cycloalkyl substituted with one or more 1t.% halogen;
haloalkyl; heterocyclyl; heterocyclyl substituted with one or more Rhe; heteroaryl; and heteroaryl
substituted with one or more Rlia; wherein each of Ra, Fe, Rfl, R, RE3, Rf4, Rf5, R16, Rn, Rh' and
Rha is independently selected from the group consisting of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide,
amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)OR9, -
SO2R19, -SR",-C(0)R12, -C(0)NR13, -NH-S02-R14, -S02-NR15R16, and -S02-CEI2-S02-CH3; and
wherein each of R9, RIO, RIl, RI2, RI315 and R16 is independently selected from the group consisting
of hydrogen, alkyl; alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, and heteroaryl. - In a fourth aspect,-
there is provided a compound, where the compound is a compound selected from the group consisting
of: 1-cyclopentyl1-7-methoxy-3-thiophen-2-yl-IH-pyrimido[5,4-c]quinoline-2,4-dione;

1-cyclopenty 13 Zyoknnxyl-3-pleemydylH pymistiglofbicptiguihelintRpativdel,4-clquinoline-2,4-
-cyclopentyl-7-meth % 223 thiophen-3-y1-1H-pyrimido[5,4-c]quinoline-2,4-dione;

1-cyclopentyl-7-met 8%y y-3-(4-methyl-thiophen-2-y1)-1H-pyrimido[5,4-c]quinoline-2,4- dione;
1-cyclopenty1iZeyokifmxy-3- metbm -3 HapptichidbiBydclvidofindgRidediona 44dione;

crooRen L Rl it pUSa s Salng pd hpeaisdorenyi
| ' 1-cyclopentyl-3-(4-flucro-3-methyl-phenyl)-7-methoxy-1 H-pyrimido{ 5,4-cquinoline-
i,4-djone; |
1-cyclopentyl-3-(3-fluoro-4-methyl-phenyl)-7-methoxy-1 H-pyrimido[ 5,4-c}quinoline-
2.4-dione; o '
1-cyclopentyl-3 ;(3-ﬂuoro—phenyl)-?—methoxy— 1 H-pyrimido[5,4-c]quinoline-2,4-dione;
1 -cyciopcntyi—?—methoxy-3-(5-methy1~2-triﬂuoromcthyl-furan—3 -yl}-1H-pyrimido{5,4-c]-
quinoline-Z,-@-dione; ’ .
3-(3-chloro-phenyl}- 1-cyclopentyl-7-methoxy- 1 H-pyrimido[ 5,4-c]quinoline-2,4-dione;
1 -chlopentyl—B -;(3 23 -diinethyl-phenyl)—7~methoxy—i H-pyrimido[3 ,4n_c]qujr_zoﬁne-2,44
dione;
1-cyclopentyl-3-(3-ethyl-phenyl)-7-methoxy- 1 H-pyrimido{5,4-c]quinoline-2,4-dione; _
1-cyclopenty1~3-(2,3-dimethykphenyi)-?-m'eﬂwxy—1H~py;inlido[5,4-c]qﬁino}jne-2,4-
dione;
1 -cyciope.ntyl-é-(2,_5~dimethyl—phenyi)—7-methoxy—1 H-pyrimidc[j ,+c}quinoﬁne~2,4~
dione; | _
1-cyclopentyl-3-(3,4-dimethyl-phenyl)-7-methoxy-1 H~pyﬁmido{5 J4-clquinoline-2,4-
dione; | ' '
1-cyclopentyl-T-methoxy-3-0-tolyl-1H-pyrimido{5 4-ciquinoline-2,4-dione;
4.73-(3-chicro-phenyl)-7-methoxy-2,4-dioxo-3 ,4~dihydro-2H—pyﬂmjdo[S,4~é]quinolin-1 -
vyl]-piperidine-1-carboxylic acid tert-butyl ester; '
3—(3-chloro-phcnyl)—7—me:thoxy—1—piperidin—4~yi~1H—pyrirnido[5,4-c]quinoline~2,4-dione;
3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-1H-pyrimido[5,4-
¢j-quinoline-2,4-dione;
3~(3-chioro-phenyl)-7-methoxy-1-{1 (propane -2-sulfonyl)-piperidin-4-yl]-1H-
pyrimido[5,4-c}-quinoline-2,4-dione;
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2,4-dione; 1-cyclopentyl1-3 -(3 -fluoro-4-m ethyl-pheny1)-7-metboxy- 1H-pyrimi do

[5,4-c]quinoline2,4-dione; 1 -cyclopentyl-3
-(3-fluoro-pherty1)-7-methoxy-1H-pyrimido[5,4-c)quinoline-2,4-dione; 1

-cyclopentyl-7-methoxy-3-(5-methyl-2-trifluoromethyl-furan-3 -y1)-1H-pyrimido[5 ,4-c]-

quinoline-2,4-dione; 3-(3-chloro-phenyl)- 1-cyclopentyl-7-methoxy- 1H-pyrimido -

[5,4-c]quinoline-2,4-dione; 1 -cyclopentyl-3 -(3 ,5-dimethyl-phenyl)-7-methoxy-1H-p yrimido [5
,4-c]lquinoline-2,4- dione; 1 cyclopentyl 3 (3 ethyl phenyl)-7-methoxy- 1H pyr|m|d0[5

,4-clquinoline-2,4-dione;

1-cyclopenty1-3-(2,3-dimethyl-phenyl)-7- methoxy 1H-pyriroido[5,4-c]quinoline-2,4- dione; 1 -cyclop
enty1-3-(2,5-dimethyl-phen 1) -7- methoxy yrlmldo 5.4-e
1-cyclopenty %83¢83 ! -’Wi o%xi‘?% 2D ﬁm?’é]%fsezﬁéi ?rﬁg% SRR

-cyclopentyl-7-met ¥i %ﬁ@yﬂ.&ﬁm&mg&@{%@myl&@ﬁm -2,4-dione;
4-[3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo y o[ um
-carboxylic adi"d”ﬁéﬁ%/ I'@Q%?Q"?k(%“@m r@%%%’%%)%%l‘ﬂ’é?ﬁ g cg?‘%%]péﬁI r&.-y
[5,4-c]quinoline-2,4-gdigRigo Bn(3- ?ﬂbp@}m&%&ﬂdxyhc acid ethyl ester;

%- yll-piperidine-1
1-pyrimido

-methanesulfonyl-piperidin-4-y1)-7- ine-2 4-dione:
3-(3-chloro- pﬁmﬁmtﬁw%p%Tﬁigyﬁéé ony?f? pipéa#%ﬁr i Py % [5,4-

pyrimido[5,4-4- qUIndﬂ‘[@nﬁd}rﬁhm@rcyclohexanecarboxyhc acid;

443-(3-chloro- phedgigﬁ_gge%‘% X Zlf)'yl—gxgﬁmﬁé-ngﬂ Setpn ik B L ey

ylkiperidine-1 S8aF
trans-443-(3- Chloro@h&ﬁwﬁﬂi@l@%ﬁaﬂm@bﬁﬂyﬂmﬁmp§’fﬁm|do[5 4-

c]cininolin-1-y1] eth ter; _ )
trans-4-[3-(3- éﬁl%%"&ié% oxy- %méﬁroXo lﬁxglhy%%hi}fr 1- %ﬁ/{r%nﬁ%oﬁs a

~ c]quinolin-1-y11- cyclo]qexmhﬁehdﬂﬁ}xyhbhudpmmm@o -pheny1)-7-methoxy-2,4-di0Ox0-3

,4-dihydro- 2H30H

-C or -phenyl} 1-cyclohexyl-7-methoxy-1H-pyrimido[5,4-clquinoline-2 4-dione;

3-[(R)-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3 JA-dittydro-2H-pyrimido{5,4-

cJquinolin-1-yl}-pyrrolidine-1-carboxylic acid tert-butyl ester;

(R)-3-(3-chloro-phenyl)-7-methoxy-1-pyrrolidin-3- -yl-1H-pyrimido[5,4- c]qumohne-z 4~

dione;

3-(3 -éblorb-phenyl)~ 1-((R)-1-methanesulfonyl-pyrrolidin-3-yl)-7-methoxy-1H-

pyrimido]5,4-c}-quinoline-2,4-dione;

3~[(S)*3-(3~chloro~phenyl}-7umethoxy-2,4~dio_xo~3,4-dihydro—2H~pyrimido[5,4—-

cJquinolin-1-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester;

- (S)-3-(3-chloro-phenyl)-7-methoxy-1 »pyn‘olidin—Sfyl—1H~pyrimido[5,4-c]quinoline-2,4—

dione;

3-(3-chloro-phenyl)-1-((S)-1 -methavesulfonyl-pyrrolidin-3-yl)-7-methoxy-1H-

pyrimido[5,4-c]-quinoline-2,4-dione;

3-(3 —chloro—phenyl)-l ~(1-ethanesulfonyl-piperidin-4-yl}-7-methoxy-1H-pyrimido[ 5,4-¢}-

quinoline-2,4-dione;

4-[3-(3-chloro-phenyl}-7-methoxy-2,4-dioxo-3,4-dihydro- -2H-pyrimido{5, 4—c]qu1nohn -1-

y1]-piperidine- 1 -carboxylic acid methyl ester;

3-(3 -chioro-phenyl)-l7_(1-mcthanesulfonyl—pipcﬂdin-4—yl)J-methoxy—1H~pyrimido[5,4~

¢]-quinoline-2,4-dione; and
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c]quinolin-l-ylkcyclohexane-carboxylic acid ethyl ester;
cis443-(3-Chloro-phenyl)-7-methoxy-2,4-diOxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolM-1-ylkcyclohexane-carboxylic acid; '
3-(3-chloro-phenyl)-1- cyclohexyl -7- methoxy 1H- pyrimido[5 4-c]quinoline-2,4-dione;

3-[(R)-3-(3-chloro-pheny1)-7-metho j0X0-3,4- H-

oo R P BER e ERHER T g £ are O nidols &
. (R)-3-(3-chloro- ph M@Gﬁnmqﬂ]%ni@mmi A3t 3 _\qaytihneimék&ﬁ clguinoline-2,4- dione; .. ... .

"""3-(3-chloro-pheny1)-14(R)-1- metharga%?lcjlgglrtl)élgg iolldln -3-y1)-7-m oxy-111-

pyrimido[5,4%}- Bl Y RSHED
3-[(S)-3-(3-chloro-pheny1)-7-methoxy-2,4-dioxo-3,4-riihydro-2H-pyrimido[5, 4-
c]quinolin-1-y11-pyrrolidine-l-carboxylic acid tert-butyl ester; (S)-3 -(3 -chloro- phen}ll) -7- methoxy 1
-pyrrolidin-3-y1- 1prg/ﬁmmz@oa;c@qmnmpr@azlaﬂl Cmmﬂ?ﬂ‘fﬂ -7-methoxy-3-(4-methy

3-(3-chloro- ﬁ“e 1) rvnﬁgpﬂpg&%ﬁlﬁgﬁsiﬂ'E?%BMH@%%M&M sheihosektdally acceptable
pyrimido[5, qulnol 4-dione
343-chloro-phiethetyet-(1-ethanesulfonyl-piperidin-4-y1)-7-methoxy-114-pyrimido[5,4-c]-
quinoline-2,4-dione; 4-[3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3 ,4-dihydro- 211 -pyrimido [5,4-c]
quinolin-1 - ylkpiperidine-I-carboxylic acid methyl ester; 3 -(3 -chloro_-pheny1)-1 -0

-methanesulfonyl- Wéﬁﬁh@?@-&fﬁﬁe‘ﬁ@%ﬁ dﬁﬂﬁﬁ’@@fﬁl ERRhEE,; oo and N-
{4-RS)-3-(3; Wit ingioxy-a Aidipwpidraibyaieadi pyeitaisio[%:H thereof.

cOcrinolin-I-y11- trans cyclohexyl) “methanesulfonamide; or a pharmaceutically acceptable salt thereof.
In a fifth aspect, there is provided

1-Cyclopenty1-7-ngethQxysds tw&m@pﬁ%acw@b@mmm&%ﬂqumeimezsmmﬁe ora

pharmaceutically acceptable salt thereof. a sixth as 2 rovided
1-Cyclopentyieritisthaly/smetiort Hﬁ@f}?ﬁ’ﬂ i]‘i’b‘l’ré) EZI%?&? Ep a?ﬁ?gggﬁ%ally
acceptable %@geg}%peogﬂt thBadE seventh aspect, there is provided
3-(3-Chloro-pheny1)-1-(1-methane-sulfonylpiperidin4-y1)-7-methoxy-1H-pyrimido[5,4-c]- qumollne -2,4-
dione or a pharmaceutically acceptable salt thereof

In an eighth aspect, there is provided rans-4-[3-(3- -chloro-phenyl)- 7—methoxy-2 4-

 dioxo-3,4-dihydro-2H-pyrimido- [5,4-c]quinolin-1 -yl}-cyclohexanecarboxylic acid or a
pharmaceutically acceptable salt thereof.

In a ninth aspect, there is provided 3-(3-Chloro-phenyl)-1-((R)-1-methane-
sulfonyl-pmolidin—3—y1)—7-methoxy—1H-pyrimido[S,4—c}quinoline~2,4—di0ne ora
- pharmaceutically acceptable salt thereof.

In a tenth aspect, there is provided 3-(3-Chloro-phenyl)-1-((8)-1-methane-
suifcnyl—pyrrolidin—3-y1)—7-methoxy—1H-pyn’mido[5,4—c]quinoline-2,4-dioﬂc ora

pharmaceutically acceptable salt thereof.

In an eleventh aspect, there is provided 3-(3-Chloro-phenyl)-1 -(I-ethanesulfonﬁ-
: pipeﬁdjn~4~y1)—7-mcthoxy-1H—pyﬁmido{s,4»c}quinolme—2,4—dione or a pharmaceutically
acceptable salt thereof.

&n



In an eighth aspect, there is provided trans-443-(3-chloro-pheny1)-7-methoxy-2,4-
dioxo-3,4-dihydro-2H-pyrimido- [5,4-c]quinolin-1-y1]-cyclohexanecarboxylic acid or a pharmaceutically
acceptable salt thereof. In a ninth aspect, there is provided
3-(3-Chloro-phenyl)-1-((R)-1-methanesulfonyl-pyrrolidin-3-y1)-7-methoxy-1H-pyrimido[5,4-c]quinoline-
2,4-dione or a pharmaceutically acceptable salt thereof  In a tenth aspect, there is provided
3-(3-Chloro-pheny1)-14(8)-1-methanesulfonyl-pyrrolidin-3-y1)-7-methoxy-1H-pyrimido[5,4-c]quinoline-
2,4-dione or a ph | C b thereof ; r dn anse tl ﬁgg@ﬁ _ IS, provided
3-(3-Claloro-phenif/ﬂl1)%alﬁf)%i§t%aé e%’l%éﬁp{%gﬁéﬁﬁ%%%{%%ées;fﬁ&ﬁ%{ﬁ%y%ml o-[Z,Iﬁ%%g)ﬁoline-ZA-dio
ne or a phatriabetridattylibzdepidbieysiandnbrdot lquinoimal tridifthraspatehesateis provided N-
{4-[(S)-3-(3hlgrasahervllid methmudslioxar3 d-iplo2ltRuintdol5 4-clquinolin- 1 -yi]-
trans-cyclohexyl - methanesulfonamide or a pharmaceutically acceptable salt thereof Ina
thirteenth aspect, her%ljs provided a pharmaceutj&a%com ositionu.comgrisin a compound according
to the fourth asped® A AR AATBREUHEARY SR Stab R W TBhEOBPERUIBR APPSR fourteenth
aspect, theredsmpsovidesteopliasmaatuticattompasitiad cophprisaoguscoinpotdatcosdieg to the fifth
aspect and (ﬁgha%rmaceutic%lly acceptable carrier, diluent, or excipent. In a fifteenth aspect, there
is provided a pﬁ%rr(ﬁa%xé;fﬁ%lm composition comprising a compound according to the sixth aspect and a
pharmaceutically acceptable carrier, diluent, or excipent. In a sixteenth aspect, there is provided a
pharmaceutical cdinpdeiticandoaspeingacco msvilmd actoraiaeribitabcsarsntAoasRpAHEZa
pharmaceuficalivReraPiREISEAETIR HUUSRL RERXCIRRN, ph&%@cé&t\{@c{ﬁﬁe&@%ﬁcﬁ%céam@f? is
provided a pharmaceutical composition comprising a compound according to the eighth aspect and a
pharmaceuﬁ@%ﬂ?é&fé‘ﬁl‘%‘l’é carrier, diluent, or excipent. In an eighteenth aspect, there is provided
a pharmaceutical composition comprising a compound according to the ninth aspect and a '
pharmaceutically acaefftatiehcapier, tidventparvekei peritarmadeudchlnieapthidspecmphisiggis provided a
pharmaceutical composition comprising. a.compound according to the tenth as and a
PharmaceLCLa AR QoA Earme g e, pescignt. PraipaceiiCa o SERER R | ovided a
pharmaceutidatmpmpasitient.comprising a compound according to the eleventh aspect and a
pharmaceutically acceptable carrier, diluent, or excipent.. In a twenty-first aspect, there is provided
a pharmaceutical gompQgition cQraRrigieg a&Gamrasnd Aesaisisgiatheiweithaspesgiand a
pharmaceutically acceptable carrier, diluent, or excipent. In a twenty-second aspect, there is
provided a ﬁ@W&&éﬁt?@&?%%@srﬁsﬁ%ﬁ?br%faaeérﬁ;s%ﬁﬁaaaglﬁ@ﬁﬁw%awﬁﬁ&%%
pharmaceugigaliy: ascepigbie carrier, diluent, or excipent. The present disclosure also provides
pharmaceutical compositions comprising a compound of Formula () or a salt thereof. In another
embodiment, the present, disclosyre groydes, methods fordhe preparalion ol pharmaceniical
compositions comprising a compound of Formula (SI) Bra salt thefeof. The plﬁarmac utica
compositioremmaiziig thesroprapd seading mrdbe sigdh ssse praliebamiersewiiemediteelnt, or mixture

thereof.  arvier, diluent, or excipent.

In an eighteenth aspect, there is provided a pharmaceutical composition
comprising a compound according to the ninth aspect and a pharmaceutically acceptable

carrier, diluent, or excipent.

In a ninteenth aspect, there is provided a pharmaceutical composition comprising
a compound according to the tenth aspect and a pharmaceutically acceptable carrier,

diluent, or excipent.
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In another embodiment, the present disclosure provides methods for the use of a compound of
Formula (1), or a salt thereof, and for the use of pharmaceutical compositions comprising a compound
of Formula (1) or a salt thereof The compounds and pharmaceutical compositions of the present
disclosure may be used for the treatment of human or animal disorders. Additional features of the
present disclosure will be described hereinatfter. It is to be understood that the disclosure is not limited
in its application to the details set forth in the foregoing or following description but is capable of other
embodiments and.of being.practiced or carried out in various ways. ;DETAILED RIPTION OF
THE INVENTION 2 * R et e e S o S e et I
particular tererogetiteretandmpicsieciietalithdsfinddsue iphermastisifel ivorbeptdnsicared. indefinite.
Rather, terrgﬁu%ee’ %?%Qc‘f}ﬂiém.” their accepted meanings. 5As used herein the term "alkyl" refers to a
straight or branched chain hydrocarbon having one to twelve carbon atoms, which may be optionally
substituted as herein further described, with multiple degrees of substitution being allowed. Examples
of "alkyl" as used Her8in HABTESHUESHE hotlfiffitdd B | 2 PRATBAS PR SFORRRSIE8B ULy,
n-butyl, tertdapiytisisgpaniydnaoddl paniyidibdAsuses thaaghasidhisspecifigatienadhaieaimber of
atoms, such as carpon afoms.in an alkyl group, for example, will be represented by the phrase "Cx-Cy
alkyl," whicﬁchf’é% oA ik g8 ST Sgcf%%tm defined, containing the from x to y, inclusive, carbon
atoms. Similar terminology will apply for other terms and ranges as well. One embodiment of the
present invention includeswy-seliad |ovrsctalkyirehingrofidae to shelBaeortlaempoTiigs, C1-C6
alkyl represgnts alawer aly Shain asbeIeabRe J6R6 P eflarmaceii MRS I REFIL DG 6w, "alkenyl®
refers to a straight or branched chain aliphatic hydrocarbon having two to twelve carbon atoms and
containing Gt poPECHRFNon-tocarbon double bonds, which may be optionally substituted as herein -
further described, with multiple degrees of substitution being allowed. Examples of "alkenyl" as used
herein 20include, Dot areseat Hmiteslite ,adnyiraundbalplarmacefioaseshirerstothedenmisiatkynyl” refers to
a straight ogm%gq)ppgmlﬁgqn%q% Rydrpeathpn having two to twelve carbon atoms and containing

one or more carbon-tocarbon triple bonds, which may be optionally substituted as herein further
described, with myltiple degrees qf substitution being allowed. An example,of "alkynyl" as used herein
25includes, but isll:?o%mﬁ%g& rfgfogoim‘fﬁ&a%e P reﬁgrﬁgég&? Se%?rﬁrﬂ*féd ?Srnrﬁ%@ﬂ%ﬁe%re{g%efers to a straight or
branched chegpadiiigient blyriroecebigral seieptditeiagiropisine aceapedrB e romia (Whicld may be

optionally substitdtesr asthessinfiadbeicdesshbestivitnaytipiedesranrobsishiatiniaging allowed.
Examples of "alk}%g e" as used,her?ir%%incltfde bl;lé are not IiFnited to, methylene, 30ethylene,
- d

n-propyleneafcgﬁ u(f?/fg%re.eﬁcs'pd%% 8?8|h,°fh”é' é’rrr%thgﬁ?gn'ylene" refers to a straight or branched

chain divalent hydrocarbon radical having from two to ten carbon atoms and containing one or
In another embodiment, the present disclosure provides methods for the use of a

compound of Formula (1), or a sait thereof, and for the use of pharmaceutical
compositions comprising a compound of Formula (I} or a salt thereof. The compounds
and pharmaceutical compositions of the present disclosure may be used for the treatment

of human or animal disorders.

Additional features of the present disclosure will be described hereinafter. It is to
be understood that the disclosure is not limited in its application to the details set forth in
the foregoing or following description but is capabie of other embodiments and of being

practiced or carried out in various ways.



more carbon-to-carbon double bonds, which may be optionally substituted as herein further described,
with multiple dwsgrees of substitution being allowed. Examples of 5 alkeg%%ﬂﬁﬂ%%é?&g herein include,

but are not Iimlte&(%,m\%r?)zﬁene, allylene, and 2- propenylene. As us erein, the term

"alkynylene" refers to a straight or branched chain divalent hydrocarbon radical having from two to ten
carbon atoms and containing one or more carbon-to-carbon triple bonds, which may be optionally

substituted agpesfipdusiherLRYRN¢ HredWiki/mvHigle degrees of substitution being allowed. An
example of "alkynylene" as used herein includes, but i n%t I|m|ﬁeolﬁtt?ﬁ eeh%nsyégﬁe. " As used herein,

the term "cycloalkyl" FefRIYBHIF BRI LFBatit e Mo LS it i et Nah

aroma we ve-ﬁ"lembered,
cyclic hydroceaBisHiairigroptisHEigichial shvg ordhofefitne sedriess sTawsaghPstion, which may be
optionally sulstititedaisdaarein Ruther tbdeseriped, wiith melltiplepledreesbisubstitution being
allowed. Exemplary "cycloalkyl" groups as used herein include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyliseytiahkexyk and aoloheptykoasswairasringreantalingaoeapmore degrees of

unsaturation by sgit 0f GURITENS PHE2S G IPRIARSINL SYPOBUIGRY LCYElORaIREY!, cyclonexeny

and cycloheptenyl. 20As used herein, the term "cycloalkylené" refers to a djvalent, non-aromatic cyclic
hydrocarbon F3§ G He %ﬁfﬁ?ﬁé’l’iﬁ%&ﬂ%ﬁt{éﬁ‘g RS FATRP s &K ed® Wit multiple
degrees of stestitutiondeehut2ati onidich Bk émpriby! elfotopikpye e PiitipsoRidideb iyl are not limited to,
cyclopropylerg:-sysioRdbdRRE sty GigReRtylene, cyclohexylene, cycloheptylene, and substituted
versions thereof. The term is intended to 25encompass divalent rings having different points of

attachmgnt as well 85 R&OMBRAROINE ehatiReiTe e Witk caRRRHIRgAlEsT MRy also be referred to
as "spiroaton). .« i 4% éiiify%i@ﬁé%‘re&ha‘?n't%fﬂv%'zl‘:?é%&ﬁ%‘é‘étﬁéooﬁﬁBw%tEHPa%\édéi}-U {Rys-to an optionally

substituted mono- or polycCyclic ring system, optiona contalnln% one or moré degrees of unsaturation

and also cont4HFhEFERIDFNIRE Have SEuHR dRfieel el BRSoBR BRI uSHIED as herein further
described, withrboultipie legjreiss tofsudistiyutid atsdire alfenetnExenplasy detalbdtoms include
nitrogen, oXygRBoMskt BikateRantinGaAGh Mugxddezamstfwexisieg oA ek B1bks @iexides. Typically, the
fing is three tgg%e'%%;n”}%bu%f%ﬂ-epgmsl ‘ff'ﬁgs;%%@% Firaled QLias R0R QoMosEdauges of

unsaturafion. 'Such rings may be optiona to one or more of another heterocyclic ring(s),
cycloalkyl ring(s), a,Q/sI @J&}‘ R&éﬁ%h%qurr? dafﬁ%%\”%?éé‘ ?(}eargt?‘gpélht or branched chain aliphatic
hydrocarbon having two o twelve carbon atoms and containing one or more carbon-to-
carbon double bonds, which may be optionally substifuted as herein further described, with
multipie degrees of substitution being allowed. Examples of “alkeny!” as used herein
20 include, but are not limited to, vinyl, and allyl.

As used herein the term "alkynyl" refers to a straight or branched chain aliphatic
hydrocarbon having two to twelve carbon atoms and containing one or more carbon-to-
carbon triple bonds, which may be optionally substituted as herein further described, with
multiple degrees of substitution being allowed. An example of “alkynyl” as used herein

25 includss, but is not limited fo, ethynyl.

As used herein, the term "alkylene” refers to a straight or branched chain divalent
hydrocarbon radical having from one 1o ten carbon atoms, which may be optionally
substitiied as herein further described, with multiple degrees of substitution being allowed.
Examples of "alkylene" as used herein include, but are not limited to, methyiene,

30 ethyiene, n-propylene, and n-butyiene.



5groups (as defined below). Examples of "heterocyclic" groups as used herein include, but are not

limited to, tetra hydrofuran, pyran, 1,4-dioxane, 1,3-dioxane, piperidine, pyrrolidi rpholine,
tetrahydfothio‘f)vy?ré?lo,ggl}?ffi‘S %etrahydrothiophene. As used herein, the tlgér(rﬁaggﬁ%r%?g?s to a univalent

aromatic ring or fused ring system, which may be optionally substituted as herein further described,
with multiple 10degrees of substitution being allowed. Examples of "aryl" groups as used include, but

are not limited to, pheyly2:HaRnWletsRARNHI¥h ARG A ARFRNERABIBIERGI  As used herein,

the term "heteroaryl’ refers to a monacyclic five to seyen membered aromatic ring, or to a fused
bicyclic aro m@ﬁﬁl?may%?a%o%ﬁqﬁﬁ[sﬁﬁé‘ QBB YR IFLARSHRE ARG Wé)ig?mn}%'gv H&6Nionally
substituted agpieredrPRirtrepdescabie besgithial mpYLe eeferycSHsEELRRIPHEINg allowed. These
heteroary! ringgareeataii@aean Motikggensulisuandiengxygen abmsplathere N-oxides, sulfur

oxides, apd dﬁ?%%%ﬁér%“%P@é&ﬁé@%ﬁﬁ%@éf’%@%%%ﬁ&%%%&n@éﬁ&%&w@fa"ﬂ?ﬁeran'" groups as

used herein include, but should not be limited to, furan, thiophene, pyrrole, imidazole, pyrazole,
triazole, tetra@8RE WS 0le, oxazole, isoxazole, oxadiazole, 20thiadiazole, isothiazole. pyridine,
pyridazine, pyrazine, pyrimidine, quinoline, isoguinoline, benzofuran, benzodjoxolyl, benzothiophene,
indole, indazole, behZHATGiIRBII iRFSTB RGN oy FErD I8 R TIAEN CARE MRS ABBy rimidinyl. As used
herein, the tetivalfoidadroyatoeikgiieyl haeferian trictolemiebpolaiarygriagpiiiseat®n aryl group, the
aryl and cyclosdlybgnaupe-Ranipg e atoms whidbeanraoptdaan siteteisdhe mngrguampr is the point of

su bStituﬁiB n. 'ééjﬁc%%!:%ﬂf rﬁ Mlﬁ&% ﬁ%ﬁﬁ%@@:&‘ﬁé%ﬁﬂﬁ? Qeﬂﬁé&!&zd&? I 'Aqee;a' m@&y Ia lkynylene”

5,6,7,8-tetrahydro-2-naphthyl, 1e like. As used herein, the term "fused arylcycloalkyl" refers
to one or two ST BRISE HEupoR4 S AR AT YR HREES cloalky! and aryl groups having two atoms
in common, and wherein the cycloalkyl group is the point of substitution. Examples of "fused
arylcycloalkyl" usedfisRshhFETdReSRYMSIPITh dRT e SBIeRslY $UPPS A " Bretrahydronaphthyl),

aromatic, three- to twelve-membered, cyclic hydrocarbon ring, optionally containing one
or more degrees of unsaturation, which may be optionally substituted ag Herefn Miher
15  described, with multiple degrees of substitution being allowed. Exemplary 'f_cycloaiky%"
groups as used herein include, but are not limited to, cyclopropyl, cyclobutyl, cyctopentyl,
cyclohexyl, and cycloheptyl, as well as rings containing one or more degrees of
unsaturation but short of aromatic, such as cyclopropenyi, cyclobutenyl, cyclopentenyl,

cyclohexenyl, and cycloheptenyl.

20 As used herein, the term "cycloatkylene” refers to a divaient, non-aromatic
gyclic hydrocarbon ring, which may be optionally substituted as herein further described,
with multiple degrees of subsii’iﬁ‘{ion being allowed. Exemplary "cycloalkyleng" groups
include, but are not limited to, cyclopropylene, cyclobutylene, cyclopentylene,
cyclohexylene, cycloheptylene, and substituted versions thereof. The term is intended 1o

‘25  encompass divalent rings having different points of attachment as well as a common point

of attachment, which connecting atom may also be referred to as “spiroatom.”

As used herein, the term "heterocycie” or "heterocyciyt” refers to an oplionally
substituted mono- or polycyclic ring system, optionally containing one or more degrees
of unsaturation and also containing one or more hetercatoms, which may be

30  optionally substituted as herein further described, with multiple degrees of substitution being
allowed. Exemplary heteroatoms include nitrogen, oxygen, or sulfur atoms,
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and the like. As used herein, the term "fused heterocyclylaryl" refers to one or two heterocyclyl

groups fused to an aryl group, the aryl and heterocyclyl groups having [ common, and
wherein the a@P&P&’&’%’gf‘g”t’fie point of substitution. Examples of "fused hg%te%@éggfiltg}y g)used herein

include 3,4-methylenedioxy-1-phenyl, and the like. As used herein, the term "fused arylheterocyclyl”
refers to one or two aryl groups 15fused to a heterocyclyl group, the heterocyclyl and aryl groups

having two ajpmsyiRLRIMENNL, apf.Whssel he Q@EF%@&!&'&’&Qfﬂ;%ﬂ:%ﬁ?ﬁr_?@ﬁﬂgoefsﬁHFb%itUtioﬂ-
Examples of "fused arylheterocyclyl” used herein jnclude 2-(1,3- enzodloxol)é(%%ééaqd the like. As

yClyl™ u; d ,
used herein, th&RNYS HEEE8"EJABLIRTHERESAK T HIRIFS' (8 8RS BPSIh RS SrBups fused to a
heteroaryl grétgpitietinetcFaetyingadneydie Mg trbUEseNE0i ABEWOTMIGAEaROEBimon, and wherein the
_heteroaryl gl‘ﬁé{éﬂ@cﬂ&&cﬁﬁi@(@f @Lﬁu&_titdytiﬂﬁgﬁxmpl@@lmé'mmseﬁmy@mwmeﬁaﬁ@wwﬁrysed herein
include 55azag'r%'u.§m%%ﬁn%'adogp&m]jk%xamples of "heterocyclic" groups as used herzin

include, but are not limited to, tetrahydrofuran, pyran, 1,4-dioxane, 1,.3-dioxane,

piperidine, pyrrolidine, morphoiine, tetrahydrothiopyran, and tetrahydrothiophene.

As used herein, the term "aryl" refers to a univalent aromatic ring or fused
ring system, which may be optionally substituted as hergin further described, with muttiple
10 degrees of substitution being allowed. Examples of "ary!" groups as used include, but
are not limited to, phenyl, 2-naphthyl, 1-naphthyl, anthracene, and phenanthrene.

As used herein, the term "heteroary!" refers 10 a monogyclic five to seven
membered aromatic ring, or to a fused bicyclic aromatic ring system comprising two
of such aromatic rings, which may be optionally substituted as herein further described.

15 with muitiple degrees of substitution being allowed. These heteroaryl rings contain one
or more nitrogen, sulfur, and/or oxygen atoms, where N-oxides, sulfur oxides, and
dioxides are permissible heteroatom substitutions. Examples of "heteroaryl” groups
as used herein include, but shouid not be limited to, furan, thiophene, pyrrole,
imidazole, pyrazole, triazole, tetrazole, thiazole, oxazole, iscxazole, oxadiazole,

20 thiadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, guinoline,
isoguinoline, benzofuran, benzodioxolyl, benzothiophene, indole, indazole,

benzimidizohy, imidazopyridinyl, pyrazolopyridinyl, and pyrazolopyrimidinyl.

As used herein, the term "fused cycloalkyiaryl" refers to one or two cycloatkyl
groups fused to an aryl group, the aryl and cycloalkyl groups having two atoms in
25 common, and wherein the aryl group is the point of substitution. £xamples of "fused
cycloalkylaryl” used herein inciude 5-indanyl, 5,8,7,8-tetrahydro-2-naphthyl,

and the like.

H



As used herein, the term "fused heteroarylcycloalkyl" refers to one or two heteroaryl groups fused to a

cycloalkyl group, t alkyl and heteroaryl groups 10having two atoms, n, and wherein
the cycloalkyl‘&%oﬂ%%{gﬁgg point of substitution. Examples of "fused hete%@ﬁ%@@g%%gil" used herein

include 5-aza-1- indanyl, and the like. 15As used herein, the term "fused heterocyclylheteroaryl” refers
to one or two heterocyclyl groups fused to a heteroaryl group, the heteroaryl and heterocyclyl groups

having two atoms iR comman.ANdber e die DRIRIAN ARIDISHRE PRI BHpltution. Examples
of "fused heteroc cItheterzaryI" use clude 3,4- tetrahydro-beta-carbolin-8-yl, c?™, Nj 20

herein. i 2,3,
and the like. PR BRI e (8 oA PR S B i PRI B or two
heteroaryl graupyiiersititis ey vletdid sy s fre apniee wesl eI FraReiaseter®sf |l groups having two
atoms in conymRcisaklWhere e itie ihatekotyelyhgraumdisih e foanaf, Ssulsamition. Examples of "fused
heteroarglhet[g{ggyg,lgggpﬂ .herein include -5-aza-2,3- dihydrobenzofuran-2-yl, and the like.
As used herein the term "alkoxy" refers to a group -ORa, where Re is alkyl as 10defined above. As
used herein the term "halogen'\'\refers to fluorine, chlorine, bromine, or

*
A}
hY

and the like.

As used herein, the term "fused heterocyclylary!l” refers to one or two heterocyclyl
groups fused to an aryl group, the aryl and heterocyclyl groups having two atoms in
10 common, and wherein the aryl group is the point of substitution. Exampies of “fused
heterocyclylaryl” used herein include 3,4-methylenedioxy-1-phenyl,

and the like.

As used herein, the term "fused arytheterccycivl” refers o one or two aryl groups
15 fused to a heterocyclyl group, the heterocyclyl and aryl groups having two atoms in
common, and wherein the heterocyclyl group is the point of substitution. Examples of

"fused arytheterocyclyl" used herein include 2-(1,3-benzodioxolyl),

o,
-

angd the like.

12



iodine. As used herein the term "haloalkyl" refers to an alkyl group, as defined herein, that is
substituted with at least ope halogen. Examples of branched or straight P?;"Eg% "haloalkyl" groups
as used hereihw%%:llﬁgﬁéf‘sggt are not limited to, methyl, ethyl, propyl, isopr%py, ngﬁ)}lﬂgt)%&gnd t-butyl
substituted independently with one or more halogens, for example, fluoro, chloro, bromo, and iodo.
The term "haloalkyl" should be interpreted to include such substituents as perfluoroalkyl groups such

as -CF3. As seddersin, the termrralpalisrmdieiess, ioasl /iRt oF iranched chain
20divalent hydrocarhbon radical, substituted VYI'[h at I%aesg one ha}lolggen. Thﬁ(temr should be interpreted

to include pefEIGPEXIARERR YREL SRR LY GpyP: the hAleriany s AROH &P haloalkoxy” refers to
a group -ORahaxiRe iy ResoIspithedowmep arg v asihBreleiaemedras RoReIRaifi) examples, haloalkoxy
groups includab&Gid2) Exaflas i ZueaitcydcHidihdtsruser heyehreibie tetuad Bitos-6efers to a group
-NO2. As, us%wein the term "cyano" refers to a group -CN. As used herein the term "azido" refers to
a group -N3. As used herein the term "amide" refers to a group -C(0)NRaRb or -NR8C(0)-, where
5each Re and IR' individually i§ hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, awl, heterocylcyl, or
heteroaryl. As useeierejrtamine refers to a group -NRaRb, where each of Rb and Rb

l, alkenyl, alkynyl, cycloalkyl, aryl, heterocylcyl, or heteroaryl. As used
herein, when|gither R b is other than hydrogen, such a group may be referred 10to as a
"substituted amird” or, 0T example if R8 is H and Rb is alkyl, as an "allrylamino." As used herein,
the term "acyl" refers to a group -C(0)Ra, where Ra is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, gihgigigaryl. As used herein, the term "hydroxyl" refers to a group -OH. As used herein,
the term "substituted" refers to substitution of one or more 15hydrogens of the designated moiety with

the named substitugnt o sybstitugntsvltiple.derrsns Rlauhptittionheing-allgwed unless otherwise
stated, provided that the substitution result%yi%a staple or chﬁmic%llﬁ/ feasible compound. A stable
|

compound o#‘gf?é?ﬂ%[a‘ffﬁlf%%%%‘?g té’o%%%‘ﬂ?‘u Sl mewcﬁﬁi: 3 éacrherﬁtl%'gfgfrﬂrccilff)rsé is not substantially
altered Whenlie{podya aompEr aaHEdro A AnbereiBtie ereiptut raers thameiisSence of 20moisture or
other chemicalbystieaictvExaontitonS fod atteastyrymeskydbusecompound dhichr-atintains its integrity
long enough qug%,luseful for therapeutic or prophylactic administration to a patient. As used herein, the
phrase "substituted with one or more..."

N Y

P

N
and the like.

I5 As used harein, the term "fused heterocyclylheteroaryl" refers to one or two
heterocyclyl groups fused to a hetercaryl group, the heteroaryl and heterocyclyl groups
having two atoms in common, and wherein the heteroaryl group is the point of
substitution. Examples of "fused heterocyclylheteroaryl” used herein include 1,2,3,4-
tetrahydro-beta-carbolin-8-yi,

20 N .
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refers to a number of substituents that equals from one to the maximum number of substituents
possible basw o] (} 9&Lé£nber'of available bonding sites, provided that {J&%agg%yﬁgqgnditions of
stability and chemical féasibility are met. The present invention includes a compound of Formula (1):
or a salt thereof, wherein A"is 0 or S; A2 is 0 or S; 5U is N or C-(CH2)1,Ru; V is N or C-(CH2)vRv; W
is N or C-(CH2)wRw; X is N or C-(CH2)"Rx; Y is N or C-(CH2)yRY; 10Z is N or C-(CH2)7R2; R."is
-(CH2)(4RQ;,RAis eH2)eRs; wherein each of g, s, u, V. w, X, y, and z individually is 0, 1, 2, 3, or 4;
15each of Rcl, Rs,Ru, Rv, Rw, Rx, RY, and Rz is independently selected from the group consisting of
alkyl,

!“

As used herein, the term "fused heteroarylheterocyclyl” refers to one or two
heteroaryl groups fused to a heterocyclyl group, the heterocyclyl and heteroaryl groups
having two atoms in common, and wherein the heterocyclyl group is the point of

5 substitution. Examples of "fused heteroarylheterocyclyl" used herein include -5-aza-2,3-

dihydrobenzofuran-2-yi,

and the like,

As used herein the term "alkoxy" refers to a group -OR®, where R*is alkyl as
10 defined above.

As used herein the term "halogen” refers to fluorine, chlorine, bromine, or

iodine.

As used herein the term "haloalkyl" refers to an alkyl group, as defined herein, that
is substituted with at least one halogen. Examples of branched or siraight chained
15 "haloalkyl" groups as used herein include, but are not limited to, methyl, sthyl, propyl,
isopropyl, n-butyl, and t-butyl substituted independently with one or more halogens, for
example, fiuoro, chloro, bromo, and iodo. The term "haloalkyl” should be interpreted to
include such substituents as perfluoroalkyl groups such as —CFa.

As used herein, the term "haloalkylene" refers to a straight or branched chain
20  divalent hydrocarbon radical, substituted with at least one halogen. The temr should be

interpreted to include perflucroalkylene groups such as ~CF5-.

As used herein, the term “haloalkoxy” refers fo a group ~OR?, where R®is a
haloatkyt group as herein defined. As non-limiting exampies, haloalkoxy groups include
~O{CH2)F, -O(CH)F3, and —OCFa.
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alkyl substituted with one or more Rak; alkenyl; 20alkynyl; aryl; aryl substituted with one or more Fr;

azido; cyano; 25¢ c} Ikyl; cycloalkyl substituted with one or more Rc; f aryl substituted
with one or m(\)‘?% é? 9‘%5%% arylcycloalkyl substituted with one or more ég?%l%\(é%gﬁe{z%%oc{/clyaryl
substituted with one or more Rf3; fused arylheterocyclyl substituted with one or more Rm; fused
cycloalkylheteroaryl substituted with one or more R18; fused heteroarylcycloalkyl substituted with one
or more R56; fused,pelerogychyipeteraasytsuRstinied wihone or more RU; Sfused

heteroarylheterocyclyl substituted with one or more R58; halogen; haloalkyl; heterocyclyl; heterocyclyl
substituted with 0”%’&3@&@@#% term "cyano” refers to a group -CN.

As used herein the term "azido” refers (0 a group -Ns.

As used herein the term “amide” refers to a group ~C(O)NR’R” or ~NR*C(O)-, where
5 eachR*andR’ individually is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyicyt,
or heteroaryl.

As used herein “amino” refers to a group ~NR*R®, where each of R® and RP
individually is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyicyl, or heteroaryl.
As used herein, when either R? or R® is other than hydrogen, such a group may be referred
10 toas a “substituted aming” or, for example if R% is H and R” is alkyl, as an “alkylamino.”

As used herein, the term "acyl” refers to a group —C(O)R®, where R® is hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl.

As used hergin, the term "hydroxyl” refers to a group —OH.

As used herein, the term “substituted” refers to substitution of one or more

15 hydrogens of the designated moiety with the named substituent or substituents, muli‘i'ple
degrees of substitution being allowed unless otherwise stated, provided that the
substitution results in a stable or chemically feasibie compound. A stable compound or
chemically feasible compound is one in which the chemical structure is not substantially
altered when kept at a temperature from about -8G°C to about +40°C, in the absence of

20  moisture or other chemically reactive conditions, for at ieast a week, or a compound
which maintains is integrity long enough to be usefu! for therapeutic or prophylactic
administration to a patient. As used herein, the phrase "substituted with one or more..."
refers to a number of subsiituents that édﬁals from one to the maximum number of
substituents possible based on the number of available bonding sites, provided that the

25  above conditions of stability and chemical feasibility are met.

The present invention includes a compoﬁﬂd of Formula (1%
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10heteroaryl; heteroaryl substituted with one or more R5a; hydrogen; -NR3R4; -C(0)NR8R4; 15
-C(0)2R6; -OR8: and nitrg: 20wherein each of IR3 and R4 is independe Ezﬁ I m the group
consisting of N%%:‘W’%’Wfﬁ alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloz}tky ﬁ%é@rﬁt’%gé yl and
heteroaryl; jis 0, 1, or 2; 25each R5, R6, R7, and R8 is independently selected from the group
consisting of hydrogen; alkyl; alkyl substituted with one or more Rak; 30alkenyl; alkynyl; alkoxy; aryl;

A‘i
e M r
\.N N/
Y
W = {,Z
\V U t))
or a salt thereof, wherein
AlisOorS;
AfisOorS;

5 Uis'Nor C—{CHz)RY;
Vis N or C~{CH,).RY;
W is N or C—{CH,),R™:
X is N or C—(CH)R;
Y is N or C—~(CHz),R";
10 Zis N or C~{CH,),R%
R'is —{CHy),RY
R? is —(CH2)sR*;
wherein
each of g, s, U, v, w, X, ¥, and z individually is 0, 1, 2, 3, or 4;
15 each of R% R® RY, RY, R", R*, RY, and R? is independently selected from the
group consgisting of
alkyl;
alkyl substituted with one or more R™;
atkenvt;
20 atkynyl;
aryh
aryl substituted with one or more R%
azido;
cyano,
25 cycloalkyt;
cycloalkyl substituted with one or more R
fused cycloalkylaryl substituted with one or more R™:
fused arylcycioalky! substituted with one or more R”;
fused heterocyclyaryl substituted with one or more R,

16



aryl substituted with one or more Ra; cycloalkyl; cycloalkyl substituted with one or more Re; halogen;
haloalkyl; 5heterocyclyl: heterocyclyl substituted with one or more Rho; ;@é ; Jﬂ roaryl
substituted Wi%éozr?ggé()}réi%zgre Rha; wherein each Ra, %@@%}{; %?2 R, Rm, R65,
Fe, fe, Rho and 10Rh is independently selected from the group consisting of acyl, alkyl, alkenyl,
alkynyl, alkoxy, amide, amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy, heteroaryl,
hydroxy, nitro, 'C(O)ORg’-f@%gﬂy@geiégéw CDRE o g GLAONB L3mdNRB02-1V, -SOZ-NR_161R16, and
15-S02-CH2-802-CHS3; and wherein each R9, Bs%i%étl:?u]fé'd R12, R13 n14,é%_15, and R16 is

independently selected friffFtHa Gl eteroary
fused heteroarylcycloalky! substituted with one or more R”;

with One or more

fused heterocyclylheteroaryl substituted with one or more R,
5 fused heteroarylheterocyclyl substituted with one or more R%,
halogen;
haloalkyl;
heterocyclyt;
heterocycly! substituted with one or more R™;
10 heteroaryt; .
heteroaryl substituted with one or more R"™;
hydrogen;
-NR*R";
-C{O)NR*RY;
15 -C(O)RY;
-C(O)R%;
-S(O)R";
-OR? and
_ nitro;
20 wherein
each of R® and R* is independently selected from the group
consisfing of H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl,
aryl, cycloalkyl, heterocyciyl and hateroaryl:
jis 0,1, 0r2;
25 each R®, R®, R’, and R? is independently selected from the group
consisting of
hydrogen;
alky};
alkyl substituted with one or more R™;
30 alkenyl;
alkynyt;
alkoxy:
aryl;

aryl substituted with one or more R?,
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consisting of hydrogén, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, and heteroaryl, 20provided
that when R1 js h%(glip en, Rs is selected from the group consisting of a 4;/@ Ig%ggigtuted with one

or more Rak; ‘é‘iﬁeny ;Uaﬁzfnyl; 25aryl; aryl substituted with one or more Ra; azido; cyano; cycloalkyl;

30cycloalkyl substituted with one or more Re; fused cycloalkylaryl substituted with one or more R11;
fused arylcycloalkyl substituted with one or more R12; fused heterocyclyaryl substituted with one or
more Rra; fused arylheterocyclyl subsw%gg(with one or more Rm; fused cycloalkylheteroaryl
substituted with one or more Rf5; fused heteroar Icycloalk | substituted.with one or more Fe; fused
heterocyclylheteroaryl substituted witﬁ%?ﬁ°£'6¥' rsr!i'g/ﬁg1 f—'iﬁd Wj'gé%f‘ﬁé)ferp(%ery Heterocyclyl substituted with
one or more Rf8; Sheterocyclyl; heter6&@sl§t substituted with one or more 1288; heteroaryl; heteroaryl
substituted with one or more Rha;  haloalkyl; '

3 heterocyclyl;
heterocyclyl substituted with one or more R™;
heteroaryl;
heteroaryl substituted with one or more R"™;
wherein each R?, R%, R, R”, R® R" RF R® R", R"™and
10 R"™ is independently selected from the group consisting
of acyl, atkyl, alkenvt, alkynyl, alkoxy, amide, aming,
aryl, cyano, cycloalkyl, halogen, haloatkyl, halcalkoxy,
heteroaryl, hydroxy, nitro, -C{O)OR®, -SO,R™, -SR™, -
C(O)R™, —C(OINR™, -NH-S0,-R", -S0NR"R™, and
15 ~S0-CH-80-CH3; and wherein
each R%, R, R", R, R™ R™ R™, and R" is
independently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, cycloalkyl, heterocyclyl, and heteroaryl,
20  provided that when R is hydrogen, R® is selected from the group consisting of
alkyy;
alkyl substituted with one or more R™;
alkenyl;
atkynyl;
25 aryl;
aryl substituted with one or more R%;
azido;
cyanao;
cycloalkyl;
30 cycloalkyl substituted with one or more RS,
fused cycloalkylary! substituted with one or more R™;
fused aryloycioalky! substituted with one or more R,
fused heterocyclyaryl substituted with one or more R,

fused arylheierocyciyl substituied with one or more R™:
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-NR3R4; 10-C(0)NR3R4; -C(0)2R6; -S(0);R7; -OR8; and 15nitro. In one embodiment, U is N. In

another emb w%%&tmﬁ'gg 0. In another embodiment, A2 is 0. 20In anotp&t/ﬁg%gﬁm%t, both Al and
A2 are 0. In another embodiment x is zero. In another embodiment y is zero. n another

embodiment, V is C-(CH2),Rv; W is 0-(CH2),Rw; X is 0-(CH2)xRX; Y is C-(CH2)yRY; and Z is
C-(CH2)zRz. 25In another embodiment, V is C-(CH2)Ftv, Rv is halogen or -0-OF13 and v is zero. In

another embodimenf Xis, Gt IRddReanR s hRleg GRS ySregrN=aNd X is zero. In another
embodiment, at least one of v, V\i :}wd ;@g 1bllj[] an th%]r embodime&:e_ at least one of Rw, Rx and RY is
NN 182670 an

halogen. In anothef"SRIIEHRE FRANE é?ﬂ%r% OFffuorb. In another embodiment, X is
zero and Rx is chidrsest TRierRsyHY Bsethay aissanewithIRe & NeB B IR, where q is 0 and IR is alkyl;
aryl; aryl 5substitutedayitetenarghsnaeyaliexysiyaioaliyk ey closdkyRSubstituted with one or more alkyl,
halogen,0r -C(0)0R 9 )ih ,91;59 is hydrogen; alkyl; haloalkyl; heterocyclyl; or heterocyclyl substituted

with one or more acyl, -C{0)059, or -Séo R19, where each R9 and R16 independently is alkyl or aryl.
In one embodimenﬂgé]efgcf???—gﬁgbﬁ Bite ryef%h More e

SOPSHUTEEWith alkoxy, or heterocyclyl. In one embodiment,
q is 3, R is heterocjetgfoary’;

heteroaryl substituted with one or more R™;
-NRP*R*
10 -C{OINRRY,
-C(O)R%
-C(O),RE
-SOR';
-OR% and
15 nitro.
In one embodiment, U is N.
In another embodiment, A'is O.
In another embodiment, A7 is O.
20 In another embodiment, both A* and A? are O.
In another embodiment x is zero.

in another embodiment y is zero.

In another embodiment, V is C—(CHz),RY; W is C—(CH2)R"™; X is C~{CH2)R%; Y
is C—(CH,),RY; and Z is C—{CH2).R%.

25 In another embodiment, V is C-(CH,),RY, RY is halogen or —0-CH; and v is zero.

In another embodiment, X is C-{CH,)R", R* is halogen or hydrogen and x is
zero.
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10substituted with -OR8 and 58 is alkyl. In another embodiment, R2 is -(CH2)3Rs, where s is 0 and

Rs is alkyl; arwé%}@ Bbj}%gituted with one or more alkyl, alkoxy, halogen,hglaalkyl,Qsitro; cycloalkyl;
heteroaryl; or heteroaryl substituted with one or more alkyl or haloalkyl. In one embodiment, s is 1 and

Rs is aryl, aryl substituted with one or more alkyl, or heteroaryl. 15In one embodiment, sis 1 or 2 and
Rs is -C(0)0OR6, where R6 is alkyl. In one embodiment, s is 2 and Rs is aryl. In another
emttJhoc;Iirrent, Uis nggmr'&%gméﬁt%?Q@Qﬁ%’r@irﬂfl\f&;i&@l&y& il.n M%%ﬁ@mﬁfm@ﬁlﬂ,megt, R8 isI |
methyl. In one embodiment, Ru is H, alkyl, or haloalkoxy. In another em ent, Rsis aryl. In
another emb%d%séﬁﬂeﬁge@’ags@gﬁu{%% Loﬁﬁﬂ'uinsﬁ%ogﬁ%?e%bﬁ%nﬁ %’gvgolsijﬁéri)nagﬁl another embodiment,
Rs is a chloreblsupstiflyesel phengihgraupofimatbthsrasiaBedifhdh RS d4ENzodioxoy! group. In
another embodiment, Rs is a benzo[1,3]dioxolylgroup. In one embodiment, Rs is a benzodioxinyl
group. In another emasdisicambrinsn BeitzdRHaRoMA5reAd818.229 1R dnalérahBBliment, IR is a
substituent ha)psiibe sitfusidie eblairula (R)odE0) cyndrereynhshvbisitnitrogitnooe carbon and T is
nitrogen, carbn, RXYGEN oSUKYS RIRBAG PJRITQNYdriGeR A1 ARy 1R Brougiein R may be
substituted or unsubstituted as esﬁrlbed above. Ir|1 ?g‘@')'qﬁigeé??é;%g#?meRré%% (ﬁl&erdlnyl group,
where M is niGEHCY RUORIESY AR S TR d S 8200tk 2/ The Presert invention alse includes a
compound obFbRidpardREY ipkRorRY!. In one embodiment, g is 1, R% is aryl, aryl

substituted with alkoxy, or heterocyclyl. In one embodiment, g is 3, R% is heterocyclyl

10 substituted with —-OR® and R® is aikyl.

In another embodiment, R? is —(CH,)R®, where s is 0 and R® is alky!; aryl; aryl
suibstituted with one or more atkyi, alkoxy, halogen, haloalkyl, or nitro; cycloalkyl;
heteroary!; or heteroaryl substituted with one or more alkyl or haloalkyl. In one
embodiment, s is 1 and R¥ is aryl, aryl substituted with one or more alkyl, or heteroaryl.

15 In one embodiment, sis 1 or 2 and R® is ~C(O)OR®, where R is atkyl. In one

embodiment, s is 2 and R® is aryl.

In another embodiment, U is -C-OR®. In another embodiment, R® is alkyl. In yet
another embodiment, R? is methyl. In one embodiment, RY is H, alkyl, or haloalkoxy.

In another embodiment, R® is aryl. In another embodiment, R® is a substituted or
20 unsubstituted pheny! group. in still another embodiment, R®is a chloro-substituted

phenyl group.

In another embodiment, R® is a benzodioxoy! group. In another embodiment, R®
is a benzo[1,3]dioxolyl group. in one embodiment, R® is a benzodioxinyl group. In

another embodiment, R® is a benzo[1,4]dioxinyl group.
25 in another embodiment, R® is a substituent having the structure of Formuta (R)
AN
p

T ]

RY
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or a salt thereof, wherein A'is 0 or S; A2 is 0 or S; 10R1 is hydrogen or -(CH2),,IRQ; R2 is hydrogen or

-(CH2)sRs; R%i J;X)ggg)z%en or R18 is hydrogen or -(CH2),,Rw; R18 is pydragen or aR2 is hydrogen
or -(CH2)yRY; wherein each of q, s, v, w, X, and y individually is 0, 1, 2, 3, or 4; each of IR, Rs,Rw, RX,
and RY is independently selected from the group consisting of 20alkyl; alkyl substituted with one or
more Rak; alkenyl; alkynyl; aryl; 25aryl substituted with one or more Ra; azido; cyano;

wherein M is nitrogen or carbon and T is nifrogen, carbon, oxygen, sulfur or 8Oy, p is
from 1 to 3 and t is from 1 to 3, wherein R® may be substituted or unsubstituted as
described above. In another embodiment, R% s a piperdinyl group, where M is nitrogen,
Tis —N{H)—, and t and p are both 2.

3 The present invention also includes a compound of Formula (la):
A1
1 )L 2
RZOR“N N’R
19
R SN 2
R18 N/
R17 (Ia)
or a salt thereof, wherein
AlisOorS;
AlisOorS;

10 R'is hydrogen or ~(CH,)R%
R?is hydrogen or —(CHZ)eRS,
R' is hydrogen or ~(CH2)RY;
R'® is hydrogen or -(CH2}R";
R™ is hydrogen or —{CH xRS
15 R¥is hydrogen or (CH,),R";
wherein
each of g, 8, v, W, X, and y individually is 0, 1, 2, 3, or 4;
each of R%, R®, RY, R%, R*, and R" is independently selected from the group
consisting of
20 alkyl;
alkyl substituted with one or more R*;
alkeny!;
aikynyi;
aryl;
25 ary! substituted with one or more R?;
azido;

cyano;
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cycloalkyl; cycloalkyl substituted with one or more Re; fused cycloalkyaryl; fused

cycloalkylaryl agt%&g&g%mth one or more re; 5fused arylcycloalkyl; fusp&%yigys%gg@/l substituted

with one or more fuSed heterocyclylaryl; fused heterocyclyaryl substituted with one or more R2;
fused arylheterocycyl; 10fused arylheterocyclyl substituted with one or more RN; fused
cycloalkylheteroaryl; fused cycloalkylheteroaryl substituted with one or more R5; fused
heteroarylcycloalkyl; cycloatkyfused heteroarylcycloalkyl substituted with one or more Rf6; 15fused
hheterocyclylheteroaryl fuse qﬁtFrot%%%( I%etefﬁoar | substituted with one or more Rf7; fused
heteroarylheterocyclyl; fusedh e?(%ary eterocyc PSUBSetI uted with one or more Rf8; halogen;
haloalkyl; heterocyclyl; hégepg&yelgr’svagituted with one or more Rhe; heteroaryl; heteroaryl
substituted with one or moeeRiyalo2EyNREBREs tiHGEA)MR IR pr more R™;

5 fused arylcycloalkyl;
fused arylcycloalkyl substituted with one or more R%;
fused heterocyciviaryl;
fused heterocyciyary! substituted with one or more R™;
fused arylheterocycy!;
10 fused arylheterocyclyl substituted with one or more R¥
fused cycloalkylheteroary!;
fused cycloalkylheteroaryl substituted with one or more R®;
fused heteroaryloycloalkyl;
fused heteroarylcycloalkyl substituted with one or more R®;
15 fused heterocyclylheteroaryl;
fused heterocyclytheteroaryl substituted with one or more R
fused heteroarylheterocyclyl;
fused hetercarylheterocycly! substituted with one or more R™;
halogen;
20 haloalkyl;
heterocyciyi;
heterocyclyl substituted with one or more RP;
heteroaryl;
heteroary! subsiiiuted with one or more R
25 -NRRY,
-C(ONR®R;
-C(O)RY;
-C(O):R";
-S(O)R";
30 -OR®; and
nitro;

wherein
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-C(0)2R6; 30-0R8; and nitro; wherein each of R3 and R4 is independently selected from the group
consisting of H [}/I al Q%I‘ alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycll? ‘Ps}%r %yclyl and

heteroaryl; | |s each R5, R6, R7, and IR8 is independently sele e group
consisting of hydrogen, alkyl, alkyl substituted with one or more fRak; 10alkenyl;
alkynyl; alkoxy; aryl; aryl substituted with one or more Re; 15cycloalkyl; cycloalkyl

substituted with one or more ReRalggen: o ll-hEHS5AEY Siictos from the group

consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl,
aryl, cycloalkyl, heterocyclyl and heteroary;
jis 0,1, 0r2;
5 each R, R% R’, and R® is independently selected from the group
consisting of
hydrogen;
alkyk;
alkyi substituted with one or more R*:
10 alkenyt;
alkyryl,
alkoxy;
aryl;
aryl substituted with one or more R,
15 : cycloalkyt;
cycloalkyl substituted with one or more R
halogen;
haloalkyt;
heterocyciyl;
20 heterocyclyl substituted with one or more R™;
heteroaryl;
heteroary! substituted with one or more R"™;
wherein each R?, R%, R", R%, R™ R R® R® R", R™ and
R™ is independently selected from the group consisting
25 of acyl, alkyl, alkenyl, atkynyl, atkoxy, amide, amino,
aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C{O)YOR®, -S0O,R', -8R, -
C{O)R", ~C{O)NR'®, -NH-80,-R™, -S0,-NR™R®, and
wS0CH-80-CH4; and wherein
30 each R®, R, R", R™?, R® R™ R", and R"is
indepandently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, cycloalkyl, heterocycliyl, and heteroaryl,
provided that when R is hydrogen, R® is selected from the group consisting of
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20heterocyclyl substituted with one or more Rho; heteroaryl; heteroaryl substituted with one or more
fom the aroul SNSRI 2501 acyl alkyh, alkemy, alkyny, aikoxy, amice ARA A Byano,
cycloalkyl, halogen, haloalkyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)OR9, -S021R16,- C(0)R12,
-C(0)NR13, -NH-S02-R14, -S02-NR15R16, and -S02-CH2-S02-CH3; and wherein 30each R9, R10,
R11, R12, R13 r-,1ékﬁ15, and R16 is independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkyng/l, aryl, cycloalkyl, heterocyclyl, and heteroaryl, p.rovided that when R1 is hydrogen,
Rs is selected from the % E]Ev?'tggﬁ"é%ﬁﬁﬁ BfTRARYT alkyl substituted with one or more fe; alkenyl;
alkynyl; 5aryl; aryl §f§s#kuted with one or more Ra;
alkynyi;
5 aryl;
aryl substituted with one or more R?,
azido;
cvana,
cycloalkyl;
10 cycloalkyl substituted with one or more RS
fused cycloatkylaryl substituted with one or more R™;
fused arylcycloalkyl substituted with one or more R%,
fused heterocyclyaryl substituted with one or more R
fused arylheterocyclyl substituted with one or more R™;
15 fused cycloalkylheteroaryl substituted with one or more R”;
fused heteroarylcycloalky! substituted with one or more R,
fused heterocyclylheteroaryl substituted with one or more R™:
fused heteroaryiheterocyctyl substituted with one or more R,
heterocyciyl;
20 heterocyclyl substituted with one or more R™;
hetercaryl;
heteroary! substituted with one or more R™;
NR*R%
-C(ONR®R*
25 -C(O)R5;
'C(O)zRﬁ;
-S(OWR’;
" -OR?, and
nitra.
30
The present invention also includes a compound of Formuta (ib):
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azido; cyano; cycloalkyl; 10cycloalkyl substituted with one or more fused cycloalkylaryl substituted with
one or more %:0%3,&9) %rz\élcycloalkyl substituted with one or more R12; fiiseckhgtarqsyclyaryl
[

substituted with"one or more R2; fused arylheterocyclyl substituted with one or more Fe; 15fused
cycloalkylheteroaryl substituted with one or more Rf5; fused heteroarylcycloalkyl substituted with one
or more Rf6; fused heterocyclylheteroaryl substituted with one or more F217; fused
heteroarylheterocyclyi substituted with one or more Rf&; heterocyclyl; 20heterocyclyl substituted with

one or more Rhc; heteroaryl; heteroaryl sup{stitut?{q ane QfF more Rha; -NR3R4; -C(0)NR3R4; 25
-C(0)2R6; -0R8; and nitro. 30 The present in?@pggh Sorcludes a compound of Formula (Ib):

RXX(HZC) \ 0
R¥(H2C) N

(CHZ}VRV (Ib)

or a salt thereof, wherein R', R?, RY, R, R* R", v, w, x and y are as defined with regard
to Formuta {1).

In one embodiment of Formula (Ib), RY, R* and RY are hydrogen or halogen and
5 vy, xandw are each zero.

In another embodiment of Formula (Ib), RY, R* and R" are hydrogen or halogen,
y, x and w are each zero, v is zero, and RY is akyl, haloalkyi, cycloalkyl, halogen or —~
OR" where R"? is hydrogen, alkyl or haloalkyl.

In another embodiment of Formula (Ib), R' is hy'drogen, alkyl, cycloalkyl, phenyl,
10 benzyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidiny! or piperidinyl, wherein, the alkyl,
cycloalkyl, piperidinyi, pyrrolindinyl, phenyl and benzyi may be each independently.
substituted with cne or more R, as described with reference o Formula (1)

In another embodiment of Formuta (Ib), R? is hydrogen alkyil, cycloalkyl, phenyl,
benzyl, furanyl, thiophenyl, isoxazolyl, thiophenyl, furanyt, benzodioxalyl, o
15  dihydrobenzodioxinyl, indanyl, wherein, the alkyl, cycloalkyl, phenyl, benzyl, thibpheny!
and furanyl may be each independently substituted with one or more R, as described

with reference to Formula (1).

In another embodiment of Formuta (Ib), RY, R* and R" are hydrogen or halogen,
y, x and w are each zero, v is zero, and R" is alkyl, haloalkyl, halogen or ~OR", where
20 R"is hydrogen, alkyl or haloalkyl, and R'is -(CHz)¢-R® wherein g is zero and R®
selected from the group consisting of: hydrogen; Cs-Cs cycloalkyl; Cs-Cs cycloalkyl
substituted with one or more C+-Cs alkyl, halogen, -C{O)OR® wherein R® is hydrogen or
C-Cj atkyl, or -NH-SO,-R™ wherein R™ is C-C; alkyl; C+-Cq alkyl; C+~Co alky!
substituted with one or more halogen, C4-C; alkoxy, C4-Cg haloalkyl, pyrrofidin-1-yl, or -
25  S0,R™wherein R is C;-C; alkyl; phenyl; phenyl substituted with one or more one or
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(Ib) or a salt thereof, wherein R1, R2, Rv, Rw, RX, KV, W, x and y are as defined with regard to
Formula (1). In one embodiment of Formula (Ib), RY, Rx and WY, ﬁggy(%%ga or halogen and
X an

WO 2009/094528
5y, x and w are each Zero. In another embodiment of Formula (Ib) w are hydrogen

or halogen, y, x and w are each zero, v is zero, and RY is alkyl, haloalkyl, cycloalkyl, halogen or -
OR12, where Ru is hydrogen, alkyl or haloalkyl. In another embodiment of Formula (Ib), R1 is

hydrogen, alyl, cygioalkyb pheyl, 108 8Z¥!k6§$faéé@bfﬂww& ﬁ*%waw@(wlapwrohdmyl or
piperidinyl, wherein, the aIkyI C oalkyl eri 74 lindiny! r&d Ben&gl may be each
mdependentl‘ﬂ?@u‘ﬂgﬁul%aw%ﬁ%tw% }4}5’% %8% h r%?elyy encetoEdmmdla (I).  In
another emb@ﬂiﬁﬁf?dﬁ"ﬁ@ﬁ%lﬁ'%ﬁﬁ%@?ﬁf W@ﬁ@@é‘?r"aukwt@y&@élﬁy ??)ﬁé’ﬁ?‘lﬁ'%@ﬁﬁ'yt furanyl,
thiophenyl, isopsmzoRA whiepiaxtyl durarykybetgndidkehdiclbrihy drebesiep digriayy).indanyl, wherein,

the alkyl,scycloglieyh mewabqg%y'omahsmmdﬁerm be @g%&gd@m@n@y substituted
with one or more Ra, as describe g&%\,ge eren o&m Mﬁéj nden e}e(gecﬂnbomment of
Formula (Ib), %%’ﬁ?@gﬁc?ﬁ"w are H neé?ﬁ AN WEre eddy 2810, VI8 zero, and Rv is

alkyl, haloalkjie hmb}g@Pﬂ@ﬁﬂm2)’09?@%332‘9I@l‘@qéﬂﬂ'ﬁy‘d%g%ﬁ@)%lf?(ylvﬁie%’[b%ﬁ@ Catvd R1 is
-(CH2),1-RQamrarataidiis-2ey0aadirdelected tarstitiegsotie consigingitofdigitegen; 03-06

cycloalkyl; C%}%ﬁe%@é&bﬂéw'w%wﬁh REAR w@@c%@lww&a GRMRy .§c0)0R9 wherein R9
is hydro%en or Cr03 N 14 Wherfge 14 is Ci-C3 a C6 aq%’f ?1 -C6 alkyl

substituted MW@ﬁg oPHEGHE ﬁéﬁogaé'rq Fi:feéfg{ L) "R RaRS ’ﬁqﬂ yrironidin - 25502-1219
wherein R194sbeituEs Hlkwﬂpﬁéﬁﬂreﬁﬁ@@?ﬂs@bﬁqt@i‘éﬂ Wi%'@ﬂé”@*h%%@#f?ﬁ&é’hmogen, C1-C6
alkyl, or C1- %@h%ﬁ-ﬁ;@aﬁﬁnmmama&w pheeylpdst) Rih valerrifvRGrigsnoki@iy| substituted

with one or more | gasnd %&a%%,%'bwam9139@@@Y%&Htgt@wé%wgagz%%nelﬁer'dme -4-y1,
piperidine-4- yl substituted at the 1 asition with - in RO is %6 glkyl C(0)-R12

wherein R12 $g @ie‘tféog]m 8FOHH gﬁwstmg of: hydrogenh; 03“05 cyc yl C+-Cs alkyl;
alkyl substituted with pheny[ or ~C{OYOR® wherein R® is C+-C; alkyl; phenyl: phenyl

substituted with one or more halogen, Cs+-Cs alkyl, C4-Cs haloalkyl, C4-Cs alkoxy; C4-Cs
haloalkoxy, nitrile, -S-R'! wherein R is C+-Cs alkyl, or -80R™ wherein R" is C-Ce
alkyl; furan-3-yl; furan-3-y! substituted with one or more C,-Cy alkyl, or C4-Cs haloalkyl;
thiophen-2-yl; thiophen-2-yl substituted with one or more C4-Cy alkyt; thiophen-3-yl; 3,5-
20 dimethyl-isoxazol-4-yl; 3-benzo[1,3ldioxol-5-yi; 3-indan-5-yi; and 2,3-dihydro-

benzo{1,4]dioxin-6-yl; or R? is -(CHa)s-R® wherein s is 1 and R® selected from the group
consisting of phenyl; phenyl substituted with one or more halogen, C:-Cg alkyl, C4-Cs
alkoxy, or C+-Cys haloalkoxy; -C(O)OR’, wherein R® is C4-C; alkyl; and furan-2-yl. Ina
further embodiment, at ieast one of R® or R? is not hydrogen. In a further embodiment,

25  neither R not R? is hydrogen.

In another embodiment of Formula {Ib), RY, R* and R¥ are hydrogen or halogen,
y. X and w are each zero, v is zero, and RY is alkyl, haloalkyl, halogen or -OR', where
R™ is hydrogen, alkyl or haloalkyl, and R'is -(CHy),-R® wherein g is zero and R®
selected from the group consisting of: cyclohexyt; cyclohexy! substituted with one or

30 more C-Cg alkyl, halogen, —C(O)OFRg wherein R%is hydrogen or C4-Cs alkyl, or -NH-80,-

R™ wherein R™ is C,-Cs alkyl; C+-Cq atkyl; C1-Cs alkyl substituted with one or more
halogen, -S02-R™® wherein R is C+-C alkyl; phenyl; phenyl substituted with one or
more one or more halogen, C-Cs alkyl, or C4-Cs altkoxy; -C(O)-R®, wherein R® is phenyl;
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5 S02-R19 wherein R19 is C1-C6 alkyl, phenyl, 1,1-dioxo-tetrahydro-1-lambda-6-thiophene or
-CH2-S02-C 5R15 wherein R15 and R16 are mdependent},)é.%lﬁ%ggsf{ﬂm the group
consisting ofﬁ@d?ﬁ@%‘?&% C1-C6 alkyl, or -C(0)N1R13 wherein R13 is C1-C6 alkyl; pyrrolidine-3-y1;
and pyrrolidine-3-y1 substituted at the 1 position with -C(0)0-R9 wherein R9 is C1-C6 alkyl, or
-802-R19 wherein R19 is C1-C6 alkyl or phenyl; or R1 is - 1 0(CH2)6-RQ, wherein g is 1 and R
Sleklelcted érowti% kaﬁowﬁe?&ﬂﬁswﬁgxymsaubtmmybﬁyBsm&@ﬂawggnomwgamgr%mb%en il -C6
alkyl, or C1 oxy;. tet ro-turan- ne-4 iperidine:4 )?K/ tuted at the 1
position with $§ OI)RE@?N ere’/egi'nyizﬁI 6{%:%? Ute nd- %ﬁt%r%ﬁg i 'On Wgth 8#? agdd R2is -(CH2)rRS,
wherein s is 28f5%nT RCsetealist ff%ﬁ}"fﬁe‘@'?@r@ﬂ' n@éﬁr@ 6'!"3111373 W@%’%’?@%y@loalkyl C1-C6
alkyl; C1-05 t5alkylksubsitteted-adhkiER Y ivorer@(RORBAR EeeirirREpis @i Sellikield phenyl; phenyl

subsiituted WithQRe LR HIRgEN, L0 A, @J—aﬁ%ﬁ plolChratrlkony d31-C6 haloalkoxy.
g@ or - 50 n R19 Cl-C6 alk furan-3-y1;

nitrile, -S- Rl%S ein Rn is g[_Jr f]1, (F 1-¢

furan-3-y1 su itk %rwnﬁ (n 3? more &?in&ésalﬁn B?Le& kyP (f%%p?'u 51%/1 thlophen-2-y1
substituted \Aﬁfhpbﬁ@’bp?ﬁa)fbsé?ﬁ@éeﬁmw {fﬁﬁﬁﬁ%?f%h@fgsns%@a ﬁﬁé‘trﬁdqs&éﬁiﬂm -y1;
3-benzo[1,3]dipxalnb-4-4t; BitaddinestylsanthRea-slithelt @obitoz ofh, 40ickiweepdin 'R is -(CH2),-Rs,

wherein s is l:aedaﬁg Sﬁ#@ﬁﬁg f@m)ﬂp@ Mﬁ@@%&%@ﬁ@@@@x = PRERYhsghsiuted with one or
more ha]rg?gen Cl-C Iko y or Ci[ Sggt)g%) wherein R9 is C1-C3 alkyl;
a Ry

and fur )ﬂoqﬁ'sn ?1 Cﬁ@’o ht ‘ati a'k noyr IS NO r%nee?; "In'a further
embodiment,"2Bgefher- @E?ikh'OPRQw%‘WMr@g’@n haioa*‘fﬁx&ff@i‘l‘i%r -SrRboURTERTDf Bémitla (Ib), RY, Rx
and Rw are hydipges®s-kélageninRY art mgahqueamszmHé)@s@emawndsﬁmlsrwW haloalkyl,
halogen or %%@WHSE%%{EM%@QO Lor haloliod anditRadsiEHB R wherein g is zero
and R selected from ttc1 ro&g %W? C he?é\é!kc clohexyl substituted with one or 30more
C1-C6 alkyl, FAR5EEN. ‘Cff)? o hITEfeNn r hyﬁrogen Brc1-c3 alkyl, or -NH-S02- R14 wherein R14

is C1-C3 aIkyI C1-C6 alkyl; C1-C6 alkyl s bstl ut ith_gne or more h en, S 2-R15 wherein R19
is C1-C3alkyl; pheffii"” %ﬁ?@ﬁﬂ@?ﬂ(%y TS n(.?b \?'l‘)rhc':freagcr§1)¢£3 of me("‘)sr’éil ?rcs% §ERP'EE 6 alkyl, or

C1-C6 alkoxy; G0 REe W efoRE I $ReHyl R @(@M@%ﬁ&bﬁﬁm@%%h@ﬁyf S{iS%8ituted with one or
more halogeR'GEeialed, akCarEnaknxy piperidinei st ipeatidinie #rg bistiBStituted at the 1

position with :G(0 Qdﬁgmh%%é%%ﬁ.& gé% e ORRARIIBRRIL TGS alkyl, -S02-R1

wherein R19 |s C1-Co alkyl or 15R1s w in Fes n re independently
selected 5 frdMthe grod y&éﬁ gﬁ?fg rd"@gﬁegn% Elpﬁé(%ogl?(n ! gﬁﬁﬁ ﬁqgﬁém R13is C1-

C6 alkyl2or Rqﬁﬁa@t%my@ia@d WiepairpmoTe ﬁ@iagﬂfls@h@etécv%% QH‘@B}F@R%%r%‘i%ﬁ’ﬁg of: phenyl;
phenyl substitktechwdthr anreeatangse, balogsr Gi-CoGIkmar Sib-Raalioky.-Riperidiresd-y1;
piperidine-4-y1.sybsiited 140 1oROSUR IR SO %wemm BloiyGlpallyl and R2 is
-(CH2)5-R8, wherein s is zero and R ecte§ E&ﬁr"% 10 (?1 %%F“Q‘ﬁ( ﬂ‘o Cgacycloalkyl
C1-C6 alkyl; WS SSHERA S Btiftiee £y o eny 198 alkoxy; CI-C6
haloalkoxy, nigrEHS-R1ehwreitails RINViB GeRSBAYM W?%@Qﬂm@WW@r@ﬂﬁhﬂm RPEI1-05 alkyl; or R2

is -(CH2)8-RonhuiyeseinrttusdvanbRSsetestedoiom thegetiyh Colsisking;afr ghdéhyl; and phenyl
substituted ng%)g; more halogen, C1-C6 alkyl, C1-C6 alkoxy; or CI-C6 haloalkoxy.

The present invention also includes a compound of Formula {Ic):
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15In another embodiment of Formula (Ib), RY, Rx and Rw are hydrogen or halogen, y, x and w are
each zero, vis eroy and Fe is alkyl, haloalkyl, halogen or -OR12, where n, alkyl or
haloalkyl, and /?%)4 R, wherein g is zero and IR selected from %i%ééga@éﬂo%gitmg of:
cyclohexyl; cyclohexyl substituted with one or more C1-C6 alkyl, halogen, -C(0)OR9 wherein R9 is
hydrogen or CI-C3 alkyl; C1-C6 alkyl; 20C1-C6 alkyl substituted with one or more halogen; phenyl;
phenyl substituted with one or more one or more haloggn, C1-C6 alkyl, or C1-C6 alkoxy; and R2 is
-(CH2)8-R8, wherein s is zero and Rs selectgd from t conS|st|ng of: Ci-C6 alkyl; phenyl;
phenyl substituted with one or more haloge \&11 ’ﬁ@,@@y&, C6 alkoxy; CI-C6 haloalkoxy; or R2 is
-(CH2),-R8, wherein s is 1 and Rs selected fro roup conS|st|ng of phenyl; and 25phenyl
substituted with one or more halogBri{tef sd_eRCE-aRaxy: or C1-C6 haloalkoxy. The present
invention also includes a compound of For O 2009/094528PCT/US2009/031819
Rxx(H2C) Rvv,(H2C) (CH2)vRv(Iqivor 2t s swherein A', A2, R2, Rv, RVV, Rx, R', v, w, x and y
are as defined with regard to Formula d) The(Le %ot invention SII?O includes a compound of Formula
(1d): Al C

or a salt thereof, wherein A’, A2, R%, RY, RY, R, RY, v, w, x and y are as defined with

regard to Formula (1)

The present invention alsc includes a compound of Formula (id):
A1

¥
RN Rl\)k ~H

(CHy), N N

R*(H:C) SN 2
P
R (H2C) N
3 (CHaWRY (id)

or a salt thereof, wherein A', A%, R', RY, RY R*, R", v, w, x and y are as defined with

regard to Formula (1).

Another embodiment of the present invention includes a compound as
hereinbefore described with reference to any one of the below-identified Examples, or a
10 saitthereof.

Another embodiment of the present invention includes a pharmaceutical
composition comprising a compound of the present invention. Another embodiment of
the present invention includes a pharmaceutical composition further including one or
more pharmaceutically acceptable carriers. Another embodiment of the present

15  invention includes a pharmaceutical composition further comprising one or more
additional therapeutic agent, yet ancther embodiment includes wherain the one or more
additiona! therapeutic agent is selected from steroids, cyclooxygenase inhibitors, non-
steroidal-anti-inflammatory drugs, or TNF-a antibodies, such as for example acetyl -
salicylic acid, bufexamac, diclofenac potassium, sulindac, diclofenac sodium, ketorolac

20 trometamol, tolmetine, ibuprofen, naproxen, naproxen sodium, tiaprofen acid,
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or a salt thereof, wherein Al, A2, R1, Rv, Rw, RX, KV, W, x and y are as defined with regard to
Formula (1). é gyg%r embodiment of the present invention includeg-a compRLagd,as hereinbefore
described with rezference o any one of the below-identified Examples, or a 10salt thereof. Another
embodiment of the present invention includes a pharmaceutical composition comprising a compound
of the present invention. Another embodiment of the present invention includes a pharmaceutical

composition fyRperdncliding oRe.an WQ%MG@%WQUXMSQHE@M&WHGFS Another embodiment
of the present 1 nventjon includes a harn;aceuﬂcal fjposmon fur her comprlsmg one or more
Inclu

additional thgfg%gﬂﬁ@%n E‘tet(fl%rtoaerrfb SPTSm dfmen és(.)%/v%er’eln the Orie or more additional

therapeutic di@ptidselentbdtarom Seareias b@?@lﬁ%%@‘é??a@@rﬁﬂ‘%ﬂ*@r@ewﬂﬁé%%al anti-inflammatory
drugs, or TNBeaanihadies sdesbaridofl dixasnpie ragetydsalic v acithdsufexamac, diclofenac

potassium, S%}Q@&néﬂﬁwﬁ&ﬁga@@moK@tswéﬂﬁgo?&Iéow@a@mb tphRRlRRD RIS, Naproxen,

naproxen sodly apr?fen qurb rofen, me aC| |flum|n|q aC|FI meclofenamate
m{) nfl |ma Ie l’unoml etanek e %éigﬁg ?exat fasalazin
indomethacif” progrurme thcie, etoprofen, naburietone parace amo piroxicam, tenoxmam

nimesulide, fé‘ﬁWﬁlﬂ’iﬁ’EﬁWm’&m&ﬁﬁﬂ@é@@ﬁné@ﬁ%ﬁﬁéyﬂimmo%@fﬁﬁﬂéﬂﬁ%%@ebeclamethasone
budesonide, fiticasone Anoinetasontrdexaasethasone pahydnooontisomenahetPlprednisolone,
prednisolone, prednisone, triamcinolone, celecoxib, rofecoxib, infliximab, leflunomide, etanercept, CPH
82, methotrexate, sulfasalazineliaatiyniphpeyoinnivamon ogloikdinesmantithyphoeytory

immunoglobyines fzaihisREnclasRava s dagtalious suksiances, ascomycin, rapamycin, or

muromonab-CD3. Another embodiment of the present invention includes a compound of the

10present invention{gf. uog A% AN A S LABRUISASANSR LANAEE ARIBAIment of the present

invention includes a compound of resent invention for use to inhibit th %ctvay of TNF-ain a
subject in neBEIHErBYEON foﬂfﬁ?tf?e’t“ IRGBRRAY SF IhE SroATRISTERISS |rtic (id&s a compound of the

present invention for use to inhibit PDE4 in a subject in need thereof.
Another embodiment of the presentinvention includes a compound of the

present invention for use to inhibit PDE4 in a subject in need thereof.

15 Another embodiment of the present invention inciudes a compound of the
present invention for use in the treatment or prevention of c_:onditions or disorders
mediated by activity of TNF-a.

Another embodiment of the present invention includes a compound of the
present invention for use in the treatment or prevention of conditions or disorders
20 mediated by PDE4.

Another embodiment of the present invention includes a use of a compound of
the present invention in the manufacture of a medicament for use of inhibiting the activity

of TNF-a in a subject in need thereof.

Another embodiment of the present invention includes a use of a2 compound of
25 the present invention in the manufacture of a medicament for use of inhibiting PDE4 in a

subject in need thereof.

Ancther embodiment of the present invention includes a use of a compound of
the present invention in the manufacture of a medicament for use in the treatment or

prevention of conditions or disorders mediated by activity of TNF-a.
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15Another embogdiment of the present invention includes a compound of the present invention for use

in the treatment or prevention of conditions or disorders mediated by acy(\fﬁt%g){ &N Another
009/(94528 0 lf
embodiment of tHa present invention includes a compound of the present invention for use in the

treatment or prevention of conditions or disorders 20 mediated by PDEA4. Another embodiment of
the present invention includes a use of a compound of the present invention in the manufacture of a

medicament for usmtﬂ,@hmegM@%gao‘%%vétxreéem\lﬁv@nm§¢49¢@§taln§a%q &eﬁ{&%d of  Another

embodiment of the present invention includes a yse o a co ound of ge ﬁ%re§ent invention in the

manufacture 'Bf BATEHEXTEAT 3/ FB8Y ﬁﬁ%ﬁlﬁga PBEF N a s bjé %t'rir% feed thereof Another
embodiment BEYRetipredennditipenaoaisatdersarcdizisd Bf BEmpound of the present invention in the
manufacture of a medicament for use in the treatment or prevention of conditions or disorders
mediated by activitpuftiex Frkoden oS8 PETUS 20090 31830 v irfibiitaBdiment of the

present inventigntnsludes a useiia sompouBe aitihe gresesdinveniion b1 shemmondacture of a
medicament {l‘%hlé%gelgé@ ﬁ&gﬁ%ment or prevention of conditions or disorders mediated by PDEA4.
Another embodiment of the present invention includes a method of inhibiting the 5activity of TNF-a in a

subject in need thefe%thtgfgntégod m%n%%mm@'gigégfeﬂn%ﬁhg.@mag&g@da%ém%a%%mw ention.

Another embodiment of the present invention includes a method of inhibiting PDE4 in a subject in
need thereof tHELIGR MYEISHAiRTES RIR B RPSRIBB AT %‘Ft{ﬁa‘)ﬁr%saeﬁcfwgﬂﬂ(%t foAnother
embodiment wkthet presdnt.invention includes a method for the treatment or prevention of conditions or
disorders mediated by activity of TNF-a through the administration of a compound of the present
inventiohd Ansthipeesmibodimen bbththe qeed érveiive midd éscluckiba foetieocefrehte treatment or

prevention ofoggrg;j,g}q;ag gdgmgggmgg;@é@m RBE4 huaugbrtheragmibiskation of 15a compound

of the presentdnver}trg%{anAng (renr gm er}tGOf tthe Qﬁﬁgﬁm invention includes a method for the

treatment of an inflammatory ase t OI’U Jmlnlstratlon of a compound of the present

invention. Inflammatory diseases m Y, clude, as.non |m|t|r]g exam % ¥|ra}h a}lco olig, or
£ { ’
drug-induced acut?aﬁYh?u?mlnogﬁT%Ee}péf 7S rﬁ?“it‘%’%?e‘% 6%?5 Sth'alcoholic and non.
or prevention of conditions or disorders medlated by PDE4 through the administration of

15 a compound of the present invention.

Anaother embodiment of the present invention includes a method for the treatment
of an inflammatory disease thorugh the administration of a compound of the present
invention. Inflammatory diseases may include, as non-limiting examples, viral, alcoholic,
or drug-induced acute and fulminant hepatitis, hepatic steatosis, both alcoholic and non-

20  alcoholic, viral and non-viral hepatitis, hepatic cirrhosis, autoimmune hepatitis, chronic
active hepatitis, Wilson's disease, myasthenia gravis, idiopathic sprue, autoimmune
inflammatory bowel disease, ulcerative colitis, Crohn's disease, inflammatory bowel
diseases, endocrine opthalmopathy, Grave's disease, sarcoidosis, primary biliary
cirrhosis, pancreatitis, nephritis, endotoxin shock, septic shock, haemodynamic shock,

25  sepsis syndrome, post ischemic reperfusion injury, malaria, mycobacierial infection,
meningitis, psoriasis, asthma, chronic obstructive pulmonary disease (COPD),
eosinophilia, congestive heart failure, fibrotic diseases, cystic fibrosis, pulmonary
fibrosis, hepatic fibrosis, renal fibrosis, cachexia, graft rejection, graft vs. host disease,
rejection by transplantation, cancer, diseases involving angiogenesis, autoimmune

30 diseases, ankylosing spondylitis, autoimmune encephalomyelitis, autoimmune

hematological disorders, hemolytic anemia, aplastic anemia, pure red cell anemia,
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20alcoholic, viral and non-viral hepatitis, hepatic cirrhosis, autoimmune hepatitis, chronic active
h_epatltls,‘Wlls\%p%9&%?%%@, myaslthgnla gravis, idiopathic sprue, qut0|mwg(sj%ﬂ§6f9%tory bowel
disease, ulcerative colitis, Crohn's disease, inflammatory bowel diseases, endocrine opthalmopathy,
Grave's disease, sarcoidosis, primary binary cirrhosis, pancreatitis, nephritis, endotoxin shock, septic
shock, haemodynamic shock, 25sepsis syndrome, post ischemic reperfusion injury, malaria,

mycobacterigyifasian RERNgHisRSoask gD B SAEANGQBEE L ClNRRMIRAnarY disease (COPD),

eosinophilia, conl%j(-?tlve eart failure, fibrotic d(lisea%{es, c%ztlc |b{oslsygylmonarﬁ fibrosis, hepatic

fibrosis, renatfiB 1§ eacheXs, Qj?gﬁl?emjaeteﬁigh,%rﬁa Ve Rost dis€asé! rejection by transplantation,
cancer, diseafestipivoieiiiy aiejiogeressaifistsrrmoarniugoiite 4563, Wid/losing spondylitis,
autoimmune iehgephalabtyabliaastici mumg fe-denaioieticalhdito rderiasienblytier aedpnia, aplastic

anemia, pure red gl ANeIIE- il QRARICHRMARSY IRRG BiRs SYEIEAICLPUSEEKhamatosus (SLE),
polychondritis, scleroderma, We(ﬁener g&agulomatgas derm%t%%y&sms R&q%gs syndrome, non

infection uveffIESEk: ﬁﬁg”i?q gﬁﬁ%?’kera?ci)né%ﬁuhsgﬁ,\slﬁi.sa Siced, A BEonjunctivitis, interstitial
lung fibrosis, §eissPRitiCaneRFitI§alsbREIs MR IMEIBeRTFieneY WidhgRAMt HdffeRative skin diseases,
atopic dermatifisnbsticasias nesrocege teaiiee, disosderstiaknsaatsdista sy, Alzheimer's disease,

acute and chianie BUNLPIE SAILEARISHGRRC SlierjrAHRTRC AR, fATBAN MY BodiciRRGY Virus (HIV),
cachexia, thrombosis, skin ﬁnJ,Iammatory disea es, sgg(%alr)t I‘Ié;[lrsn &% Q,Pstg RRIOSIS, RA, emphysema,
chronic {)%nérl’ﬁ’(%’t%e,rﬁjﬁg%?c PRTARTS, Tadiation aegr%agee, Ef/pee?oxic a vegolséor 10injuary, periodontal
disease, nonamsinidlicasesitisnt drilstae S aiEmt S\ TVSE ITIPEe¥akse8hd insulin dependent diabetes
mellitus (Juvenile or Type | diabetes). In another embodiment, such treatment or prevention relates to
conditions mediateth ppatierighitsitior i RDESSRh EOrRIETIRS itEisd doLRiiiRsof conditions,

especially inflagaratasy BadHiasiede gientiseases, innrmnalaseisivanhumansiitos15example:
asthma, chroplg AbalWliRRIINORALY HERALSCER el EORE BADEAIL gha/or emphysema),

atopic dermatitis, urticaria, allergic rhinitis, allergic conjgb_mctlvms#%mal co%unctivitis, eosinophilic

granuloma, pSETRRE 2R An R B HE R UROLH SEREE ti/e-e il SEPBin's disease, reperfusion
injury of the rhyochitigiand/emeiroraierehretieigisrmeiiio ndisaritisalertlotoRitssAbEricadult respiratory
20distress synghonasamUibple sslpresisicegiimimpaiinend, (Bsgidsif meureingical disorder such as
Alzheimer's %Aﬁﬁﬁt%?_);e -pgﬁéaépmc&g@,?elgp[%?%nx@ gellis-apgior, Gorhipsydisgase are collectively

often referred to as inflammatory bowel disease. . . .
myocardium and brain; chronic glomerulonephritis, endotoxic shock, adult respiratory

20  distress syndrome, multiple sclerosis, cognitive impairment {e.g. in a neurological
disorder such as Alzheimer's disease), depression, or pain. Ulcerative colitis and/or

Crohn's disease are collectively often referred to as inflammatory bowel disease.

in on embodiment of the present invention, the inflammatory and/or allergic
disease is chronic obstructive pulmonary disease {COPD), asthma, rheumatoid arthritis

25 or allergic rhinitis in @ mammal (e.g. human).
The scope of the present invention inciudes combinations of embodiments.

Uniess otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched atoms.
For example, compounds having the present structure except for the repiacement of a
30  hydrogen atom by a deuterium or tritiumn, or the replacement of a carbon atom by a Be-
or “C-enriched carbon are within the scope of the invention.
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In on embodiment of the present invention, the inflammatory and/or allergic disease is chronic
obstructive p% r(}(%r}{)gﬁsease (COPD), asthma, rheumatoid arthritis 25qr-allergig thinitis in a mammal
(e.g. human). The scope of the present invention includes combinations of embodiments. Unless
otherwise stated, structures depicted herein are also meant to include compounds which differ only in
the presence of one or more isotopically enriched atoms. For example, compounds having the present

structure except fon:%m'ma&md@ RURYEEQGRRATLRHAY GhEBHERIIThRSI HuR, oF the

replacement of a carbon tom is-ﬁgr %4C ﬁnfgcslgeggogsgmegg gre W within tfhr(]e scospe of the invention.
Certain of th@%ﬁ%}%‘” RAS G eﬁere?n QORtain She oF more chlraf;cen?ers or may otherwise be

capable of eﬁgﬁ'ﬁ@'a@%%ﬁﬁl@‘@f%?@ﬁ?&%ﬁ%@%ésé@ﬁé ByrifRd B?é%iéﬁ’ﬁ‘%‘ﬁ%ntlon includes mixtures of
stereoisomersasivedrasipdtitieckenamntidynentioscenantican dlscdllyidies reffeothe seatyoénriched

mixturess AlspdReluder WIRB He SeaRHObr H?%HE@HB&B&%M&&H@B’@Q% isamers#f the
compounds r é)(resen%ed by.the forn?ulae of the present inven %g,nv}\{g ag t%nxec\)/s(h{:he}/ or partially

It t
equilibrated Aok F]FB’FeB?“T%e preasse% w‘?’véﬁri] iSnFaIso el d%rét ein ual Isomers of the

compounds rEpsesenRtettiBy dise RstHigRisaheyE A RIRRIFY Wﬁﬁqgﬁﬁ‘l’éps“‘ {RBIESTIRARMich one or more
chiral centershararinviagatdovkOaEheesorith huentis thiveld tregtsal tshefothrecoo nipelned&tserein described.
The term "salf'.grpharmaceutically acceptable salt" refers to salts that retain the biological
effectiveness and properties of the compounds of Formula I, and which are not biologically or

otherwigg undesirable. Pharmaceificali recepiRbipRass-ddiionsalisiscaning prepared from

inorganic and organic bases. Salts derived from inorganic bases, 15include by way of example only,

sodium, potassium ity « ?éﬁ@%%&@&é%ﬂ%@é&é&@%%l#%é@% Saltsgetieiirom organic

bases include, but are not limited to, salts of primary, seco and tertla mines, such as alkyl
(a5 g B

amines, dmll&PQﬁﬁ?ﬁb"sﬁe{? ﬁ&ﬂsér%”ﬁé’éo%%%%?u WPHPE%%S DB LIH Shines,
tri(substitutedialkgiadivinetb saticenyidaniirids, DhaesrautimivascentRemasasiddsn salistituted alkenyl
amines, 20di(ﬁﬁl&tﬁwﬁé’re’ﬂ‘ﬁﬁﬁyk}@éﬁmgndrﬂ@ubﬁtﬁa@d Akpnydriasoines ieygatkdsamines,
dicyclogorh Amies, WPHELai AR IRHILIEM KGRl ABNINGS disihsiiyted cycloalkyl

amine, trlsubstltute cloa amlnes cycloalk amlnes I(cycloalken Z%émne trl(cycloalkenyl)

amines, subéﬁﬁ%'e%ﬁgﬁk Jp SRl %8@5’1’?{ f@(ﬁe&/{?f&% Ee PRI TIHES e filied cycloalkenyl
amines, aryl ahpifresrydigephdenirred, terfzry| 25aeaisesh ﬁ@%‘ﬂﬂaﬁ‘ylf‘&mm%ﬁ(ﬂﬁ’é@wﬁ%}w&mmes
triheteroaryl amings shsieresysig amines ddineteiasyclic/amines, tigeteratyclit@mines, mixed di- and

tri-amines where at | h i r. ected from the
oroup cansisieF AR Batpn o ?§ﬁ£&’&ﬂ?§%§éﬁ‘%i‘é"é‘%ﬁkgﬁﬁ%st.tuted

cycloalksh, cy@f@‘a\ﬂ?@’}ﬁ’}ﬁdﬁiﬁgﬁ lﬁ@@%§/éf&'ﬂ?§%’§ et IBaRM %8?9‘2}15%)?@ €°&nd the 30like. Also
included are difsirmssinicraithe tioydpahndasinrstimibattedguthetyiamipes ofisisHieshen, form a
heterocyclic ey heieipanthgr@dustituted cycloalkyl amines, cycloatkenyl amines, di{cycloalkenyl)

amines, tri(cycioalkenyt) amines, substituted cycloalkenyl amines, disubstituted

cycioalkenyl amine, trisubstituted cycloalkenyl amines, aryl amines, diaryl amines, triaryt
25  amines, heteroaryl amines, diheteroaryl amines, triheteroaryl amines, heterocyclic

amines, diheterocyclic amines, triheterocyclic amines, mixed di- and tri-amings where at

least two of the substituents on the amine are different and are selected from the group

consisting of alkyl, substituted alkyt, alkenyl, substituted alkenyl, cycloaikyl, substituted

cycloalkyl, cycloalkenyt, substituted cycloatkenyl, aryl, heteroary!, heterocyclic, and the
30  like. Also included are amines where the two or three substituents, together with the

amino nitrogen, form a heterocyclic or heteroaryi group.
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Specific examples of suitable amines include, by way of example only, 'isopropylamine, trimethyl

amine, diethyl amine trigso-propyl) amine, trffn-propyl) amine, ethanolan&ine 2-di ethgylaminoethanol,
.~ WO 20001094528 . 2l . . P T/H‘s 009/031819 .
tromethamine, lysing, arginine, histidine, caffeine, procaine, hydrabamine; choline, betaine,

ethylenediamine, glucosamine, N- 5alkylglucamines, theobromine, purines, piperazine, piperidine,
morpholine, N- ethylpiperidine, and the like. Salts of the compounds of the present invention may

further comprise ac&mggmgsof@&gﬁgg%gg%g‘g@ |5\5:M§)emag)g,%¢e Qgpzenesulfonate,

benzoate, bicarbonate, bisulfate, bitartrate, borate, calcium edetate, camsylaté, carbonate,

10clavulanat&RRaYE iRy BIBERIOATE Cotie M MBS LTS YR A i L AR OB A8 Ste, gluconate,
glutamate, glytehglarianifeinedgmimstoinater tyetianansilesing arebitsmiédcigdrochloride,
hydroxynaphtagaite, indideeisgihionaiae lantate, neiokionaientaiiate: malateninaleate, mandelate, -
mesylate; mefy ||§1H!:f%é%?‘?ﬁl%%%ﬁx§§éyg§ﬂrml,e;ﬁ%%rd}]H&%ﬁeﬁé’rﬁéﬂ?&%ﬁ@l‘iﬁ&tﬁa N-methylglucamine,

oxalate, pamoa ({3 (embona?}(;g, 15Palmi ate, pantothenate, phosphate/diphosphate, polygalacturonate,
potassium, saIlEJPRE datiehA "Gk ate, subacetate, succinate, sulfate, tannate, tartrate, teoclate,
tosylate, triethiodide, trimethylammonium, and valerate salts. As used herein, the phrase "effective

amount" means that A 8URE 6PBPEHIGSST BIF=RTRsREL Rveal gy ery {H'Q?%W@Péi??ﬁ@i%iological or medical
response of aditiioresdABsyRterasentitival saltshiophae gratdtcbbingaseagfnndts. inetapdie, by a researcher or
clinician. Thepplaraseaitherapetdieatieléicstivecananinh J0eaRs cnys EIOWArMAKS, as compared to a

correspaping shbieat Whe a5 Rt BREMNE SO AMQUTh SRR MpLRYeR apirent healing,

prevention, or amelioration of a disease, disorder, or side_effect, or a decrease in the rate of

advancemen®HFY i ch e S8 ra A FARIE Y O ERY SRR JES RIHTI RsYEBPECEHiBuUNts effective to
enhance norimalrpHysioto dicabivrstidmaRoodists.iseidrealy, 'Bwtagpeatbaingieffectare. amounts of a

compound offarsulagafithe sresent, asspelbasmsalistiteteahoneseadminisergd as the raw
chemical. Additionall tive ingredi r ceutical composition. 30A
AstNe. Ingredient mav.be presenied as aenaipacsiy P
therapeutical yde%1egéit?(\/aét)}gjmé’i{)gunt1 %f[]eg corri%g@ldy %‘%t?le presen%%}%%ntign Wﬁf%e%end upon a number of
factors. For x2HIE: BFBHERE, MgeraRa/ dRigrR MBI R REGIBRE WiE: prisel Bondition requiring
treatment anaaﬁgMQaqgiym@uam%wbmmte, succinate, sulfate, tannate, tartrate, teoclate,
tosylate, triethiodide, iimethylammonium, and valerate salts.

As used herein, the phrase "efiective amount" means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a fissue,
20 system, animal, or human that is being sought, for instance, by a researcher or
clinician. The phrase "therapeutically effective amount" means any amount which, as
compared {o a corresponding subject who has not received such amount, resulis in
improved treatment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a dissase or disorder. The term
25 also includes within its scope amounts effective to enhance normal physiological
function. For use in therapy, therapeutically effective amounts of a compound of
formulae of the present, as well as salts thereof, may be administered as the raw
chemical. Additionally, the active ingredient may be presented as a pharmaceutical

composition.

30 A therapeutically effective amount of a compound of the present invention will
depend upon a number of factors. For example, the species, age and welight of the

recipient, the precise condition requiring treatment and its severity, the nature of the
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formulation and the route of administration are all factors to be considered. The therapeutically
effect!ve amogwn(% y@g%&}sez'g/ should be at the d|s<_:ret|or! of the attendant q(f\g;}g%{b%ﬁlﬂgwRegardIess, an
effective amount 6 a compound of the present invention for the treatment of humans, generally,
should be in the range of 0.01 to 100 mg/kg 5 body weight of recipient (mammal) per day. More

usually the effective amount should be in the range of 1 to 10 mg/kg body weight per day. Thus, for a

70 kg adult mammat e AeuAANGURRRLHARYould HaualY e B IR A0 mg. This amount may

be given in a single dose per day or in a numper SUC(Ij‘l as t\%o, %hree, fOU{,[hfiveﬁ or. more) of sub-doses
per day suchtREPEYETEbAF TGy HRTEUL EmelGN ST AR HVE ABERISLSE BF SRS be determined
as a proportigiaheiieefdesive egnairiierire BoPHPO RO HNE TO AT fR I & YREEENt invention per

se. Similar desagesshauvid heanprpeatesior dreaiiment ofdhagéheoconditions:gedgrred to herein. The

compounds qf e aiEse Lysata SR manSUAle LY LD SU S AITNFar b BR BN an

embodiment, thé invention Provides a method for inhibiting %h F-? 15%@”? com risinlg contacting a
cell in which FHbIEDABFTRIA-R i RPN SR NE A Mnibits: oF ML ieELHt IRYERTON. In an
embodiment t@dpd-aaniptibisrdateradsusitillake feauteothalaetvityisrarmemamaubeell. As used
herein, referepes is nadgdenreerdinpeeidisaldaisceoditianwer theearemiadiadechtne TNF-a or

amplified by TNEsa andsyshsshallinchudle:dissasasigsaciated 2Omih oimimligating TNF-a activity, for

example, the overactivity of TNF-a, and conditions that accompany with these, diseases with reference
to: 1) TNB-a @%@égfo%%t(%ﬂ%%Iﬁai%tﬁr%}?ﬂgﬁf(‘j’Boﬁ%?i%&S?Zhsese?Réy&a Ef-g"%ctivity by cells which
normally do momposseestaatvauramiaha)hrens fyeotPnmasexSiedaiciriaaefitgagLbfvanted cell
proliferation; sspddomttakionsdeading te:canstisieoactaration ofnENh-a. 25The present invention
further provides pharmaceutical compositions that include effective amounts of compounds of the

formulae of the presgaatiivsiiiian sk stisherratcandmasesnaIRyRRaIMaCeLSCEly-acceptable
carriers, dilugnis, af, exe! '%gn‘éc)dT &t R%Hﬁén‘)grébfgél? %%@Fomﬁa_quﬁﬁﬁ?(?hme“t'on, including

salts thereof, are as herein describe e carrier(s), diluent sﬂlror excipleni(s) must be acceptable, in

the 30sénse BFHLRSERARPAMSRARARS teebimabiryriihlior b et SRAsoN a3 N6t Yeleterious to the
recipient of thehibfiarofideeprkieahidovapiésitibnan emtpdigeedr deentifwithhipitHetetesiseritf the invention
there is also praVvidrd=a m@g@ﬁﬁyfafme_’@nﬁgaf@,tjon of a pharmaceutical formulation including admixing
a compound of the formulae of the present invention, including a salt thereof, with one or more

pharmaceutically aggapiabliecaliskseMibigMad 8XPIsMsrORRRINaca diral Bormuelatons may be

presented in Unif,dose fQNes, COUAINING B TNF-a and such shall include diseases associated

20 with or implicating TNF-a activity, for example, the overactivity of TNF-a, and conditions
that accompany with these diseases with reference to: 1) TNF-o expression in celis
which normally do not express TNF-a; 2) TNF-g activity by cells which normally do not
possess active TNF-¢; 3) increased TNF-a expression feading io unwanted celi

proliferation; or 4) mutations leading to constitutive activation of TNF-g.

25 The present invention further provides pharmaceutical compositions that inciude
effective amounts of compounds of the formulae of the present invention and salts thereof,
and one or more pharmaceutically acceptable carriers, diluents, or excipients. The
compounds of the formulae of the present invention, including salts thereof, are as
herein described. The carrier(s), diluent(s), or excipient(s) must be acceptable, in the

30  sense of being compatibie with the other ingredients of the formulation and not deleterious
to the recipient of the pharmaceutical composition.
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predetermined amount of active ingredient per unit dose. Such a unit may contain, as a non-limiting
example, 0.5mg to I9 of a compound of the present invention, dependln CQF?UIQ l[g‘lon being
treated, the rou 2’8 ﬁamlnlstratlon and the age, weight, and condition of atler% ypical unit
dosage formulatlons are those containing a daily 10 dose or sub-dose, as herein above recited, or an
appropriate fraction thereof, of an active ingredient. Such pharmaceutical formulations may be

prepared by any of the mehods Wk KDL i bEPRRINAGY B tnere &1@5%@%&&6@ formulations may
be adapted for administration by an%/ appropriate route, for Zenam ple b‘ﬁ ral (i %ncludlng buccal or

sublingual), rECEEEhIEATe PEERBIAPHIRER B WSEH?EEE%WW SN IPHHEHS mtx Qfginal, or parenteral
(including subeneaneboishpaniascliae, nrmraiamen5odr Niksieatal) fﬁﬁﬂ?@f S’ﬁﬁﬁ%ﬁhulatlons may be
prepared by aryerpeihastknsiy ubibsat ehpbaliaeyidor exasrple. by bringing into association the
active ingredient with the carrier(s) or excipient(s). By way of example, and not meant to limit the

inventions with regasgatehsestaiaconditiapssand disprsiersdon2Owbish thensapaungls of the present
invention are | geglgt%%q %%eéHlo&ﬁrB?'éH 04 ‘r?&réﬁé%r‘ﬂ%&f Giaahle fé’u‘c?%e[&t may RbAERageutical

formulations a or oral administration may be presented as discrete units such as capsules or

tablets; powdere bIGEAR FEERIBI Gifsrs B gﬁé6&8%?%‘%‘5&‘?%{&?%&ﬁ%&%"%ﬁﬁéﬁﬁnaaaeous liquids;
edible foamsawrthentpagiteolising 25wiate i vide abiorstationarid theideuig grharions. For instance,

for oral admigistsatiarinntpaten ofypidaklet abeapIulewlbroastive Hisg eoraporentsan be combined
with an ggal e ipdgRhamacrutielbcacraRianls IS satietsHendAscianglAlycerol, water, and

the like. Generally, powders are prepared by comminuting the compound to a suitable fine size and
mixing with a?f’%‘ﬁd?@b?‘?ﬁ%t p?‘rﬂh‘?ﬁﬁ@ﬂﬁﬁ?& %é%ﬁ?*@fﬁ%‘é ¥3%pé%%78dctﬁ’rﬁ%%%e, as, for example,
starch or mamriteddEigaibrinys, iptbsehaatives adispersing agents, and coloring agents can also be
present. Capsules are made by preparing a powder, liquid, or suspension mixture and
encapsulating with BedatiacentZehfmrataéorspprp peiatebeibnadteriata@idainegsiand lubricants such as
collﬁidal Si"C%%b@%‘brM@%lﬁ@iWeﬁlﬂ%@%y%@é@i‘dMrﬁi@aﬁ%}%u@éﬁlgﬁdllﬂ%g@my'@@%gh&@l,Can be added
to the mjxture before the.encapsulation. A Sdisintegra ili as agar-agar,
calcmrrr?f é(arb?nor?ag ?Cgfc?dn 8r§1 (‘%Jgtr%onategitj:%t§ also be a %@g\g § iglm k?ro%/(g %ﬁ%ﬁ%y of the
medicament WﬁéH‘@ﬁ%"Hép@d@ﬂ%ﬁﬂﬁ@sf@ﬁaﬁ?ﬁ%%ﬁ“%%rﬁ‘a'é*é%ﬁ @ﬁ@%%’éﬁgp%ltable binders,

lubricants, disiajeg atieg addnts)andtoaidringrdg drestahrhBodw.ifieerporitely ipioghe mixture.
Examples of gyitalischindens elide,Matsbwaelaitanaidial skgass)ob arnglieasams, 10beta-lactose,
C TS A A MRLTRL T S AS AEEIR SAGRSATNRS Bk aloimate

carboxymethy ose poI fene Wa es, an
20  which the compounds of the present invention are beiaeved usefui certain routes will be

preferable to others.

Pharmaceutical formulations adapted for oral administration may be presented
as discrete units such as capsules or {ablels; powders or granules; solutions or
suspensions, each with agueous or non-agueous liquids; edible foams or whips; or oil-in-

25  water liquid emulsions or water-in-oil liquid emulsions. For instance, for oral
administration in the form of a tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically acceptable inert carrier such as
ethanol, glycerol, waier, and the like. Generally, powders are prepared by comminuting
the compound fo a suitable fine size and mixing with an appropriate pharmaceutical

30  carrier such as an edible carbchydrate, as, for example, starch or mannitol. Flavorings,
preservatives, dispersing agents, and coloring agents can aiso be present.
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Lubricants useful in these dosage forms include, for example, sodium oleate, sodium stearate,
magnesium st\%raﬂt(}g? E%dlum benzoate, sodium acetate, sodium 150h|0%9’?/t}§%g9}p§8|“9(e'

Disintegrators i e, Without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum, and

the like. Tablets are formulated, for example, by preparing a powder mixture, granulating or
slugging, adding a lubricant and disintegrant, and pressing into tablets. A powder mixture may be

prepared by mixingthe Gempound.siitabh cmmpindadigvit & diuent2AanRase.as described above.
Optional ingredients include binders such as arboxymeth%/lsg%ﬁulose, a}ll%ﬁtes, gglatlns, or polyvinyl

pyrrolidone, SORTRSH FERE HRRRSRIBIPLOBS AW, FRUSHIRS S8 A ESY quaternary salt,
and/or absorftioeraened 966haisd shirsnitic. kersiesbrdiea@iEntprivdtea@ieTRes8tvder mixture can
be wet-granuatgsinyiheaghitsles s bels agesytpe siatchepaste; acoshasmueiage Or 25solutions of

cellulosicor pRlmELGMateratARLRIGNLIIONN FSeTesduASARRIR HRLR P granulating, the
powder mixture can berun throu?gh the tablet mac |_n$%%§%?ét e resu%ii IS im erg‘e%tg formed slugs
P

broken into gFARAMEE FHLEMIREERR BRIGHEERS é}emeéﬂ% R IYESABI8t-forming dies by
means of thecapiiids odesiedriduenycy when daEred Ry teresTanirfiabEibimiResInikas mixture is then
30 compressediimigriabtieigedecanpotimngsehthegorasenis nveniinateamalseebsiaombined with a free

flowing inert earrierand sampresseslJiniaablets diceethy, withput 9aing dhrpughthg.argnulating or

slugging steps. A clear or Ogﬁé}f ;e%(tjgrotectlve c?atlng conslstlngnof a sealing coat of shellac, a coating
al,

of suga Br pBRfﬁﬁ'é’ﬁté’?ﬁa‘fS ﬂeﬁsol&aﬁ”éaagfﬂﬁjg S G Bguﬁro@foae ° Byestuffs can be added to
these coating&s eseistingu isidiffel@nianedosypeyvehdrsappitititae aysagwargh formulations for
oral administeatianegip. be microencapsulated. The formulation can also be prepared to prolong or
sustain the 5release as for example by coating or embedding particulate material in polymers, wax or
the like. Oral fluids sughassseibtionsh&y upsR-eixksGa Nl piepRIeddnderage unit form so that a

given quantity AIIAIRS &L ARIRIN LA Al FOmROUBd MR CARE-prepared. for

example, by dissolving the compound In a suit avored 10aqueous solution, while elixirs are

prepare&lsthrcﬁﬁ@ﬁ“fﬁeaﬂgéh&t'5%9?15-'1’39%35?66H%?fféc}%emﬁ]gméﬂgﬁgﬂgi@@%hﬁqﬁg‘%rmulated generally by
dispersing theedolrssoanat.ihentnoittosdothehities, Suldbilikers and emulsifiers such as ethoxylated
isostearyl alcohols and polyoxy ethylene sorbitol ethers, preservatives; flavor additives such as
peppermint oil, or neebirdd swedetmniets], Sacetmanig, dy pthprradificiavdwentdnergraan@ting

or slugging, adding a lubricant and disintegrant, and pressing into tablets. A powder
mixture may be prepared by mixing the compound, suitably comminuted, with a difuent

20  or base as described above. Optional ingredients include binders such as
carboxymethylcellulose, aliginates, gelating, or polyvinyl pyrrolidone, solution retardants
such as paraffin, resorption accelerators such as a quaternary sali, and/or absorption
agents such as bentonite, kaolin, or dicalcium phosphate. The powder mixture can be
wet-granulated with a binder such as syrup, starch paste, acadia mucilage or

25 solutions of cellulosic or polymeric materials, and forcing through a screen. As an
atternative to granulating, the powder mixture can be run through the tablet machine and
the result is imperfectly formed slugs broken into granuies. The granuies can be
lubricated to prevent sticking to the tablet-forming dies by means of the addition of
stearic acid, a stearate sali, talc or mineral oil. The lubricated mixture is then

30 compressed into tablets. The compounds of the present invention can also be combined
with & free flowing inert carrier and compressed into tabists directly without going through
the granulating or slugging steps‘.' A clear or opaque protective coating consisting of
a sealing coat of shellac, a coating of sugar or polymeric m‘aterial,. and a polish
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15the like can also be added. Suitable packaging for the pharmaceutical solution formulations

may be all ap%;gved containers intended for parenteral use, such as plagéiﬁ[%g(gja%]g?ﬁgcontainers,
a sealed g

2009/09452 : . o :
ready-to-use syringes and the like. In an embodiment, the container is ass container, such
as a vial or an ampoule. A hermetically sealed glass vial is one example 200f a sealed glass container.

According to an embodiment of the present invention, there is provided, in a sealed glass container, a

sterile, injectable soltion COmpLising & SBVRWAf Hie, RIESSIHIMEDTARJN:A Physiologically

acceptable solven ,,%nd which has an a%proprlate pH for stability. Acid salts of the compounds of the
present inve{BAIAEY WEHEAS6RBE T aqueous solutions than their free base counter parts, but
when 25the acid salts are added to aqueous solutions the pH of the solution may be too low to be

suitable for administfaHBAPRAE R SIORRSR YBFHRIMRIRESHAIRY B SIBIRCEPA.5 may be combined
prior to admirnisnetiorewikied. dihedntadiiionanfakia b omearistn Trdorhorrustyie Hed of the combination

formulation agneiristenssit: b Ahd erahighe kribarepahrdisnentténe: dilkeyhee)wizmcomprises a
pharmaceutigglly, acceptable base such as 30sodium hydroxide and the pH of the combined
formulation administered is between pH 5.0 and 7.0. One or more additional components such as

co-solubilizing age njcity adj agents, ilizl reservatiyes, for instance of
the kind previousl;r/8 fﬁlﬁiﬁéé};?ﬁ%%%%ﬂgéﬁsé tgE%?fe%%%%%fﬁﬁ%%%ﬁ%sa%%ﬁg ?éea%%%ﬁin through the

sterilizing filtdPr™ s° et aHaR AYRRHLY O RTRIRRID R4S PP for TR A A iTRAA8n may be
formulated aS$winmvents; prezmd, uspensieny, dodonsgposveiersowsliniensiizdistesogdls, S5sprays,
aerosolgpor Qiseous doRiibaMRNEEGE the pye acothrigktanabiissuasfasexarpligigrouth and skin,

the formulatigni ek s anpiec a5 . el RSO S SR WG aImMaler o an oimment, the

active ingredient may with either a paraftinic’ or a water-miscible ointment base.

Alternatively, WE& ?ﬂ%g@mﬁﬁﬁﬁ'ﬁ%&mﬂﬂﬁ?ﬁéﬂ%ﬁ PR E WA IEABIRIFR0 M er cream base or

a water-in-oildnage/yRhaethgiceea tiodl fdratdstionsadalites! fortopithliedrminisasations to the eye include

eye drops whasgia-Hhe: aglivenigradiRbbis dissohierbar ssispeadadriaA switabiercasrigr, especially an
aqueouiiolvtﬁggike can al P grarggcceutical formulations adapted for topical administration in the mouth
include 15lozenges, pastﬁ es, and mouthwashes. Pharmaceutical formulations adapted for nasal

administration, whete the,carfegis 2.0l indud & soarse-powder having.aypagicl size for example
in the range 20 to microns. powder’is administered in the manner in which snuff is taken, i.e.,

by rapid inhaPRi6TY $HIEGINER IMEEAFH IR SRFE RGHYSE cOttaisa s B RO H BRRFTORIAEose

ready-to-use syringes and the like. In an embodiment, the container is a sealed glass
container, such as a vial or an ampoule. A hermetically seaied glass vial is one example
20 of a sealed glass container. According t¢ an embodiment of the present invention, there
is provided, in a sealed glass container, a sterile, injectable solution comprising a
compound of the present invention in a physiologically acceptable solvent, and which
has an appropriate pH for stability. Acid salts of the compounds of the present invention
may be more soluble in aguecus sofutions than their free base counter parts, but when
25  the acid salts are added {o aqueous solutions the pH of the solution may be too low to
be suitable for administration. Thus, solution formulations having a pH above pH 4.5
may be combined prior to administration with a diluent solution of pH greater than 7 such
that the pH of the combination formulation administered is pH 4.5 or higher. In one
embodiment, the diluent sclution comprises a pharmaceutically acceptable base such as
30  sodium hydroxide and the pH of the combined formulation administered is between pH
5.0 and 7.0. One or more additional components such as co-solubilizing agents, tonicity
adjustment agents, stabilizing agents and preservatives, for instance of the kind
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20up to the nose. Suitable formulations wherein the carrier is a liquid, for administration as a nasal

spray or as nasal drog)s include aqueous or oil solutions of the active inlgé %1 ko031 Pharmaceutical
. WO 2{}0%! f%s;:s o . . L . . (? % /031819 .
formulations adapted for‘administration by inhalation include fine particle dusts or mists, which may be

generated by means of various types of metered dose pressurized aerosols, nebulizers, or insufflators.
25Further, the compositions of the present invention may also be in the form of suppositories for rectal

administratiog, of $hg, compeunds,AdRe Joy &AL TG SE-BPBRASIINAL AT R REARRFF by mixing the

drug with a suitable hon-jrritating excipient which is solid at ordinary temperatures but liquid at the
rectal tempe!3fFENAGHIFthus melt in the rectum to release the drug. Such materials include cocoa
butter and polyethylene glycols, for example. Pharmaceutical formulations adapted for rectal
administration may%@fﬁ?%%%ﬁ'f@éfa@?éﬁiﬁagi?&ﬁsﬁ%FO%O@W@H&&?*%%?H?&&B?M al formulations adapted
for vaginal adeministestaseiriaigiie preasenteusrnpersdnionsanisers sekdipnts pgeiRs, palstes, foams, or
spray forsnulatiens, shbasaceugical formulations adapted for parenteral administration include
agueous and non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats, and sQjuiestthatidenperdheforruationdsaianis, withxthieok eadwfdhesinignded recipient;
and aqueous,and non-a steri Sions. yWwhi ' [ gents and
thickening agtg_%tgrmﬁ?ag?%%r%%@?or% fﬁiﬁ%%%%%&?ﬁ%@&? lﬁe\réiﬂ%%%ﬁoﬁ?ﬁgﬁggoﬁ%ﬁéontainers, for
example seafBFRpUIESHNE DRRISH ARYR? 58 BRI L L 2LYAER AYORHIAYE) condition
requiring onlynikeitéel ditiore of thee steidhe dityeinl. de sty fonekdinpl e anberifoningéetions, immediately
prior to yge. cresEXBMACEATERANSIBiesHRSOBtonsandSUSReNSIRNmEaYtba prepared from sterile
powders, arayeg, and ablete Jalp addiiondedis ngredisnts aitisylagiymentignagabove, the

formulations may Include other agents conventional in the art having regard to the type of formulation
in question. ﬁé?‘@éﬁ?ﬁﬁﬂ@f‘?@rﬂ‘ﬁ?fﬁ‘(@n@ SURREBRE AP Brai AR RATERafoRPRTY RICAIEHAvoring or coloring
agents. In a fepbbsait.embodiment to this aspect and described hereinbelow in further 20detail, the
invention encompasses a combination therapy for treating or preventing a

Pharmaceutical formulations adapted for topical administration in the mouth include

15 lozenges, pastilles, and mouthwashes.

Pharmaceutical formulations adapted for nasal administration, where the carrier
is a solid, include a coarse powder having a particle size for example in the range 20
to 500 microns. The powder is administered in the manner in which snuff is taken, i.e.,
by rapid inhatation through the nasal passage from a container of the powder held close
20 up tothe nose. Suitable formulations wherein the carrier is a liquid, for administration as

a nasal spray or as nasal drops, include agueous or oil solutions of the active ingredient.

Pharmaceutical formulations adapted for administration by inhalation include fine
particle dusts or mists, which may be generated by means of various types of metered

dose pressurized aerosols, nebulizers, or insufflators.

25 Further, the compositions of the present invention may also be in the form of
suppositories for rectal administration of the compounds of the invention. These
compositions can be prepared by mixing the drug with a suitable non-irritating excipient
which is solid at ordinary temperatures but liquid at the rectal temperature and will thus

melt in the rectum to release the drug. Such materiais inciude cocoa butter and
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disorder mediated by TNF-a in a subject. The combination therapy comprises administering to the
subject a thergygg{é]g%lgl%/ﬁ%r prophylac_tlcally effective amoun.t of a compop%gg (H%ﬁ(}ﬁ%‘i?em invention
and one or more other therapy including chemotherapy, radiation therapy, gene therapy, and
immunotherapy. 25In an embodiment of the present invention, the compound of the present invention
may be administered in combination with other therapeutic compounds. In particular, a compound of

this invention,Gai eﬁgﬁﬂ)a&?@_?&@mqﬁﬁbﬁ%‘&?ﬂﬂéﬁﬁ&%_@dé&s%%@&FB? feggptor antagonists, H)
Leukotriene biosynthesis inhibitors, Hi) COX-2 selective inhibitors, iv) statins, v) NSAIDs, vi) M2/M3

antagonists, G CUHBEREPBIRE RAfTS0RS: I RUBIRISS P& O Biof HitATonists, ix) beta 2 adrenoceptor
agonists, x) interferons, xi) antiviral drugs such as protease inhibitors, helicase inhibitors, polymerase
inhibitors, lamivudirid 24RRPRHERKERHIF RO RERESE ERSRE RIBIRIVPERICYMLE xv) human growth
factor (HGF) porsevipdrar messditssidancigs sgotras, sulszossifappridiner susnfarinigionte like. 5The
compounds of the present invention may also be used in combination with other conventional
anti-inflammatory oPimnmacmsisppiessitiagertspisddhr asst@rid s doyoigoxitgenalsdanhibitors,
non-steroidaléa@gbmf@mm@@&y@mg&;ﬁ@ﬁ@;g@ﬁ@@gﬂ@vﬂﬁ@,th@yE&Iﬁjhi@ﬂi@;@&@ins, s_uch as for
example aceyl paliqylqacidy buickamag diglafensspriassium: sulindag.cieialenagsodium, ketorolac

S
trometamol, to'l'me Ine, fBﬂ)upro €en, naproxen, naproxen soadium, tiaprofen acli urbiprofen,

mefenamic atl8 MRS HERIENY, IEEBRNEARASCTHBBIRR R SIGHE SHSERIR IR Y high Ré&tbprofen,
nabumetone pdrde etapeot]im@pdcamnmn dehiokecinm 2pamesThicl ) fergibus aranberaneredsid
beclomq@%m&%@w&#n@%eg%m%h@mm&mmﬁ?ﬁaaawﬁumémm@@gﬁmeea _
mometasone, dexamethasone racortisone,.methylprednisplone redni , prednisone,
triamcinoloneé,t%re e'(':}oﬁ[fefzgfgg%i%ﬁoﬁfﬁ%l&rﬁaﬁ%fg?@ngﬁnﬁﬁr%e, gt%&%?caé%%t,ﬁ@ P%—lp{pég,gllr%{g%hotrexate,
sulfasalazine'" &t fAHEHRYTEARAAUREY BB ML aRtRRARIG R ARthBH8Globulins, azathioprine,
cyclosporine, tacrolimus substances, ascomycin, rapamycin, adalimumab, muromonab-CD3 or other
antibodies or fusionFSISTERINGAE iISEIARRCTIER FRHELRIFSIRIS B8 PRapsRRSsRd AeTuielie and
efalizumab. 26Additiogralylegetto riierge agents are contemplated as being useful in combination with
the compound of the present invention. As noted above, the compounds of the present invention
may be gmployed aloagiitsnitoeanrakan pativathg ridirape aticvagentsyinalitdingayther compounds of

the present inyaRtiop, SUERACOMRINRIENPHR RS WS AFUMERYS RiFIARH 25administered

together or separately_and, when administered arately, administration may occur simultaneously or
P WA 9 Flonmay.p

sequentially, Y& bror® e TR YIRS & BYLLERISA P TEk R e timings of

administratiofiaxeiitieos erieitedianeditler to achieve the desired therapeutic effect. The administration in
combination of a compound of the formulae of the present invention including salts thereof with other

treatment agents 30mnfalibeigraerdinaationiseaerainistidrrsibed meormealom/ nfutipa unitary
pharmageutic@isnmpasitaming ushipadieths comipinsiashealy feapataedp barvasiceidical compositions
each including.one. pf, e, CAmPeNPISHAIRERE VAN dRr i RARoR, RS

administering to the subject a therapeutically or prophylactically effective amount of a

compound of the present invention and one or more other therapy including

chemotherapy, radiation therapy, gene therapy, and immunotherapy.

25 in an embodiment of the present invention, the compound of the present
invention may be administered in combination with other therapeutic compounds. in
particular, a compound of this invention can be advantageously used in combination with
i) Leukotriene receptor anfagonists, i) Leukotriene biosynthesis inhibitors, iii} COX-2
selective inhibiors, iv) statins, v) NSAIDs, vi) M2/M3 antagonists, vii} corlicosteroids, viif)

30 i (histamine) receptor antagonists, ix) beta 2 adrenoceptor agonists, x) interferons, xi)
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administered separately in a sequential manner wherein one treatment agent is administered first and
the other second or vice versa. Such sequential administration may be (fsl N 5%? [ remote in time.
) . ) 1819,
The compoun‘gg 5?0%%946%3sent invention may be used in the treatment ofgg@g’??ety 0 o?lsorders and
conditions and, as such, the compounds of the present invention may be used in combination with a
variety 50f other suitable therapeutic agents useful in the treatment or prophylaxis of those disorders
o COnd'tlonsam;varam%gfsogmpmtgés@&ﬁﬁfgﬁs&lﬂaiﬁa&y;maﬂ@g%@Kn%_aé@eematd@sethods, including
well-known standard synthetic methods. An |IIu§%r tive, er\l’zlé’iﬂ S{}/nt etic method is set out in the
n

following reaioHSRReHS o5 WhilH VSPAHRY 41" a 8 e i BVEb P U BESRYE) using readily
available staféiigr tEIEH QI AfNesgieys apdhede resaierrsulisRyBlits gpesMienchitke use of variants
which are theraselves known to those of ordinary skill in this art, but are not mentioned in greater
detail. Specific compounds of the invention are prepared in the working Examples. Cl 15In all of the
examples describedrkelevsduriesting gerupsifesrmensityeles reaskvengisipsagoe employed where
necessary in gecordange Wil GeneIALREDG RIS Rl REERRLIGED S JURK Vs RIS CIRg froups may be

manipulated according to standard methods of organic synthesis. These groups, may be removed at a
convenient sE{GRWY ¥HBEENPBLRIE §9Hﬁf§9@ﬂ'§ﬂ%‘?ﬂ@‘ﬂ%ﬁg%dé’f%%wgéaiﬂ'}’t 855t to those skilled
in the art. 20TherSEctindingfpetstes Suchaas fve b as ik acsidtisicenriidobidamiastder of their execution
shall be gonsiﬁng@hmdygbt%ipm&ana&m @Exsmmmd@oméh@ow@wﬁéw@ntmeme, Th.ose.skilled in
the art wil regROniER ThabRIRIRARBALRK L3l R RIER LR HRRAYEN W RFRRRCL LY ention includes all

possible steregisomers and includes not ) :
nifluminic acid, meclofenamate, indomethacin, progiumetacine, ketoprofen, nabumetone,

c

paracetamol, piroxicam, tenoxicam. nimesulide, fenyibutazon, tramadol,
beclomethasone dipropionate, betamethasone, beclamethasone, budesonide,
fluticasone, mometasone, dexamethasone, hydrocortisone, methylprednisolone,

15 prednisolone, prednisone, triamcinolone, celecoxib, rofecoxib, infliximab, leflunomide.,
etanercept, CPH 82, methotrexate, sulfasalazine, antilymphocyte immunoglobulins,
antithymocyte immunoglobuling, azathioprine, cyclosporine, tacrolimus substances,
ascomycin, rapamycin, adalimumab, muromonab-CD3 or other antibodies or fusion
proteins that modulate T-cell function such as abatacept, alefacept and efalizumab.

20 Additionally, yet to emerge agents are contempiated as being useful in combination with

the compound of the present invention.

As noted above, the compounds of the present invention may be employed alone
or in combination with other therapeutic agents, including other compounds of the
present invention. Such a combination of pharmaceutically active agents may be

25  administered together or separately and, when administered separately, administration
may occur simultaneously or sequeniially, in any order. The amounts of the compounds
or agents and the relative timings of administration will be selected in order to achieve
the desired therapeutic effect. The administration in combination of a compound of the
formuiae of the present invention including salts thereof with other treatment agents

30  may be in combination by administration concomitantly in: {1} a unitary pharmaceutical
composition including both compounds; or {2} separate pharmaceutical compositions
gach including one of the compounds. Alternatively, the combination may be

administered separately in a sequential manner wherein one treatment agent is
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only racemic compounds but the individual enantiomers as well. When a compound is desired as a
single enantiomer, such may be obtained by stereospecific synthesis, b¥6 /U%I%Eg:} 181éhe final product
or any convenle(h% |?19118?f‘ﬁ%dlate or by chiral chromatographic methods as are known in the art.
Resolution of the final product, an intermediate, or a 5starting material may be affected by any suitable
method known in the art. The present invention also provides a method for the synthesis of

compounds yasfi 83 DUSmeates 115 BLGRAUAIL SFFTRONIS g present nvenion along

with method preparation. The compounds can be prepared according to the following

General proc%ﬂ%%raiﬁmg%%%&%ﬁ%e Varﬁa}?f@ MAYBe Qﬁ]ﬁ%ﬂ%’&”\%??cﬁhe?rgr?ﬁg%selves known to
those of ordifragntital Inva tivis waed buthareeaimaniesitiorasgtirofrisatdera ediconditingls Bedapparent to those
skilled in the ﬁféhth% wﬁ@anﬁd@%ﬂ%@@@éi%%%ﬁﬁ@ﬁ@@&uemmwp@nimha feltewying procedures

may be GHers oLl ;ﬁ%&!ﬁ eomuLan AL e presiik uealiyi e PRsgription of General

Synthetic Methods roceaure A Preparation of 4-chloro-quinoline-3-carboxylic acid ethyl
ester analogﬁ@?rdﬁésa?swﬁﬁﬁéd aniline (5 mmol) in chlorobenzene (15 mL) is added diethyl
20ethoxymethylene-malonate (5 mmol) and stirred at 140C for 12-16 h. The reaction mass is

concentrated to dryH¥seCBRA FEtHA R BBHRD MPGE MREPPHA YASShaRi S BRteI i M ion mass is
stirred at 1204@!ifondh Istendaidrmwihetdraeth 6d: CAoilBelmtive ddteracaydhitig mrikedBRECI30on rotary

evaporator, a,5lu ROt iRysesium Q@@E@ﬂﬁ%@ﬂ'bﬁ%i&%I@Vélé/o%ﬂﬁ&%@féﬁetb@@sumng reaction
procuct 5 e aies IR St ASoInlB 28GR0 Ml L6 SOmANR SiASEIRIR Rgagts are washed
rate

with brine, drle r SO |um ualf/ate concen urified on column to ilve the desired
quinoline derﬁ?%ﬁlwgi%*?dﬂébﬁﬁée@f&?FWWWS t@eé%?%‘?@hﬁoé"é’iéoé?ﬂﬁ &% 8logues were
30prepared ussitigp this aboue protsdugdioned in greater detail. Specific compounds of the

invention are prepared in the working Examples.

O
NH, :
28 EtO N

RS H
Cl ~d
CO-Et 1 2
POCls oS 2 R—NH; NHCOs \NHO’\- NaH R\N?LN/R
N/ : + Dioxane SN0 o
R? N R @/5/*0
R* 2 N
15 In all of the examples described below, protecting groups for sensitive or reactive

groups are employed where necessary in accordance with general principles of synthetic
chemistry. Protecting groups may be manipulated according to standard methods of
organic synthesis. These groups may be removed at a convenient stage of the
compound synthesis using methods that are readily apparent to those skilled in the art.

20  The selection of processes as well as the reaction condifions and arder of their execution

shall be consistent with the preparation of compounds of the present invention.

Those skilled in the art will recognize if a stereocenter exists. As noted

hereinabove, the present invention includes all possible sterecisomers and includes not
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4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester;
4.7-Dichloro-8: -quinoline-3-carboxylic acid ethyl ester;
4-Ch|oro-6-fl§8}§j? l?én?w&%/t‘?%flxy-quinoline-3-carboxylic acid ethyl ester;
4-Chloro-8-ethyl-quinoline-3-carboxylic acid ethyl ester; 4-Chloro-8-propyl-quinoline-3-carboxylic acid
ethyl ester; 4-Chloro-8-isopropyl-quinoline-3-carboxylic acid ethyl ester; and
54-Chloro-8-ffiflugremethmpsshinplinge3nearhrrylisrasisbaibylastenaenesMiineedure B: Preparation
of 4-alkylamie. or, 4 anaming: guingiine: S carboxylis.ackd el eeter-anplogs T g solution of a
4-ch|oro-quincﬁ|sne- -carts)ogﬁic acio?eﬁw ester analogue (?L ) igmm F) Ina Hy roU,syTHF (50 mL) is
added cesiufsAissrPAtBFF PRIV FAYCIRVaRiaHd tarDesiie STPnshTaI LI ERRIEN mixture is then
heated to reflusttand stisre draiviOn@réor ReditdipcontiplStieipaitint seadtiomdihte.mixture is poured into
water (160 miy) aneextrasias, withmihvi seetatasBxROmhs ArbiRa-araanic extracts are combined,

washed with brine solution (2x50 mL), concentrated in vacuo to give the crude product. The

15concentrated residueisthenruidicdwithsilicaaabeomatearppisysing hexangs-ethyl acetate to
afford 4-amino-quinoline-3- a{bomu% aci %éh%l efster deriv, ti\%e(‘r}Genere%li Bro .edu[e C: Preparation of
- tu

substitutedlllﬁs riﬁ%@é‘f@ﬁ-@&ﬁfnolm@t‘i{ﬁr (Ones ANT Stbstittel #se Mvention along
1H-pyrimidof8ith-sefinds frethpiciiecrE e derivatives 20To a solution of a
4-amino-quinoline-3-carboxylic acid ethyl ester derivative (0.50 mmol) in 10 mL anhydrous DMF is
added sodium hydrfdie ¢arerpuBEoasintelprapeetipesar dipederedehprrarasst BOFRMYePo this solution an
isocyanate orrigethioeyanate (dribnd eqy2Hdsmmeolkdssaidtete Haeseseltingweactiananixture is stirred for

18 h at room Jepmperaiiig Al 0% Qe/ﬁsﬁ%&em@@ﬂp%@;téh@e@mcﬂgwlms IpBddre ds poured into
25water (20 mL) and extracted with e%%:d‘eéate SZXZ S are combined,

hode sk ; i ?‘L{l' EPe AIANG SRUACtS e

washed with WP RE P hild ¢ FSRHIBLPD Y N3 8 SP BRE USHR&RIAMEE in vacuo to give
the crude prdditirgeoresidee s ke rvifenttiony ki tassdn dhe dRiEtdarad e RSaeNt
dichloromethane-gihyl acetate to provide desired 11-Ipyrimido[5,4-c]quinoline-2,4-dione or thio-ketone
derivative.

15

PCE/USZ009/031819

Description of General Synthetic Methods

General procedure A Preparation of 4-chloro-quinoling-3-carboxylic acid ethyl ester

analogues
To a substituted aniline (5 mmol) in chiorobenzene (15 mlL) is added diethyl

20  sthoxymethylene-malonate {5 mmol) and stirred at 140 °C for 12-16 h. The reaction
mass is concentrated fo dryness on a rotary evaperator, POCI; {15 mL) is added and the
reaction mass is stirred at 120 °C for 12 h or microwaved at 150 °C for 30 min. After
removing most of POCI; on rotary evaporator, a slurry of ice in sodium bicarbonate
solution is siowly added and the resulting reaction product is extracted into ethyl acetate

25 (2X50 mL). The combined ethyl acetate extracts are washed with brine, dried over
sodium sulfate, concentrated and purified on column 1o give the desired quinoline

derivative.

The following 4-chloro-quinoline-3-carboxylic acid ethyl ester analogues were
30  prepared using the above procedure: ‘
4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethy! ester;
4,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester;
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30 General procedure D: Ester hydrolysis 4-Alkylamino or 4-arylamino-quinoline-3-carboxylic acid
ethyl ester (0.50 mmol) is dissolved in THF/MeOH (3 mL, 2:1) and 10 N ]}é (E ion (0.15 mL,
1.5 mmol) is RVoLe [21s b f’esrrzsstirring for Ih at 60 C, the reaction mass is cor?c:%n % fél_%':f(%gggéyness, acidified
with 4N HCI in dioxane, and concentrated to dryness. To this solid is added 10% methanol in
dichloromethane and sodium sulfate. The solution is stirred at room temperature (r.t.), filtered through
filter paper aQQ:W&B@%M@—%(R&f@%%é@%@ﬂﬂ%@%ﬂ@l Ihe-.combined filtrates are

i cid.

concentrated tg dryness to give a Genleral, rocedutre'E: reparation of amides 4-Alkylamino
or 4-arylamirfo ARG - FY RGO AI A 8078 Himol) and diisopropylethylamine (2.5 mmol)
are dissolvedH@HRE-Erany ) auith B PtoDBWHASH $§8d$RT to the solution. After 15-30 min of stirring,
an amine (0.6TAWROY inadgaddndiddstiaed-iae 30 ity Tdereaation mixture is diluted with water and
the prodyct is exfracted into eyl acetatey(2 X10.481) Thrcamhingd ethyl acetate extracts are
washed with brine, dried over sodium sulfate and concentrated to give the amide. General procedure
F: Preparation of substituted 1H-pyrimidof5,4-clauinoline-2,4-diones 15To an amide (0.5 mmol) in dry

DRAE DI ecENRegpation phArpllvianyerar $crdaminier auirsiine- nanRuves oroformate
(1.0 mmol) iszglgwihwiaddec gantinued stirring at 60 C for 24 h. The reaction mass is cooled to
room temperature, QUengheshexgess- Ay waieL dilyed witbaalefAaRkRxlia¢Iee into ethyl
acetate (2 X20 mL). The comhined ethyl acetate extracts are Waz%eg Wltg)bl;lge, dried over sodium

su

20sulfatt coREEHARRPARY A -4 TP H SPEBT R RI AR G e SAHEED H-

CENRE

S
pyrimido[5,4-dldemdifkoznellidhrreadine rabpredetigrhentetemisiiur antaindidl Carbdfiate To a stirred

solution of carham@teéhprmel binhD eibivie @ (idurd inddusardedA2EN0HT) imdlioxane (5 mL). The
reaction is Sti&%&‘d@%ﬁﬁ‘&%@é‘@%r&q Qﬁmthe organic extracts are combined, washed
with brine solution (2x50 mL), concentrated in vacuo to give the crude product. The
15  concentrated residue is then purified with silica gel chromatography using hexanes-ethyl
acetate to afford 4-amino-quinoline-3-carboxylic acid ethy! ester derivative.

General procedure C: Preparation of substituted 1 H-pyrimidof5.4-clauinoline-2.4-diones

and substituted 1H-pyrimido[5.4-clquinoline-thione-ketone derivatives

20 To a solution of a 4-amino-quinofine-3-carboxylic acid ethyl ester derivative (0.50
mmol) in 10 mL anhydrous DMF is added sodium hydride (4 eq., 2.0 mmol) and stirred
at room temperature for 3¢ min. To this solution an isocyanate or isothiocyanate (1.5-4
eq. 2.0 mmol) is added. The resulting reaction mixture is stirred for 18 h at room
temperature or at 100 °C. Afier completion of the reaction, the mixture is poured into

25 water (20 mlL) and extracted with ethyl acetate (2x25 mL}. The organic extracts are
combined, washed with water (2x25 mL), brine (2x25 mL), dried over Na,80, and
concentrated in vacuo to give the crude product, The residue is then purified by silica gel
chromatography using dichloromethane-ethyl acetate to provide desired 1H-
pyrimido[5,4-cjquinoline-2,4-dione or thic-ketone derivative.

30
General procedure D: Ester hydrolysis

4-Alkylamino or 4-arylamino-gquinoline-3-carboxylic acid ethyl esier (0.50 mmol)
is dissolved in THF/MeQH (3 mL, 2:1) and 10 N ag NaOH solution (0.15 mk, 1.5 mmof}
is added. After stirring for 1h at 60 °C, the reaction mass is concentrated {o dryness,
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Solvents are removed under reduced pressure and the residue is dried under vacuum the product.
General procedgr{mw 4J%parat|on of amides. sulfonamides, sulfamldes {ﬁ?ﬁﬁ}@ﬁ% ? ) carbamates

' To a stirred solUtion of amine (2 mmol) in DCM (1 mL) at 0 C is added tne amine (3 mmol) followed
by addition of an acid chloride or sulfonyl chloride or sulfamyl chloride or chloroformate or isocyanate
(2.2 to 1.5 mmol) under N2 atmosphere. The resultant reaction is stirred for 2 h at room temperature.

The reaction Jailie, ENlttewet&%'\ér(&té?oﬁ@eheét@étcgrw@swatetr@ gbmla)do@eed over Na2SO4
and concentrated under reduced(gD sure. The?cru e(frodu‘%t ISJ]Z)L%I‘Ierd lg}/ 4 ca %el flash column
? ic u Stifre

chromatograph§). BEERaY S Br8cs IR ANT.2aHAy L ydrofySis 0P eSS ° T8 A ester (1 mmol) is
added 4N HGﬂﬁtﬁ@ﬁ?%&rﬁetozfﬁﬁ')eéﬁmﬁa‘téﬂf?oF@?ﬁL‘)W%?F@H“ﬁﬂ@WP‘&%"‘The reaction mixture is
concentratedirndrazeoizapethyitbriolnenttthteaitnaes.chhetebiamedssudgive fitidred on a small silica
gel bed tg give the desired aicd. 10 General procedure J: Oxidation of sulfides to sulfones To
solution of a sulfide (0.1 mmol) bn dlchloronftethgne (DCM) (5 mL) is added peracetic acid (15 'IL, 0.2

ener drocedure

mmol, 2.0 eqFatoot-atit thetea R owly warmed up to room temperature while stirring

for 30 min. Upon cdrﬁf:ﬂéﬁ@rﬁt‘é)f’tl‘iea%t@a@tféjﬁ‘Qﬁ@ﬁmﬁoﬁﬂﬂréﬂ@ﬁ%%ﬁt@r@f@ﬂ)ﬁﬂeous sodium
bicarbonate @ Q@ombysehytioninextraciedinath MEdE2x2BMmiEL)LNHeat GETIc &@raetsigse combined and

washed with ring @%%%mhtnnﬁtrepmgeetﬁﬁtea amﬂed KRdiGRE @ressiren Ehaidesishee is then purified
with silica gel chromatograph usm ﬁtf évverﬂhe esire sulforae 20General procedure K:
7 RO

Cyclizatldn PEHE AN &st iI]e(fte ) WaS e RS S5 Anate (2 mmol) and the
contents werexhiegitsdnén albg etk XEboled ?@?@@WPF&?Hﬁ%ﬂﬁ‘éa&ﬁ&xﬁéﬁé@rﬁtethanol (10 mL) and
concentated weeHkewesidie, vias! adeedd Bl bt mal cand hieatedogivd hedmiae 60 C. Cooled the
reaction mass to room temperature, diluted with 25water and extracted |nto ethyl acetate (2 X20 mL).
Combined eth I acetate extracts Were Washe i concentrated and
purified on siff€ac L SR ' ' ' %%-dione.
13 To an am:de (0 5 mmoi) in dry THF (or in dry DMF) is added NaH (2.0 rnmol) and

stirred for 30 min at 60 °C. Methyi chloroformate (1.0 mmol) is slowly added and

continued stirring at 60 °C for 24 h. The reaction mass is cooled to room temperature,
guenched excess NaH with water, diluted with water and extracted into ethyl acetate (2
X20 mL). The combined ethyl acetate extracts are washed with brine, dried over sodium

20  sulfate, concentrated and purified on a silica gel column to give desired substituted 1H-
pyrimido[5.4-clquinoline-2,4-dione.

General procedure G: Removal of tert-butyl carbamate _
To a stirred solution of carbamate (1 mmotl) in DCM-MeOH (4:1, 1 mL} is added 4
25 N HClin dioxane (5 mL). The reaction is stirred at room temperature for 3C min.

Solvents are removed under reduced pressure and the residue is dried under vacuum

the product.

General progedure H: Preparation of amides, suifonamides, sulfamides. ureas and

30  carbamates
To a stirred solution of amine {1 mmol) in DCM (1 mL}) at 0 °C is added
triethylamine (3 mmol) followed by addition of an acid chioride or sulfonyl chloride or
sulfamyl chloride or chloroformate or isocyanate (1.2 to 1.5 mmol) under N, atmosphere.

The resultant reaction is stirred for 2 h at room temperature. The reaction mixture is

44



EXAMPLES 30Example 1: 1-cyclopentyl-3-ethyl-7-methoxy-1H-pyrimido15,4-clquinoline-2 4-dione
4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (2.65g, 10.0 ted with
cyclopentylanWr?e’(‘lX % .2 eg. 12.0 mmol) following a method smﬂar%@g%g% plgc(lfgc?edure B to
afford 4- cyclopentylamlno -8-methoxy-quinoline-3-carboxylic 5acid ethyl ester (2.9 g). The obtained
amino-ester (0.5 mmol) was subjected to reaction with ethyl isocyanate (2.0 mmol) according to

general proc %1 \%’rﬁq)féﬂ’/p wnlrL) washed, WIth water (2 x & ml.), dried over Na SO4 an
cyclopentyl- -et yl-7- methox -TH-pyrimido][ 5 4- c]qumollne -2A- dlole{; %3()?&2% LCMS m/z 340 [M+1].

1H NMR (406RAEE LY Eg5T 5 PRSI 7 B LTY TP B Ry B8 o, 1H), 4.13(s,
3H), 4.11 (g, RKm2chptratogdph?.06 (m, 4H), 1.62(m, 102H) and 1.32(t, 3H) ppm. Example 2:
1-Cyclopenty1-3-etlwl-7-methoxy-2- thloxo 2,3-dihydro-1H-pyrimidof5,4- clquinolin-4-one 150--..

1-Cyclopgntyl-3-eth r%ég mgtlh RydrzdH-pyrimido[5.4-c)qu inolin4-one (12 mg)
was prepared 1ro ne-3- carboxw%: acid ml ester (0.10 mmol)

|
(prepared as descnt?e?i‘ﬁ?@&%ﬁﬁl@"i Saﬁ‘ilﬁeéjtﬁvl Héiﬂl%ﬁ P AT $81RoWmE™S procedure
similar to genéradpiditeduie Chl CVMS 2088 ar fNstpeettb iR 400K0BEd @I CI3): 9.50(5, 1H),

7.74(d, 1H), Tohdkl &k thmed(drnbabiafdd ERuidbib fifeRA(Sn 3ldhA Bifdsl gdlbbddAgd(BhdH), 2.08 (m, 4H),
1.64(m. 2H) nd 1.34 &t 3H). Example 3:

1,3- chyclopen?yfdfmethoxy 1H-pyrimido(5,4-clquinoline-2,4-dione
1,3-Dicy®openty1-7- methoxy 1H- pyr|m|d0[5 4- c]gumollne -2,4-dione (17 mg) was prepared from
4-cyclopentylasnig-B-anes i i qeid ethyl ester (0.10 mmol) and cyclopentyl

isocyanate (0.4 mn’@)sém{sawmgz %@%%Rrﬁﬁﬁﬁb%%@uommemane (DCM) (5 mL) is added

peracetlc acid (15 pl, 0.2 mmol, 2.0 eq) at 0 °C and the reaction mixture is siowly

warmed up to room temperature while stirring for 30 min. Upon compietion of the

I5  reaction, the mixture is poured into saturated aqueous sodium bicarbonate (10 mL.)
solution, extracted with DCM (2x25 mL). The organic extracts are combined and washed
with brine (1x25 mL) and concentrated under reduced pressure. The residue is then
purified with silica gel chromatography using DCM:EtOAG to give the desired sulfone.

20  General progedure K: Cyclization

To the amino-ester (1 mmol) in DMSO (5 mL) was added isocyanate (2 mmol} and the
conients were heated at 100 °C for 4 h. Cooled to room temperature and added
methanol (10 mL) and concentated. To the residue was added DBU (1 mmol) and
heated for 10 min at 60 °C. Cooled the reaction mass to room temperature, diluted with

25  water and extracted into ethyl acetate (2 X20 mL). Combined ethyl acetate exiracts
were washed with brine, dried over sodium sulfate, concentrated and purified on silicagel
column to give desired substituted 1H-pyrimido[5.4-c]auinoline-2,4-dione.

EXAMPLES
30  Example 1: 1-cyclopentyl-3-ethyl-7-methoxy-1H-pyrimigo[5,4-clquingline-2.4-dione
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5 LCMS: m/z 380 [M+1]..111 NMR (400 MHz, CDCI3): 69.51 (s, 1H), 7.82 (d, 1H), 7.62 (t, 1H), 7.28
(d, 1H), 5.34 (@, HPfD8 (M, 1H), 4.15 (s, 3H), 3.95 (M, 4H), 2.38 (M, ZH)yededfsrs;:9H), 1.93-1.98
(m, 2H), 1.58-169 (m, 4H), and 1.38 (m. 2H) ppm.  Example 4:
1-(3,4-Dimethoxy-phenyl)-3-ethy1-7-methoxy-1H-pyrimidor5,4-diguinoline102.4-dione 0
4-Chloro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (89 mg, 0.3 mmol) was treated with
3,4-dimethoxy inefollowing general procedure B to afford 4-(3,4-

dimethoxy- ph@qmﬂﬁg)ﬁ-\methoxy guinoline-3-carboxylic acid ethyl ester (103 mg). 15Thus obtained
amino-ester (38 mg 0. mmol) was subjected to reaction with ethyl isocyanate (0.5 mmol) according
to general Prq € todfurnish
1-(3,4-dimethbxyphenyl)-3-ethy1l-7-methoxy-1H-pyrimido[5,4-c]guinoline-2,4-dione (23 mg). LCMS:
m/z 408 [NA+1}, 1H NMR (400 MHz, CDC13): 8 9.64 (s, 1H), 7.11 (m, 2H), 7.00 (s, 1H), 6.91 (m, 2H),
6.60 (s, 1H), 4.20 (g, 2H), 4.09 (s, 3H), 3.99 (s, 3H), 3.86 (s, 3H), and 1.37 (t, 20 3H) ppm. Example 5:
1-Cyclopenty1-3-iséfiupiisfrriethpryiddirpyviinitodicsatopinbd iser 22468 i@ Ongol)

2009/ 0945Z&Eé;Tr@d@gQQﬁ/&%%%é&yia%hﬁm 06 g, 1.2 8q. 12.0 mmol) following a method similar

L-Cyclopentyl sonoRv RS miala doinglne:adilons 4 me wes prepared

from 4- cyclopeﬁ?yf%mlno oXy- qumo ne L |c acid ethyl ester (0.10 mmol) and isopropy!

isocyanate (FAGRIASEN &N g@’?é?g%‘ﬁ?cﬁa’ﬂf’eeéar M@O%Y?%SQP{‘RW?] FRY'RIMR (400 MHz,
CDCI3): 89.4Bitfss i )sCyRBd, (2B p ich7actotding R.24rgtalesIze (loTeiish.93 (m, 1H), 4.14 (s, 3H),
3.83 (m, ZH)cge%%em}-l—@é%ﬁ-ﬁ&éﬁbﬁf‘m@ﬂd@da{@(ﬂcﬁdh@EQQ,EW@%Q). LCMS:
1-Cyclopenty L7 mefoxy- SRIRRY hob TRy BueRR 549 nqling: 241N 748 v 1m),
7.20 (d, 1H), 4.99 (p, 1H), 4.13 (s, 3H), 4.11 (g, 2H), 2.42 (m, 2H), 2.06 {m, 4H), 1.62 (m,
160 2H)and 1.32 {t, 3H) ppm.

Examople 2: 1-Cyclopentyl-3-ethvl-7-methoxv-2-thioxo-2.3-dihydro-14-pyrimido[5.4-

clquinolin-4-cne

O~

= o]
=
N

15 =
1-Cyciopentyl-3-ethyl-7-methoxy-2-thioxo-2, 3-dihydro-1H-pyrimido[5.4-clquinolin-
4-one (12 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic
acid ethyl ester (0.10 mmol} (prepared as described in Example 1) and ethyl
isothiocyanate (0.4 mmol) following a procedure similar to general procedure C. LCMS:
20 m/z 356 [M+17. "H NMR (400 MHz, CDCl,): 8 9.50(s, 1H), 7.74 (d, 1H), 7.53(t, 1H),
7.21(d, 1H), 5.03 (p. 1H), 4.08 (s, 3H), 4.07 (g, 2H), 2.42 (m, 2H), 2.08 (m, 4H), 1.64 (m,
2H) and 1.34 (f, 3H).

Example 3: 1,3-Dicyclopentyl-7-methoxy-1H-pyrimido[5.4-clguincline-2.4-dione
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1-Cyclopenty1-7-methoxy-3-propyl-1 H-pyri mid o[5,4-ciqui noline-2,4-dione (14 mg) was prepared
from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic add ethyl es and propyl
isocyanate (O.\X%n)wéf}r{{%/fﬁg?gfﬁ)wing general procedure C. LCMS: m/z 354 [ﬁgﬁﬂé&%ﬁg (400 MHz,
CDC13): 39.49 (s, 1H), 7.82 (d, 1H), 7.59 (t, 1H), 157.24 (d, 1H), 5.01 (m, 1H), 4.15 (s, 3H), 4.03 (t,
2H), 2,40(m, 2H), 2.09(m, 4H), 1.76 (m, 2H), 1.63(m, 2H), and 1.16 (t, 31-I) ppm. Example 7:
3-Butyl-1-cyclopenty1;7-methoxv-1H-pyrimido15,4-clouinoline-2,4-dione o
3-Butyl-l—cyc|yy}\7-xy-lH-pyrimido[5,4-c]quinoline-2,4-dione (26 mg) was prepared from
4-cyclopentylamino}8-methdxy-quinoline-3-carboxylic acid ethyl ester (0.10 mmol) and butyl
isocyanate (0 _ lowing general procedure C. LCMS: m/z 368 [M+11+. 'H NMR (400 MHz,
CDCI3): 59.4 L 7.81 (d, 1H), 7.57 (t, 1H), 7.23 (d, 51H), 4.99 (p, 1H), 4.14 (s, 3H), 4.06 (t, 2H),
2.42 (m, 2H), 2.08 (\{m, 4H), 1.69 (m, 4H), 1.44 (q, 2H), 0.97 (t, 3H) ppm. Example 8:
1-Cyclopenty1-3-furan-2-vimethvl-7-methoxy-11-/-pyrimido[5.4-clquinoline2,4-dione 10
1-Cyclopenty1-3-futgpeleytmethy L7 maethoxybitipigipide{dalgunoline 47 digreé21 mg) was

prepared from.4-cycl ' =methexysaiinelingssscayl iciaci r (0.10 mmol) and
(2-fury|)methﬁééé%&iﬁi’f%o?ﬁ%ﬁﬁﬁ?ﬁ?&?ﬁz?ﬁ%ﬁ?’%ﬁ;@fﬁ%ﬁi%@*@L%%%%?i“nﬁ%‘f‘%2 [M+1]%. TH NVIR
, 7. t,

(400 MHz, CEC3™88) 284V 4ppe 7815 S PG EIFARRCYE ta, 1H), 6.30 (d, LH),
6.18 (d, TH), BOE(pyABH) BB (S HAMIRALODMHEHGDEUD (M5 Di%) 1P 183184 &2 t.16(m, 2H) ppm.
Example 9: 3+tprtzBaty:-hroyslepentyd/smethoxvl Hpyenidobosd-elawinalise s, dione O.NiNsc

2.12 (m, 2H), 1.93-1.98 (m, 2H), 1.58-169 (m, 4H), and 1.38 (m, 2H) ppm.

Example 4: 1-(3,4-Dimethoxy-phenyl-3-ethvi-7-methoxy-1H-pyrimidol5.4-clquinoline-
10 2.4-dione

/OI ] »!
WO
/
b
oL

4-Chlorc-8-methoxy-quinoline-3-carboxylic acid ethyl ester (89 mg, 0.3 mmol)

was treated with 3,4-dimethoxy-aniline following general procedure B to afford 4-(3,4-

dimethoxy-phenylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (103 mg).
15  Thus obtained amino-ester (38 mg, 0.1 mmol) was subjected to reaction with ethyl

isocyanate (0.5 mmol) according to general procedure C to furnish 1+(3,4-dimethoxy-

phenyi)}-3-sthyl-7-methoxy-1H-pyrimido[5,4-clquinotine-2.4-dione (23 mg). LCMS: m/z

408 [M+1]". "H NMR (400 MHz, CDCl;): § 8.64 {s, 1H), 7.11 (m, 2H), 7.00 (s, 1H), 6.91

{(m, 2H), 6.60 (s, 1H), 4.20 (g, 2H), 4.09 (s, 3H), 3.99 (s, 3H), 3.86 (s, 3H), and 1.37 (4,
20 3H)ppm.

Examnple 5: 1-Cyclopentyl-3-isopropyi-7-methoxy-1M-pvrimidof5.4-clouinoline-Z, 4~dione
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203-tort-Butyl-1 -cyclopenty1-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (18 mg) was prepared
from 4- cyclopent lamino-8-methoxy-quinoline-3-carboxylic acid ethyl e and tert-butyl
isocyanate (O‘X né?ﬁ%l 9?%ﬁgowmg general procedure C. LCMS: m/z 368 [S!{L/I%&ffgsgﬁ@\%g% 10:
1-Cyclopentyl1-7-methoxy-3-thiophen-2-y1-1H-pyrimido15.4-clguinoline-2.4- dione
1-Cyclopenty1-7-methoxy-3-thiophen-2-y1-1H-pyrimido[5,4-c]guinoline-2,4-dione 5(19 mg) was
prepared from 4-cyclopentylamino-8-methoxy-guinoline-3-carboxylic acid ethyl ester (0.10 mmol) and
2- isocyanatotegg (0:4 mmol) following general procedure C. LCMS: m/z 394 [M+1]*. Example
11: 3-(1-Cyclopénty}i-7-inethoxy-2,4-dioxo-1,4-dihydro-2H-pyrimidoi5,4- 10clguinolin-3-y1)-propionic
acid ethyl est o)

4-(1-Cyclope thoxy-2,4-dioxo-1,4-dihydro-2H-pyrimidof5,4-c]guinolin-3- y1)-propionic acid
ethyl ester (24 mq) Was prepared from 4-cyclopentylamino-8-methoxyguinoline-3-carboxylic acid ethyl
ester (0.10 mmoly and 3-isocyanato-propionic acid ethyl 15ester (0.4 mmol) following general
procedure C. LCMS:mptiodddy{pypripiampletiody-1H-pyrimido[5.4-clquinofine-2,4-dione (19

1-Cycl -3(24- | WO
20039/)(/:0%3165?33/'?6 1@/% 9 %%%WWX%&FHQ@!MWHWW@%MW ipgréydione

1-Cyclopenty%-(#: 40 dﬂ‘ﬁ'g R SSRERY S ORI TN AN B a &[G LARSIRTEY S-dione (25 mg)
was prepared-$idm Wcﬁém@@ﬂﬂyléfrhm%tﬁdmﬁéﬂmbﬁﬁeﬁg{&:émoiyﬁdﬁdbl)e?l‘@il éster (0.10 mmol)
and 2,4-dimethoxyphanyiisecyapate:{ubmmolHiodawirgpsnessl(pracedees (e, LAWMS: m/z 448 [M+1r.

2.08 (m, 4H), and 1.15 {d, 6H) ppm.

Example 6: 1-Cyclopentyl-7-methoxy-3-propyl-1H-pyrimido[5.4-clguinoline-2.4-dione

O

= 0
=
N

O
10 ~

1-Cyclopentyl-7-methoxy-3-propyl-1 H-pyrimido[5, 4-clauinoline-2,4-dione (14 mg)

was prepared from 4-cyclopentylamino-8-methoxy-guinoline-3-carboxylic acid ethyl ester
(0.10 mmol) and propyl isocyanate (0.4 mmol) following general procedure C. LCMS!
m/z 354 [M+11". "H NMR {400 MHz, CDCly): 5 9.49 (s, 1H), 7.82 (d, 1H), 7.59 (t, 1H),

13 7.24 (d, 1H), 5.01 {m, 1H), 4.15 {s, 3H), 4.03 (&, 2H), 2.40 (m, 2K}, 2.09 (m, 4H), 1.76 (m,
2H), 1.63 (m, 2H), and 1.16 (t, 3H) ppm.

Exampile 7: 3-Butyl-1-cyciopentyl-7-methoxy-1H-pyrimidof5.4-clguinoline-2.4-diong

O\N/l'okN/\\/\

= o
P
N

O
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5 Example 13: 1-CyClopentvl-7-methoxy-1H-pyrimido15,4-clquinoline-2,4-dione a 1 NNH

1- Cyclopentyl -7-methoxy-1H-pyrimido[5,4-clquinoline-2.4-dione (8 mg) was re ared from
3-tert-butyl-1- cy%lopw0 %87 -methoxy-1H-pyrimido[5,4-c]quinoline-2,4- 189ionRe {EI% 3&1%90 05 mmol)
with treatment of trifluoroacetic acid (20 :L) in DCM (1 mL). LCMS: m/z 312 [M+1r. Example 14:
1-Isopropyl-7-methoxy-3-propyl-1H-pwimido[5,4-clouinoline-2,4-dione

o SoprOpy L IR RUIIOla Arsluinolng:a diflons (R wep prenared rom

4-isopropylamino-8-methoxy-quinoline-3-carboxylic acid es e mmol) and n-propyl

isocyanate (1W@Srﬁfﬁ%€1‘5%ff8\rﬁlﬁé‘@@?@?&['ﬁ?&eﬁmr@’%w ”ﬁu&%é@th%ii’d S safiple 15:
1.3-Diisoprop 1-7ermalhand/ bubiL ipayaitTEMA eToplioinEr BT enerInevdiN: C. WEMS: m/z

2009/094528:%@IMH§’2@Q91Q@1@@@MHz CDCl): 5947 s, 1H) 781 d 1H) 7.57 (t, 1H), 7.23 (d,

1,3-Diisoprop e r I ared from
4- |soprop9ylarﬁ%f S%m( gupf%(o?g’lé %[écsagl% /lic gc% est (%Sm g? n%a(% mol) and
isopropyl |soéyﬁhﬁfte2'(ﬁ 8 ﬂ?\r/ﬁoWlevag general procedure C. LCMS: rn/z 328 [M+1]t. 5

Example 8:; 1-Cyclonentyl-3-furan-2-vimethyl-7-methoxy-1H-pyrimidol5.4-clquinoline-
2,4-dipne

10 ~
1-Cyclopentyl-3-furan-2-yimethyil-7-methoxy-1 H-pyrimido[5,4-c]guinoline-2,4-
dione (21 mg) was prepared from 4-cyclopentylamino-8-methoxy-guinofine-3-carboxylic
acid ethyt ester (0.10 mmol) and (2-furyhmethyl isocyanate (0.4 mmol) following general
procedure C. LCMS: m/z 392 [M+1]". "H NMR (400 MHz, CDCl,):  9.45 {s, 1H), 7.78
15 (d,1H), 7.57 (1, 1H), 7.32(d, 1H), 7.24 (d, 1H), 6.30 (d, 1H), 6.18 (d, 1H), 5.04 (p, 1H),
4.33 (s, 2H), 4.12 (s, 3H), 2.40 (m, 2H}, 2.11 {m. 4H), and 1.16 {m, 2H) ppm.

Example 9: 3-ter-Butyl-1-cyclopentyi-7-methoxy-1H-pyrimido[3,4-clquinoline-2.4-dione

AL X

= o]
P
N

<

20 3-tert-Butyl-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-clguinoline-2,4-dione (18
mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyi
ester (0.10 mmol) and tert-buty! isocyanate (0.4 mmol) foliowing general procedure C.
LCMS: m/z 368 [M+1]".
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Example 16: 3-Ethy1-7-methoxy-1-propvl-1H-pyrimido15,4-clquinoline-2,4-dione "?.0 0-?
4-ChI.oro-8-m%g(%>é¥f)—/%&<§line-3-carboxylic acid ethyl ester (250 mg, O.QP_Atm%g%gﬁgeated with
1-aminopropane following general procedure B to afford 8-methoxy-4-
10propylamino-quinoline-3-carboxylic acid ethyl ester (260 mg). Thus obtained amino-ester was
hydrolyzed to the corresponding acid in quantitative yield using general procedure D and then
transformed intg BimphoXy-RrARVIARIRegUINQlPRs A5 igrasich athManaine.200 mg) following
general procedure E. The above ethylamide (0.70 mmol) was subjected to reaction with methyl
chloroformatg%‘gcording to general procedure F to 15furnish
3-ethyl-7-met -1-prop H-pyrimido[5,4-c]quinoline-2,4-dione (26 mg). LCMS: m/z 314 [M+11*.
Example 17: m 4<7-methoxv-1H-ovrimidof5,4-c1lquinoline-2,4-dione
204-Chloro-8-meth QX4 inoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol) was treated with
1-aminobuta lowing ﬁeneral procedure B to afford 4-butylamino-8- methoxy-quinoline-3-carboxylic
acid ethyl estet 'E/mg). Thus obtained amino-ester was hydrolyzed to the corresponding acid in
guantitative yiellusing general procedure D and then transformed into the corresponding ethylamide
(220 mg) following general 25procedure E. ~ The Z ve ethylamide (0.73 mmao]) was subjected to
reaction with meth “891%%?89@.&{88&&06%‘&%0?895@%@ l%ﬁ"brg@‘g e4l"'—cf% WH‘.‘&”%""J?O“G
1-buty1-3-etH§2 Taiehosepa pibyeimidoBonasiamsbirerEheo ATy 0OMS a8z 328 [M4-1]t
S5Example 1&t@yEpi-D-isohniv afanefeyynitdipysimsidqibdeigintinedggérdiane o

procedure C. LCMS: m/z 394 [M+1]".

Example 11: 3-(1-Cyclopentyl-7-methoxy-2,4-dioxo-1,4-dihydro-2H-pyrimidol5,4-

10 clguinglin-3-yl}-propionic acid ethyl ester

LA A A

= 0

=
N

4-(1-Cyclopentyl-7-methoxy-2,4-dioxo-1,4-dihydro-2H-pyrimidof5,4-clquinolin-3-
yi)}-propionic acid ethy} ester (24 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoline-3-carboxylic acid ethy! ester (0.10 mmol) and 3-isocyanato-propionic acid ethyl
15 ester (0.4 mmol) following general procedure C. LCMS: m/z 412 [M+1]".

Example 12: 1-Cvclopentyl-3-(2.4-dimethoxy-phenyh-7-methoxy-1H-pyrimido[5.4~
clauingline-2.4-dione

0"

O
= o ™~
=

N
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4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol) was treated with
isobutylamine\,@ Ilﬂ}w)aﬁgiggneral procedure B to afford PCT/US2009/031819
4-isobutylamino8-methoxy-quinoline-3-carboxylic acid ethyl ester (280 mg). Thus obtained amino-ester .
10was hydrolyzed to the corresponding acid in quantitative yield using general procedure D and then
transformed into the corresponding ethylamide (180 mg) following general procedure E. The above

ethyla(;nide (0-6fmr@Q‘;w@%hﬁwbiq@eg;%Eﬁ@@mwimm@ﬁkwwk&dpﬁwmmﬁml gﬁaga to ge?zeéal )
procedure F fo furnish 3-ethyl-1-isobutyl-7-methoxylH-pyrimidol5.4-clquingling-2,4-dione mg).
CCMS: iz SRR DA 0T BY Som et P T B B s

n-2-vimethy FAERBYERFESTEM eeiRfumblinsnoepich dmeihfsy s S I dARRPER R GBS carboxylic acid
ethyl ester (30Mbwigg dehSshpnalA0svas tpate dwmithsiivitiylamine following general procedure B to
afford 8-gmethoxy-4- [(tetrahydro-furan-2-ylmethyl)-amino]-quinoline-3-carboxylic acid ethyl ester (280
mg). Thus otEa;an%in__ ster w “%qrql _zﬁg_tcgi;[rqgo orre %%%gzﬁ%joi% gquantitative yield using
general procédure D-and e oTTHEd Mo the correspondmng etnytamide (220 mg) following
general proceg&E.q’ he above ethylamide (0.67 mmol) was subjected to reaction with methyl
chloroformate {0 general procedure F to furnish
3-ethy1-7-methxy:L-(tatrahydro-furan-2-ylmethyl)-1H-pyrimido[5,4-clquinoline2,4-dione (30 mg).
LCMS: m/z 3% +1]*. 5Example 20: 1,3-Diethy1-7-methoxv-1H-pyrimidor5,4-clquinoline-2,4-dione
0. 4-Chloro-8-migthoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmo() was treated with
ethylamine following general procedure B to afford 4-ethylamino-8- methoxy-quinoline-3-carboxylic
acid ethyl ester (220 mg). Thus_obtained gmino-ester, 10was hydrolyzed tQ the corresponding acid in
quantitative yield ug"ﬁdgg%oﬁ&%{ﬁﬁ%%ﬁ%fdfﬁbo i gﬁ'tc qH%'rrr)%éd‘li'ﬁzi%n [(ggt résponding ethylamide
(180 mg) follereRriegdivst atisroeddire Elorpdyhbsirshatpiyl Anmidien P EsHAmGIPaE dubjected to reaction
with methy! chilsrofognmale.ascardingito tgainesat prodecturedtitaduriz i, 3-Diethiyllvlimethoxy-1H-
pyrimido[5,4-9mm}9§3§,ﬁﬂg@r}e (20 mg). LCMS: m/z 300 [M+1]t. LCMS: m/z 300

Exampie 14: 1-lsopropyi-7-methoxy-3-propyl-1H-pyrimido[3.4-clguinoline-2.4-digne

)\Nj\N/\/

= C

e’
N

15 1-lsopropyl-7-methoxy-3-propyi-1H-pyrimidof5,4-clquinoline-2 4-dione (23 mg)
was prepared from 4-isopropyiamino-8-methoxy-gquinoline-3-carboxyiic acid ethyl ester
(60 mg, 0.20 mmol) and n-propyl isoccyanate {1.0 mmol) following general procedure C.
LCMS: m/z 328 [M+1]".

20  Example 15: 1.3-Diiscpropyl-7-methoxy-1H-pyrimidol5.4-clauinoline-2 4-dione

LA

(8]

N

s
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15pm-Fir. 1H NMR (400 MHz, CDCI3): 8 9.48(s, 1H), 7.87 (d, 1H), 7.56 (t, 1H), 7.22 (d, 1H), 4.42 (q,
2H), 4.16 (q. 2If(?3 g};_ 3H) 1.73 (t, 3H), and 1.33 (t, 3H) ppm. Exa"lfﬂ?/ggmegmlsw

1- CycIoPronW- -etﬂh -Inethoxy-1H-pyrimidof5,4-clquinoline-2,4-dione )L NN

204-Chloro-8- methoxy guinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol) was treated with
cyclopropylamine following general procedure B to afford 4-

cyclopropylamino-g: mﬁag&a%pgwm%@ @a/rpw% 9@%@&iﬁa@a@%m)mw@sobtamed
amino-ester was ?ﬁ%dro H){zed to th corgr n a%0 In gu |tat ve afx i(f sing rg(ggﬁral procedure D
and then trarSt8AEd TS ﬁ%o@gyrg"gb&n ing e ﬁg mide ( 'FS Bhg) general procedure E.
The above ethgl8rfideno e rdsen W&@@Gﬁééﬁ%@%”@ﬁ%{%ﬁwmpmﬁgﬁﬁ%a& according to
general procedu® htshgnish]l-
cyclopropy1-3-ethy1-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (15 mg). LCMS: m/z 312

1IM+11., 5Examp|e 22_ ¢ cil(%bu qthyl | thgg}(}\{acl) imid r5 44cc%unollne -2,4-dione w
: ‘ o ESt Tmol) was treated with

cyclobutylamine~ollowing general procedure B to afford 4-
cyclobutylamino- -m,é!moALqumolme -3-carboxylic acid ethyl ester (240 mg). Thus 10obtained
amino-ester was hyjirolyzed to the corresponding acid using general procedure D and then
transformed i ponding ethylamide (170 mg) following general procedure E.

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)

was treated with 1-anﬁinopropane foliowing general procedure B {o afford 8-methoxy-4-

10 propylamino-quinoline-3-carboxylic acid ethyl ester (260 mg). Thus obtained amino-ester
was hydrolyzed to the corresponding acid in quantitative yield using general procedure D
and then transformed into 8-methoxy-4-propylamino-quinoline-3-carboxylic acid
ethylamide {200 mg) following general procedure E. The above ethylamide (0.70 mmol)
was subjected to reaction with methyl chloroformate according to general procedure F to

15 furnish 3-ethyl-7-methoxy-1-propyl-1H-pyrimido[5,4-clquinoline-2,4-dione (26 mg).
.CMS: m/z 314 [M+11".

Example 17: 1-Butyl-3-sthyl-7-methoxy-1H-pyrimido{5.4-clguinoline-2.4-dione
o)
,/‘\/\NJ'LN/\

20 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)
was treated with 1-aminobutane following general procedure B to afford 4-butylamino-8-
methoxy-quinoline-3-carboxylic acid ethyl ester {285 mg). Thus obtained amino-ester
was hydrolyzed to the corresponding acid in quantitative yield using general procedure D
and then transformed into the corresponding ethylamide (220 mg) following general

25  procedure E.
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The above ethylamide (0.60 mmol) was subjected to reaction with methyl chloroformate according to
general procedure F to furnish 1-cyclobuty1-3-ethy1-7- ;

15methoxy- 1I¥vpyrl 30?2384 -c)quinoline-2,4-dione (20 mg). LCMS: m/z gﬂ’ﬁ@f%m Q)3(1<'§mple 23:
3-Ethyl-1-(1-ethyl-propvl)-7-methoxv-1H-rwrimido15,4-c1quinoline-2.4-dione o NAN%-
4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg. 0.94 mmol) 20 was treated with

1-ethyl-propylaming{ollawingQangial REoEeIHS) B0 &lRNded 1o reaction with meth ;
4-(1-ethylpropylamino)-8-methoxy-quinoline-3-carbag ggglﬁ‘amd eE’}ﬁ/K, st r Tnus obtained

amino-ester \%}’3%“?{96?8@2880{8’?Hé"&?ﬁ%éb%fﬁa‘r’ﬁdrs Q5 |eYd u5|?1 (E.neral procedure D
and then trarsfonideld. et lberiespionairid @@?ylbﬁﬂi@ef(%’ﬁ@)?ﬁw@*fﬂﬂowmg general procedure E.

The above ethylamide (0. 51 mmol) was subjected to reaction with methyl chloroformate according to
general roc%Q Xﬂr&ﬂ 4*@ uinoline-2.4-dione

methoxy 1H-pyrimi o 42 [M+1r. 5Example 24:
3-Ethyl-7-methoxv-1<tetrahydro-furan- 3 -v1)-1H- pyr|m|d015 4- clqumollne 2 4-dione Pm o
4-Chloro-8-metho ipetige-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol) was treated with
tetrahydro-furan-3-ylamijpe following general procedure B to afford 8-

10methoxy-4- ) [
obtained amino+&Ste
procedure D angl then transformed into the corresponding ethylamide (190 mg) following general
procedure E. The above ethylamide (0.6 mmol) was subjected to reaction with methyl chloroformate
according to generéﬂﬂﬁ@é‘é@ﬂ?@“@féj qURGHARsR-carboxylic acid ethy! ester (300 mg, 1.13 mmol)
3-ethyl-7-methaxyeht{tetiahyasonflansine3ojdy i tigpyermiciofe dve] §umdime Ligbipten(l® mg). LCMS:

m/z 342 [M+3l ﬂ@ﬁﬁﬂ}%@l&ﬁme-s carboxyhc amd ethyl ester (280 mg) Thus obtained ammowester

3-Ethy|-¥0mewa% Vy fOQyZEEd%En e rre pon mg a r!lrr1n dggr%%évgl 8|SIIP18 gze?éera procedure D

and then transformed into the correspanding ethylamide (180 mg) following general
procedure E. The above ethylamide (0.6 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 3-ethyl-1-isobutyl-7-methoxy-
1H-pyrimido[5,4-clquinoline-2,4-dione (22 mg). LCMS: m/z 328 [M+1]".

15
Example 19: 3-Ethyl-7-methoxy-1-(tetrahydro-furan-2-ylmethyl}-1H-pyrimidol[5.4-

clauinoline-2.4-dione

/?N)OLN/\

4-Chioro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmaol)
20  was treated with furfurylamine following general procedure B to afford 8-methoxy-4-
[{tetrahydro-furan-2-yimethyl)-amino}-quincline-3-carboxylic acid ethyl ester (280 mg).
Thus obtained amino-ester was hydrolyzed to the corresponding acid in quantitative
yield using general procedure D and then transformed into the corresponding ethylamide
{220 mg) foliowing general procedure E. The above ethylamide (0.67 mmol) was
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20 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) was treated with
3-methoxy-pr ol blﬁsfﬁllowmg general procedure B to afford 8- PCT/US2009/031819

methoxy-4- (3%@10xy -propyl-amino)-quinoline-3-carboxylic acid ethyl ester (260 mg). Thus obtained
amino-ester was hydrolyzed to the corresponding acid in quantitative 25yield using general procedure
D and then transformed into the corresponding ethylam de (180 mg) following general procedure E.

The above e@a&sﬁe&u@%@&mm)ﬁ@% sHRieeIRELIO 4625101 WiBHast R Galatofagmate according to

general proc dur i ]

3-ethyl-7- -meth 8)'(8;%-5 %yw rof)eﬁhﬁi[o furrlanql %3@%@ )qUﬁn {’}{"é‘ ﬁ‘é%ﬁ“'“&*ﬁ mg). LCMS: m/z
344 [M+1]t. E?Eséh‘i’ﬂﬁl@(?@ghj(@ Uﬁﬁé’t?ﬁ/[—“ﬁ’féivl) 3-ethvl-7-methoxv-1H-pvrimidof5,4-clquinoline-2,4-
dione 4-Chloro-8- methoxy qumollne -3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) 10was treated

(2,2-dimethyl-propylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (220 mg). Thus obtained
amino-ester was r|1\3/d}gyzed to the corresponding acid in quantitative yield using general procedure D
and then transform info the corresponding ethylamide (160 mg) following general procedure E. The
: ol) was 15subjected to reaction with methyl chloroformate according to

F 40 furnish
1-(2,2-dimethyl roB‘yl)-S-ethyl—?-methoxy-lH-pyrimido[5,4-c]quino|ine-2,4-dione (5 mg). LCMS: m/z
342 [M+1]. Xample 27: 3-Ethyl-7-methoxv-1-(4.4,4-trifluoro-butyl)H-pvrimido15,4-clauinoline-2,4-
20 dione 4-Chloro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)

was treated with ethylamine following general procedure B to afford 4-ethytamino-8-
methoxy-gquinoline-3-carboxylic acid ethyl ester (220 mg). Thus obtained amino-ester

10 was hydrolyzed to the corresponding acid in quantitative yield using general procedure D
and then transformed into the corresponding ethylamide (180 mg) following general
procedure E. The abave ethylamide (0.65 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 1,3-diethyl-7-methoxy-1H-
pyrimido[5,4-clquinolineg-2,4-dione (20 mg). LCMS: m/z 300 [M+1]". LCMS: m/z 300

15 [M+1]". "H NMR (400 MHz, CDCls): 6 9.48 (s, 1H), 7.87 (d, 1H), 7.56 (t, 1H), 7.22 (d,
1H), 4.42 (g, 2H), 4.16 {g, 2H), 4.12 (s, 3H), 1.73 (t, 3H), and 1.33 (t, 3H) ppm.

Example 21: 1-Cyclopropyl-3-ethyi-7 -thethioxy-1 H-O\?rimidofﬁﬂ-c}quinoline—2ﬁ4-dione

ANJOJ\NA\

= 0
B
N7
O\
20 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)

was treated with cyciopropylamine following general procedurs B to afford 4-
cyclopropylamino-8-methoxy-guinoline-3-carboxylic acid ethyl ester (200 mg). Thus
obtained amino-ester was hydrolyzed to the corresponding acid in guantitative yieid
using general procedure D and then transformed into the corresponding ethylamide (170
25  mg) following general procedure E. The above ethylamide (0.6 mmol) was subjected to
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4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) was treated with

4.4 4-trifluoro-butylamine following general procedure B to afford 8- _ )
methoxy-4-(4fﬂ%—%’r‘ﬁﬁ%‘%@butylamino)-quinoline-3-carboxy|ic acid ethyl gg?‘éﬁ?%ﬁr%a) Thus obtained
amino-ester was hydrolyzed to the corresponding acid in quantitative yield using general procedure D
and then transformed into the corresponding ethylamide (170 mg) following general procedure E. The

above ethylajuide- (AR MUROILMARHRIRCIEIAE 25 ot spsild e liRfRrmate according to

general procedure F to 5furnis o o , )
3-ethyl-7-mefBRG RV A RS BB RIS RATGIE 2 i CIRTE-E AT HERTD mg). Lems: miz
382 [mi-iy. Examifle (¥8:19-Chloro-1-cyclopenty1-3-ethy1-7-methoxv-1H-pyrimido[5,4-clquinoline-2,4-
dione 10 4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.83 mmol) was
treated with eyclapeniylaming ilawing gencral Rrosedir Boe AR Bine-2.4-dione |
chloro-4-cyclopentylamino-3-methoxy-guinoline-3-carboxylic acid ethyl ester mg). Thus obtained
amino-ester w ydrO lyzed to the corresponding acid in quantitative 15yield using general procedure
D and then transfornfedhinto-the corresponding ethylamide (170 mg) following general procedure E.

4-Chloro-8-methoxy-quincline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)
was treated with cyclobuiylamine following general procedure B to afford 4-
cyclebutylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (240 mg). Thus
10  obtained amino-esler was hydrolyzed to the corresponding acid using genera! procedure
D and then transformed into the corresponding ethylamide (170 mg) following general
procedure E.
The above ethylamide (0.60 mmol) was subjected to reaction with methyi
chloroformate according 1o general procedure F to furnish 1-cyclobutyl-3-ethyl-7-
15 methoxy-1H-pyrimido[5.4-c]quinoline-2,4-dione (20 mg). LCMS: m/z 312 (M+1]".

Example 23: 3-Ethyl-1-(1-ethyl-propyl}-7-methoxy-1H-pyrimido[5.4-clguinoline-2,4-dione
A
N’U\N/\
0

s
=
N
O\

4-Chloro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmot)

20  was treated with 1-ethyl-propylamine foliowing general procedure B to afford 4-(1-ethyl-
propylamino}»-8-methoxy-quinoline-3-carboxylic acid ethyl ester (240 mg). Thus obtained
amino-ester was hydrolyzed to the corresponding acid in quantitative yield using general
procedure D and then transformed into the corresponding ethyiamide {160 mg) foliowing

general procedure E.



7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (15 mg). LCMS: m/z 374 [M+1]t. 20 Example 29:
1-Cyclopentvl-3-ethvl-9-fluoro-7-methoxv-1H-pvrimido[5,4-c]quinoline- &/&9[3%31819
4-ChIoro-6-fluvg?02-(§]-9r/ﬁ]%ﬁ123xy-quinoline-3-carboxy|ic acid ethyl ester (250 mg, 2(50.89 mmol) was
treated with cyclopentylamine following general procedure B to afford 4-
cyclopentylamino-6-fluoro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (200 mg). Thus obtained

amino-ester was hygrolyzed 46,116, cRr8SROMMNG.ACiE Begranttativemyigle Heig general procedure D
and then transformed into the (,:orrespondin(E:) ethé/la id?u$l40épe%) fﬁ]
met

r I 0 C [?%/yip%%?geq_ procedure E. The
above ethylafiI8" AT FE ATHY U948 S ETL AT T5 Feattion With fethyt Chlofoformate according to
genera] procmm)pwmpyrmgj@[ﬁ,4—c}quinoline-2,4~dione (15 mg). LCMS: m/z 342 EM+1]+.
1-cyclopentyl-3-ethy1-9-fluoro-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (13 mg). LCMS: m/z
358 [M+1]t. ( el 4-clelappline-2,4-dionea 1 N
10 4,8-Dichlofo-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.93 mmol) was treated with
cyclopentyla%%ﬁ%‘%%owing general procedure B to afford 8-chloro-4-

cycIopentyIam@g&i oline-3-carboxylic acid ethyl ester (220 mg). Thus obtained amino-ester was

hydrolyzed to ding acid in quantitative yield using general 15procedure D and then
transformed intQ th L Lo esponding ethylamide (165 mg) following
G

=
N

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (300 mg, 1.13 mmol)
was treated with tetrahydro-furan-3-ylamine following general procedure B to afford 8-

10 methoxy-4-(tetrahydro-furan-3-yiamino)-quinofine-3-carboxylic acid ethyl ester (275 mg).
Thus obtained amino-ester was hydrolyzed {o the corresponding acid in quantitative
yield using general procedure D and then transformed into the corresponding ethytamide
(190 mg) following general procedure E. The above ethylamide (0.6 mmol) was
subjected to reaction with methyl chlorcformate according to general procedure F to

15 furnish 3-ethyl-7-methoxy-1-(tetrahydro~furan-3-yl)-1H-pyrimido[5,4-clquincline-2,4-dione
(10 mg). LCMS: my/z 342 [M+1]".

Example 25 3-Fthyl-7-methoxy-1-(3-methoxy-propyl - 1H-pyrimido[8.4-clguincline-2.4-

dione

20 =
4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyt ester (250 mg, 0.94 mmol)
was treated with 3-methoxy-propylamine following general procedure B to afford 8-
methoxy-4-(3-methoxy-propyl-amino)-guinoline-3-carboxylic acid ethyl ester (260 mg).
Thus obtained amino-ester was hydrolyzed to the corresponding acid in quantitative
25  vyield using general procedure D and then transformed into the corresponding ethylamide
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general procedure E. The above ethylamide (0.52 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish

7-chIoro-I-cyc%Bé"H?%-%—ethyl1H -pyrimido[5,4-c]quinoline-2,4-dione (15%5@”%@ 0z 344 [M+1]t 20
Example 31: 1-Cyclopentv1-3,7-diethyl-1H-pyrimido(5,4-clquinoline-2.4-dione o NAN
4-Chloro-8-ethyl-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.95 mmol) was treated with
cyclopentyla ang '%Wéﬂr%@&&%%'l Brr&fé%g}érg 3&8 Eﬂégéde%yfamlde G 57 mmol) was

25cyclopentylamino-8-ethyl-quingline-3-carboxylic acid ethyl ester . Thus obtained
amino-ester \ﬁ}ﬁ’éeﬁg‘?drﬁl{fiaéza%‘?’ﬁ% @SW\Qscﬁlﬁ’ﬁ%fﬁﬁ@a&%lﬁcﬁ?raggﬁﬂt%‘?R?éayPéP& 4" d®neral procedure D
and then trarfsfosmeédtinmo thetboryesFondimRretigRamidenrBudeisy fekonmtitegbtdietprocedure E. The
above ethylamitedDim8smel)aaagsubjected to reaction with methyl Schloroformate according to
general pgrocedure F to furnish 1-cyclopenty1-3,7-diethy1-1H- pyrimido[5,4-c]quinoline-2,4-dione (20
mg). LCMS: m/z 338 [M+1]. Example 32: )
1-Cyclopent ZXample 78: 4-2, lorapvl) t -1 H-pyrimidof5 4-clguinoiine-2.4-
104-Chloro-8digrspyl-quinoline-3- carboxyllc aC|d ethyl ester (250 mg, 0.9 mmol) was treated with
cyclopentylamine jfollowing general procedure I3 to afford 4-
cyclopentylaminoy8-propyl-quinoline-3-carboxylic acid ethyl ester (260 mg). Thus obtained amino-ester
was hydrolyzed t euc eresponding acid using general procedure D and then transformed into the
corresponding thyl\ml eo(170 mg) following general 15procedure E.

-
N

4-Chloro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmot)

10 was treated with 2,2-dimethyi-propylamine following general procedure B to afford 4-
{2.2-dimethyl-propylamino }8-methoxy-guinoling-3-carboxylic acid ethyl ester (220 mgj).
Thus obtained amino-ester was hydrolyzed to the corresponding acid in quantitative
yield using general procedure D and then transformed into the corresponding ethylamide
(160 mg) foliowing general procedure E. The above ethylamide (0.50 mmol) was

15  subjected to reaction with methyl chloroformate according to general procedure F to
furnish 1-(2,2-dimethyl-propyl)-3-sthyl-7-methoxy-1H-pyrimido[5,4-cjquinoiine-2,4-dione
(5 mg). LCMS: m/z 342 [M+1]".

Example 27: 3-Ethyl-7-methoxy-1-(4.4, 4-trifluoro-butyl)-1H-pyrimido[5.4-¢clguinoline-2,4-

20  dione
| Jig
E
N
F—“>(\/\N N
F X 5
-
N
O\

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester {250 mg, 0.94 mmol)
was treated with 4,4 4-trifluorc-butylamine following general procedure B to afford 8-
methoxy-4-(4,4,4-frifluorc-butylamino)-quinoline-3-carboxylic acid ethyl aster (210 mg).
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The above ethylamide (0.52 mmol) was subjected to reaction with methyl chloroformate according to
general procedure F to fumish 1-cyclopentyl-3-ethyl-7-propyl1H-pyrim ine-2,4-dione
(25 mg). LCMEOAE S8 \v+1]t 20Example ReRR il
33:1-Cyclopentyl-3-ethyl-7-isopropv1-1H-pvrimido[5,4-c1lquinoline-2A-dione aNIN,
4-Chloro-8-isopropyl-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.9 mmol) was treated with

cyclopentylanm[}g J&E%‘é’m&%”&r@ %‘3 H @dt% ﬂ"féq{grréspondmg acid in quantitative
cyclopentylamlno -8- |soprop qomano ine-3-carboxylic aC|d %gester 240 gqée'{‘h s 25obtained

amino-ester Wa8 IRIERS7E S U BoREE AR eneral SP& TG then
transformed iAT6 the @tﬂﬂ*@gpﬁﬁmﬁ@ W%TH@EW@%M@WFHQ @%W@ﬁé@dure E. The above
ethylamide (Q&2puaa)rvasosubieetenicreashanaswithdaethyko geoblerpfersdate faecording to general
procedure F %&JHWQ IYGARSR Jxl{&%%c}o BisppreryHHapyimidalufslouinelige-2,4-dione (30
mg). LCMS: m/z 352 & +1]*. EX

1- Cyclopent\ﬂgs‘p@%b Mlgtﬁf@g?gr%m&v 1H-pyrimidof5,4-clquinoline-2,4- dione F O

104-Chloro-8-trifluoromethoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) was treated
with cyclopermyaipingsicliowbie pensisdpvesetvia -Bidtaiiort-dyrimido[5 4-clauinoline-2.4-
cyclopentylaming-8-trifluoromethoxy-quinoline-3-carboxylic acid ethyl ester (220 mg). Thus obtained
amino-ester was hydrolyzed to the corresponding acid using general procedure D and then
transformed into coﬁsponding ethylamide (180 mg) following 15general procedure E. The above
ethylamide (0.54 N as subjected to reaction with methyl chloroformate according to general
procedure F to-Jurrishil- Lopentyl-B-ethyl-

e

P
N

0
10 ~

4,6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyf ester (250 mg, 0.83
mmol) was treated with cyclopentylamine following general procedure B to afford 6-
chloro-4-cyclopentylamino-8-methoxy-quinoline-3-carboxytic acid ethyl ester (240 mg).
Thus obtained amino-ester was hydrolyzed to the corresponding acid in quantitative

15 vyield using general procedure D and then transformed into the corresponding ethylamide

(170 mg) foilowing generai procedure E.

The above ethylamide (0.49 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 8-chloro-1-cyclopentyl-3-ethyl-
7-methoxy-1H-pyrimido[5,4-clquinoline-2.4-dione (15 mg). LCMS: m/z 374 [M+1]",

20
Exampie 29: 1-Cvclopentyl-3-ethvi-8-fluoro-7-methoxy-1H-pyrimidof 5, 4-clquinocline-2.4-
diong
= o]
s
N
O\.

4-Chicro-6-fitoro-8-methoxy-guinoiine-3-carboxylic acid ethy! ester (250 mg,
25 0.89 mmol) was treated with cyclopentylamine following general procedure B to afford 4-
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7-trifluoromethoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (60 mg). LCMS: m/z 394 [M+11'. 20Example
35:1-Benzy1-3-ethyl-7-methoxy-1H-pyrimidor5,4-clquinoline-2,4-dione
4-Chloro-8-méY ()zxyb-idzﬁ%]]%line-&carboxylic acid ethyl ester (250 mg, 09% Fr%% 3’963%158 1t?eated with
benzylamine following general procedure B to afford 4-benzylamino-8- methoxy-quinoline-3-carboxylic
acid ethyl ester (220 mg). Thus obtained amino-ester was hydrolyzed to the corresponding acid using
general procﬁMﬁeRﬁé}%&%ﬂlG%—%tﬂ{éﬂ%%@ziﬁnﬁ?ﬁe@@-%ﬁe%ﬂg'MM@@I@@(}%%WG) following

ide

general procedure E. The above eth}XIam I

0.54 mmol) was subjected to reactjon with methyl
chloroformate BAECGHHL I Yerita rﬂ? g {

acid in quantitative

R TR |
1-benzy1-3-ethld UBirgetipe RI9cpYiniiad, iee feriisielned i Hie se @ eng o viBridsz 362 [M+1]t.
Example 36: 34Bthy}-BHovetaaxyta(tetiehycs & pyranbéyy meghwi)d Hopyrimidofaat- clquinoline-2,4-dione

oN10 4'&%}9&@&6‘?@&&%#&MQ!H}?&%&EQ{J?%Y&8&8#93%@&(5@5&% (#6268 f§ mmol) was treated
with C-(tetrahy

ro-pyran-4-yl)-methylamine (1.5 mmol) followin eral proceduye B to afford
B-methoxy- RSBSOS L B Cer M S e g ester (324 mo).
3-Ethyl-7-methbugn LeMPanyarsgiah4-yimethyl)- 151H-pyrimido[5,4-c]quinoline-2,4-dione (19 mg)
was prepared from 8-methoxy-4- Rtetrahydro-pyran-4-ylmethyl)-aminol-quinoline-3-carboxylic acid

ethyl ester (010 pmah. ang, sthvl i \ gngral-roggdure C. LCMS: m/z
370 [M+1]t. - 3-Et -pyrimido[5,4-clouinoline-2,4-dione )Ni)LN

0 O

10 c
4,8-Dichloro-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.93 mmol) was

treated with cyclopentytamine following genera! procedure B to afford 8-chioro-4-
cyclopentylamino-guinoline-3-carboxylic acid ethyl ester (220 mg). Thus obtained amino-
ester was hydrolyzed to the corresponding acid in quantitative yield using general

15 procedure D and then transformed into the corresponding ethylamide (165 mg) following
general procedure E.

The above ethylamide (0.52 mmol} was subjected to reaction with methyl
chioroformate according to general procedure F to furnish 7-chioro-1-cyclopentyl-3-ethyl-
1H-pyrimido[5,4-¢cjquinoline-2,4-dione (15 mg). LCMS: m/z 344 [M+1]".

20
Example 31; 1-Cvclopentyl-3,7-diethyi-1H-pyrimidol5. 4-clguinoline-2.4-dione

O\N)OLN/\

4-Chlore-8-ethyl-quinoline-3-carboxylic acid ethyl ester (250 mg, (.95 mmol} was

treated with cyclopentylamine following general procedure B to afford 4-
25 cyclopentylamino-8-ethyl-quinoline-3-carboxylic acid ethyl ester (250 mg). Thus obtained
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4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (267 mg, 1.0 mmol) - was treated with
isopropylamine (1.5 mmol) following general procedure 8 to afford 4- _

isopropylamin‘g- %Pﬁgé?ﬁg%g-quinoIine-3-carboxyIic acid ethyl ester (256 r%ﬁ}llésyﬂ?%@flfw
isopropyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (14 mg) was prepared from WO
2009/094528PCT/U52009/031819 4-isopropylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester
(0.10 mmoD_@%&@&éaa@%ﬁﬁ&%&-é@ Ea-aleing &iaﬁr%d,mgm%&&%géaewz 314 [M+1]t

Example 38: 3-sec-Butyl-1-cyclopentyl-7-methoxy-1H-oyrimido15.4-clouinoline l,4-dione o nricr"- 5
10 3-seCIBRYITE RYRbBERNAS Fah BN AR LR ARSI A YRS HES B URRY 185 mg) was
prepared fromgedecsigiopgeitidamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.10 mmol) and
2-butyl isocyanate (< apsnobiiohawdngmsnerabpresedure-Gd kGMSionizBe8:iMH-1]. Example 39:
1-Cyclopgentyl-7- -3- 1-1H-pyrimi A inQline:-2.4-gdione -_: w1 1H-
1-Cyc|opg_(:ntycij-l%E%Z%gég?%gﬁﬁ%ﬁ%ﬁfgyéﬁgﬁ% ﬁggﬁmiggé’%ﬂgﬁg’&%ﬁ& 1v!'\{/as prepared from
4-cyclopenty RYHTHIS: i ﬂ%wﬁﬁ%ﬁ()‘fiH%%%é?ﬁ&ﬁfﬂ%&ﬁﬁ?ﬁ/[“&%r 15(0.10 mmol) and phenyl
isocyanate (0.4 mmol) following general procedure C. LCMS: m/z 388 [M+1r. Example 40:
3-Benzyl-1-gyglppriyl-iLanesbey-LRtpwiniaeh. fHalerinel e dqadirdinme? 4-dione

Qi

= o]
P
N

10 4—Chioro-8—propyi-quinoiine«S-carboxyEic acid ethyl ester (250 mg, 0.9 mmol) was
treated with cyclopentylamine following general procedure B to afford 4-
cyclopentylamino-8-propyl-quinoline-3-carboxylic acid ethyl ester (260 mg). Thus
obtained amino-ester was hydrolyzed to the corresponding acid using general procedure
D and then transformed into the corresponding ethylamide (170 mg) following general

15 procedure E.

The above sthylamide (0.52 mmol) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 1-cyclopentyl-3-ethyl-7-propyl-
1 H-pyrimido[5,4-c]quinoline-2,4-dione (25 mg). LCMS: m/z 352 [M+1]",

20  Example 33:1-Cyclopentyl-3-ethyvi-7-isopropyl-1H-pyrimido{5.4-clguinoline-2.4-dione
U
N’[LN/\
RN

o

P
N

4-Chloro-8-isopropyl-guinoline-3-carboxylic acid ethyl ester (250 mg, 0.9 mmol)
was freated with cyclopentylamine following general procedure B fo afford 4-
cyclopentylamino-8-isopropyl-quincline-3-carboxylic acid ethyl ester (240 mg). Thus
25  obtained amino-ester was hydrolyzed to the corresponding acid using general procedure
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3-Benzy1-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-ciquinoline-2,4-dione (28 mg) was prepared from
4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.10 mm%l) and benzyl
isocyanate (O.‘Z?nzr%%fﬁgf%ﬁ%wing general procedure C. LCMS: m/z 402 [I@Igl!ﬁs%o x‘grlﬁ%ﬂe 41:
1-Cyclopentv1-3-ethyl-7-methvi-1H-pvrimidoj5,4-clquinoline-2.4-dione a | N
4-Chloro-8-methyl-quinoline-3-carboxylic acid ethyl ester (125 mg, 0.5 mmol) was treated with
cyclopentylarging, follawing gencr A PIRCesie, 5 19,8 Uet g (165 mg) following ggoral
10Cyclopentylamino-8-methyl-quinoline-3-carboxylic acid ethyl ester 8120 mg). Thus obtained
amino-ester WE83WHi&lyzed to the corresponding acid using general procedure D and then
transformed into thé@tsorkesp efdiagidehidHmhideQ@sag)tisitstiivgpeieraliprocétlire E. The above

ethylamide (Q3drarmehiwassrbinateskiekeactivaunth neihkhleRiepefeyniasgaccording to general

d ' - -3 | imi neline-2,4-di 0 .
e SR RO I PRl Spipine 2 done (0o

ample 42: 1-Cyclopentvl-3-ethyl ,4-clguinoline-2,4-dione
204-Chloro-quinoline-

3-carboxylic acid ethyl ester (125 mg, 0.53 mmol) was treated with
cyclopentylarakamifis|dduih vptanenithdrattelizfRorepgtomgvAlicpriinpdelbAagiduwingineglihe-3-carboxylic
acid ethyl estgp4d 10 mg). Thus obtained amino-ester was hydrolyzed to the corresponding acid using

general proceduri D and then transformed into the corresponding ethylamide (80 mg) following

general procedu¢e . T je above 25ethylamide (0.28 mmol) was subjected to reaction with methyl
chloroformate accorditig /ﬁeneral procedure F to furnish
1-cyclopentyl-3 yrimido[5,4-clquinoline-2,4- dione (15 mg). LCMS: m/z 310 [M+1]+.

FYO
F

H

10 4-Chloro-8-trifluorormethoxy-quinoline-3-carboxylic acid ethyl ester {250 mg, 0.94
mmol) was freated with cyclopentylamine following general procedure B to afford 4-
cyclopentylamino-8-triflucromethoxy-quinoline-3-carboxylic acid ethyl ester (220 mg).
Thus obtained amino-ester was hydrolyzed to the corresponding acid using general
procedure D and then transformed into the comresponding ethylamide (180 mg) following

15 general procedure E. The above ethylamide (0.54 mmol) was subjected to reaction with
methyl chioroformate according to general procedure F to furnish 1-cyclopentyl-3-athyl-
7-triftucromethoxy-1H-pyrimido[5,4-clquinoline-2,4-dione {60 mg). LCMS: m/z 394
IM+1]".

20  Example 35:1-Benzyl-3-ethvi-7-methoxy-1H-pyrimido[5.4-¢lquinoline-2 4-dione

O
EN’u\w/\
- 0

P
N

4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)
was treated with benzylamine following general procedure B 1o afford 4-benzylamino-8-
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Example 43: 3-Ethyl-7-methoxy-1-(4-methoxy-benzy1)-1H-pyrimidof5,4-c1quinoline-2,4- 5dione
4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 eated with
4-methoxyberﬂglg%“l%%é%ﬁlowing general procedure B to afford 8- PCWH&?{Q}W"Y}?&E
methoxy-4-(4-methoxy-benzylamino)-quinoline-3-carboxylic acid ethyl ester (290 mg). 10Thus
obtained amino-ester was hydrolyzed to the corresponding acid using general procedure D and then

transformed |nig, 6 carGRRAN) @ﬁ?ﬂ&&*@%@&&m% m#f?mg SriRsaRRsedwe E. The above

ethylamide (0.41 mmol) was subjected to reaction with met rofgrgplgttﬁe%ccording to general

procedure F Y UHAEIYSSEiRyAS FARIRYIQNg Acid using general Brocedire
(4-methoxy-BeameierngsHnty e do[Seotng e8ltrerta (4Rerea) Tolv i) SETRSraseawe £15[M+1j+.
Example 44: Bty sinethauy-bE4ynie)defd sttgiguwn alingdich dionadhiN tibroformate

3-Ethyl-7:mefhoxy-1H-pyrimi Llquingline-2.4-diona (2 ) epa m
S a7 me UL DR L0 SEESIEEE 0 11 e

, ej[ho>;e/-benz[)§lé-lI—_|-rﬁ%rimido[+
via treatmentCSURAtGTOAERC LR MRHREP LIS miz 272 [M+1]t. Example 45:
3-Ethy1-7-methoxy-1-(4-methyl-cyclohexyl)-1H-pyrimidof5,4-clquinoline-2,4- dione
4-Chloro-8-msthax)-gstinaing-B-aarhexyligacicly eihylester (et vng Hx9dmamel-5was treated with
4-methyl-cyc[:%ﬁ%%[ﬁmggdgg”gwing general procedure B to afford 8-

o

9 O
N’U\N/\
= 0

=
N

4-Chloro-8-methoxy-quinoiine-3-carboxylic acid ethyl ester (265 mg, 1.0 mmol)
was treated with C-(fetranydro-pyran-4-yl)-methylamine (1.5 mmol) following general
procedure B to afford 8-methoxy-4-[(tetrahydro-pyran-4-yimethyl}-aminol-guinoline-3-
carboxylic acid ethyl ester (324 mg). 3-Ethyl-7-methoxy-1-(tetrahydro-pyran-4-ytmethyi)-
15 iH-pyrimido[5,4-clquincline-2,4-dione {19 mg) was prepared from 8-methoxy-4-
[(tetrahydro-pyran-4-yimethyl)-amino]-quinoline-3-carboxylic acid ethyl ester (0.10 mmol)
and ethyl isocyanate (0.4 mmol) following general procedure C. LCMS: m/z 370 [M+1]".

Example 37: 3-Ethyl-1-isopropyl-7-methoxy-1H-pyrimidof5.4-clguinoline-2. 4-dione
o
PPN
=

Q

P
N

20 7
4-Chioro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (267 mg, 1.0 mmol) -
was treated with isopropylamine (1.5 mmol) following general procedure B to afford 4-
isopropylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (256 mg). 3-Ethyl-1-
isopropyl-7-methoxy-1H-pyrimido[5.4-clquinoline-2,4-dione (14 mg) was prepared from
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methoxy-4-(4-methyl-cyclohexylamino)-quinoline-3-carboxylic acid ethyl ester (290 mg). Thus obtained
amino-ester was h%dro%zed to the corresponding acid using general pr%ﬁ It B) o2 then
transformed into e G correspondrng ethylamide (200 mg) following genera proce ure'E. The above
ethylamide (0.41 mmol) was subjected to reaction with 10methyl chloroformate according to general
procedure F to furnish 3-ethyl-7-methoxy-1-

(4-methyl- Cya'%grﬁy&fmwélmé%%lﬁigma%eeb%x rrélgag é@% L &eqwﬁmmf %P8 [m-+r.

Example 46: (1 yclopentyl-7-meth I0X0-1 Imido 5 4-
15clquinolin-8%4 s&%@["@‘ﬁéﬂi“éwleﬁéw&g ﬂeRFﬁ%Pf?f%EL{E@%rob%'ngf”? rﬁet%xv 2,4-dioxo-1, 4-di
hydro-2H- pyr|m|d0[5 4- c]qumolln 3- yl) -acetic aC|d ethyl ester (24 mg) was prepared from
4-cyclopenty s EA0C ) i
isocyanato-acetic acrd ethyl ester (O. 5 mmol) followrng general procedure C. LCMS: m/z 398 [M+1]*.
Example 47: 3@%’ -(3 uoro- propyl)-7-methoxy-1H-pyrimidof5,4-clquinoline-2,4- dione 0O
4-Chloro-8-me e-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) was treated with
3-fluoro-propylaging fallgwing general procedure B to afford 4-(3-
fluoro-propylag )-8 met%oxy quinoline-3-carboxylic acid ethyl ester (262 mg). Thus 5obtained
amino-ester was hytﬂrolyzed to the corresponding acid using general procedure D and then
transforréled intd the corresponding ethylamide (196 mg) following general procedure E. The above
ethylamide (0. 64mr§10 ﬁlsy !f <Cfted te rer% on n;retla%lsc%rﬁgwf%m %eé:cor 5%9 to general
procedure F to furnish 3- T -prop MEthox rimido noline-2,4-dione
(138 mg). LON%WW@SBQEEMIF‘ITH cyclopeniylammo S-methoxy—qumolme -3-carboxylic acr ethyl

ester (0.10 mmol) and 2-butyl isocyanate (0.4 mmol) foltowing general procedure C.

LCMS: m/z 368 [M+1]".

10
Example 39: 1-Cyclopentyl-7-methoxy-3-phenyl-1H-pyrimido[5.4-clquinoline-2,4-dicne

L

N

= 0

=
N

\

1-Cydclopentyl-7-methoxy-3-phenyl-1H-pyrimidof5,4-clquinoline-2,4-dione (29 mg)
was preparad from 4-cyciopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl esfer
15 (0.10 mmol) and phenyl isocyanate (0.4 mmol) following general procedure C. LCMS:
m/z 388 [M+1]".

Example 40: 3-Benzvl~1-cvclopentyl-7-methoxy-1H-pyrimido[5.4-clguinocline-2 4-dione

oo
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10 Example 48:1-Cyclopentvl-7-methoxv-3-methyl-1H-ovrimido[5,4-clouinoline-2,4-dione a O N.-IL
N.-- 1- Cy §%&F g’L - methoxy -3-methyl1-1H-pyrimido[5,4- clqumollr%%ﬁs%l@q}glg}@ mg) was

prepared from 4-cyc opentylamlno -8-methoxy-quinoline-3-carboxylic ac ester 15(0.1 mmol) and
methyl isocyanate (0.5 mmol) following general procedure C. LCMS: m/z 326 [104-1]*. Example 49:
1-Cyclopentv1-3-(3,5-dimethyl-isoxazol-4-v1)-7-methoxv-1H-pyrimidof5,4- clquinoline-2,4-dione 20

1-Cyclopenty1-3-(3;3;gdimey d@% F-Aithdd- mgymé{sw%mﬁr%[é 4-qlRul} .@9%@ -2A-dione (17
mg) was pre ared from A%Oéc oﬁg){e amino- 8 B'E %%:un |n<::- 3- ¢ rbq>(<:ylquja(‘1|1di gl ester (0.1
mmol) and 4- ES&%H?&?S 8&%1 X%H1 0 owclan Neral protedure C. LCMS: m/z
407 [M+1]t. BEWHE 80 Qeﬂ?yblmmﬂ?-?aﬁ&ﬁ@&%@%rﬂ@@ﬁ@@ff%ﬂ”ﬁﬁmﬁ@&% 4-clquinoline-2,4-
dione c)L..% i AbRIM+1]".
5
Example 41: 1-Cyciopentyl-3-ethyi-7-methyl-1H-pyrimidol5.4-clguincline-2.4-dione

A~

4-Chloro-8-methyl-quinoline-3-carboxylic acid ethyl ester (125 mg, 0.5 mmol)
was treated with cyclopentylamine following general procedure B to afford 4-
10 Cyclopentylamino-8-methyl-guinoline-3-carboxylic acid ethyl ester (120 mg). Thus
obtained aming-ester was hydrolyzed to the corresponding acid using general procedure
D and then transformed into the corresponding ethylamide (20 mg) following general
procedure E.
The above ethylamide (0.3 mmol) was subjected to reaction with methyl
15  chioroformate according to general procedure F to furnish 1-cyclopentyl-3-sthyl-7-
methyl-1H-pyrimido[5,4-clquinoline-2,4-dione (10 mg). LCMS: m/z 324 [M+1]".

Exampie 42: 1-Cyciopentyl-3-ethyl-1H-pyrimido[5.4-clauinoline-2.4-dione
O d
N},\NA\

WO
/
N

20 4-Chloro-quinoline-3-carboxylic acid ethyl ester (125 mg, 0.53 mmaol) was treated

with cyciopentylamine following general procedure B to afford 4-Cydlopentylamino-
quinoline-3-carboxylic acid ethyl ester (110 mg). Thus obtained amino-ester was
hydrolyzed to the corresponding acid using general procedure D and then transformed
into the corresponding ethylamide (80 mg) foliowing general procedure E. The above
25  ethylamide {0.28 mmol) was subjected to reaction with methyl chloroformate according
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1-Cyclopenty1-7-methoxy-3-thiophen-3-y1-1H-pyrimido[5,4-c]quinoline-2,4-dione 10(21 mg) was
prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1. mmol) and
3-isocyanato-ﬁ¥%f)¥?gﬂe45(@.5 mmol) following general procedure C. LCM’§W§ 1r.  Example
51: 1-Cyclopentyl1-7-methoxv-3-(4-methyl-thiophen-2-y1)-1H-pyrimidof5.4- 15clquinoline-14-dione o
ON AN 0 1-Cyclopentyl1-7-methoxy-3-(4-methyl-thiophen-2-y1)-1H-pyrimido[5.4-c]quinoline- 2,4-dione
(26 mg) was prepar - % ntylami tl% /~qQuingline-3- ¢ lic acid ethyl ester (0.1
mthol) and Zigﬁ%ar%g%%%g&rﬁgt )? %ﬁ%%%fr?%g(? ég] h@n?o) }(I)%)ul 3@w§°§éﬁ§%%§l§e%%re C.LCMS: m/z
408 [wilt 1H IR Q&dﬁ%#&“}”é[ﬁéﬁ:@ B3H'(s, 1H), 8.32 (s, 1H), 7.80 (d, 1H), 7.63 (t, 1H), 7.28 (d,
1H), 6.89 (s, 1H), 5.05 (p, 1H), 4.10 (s, 3H), 3.02(s, 3H), 2.29 (m, 2H), 2.11-2.19 (m, 4H), 1.25 (m, 2H)
ppm.  Exagplem@as: 3-Ethyl-7-methoxy-1-(4-methoxy-benzyl)-1H-pyrimidol5.4-clguinoline-2,4-
3-Ethyl-g-med?gvérﬁc%(y-l-(&pyrrolidin-l-yl-propyl)-lH-pyrimid015,4-aduino|ine252.4-dione

4-Chloro-8-m Xy-quinoline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol) was treated with
3-pyrrolidin-1-yl-posdpylamine following general procedure B to afford 8-

methoxy-4-(3-pysF
obtained amino+esig
general procedurg C fo furnish 3-ethy1-7-methoxy-1-(3-
pyrrolidin-1-yl-propyl)=-3H-pyrimido[5,4-clquinoline-2,4-dione (19 mg). LCMS: m/z 383 [M+1]t.
10Example 53; C>)<v1-3-ethyl-7-methoxv-1H-pyrimid015.4-clou noline-2.4-dione 0%.

4-Chioro-8-methoxy-guinoline-3-carboxylic acid ethyl ester {250 mg, 0.84 mmol)

was freated with 4-methoxybenzylamine following general procedure B to afford 8-
methoxy-4-{4-methoxy-benzytamino)-quincline-3-carboxylic acid ethyl ester (290 mg).

10 Thus obtained amino-ester was hydrolyzed to the corresponding acid using general
procedure D and then fransformed into the corresponding ethylamide (190 mg) following
general procedure E. The above ethylamide (0.41 mmol) was subjected {o reaction with
methyl chloroformate according to general procedure F to furnish 3-ethyl-7-methoxy-1-
(4-methoxy-benzyl)-1H-pyrimido[5,4-clguincline-2.4-dione (110 mg). LCMS3: m/z 422

15 [M+1].

Example 44: 3-Ethyl-7-methoxy-1H-pyrimido[5.4-clauingline-2,4-dione

A
= o]
g
N

)

J-Ethyl-7-methoxy-1H-pyrimidoib,4-clquinoline-2,4-dione (25 mg) was prepared
20 from 3-ethyl-7-methoxy-1-{4-methoxy-benzyl}-1H-pyrimido[5,4-c]quinoline-2,4-dione (50
ma, 0.11 mmaol) via treatment of trifluorcacetic acid in DCM {1 mL). LCMS: m/z 272
(M+1]".
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4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol) was treated with
cyclohexylamj general procedure B to afford 4-

cyclohexylam%g %)lg]?e\é/t g%)%xy -quinoline-3-carboxylic acid ethyl ester (286%%%515%' O?Jjgsi%lgbtamed
amino-ester (33 mg, 0.1 mmol) was subjected to reaction with ethyl isocyanate according to general
procedure C to furnish

3-ethyl-7-mei lifdins Tnall - afat GirdipRe @S mg). LCMS:
m/z 354 [mi- |(¥ 1H NMR (400 MHz, CDCI3): 9.5 (s 1H), 7.58 (m, 1H), 7. 50 (m, 1H), 7.41 (m, 1H),
7.24 (m, 1H)-$% 7.14 (m, 2H), 6.48 (m, 1H), 4.92(m, 1H), 4.08(s, 3H), 2.46(m, 2H), 1.64-1.92(m,
205H), 1.42 ( 1.28 (m, 1H) ppm. Example 54:

1- Cyclopentym hobky- 3.:@ tolyl-1H-pvrimido15,4-clquinoline-2,4-dione

1-Cyclopenty1-7-met oxy 13-m- toly1-1H-pyrimido[5,4-c]quinoline-24-dione (29 mg) was prepared from
4-cyclopentyla thexy-quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and
1-isocyanato-3- enzene (0.5 mmol) following general procedure 5C. LCMS: m/z 402 [M+1]*.
11-1 NMR (4OOM z, CDCI3): 6 9.46(s, 1H), 7.77 (d, 1H), 7.53 (t, 1H), 7.46 (d, 1H), 7.32 (s, 1H), 7.16
(d, 1H), 7.14 (d, 1H) 6.83 (d, 1H),5.06 (p, 1H), 4.12 (s, 3H), 2.41 (m, 2H), 2.32 (s, 3H), 1.98 (m, 4H),
1.32 (m, 2H) ppm. Exaimpl8-BBihoxy-guinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)
1-Cyclopentydad zr@&&laqma-mé@lwcgdm@ywmmtn@mﬂ@gaaalm@raeéddi@rmb@fmd 8-

1-Cyclopenty1- ? me % 9*}0%?] f%; n;gbg[%lfr}] C-L%A”&'ﬁ}ﬁ %tﬁd i %r?] g@)rx\égs prepared from

4- cyclopentyfgm|n3'8 ox - umo ic acid ethyl ester
UENg 8RS m/z 402 [M+1 y. 1H

1- |socyanat07@%@'ﬂ‘ﬁ}'l‘%’e?{2l§-‘ﬁ@’Eﬁ*@“ﬁﬁﬁéﬁﬁ%’%%ﬂ&‘@@ﬁé‘i”é‘?%ﬁ%aﬂ
NMR (400MHmeeie] B)ardi $h40 snsdbiinat 840 thelddiyeFneadirgy( etk mhinizyvddg(m, 1H), 7.32
(mOI 11H2) 7. 248539%503&%'51#% ad33c(BindEbhide 10 .63, BRI W dSs(iBiedbl) 12rd:A(8n 3k, 2.08 (M, 4H),
an m P ) -~ a4
o Ciord s TR S amn s asrdarsoan o e oy

{4~ methyl cyclohexyl)-TH-pyrimidof5.4-¢clquinoline-2,4- dione (22 mg). LCMS my/z 368

M+1T".

Example 46: (1-Cyclopentyi-7-mathoxy-2.4-dioxo-1.4-dihydro-2H-pyrimido[5.4-

15 cliquinolin-3-yl)-acetic acid ethyl ester

(1-Cyclopentyi-7-methoxy-2,4-dioxo-1, 4-dihydro-2H-pyrimido{5,4-¢]guinoiin-3-
yii-acetic acid ethyl ester (24 mg) was prepared from 4-cyclopentylamino-8-methoxy-
20 quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and isocyanato-acetic acid ethyl ester
(0.5 mmol) following general procedure C. LCMS: my/z 388 [M+1]".

Example 47: 3-Ethyvl-1-{3-fluoro-propvl-7-methoxy-1H-pyrimido[5.4-clquinoline-2.4-

dione
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0 20.. 4,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 84 mmol) was
treated with 4-fluoro-butylamine following general procedure B to afford 7-
chloro-4-(4-flu‘g%ﬂ§ﬁf§/‘fé in0)-8-methoxy-quinoline-3-carboxylic acid etﬁﬁ%‘é%ﬂrowﬁﬁr%g). Thus
obtained amino-ester was hydrolyzed to the corresponding acid using 5general procedure D and then
transformed into the corresponding ethylamide (175mg) following general procedure E. The above
ethylamide (0.52 mmol) was sybjected to reaction with methyl chloroformate according to general
procedure F to furnish L
8-chloro3-ethy1-1-(4-fludro-
m/z 380 [M+1]t. 10 Ex "o

1-Butv1-3-ethyl-9-fluor oxy-1H-pyrimidof5,4-clquinoline-2,4-dione N1 N
4-Chloro-6-fluoro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.88 mmol) was treated
with butylamine followifig general procedure B to afford 4-
15butylamino-6-fluargriorsethemegrinolinaeBecarbenyti cacietaikesEmo (@8 0mg)nmbius obtained

amino-ester yas Aydrelyzed 1o de,coresnanding AS IS HSIDg,SEBRIA) BIocRde.2.and then
transformed into the corresponding ethylamide (170m follqwm&lgener I%roce %%E. The above
C

ethylamide (GCFErFIRGANITLS SISBARE IS AR HTR R BT TR SFStoRalR%c g to general
procedure F thfiraiserinbesia-gasthydrdyikibiolie CORRIITEINE BHIENA RSB A RERsafGtine-2,4-dione
(105 mg). LCM@idnnan 34l inamgiedsBonding ethylamide (196 mg) following general
1-Butv1-9-chjQro- 3ol et B sk &) cloy efingsd & JIRRGn with methy!
chioroformate according to general procedure F to furnish 3-ethyl-1-(3-fluoro-propyi}-7-
methoxy-1H-pyrimido[5,4-¢lquinoline-2,4-dione (138 mg). LCMS: m/z 332 [M+1]".

f;-\methoxy-lH-pyrimido[S,4-c]quino|ine-Z4-dione (117 mg). LCMS:

10
Example 48:1-Cvclopentvl-7-methoxy-3-methyl-1H-pvrimido[5.4-clauinoline-2,4-dione

Qi

0

-
N

SN

1-Cyclopentyl-7-methoxy-3-methyl-1H-pyrimido{5,4-clquinoline-2,4-dione (18 mg)
was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethy! ester
15  {0.1 mmol} and methyl isocyanate (0.5 mmol) foliowing general procedure C. LCMS:
m/z 326 [M+1]".

Example 48: 1-Cvclopentyl-3-(3.5-dimethyl-isoxazol-4-v)-7-methoxy-1H-pyrimidof5.4-
clguinoline-2.4-dione

o\,mﬁ

= o]
-

N
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4.6-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250mg, 0.84 25mmol) was treated with
butylamine following general procedure B to afford 4-butylamino-

6-chloro-8-methd %‘iﬁl &fine-3- -carboxylic acid ethyl ester (230mg). This SBEined amino-ester was
hydrolyzed to the correspondlng acid using general procedure D and then transformed into the
corresponding ethylamide (155mg) following general procedure E. The above ethylamide (155mg,

0.45 mmol) was subj reaction, rof eneral procedure F to
furnish 1-butyl-9- ch?o?gsg%é%y - ngé& }Qﬁ)g){ﬂﬁlggm%ﬁgﬁ [g ﬁ@(ﬂ%glr?ghne%gﬁe (87 mg). LCMS: m/z

362 [M+1]*. @Péi’ﬂﬂl@%ég'@ﬁlb%r?ﬁbWIpIeP@rﬁﬁngﬁJWi’fP/eW&W 1'pFE‘§?ﬁ¥n|dol5 4-clquinoline2
4-dione  10wiGDichtorth@ykrethidefyLestelitei3roenbany Heissithetvy Sstione®80mg, 0.836 mmol) was
treated with 4sHuarabyIaming) lellowinggensraleeacrdure Bve: alfprdBivi+1] .

Chloro- 45(4 -fluoro-butylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (185 mg). Thus
obtained amino-ester was hydrolyzed to the correspondm acid using eneral 15rocedure D and then
- transformed Frte ' G-t SRiile i ets CrT

ethylamide (xﬂm}mg 0.28 mmol) was subjected to reaction Wlth methyl chloroformate accordlng to
general procedure F rnigh 9-chloro-
3-ethyl-1-(4-fluoro-b -7-,dh\etb@ﬁlH-pyrimido[5,4-chuino|ine-2,4-dione (54 mg). LCMS: m/z 380
[M-F1f. 20 Example 60: 1-Butyl-8-chloro-3-ethyl-7-methoxv-1H-pyrimido15,4-c]quinoline-2,4-dione 0

1-Cyclopentyl-7-methoxy-3-thiophen-3-yi-1H-pyrimido[5,4-c|quinoline-2,4-dione
10 (21 mg) was prepared from 4-cyclopentylamino-8-methoxy-guinoline-3-carboxylic acid
ethyl ester (0.1. mmol) and 3-isocyanato-thiophene (0.5 mmol) following general
procedure C. LCMS: my/z 394 [M+1]".

Example 51: 1-Cvclopentyl-7-methoxy-3-(4-methvi-thiophen-2-yI-1H-pyrimido]5.4-
15 clguinoline-2.4-dione

O\Ju\"%

1-Cyciopentyl-7-methoxy-3-(4-methyl-thiophen-2-yi)- 1H-pyrimido[5.4-clquinoline-
2,4-dione (26 mg} was prepared from 4-cyclopentylamino-8-methoxy-guinoling-3-
carboxylic acid ethyl ester (0.1 mmal) and 2-isocyanato-4-methyl-thiophene (0.5 mmol)
20 following general procedure C. LCMS: m/z 408 [M+1]". "H NMR (400 MHz, CDCls): &
0.44 (s, 1H), 8.32 (s, 1H), 7.80 (d, 1H), 7.63 (t, 1H), 7.28 (d, 1H), 6.89 (s, 1H), 5.05 {p,
1H), 4.10 (s, 3H), 3.02 (s, 3H). 2.28 {m, 2H), 2.11-2.18 (m, 4H), 1.25 (m, 2H) ppm.

Exampie §2: 3-Fthyl-7-methoxy-1-{3-pyrrolidin-1-vl-propyt}-1H-pyrimido[5,4-clguinoline-
25  2.4-dione
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4,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250mg, 0.84 mmol) was treated with
butylamine following general procedure B to afford 7-chloro-4-

25butylam|no‘§ %‘%{%giyzaumohne 3-carboxylic acid ethyl ester (210 mg) CTI‘H%%’U(%G Aed amino-ester
was hydrolyzed to the corresponding acid using general procedure D and then transformed into the
corresponding ethylamide (125 mg) following general procedure E. The above ethylamide (0.37 mmol)
was subjected to reaction with methyl chloroformate according to general procedure F to furnish
8-chloro-3-ethyl- 1pu\tﬂ\ ﬁj\etr}(ky 1H-pyrimido[5,4-c]quinoline-2,4-dione (75 mg). LCMS: rn/z 380
[M+1y. Example §1.:
3-Ethvi-9-fluoro=1-(4-fiaercsh d) 7 methoxv 1H- pyr|m|d0f5 4-c1cluinoline2.4-dione 0
104-Chloro-6-fluoro \ethe
treated with 4-fluoro-hj tylamlne followmg general procedure B to afford
6-fluoro-4-(4-fluoro-butylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester (175 mg). Thus
obtained amino-esteonasmBydettykedundhe-carsespanrding aeid asenpeenrgral preaegiure D and then
transformed {pig #%St&&’%?@%?} Bigie '%FB&R}%&E’I% %%Jﬂéoé(%]ﬁﬁﬁﬁr%&ﬁl@' PI9GRAY"E E. The above

ethylamide (95 m was su ected to reaction wi oroformate5 according to

general procm@(ﬁd:ﬁﬂW@h i é’tﬁﬁr sylamino)-quincline-3-carboxylic dcid ethyl ester (3
fluoro-1-@-flueeb-Huty Hbaivestaoie-eiep(#imd o), aetejuivrsisidiocpdio racionmi) ABMS: m/z 364
[M+1]. 20Exasapleats acEiayghd4efoererbedylye onethorn 2tpyrimisathedafsuinoline-Z4-dione FN1

N _4-Chioro SsmeiheyAning:Sseama i AGi AL 8sien 2509, GRS Mpohyvas treated with

4-fluoro- buty amlne following general procedure B to afford 4-(4-fluoro-

butylamlno)- - hoxy qguinoline-3-carboxylic acid ethyl ester (244 mg). Thus obtained 25amino-ester
was hydrolyzed to the corresponding acid using general procedure D and
10 i

4-Chloro-8-methoxy-quinocling-3-carboxylic acid ethyl ester {266 mg, 1.0 mmol)
was treated with cyclohexylamine following general procedure B to afford 4-
cycichexylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (286 mg). Thus
15  obtained amino-ester (33 mg, 0.1 mmol) was subjected to reaction with ethyl isocyanate
| according to general procedure C to furnish 3-ethyi-7-methoxy-1-(3-pyrrolidin-1-yi-
propyl)-1H-pyrimido[5,4-clquinoline-2,4-dione (15 mg). LCMS: m/z 354 [M+1]"."H NMR
(400 MHz, CDClg): 8 9.58 (s, 1H), 7.58 {m, 1H)}, 7.50 (m, 1H), 7.41 {m, 1H), 7.24 {m, 1H),
7.06-7.14 {m, 2H), 6.48 (m, 1H), 4.92 (m, 1H), 4.08 (s, 3H), 2.46 (m, 2H), 1.64-1.92 (m,
20 5H), 1.42 (m, 2H), 1.28 (m, 1H) ppm.

Example 54: 1-Cvclopentyl-7-methoxy-3-m-tolyl-1H-pyrimido[5.4-clquinoline-2.4-dione
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then transformed into the corresponding ethylamide (150 mg) following general procedure E. The
above ethylamide 01#54@%, 0.45 mmol) was subjected to reaction with rgg%l)é{éz%%%%%mate according
to general pro‘é/é)dzure(f? % Furnish
3-ethy1-1-(4-fluorobutyl)-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (95 mg). LCMS: m/z 346
[M+11+. 5 Example 63: 1-Cyclopenty1-3-(4-fluoro-3-methyl-pheny1)-7-methoxy-1H-pyrimidor5.4-
clquinoline-2,4-dione 1-Cyclopenty1-3-(4-fluoro-3-methyl-phenyl)-7-methoxy-1H-pyrimido[5,4-
lociquinoline-m (2 ) was prepared from 4-cyclopentylamino-8-methoxy-

guinoline-3-ca i i ester (0.1 mmol) and 1-fluoro-4-isocyanato-2-methylbenzene (0.5
mmol) following-geriera 5ocedure C.LCMS: m/z 420 [M+1].  Example 64:

1-Cyclopentv -flyoro-4-methvl-phenv1)-7-methoxv-1H-pyrimido15,4- 15clquinoline-2,4-dione
1-Cyclopenty1-3-(3*luoro-4-methyl-phenyl1)-7-methoxy-1H-pyrimido[5,4- c]quinoline-2,4-dione (28
mg) was prepared from 4-cyclopentylamino-8-methoxyquinoline-3-carboxylic acid ethyl ester (0.1
mmol) and 1-fluoro-5-ijsqcyanato-2-methyl- 20benzene (0 mol). followi eneral procedure C.
LCMS: miz 420 [Mfi?l’w%é/gm%%%% :iﬁﬁégff)%%%%\éi?%m‘gés{%%{ﬁ%;@?!ng%](%v-B é%vﬁgﬁH-pvrimido[SA-
clquinoline-2 #agiRiRRa el TP P09 R PEP TP Sy 0B iige-3-carboxylic acid ethyl ester
1-Cyclopentyd- 7+meth axy-Bi3metho3yrpihgynzdid- (y5imicka | Soles]au iepkens 2 pbedione (32 mg) was
preparedsfror 4-eyplopeNRMING-SaGHRONEEUMNOIEI: By CasmMIq @fiﬂﬁtgy,lﬁaterd@-l mmol) and
1-isocyanato-3-methoxy-benzene gs).S mmogfollowing‘ S?eneral procedure C, Igél :rn/z 418 [M+1]*.
1H NMR (406NiFz/ ¢DE1 8’865 dMH) &6 [U: 11 (.62 THY" 7243818, 730 (d, 1H), 6.82
(dd, 1H), 6.60-(&, ($HF1628! (6). BH), B3346p31H), 2B 1T($HBH) 33 (BO@13MN-2.40 (m, 2H), 2.04-2.20 (m,
4H), 1.24(m, 2H) ppm. :

Example 55: 1-Cyclopentyl-7-methoxy-3-p-tolyl-1H-pyrimidof5. 4-clguinoline-2.4-dione
QLT
N/U\N
== o]

=
N

1-Cyclopentyl-7-methoxy-3-p-tolyl-1H-pyrimido[5,4-clquinoline-2.4-dione (26 mg)
was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyi ester
(0.1 mmol) and 1-isocyanato-4-methyl-benzene {0.5 mmol) foltowing general procedure
C. LCMS: m/z 402 [M+11". "H NMR (400MHz, CDCl3): 8 9.48 (s, 1H), 7.84 (d, 1H), 7.61
15 (t, 1H), 7.38 (m,1H), 7.34 (m, 1H), 7.32 (m, 1H), 7.24 (d, 1H), 7.08 (d, 1H), 5.03 (p, 1H),
4.16 (s, 3H), 2.43 (m, 2H), 2.29 (s, 3H), 2.08 {m, 4H), and 1.24 (m, 2H) ppm.

Example 56: 8-Chloro-3-ethyl-1-(4-fluoro-butyl-7-methoxy-1H-pyrimidol5.4-clguinoline-

2.4-dione
0
F\/\/A‘ NJJ\N/\
= o]
o
cl N
s}
20 g
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10Example 66: 1-Cyclopentyl1-3-(3-fluoro-pheny1)-7-methoxy-1H-pyrimidof5,4-clquinoline- 2.4-dione
1-Cyclopenty1-3-(3-fluoro-phenyl)-7-methoxy-1 H-pyrimido[5,4-c]ou di S prepared
from 4- cycloperﬂéf)amlno : -methoxy-quinoline-3-carboxylic 15 acid ethy?gg é%zeépig)r%}mgol) and
1-fluoro-3-isocyanato-benzene (0.5 mmol) following general procedure C. LCMS: m/z 406
[m+1]t.11-1INMR (400 MHz, CDCI3): 8 9.45 (s, 1H), 7.84(d, 1H), 7.62 (d, 1H), 7.51 (t, 1H), 7.20 (m,
mg Z %2 Em ;E) Z%%gg%loé@'@néﬂé’ngq&mmé 08 4Bt ohid 2tk bk (st £H), 2.06-2.18 (m,
m ppm xa
1-Cyclopenty" }Mvﬁﬁ’f L?@FS%‘%‘{H&MH&MW%@{W&P@ PEORAIREE14 %2 8 &iRi8ITne-2,4-dione

1-CyclopentydhiggA-Hiffivoromieasipptiengthpa-mistbineySisacpyrifiside bty cigiginoline-2,4-dione (19
mg) was prepas@ddy.omud-shisiepcaiiareig-Sa8iethoxyguinalisec-apdakiscacidieihyl ester (0.1

mmol) and 1-glikuar e ARy EIoRENFR R Sor gl dg Iayianaeogal gyrocedure C.
LCMS: m/z 4 4[M+1]* Example 6

1-Cyclopent/?! ?W%W?(ﬂcﬁ?ﬂ[?ogom&ﬂ%% SRS Hor oA MMEY 13 S BIEifSdfne-2,4-dione 0.,
101-Cycloperagdiqn migtinestyyBelipefitoeraethioing gheangtdl preppipieride [Braiske fyeistine-2,4-dione (24
mg) was prepasedifraandosyslapentylaminotB-patioxpqunalinerecarhmndic acidggthyl ester (0.1
mmol) and 14ispryanatasd Mﬂﬂoromethoxybenzene (0.5 mmol) following general procedure C. LCMS:
m/z 472 []M41 It 15Example 69: 1-Cyclopentyl-7-methoxy-3-(2-trifluoromethyl-pheny1)-1H-pyrimidof
5,4-

Example 57: 1-Butyl-3-ethyl-9-fluoro-7-methoxy-1H-pyrimido[5.4-clauinoline-2 4-dione

4-Chioro-6-fluoro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (250 mg,

0.88 mmol) was treated with butylamine following general procedure B to afford 4-

15 butylamino-8-fluoro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (282 mg). Thus
obtained amino-ester was hydrolyzed {o the corresponding acid using general procedure
D and then transformed into the corresponding ethylamide (170mg) following genearal
procedure E. The above ethyltamide {0.170 mmal) was subjected to reaction with methyl
chloroformate according to general procedure F to furnish 1-butyl-3-ethyi-8-fluoro-7-

20 methoxy-1H-pyrimido{5,4-clquinoline-2,4-dione (105 mg). LCMS: m/z 346 [M+1]".

Example 58: 1-Butyi-9-chioro-3-sethyl-7-methaoxy-1H-pyrimido[5.4-clauinoline-2, 4-dione

4,6-Dichloro-8-methaxy-quinoline-3-carboxylic acid ethyl ester (250mg, 0.84
25  mmol) was treated with butylamine following general procedure B to afford 4-butylamino-

71



clquinoline-2A-dione 0 N N 1-Cyclopenty1-7-methoxy-3-(2-trifluoromethyl-pheny1)-1H-pyrimido[5,4-
c]quinoline-2, Q‘vgé@ @élz g) was prepared from 4-cyclopentylamino-8- Qg%%&g{hqgne-s-carboxylic
acid ethyl ester mmol) and 1-isocyanato-2-trifluoromethylbenzene (0.5 mmol) following general
procedure C. LCMS: m/z 456 [M-F1J. 5 Example 70:
1-Cyclopentv1-7-methoxy-3-(5-methy1-2-trifluoromethyl-furan-3-v1)-1Hpyrimidof5,4-clauinoline-2,4-di
One 0--. 1- Qs\l&h@&p@@%tﬁo%bm&wn@dém%yéa%ﬁr&m&E@@{Mﬂéﬁamﬁswaméa

10pyrimido[5,4- cl)quollne E ﬁc ion %2?1 Wasﬂ Ir?t-%faacrI %Sf{om 4- C%Floge L}E/ga ng- -8-
methoxy- qU|ﬁ81|nee§ %{a‘?'ba%xff ¢ é/ &S ?8 5508 ana O- yl1l-2-
trlfluoromethﬁrﬁmF’é’t’l‘?%@@?ﬁﬂﬁ&}%ﬁ@ﬂﬁﬁ@%@ﬂ%%ﬁ Fé@ Wavieper A clo) [M+1]t Example
71:1-Cyclopentgiddretiioxybd«Seth@tnybib enzy ), DHfpyrimidess g:giguiholredb2 4itione
1-CyclopentylefmaiBRsld m@&wg@wgkwd@wmmmwwg@%@% gl.ion e (18 mg) was

prepared from élicyT _ent mino- (#1 ox%ogln%%(go \ﬁ yl& id e} EJ‘?F (0.1 mmol) and

1- |socyanatom é‘thyl enze mmo ng ener proce LCMS m/z 416
[M+1r. Example 72: 3-(3-Chloro- phenyl) -7-methoxy-1-(4-methyl-cyclohexyl)-1H-pyrimidot5,4-
cleuinoline-2 gghoines9; 9-Chioro-3-ethyi-1-(4-fluoro-butvl)-7-methoxy-1H-pyrimido[5,4-clquinoline-

2.4-dione
o
Ci N 5
P
N
(o]
10 ~

4,6~Déch!oro-8-methoxy—quinoiiné-a—carboxylic acid ethyl ester (250mg, 0.836
mmol) was treated with 4-fluorobutylamine following general procedure B to afford 6-
Chloro-4-(4-fluoro-butylamino)-8-methoxy-quinoline-3-carboxylic acid ethyl ester {185
mg). Thus obtained amino-ester was hydrolyzed to the corresponding acid using general
15 procedure D and then transformed into the corresponding ethytamide (105 mg) following
general procedure E. The above ethylamide (100 mg, 0.28 mmol) was subjected to
reaction with methyt chloroformate according to generat procedure F 1o furnish 9-chicro-
3-gthyl-1-{4-fluoro-butyl)-7-methoxy-1H-pyrimido{5,4-c]quincline-2,4-dione (54 mg).
LCMS: m/z 380 [M+1]".
20
Example 60: 1-Butyl-8-chloro-3-ethyi-7-methoxy-1H-pyrimido[5.4-clquinoline-2. 4-diche

Ci N

4,7-Dichloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250mg, 0.84
mmol) was treated with butylamine foliowing general procedure B to afford 7-chloro-4-
25  butylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (210 mg). Thus obtained
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3-(3-Chloro-phen %}7 methoxy 1-(4-methyl-cyclohexyl)-1H-pyrimido[5,4- ci umollne 2 4 dione (115
mg) was prepgjrgg PO B4 methoxy-4-(4-methylcyclohexylamino)- gumollng-% A8 xﬁlc acid ethyl ester
(150 mg, 044 mmol) and 1- 5chloro-3-isocyanato-benzene (0.66 mmol) foIIowmg general procedure C.
LCMS: m/z 450 [M+1]t. Example 73: 3- 3-Woro- lien | -1- do eM-1H- dmido 5 4-c uinoline- 2 4-dione

oclo 3 Sﬁq%@lﬁ%@r Raeny. Jy‘?é’oc 8%&%%&%%’%85&@15& Ré{ BE‘H&Q[@%&&%@L{H& -2,4- dione (55

mg) was prepared from 4-cy c n lamino-8-methoxy-guinoline-3-carboxylic acid ethyl ester (0.48

mmol) and 1%[“1%%’-‘%@5’8%‘;/% ﬁ@ﬁ?%?@%ﬁtwﬁ‘i‘aﬁeﬁFO?NWéfalmfﬁﬁlgﬁPﬁﬁ%dure C.LCMS: m/z 422
[M+1]-. 15 Exampler? £ ThE polypetyvib:Bid8(8-3imethlyvphevhipcBhiethasicrl Mitpwatidb 15.4-
diguinoline-2 4eligBrnaty\VWe20R3/RAARSP 6BESRAO B/AILBIA 8-chioro-3-ethyi-1-butyl-7-

5 methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (75 mg). LCMS: m/z 380 [M+1]".

Example 81: 3-Ethyl-8-fluoro-1-(4-fluoro-buty)-7-methoxy-1H-pyrimidof5.4-clguinoling-
2.4-dione

10 4-Chloro-6-fluoro-8-methoxy-guinoling-3-carboxylic acid ethyl ester (250 mg,
0.88 mmol) was treated with 4-fluoro-butylamine following general procedure B to afford
g-fluoro-4-(4-fluore-butylamino-8-methoxy-quinoline-3-carboxylic acid ethyi ester (175
mg). Thus obtained aminc-ester was hydrolyzed to the corresponding acid using general
procedure D and then transformed info the corresponding ethylamide (95 mqg) following

15  general procedure . The above ethylamide (95 mg, G.28 mmol) was subjected to
reaction with methyl chloroformate according fo general procedure F to furnish 3-ethyl-8-
fluoro-1-{4-fluoro-buty!)-7-methoxy-1H-pyrimido[5,4-clauinoline-2.4-dione (52 mg).
LCMS: m/z 364 [M+17".

20 Example 62: 3-Ethyl-1-(4-fluorc-buty}-7-methoxy-1H-pyrimido[5.4-clguinoline-2.4-dione

Q
F\/\/\N)LN/\
= 0
o
N
e

4-Chioro-8-methoxy-quinoline-3-carboxylic acid ethyl ester {250 mg, 0.94 mmol)
was freated with 4-fluoro-butylamine foliowing general procedure B to afford 4-(4-fluoro-
butylamino -8-methoxy-quinoline-3-carboxylic acid ethy! ester (244 mg). Thus obtained

25  amino-ester was hydrolyzed o the corresponding acid using general procedure D and
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1-Cyclopenty1-3-(3,5-dimethyl-pheny1)-7-methoxy-1H-pyrimido[5,4-c]quinoline2,4-dione (33 mg) was
prepared from 4-cyclopentylamino-8-methoxy-quinoline-3- carboxylic acid_ ethyl e§ter 0.32 mmol) and
1-isocyanato-§v,g- | %?ﬁ%ﬁbenzene (0.48 mmol) following general procep(fl}r[g YPEMS miz 416
[M+1y. 5 Example 75: 1-CycloPentyl-3-(3-ethyl-phenyl)-7-methoxy-
H-pyrimido[5,4-c]quinoline2,4-dione

1-Cyclopentyed-{3 iy \FR) 25l MBI 6 %Al g Ocione (89 mg) was

prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0. 32 mmol) and
1-ethyl-3-iso&) %% gﬁiﬁ%‘."& 16 [M+1y.

NPEFES AEHANSS 16 o CGEHAPAT hreE SRS e 1o
Example 76: e@ytitserityhde (@ direthgtptenydjetundtioiyotd potwtitiorsdore-
15clquinolinengidydianghoxy-1H-pyrimido[5,4-clquinoline-2,4-dione (95 mg). LCMS: m/z 346 [M+1]".
1-Cyclopenty1-3-(2,3-dimethyl-pheny1)-7-methoxy-1H-pyrimido[5,4-c]quinoline- 2,4-dione (22 mg) was
prepared from 4-cyclopentylamino-8-methoxy-quinoline-3- carboxylic acid ethyl ester (0.32 mmol) and
: E ’ 1 B0l b ,“"‘ Siat = Rera) 1 oceutte : CMS: m/z 416
[M-1-1]t. Ex mdlize-E-Lgcspentyl-3-(2,5-dimethyl-pheny1)-7-methoxy-1H-pyrimido115.4-.

clouinoline-2,4-dione F

1-Cyclopenty 2,5;@mhenyl)-?-methoxy-lH-pyrimido[5,4-chuino|ine2,4-dione (46 mg) was
prepared from 4-cyelopantyfdmimo-8-methoxy-quinoline-3- carboxylic acid ethyl ester (0.32 mmol) and
1-isocyanato- dimetiylsbenzene (0.48 5mmol) following general procedure C. LCMS: m/z 416

[M+1]*. Exam8:,

7-Methoxy-1-(4mefiwl-cyclohexyl)-3-m-tolv1-1H-pyrimido15.4-clquinoline2.4-dione

O

1-Cyclopentyl-3-(4-fluoro-3-methyl-phenyl)-7-methoxy-1H-pyrimido[5,4-
10 cjouinoline-2,4-dione (25 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-fluoro-4-isocyanato-2-methyl-
benzene (0.5 mmol) following general procedure C. LCMS: m/z 420 [M+17".

Example 64: 1-Cyclopentyl-3-{3-flucro-4-methvi-phenyl)-7-methoxy-1H-pyrimido[5.4-
15 clguinoline-2 4-dione

Qi

= o
e

N

1-Cyclopentyl-3-(3-fluoro-4-methyl-phenyi}-7-methoxy-1H-pyrimido[5,4-
clguinoline-2,4-dione (28 mg) was prepared from 4-cyclopentylamino-B-methoxy-
quinoline-3-carboxylic acid ethy! ester (0.1 mmol) and 1-fluoro-5-isocyanato-2-methylk-

+

20  benzene (0.5 mmal) following general procedure C. LCMS: m/z 420 [M+1]

Example 65: 1-Cyclopentyl-7-methoxy-3-(3-methoxy-phenyl}-1H-pyrimido[5.4-

¢lguinoline-2,4-dione
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107-Methoxy-1-(4-methyl-cyclohexyl)-3-m-toly1-1H-pyrimido[5,4-c]quinoline-2,4- dione (135 mg) was
prepared from 8-ma%thooi<5y-4-(4-methy|-cyc|ohexylamino)-quinoline-3- caeroT%gzcﬁdac/‘(i)glgt{hyl ester (0.29
mmol) and 1-igvo%f/arglﬁlt’o-?-methyl-benzene (0.44 mmol) following generanroce Ure 'C, LCMS: m/z
430 [M+it. 15Example 79: 1-Cyclopentv1-7-methoxv-3-(3-nitro-phenvl)-1H-pvrimido(5.4-clqu noline-
2,4-dione 1-Cyclopenty1-7-methoxy-3-(3-nitro-phenyl)-1H-pyrimido[5,4-cjquinoline-2,4- dione
(19 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1
mmol) and l-i@g: 0-3 b-benzene (0.5 mmol) following general procedure C. LCMS: m/z 433
[M+1]*. Examp IsGyChepentyl-7-methoxv-3-(3-trifluoromethvl-phenyl)-1H-pyrimido15.4-
clouinoline-2,4-di cIopéntyl-?-methoxy-3-(3-trif|uoromethyl-phenyl)-lH-pyrimido[5,4-
c]quinoline-2,ne/27 mg) was prepared from 4-cyclopentylamino-8-methoxyquinoline-3-carboxylic
acid ethyl ester0.INmmol) and 1-isocyanato-3-nitro-benzene (0.5 10mmol) following general
procedure C. LEMS: m/z 456 [M+1]+. Example 81:

1-Cyclopenty1-3-(3 el e, T pepa oL 45 Siannglngid done NN

dione {32 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoiine-3-carboxylic

acid ethyl ester (0.1 mmol) and 1-isocyanato-3-methoxy-benzene (0.5 mmol} following

5  general procedure C. LCMS: m/z 418 [M+1]". "H NMR {400 MHz, CDCls): 5 9.50 {s,
1H), 7.86 (d, 1H), 7.64 (f, 1H), 7.44 (1, 1H), 7.30 (d, 1H), 8.82 (dd, 1H), 6.80 {d, 1H), 6.28
(s, 1H), 5.04 {p, 1H), 4.17 {8, 3H), 3.80 (5, 3H), 2.40 (m, 2H), 2.04-2.2C {m, 4H}, 1.24 {m,
Z2H) ppm.

10  Exampie 88: 1-Cyclopentyl-3-{3-fluorg-pheny-7-methoxy-1H-pyrimido[5.4-clguinoline-

2. 4-dione
O3 L
N)LN F
= e}
o~
N
O\

1-Cyclopentyl-3-(3-fluoro-phenyl)-7-methoxy-1H-pyrimido[5,4-c]lquincline-2,4-
dione (23 mg) was prepared from 4-cyclopeniylamino-8-methoxy-quinoline-3-carboxyiic
15 acid ethyl ester (0.1 mmol) and 1-fluoro-3-isocyanato-benzene (0.5 mmol) following
general procedure C. LCMS: m/z 406 [M+17". 'H NMR (400 MMz, CDCls): & 9.45 (s,
1H), 7.84 (d, 1H), 7.62 (d, 1H), 7.51 {t, 1H), 7.20 (m, 1H), 7.18 (m, 1H), 7.12 (m, 1H),
7.09 (s, 1H), 5.06 (p, 1H), 4.15 (s, 3H), 2.42 {m, 2H}, 2.08-2.18 (m, 4H). 1.26 (m, 2H)
ppm.
20
Exampie 67: 1~Cvclooentvi-3-(4~difiuoromethoxv—bhenvi)—?-methoxv—1 H-pyrimidois 4-

¢lguinoline-2.4-dione
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ON. 151-Cyclopenty1-3-(3,4-dimethyl-pheny1)-7-methoxy-1H-pyrimido[5,4-c]quinoline- 24-dione (106
mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3- car li [ | ester (0.32
mmol) and 1-i‘g(§:§}}§??§4os-%§,4-dimethyl-benzene (0.48 mmol) following g?r?ér@%%&%gg}g C.LCMS: m/z
416 [MI-1]t. 20Example 82: 1-Cyclopentv1-7-methoxy-3-0-tolvl-1H-mrimido15,4-clouinoline-2,4-dione
1-Cyclopentyl1-7-methoxy-3-o0-toly1l-1H-pyrimido[5,4-c]quinoline-2,4-dione (24 mg) was prepared from
4-cyclopentylamino-8-methoxy-qugoline-3-carboxylic acid ethyl ester (0.1 mmol) and
1-isocyanato-z-methyl-benzene\@.5 mmol) following general procedure 5 C. LCMS: m/z 402 [M+11t.
Example 83: 1/Bytyl-/-m -3-m-toly1-1H-pvidol15,4-clquinoline-2.4-dione

1-Butyl-7-me -3 H-pyrimido[5,4-c]quinoline-2.4-dione (17 mg) was 10prepared from
4-butylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and _
1-isocyanato- thyf-beAzene (0.5 mmol) following general procedure C. LCMS: m/z 390 [m+iy.
Example 84: 7611,31dioxol-5-y1-1-cyclopentyl-7-methoxy-1H-pyrimidof5,4-
15clouinoline-2,4-dione :
3-Benzo[1,3]clioxo1-5-y1-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4- dione (33 mg)
was prepared from 4@pdoprivtjtéhdiiecsmnastnxpbgimolimeBossboryiitideidt €thyl ester (0.1 mmol)
and 5-isocyappimberznildaledoxoled aspraphrdaliam agyiogengemtipsasediiext. LCMS: m/z 432

[m-+iy. guinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-diflucromethoxy-4-isocyanato-

5 benzene (0.5 mmol) following general procedure C. LCMS: m/z 454 [M+1]".

Exampie 68: 1-Cvclopentyl-7-methoxy-3-(4-trifluoromethoxy-phenyl)-1H-pyrimido[5.4-

clauincline-2.4-dione

F

F—(‘)——F
a3y

R o
s
N
10 1-Cyclopentyl-7-methoxy-3-(4-rifluoromethoxy-phenyl)-1H-pyrimidof 5,4~
clquinoline-2,4-dione (24 mg) was prepared from 4-cyciopentylamino-8-methoxy-

quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-isocyanato-4-trifiuoromethoxy-
benzene (0.5 mmol) following general procedure C. LCMS: m/z 472 [M+17".

i5 Example 89: 1-Cvclopentyl-7-methoxy-3-(2-triflucromethyl-phenyl-1H-pyrimido]5.4-

clguinoline-2 4-dione
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Example 85: 1-Cyclooenty1-3-indan-5-y1-7-methoxy-1H-pyrimidot5,4-clouinoline-24- dione
1-Cyc|openty]w -5F'99%&§5§(1-7-methoxyl-lH_-pyrlm|d0[5,4-p|qU|noI|ne-2,4;{;@@@%%&@;&1 was prepared
from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and
5-isocyanato-indan (0.5 mmol) following general procedure C. LCMS: m/z 428 [M+11t. 10 Example
86: 1-Cyclopentyl-7-methoxy-3-phenethvl-1H-pyrimidof5,4-clquinoline-2,4- dione

1'CVC|Ope”tyl'7'm%Mﬁéﬁ%?%Wk%ﬂﬁ%ﬂﬂ&i@%h@@%@?”ﬂ?ﬁ%ﬁ%‘:@&‘{ﬁ?@- (20 15 mg) was
prepared from 4-_§%¥clopent Iam|no-8-methox%§§%wpllne-3-c?r oxylic aci ethi¥l ester (0.1 mmol) and

(2-phenyl)etHif 8981?&1&&5‘% hTB9) Y5IRRITRE G R SYSORAFE B PERE RY 416 Emi-iy.
Example 87: Bi(@lictbrarpheticpct-eihv iR i d-Eyesdiety)iseernihese Mivosymatdo 5, 4-
20clquinolines@ndedione Wi 2ROOSIGRARASR HIitdB2009/03U818y/z 456 M+17".
4-Chloroz8-methoxy-quinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol) was treated with
4,4-difluoro-c cloexylarr]ine foIIowiing B to affogkql IZ_Lf- ;

(4,4-difluoro-cyRIIHR AV iarmiEsRs L 192 5 mg). Thus
obtained amiRjLBSIBE was subjected to reaction with 1-

chloro-3-isocyanato-benzene according to general procedUre C to furnish
3-(3-chlorophepy)-1-,4-gi#uoro-cyclohexyl)-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione (69
mg). LCMS: n@lzﬁﬁ £H NMR (400 MHz, CDCI3): 69.56 (s, 1H), 7.58 (m, 1H), 7.48 (m, 1H),
7.38 (m, 1H), 7.24 '1—|) 6-7.14 (m, 2H), 6.48 (m, 1H), 5.09 (m, 1H), 104.08 (s, 3H), 2.84 (m,
2H), 2.23 (m, , 4H) ppm.

=i
(@]

1-Cyclopentyl-7-methoxy-3-(5-methyl-2-trifluoromethyl-furan-3-yi)- 1 H-
10 pyrimido]5,4-clguinoline-2,4-dione (25 mg) was prepared from 4-cyclopentylamino-8-
methoxy-guinoline-3-carboxylic acid ethyl ester {0.1 mmol) and 3-isocyanato-5-methyl-2-
trifftuoromethyl-furan (0.5 mmol) following general procedure C. LCMS: m/z 460 [M+1]".

Example 71:1-Cvyclapentyl-7-methoxy-3-(3~-methyl-benzy - 1H-pyrimido[5.4-clguinoling-

15 24-dione

1-Cyclopentyl-7-methoxy-3-(3-methyl-benzyt)-1H-pyrimid 0}5,4-c]quinoline-2,4-
dione (18 mg) was prepared from 4-cyclopentyiamino-8-methaxy-quinoline-3-carboxylic
acid ethyl ester (0.1 mmol) and t-isocyanatomethyl-3-methyi-benzene {0.5 mmol)
20 following general procedure C. LCMS: m/z 416 [M+17".

Example 72: 3-{3-Chioro-phenyl}-7-methoxy-1-{4-methvl-cyciohexyi)-1 H-pyrimidol5.4-

clauinoline-2 4-dione
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Example 88: 4-13-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3 4-dihydro-2H-pyrimido(5,4-
clouinolin-1-yll perldme 1-carboxylic acid tert-butyl ester o o NANCI
154-Ch|oro-8-?&%ﬂ‘5)>’&? dfﬁnollne 3-carboxylic acid ethyl ester (1.0 g, 3. 7 RSP VS eated with
4-amino-piperidine-1-carboxylic acid tert-butyl ester following general procedure B to afford
4-(1-tert-butoxycarbonyl-piperidin-4-ylamino)-8-methoxy-quinoline3-carboxylic acid ethyl ester (1.48 g).
Thus obtalned amino-ester (500 mg, 1.17 mmol) was subjected to reaction with

enzéhe gccording to general 20procedure C to furnish
tffoxy>2,4-dioxo-3,4-dihydro-2H-
-piperidine-1-carboxylic acid tert-butyl ester (500 mg). LCMS: m/z 537
- T/US2009/031819 Example 89:
343-Ch|oro-phen methoxy-1-piperidin-4-y1-1H-pyrimido[5,4- clouinoline-2,4-dione.dihydrochlode
3-(3-Chloro-phepgl)-7-methoxy-I-piperidin-4-y1-1H-pyrimido[5.4-c]quinoline-2,4-
5dione. dlhydrochlorlderé415 mg) was prepared according to rg_\ rQc LjFI e G from 4-
[3-(3-chloro-phenyO- PSR 2H iR 4= di fﬁ/ﬁ‘%@l’-&ﬁ{ﬁ%{ 8% AB T #éhn 1-y11-
piperidine-1-chbonlipitcZafcibionsr t 8ty stes feEPeradd A Sonaily- {GM‘SthWT/z 437 [M+1]*.

cyclohexylamino)-quinoline-3-carboxylic acid ethy! ester (150 mg, 0.44 mmol) and 1-

5 chloro-3-isccyanato-benzene (0.686 mmol) following general procedure C. LCMS: m/z
450 [M+1]",

Example 73 3-(3-Chicro-phenyD-1-cvclopentyvl-7 -methoxy-1H-pyrimidol5. 4-clguingline-

2.4-dione
O i
N/ILN cl
= e}
o

N

\

10
3-{3-Chloro-phenyl)-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-
dione (55 mg) was prepared from 4-cyclopentylamino-8§-methoxy-quinoline-3-carboxylic
acid ethyl ester ((.48 mmol) and 1-chloro-3-isocyanato-benzene (0.72 mmol) following
general procedure C. LCMS: m/z 422 [M+1]".
15 .
Example 74; 1-Cvclopentyl-3-(3.5-dimethyl-phenvi)-7-methoxy-1H-pyrimido[5.4-

clquinoline-2,4-dione

a4 L

2

-
N
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Example 90: 1-(1-Acetyl-piperidin-44)-3-(3-chloro-pheny1)-7-methoxy-1H- pyr|m|d0115 4-
10clquinoline-2 4 dione

1-(1-Acetyl- plperl"é‘(’nwf yig 3-(3-chloro-pheny1)-7-methoxy-1H- pyrlmldoﬁcﬁmsfa{ﬁ{%% Ine-2,4-dione (45
mg) was prepared according to general procedure H from 3-(3-
chloro-pheny1)-7-methoxy-1-piperidin-4-y1-1H-pyrimido[5,4-c]quinoline- 2 ,4- 15 dione.dihydrochloride

(50 mg, 0.1 mmol) @Q% %{:@I r?gxn;e ﬁé‘g@j%{t%?_]l* %%HI MEizeCDC13): 89.59 (s,

1H)758(m 1H , m, 1H 718m223648(m 1H), 5.18 (m,
1H), 4.82 (m: fPﬁ%OQFi%?(@géYﬂﬁsﬁ'@%aﬁq SR ‘Vialﬂ}r‘% %g‘%thf’éy( 08 (s, 3H), 1.78 (m,
2H) ppm. 20Exaepie @id qﬂ(ﬂ@éﬁﬁi@}??ﬁﬁéﬁ(ﬁméﬁWFMB%EI%%WE&ZWP(@E%W 1H-
pwimidof5,4-glagiyveliteng dediaerdded ke 02B ORIy Inpk pe6ighin14-y1)-3-(3-ch loro-phenyl)-7-methoxy-1
H-pyrimid o[5,4- c]qu inoline-2,4-d lone (51 mg) was prepared accordlng to general procedure H from
3-(3- chloro- phenyl) 7 methoxy 1- plerldln 4 1-1H_-pyrimido 5 4-clq) -
5dione.dihydréeh Sl AR s AT S S T SIS v BA41tvi4-1]+. Example 92:
3-(3-Chloro- rﬂa&aﬁ?gl)_.l (1- methanesulfonyl oiperidin-4-y1)-7- methoxy 1HPVr|m|dor5 4-clouinoline-2,4-di
one /5) Cl 103-(3- CQIoro- enyl)-1-(1-methanesulfonyl-piperidin-4-y1)-7-methoxy-1H-

N/H\N

1-Cyclopentyl-3-(3-ethyi-phenyl}-7-methoxy-1H-pyrimidol§,4-clquincline-2,4-
10 dione (89 mg) was prepared from 4-cyclopentylamino-8-methoxy-quincline-3-carboxylic
acid ethyl ester (0. 32 mmol) and 1-ethyl-3-isocyanato-benzene (0.48 mmol) following
general procedure C. LCMS: m/z 416 [M+1]".

Example 76: 1-Cyclopentyl-3-(2, 3-dimethyl-pheny-7-methoxy-1H-pyrimido[5.4-

|5 clauinoline-2,4-dione

a4 L

= 0.
-

N

\

1-Cyclopentyl-3-(2,3-dimethyl-phenyl)-7-methoxy-1H-pyrimido[5,4-c]quinoling-
2.4-dions (22 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carboxyiic acid ethyl ester (0.32 mmol) and 1-isocyanato-2,3-dimethyl-benzene (0.48
20 mmol) following general procedure C. LCMS: m/z 416 [M+17".

Example 77: 1-Cvciopentyl-3-(2.5-dimethyl-phenyl)-7-methoxy-1H-pyrimidol5.4-

clauinoline-2.4-dione
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pyrimido[5,4-c]quinoline-2,4-dione (47 mg) was prepared according to general procedure H from
3-(3-chloro-phenyl)-7-methonf-1-piperidin-4-y1-1H-pyrimido[5,4-c]quin dihydrochloride
(50 mg, 0.1 m%%?)‘}%{’ﬁ“d“ t&thanesulfonyl chloride. LCMS: m/z 515 [M+1]§EL%I§SK?V€$&% 50 MHz, cDCI3):
8 9.56 (s, 1H), 7.58 (m, 1H), 7.48 (m, 1H), 7.38 (m, 151H), 7.24 (m, 1H), 7.09-7.18 (m, 2H), 6.48(m,
1H), 5.06 (m, 1H), 4.10 (s, 3H), 4.02 (m, 2H), 3.80-3.92 (m, 7H), 1.84 (m, 2H) ppm. Example 93:
3-(3-Chloro-pheny1)-7-methoxv-1-11-(propane-2-sulfonyl)-Piperidin-4-v11-1Hpyrimidof5,4-clouinoline
-2,4-dione WO 20 528PCT/US2009/03181 9

3-(3-Chloro-ph ) y~141-(propane-2-sulfonyl)-piperidin-4-y1]-1Hpyrimido[5,4- c]qumollne -2
,/4-dione (51 Mgl was pre ared according to general procedure H from

3-(3-chloro-p ) -7 etﬁoxy 1-piperidin-4-y1-1H-pyrimido[5,4-c]quinoline-2,4-

5dione.dihydrotf 'e (50 mg, 0.1 mmol) and methanesulfonyl chloride. LCMS: m/z 543 [M+1]1.
Example 94: 4-23-(3- Chloro phenvl) -7- methoxv 2 4-dioxo-3 4-dihydro-2H-pyrimido15,4-
cilquinolin-1-4- Olperl |d |de In N /7 S N1

443-(3-Chloro-phen ds 5 3%‘3? x\c')I dro pyrl%ldgﬁ‘ao& 4-clauinoline-

c]quinolin-1- ﬁlﬁ%?ﬁ@ﬁ%ﬁﬁ@h“@ﬁl%@ﬁéf%fﬂomﬁémmm% PGS PHEREPaccording to general
procedure H fepmaxylic acid ethyl ester (0.32 mmol) and 1-isocyanato-2,5-dimethyl-benzene (0.48

3-(3-chloko-p Yofdhe r;;e}gggg;l)pg 4-Yletd Py A4elquinoline-2,4-dione.dihydrochloride
(50 mg, 0.1 mmol) and N,N- 15dimethylsulfamoyl chloride. LCMS: m/z 544 [miy. Example 95:
1-(1-Benzenesulfonyl-piperidin-4-v11-3-(3-chloro-phenvl)-7-methoxv-1HpVrirnido15,4-clquinoline-2.4-
dione Example 78: 7-Mathoxy-1-(4-methyl-cyclohexyl-3-rm-tolyl-1H-pyrimido[5 4~ clauinoline-

2.4-dione

e

10 7-Methoxy-1-(4-methyl-cycichexyl)-3-m-tolyl-1H-pyrimido[5,4-c]quinoline-2,4-

dione (135 mg) was prepared from 8-methoxy-4-(4-methyl-cyclohexylamino)-guinoline-3-
carboxytic acid ethy! ester (0.29 mmol) and 1-isocyanato-3-methyl-benzene (G.44 mmol)
following general procedure C. LCMS: m/z 430 [M+1T".

15 Example 79: 1-Cvclopentyl-7-methoxy-3-(3-nitro-phenyl)-1 H-pyrimido[5.4-clquinoling-

2.4-dione
SU e
NJ\N NO,
= o]
s
N
O\

1-Cyclopentyl-7-methoxy-3-(3-nitro-phenyl)-1H-pyrimido[5, 4-clquinoline-2,4-
dione (19 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-carboxylic
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1-0-Benzenesulfonyl-piperidin-4-y1)-3-(3-chloro-phenyl)-7-methoxy-1Hpyrimido[5,4-ciquinoline-2,4-dio
ne (51 mg) Was, according to general procedure H from
3-(3-chloro- phe%?/ - -gn%gﬁﬂoxy 1-piperidin-4-y1-1H-pyrimido[5,4-c]guino |(r:11("e/U25?ﬁmm31819
5dione.dihydrochloride (50 mg, 0.1 mmol) and benzenesulfonyl chloride. LCMS: m/z 577 [M+1]*.
Example 96: 3-(3-Chloro-pheny1)-1-0-(1.1- dioxo-tetrahydro-llambda16" thiophene-3- '

sulfonyll-pipefiginsfoydks/ @‘?Hﬂ% shd-PpmifaioAralauBeing: gbé FHAB6 rofbifhg
0

3-(3-Chloro- phe d -tetr -thi,ophene-3-su ltonyl)-piperid in-4-
yl]-7- methoxgef aﬁ)ﬁﬁn‘? r[%% nollr/i% %IgLe (51 mg) was prepared according to general

procedure H from

3-(3-chloro-pbenyhesmetbamiysdnpipenidinedyyd (3 itvemidon sl 4td e.dihydrochloride

(50mg, Q.1 r‘%@]%l,bqu,% ;gligxo- 15tetrahydro-thiophene-3- -sulfonyl chlorlde LCMS: m/z 619 [M+|y
-13-

Example 97: -Chloro-pheny1)-7-methoxy-2.4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
clouinolin-1-y iding arboxylic acid ethylamide 0
413-(3- Chloro- iﬁd i

XY 4 dioxo-3,4-dihydro- 2H -pyrimido[5,4- c]quinolin-1-y11-piperidine-1

miz 508 [M+1]toExample 9é 443-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3.4-dihydro-2H-pttrimidof5,4-

clquinolin-1-v11-piperidine-1-carboxviic acid isopropvlamide
1-Cyctopentyl-7-methoxy-3-(3-trifiucromethyl-phenyl)- tH-pyrimido[5,4-

cjguinoline-2,4-dione (27 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoling-3-carboxylic acid ethyl ester (0.1 mmol) and 1-isocyanato-3-nitro-benzene (0.5
10 mmol) following general procedure C. LCMS: m/z 456 [M+1]".

Exampie 81: 1-Cvclopentyl-3-(3.4-dimethvi-phenyl}-7-methoxy-1H-pyrimidoi{5.4-
clguinoline-2.4-dione

= 0
o
N
O'\
15 1-Cyclopentyl-3-(3,4-dimethyi-phenyl}-7-methoxy-1H-pyrimido[5,4-c]quinoline-

2,4-dione (106 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoling-3-
carboxyiic acid ethyl ester (0.32 mmol) and 1-isocyanato-3,4-dimethyl-benzene (0.48
mmol) following general procedure C. LCMS: m/z 416 [M+1]".

20 Example 82: 1-Cvclopentyl-7-methoxy-3-o-toivi-11-pyrimidof5.4-clguinoline-2.4-dione
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NO H NNCI 10 443-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]guinolin-1-y11-piperidine-1-carboxylic acid isopropylamide (39 mg) was prepared according to
general proce‘é'ﬁ)ré ﬁ’??ﬁ?ﬁs3-(3-ch|oro-phenyl)-7-methoxy-1-piperidin-4-§’f-% 26{)9/93%18
1H-pyrimido[5,4-c]guinoline-2,4-dione.dihydrochloride (50 mg, 0.10 mmol) and isopropyl 15isocyanate.
LCMS: Wiz 508 [M+1]. Example 99:
3-(2-Chloro-pheny1)-7-methoxy-1-(4-methvl-cyclohexv1)-1H-pyrimido[5,4- clquinoline-2,4-dione
3-(2-Ch|oro-plm:~)ézﬁ;ne -1-(4-methyl-cyclohexyl)-1H-pyrimido[5,4- c]guinoline-2,4-dione (50 mg)
was prepared Qthdwy-4-(4-methylcyclohexylamino)-guinoline-3-carboxylic acid ethyl ester
(0.164 mmol) XN0-2- Sisocyanato-benzene (0.25 mmol) following general procedure C.
LCMS: m/z 4f P 1H NMR (400 MHz, CDCI3): 39.58 (s, 1H), 7.62 (m, 1H), 7.54-7.59 (m,
1H), 7.52 (m, 06(m, 2H), 6.42 (m, 1H), 4.91 (m, 1H), 4.06 (s, 3H), 2.71 (m, 1H), 1.98(m, 1H),
1.65 (m, 4H), 156 (m, 1H), 1.08 (d, 3H) ppm. 10Example 100:
3(4-Chloro-pheny1)-7-methox -1-(4-met_§yl-c cl Hex 11-1H-pyrimido15,4- clguinpline-2,4-dione
3-(4-ChIoro-phenyl)?-‘ﬂﬁ@ﬁ‘?&@/{ziqﬁt% AL lfg &%ﬁ?'ﬂﬁ@p{% as ?A"fg’éTg'ﬁ%]eo?%enjﬂh-dione (55 mg)
was preparee\:ﬁ@pnegamémﬁzwqmﬁwmino—&methoxy-quinoline—B—car’ooxylic acid ethy! ester

(0.1 mmol) and 1-isocyanato-2-methyl-benzene (0.5 mmol) following general procedure

5 C. LCMS: m/z 402 [M+1]".

¢h

Example 83: 1-Butvl-7-methoxy-3-m-tolyl-1H-pyrimido[5.4-clauinoline-2 4-dione

1-Butyl-7-methoxy-3-m-talyl-1H-pyrimido[5,4-c]quinoline-2,4-dione (17 mg) was
10 prepared from 4-butylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1
mmol) and 1-isocyanato-3-methyl-benzene {0.5 mmol} following general procedure C.
LCMS: m/z 380 [M+1T",

Example 84: 3-Benzo[1.31dioxol-5-vI-1-cyclopentyl-7-methoxy-1H-pyrimidof5,4-

15 c¢lquinoline-2.4-dione

SSwee

= 0
P~

N

3-Benzo[1,3]dioxol-5-yi-1-cyclopentyl-7-methoxy-1H-pyrimido[5.4-clquinocline-2,4-
dione (33 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoiine-3-carboxylic
acid ethyl ester (0.1 mmol) and §-isocyanato-benzof1,3]dioxole (0.5 mmof) following
20 general procedure C. LCMS: m/z 432 [M+1]".
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15cyclohexylamino)-guinoline-3-carboxylic acid ethyl ester (0.164 mmol) and 1-chloro-4-
isocyanato-benzene (0.25 mmol) following general procedure C. LCMS,; +1]+.  Example
101: 4-13-(3-a%vf?fdzﬁco)?’bﬁ“esr}%%/l)-?-methoxy-2.4-dioxo-3,4-dihydro-2H-pyrirrl%}’igjltilf'g,%?9 MSH
20clouinolin-1-y11-piperidine-1-carboxylic acid isopropy! ester
443-(3-Chloro-pheny1)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolin-1-y1j-piperidine-1-carboxylic acid isopropyl ester (47 mg) was prepared according to general
procedure H from 3-(3-c 1?-7-methox -1-piperidin-4-y|-

51H-pyrimid P52 4*Edtis e ; d 50 7]
chloroformatgich€MS: m/z 523 [M+iy. Example 102: Trans-4
13-(3-Chloro-phenyljyaisetnosyrd-gigxpasdhdilyyth oyt inmsisnicnbideoledigalinn {21 1-cyclohexane-c

arboxylicsacid mefhyl@3teL 4 49 4. GhleraErmetaeinglingascREhesyifacid aHy! ester (250 mg,
0.94 mmol) was treated with trans-lf-amlno- clohexan G boxylic amq ethyl steéfol owing general
procedure B ?8t%1rff8r}jW?&ﬁ‘i‘(‘])&?‘-%—c(‘f?gﬁgﬁ‘-%ﬂ6%(965%5@‘{9&)&3%%}@%%%8?—”(5%in‘oIine3-carboxylic
acid ethyl estéi20mada8 it obtained amino-ester (200 mg, 0.50 mmol) 15was subjected to
reaction with 1-chloro-3-isocyanato-benzene according to general procedure C to furnish
trans-443-(3-chloro-pheny1)-7-methoxy-2,4-dioxo-3,4-dihydro-2Hpyrimido[5,4-c)quinolin-1-yli-cyclohex

ane-carboxylie thyl @ (175 mg). LCMS: m/z 508 [M-F1]*. 20Example 103:
Trans-4-11343xehigro-pienyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
= o}

P
N

10
Example 86: 1-Cyclopentyl-7-methoxy-3-phenethvi-1 H-pyrimidol5.4-clguinoline-2.4-

1-Cyclopentyl-7-methoxy-3-phenethyl-1H-pyrimido[5,4-c]quinoline-2,4-dione (20
15 mg) was prepared from 4-cyclopentylamino-8-methoxy-guinoline-3-carboxylic acid ethyl
ester (0.1 mmol) and {2-phenylethy! isocyanate (0.5 mmol) following general procedure

C. LCMS: m/z 416 [M+1]".

Example 87 3-(3-Chlorg-phenyl)-1-{4.4-difiuoro-cyclohexyl-7-methoxy- 1 H-pyrimido[5.4-

20 glouinoline-2 4-dione
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PYrimidor5.4-clquinolin-1-yll-cyclohexanecarboxylic acid.hydrochloride 0 Trans-4-[3 (3
chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolin-1-yl -%Wé’ﬁ‘(%ﬁecarboxylic acid.hydrochloride (31 mg) was p‘?‘éE’é{F&“ %%%g%%ing to general
procedure | from trans-443-(3-chloro-phenyl)-7-methoxy-2,4-d oxo-
53,4-dihydro-2H-pyrimido[5,4-c)quinolin-1-yl]-cyclohexane-carboxylic acid ethyl ester (75 mg, 0.15
mmol). LCMS: m/z 480 [M+1]t. Example 104: _ _
Cis-4-13-(3-C phenyl ethoxy-2,4-dioxo-3,4-dihydro-2HPYrimido15,4-clauinolin-1-yll-cyclohe
xane-carboxylic gﬁﬁw o 10 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (250
mg, 0.94 mmol) was freated with cis-4-amino-cyclohexanecarboxylic acid ethyl ester following general
procedure B to & d8 methoxy-4-(cis-4-ethoxycarbonyl-cyclohexylamino)-quinoline-3- carboxylic
acid ethyl ester (198 /g). Thus obtained amino-ester (175 mg, 0.44 mmol) 15was subjected to
reaction with 1-cHloro-3-isocyanato-benzene according to general procedure C to furnish cis-443
(3-chloro-phenyl)-7:methoxy-2,4-dioxo-3 4-(1_%1_ dro-2Hpyrimido[5,4- &E inolin:1-y1j-cyclohexane-carbo
xylic acid ethyl ested'rr%%on)%/g .éLB’li}iﬁ%“rrhd/'z” ﬁ?ﬁﬁ{"%@igﬁé@%’g :% n%’rb?gy%lmé{)c
Cis-443-(3-CHRSriegissyh 47 rHiEteaxgrolh gz eine jolipmirg geperal procedure B to afford 4-
PYrimido[5,4«tkdiihelin-dritireyginhiexpbrerearapyiie treich lopdroofitosidibethy! ester (192
C]iS-{l-[?;jé?’iCuh .erQIJQEJ%YéHe&@ﬁ%ﬁ'&@?ﬁ?@éﬂh@%@ﬁ%ﬁ@l&é}’@é&-&kﬂrw&mm&%ﬂ% with 1- y |
c]quinolin-1-y1]-cyclohexanecarboxylic acid.hydrochloride (35 mg) was prepaked.according to genera
procedurs | 1O G OM B a ARG g b AReRhats
ohexyl)-7-methoxy-1H-pyrimido[5,4-clquinoline-2,4-dione (69

phenyl)-1-(4,4-diflucro-cyc

mg). LCMS: m/z 472 [M+1]". "H NMR {400 MHz, CDCly): $ 8.56 (s, 1H), 7.58 (m, 1H),

7.48 (m, 1H), 7.38 (m, 1H), 7.24 {m, 1H), 7.06-7.14 (m, 2H). 6.48 {m, 1), 5.09 (m, 1H),
16 4.08 (s, 3H), 2.84 (m, 2H), 2.23 (m, 2H), 1.80-2.00 (m, 4H} ppm.

Example 88: 4-[3-(3-Chioro-phenyl-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5.4-
clauinolin-1-vil-piperidine-1-carboxyvlic acid tert-butyl ester

L~
Saev ey

o5

e

15 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (1.0 g, 3.77 mmol)
was treated with 4-amino-piperidine-1-carboxylic acid tert-butyl ester followiné general
procedure B to afford 4-(1-tert-butoxycarbonyl-piperidin-4-ylamino)-8-methoxy-guinoline-
3-carboxylic acid ethyl ester (1.48 g). Thus obtained amino-ester (500 mg, 1.17 mmaol)
was subiected to reaction with 1-chloro-3-isocyanato-benzene according to general

20 procedure C to furnish 4-[3-(3-chioro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-
pyrimido[5,4-c]quinofin-1-yl}-piperidine-1-carboxylic acid tert-buty! ester (506 mg). LCMS:
miz 537 [M+1T".
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53,4-dihydro-2H-pyrimidol[5,4-c]quinolin-1-yli-cyclohexane-carboxylic acid ethyl ester (75 mg, 0.15
mmol). LCMS: m/z 480 [M+1 y. Example 106:
3-(3-ChIoro-pl’f&?\%’)?-’ftg-‘&%?ﬁlohexyl-%methoxy-lH-pyrimid015,4-c|quino|ﬁ‘@?§38?8’ﬁ@'81io 15
3-(3-Chloro-phenyl)-1-cyclohexyl1-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4- dione (30 mg) was
prepared from 4-cyclohexylamino-8-methoxy-quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and

1-chloro-3-isgeyanatabenzens (0 45 Mol owing 9eera! PIOEEHIE s KCMS: iz 436 IM+1)+-

Example 107:
4-(3-Benzo[15 -S4 FeRR 1902 dioxo-3,4-dihydro-2Hpyrimidoi5,4-c)quinolin-1-y1)-piperidin
e-1-carboxylig,aeid teg-b ster WO 2009/094528PCT/US2009/031819

4-(3-Benzo[1,3]digxo1:5- methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
clquinolin-1-y1)-pip&ridifie-1-cafboxylic acid tert-butyl ester (110 mg) was prepared from
4-(1-tert-butox onyl-piperidin-4-ylamino)-8-methoxy-guinoline-3-carboxylic acid ethyl 5ester (0.31
mmol) and 5-is to-benzo[1,3]dioxole (0.465 mmol) following general procedure C. LCMS: m/z
547 [M+1]*. Example 108: 3-Benzofl,31dioxol-5-y1-7-methoxy-1-piperidin-4-y1-1H-pyrimido15,4-
clauinoline-2 4'd'0n3€(§i-'8?4%¥8%?1g§ 18 - Ohoxy-1-piperidin-d-yk-1H-pyrimido[5.4-slquinoline-2,4-

5 dione.dihydrochioride {415 mg) was prepared according to general procedure G from 4-

LI -4

[3-(3-chioro-phenyl}-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[b.4-clguinolin-1-yl}-
piperidine-1-carboxylic acid tert-butyl ester (475 mg, 0.89 mmol). LCMS: m/z 437 [M+17".

10 clauinoline-2.4-dione
o
gos s
NJ\N cl

= o’
P
N

G

1-(1-Acetyl-piperidin-4-yl}-3-(3-chloro-phenyl}-7-methoxy-1H-pyrimido[5,4-

clguinoline-2,4-dione {45 mg) was prepared according {¢ general procedure W from 3-(3-
chlorg-phenyl)-7-methoxy-1-piperidin-4-yi-1H-pyrimidof5,4-clquinoline-2,4-

15 dione.dihydrochloride (50 mg, 0.1 mmol) and acety! chloride. LCMS: m/z 479 [M+1]", *H
NMR (400 MHz, CDCla): 6 9.58 (s, 1H), 7.58 (m, 1H}, 7.52 (m, 1H), 7.42 (m, 1H), 7.24
{m, 1H), 7.10-7.18 (m, 2H), .48 (m, 1H), 5.18 (m, 1H), 4.82 (m, 1H), 4.12 (s, 3H), 3.95
{m, 1H), 3.20 {m, 1H), 3.58-3.78 {m, 3H), 2.08 (s, 3H), 1.78 (m, 2H) ppm.

20 Example 91: 1-(1-Benzoyl-piperidin-4-y}-3-{ 3-chloro-pheny)-7-methoxy-1H-

pyrimido[8.4-clguingline-2.4-digne

&5



3-Benzo[1,3]dioxo01-5-0-7-methoxy-1-piperidin-4-y1-1H-pyrimido[5,4-ciguinoline2,4-dione.dihydrochlori
de (88 mg) was preEared according to general procedure G from
4-(3-benzo[1,ﬁai%jg)?cﬂ%ﬁzfl-%methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimigg[%‘ﬁgg?a{ﬁ?rll%]ﬁn1-y1)-piperidin
e-1-carboxylic acid tert-butyl ester (100 mg, 183 mmol). LCMS: m/z 447 15[M-1-if. Example 109:
3-Benzofl,31dioxol-5-y1-1-(1-methanesulfonyl-piperidin-4-y1)-7-methoxY 1H-pyrimidof5,4-clduinoline
-2.4-dione 0

o)
3-Benzo[1,3]digxolds-y1-1-(1-methanesulfonyl-piperidin-4-y1)-7-methoxy-1Hpyrimido[5,4-c]quinoline-2,
4-dione (45 as re argﬁta to general procedure H from

3-Benzo[1,3]diex01-5-y&< I~piethoXy-1-piperidin-4-y1-1H-pyrimido[5,4-c]quinoline- 5

2,4-dione.dihydrochloride (3Q p¥g, 0.1 mmol) and methanesulfonyl chloride. LCMS: m/z 525 [M+11-.
1H NMR (400 MHz, DCJ3): 39.52 (s, 1H), 7.15 (m, 1H), 7.08 (m, 1H), 6.92 (m, LH), 6.86 (M, 1H),
6.70-6.76 (m, 2H), 6.191(s, ¥H), 6.12 (s, 1H), 5.09 (m, 1H), 4.38 (m, 1H), 4.18 (m, 2H), 4.07 (s, 3H),
3.26 (m, 2H), 2.91 (m,2H), 2.68 (m, 2H), 1.78 (m, 2H), 1.14 (t, 3H) ppm. 10 Example 110:
3-(1-Cyclopentyl-7-methoxy-2,4-dioxo-1 4-dihydro-2H-pyrimido15.4- clouinolin-3-y1)-benzonitrile
(0. Cyclopenty -7 T S P S SO e A2, pensonitil (19
mg) was preSErEPIFSm-4-E9tedp e MYIAATRICBARE BrERyIGEI oINS 3L RIaFBEWTIE Bl ethiyl ester (0.1
mmol) and 3dsiocyamnatpiendibnityilep(feddinmal) fiotovinndofehelaliprbeeddre C. LCMS: m/z 413
[M+1]t. 5 Expmplenldbodicfyciensniyd 7+mstabsdiynatbyiruiiems:phenyd hlih-pyrimido(5.4-

20clquinoline-2,4-dione

Example 92: 3-(3-Chloro-phenyl)-1-{ 1-methanesulfonyl-pipesidin-4-vl}-7-methoxy-1H-

rimidol5.4-clauinoline-2 4-dione
0

~0

]
73]
N N Ci

= 0
o
N

e

i0 3~(3-Chloro-phenyl)-1-(1-methanesuifonyi-piperidin-4-y)-7-methoxy-1H-
pyrimido[5,4-clquinoline-2,4-dione (47 mg) was prepared according to general procedure
H from 3~(3~chloro—phény|)—7-methoxy—1-piperidin—4—yi—1 H-pyrimido|[5,4-clquinoline-2,4-
dione.dihydrochloride. (50 mg, 0.1 mmol) and methanesulfonyl chloride. LCMS: m/z 515
M+ 117, TH NMR (400 MHz, CDCls): § 9.56 (s, 1H), 7.58 (m, 1H), 7.48 (m, 1H), 7.38 (m,

15 1H), 7.24 (m, 1H), 7.09-7.18 (m, 2H), 6.48 (m, 1H), 5.06 (m, 1H), 4.10 (s, 3H), 4.02 (m,
2H), 3.80-3.92 (m, 7H), 1.84 (m, 2H) ppm.

Example 93: 3-{3-Chlorg-phenyi)-7-methoxy-1-[1-(propane-2-sulfonyl)-piperidin-4-yll-1H-

pyrimidol5,4-clauinoline-2.4-dions

&6



1-Cyclopenty1-7-methoxy-3-(3-methylsulfanyl-phenyl)-1H-pyrimido[5,4- c]quinoline-2,4-dione (28 mg)
was preparedv[,r(g)g%@l GY; §)pentylam|no -8-methoxyquinoline-3- -carboxyligacid.ethyl.ester (0.1 mmol)
and 1-isocyanato-3-methylsulfanyl- 5benzene (0.5 mmol) following general procedure C. LCMS: m/z
434 [M+1]*. Example 112: 1-Cyclopenty1-3-(3-methanesulfonyl-pheny1)-7-methoxy-1H-pyrimido15,4-
clquinoline-2,4-dione 101-Cyclopentyl1-3-(3-methanesulfonyl-pheny1)-7-methoxy-1H-pyrimido[5,4-
c]quinoline-2,4-dione (21 mg) was prepared according to general procedure J from 1-
cyclopentyl—?ﬁetﬂoxy 3-(3-methylsulfanyl-pheny1)-1H-pyrimido[5,4-c]quinoline-2,4- dione (21 mg,
0.5 mmol). LCM 66’a/l Example 113:

34(R)-3-(3- Chloro p 2,4-dioxo-3,4-dihydro-2H-

Thrrimidor5,4-clquinolin-1 pyrrolidine-1-carboxylic acid tert-butyl ester

4-Chloro-8- methox je-3=carboxylic acid ethyl ester (266 mg, 1.0 mmol) was treated with
(R)-3-amino- pyrroll arboxylic acid tert-butyl ester following 20general procedure B to afford
4-((R)-1-tert-butoxycasbonyl-pyrrolidin-3-ylamino)-8- methoxy-quinoline-3-carboxylic acid ethyl ester
381 mg). Thus obtained amino-ester (208 mg, 0.5 mmol) was subjected to reaction with
1-chloro-3-isocyanattiséiesenbesyboraint a8/ ger drapraeddutens keiparidiart-yi-1H-
3-[(R)-3-(3-chloraiqipenyuifairetoxyichd {51 mg) was prepared according to general procedure

 dioxo-3,4- dlhéf%%%ia%&ﬂ%ﬂﬁ%&@*p LpiddrRmnldineslrrasb@adicanishier-putyl Sester (194

mg). LCMS mc/)%eS lhyg}"/éct%nde (50 mg, 0.1 mmo!) and methanesulfonyl chloride. LCMS: m/z 543

M+17"

Example 94: 4-[3-(3-Chloro-phenyl}-7-methoxy-2.4-dioxo-3.4-dihydro-2H-pyrimido[5,4-

clguinofin-1-vll-piperidine-1-sulfonic acid dimethyiamide

=
/

16
4-[3-(3-Chloro~phenyf)~7-meth0xy~2,4—dio>&o-3,4-dihydro—2H-pyrimido[5,4—
cjquinolin-1-yl}-piperidine-1-sulfonic acid dimethylamide (48 mg) was prepared according
to general procedure H from 3-(3-chioro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-
pyrimidof5,4-c]quinoline-2,4-dione.dihydrochloride {50 mg, 0.1 mmol) and N,N-
15 dimethylsulfamoyl! chloride. LCMS: m/z 544 [M+1]".

Example 95: 1-{1-Benzenesulfonyl-piperidin-4-y|)-3-(3-chloro-phenvl-7-methoxy-1H-

pyrimidol5.4-clguinoline-2.4-dione

&7



Example 114: (R)-3-(3-Chlorg-pheny1)-7-methww-1-pwrolidin-3-y1-1H-pyrimido[5,4-
clquinoline-2,4-dione.dihydrochloride

10(R)-3-(3- Ch%?&%?fg?}ﬁ% 7-methoxy-1-pyrrolidin-3-y1-1H-pyrimido[5, 4"8%3 At
2,4-dione.dihydrochloride (59 mg) was prepared according to general procedure G from
3-[(R)-3-(3-chloro-pheny1)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-c]quinolin1-yll-pyrrolidine
-1-carboxylic acid tertcputyl ester (105 mg, 0.2 mmol). LCMS: m/z 423 [M-F1]. 15 Example 115:
3-(3-Chloro-p 5-\ -1-met sulfonyl-pwrolidin-3-y1)-7-methoxy1H-pyrimidol5,4-clquinoline-2
,/4-dione  3- lora- ny,tL)- 1 methanesulfonyl pyrrolidin-3-y1)-7-methoxy-1H- 20
pyrimidol[5,4-c]quinoline-2, A¥dioke (29 mg) was prepared according to general procedure H from
(R)-3-(3-chloro-pheny -1-pyrrolidin-3-0-1H-pyrimido[5,4-cjquinoline2,4-dione.dihydrochlori
de (42 mg, 0.1 mmol) hanesulfonyl chloride. LCMS: m/z 501 [mi]t WO
2009/094528PCT/U82 9/031819 Example 116:

3-1(S)-3-(3-Chloro- phenyl) -7-methoxy-2A-dioxo-3,4-dihydro-2Hpyrimido(5,4-clouinolin-1-41-pyrrolidin
e-1-carboxylic acid tet-bertydresteionydpBbiioho-Byréiliakyeguphelivip73redinboxytie acid ethyl ester (266

mg, 1.0 mmoj), Gwasiérealeshwite-tSiaminnmyrrldinghearkenlis Rueratrblsdaater following

H from 3-(3-chigro-phenyl)-7-methoxy- 1-piperidin-4-yl-1kH-pyrimido[5,4-clquinoline-2,4-

i32819

5  dione.dihydrochloride (50 mg, 0.1 mmol) and benzenesulfonyl chioride. LCMS: m/z 877
i+1]",

Example 96: 3-(3-Chlore-phenyl)-1-[1-(1. 1-dioxo-tetrahvdro-1lambda*6*-thiophang-3-
sulfony)-piperidin-4-v(}-7-methoxy-1H-pyrimidol5. 4-clguinoline-2.4-dione

10 -
3-(3-Chloro-phenyl)-1-[1-(1,1-dioxo-tetrahydro-thiophene-3-sulfonyl)-piperidin-4-
yil-7-methoxy-1H-pyrimido[5.4-clguinoline-2,4-dicne (51 mg) was prepared according o
general procedure H from 3-(3-chloro-phenyl}-7-methoxy-1-piperidin-4-yl-1H-
pyrimido[5,4-cjquinoline-2,4-dione.dihydrochioride (50 mg, 0.1 mmol) and 1,1-dioxo-
15 tetrahydro-thiophene-3-sulfony! chloride. LCMS: m/z 618 [M+1]".

Example 97 4-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-pyrimido[5,4-

[l-piperidine-1-carboxylic acid ethylamide
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general procedure B to afford 4-((S)-1-tert-butoxycarbonyl-pyrrolidin-3-ylamino)-8-
methoxy-quinogline-3-carboxylic acid ethyl ester (345 mg). Thus obtaine(il,gjtpig%beﬁ}%%gl()208 mg, 0.5
mmol) was su%ﬁ%cz:{’g%{gt%srzgaction with 1-chloro-3-isocyanato-benzene according to general procedure
C to furnish 3-[(8)-3-(3-chloro-pheny1)-7-methoxy-2,4-
10dioxo-3,4-dihydro-2H-pyrimido[5,4-c]quinolin-1-yll-pyrrolidine-1-carboxylic acid tert-butyl ester (177
mg). LCMS: m/z 523 [M+1]. Example 117:

(S)-3-(3-Chloa(;ghghyl -7-methoxy-1-pyrrolidin-3-y1-1H-pyrimido[5,4-
clquinoline-2,4-digne.glihydrocfiloriffe 5 ClI

(S)-3-(3-Ch|oro-phenm ' 3

lori de (53 mg) was prepared.a 5ding to general procedure G from

3-[(S)-3-(3-chloro-phe @ ethoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-c]quinolin-1-
y1]-pyrrolidine-1-carboxYlic &cid tert-butyl ester (105 mg, 0.2 mmol). LCMS: m/z 423 20[M+11.
Example 118: -

3(3-Chioro-pheny 1) A el ANE P AR PY U D2 A DS RYimido( 4-clovinoline-2
3-(3-Chloro-phetiain{-yleyeeifieth hresandinads enamids. (0 mar&ah Brepa RIS, 4-c]quinoline-
2,4-dione (27Aog)avappreparct aeodrding togeresdl Proebdure -bldeodin-4-yi-1H-

(S)-3-(3-ghloggzpheny Wlsmeitry laRud alidilndrdd HyrRig e[ Anlainaine-

52,4-dione.dihydroc |OE E:n§42}n% O[[\;r mol) and methanesulfonyl chloride. LCMS: m/z 501 [m+1]+.
Example119"s cyanate. s myz 508 +rﬂ.
3-Benzo[1,31diox01-5-v1-1-(2-methanesulfonykethyl)-7-methoxy-1Hpyrimido115,4-diquinoline-2,4-dio
ne 0 Example 98: 4-13-(3-Chloro-phenyl}-7-methoxy-2.4-dioxo-3.4-dihvdro-2H-pyrimido[5.4-

clquinolin-1-vl-piperidine-1-carboxylic acid isopropylamide

10
4-[3-(3-Chioro-phenyl}-7-methoxy-2,4-dioxo-3,4-dinydro-2M-pyrimido[5,4-

clquinolin-1-yi]-piperidine-1-carboxylic acid isopropylamide {39 mg) was prepared

according to general procedure M from 3-(3-chloro-phenyl}-7-methoxy-1-piperidin-4-yl-

1H-pyrimido[5,4-¢lquinoline-2,4-dione.dihydrochloride (50 mg, 0.10 mmol) and isopropyl
15  isocyanate. LCMS: m/z 508 [M+1]".

Example 99: 3-(2-Chloro-phenyl}7-methoxy-1-(4-methyl-cyclohexyl|)-1H-pyrimido[5.4-

clguinoline-2.4-dione
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10 4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol) was treated with
2-methanesulfonyl-ethylamine following general procedure B to afford
4-(2-methaneStffétieiRAamino)-8-methoxy-quinoline-3-carboxylic aci®eti?8&¥8#1¢3d5 mg). Thus
obtained amino-ester (70 mg, 0.2 mmol) was subjected to reaction with 5-
15Isocyanato-benzo[1,31dioxole according to general procedure C to furnish 3-
Benzo[1,3]clioxo1-5-y1-1-(2-methanesulfonyl-ethyl)-7-methoxy-1H-pyrimido[5,4- c]quinoline-2,4-dione
(43 mg). LCMS: 472 M +. Example 120:

1-Cyclopenty1- gaﬁy nzofl,41dioxin-6-y1)-7-methoxy-1H20pyrimido[5,4-clouinoline-2,4-dio
ne O. 1-Cyclgpenk -(23-dihydro-benzo[1,4]dioxin-6-y1)-7-methoxy-1H-pyrimido[5,4-
c]quinoline-2,4-4 @ i inoli

acid ethyl ester ol) and 6-isocyanato-2,3-dihydro- 5benzo[1,4]dioxine (0.5 mmol) following
general procedur® C. LCMS: m/z 446 [NA.4-1]. Example 121:
3-(3-Chloro-phenvl)-1-(1-ethanesulfonyl-piperidin-4- 1') -7-methoxy-1Hpvrimido[5,4-clquinoline-2,4-dio
ne 10 CI 3-(2-Chloro-phenyt)-7-methoxy-1-{4-methyl-cyclohexyl)-1H-pyrimido[5,4-
3-(3-Chloro-pligrydiyd-1 1-didvan©s ultg mdspipeddia by B-7athethaxig-tdpyrimido[5,4-c]quinoline-2,4-dio
ne (32 mg) W@%i@ﬁ@%%@ﬁ&@%%@ EQCQ%%?A Q&@C@ﬁgﬁ@ﬂé" {60184 mmot) and 1-chloro-2-

3-(3- chlogo phe(r:g/lz‘aiorggggo pergm ?g % np&%o&éﬁé %qwg&lgﬂm 245(51I|one dihydrochloride

(40 mg) and Sthanesul ony c
IM+1]". "H NMR (400 MHz CDCls): 6 9.58 (s, 1H 7. 62 (m, 1H), 7.54-7.59 (m, 1H), 7.52

(m, 2H), 7.08 (m, 2H), 6.42 (m, 1H), 4.91 {m, 1H), 4.06 (s, 3H), 2.71 (m, 1H), 1.98 (m,
1H), 1.65 (m, 4H), 1.56 (m, 1H), 1.08 (d, 3H) ppm.

10 Example 100: 3—(4-Chloro—ohenvl)—7—methoxv—1—( 4-methvi-cyclohexyh)-1H-pyrimido[5.4-

clauinoiline-2 . 4-dione

O

= o]
=
N
- ¢ )

3-(4-Chloro-phenyl}-7-methoxy-1-(4-meathyl-cyclohexyl-1H-pyrimido]5.4-

claguinoline-2,4-dione (55 mg) was prepared from §-methoxy-4-(4-methyl-

15 cyslohexylamino)-quinoline-3-carboxylic acid ethyl ester (0.164 mmaol) and 1-chloro-4-
isocyanaio-benzene (0.25 mmol) foliowing general procedure C. LCMS: m/z 450
M+1]".

Example 101: 4-[3-{3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-pyrimido[5.4-
clguinolin-1-

20 [l-piperidine-1-carboxylic acid isopropyl esier
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Example 122: 3-(3-Chloro-pheny1)-1-(1-methanesulfonylmethanesulfonvl-piperidin-4-VO-
7-methoxv-1|—|-[8y ' q’o 4-clquinoline-2.4-dione

3-(3-Ch|oro-phen{;%‘} -4(E ;sethanesuIfonyl-piperidin-4-y1)-7-methoxy-1Hgﬁ?ﬁséfgf%{%}giguinoline-2,4-dio
ne (42 mg) was prepared according to general procedure H from
3-(3-chloro-phenyl)-7-methoxy-1-piperidin-4-y1-1H-pyrimido[5,4-ciquinoline-2,4-
5dione.dihydrﬁlo@de (40 mg) and methanesulfonylmethanesulfonyl chloride. LCMS: m/z 594 [M+1y.

Example 123: 4:12J(3-Chloro-phenyl)-7-methoxy-2 4-dioxo-3,4-dihydro-2H-pyrimidor5,4-
cIouinoIin-141-pip%ridphe- -caoxcid methylamide 10 O
ethginesaliony
0

3-(3-Chloro-phenyly1- gnes *piperidin-4-y1)-7-methoxy-1Hpyrimido[5,4-c]guinoline-2,4-dion
e (30 mg) was prepareekQy-t

o,

15dione.dihydrochloridef(75"mg) with carbonyldiimidazole and methylamine. LCMS: m/z 494 [M+1]*.
Example 124: 443-(3-2Rloro-pheny1)-7-methoxy-2.4-dioxo-3,4-dihydro-2H-pyrimidor5.4-

cIouinoIin-141-pipeEi_?gnga.ﬁ?&gb&glsi&a}%%t%gwIti_eogé%wg’Q” dWﬁrg—99%9%§§[§§9T/U S2009/031819
clquinolin-1-ytl-piperidine-1-carboxylic acid isopropyl ester (47 mg) was prepared
according to general procedure H from 3-(3-chloro-phenyl-7-methoxy-1-piperidin-4-yl-
5 1H-pyrimido[5,4-clquinoline-2,4-dione.dihydrochloride (50 mg, 0.105 mmol) and
isopropyl chloroformate. LCMS: m/z 523 [M+1]".

Example 102: Trans-4-[3-(3-Chloro-phenv)-7-methoxy-2 4-dioxo-3.4-dihydro-2H-

rimidof[5.4-clauinalin-1-vll-cyclohexane-carboxviic acid methyl ester
0

”Db i QL
""NJ\N cl
== O
L
N
o
10 d

4-Chloro-8-methoxy-gquinoline-3-carboxylic acid ethyl ester (250 mg, 0.94 mmol)
was treated with trans-4-amino-cyclohexanecarboxylic acid ethylester foliowing general
progedure B to afford 8-methoxy-4-(trans-4-ethoxycarbonyl-cyclohexylamino)-quinoline-
3-carboxylic acid ethyl ester (207 mg). Thus obtained amino-ester (200 mg, 0.50 mmol)

15 was subjected fo reaction with 1-chloro-3-isocyanato-benzene according fo general

procedure C to furnish frans-4-[3-(3-chloro-phenyl)-7-methoxy-2, 4-dioxo-3,4-dinydro-2H-
pyrimido[5,4-cjguinolin-1-yl]-cyclohexane-carboxylic acid ethyl ester (175 mg). LCMS:
m/z 508 [M+1]".

20  Example 103: Trans-4-[3-(3-Chioro-phenvi)-7-methoxy-2.4-dioxo-3 4-dihydro-2H-

rimidol5.4-clguinolin-1-vil-cyclohexanecarboxylic acid.hydrochloride
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0 443-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolin-1-y1.1-piperidine-1-carboxylic acid methyl ester (35 mg) was cting
3-(3-chIoro-pf%é;gg’ﬁ%?%‘é}t%oxy-1-piperidin-4-y1-1H-pyrimido[5,4-c]guincﬁ{§§§25?ﬁ)£%{ﬁg
5dione.dihydrochloride (40 mg) with carbonyldiimidazole and methylamine. LCMS: m/z 495 [M+1]t.
Example 125:
3-(3-2hloro-pheny11-1-(1-methanesulfonvl-piperidin-4-v1)-7-methoxv-1HPYrimidof5,4-clottinoline-2,4-

dione Title Zompound was prepared using the same procedures described for the preparation of
3-(3-chloro-pH8- é%ﬁth

Ifonyl-piperidin-4-y I)<7-méthekytApyrimido[5,4-c]guinoline-2,4-dione. LCMS: m/z 515 [M+11-.
Example 126: 3-(3-Chloragphepy1)-1-(1-methanesulfonyl-piperidin-4-ylmethVI)-7-
methoxy-lH-mrimi .4-gleuinoline-2.4-dione Title compound was prepared using the same
procedures describefl foNthe preparation of
3-(3-chloro-pheny1)4-(1-methanesulfonyl-piperidin-4-y1)-7-methoxy-1Hpyrimido[5,4-c]guinoline-2,4-di

ane using 4 aminomgik RS OE-EARPR BY% Rl RINLASIE AER Ay 529 [M-Fit
N-(4-f(S)-3-(Feein- pHERAN P ARetRIRN ARG S ARG dr o - DR FRRIRIBIE%-clouinolin-1-yll-trans-
cyclohexyll-nzetoatirasisl temaraigecd@rgitizooohapedrd-(¥ab| prepesed Hisimg e -Edm@procedures
described forstheipyeRasatigntiors, 4-clquinolin-1-yii-cyclohexane-carboxylic acid ethy! ester (75
3-(3-chloro-pheny1)-1-(1- eéFgﬁnes I spiperidin-4-y1)-7-methoxy-1Hpyrimido[5,4-c]guinoline-2,4-di
one using trang: 4%51“&%—%70 0 é?yi)%%giéﬂam acid tertbutyl ester except the cyclization was carried
out following general procedure K. LCMS: 15m/z 529 [M+1]*.

Example 104: Cis-4-[3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3 4-dihydro-2H-

pyrimidol5.4-clauinolin-1-vi]-cyclohexane-carboxylic acid ethyi esier
0
gaevuel
N/U\N cl
R o}

=
N

e,

10
4-Chloro-8-methoxy-quinoline-3-carboxylic acid ethyl ester {250 mg, 0.94 mmot)

was treated with cis-4-amino-cyclohexanecarboxylic acid ethyl ester following general
procedurs B to afford 8-methoxy-4-(cis-4-ethoxycarbonyl-cyctohexylamina)-quinoline-3-
carboxylic acid ethyl ester (198 mg). Thus obtained amino-ester (175 mg, 0.44 mmol)

13 was subjected to reaction with 1-chioro-3-isocyanato-benzene according to general
procedure C to furmish cis-4-[3-(3-chicro-phenyl}-7-methoxy-2,4-dioxo-3.4-dihydro-2H-
pyrimido[s,4—c]quinolin-1-yl]-cyclohexéne-carboxyiic acid ethyl ester (138 mg). LCMS:
m/z 508[M+1]",

20 Example 105: Cig-4-[3-(3-Chioro-phenyl}-7-methoxy-2. 4-digxo-3.4-dihvdro-2H-
pyrimidol5.4-clquinolin-1-yl]-cyclohexane-carboxylic acid.hydrochloride
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Example 128:

N4343-(3- ChI §ﬁ%{;§2§5§7 methoxy-2A-dioxo-3A-dihydro-2Hpyrimido(g.4-¢laWinglin;3-yll-propyll-met
hanesulfonami 9/094528PCI171.182009/031819 Title compound was prepared using
the same procedures described for the preparation of
3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-y1)-7-methoxy-1Hpyrimido[5,4-clquinoline-2,4-di
one except that the cyclization of amine-ester was carried 5out following general procedure K. LCMS:

incubated with a knolvn Paioligand. Compounds also can be assayed for their ability to affect cellular
or physiological functions mediated 15by activity. Assays for each of these activities are described

nerein or are known. e @k joro-olR AANEARALERPOAIMERLE &’ER‘;}%:W%%‘WM@{S@” useful for

pharmaceutical appllcatlons may have in |b|taé%poten0|es (10501s) of mterest of below about 100 pM.

In an embodfﬂ?é'ﬁtd@rﬁﬂgd’w%‘?é%‘f*ﬁﬁ'g’ﬁ’f@§ HYARKEBIT IS 7ot ﬁ‘ﬁﬁr‘f‘hea’@é‘fﬂlcal 20applications
may have anaCs0ifgriagsrsteirotiderdtol bistbhld-dbotiosapmyiFdmprtsyiaf-gisitications, lower

inhibitorys potenciegdray-bey tarksis Fusinsiangineyembedinenosuopalkts sfthezpresent invention

may inhibit TME @ygl %;'Eé\%nn?ffﬁ ﬁﬂgwess than 10 ttM. The compounds of the present
invention elicit important and measurable 25pharmacological responses. Human whole blood assay

Blood is obtained by venlpuncture from a healthy human donor Preferably aII donors are pre-screened
for sexually t 0B ie@sShicie-nhel vist pdicheavh Aves irEg Huinpkpehysician. Blood
is drawn into bfLgesyringes contalnlng 0.5 ml of sodlum heparln (BD 5000 U/mL) Typically each
donor will give 100 - 150 ml of

FasIni él

N N Ci

3-{3-Chloro-phenyl)-1-cyclohexyl-7-methoxy- 1 H-pyrimido]5,4-cjguinoiine-2,4-
dione (30 mg) was prepared from 4-cyclohexylamino-8-methoxy-guinciine-3-carboxyfic
acid sthyl ester (0.7 mmol) and 1-chloro-3-isocyanato-benzene (0.15 mmot) foliowing
general procedure C. LCMS: m/z 436 [M+1]".
15
Example 107: 4-(3-Benzol 1,3]dioxol-5-yI-7-methoxy-2. 4-dioxo-3.4-dihydro-2H-
pyrimido[5.4-clguinolin-1-v)-piperidine-1-carboxylic acid fert-butyl ester
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Sheparinized blood. A third 50 cc syringe is collected without heparin. The non-heparinzed blood
is immediatelxw%vz%#iﬁg |nto 5 to 6 - 8m1 clotting tubes (red-gray cap)sanRiRIYFg£! Plug. (Becton
Dickinson). otted blood is separated by centrifugation at 1200 x g for 15 minutes. The
10serum is removed, placed into a sterile tube and reserved. Compounds are prepared as DMSO
stocks. All compounds are prepared as 20 mM solutions and then serial diluted with DMSO. The final
DMSO concentratighs are not greater than 0.5% in the assay. Compounds are added to a sterile
deep-well pol og)jh\en block (Cor'n L 15followed by 360 ttl.. of heparinized blood. The blocks are
covered with an atheivelfoil inverted to mix. The blocks containing the compound and
blood are placed into a 61 &Y 30 minutes. A stock of LPS using the reserved human
serum is prepared. TopsgpasetRe, 20 stock, add 1 ILL of LPS (5mg/mL; Sigma Cat # L3024) to 5 mL
of human serum. To € wel] added 40 tit of the serum containing LPS. Cover with foil and mix by
inverting the block. If thg bldbd fails to clot or shows extensive hemolysis, the LPS can be prepared in
the same way using hathan Type AB serum (Cambrex). After a 4-hour incubation at 37C the

blocks are centriuged L1000 0 2SRElELne G o« 8 BIASR Rdagestcd and placed

into a polypr(%)ylene late and then store es are teste for TNF or other

am
cytokines as PeITAE’ nilé{HlWB%rfﬂ’R?r § ?ﬁ%ttPﬁiElﬁb%%d(tFﬁPLﬁ’tf’@R{ ﬂ%‘%%’?esrﬁ CRREF IS 210). For TNF
the samples éuf@-tittibethy2obwith MBS HogB B R -BreianP BN iTaEcsyprdsiacssly! SHuman
PBMC were ghitaipesh byfsnana Hrabianiuman slonpidesikeopsss. mypicallywiag demess were

pre-screened f d] CHL\éﬂgdnl;l/g gﬂﬁ@q given a physical by a physician. One to two ampoules were
thawed at 37%85?1% en resuspen ed in 45 to 85 mL of RPM' + 10% FBS to a final concentration of

2.5 x 106 cells/mL. Resuspended ceIIs were flltered to remove any Iarge clumps (BD Falcon Cell
strainer, 70 pExan@ie 104352 2 § PEIIEBAL BfE98lave|| tissue culture plate
(Corning Cosipkifiaha), m@mﬂﬂafa@m@ humldlfled 5% C02 mcubator at 37C for 30 minutes.

01, 0

3-Benzol1,3]dioxol-5-yi-7-methoxy-1-piperidin-4-yi-1H-pyrimido{5,4-clquinoline-
2,4-dione.dihydrochloride (88 mg) was prepared according to general procedure G from
4-(3-benzo[1,3]dioxol-5-yl-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimidol5,4-clquinotin-
1-yl)-piperidine-1-carboxylic acid tert-butyl ester (100 mg, 183 mmol). LCMS: m/z 447
15 [M+17

Example 109 3-Benzol1,3]gioxal-5-vl-1-(1-methanesulfonyi-piperidin-4-yl)-7-methoxy-

1H-pyrimidol5,4-clguingline-2.4-dione
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Prepare compounds for addition to cells: All compounds were DM50 stocks at 20 mM. Working stock
for cell testing WEIGH gg%red as 4X concentrated material in 15RPM" + 1026 EB S, Compounds were
added to a po ypropy‘l;ene block and then diluted with the appropriate amount of RPMI + 10% FBS.
Typically 2.6 gL of 20 mM stock was diluted to 650 4L final volume to yield an 80 M starting
concentration in the stocks. RPM! was added to DMSO stock by pipetting into the tube or block. The
compounds wgredhen serial diluted with RPM! + 10% FBS. The final DMSO concentrations were
20not greater 4an-0°5% ip th \; Compounds were added to the cells as 4x working stock. 50
4 of compound w Hﬁjﬁe d% added to the cells and re-equilibrated in a humidified 5% CO2
incubator at 37C for 30 minytes. A stock of LPS was prepared using RPMI + 10% FBS. To prepare the
stock. 2.8 25 4 of g/mML; Sigma Cat # L3024) was added to 35 mL of media. 50 4 of the LPS in
media was added lls. Control cultures without LPS received only RPM' + 10% FBS. After an
overnight incubati9 at 37C, the cell culture supernatant was harvested and stored in a polypropylene
96 well plate. WO 2009/094528PCT/US2009/031819 Samples were tested for TNF as per the
manufacturer's insteutiomes! (TN SHOIBA - (REBISystiiesySinadvR 1hY -Thd®amtes were serially
diluted with RB&ntsd¥uBrAitaitezapnoaprisgendilukie prepadiias:iatitgeccahpreprdygically a 1:4 or 1:6
dilution. STN; iphibition, for,Salecl-compotBgR.Af g BraRentIMERIANIS S tRifRe table below: Ex.
# TNF inhib. gpl{/l(} EX # Tlélféi?nhib? ng/l) AHsBrERey | lé[,’ talk
5 4-dione.dihydrochloride (50 mg, 0.1 mmol} and methanesulfonyi chloride. LCMS: m/z

525 [M+1]". "H NMR (400 MHz, CDCl5): 8 9.52 (s, 1H), 7.15 (m, 1H), 7.08 (m, 1H), 6.92

(m, 1H), 6.86 (m, 1H), 6.70-6.76 (m, 2H), 6.19 (s, 1H), 6.12 {s, TH), 5.09 (m, 1H), 4.38

(m, 1H), 4.18 (m, 2H), 4.07 (s, 3H), 3.26 (m, 2H), 2.91 (m, 2H), 2.68 (m, 2H), 1.78 (m,

2H3, 1.14 {4, 3H) ppm.

10
Example 110; 3-(1-Cyclopentyl-7-methoxy-2.4-dioxo-1.4-dihydro-2H-pvrimidol5.4-

clauinolin-3~yh-benzoniirile

O\ij’\hi/ij\cr\i

= 0
=

N

3-(1-Cyclopeniyl-7-methoxy-2,4-dioxo-1,4-dihydro-2H-pyrimido{5,4-cJquinolin-3-
15 yl)»-benzonitrile (18 mg) was prepared from 4-cyclopentylamino-8-methoxy-quinoline-3-
carbokylic: acid ethyt ester (0.1 mmol) and 3-isocyanato-benzonitrile (0.5 mmol) following
general procedure C. LCMS: m/z 413 [M+1]".

Example 111: 1-Cyclopentyvl-7-methoxy-3-{ 3-methvisuifanvil-phenvl}-1H-pyrimido[5.4-

20  ¢lguinoline-2.4-dione
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1-Cyclopentyl-7-methoxy-3-(3-methyisuifanyl-phenyl)-1H-pyrimidof5,4-
clquinofine-2.4-dione (28 mg) was prepared from 4-cyclopentytamino-8-methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 1-isocyanato-3-methylsulfanyl-
5  bpenzene (0.5 mmol) following general procedure C. L.CMS: m/z 434 [M+1T%

Example 112: 1-Cyclopentyl-3-(3-methanesulionyl-phenyi-7-methoxy-1H-pyrimidol5.4-
clguinoling-2.4-dione

Ok,

&

-
0¥ %o
= 0
-~
N
O\
10 1-Cyclopentyl-3-(3-methanesulfonyl-phenyl)-7-methoxy-1H-pyrimido[5,4-

clquinociine-2,4-dione (21 mg) was prepared according to general procedure J from 1-
cyclopentyi-7-methoxy-3-(3-methylsulfanyl-phenyt)-1H-pyrimidof5,4-cjquinoline-2,4-
dione (21 mg, 0.5 mmol). LCMS: m/z 466 [M+17".

15 Example 113: 3-{{R)-3-{3-Chloro-pheny}-7-methoxy-2.4-dioxo-3.4-dihydro-2H-
nyrimidol5,4-clguinglin-1-yll-pyrrolidine-1-carboxviic acid fert-buty! ester

N j\
_},‘?’ O‘N\ N/OO\CE

P
N

O

4-Chioro-8-methoxy-quincline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol)
was treated with (R)}-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester following
20 general procedure B to afford 4-((R)-1-tert-butoxycarbonyl-pyrrolidin-3-ylamino)-8-
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methoxy-quinoline-3-carboxylic acid ethy! ester 381 mg). Thus obtained amino-ester
(208 mg, 0.5 mmol) was subjected to reaction with 1-chloro-3-isocyanato-benzene
according to general procedure C fo furnish 3-{(R)-3-(3-chloro-phenyl)-7-methoxy-2.4-
dioxo-3,4-dihydro-2H-pyrimidof5,4-cjquinolin-1-yil-pyrrolidine-1-carboxylic acid teri-butyl
ester (194 mg). LCMS: nm/z 523 [M+1]". '

Example 114: (R}3-(3-Chlorg-phenyl)-7-methoxy-1-pyrrolidin-3-yI-1H-pyrimido[5.4~

clquinoline-2.4-dione.dihvdrochloride

O L,

= o)
=

N

\

(R)-3-(3-Chloro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimido[5,4-cjguinoiine-
2,4-dione.dihydrochloride (59 mg) was prepared according fo general procedure G from
3-[(R)-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-clquinolin-
1-yll-pyrrolidine-1-carboxylic acid tert-butyl ester (105 mg, 0.2 mmol). LCMS: m/z 423
(M+17".

Example 115: 3-(3-Chloro-pheny-1-((R}-1-methanesulfonyi-pyrrolidin-3-yh-7-methoxy-

1H-pyrimidol5,4-clguinoline-2.4-dione

"’S'"N/;l
il N/lLN o]

o]

\ O
=
N

SN

3-(3-Chloro-phenyl}-1-({(R)-1-methanesulfonyl-pyrrolidin-3-yi)-7-methoxy-1H-
pyrimido[5,4-clguinoline-2,4-dione (29 mg) was prepared according to general procedure
H from (R)-3~(3-chloro-phenyl)-7-methoxy-1-pyrrotidin-3-yl-1H-pyrimidol8,4-clguincline-
2,4-dione.dihydrochloride (42 mg, 0.1 mmol) and methanesulfonyl chioride. LCMS: m/z
501 [M+1]".
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Example 118: 3-[($)-3-(3-Chloro-phenyl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-
pyrimidol5.4-clguinglin-1-vil-pyrrolidine-1-carboxylic acid tert-hutyl ester

reN Ut
N
?‘ '*"N’”\N cl
=R o

%,

-
N

Pae

4-Chloro-8-methoxy-qguinoline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol)
was treated with (8)-3-amino-pyrrolidine-1-carboxyiic acid tert-butyl ester foliowing
general procedure B to afford 4-({S)-1-tert-butoxycarbonyl-pyrrolidin-3-ylamino)-8-
methoxy-gquinoline-3-carboxylic acid ethyl ester (345 mg). Thus obtained amino-ester
(208 mg, 0.5 mmol) was subjected to reaction with 1-chloro-3-isocyanato-benzene
according to general procedure C to furnish 3-[{S}-3-{3-chloro-phenyl}-7-methoxy-2,4-
dioxo-3,4-dinydro-2H-pyrimido[5,4-clquinolin-1-yl]-pyrrolidine-1-carboxylic acid tert-butyl
ester (177 mg). LCMS: m/z 523 [M+1]".

Example 117: {8)-3-(3-Chloro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimidofb.4-

clauinoline-2.4-dione.dihydrochloride
SH N\
HN
"“N’”\N cl
= o}

-
N

(S)-3~(3-Chioro-phenyl)-7-methoxy-1-pyrrolidin-3-yl-1H-pyrimido[5,4-clquinoline-
2,4-dione.dihydrochloride (53 mg) was prepared according to general procedure G from
3-{(8)-3-(3-chloro-phenyl)-7-methoxy-2 ,4-dioxo-3,4-dihydro-2H-pyrimidof5,4-clguinolin-1-
yil-pyrrolidine-1-carboxylic acid tert-butyl ester (105 mg, 0.2 mmol). LCMS: m/z 423
M+1]".

Example 118: 3-(3-Chioro-phenvl}1-((S)-1-methanesulfonyl-pyrrolidin-3-yl}-7-methoxy-

1H-pyrimidol5.4-clauinoline~2.4-dione
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3-(3-Chloro-phenyl}-1-{(S)-1-methanesulfonyl-pyrrolidin-3-yi}-7-methoxy-tH-
pyrimidol5,4-c]quinoline-2,4-dione (27 mg) was prepared according to general procedurg
H from (S)-3-(3-chioro-phenyl)-7-methosty-1-pyrrofidin-3-yl-1H-pyrimido[§, 4-clquinoline-
5 2,4-dione.dihydrochloride (42 mg, 0.1 mmol) and methanesulfonyi chloride. LCMS: m/z
501 [M+1]".

Example 119: 3-Benzo[1,3]dioxol-5-yI-1-(2-methanesulfonyl-ethyl)}-7-methoxy-1H-
pyrimido5.4-clauinoline-2.4-dione

o o Q
\;FI/\/\NJLN@[J
Y

G

£
N

o]
10 ™~

_ 4-Chloro-8-methoxy-guinoline-3-carboxylic acid ethyl ester (266 mg, 1.0 mmol)
was treated with 2-methanesulfonyl-sthylamine following general procedure B to afford
4-(2-methanesulfonyl-ethylaminc)-8-methoxy-guinoline-3-carboxylic acid ethyl ester (305
mg). Thus obtained amino-ester (70 mg, 0.2 mmol} was subjected to reaction with 5-

15 Isocvanato-benzol1,3]dioxole according to general procedure C to furnish 3-
Benzo[1,3idioxol-5-yl-1-(2-methanesulfonyi-ethyl)-7-methoxy-1H-pyrimido[5,4~
clguinoline-2,4-dione (43 mg). LCMS: m/z 471 [M+17]".

Example 120 1-Cyciopentyl-3-(2.3~dihvdro-benzol1 41dioxin-8-y|-7-methoxy-1H-
20 pyrimidol5 4-clguinoline-2 4-dione
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1-Cyclopentyl-3-(2,3-dihydro-benzo[1,4]dioxin-6-yl }-7-methoxy-1H-pyrimidof5,4-
clquinoline-2,4-dione (18 mg) was prepared from 4-cyclopentylamino-8-methoxy-
quinoline-3-carboxylic acid ethyl ester (0.1 mmol) and 8-isocyanato-2,3-dihydro-
5 benzol1,4]dioxine (0.5 mmol) foliowing general procedure C. LCMS: my/z 446 [M+17".

Exampie 121: 3-(3-Chioroc-phenyl)-1-{1-ethanesulfonyl-piperidin-4-v|}-7-methoxy-1r-
rimidoi5,4-clauinoline-2 . 4-dione

10 -
3-(3-Chloro-phenyi}-1-{1-ethanesulfonyl-piperidin-4-yl)-7-methoxy-1H-
pyrimido[5,4~c]quinoline-2,4-dione {32 mg) was prepared according to general procedure
H from 3-(3-chioro-phenyl)-7-methoxy-1-piperidin-4-yi-1H-pyrimido[5,4-c]quinoiine-2,4-
dione.dihydrochloride (40 mg) and ethanesulfony! chloride. LCMS: m/z 529 [M+1]".
15

Example 122: 3-(3-Chloro-phenyi-1-{1-methanesulfonyvimethanesulfionvl-piperidin-4-yi}-

rimidol5.4-clquinoline-2.4-dione
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3-(3-Chlaro-phenyl)-1-(1-ethanesulfonyl-piperidin-4-yi)-7-methoxy-1H-
pyrimidof3,4-clquinoline-2,4-dione (42 mg) was prepared according to general procedure
H from 3-(3-chloro-phenyl)-7-methoxy-f-piperidin-4-yl-1H-pyrimido[5.4-clquinoline-2,4-
5  dione.dihydrochloride (40 mg) and methanesulfonylmethanesulfony! chioride. LCMS:
m/z 584 IM+1]".

Example 123: 4-[3-(3-Chlorg-phenyh-7-methoxy-2.4-dioxo-3,4-dihvdro-2 H-pyrimido[5.4-
clguinolin-1-vll-piperidine-1-carboxvlic acid methytamide

10

3-(3-Chloro-phenyl)-1-(1-ethanesuifonyl-piperidin-4-yl)-7-methoxy-1H-
pyrimido[3,4-clquinoline-2,4-dicne (30 mg) was prepared by reacting 3-{3-chloro-
phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido{5,4-clquinoiine-2,4-
15  dione.dihydrochloride (75 mg) with carbonyldiimidazole and methylamine. LCMS: m/z
494 [M+1]".

Example 124: 4-{3-(3-Chioro-phenvl)-7-methoxy-2.4-dioxo-3.4-dihydro-2H-pyrimido[5 .4~
clauinoiin-1-vil-piperidine-1-carboxvlic acid methy! ester
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4-[3-(3-Chloro-pheny!)-7-methoxy-2;4-dioxo-3,4-dihydro-2H-pyrimidol5,4-
clquinoiin-1-yl]-piperidine-1-carboxylic acid methyl ester (35 mg) was prepared by
reacting 3-{3-chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido[5,4-cguinoline-2,4-
dione.dihydrochloride (40 mg) with carbonyldiimidazole and methylamine. LCMS: m/z
495 [M+11".

Example 125 3-(3-2hloro-phenyt-1-(1-methanesulfonvl-piperidin-4-y-7-methoxy-1H-
oyrimido[5.4-clauinoline-2.4-dione

O30
AW
NT N
NN ©
~
N
Lo

Title compound was prepared using the same procedures described for the
preparation of 3-(3-chloro-phenyl)-1-{1-methanesulfonyl-piperidin-4-yl)-7-msthoxy-1H-
pyrimidof5,4-clquinoline-2,4-dione. LCMS: m/z 515 [M+1]".

Example 126: 3-(3-Chioro-pheny)-1-(1-methanesulfonvl-piperidin-4-vimethyl}-7-

methoxy-1H-pyrimide[5.4-clquinoline-2 4-dione
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The donor leukopak is opened aseptically in a hood using a scalpel or new razor blade cleaned with
alcohol. The donor cells are decanted into a 180 ml conical polypropyle e Nunc#
CS48: VWR# 2 6‘5’8-‘?66%or BD tube (VVVR #21008-943). Typically a dgﬁ’é’ﬁgﬁé‘u‘%ﬁa will yield 70 -
90 mL of cells. The donation bag is backwashed with 50 mL of sterile Hanks Balanced Salts
Solution (HESS; Invitrogen w/o phenol red). Decant into cells. Bring cell suspension to a final
volume of 180 m}. with HBSS at room temperature. 10Add 30 mL of cell suspension to each of 6 x 50
mL conical tubgg':(Corning). Underlay the cell suspension with 15 mL of Histopaque (Histopaque
1.077 g/mL; Si 10771) brought to room temperature. Use a 50 mL syringe and an 18 GA 6 inch
spinal needle (BD #40836Q; 1.2 mM x 152 mM; 18 GA) to underlay the histopaque taking care not to
disturb the interfdce.} 5

h

should be turned off oy t

fuge the tubes for 30 minutes at 400 x g at room temperature. The brake
cefitrifuge. Aspirate the media from the tubes taking care not to disturb
the cells at th oRemove PBMC at the interface by aspiration taking care not to disturb the
residual eryth ellet. 20Pool cells and resuspend to 200 mL. Split into 4 x 50 mL polypropylene
tubes and centeifuge at 400 x g for 10 minutes. Aspirate supernatant and resuspend cells in 100 mL of
HBSS. Repeat centrifuge wash step 2X. Final pellets are resuspended in 50 mL of HBSS and filtered
to remove any larg&ittuppeoyBD FaiBPRCEINSatAesarE PIVEeCdey 363880 P586Ils are counted using
a hemacytomeipsrddinte 8.5-thlofeets int Y oahslbBSHIahe chuntyEstmtkecce-number.
Pellet cells abﬁ%as@,tﬁgapgn@éﬁw?édl%ﬁéuéﬂsada%M&ﬁw.alptaqmm15@4m,chhe§a&r1amivated;

Invitrogen) containing 6% DI /O (0] f ﬂngl concentration of 1 x 108 cells/mL. Aliquot cells to cryovials,
1 mL perviaPBBERE ¥ FhiB 281 H¥EILT blocks and place into -80C freezer overnight.

Example 127: N-J4-1({8)-3-(3-Chloro-phenyi}-7-methoxy-2 4-dioxo-3 4-dihydro-2H-
pyrimidol5.4-clauinolin-1-yll-frans-cvelohexyli-methanesulfonamide
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Title compound was prepared using the same procedures described for the
preparation of 3-{3-chloro-pheny!)-1-(1-methanesulfonyl-piperidin-4-yl}-7-methoxy-1H-
pyrimido[5,4-clquinoline-2,4-dione using frans-{4-amino-cyclohexyl)-carbamic acid tert-
butyl ester except the cyclization was carried out following general procedure K. LCMS:

15 myz 529 [M+1]".

Example 128: N-{3-[3-(3-Chloro-phenvly-7-methaxy-2.4-dioxo-3,4-dihydro-2H-
pyrimidol5,4-clauinolin-1-vl]-propyi-methanesulfonamide
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Remove cells from freezer and place cells into liquid nitrogen storage. Prior to use of cells in
compound pr%f aa}%?ﬁ, determine the ability of the cells to respond%%éyggﬁggysaccharides
from Escherichia coli 34; Sigma Cat# L3024, 5mg resuspended in 1 mL of RPM’) and S100b
(bovine S100b; Calbiochem, 10Cat# 559290, resuspended in 1 mL of RPMI + 10% FBS). Thaw
one ampoule of cells and resuspend in 40 mL of RPM! (ATCC; Cat # 30- 2001) + 10% fetal bovine
serum to a final concentration 0£.2.5 x 106 cells/mL. Add 100o0f cells to each well of a 96 -well tissue
culture plate ¢Carning Cosar and equilibrate in a humidified 5% CO2 incubator at 37C for 30
minutes. 15Ad’§”.pg0’0\l_/6ﬁv PV 10% FBS with or without LPS (100 ng/mL) or S100 (20 ug/mL).
After an overnight ipCsabatipriat 37C, harvest the cell culture supernatant and store in a polypropylene
96 well plate at 4 Ces are tested for TNF or other cytokines as per the manufacturers
20instructions (TNF BLISA; R&D Systems, Cat # DY210). The samples are serially diluted with PBS +
1% BSA to find the D proper dilution condition for the cell prep. PDE4 Inhibition Assay 25A TR-FRET -
based phosphodieJitieasemaes, s fronered oieaiae BERoEscaas Lded ety Wkether these
compounds weringpes slicatibibilitarsof the R kb annynipddsing Reafluriitazy-a8-a positive control,

compounds of the @ﬁ%@&dﬂgﬁm@a WELE é?éé&ﬂr%@@lé‘%&éh&%(%ﬁ‘%ﬁ%@%@é’r%E/Lparﬁlé@s”ate The
principle of the': assay is based on the bind |n /Eti%ﬂ .monophosphate generated upon cAMP
ed

conversion t&'%' ﬂwrﬁﬁ%'@ T lI\/F’Alfi’l‘r:) jhich in turn is also ligated to a separate

complex carrying terbium (Tb)-donor molecule. PrOX|m|ty of the fluoreceinated 5'AMP to the Tb donor
generates Flagipspeneadmasesance Energy Transfer. A PDE Sinhibitor will reduce the conversion of

CAMP to 5'AMP, thys fsswgbraqofmm@ta%@emmmnqmmmm% IMAR biglipgggagent and reduce

the resulting FRET signal. The followin rocedure \vere ta obtain the experimental data
described g ompoung s can be assayed m%:g forthear iy 1o enhl%:“pTw F-a accumu(?a‘fa'o %c F

10 cultures. Inhibitor binding may aiso be measured by radiolabelling the inhibitor prior to

binding, isolating the inhibitor or complex and determining the amount of radiolabel
bound. Alternatively, inhibitor binding may be determined by running a competition
experiment in which new inhibitors are incubated with a known radioligand. Compounds
also can be assayed for their ability to affect cellular or physiological functions mediated
15 by activity. Assays for each of these activities are described herein or are known in the

art.

In general, embodiments of the present invention useful for pharmaceutical
applications may have inhibitory potencies (ICsq's) of interest of below about 100 uM. In
an embodiment, embodiments of the present invention useful for pharmaceutical

20  applications may have an |Cs; for a protein of interest of below about 50 uM. For
particular applications, ower inhibitory potencies may be useful. Thus, in another
embodiment, compounds of the present invention may inhibit TNF-a with an ICs ina

range of iess than 10 uM.

The compounds of the present invention elicit important and measurable

25  pharmacological responses.

Human whole blcod assay
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below: The assay buffer was prepared by diluting 5X supplied Tween-based 10buffer in 1:5 in water to

make 1X buff%rb,ggﬂgj{’%;%ed additive to bgffer (DTl or MnCI2). In a sgpg@)%sgﬁgmyspg)lypropylene
plate, compound dilutions were prepared in assay buffer. Separate microcentrifuge tubes were

prepared of PDE4B and PDE4D according to assay template - in assay buffer. The tubes were kept on
ice. The enzyme concentration shown on the template were diluted 15by 1:4. FAM-cCAMP substrate

solution was prepaggd, 2ECHAIRGRASSRYIEMNE R »rHRLAAMRAVRINRS trraefesiedifrom

polypropylene plate into black 384-Well)i£!§&e. This %Ig'ggswas centrlfu%m/bri%f%sg ?ggge sure all 5 plis

on the bottorfX9F BT HF S BIED PP B AB SN A e S5ittioh Was Transterred into Alternate wells on

row 'N' of 388imeR phyticstammpresreePRAY 5RMB0NS oF coprapetPBEVEY éiB\fhe solution was
transferred intiiakerasiernwills 60000wWn Q.0 38y ekl ateyos taiftigigefton-ced 62 o-LAMP substrate
solution was fransterediato bottom row of separate 96-well plate. 5 pl of enzyme solution from the
"reservoir" row (N or 0) was transferred to each of the wells containing compounds, per layout map.

Next, 10 pl of cAMR shsipate asiRnsipusd \xﬁr,%ﬁmﬁsnv?/.e%ﬁem@.r%r;siﬁrn%@%éar@te-first or

enzyme-first can be switched dependlngjon what s OBtImZ i J’he final CAMP _concer?tration was 100nM
in the reactiof"™tBIe0t QLSS WAS pi e e 48 LSRN TR O R d%he blanks. The
plate was sealesl (BizhiemDiglinsie’im strip and incubated at 30 C for 90 minutes. A TR-FRET solution
was prepared. 4 ml of 1X IMAP Buffer A was 30added to 6 ml of IMAP Buffer B. 25 p1(1/800 of 20 ml)
of binding beads wkeatieited tiothis anpbralsddy prnéTtiggiaoapll 9aig feidfurenwigs: pipetted into 2 of the

wells coptainigg#he relasledassaydaniier stiext s ahpddA@Q. of remaining volume) of Th donor
solution was added to the remaining TR-FRET solution and mixed by inverting. 60 pl of this solution

was pipetted into refpaiingse sllarisarssay N sRRRAINING WElmdE bR FRYEREZssnlution was
poured into 3 B s%‘ittj%i&osaextn%qgeg %Héﬁ'%;. Qé‘ﬁ!z%’ﬁg%.wﬂ?eLﬁﬁgﬂa‘i&é%ﬁ%n%gr%%ﬁsoé%'on into all assay

wells. The wells were covere 1w Il strip and incubated for at least 3 hours 5 or overnight
protected froR?igREEE Gl driis Patdbom temperature. The plate was read on the Envision
Reader: Emission 1: 520 / Emission 2: 486 / Exc: 340. Mirror: Umbelliferone (UV). The data below was
obtained by the pro(‘é@aa%r@éwm@(éﬁgm&enle deep-well polypropylene block {Coming)

15 followed by 360 pL of heparinized blood. The blocks are covered with an adhesive foil

strip then inverted o mix.

The blocks containing the compound and blood are placed into a 37° C incubator

for 30 minutes.

A stock of LPS using the reserved human serum is prepared. To prepare the
20 stock, add 1 pl of LPS (5Bmg/mL; Sigma Cat # L3024 ) to 5 mL of human serum. To
each well added 40 ul of the serum containing LPS. Cover with foil and mix by inverting
the black. If the blood fails to clot or shows extensive hemolysis, the LPS can be
prepared in the same way using human Type AB serum {Cambrex).

After a 4-hour incubation at 37°C the biocks are centrifuged at 1000xg to fully
25 pellet the RBC.

The plasma is harvested and placed into a polypropylene 96 well plate and then
stored at 4° C.
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10 Ex. # PDE4B2 IC50 (nM) PDE4D IC50 (nM) Ex. # PDE4B2 IC50 (nM) PDE4D IC50 (nM) 30 17000

25000 1 32 25‘98%0%§/999§2§3 12400 25000 51 126 616 PCT/US2009/031819

Samples are tested for TNF or other cytokines as per the manufacturer's
instructions (TNF ELISA; R&D Systems, Cat # DY210)." For TNF the samples are
diluted 1:20 with PBS + 1% BSA.

Human PBMC TNF synthesis assay

5 Human PBMC were obtained by from a healthy human donor leuko pak.
Typically, all donors were pre-screened for STD, HIV and have been given a physical by
a physictan. One to two ampoules were thawed at 37°C and then resuspended in 45 to
85 mL of RPMI + 10% FBS to a final concentration of 2.5 x 10° cells/mL. Resuspended
cells were filtered io remove any large clumps. (BD Falcon Cell strainer, 70 pM. Cat
10 #352350) 00 pl of cells were addedio sach well of a 96 —well tissue cuiture plate
(Corning Costar # 3595) and equilibrate in a humidified 5% CO; incubator at 37°C for 30

minuies.,

Prepare compounds for addition to cells: All compounds were DMSO stocks at
20 mM. Working stock for cell testing were prepared as 4X concentrated material in
15 RPM + 10% FBS. Compounds were added to a polypropylene block and then diluted
with the appropriate amount of RPMI + 10% FBS. Typically 2.6 pl. of 20 mM stock was
diluted to 850 pL final volume fo yield an 80 uM starting concentration in the stocks.
RPM! was added to DMSO stock by pipetting info the fube or block. The compounds
were then serial diluted with RPMI + 10% FBS. The final DMSO concentrations were
20 not greaier than 0.5% in the assay.

Compounds were added to the cells as 4x working stock. 50 pl of compound
was prepared above is added to the cells and re-equilibrated in a humidified 5% CO;

incubator at 37°C for 30 minutes.

A stock of LPS was prepared using RPMI + 10% FBS. Yo prepare the stock, 2.8
25  pl of LPS (5mg/mL; Sigma Cat # L3024) was added to 35 mL of media. 50 uL of the
LPS in media was added to the cells. Control cultures without LPS received only RFMI
+ 10% FBS. After an overnight incubation at 37°C, the cell culture supematant was

harvested and stored in 2 polypropylene 96 well plate.
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Samples were tested for TNF as per the manufacturer’s instructions (TNF ELISA;

R&D Systems, Cat # DY210). The samples were serially diluted with PBS + 1% BSA fo
the appropriate dilution condition for the cell prep, typically a 1:4 or 1:8 dilution.

5 TNF inhibition for select compounds of the present invention is shown in the table
below:
Ex. # TNF inhib. (UM) : Ex.# | TNF inhib. {(uM) Ex. # | TNF inhib. (uM)
1 0.18 4 14.2 5 0.27
10 0.41 16 0.68 17 0.39
18 1.1 28 3.5 29 0.92
30 25 32 26 33 20
34 3.6 37 20 38 0.45
39 1.3 41 0.5 45 0.2
46 1 47 0.9 48 1.4
51 0.03 54 0.006 55 0.163
72 0.004 73 0.009 75 0.006
78 0.001 83 6.001 84 0.002
87 0.002 88 0.001 89 0.005
80 0.002 91 £.001 g2 0.0024
93 0.0004 94 0.0004 95 0.001
96 0.0004 97 0.0008 98 0.0003
99 0.02 100 0.0009 103 0.001
106 0.004 107 0.001 108 0.45
108 0.008 110 0.123 111 0.074
112 0.28 113 0.0003 114 0.031
115 0.029 116 0.002 117 1.0
118 0.029 120 0.24 124 50
128 0.002 127 0.006

Preparation of Human peripheral blood mononugclear cells from donor ieuko paks

Human donor leukopaks are obtained from normal, healthy human donors

10 {Analytical Biological Services). Donor leukopaks are received by overnight delivery. All

blood paks are shipped wrapped in cold packs and absorbent packing materiai.
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26 59122 3980 127 2573 The specific pharmacological responses observed may vary
according to and dePendlng on the particular active compound selectedp%r}ggz%&%g télgre are present
pharmaceutlcal carriers, as well as the type of formulation and mode of adminis ratlon 15employed,
and such expected variations or differences in the results are contemplated in accordance with
practice of the present invention. Although specific embodiments of the present invention are

herein illustrated a&ﬁed@c%bﬁq;Assogﬂet%pmag%@mw natdipieraeieipe thaahays: detailed

descriptions are provided as exemp ary of the present invention and should not be construed as
20constituting &5 FRNESHER 81 invention. Modifications will be obvious to those skilled in the art,
and all modifications that do not depart from the s 1plrlt of the |nvent|on are mgen%ed to be included with

the scope of the apErfiRaa" QallRfEe ERUTHIPB A LT HEGIZpypropyiene tude (Nalgene

Nunc # CS48; VWR# 21020-500 or BD tube (VWR # 21008-943). Typically a donor
5  leukopak will yield 70 — 90 mL of cells. '

The donation bag is backwashed with 50 mL of sterile Manks Balanced Salts
Solution. (HBSS; Invitrogen w/o phenol red). Decant into cells.

Bring celi suspension to a final volume of 180 mL with HBSS at rcom

temperature.
10 Add 30 mL of cell suspension 1o each of 6 x 50 mL conical tubes {Corning).

Underlay the cell sUépen’sion with 15 mL of Histopague (Histopaque 1.077 g/ml.;
Sigma 10771) brought to room temperature. Use a 50 mL syringe and an 18 GA © inch
spinal needle (BD #408360; 1.2 mM x 152 mM; 18 GA) to underiay the histopaque
taking care not to disturb the interface.

15 Centrifuge the tubes for 30 minutes at 400 x g at room temperature. The brake
should be turned off on the centrifuge.

Aspirate the media from the tubes taking care not to disturb the cells at the
interface. Remove PBMC at the interface by aspiration taking care not fo disturb the
residual erythrocyle pellet.

20 Poal cells and resuspend to 200 mL.. Splif into 4 x 50 mL polypropylene tubes
and centrifuge at 400 x g for 10 minutes. Aspirate supernatant and resuspend cells in
100 mbL of HBSS. Repeat cenirifuge wash step 2X. Final pellets are resuspended in 50
mb of HBSS and filtered to remove any large clumps. (BD Falcon Cell strainer, 70 GM
Cat #352350)

25 Cells are counted using a hemacytometer. Dilute 0.8 mL of celis in 9.5 mL of
HBSS and count. Estimate cell number.
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CLAIMS Al or a pharmaceutically acceptable salt thereof, wherein Alis 0 or S; A2is 0 or S; UisN; V is
C-(CH2),,Rv; W is C-%CHZ),,RW; Xis C-(CH2)"Rx; Y is C-(CH2)yRY: Z |§8C%
u

- Rz:. Rl is
-(CH2),112.Q;“§)221|3g9{ L(’fls—fﬁ),RS; wherein each of q, s, w, X, y, and z indivi Iggﬁé}gﬂ%g 3,0r4;vis

zero; RQ is selected from the group consisting of: alkyl, cycloalkyl, phenyl, benzyl, tetrahydrofuranyl,

Peliet cells at 400 x g for 10 minutes. Resuspend cells in fetal bovine serum
‘ (heat inactivated; Invitrogen) containing 6% DMSO to a final concentration of 1 x 108
cells/mL.

Aliquot cells to cryovials, 1 mL per vial.
5 Place cells into cell freezer blocks and place inte -80°C freezer overnight,
Remove celis from freezer and place cells into liguid nitrogen storage.

Prior to use of cells in compound profiling assays, determine the ability of the
cells to respond to LPS (lipopolysaccharides from Escherichia coli 0111:B4; Sigma Cat#
1.3024, 5mg resuspended in 1 mL of RPMI) and S100b (bovine $100b; Calbiochem,

10 Cat# 559290, resuspended in 1 mL of RPM! + 10% FBS).

Thaw one ampoule of cells and resuspend in 40 mL of RPMI (ATCC; Cat # 30-
2001) + 10% fetal bovine serum to a final concentration of 2.5 x 10° cells/mL.

Add 100 ul of cells to each well of a 96 ~well tissue culture plate (Corning Costar
# 3595) and equilibrate in & humidified 5% CO» incubator at 37°C for 30 minutes.

15 Add 100 uk. of RPMI + 10% FBS with or without LPS (100 ng/mL) or 100 (20
ug/mt.).

After an overnight incubation at 37°C, harvest the cell culture supernatant and

store in a polypropylene 96 well piate at 4° C.

Samples are tested for TNF or other cytokines as per the manufacturers
20 instructions (TNF ELISA; R&D Systems, Cat# DY210). The samples are serially diluted
with PBS + 1% BSA to find the proper diiution condition for the cell prep.

PDE4 Inhibition Assay

25 A TR-FRET - based phosphodiesterase assay kit from “Molecular Devices” was
used to test whether these compounds were indeed direct inhibitors of the PDE4
enzyme. Using Roflumilast as a positive control, compounds of the present invention
were tesied against fluorescein-labeled cAMP substrate. The principle of the assay is
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tetrahydropyranyl, pyrrolidinyl, piperidinyl, and -ORs, wherein the cycloalkyl is optionally substituted
with one or more Re; the phenyl and benzyl are each independently optj % #b) ituted with one or
more Re; and" e ?%%/r{gﬁ@zgrofuranyl, tetrahydropyranyl, pyrrolidinyl and E)L%}éﬂr% |?1%)|§ z;%%%ach
independently optionally substituted with one or more Rhe; BY is chloro or -OCHa; each of Rs, Rw,
Rx, Rv, and BY is independently selected from the group consisting of alkyl; alkenyl; alkynyl; aryl; aryl

substituted wiip e, BRI B 1 AFIAR-EYRAREXFIRBINE GuRalielteg i pne of more Re;

fused cycloallcylaryl substituted with one or more Rn; fused arylcycloalkyl substituted with one or more
Rf2; fused hé?é&%%@? EﬁBQﬂtJW\Blﬂq'%ée%?%tor‘@hﬁH;"flfl@(r@ SASTHERFSYdy! substituted with one

or more Rf4;separate complex carrying terbium (Tb)-donor molecule. Proximity of the fluoreceinated
5'AMP to the Tb donor generates Fluorescence Resonance Energy Transfer. A PDE
5 inhibitor will reduce the conversion of cAMP to 5’ AMP, thus reducing monophosphate
that can bind to the IMAP binding reagent and reduce the resulting FRET signal.

The following procedures were taken to obtain the experimental data described
below:

The assay buffer was prepared by diluting 5X supplied Tween-based
10 buffer in 1:5 in water to make 1X buffer. Add desired additive to buffer (DTT or
MnClz). In a separaie 96-welt polypropylene plate, compound dilutions were
prepared in assay buffer. Separate microcentrifuge tubes were prepared of
PDE4B and PDE4D according to assay template — in assay buffer. The tubes
were kept on ite. The enzyme concentration shown on the template were diluted
15 by t:4. FAM-cAMP substrate solution was prepared according to assay
template. 5 pl compound was transferred from polypropylene plate into black
384-well plate. This plate was centrifuged briefly to make sure all & pl is on the
bottom. Up to 80 yl of prepared PDE4B enzyme solution was transferred info
alternate wells on row 'N' of 384-welt plate starting from celi N1, Up to 80 pl of
20  prepared PDE4D enzyme solution was transferred into alternate wells on row ‘O’
of 384-weli plate, starting from cell Q2. cAMP substrate soiution was transferred
into bottom row of separate 96-well plate. 5 yl of enzyme solution from the
“reservoir” row (N or O) was trensferred to each of the wells containing
compounds, per layout map. Next, 10 yl of cAMP substrate was transferred to
25 these wells. The order of substrate-first or enzyme-first can be switched
depending on what is optimal. The final cAMP concentration was 100nM in the
reaction. 20 yl of assay buffer was pipetted info 4 separate wells — these are the
blanks. The plate was sealed with an aluminum strip and incubated at 30° C for
890 minutes. A TR-FRET soiution was prepared. 4 mi of 1X IMAP Buffer A was
30 added to 6 ml of IMAP Buffer B. 25 ul (1/800 of 20 ml) of binding beads was
added to this and mix by inverting. 60 pi of this mixture was pipetied into 2 of the
wells containing the ‘biank” assay buffer. Next, 49.7 pl (1/400 of remaining
volume) of Th donor solution was added to the remaining TR-FRET solution and
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fused cycloalkylheteroaryl substituted with one or more Rf5; fused heteroarylcycloallcyl substituted

with one or more Rf6: fused heterocyclylheteroaryl substituted with one IprT%gggngZ; Qalogen;
haloalkyl, heté’?gc@?gm?ﬁéﬁerocyclyl substituted with one or more Rho; he?eroaryﬁ/%é%roaryl

substituted with one or more Rh; hydrogen; 1\TR3R4; -C(0)1CR3R4; C(0)2R6; -S(0)jR7; -ORE; and
nitro; wherein each of R3 and R4 is independently selected from the group consisting of H, acyl, alkyl,

alkoxy, alkoxyalkyl,, o QHGYISEUAr A Kl QR DIRIETASYEIMLARY Defgigel- 115 0, 1, or 2
assay buffer-containing wells. The TR-FRET solution was poured into a pipette
boat and a multichannsl pipette was used to drop 80 ul of solution into all assay
wells. The wells were covered with a foil strip and incubated for at least 3 hours
5 or overnight protacted from light {e.g. in a drawer) at room temperaiure. The
plate was read on the Envision Reader: Emission 1: 520/ Emission 2: 486 /
Exc: 340. Mirror: Umbelliferone (UV).

The data below was obtained by the procedure described above:

190

Ex. # PDE4B2 PDE4D IC50 | Ex. # PDE4B2 PDE4D IC50
1ICB0 (nV) (nM) 1C50 (nh) {nM)

30 17000 25000 32 25000 25000

33 12400 25000 51 126 816

54 78 338 84 513 827

92 68 151 103 17 55

115 49 163 118 80 208

121 26 59 122 39 80

127 25 73

The spedific pharmacological responses observed may vary according to and
depending on the particuiar active compound selected or whether there are present
pharmaceutical carriers, as well as the type of formulation and mode of administration

15 employed, and such expected variations or differences in the results are contemplated in

accordance with practice of the present invention.

Although specific embodiments of the present invention are herein illustrated and
desribed in detail, the invenfion is not limited thereto. The above detailed descripfions
are provided as exemplary of the present invention and shouid not be construed as

20 constituting any limitation of the invention. Modifications will be obvious tc those
skilled in the art, and all modifications that do not depart from the spirit of the invention
are intended fo be included with the scope of the appended claims.
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each R5, R6, R7, and RE is independently selected from the group consisting of hydrogen; alkyl;
alkenyl; alkynyl; alkoxy; aryl; aryl substituted with one or more Re; cycloalkyl; cycloalkyl substituted
with one or more Re; halogen; haloalkyl; heterocyclyl; heterocyclyl substituted with one or more Rhe;
heteroaryl; and heteroaryl substituted with one or more Rha; fs-nhe wherein each of Ra, Re, Rp, RL,
Rf3,RB, R, Rf7, tc and Rila is independently selected from the group consisting of acyl, alkyl, alkenyl,
alkynyl, alkoxy, amide, amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy, heteroaryl,
hydroxy, nitro, -C(0)OR9, -SO2R1, -SR", -C(0)R12, -n16 -C(0)NR13, -NH-802-R14, -802_1\1-R15 K,
and -S02-Cli2-S02-C1-13; and wherein each ofRIGRL 1, RI2, R13 R14, R9,tc. and Rlindependently

selected
1. A compound of Formula (I):

or a pharmaceutically acceptable salt thereof, wherein
AlisOorS;
A’isOorS;
UisN;
V is C«(CH2)RY;
W is C—(CH2)WR";
X is C—(CHa)R%;
Y is C—(CH),R”;
7 is C—CH,),R%;
R! is «(CH:)R%
R? is (CH,).R";
wherein
each of g, 5, w, X, y, and z individually is 0, 1, 2, 3, or 4;
v i8 Zzero;
RY s selected from the group consisting of:
alkyl,
cycloalkyl,
phenyl,
benzyl,
tetrahydrofuranyl,
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from the group consisting of hydrogen, alkyl, alkenyl, allcynyl, aryl, cycloalkyl, heterocyclyl, and
heteroaryl. 2. The compound according to claim 1, wherein A1 and A2 are each 0. 3. The compound
according to claim 1, wherein Rx is halogen or hydrogen and x is zero. 4. The compound according to
claim 1, wherein Rl is cycloalkyl or cycloalkyl substituted with one or more Re. 5. The compound
according to claim 4, wherein the cycloalkyl is cyclopentyl or cyclohexyl substituted with one or more
Re. 6. The compound according to claim 1, wherein RS is selected from the group consisting of
hydrogen, alkyl, cycloallcyl, phenyl, benzyl, furanyl, thiophenyl, isoxazolyl, benzodioxolyl, and indanyl,
-C(0)2R6, and -0R8, wherein the cycloalkyl is optionally substituted with one or more Re; the phenyl
and benzyl are each independently optionally substituted with one or more le; and the thranyl,

thiophenyl, isoxazolyl, benzodioxolyl, and indanyl, are each independently optionally substituted with.
one or more lea. tetrahydropyranyl, :

pyrrolidinyl,
piperidinyl, and
—ORS, wherein
the cycloalkyl is optionally substituted with one or more R”;
the phenyl and benzyl are each independently optionally
substituted with one or more R*; and
the tetrahydrofuranyl, tetrahydropyranyl, pyrroiidinyl and
piperidinyl are each independently optionally substituted
with one or more R™;
RY is chioro or -OCHj;
~each of RS, RY,R%, RY, and R%is independently selected from the group
consisting of |
alkyl;
alkenvl;
alkynyl;
aryl;
aryl substituted with one or more R%
azido;
cyano;
cycloalkyl; .
cycloalkyl substituted with one or more R%
fus;ed cycioalkylaryl substituted with one or more R
fused arvicycloalkyl substituted with one or more RZ;
fused heterocyclyaryl substituted with one or more RE;
fused arylheterocycly! substituted with one or more R™
fused cycloalkylheteroaryl substituted with one or more R®;
fuseci heteroaryicycloalkyl substituted with one or more R,
fused heterocyclylheteroaryl substituted with one or more R,
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7. The compound according to claim 6, wherein R2 is phenyl substituted with one or more It", and Ra
is halogen. 8. The compound according to claim 7, herein R2 is 3-chlorophenyl. 9. The compound
according to claim 8, wherein Rl is a 4-substituted cyclohexyl group. 10..The compound according to
claim 9, wherein le is trans-4-cyclohexanecarboxylic acid. 11. The compound according to claim 10,
wherein the compound is in the form of a hydrochloric acid salt. 12.A pharmaceutical composition
comprising: a compound of Formula (1) : or a pharmaceutically acceptable salt thereof, wherein Al is O

or S; A2is 0 or S; UisN; V is C-(CH2),Rv; W is C-(CH2),,Rw; X is C-(CHD.Rx; Y is C-(CH2)yRY; Z is
C-(CH2),Rz; Rlis -(CH2)(1122; R2 is -(CH2)sR5; wherein

halogen;
haloalkyl;
* heterocyclyl;
heterocyelyl substituted with one or more R™;
heteroaryl;
 heteroaryl substituted with one or more R
hydrogen;
NR? Pf;
-C(O)NR’RY;
-C(OR®;
-C(O)R;
-S(O)R’;
-OR% and
nitro;
wherein
each of R* and R? is'independently seleé{ed from the group
conéisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl;
180, 1, 0r2;
each RY, R®, R7, and R® is independently selected from the group
' consisting of
hydrogen;
alkyl;
alkenyl;
alkynyl;
alkoxy,
aryl;
aryl substituted with one or more R';
cycloalkyl;
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eachofq, s, v, w, X, y, and z individually is 0, 1, 2, 3, or 4; PS is selected from the group consisting of:
alkyl, cycloalkyl, phenyl, benzyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, piperidinyl, and
-OR% wherein the cycloalkyl is optionally substituted with one or more le; the phenyl and benzyl are
each independently optionally substituted with one or more le; and the tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl and piperidinyl are each independently optionally substituted with one or
more Rhc; each of Rs, BY, BY, Rx, R", and Rz is independently selected from the group consisting of
alkyl; alkenyl; alkynyl; aryl; aryl substituted with one or more Ra;

cycloalkyl substituted with one or more R
halogen;
haloalkyl;
heterocyclyl;
heterocyclyl substituted with one or more R
heteroaryl; and
heteroaryl substituted with one or more R™;
wherein each of R%, R®, RT, RZ RF, R R, Rfﬁ, RY R™ and R™ is independently
selected from the group consisting of acyl, alkyl, alkenyl, alkynyl, alkoxy,
amide, amino, aryl, cydno, cycloalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C(O)OR®, -SO,R'?, -SR", -C(O)R™,
 -C(ONRB, -NH-850,-R*, -SO;-NR¥R™, and -$0,-CH;-SO,-CHj; and .
wherein each of R®, R, R", R, R”* R', R", and R" is independently selected
from the grouia consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
cycloalkyl, heterocyelyl, and heteroaryl.

2. The compound according to claim 1, wherein A' and A” are each O.
3. The compound according to claim 1, wherein R* is halogen or hydrogen and x is zero.
4, The compound according to claim 1, wherein R! is eycloalkyl or cycloalkyl substituted

with one or more R°,

3. The compound according to claim 4, wherein the cycloalkyl is cyclopentyl or cyclohexyl

substituted with one or more R®.
6. The compound according to claim 1, wherein RS is selected from the group consisting of
hydrogen,

alkyl,
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azido; cyano; cycloalkyl; cycloalkyl substituted with one or more Re; fused cycloallcylaryl substituted
with.one or more Rn; fused arylcycloalkyl substituted with one or more Rc ; fused heterocyclyaryl

" substituted with one or more Rf3; fused arylheterocyclyl substituted with one or more Rn; fused
cycloalkylheteroaryl substituted with one or more Rs5; fused heteroarylcycloalkyl substituted with one
or more Rf6; fused heterocyclylheteroaryl substituted with one or more Rf7; halogen; haloalkyl;
heterocyclyl; heterocyclyl substituted with one or more Rhe; heteroaryl; heteroaryl substituted with
one or more Rha; hydrogen; -NR3R4; C(0)NR3R4; C(0)2R6; -8(0)JR7; . OR8; and nitro; wherein each
of R3 and R4 is independently selected from the group consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,

cycloalkyl,
phenyl,
benzjfl,
furanyl,
thiophenyl,
1soxazolyl,
benzodioxolyl, and
mdanyl,
-C(O)R’,
-C(O),RS, and
~OR8, wherein
the cycloalkyl is o.ptionaliy substituted with one or more R”;
the phenyl and benzy! are each independently optionally substituted with one or
more R* and
the furanyl, thiophenyl, isoxazolyl, benzodioxolyl, and mdanyl, are each

independently optionally substituted with one or more R™,

7. The compound according to claim 6, wherein R? is phenyl substituted with one or more

R?, and R* is halogen.
8. The compound according to claim 7, wherein R? is 3-chlorophenyl,
9. The compound according to claim 8, wherein R’ is a 4-substituted cyclohexyl group.
16.  The cpmpound according to claim 9, wherein R is trans-4-cyclohexanecarboxylic acid.

11.  The compound according to claim 10, wherein the compound is in the form of a

hydrochloric acid salt.
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alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl; jis 0, 1, or 2; each R5, R6, R7, and BY is
independently selected from the group consisting of hydrogen; alkyl; alkenyl; alkynyl; alkoxy; aryl; aryl
substituted with one or more Ra; cycloalkyl; cycloalkyl substituted with one or more 126; halogen; halo

alkyl; heterocyclyl; heterocyclyl substituted with one or more Rhe; heteroaryl; and heteroaryl
substituted with one or more Rh% f

12, A pharmaceutical composition comprising:
a compound of Formula (I) :

A‘I
2§ /U\ Re
\N N/
Y,
X7 SN a2

or a pharmaceutically acceptable sait thereof,
wherein

AlisOor§;

AisOor§;

Uis N;

V is C~(CHu)\R";

W is CHCHo)wRY;

X is C+CH),R™;

Y is C—(CH,),R;

Z is C~{CHa).R%;

R'is «(CH2)RY;

R?is «(CHy)R;

wherein

each of q, s, v, w, X, v, and z individually is 0, 1, 2, 3, or 4;
R9is selected from the group consisting of:
allevl,

cycloalkyl,

phenyl,

benzyl,

tetrahydrofuranyl,

tetrahydropyranyl,

pyrrolidinyl,

117



wherein each of Ra,Rf2, R Rit f3, ,Rfs, Rr,K hc and Rh' is independently selected from the group
consisting of acyl, alkyl, alkenyl, allcynyl, alkoxy, amide, amino, aryl, cyano, cycloalkyl, halogen,
haloallcyl, haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)0OR9, -SO2R1,-C(0)R12, -C(0)NR13,
-NH-S02-R14, -S02-NR15R16, and -S02-CH2-S02-CH3; and RR), Rti, R12, R13 14 -- 15 wherein
each of R9,K , K, and R16 is independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, and heteroaryl; and a pharmaceutically acceptable
carrier. 13. The pharmaceutical composition according to claim 12, wherein A1 and A2 are each 0. 14.
A method of synthesizing a compound having the formula R1 0 R2 N N comprising mixing a

compound of formula ci R3 and a compound of formula ONC-R2 and a base, wherein Rl is
-(CH2),IRQ; R2 is -(CH2),RS; .

piperidinyl, and
-OR?, wherein
the cycloalkyl is optionally substituted with one or more R
the phenyl and benzyl are each independently optionally substituted with
one or more R®; and
the tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and piperidinyl are
ecach independently optionally substituted with one or more R™;
each of RS, _Rv, RW, RX, RY, and R%is independently selected from the group
consisting of
alkyi;
'alkeﬁyi;
alkynyl;
aryl;
aryl substituted with one or more R%
azido;
cyano;
cycloalkyl;
cycloalkyl substituted with one or more R%;
fused cycloalkylaryl substituted with one or more R,
fused aryleycloalkyl substituted with one or more RZ;
fused heterocyclyaryl substituted with one or more RP;
fused arvlheterocyelyl substituted with one or more R™
fused cycloalkylheteroaryl substituted with one or more R,
fused heteroarylcycloalkyl substituted with one or more R™:
fused heterocyclylheteroaryl substituted with one or more RY,
halogen;
haloalkyl;
heterocyclyl;

heterocyclyl substituted with one or more R™;
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R3is -(C112),Rv; wherein each of g, s, and v individually is 0, 1, 2, 3, or 4; RQ is 'selected from the
group consisting of: alkyl, cycloalkyl, phenyl, benzyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl,
piperidinyl, and -OR8, wherein the cycloalkyl is optionally substituted with one or more Re; the phenyl
and benzyl are each independently optionally substituted with one or more re; and the
tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and p peridinyl are each independently optionally
substituted with one or more Rk; each of Rs and le is independently selected from the group consisting
of alkyl; alkenyl; alkynyl; aryl; aryl substituted with one or more Ra; azido; cyano; cycloalkyl;

heteroaryi;
heteroaryl substituted with one or more R™;
hydrogen;
NR'R*;
-C(ONR’RY;
-C(O)R’;
-C(O)R;
-S(OR;
-OR®: and
nitro;
wherein
each of R* and R* is independently selected from the group
consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, heterocyelyl and heteroaryl;
iis 0,1,0r2; ' '
each R®, R®, R7,.and R® is independently selected from the group
consisting of
hydrogen;
alkyl;
alkenyl;
alkynyl;
alkoxy;
arvl;
aryl substituted with one or more RY;
cycloaliyl;
cycloalkyl substituted with one or more R®:
halogen;
haloalkyl;
heterocyelyl;
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cycloallcyl substituted with one or more 12°; fused cycloallcylaryl substituted with one or more Rn;
fused arylcycloalkyl substituted with one or more Rr2; fused heterocyclyaryl substituted with one or
more Rf3; fused arylheterocyclyl substituted with one or more Rf4; fused cycloallcylheteroaryl
substituted with one or more R55; fused heteroarylcycloalkyl substituted with one or more Rf6; fused
heterocyclylheteroaryl substituted with one or more RD; halogen; halo alkyl; heterocycly1;
heterocyclyl substituted with one or more Rho; heteroaryl; heteroaryl substituted with one or more
Rha; hydrogen; -NR3R4; -C(0)NR3R4; -C(0)2R6; S(0)1R7; ORB; and nitro; wherein each of R3 and
R4 is independently selected from the group consisting of H, acyl, alkyl, alkoxy, alkoxyalkyl,
alkylsulfonyl, aryl, cycloalkyl, heterocyclyl and heteroaryl; j is 0, 1, or 2; each R5, R6, R7, and R8 is
independently selected from the group consisting of

heterocyclyl substituted with one or more R
heteroaryl; and
\ heteroaryl substituted with one or more R
wherein each of R%, R%, R™, R?, RE, R® RP R® RY R and R™ is independently
selected from the group consisting of acyl, alkyl, alkenyl, allkymyl, alkoxy,
amide, amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy,
heteroaryl, hydroxy, nitro, -C(O)OR®, -SO,R', -SR', -C(O)R™,
-C(O)NR’®, -NH-S0,-R™, -80,-NR"R'’, and -$0,-CH»-SO.-CHj; and
wherein each of R®, Rm, R“, Riz; RPRM RY and R¥ is independently selected

from the group consistiﬁg of hydrogen, alkyl, alkenyl, Ialkynyl, aryl,
cycloalkyl, heterocyclyl, and heteroaryl; and '

a pharmaceutically acceptable carrier.
13.  The pharmaceutical composition according to claim 12, wherein Al and A? are each O.

14. A method of synthesizing a compound having the formula

R‘i O R2
N
NN

0
N/

RB

comprising mixing a compound of formula

R'1
SNHO™
=0
N
R3

and a compound of formula ONC-R? and a base,

wherein
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hydrogen; allcyl; alkenyl; allcynyl; allcoxy; aryl; aryl substituted with one or more Ra; cycloalkyl;
cycloalicyl substituted with one or more Re; halogen; haloallcyl; heterocyclyl; heterocyclyl substituted
with one or more Rho; heteroaryl; and heteroaryl substituted with one or more Rh; Rc, Rfl, Rf2., R6, et,
R15, R(6, Rf7, wherein each of Ra,Rho and RiTh is independently selected from the group consisting
of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide, amino, aryl, cyan, cycloallcyl, halogen, haloallcyl,
haloalkoxy, heteroaryl, hydroxy, nitro, -C(0)OR9, -S02R10, -SR", -C(0)R12, -C(0)NR11, -NH-S02-R14,
-S02-NR15R16, and -S02-CH2-S02-CH3; and reo, RI:12 , R, R13 14 n,-.15 when-in each of R9,R ,,
and R16 is independently selected from the group consisting of hydrogen, alkyl, alkenyl, alicynyl, aryl,

cycloallcyl, heterocyclyl, and heteroaryl. 15.A compound, where the compound is a compound
selected from the group consisting of:

1- cyclopentyh?;gnq@;qgg 8-thiophen-2-y1-1H-pyrimido[5,4-c]quinoline-2,4-dione; 1 -cyclopentyl- 7
' -methoxy -3 phzenyl 1H %yrlmldo [5,4-c]quinoline-2,4-dione;
* is (CH2MRY;
wherein
each of q, s, and v individually is 0, 1, 2, 3, or 4;
RY is selected from the group consisting of:
alkyl,
cycloalkyl,
phenyl,
benzyl,
tetrahydrofuranyl,
tetrahydropyranyl,
pyrrolidinyl,
pipenidinyl, and
-OR®, wherein
| “the cycioalkyl is optionally substituted with one or more R;
the phenyl and benzyl are ecach independently optionally substituted with one or
more RY; and
the tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and piperidinyl are each
| independently optionally substituted with one or more RY ‘
cach of RS and R" is independently selected from the group consisting of
alkvl;
alkenyl;
alkynyl;
aryl;
aryl substituted with one or more R
azido;
Cyano;

cycloalkyl;
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1 -cyclopentyl-7 -methoxy-3 -thiophen-3 -y1-1 H-p yrimido[5 ,4-c]quinoline-2,4-dione ;
1-cyclopentyl-7-methoxy-3-(4-methyl-thiophen-2-y1)-1H-p mido[5,4-ciquinoline-2,4- dione;
1-cyclopentyl-7-methoxy-3-m-toly1l-1H-pyrimido[5,4-c]quinoline-2,4-dione;
1-cyclopentyl-7-methoxy-3-p-1olyl-1H-pyrimido[5,4-c]quinoline-2,4-dione;
1-cyclopenty1-3-(4-fluoro-3-methyl-phenyl)-7-methoxy-1H-p yrimido[5,4-c]quinoline-  2,4-dione;
1-cyclopenty1-3-(3-fluoro-4-methyl-pheny1)-7-methoxy-1H-pyrimido[5,4-c]quinoline- ~ 2,4-dione;
1-cyclopenty1-3-(3-fluoro-pheny1)-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione;
1-cyclopentyl-7-methoxy-3-(5-methyl-2-trifluoromethyl-flran-3-y1)1H-pyrimido [5,4-cl-
quinoline-2,4-dione;
3-(3-chloro-phenyl)-1-cyclopentyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione;
1-cyclopenty1-3-(3, éﬁgmmgm%&%;m@ﬁ%wemﬁimidow 4-c]quinoline-2,4-  dione;
1-cyclopentyl-3-(3- eth%l phenyl)-7-m ue%tho r|m|d Jﬂ % guinoline-2,4-dione;
1-cyclopenty1-3-(2, Sua BRSPS I—(fnﬁﬂ 86{5;4>c]quinoline-2,4-  dione;
1-cyclopentyl-3- (2@@%&y&}@m%3t1mmmﬂmﬂdewrmmg4 c]quinoline-2,4- dione;

1-cyclopenty1-3-(3,4- mgthyl{glﬁ%l# 7%%%'&%1 d[)ryrlmld 4gc]qumollne -2,4- dione;

1-cyclopentyl-7- mefH qw ine- dione
4-[3-(3-chloro- phenﬂaezmwyeaﬂyﬂmmwmywmeIdrByma‘Mb[S 4-ciquinolin-1 -

ylkpiperidine-1- carb but
3-(3-chloro- phenyl) a;ﬁyé}fpgn%?}?—ﬁ ERSEHF%%?OT 4% umo in’e-2,4-dione;
3-(3-chloro- phenyl)ﬂséﬂlmman}wdfmiw}mpbﬂmneﬁ yvlt)lmmn@urmyeﬂff;pyrimido[s 4-

ckquinoline-2,4-diong; 1 bstituted with
3-(3-chloro-pheny1)- -me t(e)rff‘*flﬁ %Fé% eS% édlfoﬁyﬁlplggﬁglrnﬁfgll] -THpyrimido[5,4-c]-quinoline-

2,4-dione; 443-(3-chilmgzmphenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-211-pyrimido[5,4-

c]quinolin- 1y|kp|per|g}ﬁ§-gt arboxylic acid isopropyl ester; trans-4-[3-(3-Chloro-pheny1)-7
-methoxy-2,4-dioxo ydro -2H-pyrimido[5,4- c]quinolind -yll-cyclohexane-carboxylic acid ethyl
ester; trans-4-[3-(3-®htersyshdayl}-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-

heterocyclyl substituted with one or more R™;
heteroaryl;
heteroaryl substituted with one or more R™,
hydrogen;
NR'R*
-C(ONR*RY;
-C(O)R’;
-C(ORR
SOWR
-OR® and
mitro;
wherein .
each of R? and R* is independently selected from the group consisting of
H, acyl, alkyl, alkoxy, alkoxyalkyl, alkylsulfonyl, aryl, cycloalkyl,
heterocyclyl and heteroaryl;
jis 0, 1, or 2; -
each R°, R®, R7, and R? is independently selected from the group

consisting of
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c]quinolin-lI-ylkcyclohexanecarboxylic acid;
eis-4-[3-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihyciro-2H-pyrimido[5,4-
c]quinolin-l-ylkcyclohexane-carboxylic acid ethyl ester;
cis-443-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolin-I-ylkcyclohexane-carboxylic acid;
3-(3-chloro-phenyl)-1-cyclohexyl-7-methoxy-1H-pyrimido[5,4-c]quinoline-2,4-dione;
3-[(R)-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
.c]quinolin-1-y1]-pyrrolidine-I-carboxylic acid tert-butyl ester; (R)-3-(3-chloro-pheny1)-7-methoxy- 1
-pyrrolidin-3-y1-1H-pyrimido[5,4-c]quinoline-2,4-  dione;
3-(3-chloro-phenyl)-14(R)-1-methanesulfonyl- pyrrolldln -3-y1)-7-methoxy-111-
pyrimido[5,4-c]-quinoline-2,4-diongidrogen;
3-[(S)-3-(3-chloro-pheny1)-7-methgxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c]quinolin-l-ylkyrrolidine-I-carboxyh tid tert- -butyl ester;
(S)-3-(3-chloro-pheny1)-7-methoxyk#npyrrolidin-3-y1-1H-pyrimido[5,4-c]quinoline-2,4- dione;
3-(3-chloro-pheny1)-14(S)-1-met agi(r;%sylfonyl pyrrolidin-3-y1)-7- methoxy IH-
pyrimido[5,4-c]-quinoline-2,4-dion

3-(3-chloro-phenyl)-141-ethanesulfosws: piperidin-4-y1)-7-methoxy-1H-pyrimido[5,4- c]
guinoline-2,4-dione; '

4-[3-(3-chloro-pheny1)-7- methoxyarfll dioxo-3,4-dihydro-2H-pyrimido[5,4- clqumolln -l-
ylkpiperidine-1-carboxylic acid mettyylselstgtuted with one or more RY;

3-(3-chloro-phenyl)-1-(1- methanesul[o%plpendln -4-y1)-7-methoxy-1H- pyr|m|d0[5 4-
c]-quinoline-2,4-dione; and N-

{4-[(S)-3-(3-chloro-pheny1)-7-methimlyatk 4 sibsaag el aifthidres 2iE=pyRido[5,4- c]quinolin- 1
-yll-trans-cyclohexyll -methanesulfg jde; or a pharmaceutically acceptable salt thereof. 16.
1-Cyclopenty1-7-methoxy-3-(4-methyl-thiophen-2-y1)-1H-pyrimido[5,4-c]quinoline-2,4- dione or a
pharmaceutically acceptable salt #i#éeedtL7. The compound according to claim 16, where the
compound is heterocy

1-cyclopentyl-7-methoxy3-(4-methyl- thlophen -2-y1)-1H-pyrimido[5,4- c]q}llunollne -2,4- dlone
heterocycelyl substituted with one or more R

heteroaryl; and
heteroaryl substituted with one or more R™;
wherein each of R%, RS, R, R®, R®, R RP, R® RY, R™ and R™ is independently
selected from the group consisting of acyl, alkyl, alkenyl, alkynyl, alkoxy, amide,
amino, aryl, cyano, cycloalkyl, halogen, haloalkyl, haloalkoxy, heteroaryl,
hydroxy, nitro, -C(OJOR’, -SO,R*, -SR!!, —C(O)Rlz, -C(O)NR?, .NH-S0,-R",
-80,-NR¥R*®, and -80,-CH,-S0,-CHj; and
wherein each of Rg, Rm, RY, Ru, R" RM, RY and R is independently selected from the
group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
heterocyclyl, and heteroaryl. |

15. A compound, where the compound is a compound selected from the group consisting of:
1-cvclopentyl-7-methoxy-3-thiophen-2-yi-1 H-pyrimido{5,4-clquinoline-2 4-dione;
1-cyclopentyl-7-methoxy-3-phenyl-1H-pyrimido{5,4-c]quinoline-2,4-dione;
1-cyciopentyl-7-methoxy-3-thiophen-3-yl-1H-pyrimido[ 5,4-c]quinoline-2,4-dione;
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18. 1-Cyclopenty1-7-methoxy-3-m-toly1-1H-pyrimido[5,4-c]quinoline-2,4-dione or a pharmaceutically
acceptable salt thereof 19. The compound according to claim 18, where the compound is
1-cyclopentyl-7-methoxy3-m-toly1l-1H-pyrimido[5,4-c]quinoline-2,4-dione. 20. 3
-(3-Chloro-phenyl)-1-(1-methane-sulfonyl-pip eridin-4-y1)-7-methoxy-1H-pyrimido[5,4-
c]-quinoline-2,4-dione or a pharmaceutically acceptable salt thereof 21. The compound according to
claim 20, where the compound is 3-(3-chloro-pheny1)-1-(1-
methane-sulfonyl-piperidin-4-y1)-7-methoxy-1H-pyrimido[5,4-c]-quinoline-2,4-dione. 22.
Trans-443-(3-chloro-pheny1)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-Pyrimido- [5,4-
c]quinolin-I-yll-cyclohexanecarboxylic acid or a pharmaceutically acceptable salt thereof 23. The
compound according to claim 22, where the compound is

trans-443-(3-ghloronheny b):1:methoxysidiaxaissdiygrpi2Hopyiimion(a 4 1glantnabn.3-y 1]-
cyclohexane-carboxylic’acid. 24.
3-(3-Chloro-pheny1§#9§R)-1-methane-sulfonyl-pyrrolidin-3-y1)-7-methOxy-1H- :
pyrimido[5,4-¢]guinglingsRArsliang 08 apharmaceyiisaliopeantablelsaittnetkat; 25. The compound
according to claim 24, where the compound I?%ﬁﬁ%ﬂﬁéﬁph%néﬁll (&Bl:gi.-methane- sulfonyl
-pyrrolidin-3-y ¥ PAmSB AR RIS 2 O AR lg iy R e chones

* 3-(3-Chloro-phepyibld 48R karihiare sulfenyhdytioligieid-yi)H-methisof SlHplrimido{s,4-c]quinoline
-2,4-dione or a pharmaceutically acceptable salt thereof 27. The compound according to claim 26,
where the compoun&*%@(@ichloro-phenyl)-l-
((8)-1-methanesutfgpeutysrolidind-winhFimeghexylHHmyeividp{B4pciouido[ihé-dlduinkdne: 28.
3-(3-Chloro-pheny1)-1-(1-ethanesulfonyl-piperidin-4-y1)-7-methoxy-1H-pyrimido-[5,4-
clquinoline-2,4-diong’3f 0Bﬁ’armaceuticalIy acceptable salt thereof 29. The compound according to
claim 28, Wherezﬂa&@mt},ﬂ)euﬁmsdae@hdn&ibeﬂ-ph@hyxyl}ﬂlpyrimido[S,4—c]quinoline—2,4-dione;
ethanesulfony]-piperidin-4-y1)-7-methoxy- rimj -clauinaling-2.4ndign - )-3-(3
-Chloro-phen i%gﬁ)nﬁ’g?h ii%—%?ﬁafgio: JA& &#ﬁgﬁ%éﬁ%%gp[%%?c%tﬂ%gﬁﬂ-ﬁyﬁ%ﬁw{gﬁﬁihexylI
-methanesulfonamidguorodphadaesytically acceptable salt thereof 31. The compound according to
claim 30, whete, the compound i 3 o T _clauinoline-2 . 4A-dione:
N-14-[(S)-3-( -E:(I}uf{o:%(f)%)ﬁ?{ nff/ gﬁfﬁ}e;% ?)?f/iz%ﬁéilg%%ﬁ}gfh%ﬁgﬁo iﬁr?%%%%%?ﬁc]gu?ﬁ%?ieﬁ-1-y11-trans
-Cyc|ohexy|}-me¢|_qglpggmj'bﬁdﬁqﬁjéi_methyl.—phenyi)~7-methoxy—1pryriml o[3,4-c]quinoline-2,4- _

dione:

1-cyclopentyl-3-(3-ethyl-phenyl)-7-methoxy-1 H-pyrimido[5,4-c]quinoline-2,4-dione;

1-cyciopcnty1—3 ~(2,3-dimethyl-phenyl)-7-methoxy-1H-pyrimido{3 ,4;c]quinoline—2,4—
dione;

1 —cyciopentylé?’-(Z,S—dimethyluphenyl)—7«methoxy—1 H-pyrimido[5,4-c]quinoline-2,4-
dione; .

1-cyclopentyl-3-(3 4-dimethyl-phenyl)-7-methoxy-1 H-pyrimido{5,4-c]quinoline-2,4-
dione; | ‘ o

1-cyclopentyl-7-methoxy-3-o-tolyl- 1 H-pyrimido[5,4-c]quinoline-2,4-dione;

4-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3 ,4—dihydro-2H~pyrimjdo{§,4-é}quinolin»l -
yl}-piperidine~1-carboxylic acid tert-butyl ester;

3-(3-chloro-phenyl)-7-methoxy-1-piperidin-4-yl-1H-pyrimido{5,4-c]quinoline-2,4-dione;

3-(3-chioro-phenyl)-1-(1-methapesulfonyl-piperidin-4-yl)-7-methoxy-1 H-pyrimudol5,4-
¢]-quinoline-2,4-dione; _

3-(3-chloro-phenyl)-7-methoxy-1-{1 -(propane-2-sulfonyl)-piperidin-4-yl]-1H-

pyrimido[5,4-c}-quinoline-2,4-dione;
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32. A pharmaceutical composition comprising a compound according to claim 15 and a
pharmaceutically acceptable carrier, diluent, or excipient. 33. A pharmaceutical composition
comprising a compound according to claim 16 and a pharmaceutically acceptable carrier, diluent, or
excipient. 34. A pharmaceutical composition comprising a compound according to claim 17 and a
pharmaceutically acceptable carrier, diluent, or excipient. 35. A pharmaceutical composition
comprising a compound according to claim 18 and a pharmaceutically acceptable carrier, diluent, or
excipient. 36. A pharmaceutical composition comprising a compound according to claim 19 and a
pharmaceutically acceptable carrier, diluent, or excipient. 37. A pharmaceutical composition
comprising a compound according to claim 20 and a pharmaceutically acceptable carrier, diluent, or
excipient. 38. A pharmaceutical composition comprising a compound according to claim 21 and a

pharmaceutically-sreapiabia eatfiormdient, 20t-éxeipie pt-d8ydophiamyaeidtiCalic olposifioh-
comprising a compo d.acc%rdi_ g tobclai ; 22'8“3% argha}rég%%eutically acceptable carrier, diluent, or
excipient. 40. A pha?mASSHHEAT cofRBoERion COMpraing a compound according to claim 23 and a
pharmaceuticaliysa¢¢egtalldcarpiemndiienttorextigidntd-5.Adinahmateptcatidohgesition

comprising a compoag&g&cq@q J ctrﬁcﬁ!ﬁf':m aged_f_ Caa@[gog Eaarginaagt% pggtlé ;accept_able carrier, diluent, or
excipient. 42. A phar dcditical do position comprising a compound ‘according to claim 25 and a

pharmace uticaﬁym@@éﬁﬁaﬁldmr%ﬂw_eBmMnyéLﬁi@iﬂxﬂ@.,%@mné’ééﬂmid@fﬁpb_sitior!
ot 4.4 A s L A G A & Formpotnd according to im 27 and &
pharmaceuticaliydeldeEptabiecandeydlluesibosi extigient:3,4-dihydro-2H-pyrimido[ 5,4-
chuiﬂolin— 1-y1]-cyclohexane-carboxylic acid ethyl ester;
cis-4-[3-(3-Chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
¢Jaquinolin-1-yl]-cyclohexane-carboxylic acid;
3-(3-chloro-phenyl)-1-cyclohexyl-7-methoxy-1H-pyrimido[ 5,4-c]quinoline-2,4-dione;
3-[(R)-3~(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5,4-
c¢]quinolin-1-yi]-pyrrolidine-1-carboxylic acid tert-butyl ester; .
(R)-3-(3-chloro-phenyl)-7-methoxy-1-pyrrohidin-3-yl- 1 H-pyrimido{ 3 4-c]quinoline-2 4-
dione; |
3-(3 -chioro-?henyl)-l-((R)~1«»methanesulfonyl-pyrmlidin&~yl)~7~methoxy—1H—
pyrimidof 5,4-c}-quinoline-2,4-dione; '
3-(8)-3~(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[ 5,4~
clquinolin-1-yl}-pyrrolidine-1-carboxylic acid tert-butyl ester;
(S)-3-(3-chloro-phenyt)-7-methoxy-1-pyrrolidin-3-yl-1 H-pyrimido[5,4-c]quinoline-2,4-
dione;
3—(3 -chloro-phenyl)-1-((S)-1-methanesulfonyl-pyrrolidin-3-yl)-7-methoxy-1H-
pyrimido[5,4-c]-quineline-2 4-dione;
3-(3 -chioro-phcnyl)—l -(1-ethanesulfonyl-piperidin-4-yl)-7-methoxy-1H-pyrimido[5,4-¢]-
guinoline-2,4-dione;
4-13-(3-chioro-phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido(5,4-cjquinclin-1-
yl]-piperidine-1-carboxylic acid methyl ester;
3-(3-chloro-phenyl)-1-(1-methanesulfonyl-piperidin-4-yl)-7-methoxy-1H-pyrimido[ 5,4-

c¢]-quinoline-2,4-dione; and
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45. A pharmaceutical composition comprising a compound according to claim 28 and a
pharmaceutically acceptable carrier, diluent, or excipient. 46. A pharmaceutical composition
comprising a compound according to claim 29 and a pharmaceutically acceptable carrier, diluent, or
excipient. 47. A pharmaceutical composition comprising a compound according to claim 30 and a
pharmaceutically acceptable carrier, diluent, or excipient. 48. A pharmaceutical composition

comprising a compound according to claim 31 and a pharmaceutically acceptable carrier, diluent, or
excipient.

N-{4-{(S)-3-(3-chloro-phenyl)-7-methoxy-2,4-dioxo-3 ,4-dihydro-2H-pyrimido[5,4-
¢]quinolin-1-y1]-frans-cyciohexyl} -methanesulfonamide;

or a pharmaceutically acceptable salt thereof.

16.  1-Cyclopentyl-7-methoxy-3-(4-methyl-thiophen-2-y1)-1 H-pyrimido[5 ,4-clquinoline-2,4-

dione or a pharmaceutically acceptable salt thereof.

17.  The compound according to claim 16, where the compound is 1-cyclopentyl-7-methoxy-

3-(4-methyl-thiophen-2-yl)-1H-pyrimido[5,4-c]quinoline-2,4-dione.

18.  1-Cyclopentyl-7-methoxy-3-m-tolyl-1 H-pyrimido[5,4-c]quinoline-2,4-dione or a

pharmaceutically acceptable salt thereof.

19.  The compound according to claim 18, where the compound is 1 -cyclopentyl-7-methoxy-

3-m-tolyl-1H-pyrimido{5,4-cijquinoline-2,4-dione.

20, | 3—(%Chlorwphenyi}—i—(1-methane-sulfonyl—piperidin—4—yl)~7~methoxy—}H-pyrimido[5,4~

c]-quinoline-2,4-dione or a pharmaceutically acceptable salt thereof.

21.  The compound according to claim 20, where the compound 1s 3-(3-chloro-phenyl)-1-(1-
. methane-sutfonyl-piperidin-4-yl)-7-methoxy-1 H-pyrimido[5,4-c]-quinoline-2,4-dione. ‘

22. Trans-4~[3-(3~chloro~pheny1)-7‘methoxy—2,4—dioxo—3,4-dihydro—2H—pyrimido~ [5,4-
clquinolin-1-yi}-cyclohexanecarboxylic acid or a pharmaceutically acceptable salt

thereof.
73, The compound according to claim 22, where the compound is rrans—4-[3-(3—chlorq~

phenyl)-7-methoxy-2,4-dioxo-3,4-dihydro-2H-pyrimido[5 J4-clquinolin-1-yil-

cyclohexane-carboxylic acid.
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24.

25.

26.

27,

29,

30.

3-(3-Chloro-phenyl)-1-((R)-1 -methane-sulfonyl-pyrrolidin-3-yl)-7-methoxy-1H-

pyrimido[5,4-clquinoline-2,4-dione or a pharmaceutically acceptable salt thereof.
The compound accordiﬁg to claim 24, where the compound is 3-(3-chloro-phenyl)-1-

((R)-1-methane-sulfonyl-pyrrolidin-3-yl)-7-methoxy-1 H-pyrimido[5,4-clquinoline-2,4-

dione.

3-(3-Chloro-phenyl)-1-((S)-1 -methane-sulfonyl-pyvrrolidin-3-yi}-7-methoxy-1H-

_ pyrimido{5,4-c]quinoline-2,4-dione or a pharmaceutically acceptable salt thereof.

The compound according to claim 26, where the compound is 3-(3-chloro-phenyl)-1-
((S)-1-methane-sulfonyl-pyrrolidin-3-yl)-7-methoxy- 1H-pyrimido[5,4-c]quinoline-2,4-

dione.

3-(3-Chioro-phenyl)-1~(1-ethanesulfonyl-pip eridin-4-y1)-7-methoxy-1H-pyrimido-[5,4-

cJquinoline-2,4-dione or a pharmaceutically acceptable salt thereof.

The compound according to claim 28, where the compound is 3-(3—chloro-pheny1)—1—(1—

ethanesﬁlfonyl—piperidin-dr-yl)-7—mcthoxy—1 H-pyrimido[3,4-c]quinoline-2,4-dione.

N-{4-[(S)}-3-(3 -Chloro-phenyl)-7-methoxy-2,4-diox0-3 J4-dihydro-2H-pyrimido[5,4-
clquinolin-1-y1]-trans-cyclohexyl} -methanesulfonamide or a pharmaceutically

acceptable salt thereof.
The compound according to claim 30, where the compound is N- {4-[(8)-3-(3~chloro-

pheny1)~7-methoxy~2,4—di0x0—3 ,A-dihydro-2H-pyrimido[5,4-cJquinolin-1-yi}-trans-

cyclohexyl}~methanesulfonamide.
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32,

33,

34,

35

36.

38.

39.

40.

41,

A pharmaceutical composition comprising a compound according to claim 15 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaccutical composition comprising a compound according to claim 16 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 17 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 18 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 19 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 20 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 21 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according o claim 22 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 23 and a

pharmaceutically acceptable carrier, dilvent, or excipient.

A pharmaceutical compesition comprising a compound according to ciaim 24 and a

pharmaceutically acceptable carrier, diluent, or excipient.
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42,

43.

45.

46.

47.

48,

A pharmaceutical composition comprising a compound according to claim 25 and a

pharmaceutically acceptable carrier, dituent, or excipient.

A pharmaceutical composition comprising a compound according to claim 26 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition compris'ing a compound according to claim 27 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 28 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound-according to claim 29 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 30 and a

pharmaceutically acceptable carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound according to claim 31 and a

pharmaceutically acceptable carrier, diluent, or excipient.
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